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INTRODUCTION

In selecting topics for the celebrations of this 100-vear-old Institute in
1969, the organizers took into consideration those fields of geological research
which could demonstrate the most significant results of the 100 years of the
Institute’s existence and were particularly characteristic of the state of Hun-
garian geology. At this point the idea generated that an international confer-
ence on the tasks of national geological surveys on the matters of organiza-
tion, management and financial support of geological research would be most
appropriate for the occasion.

This became a question of topical interest by the fact that there are a
great number of developing countries in which, as they have recently gained
1n(lvpvn(lon(o, the organization of the national geological survey is under w ay
or scheduled before long.

Proper development of the organizations of scientific research and their
adaptation to the demands (-han(rm(r with modern times is at present very
much on the carpet in the ln(rh]\' dev eloped countries, too. There is a need
for principled resolutions and decisions on different levels. It was given rise
to the question of regional delimitations, circumscription of the scope of tasks
and activities of national and regional institutions, as well as the arguments
for the centralization and decentralization of scientific research, 1'(\5pmt1vvl\
It is & commonly apparent problem how to ensure adequate conditions for
both the specification and complexity of scientific research.

Although in almost every modern state the scope of action of the state-
owned scientific research bodies shows a gradual increase. They take over,
slowly or rapidly certain lines of enterprise, society, private institution and
funds activities. However, it still remains an academic problem what kind
of feasibilities are to be saved for individual initiative in relation to the launch-
ing and management of research work.

As to the question of financial support, the hows and whys of “funda-
mental” and “profitable’” research and their relation are to be settled, as
the first yvields no immediate practical results and the latter is a directly
“payable” one.
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The offer for an international conference on the organizational problems
of geological research made by an institute of rich traditions may be consid-
ered a proper thing to do, ospocmllv because of the fact that a considerable
number of political and social changes has come over together with the con-
tinually varying demands and conditions of scientific development and that
the Institute has been always adaptable in its working programme, but
constant in its inner structure.

On grounds of expedience the suggestion of organizational problems by
a country with a relatively small area is deemed advisable and offers more
opportunity to direct attention to the problems of countries of small and
medium-size territory in addition to the organizations of those larger in area

Prompted by these ideas in its first circular delivered on December 1,
1967, the Hungarian Geological Institute invited all geological surveys and
institutes of the world to devote a day-session to the discussion of organiza-
tional and management problems of geological research pending the C (‘nten«lrv
celebrations.

A definite plan for the meeting was submitted to the central office 01'
UNESCO by the l'oplvsontatnrs in Hungary and succeedingly gained i
moral and financial support is for the publlczttmn of the prncm\dmg. :

This invitation included a sessional meeting an international exhibition
of geological maps.

An intention was to emphasize the tasks of geological mapping as a most
significant activity of geological researeh organizations which should be coor-
dinated on the international level.

This invitation found a valuable response. Of 12 countries 18 geological
organizations and scientific institutions announced their participation and
pl(nmsod to give contributions on matters such as the determination of the
principles of geological research, the direction and organization of geological
mapping, the relation between scientific and practical aims as well as matured
and projected patterns of collecting, recording and processing of scientific
information.

Including those of presenting papers at this meeting, the number of par-
ticipants coming from 22 countries totaled 191.

The papers “received examplify the adequate patterns of geological organi-
zations and their scope of activity in both the larger and snm]lm for countries ;
they demonstrate the different ways of dv\vl()pmm]t and particular needs
of variovs continents and countries.

From the USSR leading representatives of five prominent organizations
and institutions were delegated. Official delegates of Great Britain, France,
the United States, Canada, India, and Austria, Poland, Italy as well as those
of German Democratic Republic from the neighbouring countries of Central
Europe, and of the Netherlands, representing the small nations of Western
Europe, arrived to attend the meeting.

Beside reports on the conditions in Hungary, a rather manifold over-all
picture of the international conditions was portrayed.
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Papers on the Day of the Geological Institutes, September 10, 1969 were presented
in the Institute’s Assembly Hall as follows:
Morning sessions
at 9 h a.m.
Foror, J.: Opening adress.
GorBUNOV, G. I.: On the main trends of scientific research of the Ministry of
Geology, USSR.
Dunnam, K. C.: Methods and aims of the Institute of Geological Sciences of Great
Britain.
Ricour, J.: On the organization of the Office of Geological and Mining Researches
(BRGM).
BobprrLe, J.: Modern methods of geological cartography at the BRGM.
Break
at 11.30 h
Borovikov, L. I.—MArRkOVSKY, A.—Saravov, E. T.: On the problems of complex
geological mapping in the Soviet Union (VSEGEI). Lectured by Director
ZHAMOIDA, A, 1.
KippPER, H.: The geologist — on the road towards the year 2000. Lecturer: Direc-
tor RUTTNER, A.
Scamipt, K.: Central Geological Institute of the Geological Under-Secretariat of
the G.D.R. — its main tasks and role in geological research of the G.D.R.
THIADENS, A. A.: The Geological Survey of the Netherlands.
The sessions after lunch were held in two sections:
Ceremonial hall
at 15 1
Roy, B. C.: The tasks of the Geological Survey of India.
MENNER, V. V.: The Geological Institute of the Academy of Sciences of USSR.
Results and future prospects.
Osika, R : Programme of complex regional geologic research and reconnaissance
of geology of Poland.
Break
Boepaxov, A, A.—Hain, V. E.: Department of Geology of the University of Moscow
as the centre of higher education of geologists and scientific research.
SeLLr, R.: Geological research and mapping in ITtaly.*
Prcora, W. T.: The United States Geological Survey. (The influence of modern
life on the work of the Survey.) Lecturer: McKeLvey, V. .
RONAT, AL Geological and hydrological research in Hungary : relations and autho-
rity problems.
Duxnawm, K. C.: A short summary of the papers.
Room A
at 15 h
Roy Crowpnury, M. K.: Role of the geological Survey in the light of the task
imposed by science and programme national development.
SEMENTENKO, N. P.: Main trends and tasks of the (Geochemical and Mineralo-
physical Institute of the Academy of Sciences (Ukrainian S.8.R.).
RosinsoN, S. C.: The role of the Geological Survey of Canada in storage and retrie-
val of geological data.
Szaporcs, l.: Geology and pedology (in absence of the author — not lectured).

* The manuscript of this paper was submitted. in French, to the Editor with considerable delay. Theres
fore, for technical reasons, it has been inserted as last item of the present volume,
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The presentation of the geological research institutes and the All-Union
Geological Institute as well as other institutions organized under the supre-
macy “of the Acade ‘my of Sciences in the Soviet-Union appeared to have a
great interest. On the one hand, in this country of immense extension and
varied geological structure, geological explorations are highly significant and,
on the other hand, directed exclusively by the State so that the only task
was to separate applied and fundamental research work according to the
sphere of activity and competence of the Geological Survey (\’8]*(1}‘ I) and
the Academy of Sciences of the Soviet-Union. However, as confirmed by the
lecturers, there is a close relationship between fundamental scientific rescarch
and applied geological investigations. Significance of geology is indicated by
the existence of a Federal Ministry of Geology in USSR as well as “aculty
of Geology at the University of Moscow. Pdltl(llldl]\' -emarkable are the data
on methods of mapping and various types of geological maps because the
Soviet-Union has achieved formidable results in the hol(ls of surveying, pre-
paration and publication of geological maps.

The study of the developments of geological research and mapping divi-
sions in Great Britain and France offers a good opportunity to make some
comparisons. The Geological Survey of Great Britain was founded as early
as 1835, while in France there was no geological organization until the Bureau
de Recherches Géologiques et Miniéres was established in 1959. Established
as a result of amalgamation of different organizations, the BRGM acted on
behalf of various private companies even after its founding so that it has
been a central state organization (Service Géologique National) and mapping
centre only since 1967.

The United States Geological Survey took its first steps for the better
knowledge of uninhabited areas in order to promote their development. The
experiences obtained here were helpful and could be applied to other areas
to develop. This report on the American conditions brought about the idea
of utilization of all the experiences of mineral resources exploration. At the
same time, the lecturer reminded those negative incidents when human inter-
vention into nature may prove harmful.

In analysing present and for future tasks, the lecturer suggested to con-
sider the geological aspects of space-research together with the duties to be
done in order to make geological maps clearly understandable and widely
applied.

Among the larger countries, Canada was the first to organize a geological
survey in 1842, Its representative called attention upon some current prob-
lems by mentioning up-to-date methods for storage and retrieval of geological
data.

With the largest population among the participating countries and hav-
ing been operated since 1851, on the conference the representative of India
outlined the detailed tasks of modern management and financial support on
a new basis,

On the part of smaller and medium-sized countries, Austria, the Nether-
lands, the German Democratic Republic, Italy and Poland together with
Hungary, the ()rgam/,mg country, participated in the meeting. Among them
the presentation of the Geological Survey of the Netherlands and its geological
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mapping methods was greatly appreciated. A programme of geological investi-
gation was carried out just in the last decades, resulting in a mpld and signi-
h(‘lnt progress in the studies of lowland areas with basins filled with young
loose sediments. In this respect, the Netherlands are outstanding. As regards
Central Europe, geological research and its management are of high standard
in Poland. However, even though the geologists of Poland have gained repu-
tation in Central Europe for their pioneering in to this branch of knowledge
the State Geological Survey and the Geological Institute of Poland are founded
as late as after World War I, and 1'0()1';141\140(1 after World War 11, (1919 and
1952 are long remembered events in connection with the founding and reorga-
nization of the Geological Survey and Institute of Poland). The paper on this
organization gave a tdll”]b](‘ evidence of the distribution of central and regional
geological tasks such as ‘the coordination and management of scientific research
management.

Hunruu v reported on the development of pedological and hydrological
m(ram/atlons being in close connection with geology. Additional details were
])105011t0d on the organization and working programme of the Hungarian Geo-
logical Institute and the Central (wol(wl(dl Office.

A summary of the papers pr esented on the Day was made by Director
K. Duxmay, President of the International Union of Geological Sciences,
who, in conclusion, stressed that this was the first opportunity for the leading
representatives of geological organizations to meet and discuss organizational
problems.

The Hungarian Geological Institute did not intend to start a series of
international meetings with this conference of geological institutions and
organizations. However, suggestion on the part of the participants was an-
nounced to open and develop on this idea. After the first general information
and inquiryes further conferences with tangible topics would follow and
provide with all-round development.

On the occasion of the Day of the Geological Institutes an exhibition was
organized in order to present different kinds of geological maps, methods and
recent geological mapping results. The participating countries were as follows:
Albania, Australia, Bechwanaland, (zechoslovakia, France (with maps made
of its own state territory and of African territories), Canada, Great Britain,
Hungary, India, Italy, Morocco, Nepal, New Zealand, Poland, Rumania, the
Soviet Union, Switzerland. An especially rich material was exhibited by Canada,
France, India, Italy and the Soviet Union. Hungary presented 54 map-sheets
of different scale (10 000—1 000 000), one among these has been published
in several versions (6 —9—21) and can be called atlas.

Dr. A. RONAI
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BBEJAEHUE

Koraa aupektop BeHrepckoro reosornyeckoro WHCTMTYTa COCTaBJIAJI Hayd-
HYIO MpOrpaMMmy HOOMJICHHBIX MEpONpPHUATHH, MOCBSLIEHHBIX Mpa3aHoBaHuo 100-
JIETUSI HHCTUTYTa, ObUIO 00pallleHo 0co00e BHHMAaHHE Ha Te0JIOrHYeCKUe UCCIe0Ba-
HUSL TeX TEPPUTOPHUI, HA KOTOPBIX HA NpoTsikeHun 100 aeT HHCTUTYTOM ObUIM T0C-
TUTHYTBI HauOoJiee 3HaYUTENIbHbIE PE3yJIbTaThl U KOTOPbIE B OTHOLUEHHU TEOJIOTH-
YeCKMX ycsioBMiA B BeHrpuu siBasitoTcst HamOousiee XapaktepHbiMH. [Ipu 3ToM BO3-
HHKJIa MBICJIb, YTO CJIEZI0BAJIO ObI IPOBECTH TAKYO MEXAYHAPOAHYIO KOH(PEPEHLIHUIO,
Ha KOTOPOH MOXHO ObLJIO Obl MPOBECTH AUCKYCCHUIO TIO BOMPOCAM CBOMX I'€OJIOrH-
YECKUX OpraHM3allMOHHBIX 3a/1a4, BCe BO3HUKAIOLIMX HOBBIX M HOBBIX NpobieM, op-
raHu3aluu U PyKOBOJCTBA HCCJIE10BAaHUSAMU U X (puHaHcoBoro obecneuyenusi. Oco-
Oy10 aKTYaJIbHOCTb 9TOMY MEPONPHUATHIO MPUIAATO TO, YTO B CTpaHax, CTaBLIMX
CaMOCTOSITEIbHBIMH B HEIABHEM MPOLUJIOM. T¢OJOTMYECKUEe HayuHble MCCIIE/I0BAHUS
TOJIbKO Ha4aJIi OPraHu30BbIBATLCS WM Oy/lyT OopraHu3oBaHbl B Onmxaiimem Oyny-
uieM. Ho 1 B pa3BUTBIX CTpaHaX TakkKe aKTyaJbHbl BONPOCHI NPaBUIbHON Opranu3a-
UM HAYYHBIX MCCJICIOBAHUIA U MPUCTIOCOOICHHS K MOCTOSIHHO U3MEHSIIOLLMMCS Tpe-
G6oBanusiM. Bo3HukaeT HE0OXOAMMOCTb B MPUHATUM MPHHUMIHAIBHBIX PELICHUH U
IIOCTAHOBJIEHUI B TJIAHE Pa3JIMYHBIX BEJOMCTB IO BOMNPOCAM TI€OJIOrMYECKOTo
palOHUpPOBAHUS CTpaH, YCTAHOBJICHUS OOJIACTH AESTE]IbHOCTH M Kpyra oOs3aH-
HOCTEH WHCTUTYTOB M OpraHu3alMii roCyAapCTBEHHOIO M PErHOHAJIbHOIO 3Haye-
HUS, TIPH 3TOM BbIIBUTAtOTCS I0BO/IbI B MOJIb3Y LEHTPAIM3aUMN U JACLEHTpaJIn3aluu
Hay4HBIX McCiIeIoBaHuit. Bcrogy Bo3HukaeT mpobiema npoduaMpoBaHUsi Hay4HO-
MCCIE10BATEIbCKUX OpraHu3alMii U oOecreueHuss KOMIUIEKCHOCTH HayYHbIX MCClie-
JIOBaHUM.

XoTsl cepa NeSTEABHOCTH TOCYAapCTBEHHbIX HAYYHBIX OpPraHU3alUMit B Kax-
JIOM COBPEMEHHOM IOCyJapCcTBe pacLUMPSETCs, U MEIJIEHHO MJIM OBbICTPO OHa OXBa-
THIBAET 4acCTh 00JIACTH padOT MPOMBILIEHHbIX, OOLLECTBEHHBIX, YaCTHBIX OpraHH-
3aUMi 1 paboT, OCYLIECTBISIEMBIX 32 CYET PA3JIMYHBIX (JOHIOB, HO TAKXKE U B [AaJib-
HEWLIEM OCTAeTCsl OTKPbITBIM TNMPHHLUMIUAJbHbIA BONPOC — KaKHe BO3MOXHOCTH
CJIe/lyeT UM OCTaBUTb B 00JIACTH YACTHOTO MpeANpUHUMATEIbCTBA U OpraHU3alUH
pa3BeouHbIX padot. B Bonmpoce (puHaHcoBoro obecrieueHus (hpHHaHCHPOBaHUS) Clie-
JIyeT pPelINTh KaKuM MyTemM HeoOXOJMMO pacnpeiesiuTb pacxoibl Ha «hyHaameH-
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TajlbHble HAYYHbIC WCCJIEI0BAaHMs), HE MPUHOCSLUNE HEIOCPE/ICTBEHHON TpaKTHye-
CKOI MOJIb3bI, C OAHOW CTOPOHbBI, U HA (IPUHOCSIINE TMPUOBILIB)Y Fe0JOropa3Beaoy-
Hble pabOThI, C APYroi, H KAKUM [IOJDKHO ObITH COOTBETCTBHE MEXy HHMH.

BriosiHe ecTeCTBEHHO, YTO MEK/AYHAPOIHYIO AMCKYCCHIO IO BOTIPOCAM OpraHu-
3aUMM TeOJIOTMYECKMX HAYYHBIX HMCCJICAOBAHMN TMOIHSIA TE€OJOTMYECKMH MHCTUTYT
¢ OOJIBLIMM NMPOLIITBIM, TAKOH HHCTHTYT, KOTOPBIiA, THOKO MpHcmocabmBasiCh B CBOEii
paboueii mporpamMme, MPH MOCTOSHHO M3MEHSIOIIMXCS BO3MOXKHOCTSIX M YCJIOBHAX
HAYYHOTO Pa3sBUTUS TIEPEKUIT Psi/L MOJUTHYECKHX M OOLLECTBEHHBIX IEPEMEH U TpH
9TOM B OPraHW3alMOHHOM OTHOILEHHU OCTAJICS HEe CJIOMJIEHHbIM. Takxke He BbI-
[JISIAUT  HelesiecooOpa3HbiM, YTO OpraHM3allMOHHBIE BOMPOCHT TMOAHUMAET OJIHO
B TEPPUTOPHAIIBHOM OTHOLUEHHUH HEOOJIBLIOE TOCYAapCTBO, T. K. NMPH 3TOM MOKET
ObITb OoJIblllee BHMMAHHWE YICJIEHO TNpobdsieMam HeOONBUIMX M CPe/Hero pa3mepa
TOCy/1apCTB.

Ucxonast U3 3THX cooOpakeHuii, BeHrepckuii reosiorm4eckKiii HHCTUTYT B TIEPBOM
uupkyssipe ot | nexaOpst 1967 r. oOpaTuiics K reoJIOrH4ecKkumM Ciryxk0am m opramu-
3alMsM MHpa C M3BECTHEM, YTO OJIMH JIeHb HOOWICHHBIX MeponpusThii 1969 r. Oyaer
TOCBSILLEH AUCKYCCHM T10 MpodJjeMaM OpraHu3allui, KOOPAWHUPOBAHUS U PYKOBOI-
CTBA TEOJOTMYECKMMH MCCIIeOBAHUSIMMU.

[Tnan sToro meponpusatusi Beurepckoe npeacrasurenabctso 8 KOHECKO co-
obumno pykosoactsy KOHECKO u B 0TBeT MOJIy4nIio MOPaJbHYIO U — Ha M3IaHue
MaTepHasioB AOKJIAT0B — MaTepHaJbHYIO MOAIECPKKY ITOH MEKIYHAPOIHOM Hayy-
HOM OpraHu3alui.

D10 oOpalleHne CBA3aJI0 HAMEYCHHYIO JMCKYCCHIO 1O T€OJOTrMYeCKHM OpraHi-
3alMSIM C MIJTAHOM TTPOBEICHUS MEXK/IYHAPOJIHON BHICTABKH T€0JIOTHYECKUX KapT.

DTHM XOTeJH TPUAATh 0c000e 3HAUCHHE 3a/1a4aM T'€0JIOrH4YecKoro KapTupoBa-
HUSI, KOTOPOE SIBJISIETCS OJTHUM W3 CAMBIX BaJKHBIX MEXKIYHAPO/IHBIX, HYX/IaFOIIHXCS
B KOOpAMHALMKM BWIOB HESTEJIbHOCTH TE€OJOrHYECKUX HAy4HO-HCCIIe0BATEIbCKHX
OpraHu3aliui.

Ha »10 oOpaienue OblIN TOJYYEHBI MOJOKHTENbHbIE OTKJIMKMH. 18 Teosoru-
YECKUX OpraHu3alii MM HayYHBIX MHCTUTYTOB M3 12 cTpaH 3asiBUJIH O CBOEM y4a-
CTUH W BbIpa3HJIM )KeJaHHE aTh CBOM COOOpaKeHUsI MO HAMEYAEMbIM HATIPaBJIEHUSIM
B I€0JIOTUYECKHX MCCIICIOBAHUSIX, YIIPABICHUIO H OpraHU3alliui Te0JI0rHYecKoro Kap-
THPOBAHMS, B3aUMOCBSI3M HAYYHBIX M MPAKTHYECKUX 3a1a4 H 10 BbIpaOOTAHHBIM WK
HameyaeMbIM crocodam opraHu3alum, coopa, perucTpauud 1 oOpaboTKH reosioru-
yeckoit uHpopmalum.

Hapsiny ¢ opranmsatopamMu Ha [0KJIa/Ibl 3TOr0 MEpONPUSITHS CAETall 3asiBKY
191 ywactuuk u3 22 cTpaH mupa.

ITonyveHHble OKJaZbl COOTBETCTBYIOLIMM OOpa3oM OTpaxaroT OpraHusa-
UHMOHHBIE (POPMBI AESITEILHOCTH HAYYHbIX yYEpPEeKAeHHH OOJIBUIMX U MaJllbIX CTpaH.
a TaKXke cBoe cOOCTBEHHOE, OTJIHYarolleecss ApYyr OT Jpyra pa3BUTHE M OCOObIe
HYK/bI Pa3JIHYHBIX KOHTHHEHTOB M CTpaH.

N3 Coserckoro Coro3a nsiTb KpYMHBIX OpraHW3alMii ¥ MHCTHTYTOB NPUCIAIN
CBOMX IpeacTaBuTes]eH, YTOObI O3HAKOMHUTBH C AESTEJbHOCTHIO U LlEJICHAMPaBJIeH-
HOCTbIO CBOMX yupexaeHuid. ITpucianu cBoux oduuHUaIbHbIX NpeacTaBuTesneii Be-
smkoOputanus, ®pannns, CIIA, Kanana, Muausi, coceiHue CTpaHbl W U3 CpejiHe-
eBporelickux crpan — ABcTpus, [Monbwa, Utanus w ['ZIP, w3 3anaanoeBporneii-
CKMX MalbIX cTpaH — [oimanams.

Takum 0Gpa3om. Haps/ly C XapaKTepHCTHKON ycsioBuii B Benrpun Obia nosy-
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yeHa JI0BOJIbHO pa3HOOOpa3Hasi KapTUHA O MEXIYyHAapoaHOH 0OCTaHOBKe B 00acTH
reosoruu.

10 centsiopst 1969 r. Bo Bpems npoBejeHusi JIHs reoJIOrM4eCKuX MHCTHTYTOB
B Kondepeni-3ane BeHrepckoro reoJiorHv4eckoro HHCTUTYTA ObIIM 3aCiylIaHbl
creyroLIne JT0KIa/bl:

Vmpennee saceoanue
9 uac. ympa
Moxed Dronén: Bsoaublit noknan
' U. TopOGyHoB: OcCHOBHbIC HAINPaBJICHUSI HAYYHBIX MCCleA0BaHni Munucrepcrsa
reonorun CCCP.
K. C. Haudsm: Meroasl u uean paborel MHCTUTYTA TeoJOrHYeckux Hayk BemukoOpu-
TaHUMU.

K. Pukyp: O pabote YVnpaBieHHs T€OJOTHYZCKUX I TOPHO-MPOMBILIJICHHBIX HCCICI0BA-
it ®panuun (BPXKM).
M. Bonenn: CoBpeMeHHbIE CPEACTBA ¥ METO/Abl COCTABICHMS TE0JOTMYECKHX KapT B
BPXXM (®panuus).
Ilepepubis

11 uac. 30 mun.

JI. U. bBoposukoB—A. Il. Mapkosckuit —-E. T. Wlatanos: Ilpobiema
KOMIUIEKCHOTO reoJiorndeckoro kaptuposanusi 8 CCCP (BCEIEN). 3auntan: A. W,
XKamoimga, aupekTop.

X. Kwnnep: leonor Ha nytu k 2000-my roay. 3ausutan: A. ProTTHEp, AUPEKTOP

K. W ™muar: LeHTpaibHbiii reoJ0rn4ecknit MHCTUTYT [OCy1apcTBEHHOTO cekpeTapuara rno
reosiorun I'epmanckoi [emokpatuueckoit PecnyOnuku; ero OCHOBHBbIC 3aIayd M PoJib
B 00JIaCTH reoiornyeckux mccraepoBauunit B I'J1P.

A. A. Txuaneunc: Ieonoruyeckas ciyxo6a [onnananm.

ITocaeobedennoe zacedanue npoxoouio no 2—.11:('91\'1/1/.'1.”:
Kondgepeny-3aa
15 wacos
b. Y. Poii: 3anauu ['eosornveckoro mucruryra Muaum.
B. B. Meunep: Tleonorndeckuit unctutyr AH CCCP (utorn pador u nepcrekTuBbi).

P. Owwuxka: IlporpamMmMa M pe3ybTaTbl KOMILIEKCHBIX T€OJOrMYECKHX MCCIIe10BAHU
[Monbckoit Hapoauo# PecnyOinkn.

Tlepepois

A. A. boramanos— B. E. Xauun: TIeonornieckuit pakyabrer MOCKOBCKOIO YHH-
BEpPCUTETA KaK LIEHTP BBICUIETO TE€OJIOTHYECKOTo 00pa30BaHusi M HAYYHO-MCCIICA0BATE b~
ckoi paboThl.

P. Cenmau: Ieonoruyeckue uccieaoBanusi u kaptuposanue B Mtanuu.*

V. T. IMexopa: Teonornveckas ciyxda CoenmHenubix ItatoB Amepuku. (Bamsuue
COBPEMEHHOM JKM3HU Ha PaboTy reosornyeckoro MHCTuTyTa ) 3auutan: Mok Keab-
Bu B. E.

A. Pounawu: O cBazax u npobiieMax KOMIETEHTHOCTH B 00JACTH re0JOrMYeckuXx padoT Ha
Tepputopun Benrpun.

K. C. Jausm: IloaBeaeHue MTOTOB MO 3aCAyLIAHHBIM JOKJIAdaM.

* Pykonuch JaHHCTO JOKJana Obuna mosiydyeHa ¢ onmo3daHueM Ha (panuy3koMm sa3sbike. B cBaA3m ¢ 2TuM, MO TexHu-
YeCKMM TIPHYMHEAM, CH BKJIOYEH B BAcTOsUIMii cOOPHMK moOciedHeil cTaTpeil.
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3aa «A»
15 uacoe
M. K. Poii Hoyapu: Poiab reojlornieckux MCCIeAOBaHHH B CBETEC BbIABUHYTBIX 3anay
B 0671aCTH HAyYHbIX MCCIEIOBAHMI M MPOTPAMMBbl PA3BUTHS HALMOHAJIBHOTO XO3sHCTBA.
H. IT. CeMeneHKo: OcHOBHbIe HanpaBjeHus 1 3a1ayn MHCTUTYTA TEOXUMUM U (U3HKH
munepaios AH VCCP.
C. K. Po6buncou: Ponb I'eonornyeckoit ciyxOsl Kananbl B XpaHeHMM M OTHICKMBAHHWH
reoJIOrn4eckoil nHhopMarlmu.
Cab6onbu: leonoruss ¥ nousoseneHue. (BBUAY OTCYTCTBMSI aBTOpa AOK/Ad He ObLI
3Q4MTaH.)

=t

[Toka3 COBETCKUX yYepexX/IeHHI B paMKax Hay4YHO-MCCIIEN0BATEIbLCKUX HHCTUTY-
TOB, FOCYJapCTBEHHOIT reosoriueckoii ciyxkoui u Akaaemun Hayk CCCP Gbui unTe-
peceH TeM, YTO, C OIHON CTOPOHbI, B ITOH OTPOMHOM CTpaHe C Haupa3HooOpas3Hen-
LLIKM M OYEHb M3MEHSIOIMMCS T€OJIOrMYECKUM CTPOEHHEM T'€0JIOTHYECKUE MCCIIEeN0-
BaHMsl MMEIOT OYEHb OOJIbLLIOE 3HAYEHHUE, H, C APYTOii, TOTOMY UYTO 3/1€Ch BCE IeoJio-
rudeckmne paboThl OCYLIECTBISIIOTCS TOCYIapCTBEHHBIMU OpraHU3alusiMu, podJiema
paszenenuss paboT mo cdepaM AEATENbHOCTH CBOAMTCS TOJNBKO K pa3/Ie/eHHIO
mexay cuctemamu Munucrepersa reosiornn CCCP u Axamemun nayk CCCP.
OaHAKO, COBETCKHME MOKJIaAYMKH TIOAYEPKHYJIM, YTO Y HUX HAay4YHbIC UCCIENOBAHUS
M reoJorMueckue paboThl MPaKTHYECKOro YKJIOHA HAXOMATCS B TECHOM CBA3H JpYr
¢ apyrom. OT/e/bHO 3aC/IyXHBalOT BHUMaHHs COOOLICHHbIC TaHHbIe O BMIAX reo-
JIOrMYeCKUX KapT U MeTo/ax kapTupoBauus, Tak kak Coserckuii Coro3 robuJics mo-
Ka3aTelIbHbIX YCTEXOB B 00JACTH CheMKH, COCTABJIEHUS M W3JAHHS TEOJOrMYECKHX
KapT.

Xopoliiee CONOCTABICHHE TaeT MyTh Pa3BUTHA [€OJIOTHYECKUX UCCIICN0BATEb-
CKHX M Fe0JIOrOCheMOYHbIX oprauu3auuil Beaukooputauun u ®panumun. B Beauko-
Oputanuy yxe B 1835 r. Gbta ocHOoBaHa rocyaapcTBennas I'eosiornyeckas ciyx0a,
Bo MpaHIMK Ke TOIbKO B 1959 r. ciMsiHMEM pa3/M4HbIX OpPraHW3alMi BO3HUKIO
Bureau de Recherches Géologiques et Miniéres (BP2KM), koTopoe nociie BO3-
HUKHOBEHMUS TAKKE CIIYKHIO MHTEpeCaM pa3IMYHbIX NMPEANpPUSTHH M, COOCTBEHHO
roBopsi, Toabko ¢ 1967 T. CTaj0 HEHTpajibHOH TOCYAapCTBEHHOI OpraHM3allueH
(Service Géologique National) u 1eHTPOM reoOrM4ecKoro KapTupoOBaHHs.

Bo Bpems cBoero obpa3soBatisi reosioruyeckas ciayx6a Coenunennpix Ltatos
AMepHKH OblTa NpU3BaHa CIIYKHTb H3YUEHUIO M OMHCAHUIO CLUIE HE 3ACEJIEHHbIX Tep-
puTOpHil B MHTepecax MX pa3BuTHs. [losiyueHHbld Takum 06pasoM OMbIT MOXHO
MCTIOJIB30BATh M JUTS APYTHX TEPPUTOPHIl, 0XKHIAIOUIMX CBOETO Pa3BUTHs. AMEpH-
KAHCKMil JOKJIaAUMK MpeuiaraeT HCHOJb30BaTh JAOCTUIHYTbIH OMBIT MPH BCKPBITHH
MECTOPOXK/IEHHHT TOJIE3HBIX MCKOMAEMbIX, HO BMECTE € TeM OH OOpaTHII BHUMaHHe
Ha TOT OTPMLATEJbHBIX OINbIT, KOT/1a BTOPKEHHE YeJOBEKa B MPUPOJLY LIJIO C BPE-
HbIM BO3/eiicTBHeM Ha Hee. Hapsay ¢ ananmsom OGummkaifluux v Oyaywmx 3agadq
aMepUKAHCKHUIl I0KJaA4HK 0OpaTHI BHUMAaHUE HA TCOJIOTHIIECKHE 3a1auu KoCMu'e-
CKUX MCCJIEOBAHMI M BMECTE C TEM M HA TO, YTO HEODXOAMMO TPHIIOKHUTDH elle
MHOTO YCHJIMii, 4TOObI reosiornyeckue KapTbl CTaju OOLIEAOCTYNHBIMU M TIOBCE-
MECTHO NMPHUMEHHMbIMHU.

MpeacraButens Kanasibl, poAnHbI OAHOH W3 CTApPEHIIMX T€0JOrHUYECKHX CIYKO
(6bia ocHoBana B 1842 r.), oOpaTwil BHUMaHWe Ha HOBeHLIMEe MPOOJIEMbI, KOTIa
NPEUIOKHIT COBPEMEHHOE pellieHHe Bonpoca cOopa M OTBICKUBAHUS TE0JIOTMYECKUX
nanubix. Joknaauuk 13 MHANKM, MO KOJMYECTBY HACEIEHUsI CaMOi 6OJIbLIOH M3 BbI-
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CTYMaBLIMX CTpaH, HAYaJlo reoJIOrMYecKoi ciry>xObl kKoTOpoi oTHOocuTcs kK 1851 r.,
Ha COBELIaHMM OOpHCOBAJI JETalibHble 3aJayd OpraHu3aluu U (PUHAHCHPOBAHMS
reoJIOrMYeCKMX MCCIieJOBAaHUNH B CBETE HOBOW COBPEMEHHOW OOCTaHOBKH.

Hapsny ¢ Benrepckoit Haponnoit Pecybiukoit Masible H cpefHUe MO BEJIMYHHE
M HACEJICHUIO CTpaHbl Ha COBELIAHUU ObLIM MpeacTaBieHbl ABCTpuen, [ osuranmaunei,
lepmanckoit [emokpatuyeckoit Pecny6nukoit, Utanueit u [Monbckoit Hapoanoit
Pecny6auxoit. [Tpu 3TOM 006paTHiio Ha ceOsi BHUMaHHE OIMMCAHUE OPraHU3alMOHHOM
CTPYKTYpPbI T€OJIOTMYECKOH CJIy>KObl M METOIOB TEOJIOTMYECKOTO KapTHPOBAHMUS
Tlosmananu. B paBHUHHBIX YCIIOBHSIX, B OacceiHax, 3alOJHEHHbIX MOJIOABIMH PbIX-
JILIMM  OCaJIKaMH, T€O0JIOTMYECKUE HCCJICAOBAHUS TOJYYHTH 3HAYEHHE M pa3mMax
TOJILKO B TOCHEAHME HECATWICTHUs. [ OJlaHausi B 3TOM OTHOLIEHMH OTHOCHTCS
K yucay Beayunx ctpad. Ha tepputopun Cpeaneit EBponsr [Tonblia Takke siBJsi-
eTcs BeAylled CTpaHOW B 00JIaCTH TeoJIOrMYEeCKMX HWCCIeOOBAaHMW M OpraHM3alMH
reoJIOrMYECKHX HAayYHO-MUCCIIe0BATEIbCKUX paboT. XOTS MOJIbCKME y4YeHbIE 3aHM-
MaloT BHAHOE MECTO CpeaH MepBbIX reosoros-nuoHepoB Cpeaneit EBponsl, rocynap-
CTBEHHAsl reosiornyueckas ciayx0a M HALMOHAJIbHbIM TE€OJIOTMYECKUH Hay4uyHO-MCCIIe-
JIOBATEJIbCKMH MHCTUTYT OBIIM OpraHuM30BaHbl TOJBKO TOCJIE MEpBOH MHMPOBOW
BoHbI (roast 1919 u 1952 sBrasroTcst BaXHbIMU JaTaMM, COOTBETCTBEHHO 3HAMEHY-
IOUIMMH YUYPEXJIeHHe M peopraHu3aunio [eosloruieckoro Hay4HoO-MCCIIE10BATE b~
ckoro wHcetutyTa). Jokman mpeacrtaButess [Monbluim mpuBOAMT XOpOLUMHA NMpUMeEp
0 pacrpe/ieIeHHH LEHTPaJIbHbIX U PErHOHAbHBIX 3a/1a4 U KOOPJAUHALIMU YIIpaBICHHS
HAYYHBIMH MCCJIEI0BAHUSMM.

Hapsiny ¢ XxapakKTepUCTHKOI OpraHu3allMOHHOM CTPYKTYpbl padoueii mporpam-
Mbl BeHrepckoro reoJjioru4eckoro WMHCTUTYTa W LIeHTpasbHOTrO TreosIoruvecKkoro
ynpasJieHusi, MpeacTaBuTeJ M BeHrpun Ha COBELIAHMM TOKa3aJu pa3BUTHE OpraHH-
3auuu paboT B 00JIACTH TECHO CBSI3aHHBIX C IeoJIOTHEel JNCUMIUIMH MOYBOBEACHHUS
U THAPOJIOrHH.

WToru orjalieHHbIX Ha coBellaHuu [IHs reoloruyeckux HHCTUTYTOB JOKJIa/10B
OblIM MOJBE/EHbI NMpeacenaTesieM 3acefaHus, AUpeKTopoMm WMHCTUTyTa TreoJioru-
yeckux Hayk (JIonmow), mpeacenatesem MexayHapoAHOIO COKO3a TreOJIOTHYECKUX
Hayk K. C. laH2M 0 M, KOTOpbIM NOAYEPKHYJT (DaKT NEepBO BCTPEYH HA ITOM
COBELLIAHWH PYKOBOAMTEJIEH T€OJIOrHYECKHX CJIy’)KO pa3HbIX CTpaH Ul 0OCYXIAEHHS
BOIMPOCOB OpraHU3alMU IreoJIOrMYeCKUX HayuYHO-UCCIIeI0BATEILCKUX padoT.

Opranu3auueid BCTpe4yd MNpeACTaBUTENEH TeoJIOrMYECKUX HAy4HO-MCCle10Ba-
TEJbCKUX MHCTUTYTOB M OpraHu3auuii BeHrepckuii reosormueckuii MHCTHTYT He
XOTeJI MOJIOKHUTh HAa4yaslo KaKoW-TM0O0 HOBOW CepHH MEXIYHApOIHbIX COBELLAHUII.
Vyactuuku [IHs reojloru4eckux MHCTUTYTOB BCE XKe BbIABUHYJIM MACO O MPOAOJIKE-
HMH M pacLUMPEeHHH ITOM mHUUMaTuBbI. [Tocsie Takoi nepBoi OpUEHTHUPOBKH U 0O-
MeHa MH(popmauueii MoryTt ObITb NpOBedeHbl dalibHElllne coBelllaHusi ¢ OoJee
YTOYHEHHOH MporpamMMou, npeaHa3HayeHHble IS OOLIEero pa3BUTHs OpraHU3allkU
reoJioruueckux paboT Bo Bcex CTpaHax.

B BbICTaBKe reoJIOrMYeCKUX KapT. OpraHM30BaHHON no ciy4aro [Hsi reosoru-
YECKUX WMHCTUTYTOB M NpeAHA3HA4YEHHOM ISl 1OoKa3a pa3jiMuHbIX BUI0B TE€OJIOIH-
YEeCKHMX KapT, a TAKKE METOJA0B MU HOBEHLIUX Pe3yJIbTaTOB Ie0JIOrMYECKOro KapTupo-
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BaHMsI, MPUHSITH YYacTHE ClIeyIollue cTpaHbl: ABCTpanus, Andanus, beuyanamui.
BenukoOputanus, Beurpus, Wnans, WUranus, Kanana, Mapokko, Henan, Hosas
3enanmus, [Monpwa, Pymeinus, CCCP, ®panuus (¢ kKapTaMu TeppUTOPHH CaMOi
Dpanunn u Appuku), HCCP, seiinapus. OcobeHHbIM 00raTcTBOM KapT-IKCIIOHA-
ToB ommunianch ®Ppanuus, Kanamga, CCCP, Unnus u Uranus. Benrpueil Oblin
BBICTABJICHBI 54 jHcTa KapT pa3ianuHbiXx Macuitados (ot [ : 10 000 mzo 1 : 1 000 000),
B TOM YHCJI€ HECKOJIbKO JIMCTOB, ODOPMIIEHHBIX B BH/E psijia BapHaHToB (6—9—21),
KOTOpPbIE MOTYT Ha3bIBATHCS JIaXKe aT/IaCaMHU.

Od—p A.PoHawu
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THE DAY OF THE GEOLOGICAL INSTITUTES (SURVEYS)
OPENING ADRESS
by

J.FoLor

On behalf of the staff of the Centenary-celebrating Hungarian Geological
Institute I take the opportunity to welcome the representatives of the "(‘()l()—
gical surveys or institutes of 48 nations, as well as the geologists, scientists
and (‘\pl‘xt.s delegated by various academies of sciences, universities and geo-
logical organizations.

We are glad that our invitation to an international meeting of geological
institutes and surveys has found a response. With the present mecting we wish
to fill a gap. The geological congresses, conferences, and symposia regularly
sum up and discuss the results obtained in geological sciences, and the various
international commissions and committees ensure permanent collaboration in
all the major branches of the geological sciences. However, there are a wide
inventory of problems which have not vet been resolutely analysed on inter-
national level. I mean here problems such as the organization of geological
researches; inner structure and external relations of institutions concerned
with geology: the central or decentralized management direction and control
of investigations; financial sources and allocation of money; advisable own
aquipment of a geological survey and the research, prospecting and laboratory
facilities provided b\ co-operating organizations; cadre pclicy and pr(,blcms
of specializations; republication of results; relations with domestie, forcign
and international organizations.

I believe that is timely to discuss these problems on the international
level. There are two reasons to warrant this. On the one hand, the geological
organizations have increased in number, their scope of activity has been
amplified, their staff and equipment have increased to the multiple of what
they were a few decades ago. Economic-geological projects have increased in
number and exaction. Modern economy cannot dispcnse with scientific back-
ground and control. Competency and modernity have become decisive material
factors which can be expressed in money. The second reason responsible for
the organization of the present meeting is the actuality of organizational
problems. Economic, social and scientific organizations are becoming more
and- more complex mechanisms whose good or bad functioning does depend

2 MAFI Evkonyv LIV, kotet 1. flizet
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not only on the material and intellectual forces put into their service, but
also on the selected working methods, on the arrangement of working opera-
tions and on the principles of management and supervision.

In earlier times when somebody was charged with a leading function in
a major scientific institute or with the organization of a new institution, it
was enough for him to go abroad for a short study tour, in order to collect
experiences there and to get acquainted with the international standard in
the respective branch of knowledge.

Nowadays, though the necessity for such an inquiry still exists one would
need years rather than months in order to have a good grasp of the situation
abroad. And because of the accelerated progress, any information picked up
during a study tour may soon become outdated. Therefore, it is necessary
to find opportunities (facilities) for regular, international meetings for the
scientific review and discussion of organizational problems.

We have not the slightest intention to expect any resounding or rapid
success from the first meeting of this kind, nor from the publication of the
proceedings of this meeting. We have pretended to give impetus to an exchange
of views and it is the continuation rather than the initiative that is expected
to yield results. We hope that, after the first step on this road, the geological
surveys and institutes will find opportunities to rediseuss the most important
problems in the years to come. And it is hoped that later an international
forum, devoted to organize such meetings, may be established, possibly under
the auspices of UNESCO or the International Union of Geolcgical Sciences,
a forum which would provide information and give advices on matters of
organization to the geological officials of countries seeking to organize or
reorganize their geological survey.

It is not easy to make comparisons between geological surveys and research
bodies in different countries. These institutions were established at different
times, under different conditions and they were entrusted with different tasks.
There are countries, where geological investigations are conducted by one
centralized organization; in some other countries the geological investigations
are decentralized, being conducted by separate organizations in the different
regions of the country or in the different branches of national economy. There
are geological surveys entrusted with investigations of immediate practical
aim such as prospecting efc., too; on the other hand, there are geological
surveys wich conduct only regional geological investigations and reconnais-
sance and methodological studies. Some geological organizations have their
drilling and laboratory facilities and printing shops of their own; others have
such work done by subcontractors. There are institutions embracmg, beyond
the scope of geology, other sciences, too (geography, hidrology, oceanography,
astronomy, geodesy, and geophysics); others have restricted their activities
to certain domains within the scope of geology itself.

Should the historical background be taken into consideration, so we can
conclude that there are institutes — and epochs in the history of certain in-
stitutes — where and when the development of geological sciences was defined
or largely influenced by a master mind; in case of other institutes or at some ot-
her time this development was influenced by external factors, economic require-
ments or by achievements, inventions in some other branches of knowledge.
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However difficult a comparison may be, the number of common problems
is great and, putting aside the natural and intrinsic divergencies, we may
suppose to be able to find the optimal, or at least desirable, common trend
of development.

As concerns the organizational pattern of Hungarian geology, it can be
resumed as follows:

I. The governmental functions in the domain of geology are administered
by the Central Geological Office. This body is subordinated to the Council
of Ministers and personally to the Minister of Heavy Industry. Under its
direct management are the Hungarian Geological Institute and the Roland
Jotvos Geophysical Institute. The geological services of the individual indus-
trial branches and the prospecting-and-drilling enterprises are only co-ordi-
nated by the Central Geological Office or they act as executors of exploration
projects financed to the debit of the governmental budget. The Office is
backed by a Geological Council whose members are the directors of the research
institutes, the geology profcssors of the universitics and representatives of the
industrial geological services. This is how the Hungarian Academy of Sciences
and the universities are enabled to join management in geological research.
For the greater part of the past one hundred years there was no such central
co-ordinating body and the Hungarian Geological Institute alone provided the
governmental functions in geological investigations.

II. Till the and of the First World War the Hungarian Geological Insti-
tute’s activities encompassed all branches of geology including prospecting
for mineral resources and soil sciences (agrogeology). For the last-mentioned
discipline, a separate organization was provisionally established in 1919 and
definitively in 1942. Till 1964 the Hungarian Geological Institute was respons-
ible for the cultivation of hydrology, in general, and for providing expert
opinions on matters of artesian drilling, in particular. Since the afore-mentioned
date the National Hydrological Office has taken over a part of the duties
connected with the observation of subsurface waters, inclusive of the control
of water-economy measures.

I11. The activities of the Hungarian Geological Institute cover the entire
state territory. Regular geological surveying and mapping of the country’s
area are carried out by the Institute alone. The geological services of individual
industrial enterprises may undertake mapping for local projects only.

1V. The Institute has its own library, museum, map depository, archives,
laboratories (chemical, geochemical, sediment-petrographical, X-ray analy-
tical) and an ample paleontological section. It has no facilities for large-scale
exploration or drilling. It has had such operations performed by other enter-
prises. During the past one hundred years the Institute’s leading officials
tried several times to obtain technical exploratory and drilling facilities of
its own, but these attempts did not prove efficient enough.

V. The Institute is financed from the state budget, but it also undertakes
work on contract paid by its Clients. These services are to extend the Insti-
tute’s scope and help it contribute to the solution of current problems and to
the execution of various practical projects.

2
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VI. The Institute has its headquarters in Budapest. In addition, it has
representations (agencies) at four different localities in the country; these
are under the direct management of the Budapest centre.

VII. At present the Institute’s staff includes 135 university-graduated
members and 311 other employees. Its inner structure is divided into 3 depart-
ments: 1. Geological Mapping, 2. Laboratories, and 3. Documentation. The Geo-
logical Mapping Department consists of five mapping teams, each of which
is devoted to a geological unit of the country’s territory.

VIII. The Institute publishes regular serial journals and maps, and special
monographs, treatises and simple maps. They are printed by the Publishing
House of Technical Literature, but small edition maps and brochures and
other papers for domestic use are printed in the Institute’s own Printing
Shop.

IX. The Institute’s international relations are satisfactory. The Library
has exchange relations with 740 organizations (institutions) in 80 countries.
In 1909 it was the Institute that organized the First International Agrogeo-
logical Congress. And it housed (accomodated) a number of geological confer-
ences, commission meetings, and symposia ever since. The members of the
statf regularly attend the relevant international meetings and took part in
the activities of the international geological organizations.

Our efforts for international collaboration are manifested by the fact
that in connection with our Centenary we have organized a couple of special
international conferences.

Before calling upon the next speaker, may | anticipate vour valuable
efforts to back our initiative which the UNESCO has found worth of support,
for which 1 take the opportunity to extend my best thanks to the leading
officials of that organization.
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PEYb, IPOU3SHECEHHAS INMPU OTKPBITUU AHSA
FEOJMOTUYECKUX MHCTUTYTOB

N. ®onén

Pa3peiinte MHe 0T UMeHU BeHrepckoro reosioruyeckoro MHCTUTYTa, oTMeyda-
IOLLIETO CTOJIETHE CO JIHSi OCHOBAHUS, rOPSiMO MPUBETCTBOBATH MpejcTaBUTENEl Teo-
JIOTHYECKUX HHCTUTYTOB 48 cTpaH. [1pHBeTCTBYIO BCEX re0JIOTOB, YYEHbIX U CHellHaIn-
CTOB aKaJleMHH HayK, YHUBEPCUTETOB, re0JIOrMYECKUX OpPraHU3aLHi U NpeaAnpUsATHIA.

MbI paabl, 4TO Hallle MPeATOKEHHE OPraHUu30BaTh MEXAYHAPO/AHOE COBELIAHUE
reoJIOrMYeCKMX MHCTUTYTOB M OpraHM3alMil MoJiyuusao OTKJIMK. TeM caMbiM Mbl
KeJlaeM 3amoJIHUTh Npodesi B psily MEXAyHapoaHbIX MeponpusiTHii. ['eonoruyeckue
KOHIpecchbl, KOH(EpPeHUMH, CUMIMO3UYMbI CUCTEMATUYECKU TMOABOAAT UTOTH Pe3yJb-
TaTaM. JOCTMTHYTbIM B O0JIACTH TeOJIOrMYECKUX HAyK, CTaBAT MX Ha oOcCyxkiaeHue.
pa3/IMuHbIe TEOJIOTHYECKHEe KOMUTEThI 00ecneyuBatOT HeMpepbIBHOE COTPYAHUYECTBO
BO BCEX OCHOBHBIX OTpacjsix reojoruu. OpraHu3allMOHHbIE e BOMPOCHI CaMMX
reoJioropa3Be/louHbiX padoT. BHYTPEHHSIE OpraHM3alMs M BHELIHWE OTHOILUEHHS
YUPEXICHUH, 3aHUMAIOIIMUXCSA TeOJIOrHei, LeHTPaaTu30BaHHbI WM JIEIEHTPaIn30-
BaHHbI MOPSAOK HAMpaBJIEHUS MCCIAECAOBAHUHI. YyNpaBJIEHUS MMM M KOHTPOJIS 3a
HUMH, U3BICKAHWE CPECTB, CMOCOO MX MCMOJIb30BAaHMUs, KejaaTeabHas coOCTBEHHas
BOOPYXEHHOCTb MHCTHUTYTOB, CpeJCTBAa pa3BeJOYHOM, IKCIITyaTAllHOHHOW pPadoThl
1 onpoOoBaHus, obecrneynBaeMbie 3a CHET COTPY/AHHYECTBA, NpoOIeMbl BbIOOpA Tiep-
COHAJIa ¥ UX CrelnMaau3alnu, onyoJIMKOBaHWE NOCTHUTHYTBIX PE3ybTaTOB, OTEYECT-
BEHHbIC M 3arpaHWYHbIe CBA3H M OTHOLUEHHWE K MEXIAYHApOJHbIM OpraHU3allHsIM
— BCE ITH LEJICYCTPEeMIIEHHbIE BOMPOCHI BO BCEOOBEMITIOLIEM MOPSA/IKE TIOKA HE 1MOJ1-
BEPrajIuCh MEXIAYHAPOAHOMY OOCYNKIACHUIO.

Haspesio Bpemsi cuuTaTh aKkTyalbHOH HEOOXOAMMOCTb PACCMOTPEHMUS ITHUX
npodsieM Ha MEXIyHapOIHOM YPOBHE.

AKTyaJlbHOCTh BbITeKaeT U3 ABYX UCTOYHUKOB. C OIHON CTOPOHBI, Ie0JIOIH-
YECKHME OpraHu3alliu BO3POCITH, KPYr UX JEATEAbHOCTH PACLUMPHUIICH, YHCIEHHOCTD
MepcoHasia U BOOPYXKEeHHE BbIPOCIH BO MHOI'O pa3 MO CPaBHEHHUIO C COCTOSAHHUEM He-
CKOJIbKMX JIeCATUJIETHH TOMY Ha3ad. 3aJa4yu IKOHOMHUHYECKOrO XapaKTepa YMHOXH-
auch U ctanu 6ostee TpeGoBaTeibHbIMH. CoBpeMeHHasi IKOHOMHKA He MOXKeT 000ii-
THCh 0e3 Hay4HO#l MOAroTOBKM W NMpoBepku. HayuyHast 000CHOBAHHOCTb M aKTyallb-
HOCTh CTaJIM pellaloliuM MaTepualibHbiM (PakTOpPOM, BbIpa)XarolUUMCS B JIeHbrax.
BTopas mpuuuna. Mo KoTOpoi Halu 0OCYXIEHUS SBISIFOTCS aKTyalbHBIMH — 93TO
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BBICTYILUIEHHE Ha NepBBId IUIaH OpraHu3allMOHHONW MpoOieMbl. DKOHOMHYECKHE, 00-
LLIECTBEHHbIE U Hay4YHblE OPTaHU3AIMH CTAHOBATCA BCe 00Jiee CIOXKHBIMH MEXaHH3-
MaMH, XOpollasi WK Mioxast paboTa KOTOpPbIX 3aBUCHT HE TOJILKO OT UMEIOILUXCS
B MX pacropsiKEHHH MaTepHaJbHbIX H YMCTBEHHBIX CHJI, HO H OT BBIODAHHBIX METO-
JI0B pabOThl M OT MPHHUHUITHAIBHOW CTPYKTYpPbI YNPaBJIEHHSI H KOHTPOJIS.

Ecnu B cTapble BpeMeHa KTO-TO MOJIy4aJl pyKOBOJSILYIO JOJDKHOCTh B HAYYHOM
HHCTUTYTE HJIM eMy Oblila Mopy4yeHa OpraHu3alisi HOBOIO YYpexJEHHUs, EMY XBaTajo
npoiTH 6oJiee K MeHee IUTUTEJIbHYI0 KOMaHAMPOBKY 3a I'paHULIEH, 4TOObI mpuobpe-
CTH JIMYHBIH OMBIT U O3HAKOMHUTBLCS C MEXIYHAPOAHBIM YPOBHEM B 00J1aCTH JaHHOM
OTpacju HayKd U B 00J1aCTH OpraHU3aluy.

B HacTosillee Bpems, XOTSI BCE €LUE CYLUIECTBYET HEOOXOIMMOCTb MOA00HOTO
poJa OpHEHTHPOBKH, IUIS TMOJIYYEHHS MOJHOro ob63opa TpeOyroTcs He Mecsubl, a
roasl. I Mexay TeM, B CBS3H C yCKOPEHHBIM pa3BUTHEM MPHOOPETEHHBIH OMBIT MOXET
JIETKO OKa3aTbes ycrapeBuinM. Crie10BaTesIbHO, HEOOXOAMMO CO3aTh YCJIOBUS IJIs
CHCTEMAaTHYECKOTO M LIKPOKOIo MPOBEIEHUST BCTpeY, B MHTepecax Hay4HOro o63opa
1 00CYXIeHHsI OpraHM3allMOHHBIX MPoOIEM.

MBI afeku OT NMPeanoJIOKEHHUSI, YTO NepBasi NOoJ00Has BCTpeya, IIPOYHTAEMbIe
3[€Ch JOKJIAAbI M NMyOJHKAMH NPEACTABICHHBIX paboT cpa3y ke CMOTYT MPHHECTH
ocoOblif U ObIcTpbIii ycmex. Ham XoTesnoch Obl 3aBsi3aTh NPOCTO OOMEH ONBITOM,
M ycrexa Mbl 0XKHIaeM CKOpee OT ero MpoJOJDKEeHHUs!, YeM oT HHUUHaTHBbl. Haneem-
Cs, YTO C/ejaB TNEpBbIA LIAr, Te0JOTHYECKHEe WHCTUTYTbl HAaWAYT BO3MOXHOCTb M
B OyayuieM s 0OCyKIEHHST OCHOBHBIX BOIIPOCOB, M, MOXET ObITh, Mo3aHEe OyaeT
co3/13aHa MexayHapoaHast TpubyHa Bo3MoxHo mox aruaoii KOHECKO unu Corosa
re0JIOTHYECKMX HaykK, KoTopasi OyJeT cYuTaTh CBOEH 3aaayei crmocoOCcTBOBAThH MO-
JOOHBIM MEpPONpPUATHSIM M K KOTOpOH MOryT oOpalaTbcsi 3a OpraHW3allMOHHOMN
OPHEHTHPOBKOW CIELHATUCThl OTAEIbHBIX CTPaH, >XEJAIOLIUX OPHEHTHPOBATHCS,
OpraHu30BaTh WJIH BO30OHOBHTH CBOM I€OJIOTHYECKHE CITYKOBI.

He nerko nemaTh COMOCTaBJICHHE I'€OJIOTMYECKHX HWHCTHTYTOB M HCCJIEI0Ba-
TEJIbCKUX OpraHu3aluif, paboTaloLMX B pa3IHYHbIX CTpaHaX. DTH OpraHU3aluu Obl-
JIK CO3/AaHbI B BeCbMa pa3jIM4Hble MEPHObI, B PA3JIMYHBIX YCIOBHSAX U C OTJIHYAIO-
LIMMHCS MEX1y co00ii 1eJeBbIMH ycTaHOBKaMHU. VIMEIOTCS CTpaHbl, B KOTOPBIX Ie0-
JIOTHYECKUMM padoTaMH yNpaBisieT €IMHCTBEHHas LEHTpajibHas OpraHu3alus; B
JIPYTHX Xe CTpaHaX UCCJIeJ0BAHUS IIPOBOASATCS ACLEHTPAIM30BAHHO 110 TEPPUTOPUIM
uian orpacisMm. CyliecTBYIOT Ie0oJOTHYecKHe HHCTUTYThI, B paMKaX KOTOPBIX Mpo-
BOJSTCS U pa3BeOYHbIe pabOThI IPAKTHYECKOTO XapaKTepa, HO CYLLECTBYIOT H TaKHe,
KOTOPBIMH IPOBOIATCS TOJBKO HayYHO-HCCIIEIOBATEIbCKHE W METOAMYeCKHe pabo-
Tol. OHU W3 TeOJIOTMYECKMX OpraHU3allMii UMEIOT CBOM COOCTBEHHBbIE JKCIUTyaTa-
LIHOHHbIE OT/eJIeHHUs, OypoBoe 000py10oBaHUe U JIAaOOPAaTOPUH; CAMH NEe4YaTalOT U U3~
JIalOT CBOM MyOJMKaluuH, Apyrue xe paboTaroT ¢ moapsauyukamMu. MMmeroTes opratu-
3allMH, OXBAThIBAIOLIHE KPOME CTPOTO B3SITOW TEMATHUKH IEOJOTHMH TAKXKe U Apyrue
oTpaciau Hayku (reorpaduio, rHAPOJIOrHIO, OKeaHOrpaduio, aBCTPOHOMHUIO, Teoe-
3U10, TeOU3UKY); IpyrHe e OrpaHHYHBatOTCS OoJiee y3KOi 00J1acThIO aXe B paM-
KaxX TeOJIOTHH.

W ecnu moAXOAMTH K BOMPOCY C HCTOPHUYECKOH TOYKM 3pEHHUsl, TO MOXHO CKa-
3aTh, YTO MMEIOTCS MHCTHUTYThI — a B )XM3HU CAMUX UHCTUTYTOB NMEPUOABI — Ie
U KOr/a OT[eJIbHbIE BBIIAOLLUECsS JUYHOCTH HAJOXHUJIIH OTHEYaTOK Ha KyJbTUBHPO-
BaHHE T€OJIOTMYECKOW HAyYKH M OIpEIe/TMJIM HAlpaBJIEHWEe Pa3BUTUS; B JIPYTHX Ke
MeCTax WIH B JIpyrue MepHo/ibl pa3BUTHE ObIJIO ONpPE/Ie/IeHO B OCHOBHOM BHELUHUMH
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YCIIOBHUSIMH, 3KOHOMHYECKUMH MMOTPEOHOCTAMHU HIIU JOCTHXEHUSIMH, H300peTEHUIMH
B JApYTHX 00acTSX HayKH.

Kak GbI TpyaHo HU ObUIO NeJIaThb COMOCTaBJIEHHE, BCE XXe MMeeTcst OoJIblioe
KOJIMYECTBO OOLIHX MpOOJIeM, U, TOMUMO €CTECTBEHHBIX, HEYCTPAHUMBbIX Pa3JINUHii,
BBITEKAIOIINX U3 CEUU(HUYECKUX YCIOBHUH, 110 BCeH BEPOSTHOCTHU CYILECTBYET obliee
ONTHMAJIbHOE, HJIM MO KpaHeH Mepe — jKeJlaTeJIbHOe HalpaBJIEHHe pa3BHTHSL.

Hawu Op2aHU3AYUOHHbBIE Y CA0BUA c800AmMcA K c/tedyiou{eMy:

1. VcnosHeHWe rocyaapCcTBEHHBIX (DYHKIMH TreoJIOTHYeCKHX pa®oT BXOIMT B
3agayy LleHTpaJbHOro reoJIOrHYeckoro ympaBiieHHs. DTO yupexaeHue paboraer
nox Ham3opoMm CoBeta MHHHCTPOB, MOJA JIMYHBIM HAJ30POM MHHHCTpA TSXKEJIO
MpOMBIIIEHHOCTH. HemocpencTBeHHO 3TOMY YNpaBieHUIO MOTYUHSIOTCA Benrep-
CKMH TeoJIOTHYecKuit MHCTHTYT W [eodusnyeckuit MHCTHUTYT uMm. JI. D TBe 1w a.
[eonoruyeckue CiyxObl OTHEJBHBIX MPOM3BOACTBEHHBIX OpraHU3alMidi H OypoBbie
pa3BeIOYHBIE MPEANPHUATHS HMEIOT JIUILb KOOPIHHALIMOHHYIO CBsi3b ¢ LIeHTpasibHbIM
reoJIOrHYeCKUM YNPaBJIEHUEM, T. €. OHU (PUTYPUPYIOT B KaYeCTBE MCIIOJIHHUTENIEN pas3-
BeIOYHBIX PaboT, BHIMOJIHAEMBIX 3a CYeT rocyaapcreHHoro 6romxera. [Ipu eosto-
I'HYECKOM YINpaBiIeHUH paboTaeT ['eoslornyeckuii coBeT, YieHaMH KOTOPOTO SBJIsi-
I0TCA PYKOBOJMTENIM HCCIENOBATENLCKMX MHCTHTYTOB, Npodeccopa MO TeOJOTHH
YHUBEPCHTETOB M NpPEACTABUTENIH TeOJOTHYECKHMX OpraHu3alMil MPOU3BOACTBEHHBIX
yupexxaeHuid. TakuM 1myTeM BKJIIOYAFOTCS B YIpaBIeHHE re0JIOTHYeCKHMH paboTaMu
AxaneMusi HayK U YHUBEPCUTEThI. B GosblIel YacTH HCTEKIIEro CTOJIeTHS MoA00Has
LIEHTpaJIbHAsL YIPABJISIOLIAs OpraHUu3alus He CyliecTBoBasa; ['e0nornyecknii HHCTH-
TYT CaM HCIOJTHSJ BeJIOMCTBEHHbIC (YHKIMH OOLIErocyIapCcTBEHHOTO XapakTepa,
CBsI3aHHBIE C Fe0JIOTMYECKUMH paboTaMH.

2. JIo KoHLa mepBOi MUPOBOI BOWHBI padoTa BeHrepckoro reoJoru4eckoro
MHCTHUTYTA OXBAaThIBajIa BCIO 00JIACTh I€OJIOTHH, BKJIIOYasi H pabOTHI MPAaKTHYECKOTO
XapakTepa, a Takxe mouBoBeneHue (arporeosioruto). ITocnenusisi Obliia BbIAEIeHa
B CAMOCTOSITEJIbHYIO opraHu3auuto B 1919 r. Bo BpeMeHHOM, a B 1948 r. — B OKOH-
yaTesbHOM nopsake. [lo 1964 r. Bcs TemMaTuka THAPOreOJIOTHH, C IPOBEJCHHEM
9KCOEPTU3bl B €€ paMKax IO IKCMJIyaTallMH MOA3EMHBIX BOJ, BXOAMJIA B KpYyr Jes-
TeabHOCTH ['eosornyeckoro uHCTHYTa. HaunHas ¢ 3T0ro BpemMeHH, BbITIOJHEHHE Ya-
CTH paboT 1mo HabGIIOACHHIO 3a TIyOMHHBIMH BOAaMH Mopy4eHo I'ocyaapcTBeHHOMY
TMAPOreoOrHYecKoMy yInpaBJIeHHIO, KOTOPOe, MOCPEACTBOM COOCTBEHHBIX OPraHOB,
OCYLIECTBJIAET M BEJIOMCTBEHHBIH HaA30p HaJ XO35SHCTBOM MOA3EMHBIX BOJI.

3. [desaTeapHOCTh BeHrepckoro reosJOrmyeckoro HHCTHTYTa pacHpoCTpaHseTCs
Ha TEPPUTOPHIO Beeii cTpanbl. CucTeMaTnyeckast paboTa 1Mo perHoHalIbHOMY Te0JIo-
IHYECKOMY KapTHPOBAHMIO BBINOJHSAETCA TOJIBKO HWHCTUTYTOM. [ eosormyeckue
CTyKObl OTHEIbHBIX MPOH3BOJCTBEHHBIX OpPraHU3alWi MPOBOAAT KapTHPOBAHHUE
JIMIIB JIOKAJIBHOTO XapakTepa.

4. IHCTHTYT UMeeT coOCTBEHHbIE OMOIMOTEKY, My3eil, KapTOXpaHHIHLIE, Teo-
(oHa, cobcTBeHHBIE JTa00paTOPUH (XMMHYECKYIO, TEOXHMHYECKYI0, 0CaA0YHO-TIETPO-
rpaduyecKyto, PeHTTEHOJOTHYECKYI0), a TaKXkKe KPYIHBIN IaJeOHTOJOTHYECKUM OT-
nes. JInst mpoBeNeHUsl 3HAaYHTEIbHBIX ITOUCKOBO-pa3BeJOYHBIX, OYpOBBIX paboT WH-
CTHTYT B HAacToslllee BpeMs He OCHalleH. DTa paboTa nepefaeTcs APYruM MpeAnpHsi-
THAM. 3a uctekuee ctoyeTve MHCTUTYT He pa3 MbITaJICs CO3AaTh COOCTBEHHYIO TeX-
HHUYeCKyIo 6a3y, HO 3TH MOMNBITKH HE NMPUBEIH K COOTBETCTBYIOLIHUM yCIIEXaM.
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5. Conepxxanue MHCTUTYTa MET 3a CYeT roCy/1apCTBEHHOro OKO/KeTa, HO IS
paciiMpeHus Kpyra cBoei AesiTeIbHOCTH M 4TOObl y4YaCTBOBAaTh B PELICHHM pa3Jjiny-
HBIX COBPEMEHHBIX W NMPAKTUYECKHX 3a/1a4, HHCTUTYT BBIMOJHSAET padoThl MO /10ro-
BOpaMm.

6. Mectonaxoxaenuem MuctutyTa siBisiercss ByaanemT, Ho B yeTbIpex mecTax
CTpaHbl OH UMeeT (HIHabl, paboTONH KOTOPBIX HEMOCPE/JCTBEHHO yMpaBJsieT Oyna-
MEIITCKUI LEHTP.

7. B Hacrosiee Bpems B wtat MHcTuTyTa BXOAAT 135 AUMIOMHUPOBAHHBIX CO-
TpyaHukoB U 311 coTpyanukoB 6e3 aunjoma. C TOYKM 3peHUs BHYTPEHHEH opraHu-
32K MHCTUTYT pa3aeisieTcss Ha TPU TJaBHbIX oTaena: 1. eeorocuueckoeo kapmupo-
sanus; 2. aadopamopmslit; 3. dokymenmayuonnsiil. I'JIaBHbIA OTIET MO Fe0JIOrMYecKo-
MY KapTHPOBAHMIO COCTOMT M3 S OT/EJIOB B COOTBETCTBHU C 5 OCHOBHBIMM I'€OJIOTH-
YECKMMHU PETMOHAMHU CTpaHbI.

8. MHCTUTYT M37aeT CHCTeMATHYECKH ITOSBISIOLIMECS CEpUM M3/IaHUH, CepHH
KapT, OTAeabHble MOHOTrpaduu, paboTel u kapTel. Ero nybsukauuu wigarorcs Ms-
JATeJIbCTBOM TEXHMYECKOM JIMTEPATYpPhI, HO UIA W3/1aHUS BHYTPEHHUX padoT, KapT
M OpoUIOp, MOSBJISIOUIMXCS B HEOOJbLIOM THpaXe, HHCTUTYT UMeeT COOCTBEHHYIO
THorpaduto.

9. B oTHOUIEHNH MEXIAYHAPOIHBIX CBA3CH MOJOKEHHE MOXKET CYUTATHCS, YIAOB-
JieTBOpUTeIbHBIM. Halta 6ubnnoreka uMeeT OTHOLUGHUS 1O OOMEHY JIUTepaTypoii
¢ 740 oprauusauusmu 80 ctpan. B 1909 r. uuctutyTOM ObLI Opranu3oBaH [Mepsblii
Arporeosiornyeckuit konrpecc. C Tex nop B ero pamkax OblJ1 IPOBEEH s/l re0JIOTH-
YeCKMX KOH(epeHUHH, 3aceaaHuil, KOMHUCCUH, cumMno3uymoB. Hauuu coTpynHuku
CUCTEMATUYECKH Y4acCTBYIOT B paboTe MEXIyHapOAHbIX MEPONPUATHI M MEX/1yHa-
POIHbBIX TEOJIOrMYECKUX OpraHu3aLmii.

Haue cTpemsieHne K COTpPYAHMYECTBY M YCTAHOBJICHMIO CBsi3ei BbIpaxkaercs
U B TOM, YTO IO CJIy4alO CTOJIETHS CO [IHSI OCHOBAHMS MHCTUTYTA OpPraHU30BaH psi
MEX/IYHapO/HbIX COBELLIAHHH.

[TepenaBasi Tenepb CJIOBO HALUMM YBaXKa€MbIM TOCTSIM, 51 XOTeJ Obl BbIPA3HTh
CBOIO HAIEXy, YTO Halla uHuuuatusa, kotopyto FKOHECKO Hauuio HyXHbIM Moj-
JepXKaTh, 3a 4TO pyKoBoAcTBY OpraHu3aluu MNPHHOLLY MCKpPeHHIOK Osaromap-
HOCTB, JUISl BceX HAcC Oy/eT MoJIe3HOi.
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LA CARTOGRAPHIE GEOLOGIQUE EN FRANCE AU BUREAU
DE RECHERCHES GEOLOGIQUES ET MINIERES. EVOLUTION
ET PERSPECTIVES

|NI|'
J. BopELLE

France

L’ Institut Géologique de Hongrie féte en septembre 1969 le centenaire
de sa création. 11 fut donc créé, a quelques mois prés, a la méme époque que
le Service de la Carte Géologique de la France, que I’'Empereur Narorgox 111
institua par décret du 10 octobre 1868. Kt si le Service de la Carte GGéologique
de la France est actuellement fusionné avec le Bureau de Recherches Géolo-
giques et Minieres, les développements des 2 services n'en furent pas moins
comparables, du moins en ce qui concerne une activité particulierement impor-
tante pour le développement d’un pays, la cartographie géologique. (Pest
 cette activité qu'est consacrée la présente note et nous tenterons tout d’abord
de faire le point des résultats acquis, puis de tracer les quelques perspectives
d’évolution qu’il est possible d’entrevoir actuellement.

I. LA CARTOGRAPHIE GEOLOGIQUE EN FRANCE. — LE BILAN

Depuis le déeret qui déeida le fusionnement au 1°7 janvier 1968, du
Service de la Carte Géologique et du Bureau de Recherches Géologique et
Miniéeres, c¢’est ce dernier organisme, établissement public a caractere indus-
triel et commercial, qui est chargé en France du lever et de I'édition des cartes
géologiques réguliéres.

Le tableau d’assemblage des publications, mis a la disposition de 'acqué-
reur éventuel d’une carte géologique, lui montre qu'il existe 4 tvpes de cartes:

La carte a Uéchelle du millionieme. Carte de syntheése d’ot se dégagent
les grands traits de la structure géologique du pavs: elle est particulierement
utile pour l'enseignement de la géologie. La 5'we édition de cette carte fut
réalisée a l'occasion du centenaire du Service de la Carte Géologique de la
France, en 1968.

La carte géologique a Uéchelle duw 320 000 e, Constitue encore un docu-
ment de synthése intéressant, tres utile pour la découverte rapide de la géologie
d'une région a I'occasion, par exemple, d’excursions ou de congres. La couver-
ture de la France représente 21 coupures. Toutes ont été éditées au moins
L fois. Plusicurs d’entre elles étant épuisées, un effort de réédition a été entre-
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pris il y a quelques années, et, actuellement, 11 feuilles sont disponibles, les
autres devant ’étre dans un délai rapproché.

La carte géologique an 80 000°™¢. Elle a constitué pendant trés longtemps
la carte la plus moderne dont disposait la France et nous aurons 1’occasion
de revenir sur ce point dans un rapide survol de ’histoire du Service de la
Carte Géologique.

La quasi-totalité des 263 coupures qui constituent la couverture du terri-
toire sont actuellement disponibles, et depuis plusieurs années de trés son
nombreuses feuilles ont été rénovées a l'aide de levers noveaux. Malgré fond
topographique en hachures qui reste un grave inconvénient, cette carte géo-
logique est un instrument de travail utile et elle le restera encore pendant
plusieurs années, avant que ne soit assuré son replacement par la carte au
50 000éme,

La carte a Uéchelle du 50 000°™¢ est celle & laquelle le B.R.G.M. accorde
maintenant la priorité. Etablie sur un trés bon fond topographique, en courbes
de niveau, elle est naturellement plus précise que la carte au 80 000%me, Sa
réalisation n’en est cependant qu’a ses débuts, et le travail consistant a lever
et a éditer plus de 1200 coupures n’est cartes pas une petite entreprise.

Apres cet exposé des différents types de cartes existant actuellement,
il convient de faire un retour en arriére pour voir comment, au cours des
années, leur réalisation fut décidée puis menée a bien.

Rappel historique

C’est en fait il y a plus de 2 siécles que fut entreprise en France la 1%
carte géologique; carte géologique n’est d’ailleurs pas le terme exact puisque
I’Atlas Minéralogique de GUETTARD et MONET était essentiellement destiné
a recenser les richesses du sous sol national en matiére de minerais, de maté-
riaux de construction, de substances utiles & I'agriculture.

De nombreux et trés illustres hommes de science participérent a son
élaboration et parmi eux LAVOISIER, célébre & bien d’autres titres.

Les travaux ont été financés par les deniers publics puisqu’'une lettre
de BERTIN, Ministre de Louis XV, avait décidé la prise en charge par le Trésor
des frais d’établissements et de gravure. Ce fut un travail étonnant pour
I’époque — sans doute un des premiers entrepris au monde en cette matiére —
mais I’Atlas Minéralogique ne fut malheureusement pas achevé et seul le Nord
de la France fut publié & une échelle voisine de 1/170 000.

Si intéressante qu’elle fut, cette entreprise manquait cependant des bases
théoriques nécessaires a la réalisation d’une véritable carte géologique au sens
ol nous U'entendons actuellement, bases qui furent acquises vers la fin du
18tme gjgcle en Angleterre. En France, la période troublée des guerres de la
Révolution et du 1° Empire ne fut guere favorable a 'avancement de la carto-
graphie géologique, et ce n’est qu'en 1825 que s’imposa I'idée dune carto-
graphie systématique du territoire.

Le travail en fut confié & 2 jeunes ingénieurs des mines, DUFRENOY et
CLIE DE BEAUMONT, qui achevérent en un temps record, compte tenu de la
faiblesse des moyens mis a leur disposition, une carte géologique de la France
en 6 coupures a I’échelle du 1—500 000*™e. On reste d’ailleurs confondu devant
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la somme de travail effectuée en un aussi court laps de temps. Et pour bien
des régions, en particulier pour les bassins sédimentaires, la carte de DUFRENOY
et ELIE DE BEAUMONT reste un document tout a fait acceptable malgré son
ancienneté.

Parallelement a cet effort centralisé, certains départements firent établir
des cartes géologiques départementales, qui elles aussi furent souvent d’une
si grande qualité qu’elles restent encore utiles.

Le territoire francais ne fut cependant pas totalement couvert par cclles-ci.

Apres le succes rapporté par la carte de DUFRENOY et KLTE DE BEAUMONT,
et & mesure que s’établissait un fond topographique au 1—80 000¥™¢, excellent
pour I’époque, on songea & réaliser une couverture géologique de la France
a cette échelle.

ELiE DE BEAUMONT fut le promoteur actif de cette idée et il fit présenter
pour les Expositions Universelles de 1855 et 1867 de vastes assemblages de
cartes géologiques au 80 000¢me, coloriés & la main.

A la vue de ce travail, les pouvoirs publics de 1'époque décidérent de
créer le 1° octobre 1868 le Service de la Carte Géologique, chargé en parti-
culier de lever et de 1’édition de la carte géologique au 80 000°me,

Dans l'esprit des créateurs du service, cette oeuvre ne devait guére néces-
siter plus d’une dizaine d’années. En fait la derniére des cartes au 80 000me
a recevoir une premiere édition fut réalisée en 1963. Il faut dire cependant que
de nombreuses autres coupures avaient entre temps re¢gu 2 ou 3 rééditions
successives et que, parallelement, la couverture au 320 000*™e avait beaucoup
avancé, tandis que la carte au millioniéme recevait 4 éditions successives.

Quant a ’échelle du 50 000%me, Ja décision fut prise il y a une trentaine
d’années d’en réaliser quelques coupures a titre d’essai, et les feuilles de
LANSLEBOURG et FERRETTE par exemple virent le jour dans les années 1930
a 1935. Mais ce n’est qu’a partir de 1961 le Service de la Carte Géologique
puis le B.R.G.M. regurent les moyens en crédits et en personnel nécessaires
pour assurer un véritable démarrage de cette échelle.

Pourquoi I’échelle du 50 000&me?

Il est certain qu’au moment ol furent décidés le lever et I'édition d’une
couverture géologique compléte de la France az 1 —50 000°™¢, soit plus de 1200
coupures, les responsables ont longuement examiné les raisons qui pouvaient
motiver le choix de cette échelle plutot que d’une autre. Car il fallait savoir
pour cette oeuvre de longue haleine, qui mobiliserait 'équivalent d’une soix-
antaine de géologues, a temps plein, pendant plus de 20 ans, et des sommes
d’argent considérables, si 1'échelle choisie était bien adaptée aux besoins
du pays.

Le choix devait d’abord étre guidé par la nature des fonds topographiques
existants. Or 'Institut Géographique National frangais édite actuellement,
a partir de photos aériennes, une couverture au 25 000*me, une autre au
50 000¢me et enfin une couverture au 100 000*me (avec d’ailleurs différentes
autres cartes, dont certaines a plus grande ou plus petite échelle, mais qui
ne concernent pas notre propos).

[’édition d’une couverture géologique au 100 000°me, aurait certes pi
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étre réalisée tres rapidement. Mais il est certain que 'amélioration par rapport
au 80 000" existant n'aurait découlée que de la meilleure qualité du fond
topographique, sans que la précision soir beaucoup supérieure.

Certains pays éditent une couverture compléte de leur territoire au
25 000°me (échelle topographique normalisée pour la plupart des pays d’Europe
Occidentale). Mais ce qui est possible pour la Suisse, aurait constitué pour
la France, étant donné sa superficie, une oeuvre gigantesque. Une telle échelle
aurait sans doute appor té beaucoup de précisions dans les pays montagneux,
mais aurait risqué d’étre bien monotone dans la plupart des grands bassins
sédimentaires. (est done la solution de I'échelle du 50 000™me qui fut retenue,
au moins pour I'édition, puisque les levers correspondants sont faits s 25 000®me
Echelle de syntheése et de détails a la fois, elle maintient, avec les 1200 ¢ ()ll])lll‘(‘\
'va.svntdnt la couverture totale du territoire, I'effort de levers et d’éditions
dans des limites acceptables pour le pavs

Il faut d’ailleurs insister sur le fait que si cette décision de principe a été
prise, des aménagements n'en sont pas moins possibles et méme souhaitables.
(Pest ainsi tout d’abord que différentes régions, a la géologie particuliérement
monotone — les Landes. la Bresse, la Crau, la Champagne — ne justifieront
pas I'établissement du 50 0008m¢. Pour elles, une carte au 100 000me suffira,
tandis que d’autres documents (coupes de sondages, isobathes des certains
niveaux u\pewa) compléeteront I'information. A I'inverse, de régions trés com-
pliquées ou qui présentent un intérét géologique particulier, pourront étre
levées et éditées au 25 000°me: ceci a d'ailleurs été réalisé en marge de plusieurs
cartes au 50 000°me des Alpes, avee des agrandissements des zones les plus
complexes.

L’établissement de la carte au 1/50 000
Les géologues:

n examinant Dorigine des levers géologiques au cours des années, on
constate qu'il v eut plusieurs périodes.

La premiere fut celle des géologues amateurs: souvent membres des pro-
fessions libérales, ils consacraient une partie de leurs loisirs aux levers géo-
logiques.

Vint ensuite 'époque ot les grands corps de I'Etat intéressés au sol et
au sous sol consacrerent une part importante de leur activité a la cartographie
des régions dépendant de leur autorité.

On se souvient par exemple que M. M. DUrFrENOY et KLIE DE BEAUMONT,
auteurs de la carte synthétique au 500 000me étaient ingénicurs au corps
des Mines.

Les chercheurs universitaires apportérent ensuite une contribution qui fut
et reste extrémement importante. Il n'v a pas plus de 5 ou 6 années encore,
les levers des cartes éditées par le Service de la Carté Géologique étaient pour
leur quasi-totalité l'oeuvre des collaborateurs du service. Kt parmi ceux-ci
(au nombre d’environ 500) une grande majorité sont des membres de Pensei-
gnement supérieur.

est que le lever géologique, permettant a la fois d’acquérir une connais-
sance régionale, de mettre en oeuvre une grande quantité de techniques de
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la géologie et enfin d’approcher un bon nombre des problemes qui se posent
habituellement aux géologues, constitue une excellente « écoley .

Un systeme de contrat de collaboration avec un collaborateur responsable
pour chacune des coupures est actuellement en vigueur et apporte une contri-
bution tres efficace aux levers de la carte au 50 000°me, Ces levers bénéficient
d’ailleurs de la qualité et du caractére souvent original et novateur des études
enterprises a propos des théses de doctorat. En contrepartie il est évidemment
difficile d’établir des prévisions quantitatives préeises, quant a la remise des
levers. D’autre part, les collaborateurs pour la carte géologique ont tendance
a lever en priorité les cartes des régions qui intéressent le plus leur travail
et par conséquent en premier lieu des régions de montagne. Or, et nous aurons
'occasion de souligner ce point par la suite, les besoins en cartes géologiques
se font sentir de facon prioritaire dans les plaines et les zones en voie de déve-
loppement industriel rapide. Ceci, joint au fait que I'accroissement du rythme
de sorties du 50 000me qui fut décidé, néeessitait un volume de travaux
de levers supplémentaires, a amené le Service de la Carte Géologique d’abord,
puis le B.R.G.M., a recruter des géologues pour les affecter sinon a plein temps
du moins pour une grande partie de I'année aux levers de cartes géologiques:
ils représentent actuellement plus de 30 géologues. Les uns operent a partir
d’Orléans ol est installée la direction du Service Géologique National du
B.R.G.M. (au sein de laquelle le département carte géologique et géologie
générale est chargé des levers de cartes); les autres sont affectés dans les 11
centres géologiques régionaux du B.R.G.M.

n quelques années la proportion des cartes réalisées par les géologues
du Service de la Carte Géologique, puis du B.R.G.M., est passée a preés de
40 % en 1968 et environ 50 % en 1969. Cette modification résulte d’ailleurs
de Paugmentation du nombre de cartes éditées, les levers effectués par les
collaborateurs pour la carte géologique étant eux aussi en augmentation.
On peut estimer que cette répartition ira en se stabilisant autour de 60% pour
les géologues du B.R.G.M. contre 40 % pour les collaborateurs, dans les années
a venir,

Les méthodes de lever:

Les méthodes utilisées pour le lever de la carte géologique sont dans
leurs grandes lignes tout a fait classiques et il serait sans doute malaisé d’in-
nover notablement en la matiére. Aussi serons-nous assez brefs a ce sujet et
nous nous bornerons a signaler quelques points tres particuliers des méthodes
utilisées par les géologues du B.R.G.M. pour leur travail de cartographie
géologique.

Il faut tout d’abord souligner que ceux-ci ont a faire essentiellement dans
les régions de plaines o, malgré le caractére souvent un peu monotone de
la géologie, le lever présente un intérét économique tres grand et immédiat,
particulierement dans les zones en voie d’urbanisation ou d’industrialisation
rapide.

Les levers de base sont effectuéds, avons-nous dit, & I'échelle du 25 000#me,
L’examen des photos aériennes constitue une phase préliminaire importante
et absolument nécessaire, a la fois pour le repérage des affleurements possibles
et pour obtenir une premiére idée des grands traits structuraux de la région,
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utilisée pour des sondages trés peu profonds
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Le B.R.G.M. posséde un service de photogéologie qui peut apporter aux géo-
logues cartographes son appui dans les cas les plus complexes.

Les renseignements que 'on peut tirer des travaux de subsurface effectués
dans la région du lever sont ensuite utilisés au maximum. Une loi francaise,
le Code Minier, oblige en effet toutes les entreprises qul effectuent des excava-
tions pr ofondes de plus de 10 métres, a le signaler & I’Administration et & com-
muniquer tous les renseignements d’ordre géologique géophysique ou géo-
chimique, qui ont pl en étre tirés; et c’est le B.R.G.M. précisément qui est
chargé d’archiver ces renseignements. Dans ses services géologiques régionaux,
des dossiers (100 000 environ, actuellement) sont établis pour chaque ouvrage
déclaré, sondages pour recherche d’eau ou d’hydrocarbure, puits, fouilles pour
constructions, etec.... C’est 1a une source d’observations trés importante et
trés précieuse car ces excavations sont le plus souvent rebouchées rapidement
et, sans cette mesure, il v aurait perte définitive de nombreuses informations.
Un systéme est actuellement mis en pldco pour permettre de porter en mémoire
d’ordinateur ces wnsmgnemonts ce qui permettra par la suite une consulta-
tion rapide et aisée et 1’établissement de documents de synthése dans les
meilleures conditions.

Apreés la phase du lever de terrain proprement dite, les géologues du
B.R.G.M. disposent, pour les analyses dont ils ont besoin, de laboratoires
bien équipés. La micropaléontologie, la palynologie ainsi que les études granu-
lométriques et la confenction de lames minces sont effectuées directement
au département chargé de la carte géologique. Les autres moyens d’analyses
physico-chimiques sont regroupés au département laboratoires. Celui-ci pvut
mettre en oeuvre aussi bien des méthodes d’analyses chimiques classiques que
des méthodes d’analyses physiques plus complexes (Absorption atomique
quantométrie, diffraction de rayons X, analyses isotopiques par la méthode
potassium-argon. . .).

Les contours géologiques portés sur la carte par le géologue aprés que
celui-ci ait confronté ses données de terrain et les résultats de ses analyses,
sont essentiellement des limites de formation qui ne correspondent pas néces-
sairement avec des limites chronostratigraphiques. Celles-ci sont en effet
sujettes & des changements possibles d’interprétation, alors que la formation
est une entité, qui, du moins est-il permis de l'espérer, sera a I’avenir toujours
concue de la méme fagon. Un effort tout particulier est fait pour préciser la
lithologie des formations, de fagcon & apporter aux utilisateurs le maximum
d’informations directement utilisables.

Dans ce méme ordre d’idée, sont reportés systématiquement tous les
éléments qui permettent d’apporter a l'utilisateur des éléments d’information
a propos de l'exploitation possible des ressources minérales du sous-sol. Les
emplacements des carriéres sont relevés et figurent sur la carte avec la nature
de la roche exploitée. Les ouvrages effectués pour diverses recherches (puits,
sondages pour eau ou hydrocarbure ...) sont mentionnés avec référence a
leur numéro d’ordre dans la classification du B.R.G.M.; ce numéro permettra
de retrouver dans les fichiers les éléments recueillis au sujet de cet ouvrage,
au titre du Code Minier. Si une coupe de sondage profond est disponible, elle
sera portée en marge de la carte avec toutes les indications pétrographiques,
paléontologiques ou micropaléontologiques qui la concernent.
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Fig. 2. Tariere & moteur, montés sur camion, permettant de forer jusqu’a une profondcur
d’'une dizaine de métres
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Fig. 4. Le procédé du tracé sur couche employé pour le dessin des contours géologiques

Enfin, lorsque des études géophysiques, suffisamment précises, ont été
réalisées, elles sont utilisées sous la forme par exemple d'une figuration des
isobathes d’un horizon repére particulier. Ceci a été fait notamment dans les
régions ou des travaux de recherches d’hydrocabures ont été réalisées (Sud
Ouest de la France, Sud-Est de Bassin Parisien .. .).

Muniéde ces indications, la minute ou document original de 'auteur, est
dessinée et ’'on passe alors a la phase suivante, I’édition des cartes géologiques.

I’édition des cartes géologiques

L’édition des cartes géologiques de la couverture réguliere de la France
et tout particulierement des cartes au 1—50 0009m¢ est réalisée a la Division
des arts graphiques du B.R.G.M. Cette division, qui regroupe la plus grande
partie des moyens que le B.R.G.M. met en oeuvre pour le dessin et I'impression
des documents qu’il publie, édite également d’autres cartes, telles que les
cartes de substances utiles, les cartes hydrogéologiques, géotechniques, géo-
physiques et gitologiques; elle effectue également différents travaux photo-
graphiques.

I 'y a 5 ans environ, la quasi-totalité des cartes géologiques (réalisées
a cette époque par le Service de la Carte Géologique de la France) était confiée
pour I'ensemble des opérations graphiques a des entreprises extérieures qui
travaillaient a partir de la minute de 'auteur. L’expérience a montré qu’il
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était intéressant, sinon indispensable, que le Service de la Carte Géologique
de la France puis le B.R.G.M. puissent effectuer eux-mémes une partie au
moins de ces travaux graphiques. Les prix et la qualité des travaux sont ainsi
mieux suivis car les techniciens chargés des éditions de cartes, ayvant eux-
mémes mis en oeuvre les procédés de dessin et d’impression, controlent avec
une meilleure efficacité les entreprises extérieures. Leffort a commencé a porter
tout d’abord sur les opérations de dessin proprement dites, a exclusion de
I'impression. Et c’est ainsi que 1968, soit moins de 3 ans aprés la création
d’un atelier de cartographie, 25 coupures ont été menédes jusqu’au stade de
I'impression, ce qui représente environ 45 % des travaux de dessin consacrés
aux cartes géologiques. Cette proportion restera pratiquement la méme pour

Fig. 5. Machine a photocomposer les textes horscadre des cartes géologiques
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Fig. 6. La réalisation des masques de couleur par le procédé des couches pelliculables

1969. En 1968, d’autre part, une presse offset a été achetée et les premiéres
impressions ont porté sur des cartes simples, autres que les cartes géologiques
proprement dites. Ce n'est qu'en 1969 qu'un programme d’impressions a été
lancé, portant sur 11 coupures.

Dans les lignes qui vont suivre, nous évoquerons donc essentiellement
Pexpérience acquise par les propres cartographes du B.R.G.M., en matiére
de cartographie géologique, les procédés utilisés par les entreprises extérieures
travaillant sous contrat pouvant étre parfois différents.

La mise en forme de la minute d’autewr:

Un bureau de préparation commence par examiner la minute et vérifie
que sa présentation est conforme aux normes adoptées: symboles en accord
avee la légende générale de la carte, textes hors-cadre correctement rédigés,
raccords effectués avec les coupures voisines, ete. ... Une fiche est établie,
qui suivra la carte jusqu’a son achévement, en permettant en particulier de
suivre la durée (et dont le cott) des diverses opérations.
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Fig. 9. Une vue de la ligne d’extraction de I'argon radiogénique dans les roches pour
leur étude géochronologique
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Le dessin des contours géologiques:

Ils proviennent de la minute du géologue. Celle-ci était jusqu’'a ces der-
niéres années rédigée sur un fond topographique monocolore sur papier. Le
papier se déformant parfois de fagon trés importante en fonction des varia-
tions de température et surtout d’hygrométrie, il fallait reporter ces contours
sur un support plastique stable en dimension (nommé cronaflex), sur lequel
était également figurée la topographie. Le trait était réalisé le plus rapide-
ment possible dans le seul but qu'il fat correstement disposé par rapport a la
topographie, sa qualité graphique étant sans importance, puisqu’il serait ensuite
repris par le procédé du tracé sur couche. Une telle opération nécessitait ce-
pendant un travail important, et introduisait obligatoirement des erreurs ou
des déformations par rapport au tracé original de l'auteur: pour éviter ceci,
il est maintenant instamment demandé aux auteurs de dessiner directement
Jeurs contours sur un support cronaflex. Il leur est indiqué que ce qui est
essentiel est la position de leur trait et non pas sa régularité. De trés nombreux
auteurs se sont maintenant adaptés, de bonne grice, a cette technique. Les
errcurs de tracé qu'ils peuvent faire sont aisément corrigées au cours dutravail,
par le fait que I'encre utilisée est facilement otée du support plastique, a 'aide
d’un coton imbibé d’eau. A partir de ce tracé le géologue peut faire des tirages
héliographiques bon marché, qu'il lui est possible ensuite de colorier.

Les contours, dessinés sur cronaflex, sont ensuite reportés par un procédé
diazoique sur une couche a traccr.

Le procédé de tracé sur couche est devenu maintenant trop classique et
trop largement répandu pour que nous insistions sur ce sujet. Disons cependant
que la pointe & traccr cst préférée a I'anneau, moins maniable en cas de carte
compliquée ; I'épaisscur du contour géologique sera de 1/10 de millimétre (2/10
pour Ics failles). Un film pesitif du « trait » est alors tiré par insolation en chassis
a travers la couche a traccr.

L’habillage de la carte:

1l s’agit de réaliscr la scconde planche du noir (aprés celle des contours)
qui regroupcra les textes hers-cadres ct les netations.

Lcs textes hors-cadres (indication des auteurs, des documents consultés,
légende des terrains rencontrés, légende technique . . .) sont composés sur une
pctite photocomposeuse Diatype. Le film obtenu est reporté sur un film pel-
liculable. Une colle est transférée au dos de ce film et les textes sont collés
ligne par ligne.

Les notations sont en général trop complexes pour étre réalisées directe-
ment par la Diatype. Le B.R.G.M. dispose d’un alphabet complet qu’il a des-
siné. Chaque notation est composée par collage de ses divers éléments. L'en-
semble des notations d'une méme carte est alors cliché et les notations défini-
tives sont réalisées sur film pelliculable, chacune en nombre approximative-
ment proportionnel & sa fréquence dans la carte; plusieurs dimensions sont
d’ailleurs retenues, pour permettre de caractériser les affleurements méme les
plus restreints en surface. Une carte géologique de difficulté moyenne peut
comporter de l'ordre de mille & deux mille notations.

Dés que les textes hors-cadres et les notations sont collés on en réalisc
un film sans offset, sur film autopositif.
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L’'établissement de la «liste des couleurs»:

(C’est sans aucun doute 'opération la plus délicate, celle qui demande
la plus longue habitude. Nous n’avons pas établi une charte des teintes qui
soit généralement applicable a toutes les cartes: cela nous semble étre un cadre
trop rigide dont il faudrait de toutes fagons sortir pratiquement & chaque
coupure; car il est impossible de prévoir, pour une carte de détail comme la
carte a 1/50 000, tous les cas qui peuvent se présenter: regroupements de ter-
rains, transitions entre deux natures pétrographiques voisines. Et d’autre part,
les couleurs ne prenant leur valeur que les unes par rapport aux autres, il
faut admettre une certaine souplesse, la possibilité de faire ressortir un affleure-
ment de faible surface, d’atténuer la teinte d’une plage trop importante. ..

Les teintes sont établies par référence aux cartes déja imprimées, ce qui
permet de rester dans une gamme définie, avec des variations possibles. Les
trames (75 %, 50 %, 25 %) et les superpositions de teintes sont largement utili-
sées.

La liste des teintes indique en définitive le nombre de couleurs, a plat
ou tramées, dont I'assemblage donnera leurs couleurs aux différentes plages.

En moyenne les cartes a 1/80 000 comportent de quinze & vingt passages
alors que les cartes a 1/50 000 n’en comportent que dix a douze.

Toujours en moyenne, du fait des superpositions et des trames, un pas-
sage en machine permet la réalisation de trois teintes.

L’établissement des masques de couleuwrs:

Un premier stade consiste a réaliser des « pochades partielles », teinte par
teinte (done zinc par zine). Sur des tirages (ozalids) de la planche des contours,
le cartographe porte une couleur conventionnelle sur chacune des plages qui
recevra la teinte correspondante (cette couleur conventionnelle variant selon
que la teinte sera a plat, tramée & 75%, 50 % ou a 25%). Ces documents serviront
de quides lors du pelliculage des « peel-coats ».

Ceux-ci, aprés sensibilisation, sont insolés et développés a I'alcool. Nous
utilisons le procédé du pelliculage en négatif, la plage a colorer étant alors
un «trou» apres pelliculage. Ceci permet d’obtenir un masque positif
englobant 1'épaisseur du contour géologique, donc évitant les liserés blancs
que 'oeil est si habile & repérer. De plus, ce procédé permet de préparer avec
une méme couche pelliculable plusieurs masques, lorsque les plages corres-
pondantes sont séparées les unes des autres. Une feuille plastique rouge (cut
and strip) est appliquée sur la couche pelliculable pour éviter que les contours
géologiques n’apparaissent en noir lors de la confection des masques positifs.
Elle est rapidement découpée autour des plages pelliculées.

L’essai des couleurs:

L’essai des couleurs est encore, pour la majorité des cartes, et surtout
pour celles qui nécessitent plus d’une douzaine de zincs, réalisé sur machine
(offset ou presse a contre-épreuve).

Mais de plus en plus, pour les cartes réalisées dans nos ateliers, la tendance
est d’éviter le délai important dit au passage en machine et le colt élevé
correspondant, en fabriquant en laboratoire un essai en couleurs par un pro-
cédé photomécanique. Il consiste a teinter une surface de plastique blanc sur
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laquelle, pour chaque couleur, une couche est coulée, insolée, développée et
teintée. On arrive ainsi, pour un prix de revient intéressant et dans des délais
trés courts (en deux jours ou moins), a obtenir une image colorée trés appro-
chante de ce que sera la carte. Cette image permet de repérer les blancs, super-
positions et autres défauts des masques de couleurs. Certes, il n'est pas pos-
sible d’obtenir exactement les teintes définitives, mais ceci ne présente que
peu d’inconvénient lorsque la carte a réaliser s’insére dans un ensemble déja
réalisé et pour lequel les teintes ont déja été imprimées en machine.

L’'impression:

Elle est réalisée pour la quasi-totalité des cartes, par le procédé offset.
Deux des entreprises de l'extérieur travaillant pour le B.R.G.M., impriment
sur des machines offset & 2 coulcurs, les autres utilisant des offset monocolores.
Le support employé pour 'impression cst pratiquement toujours un support
synthétique, le marinil ou le marilon, fabriqué & partir d’'un mélange de fibres
rollulr)siqurs et de nylon. Ceci lui confére une execptionnelle résistance au pliage
et & la déchirure. De plus les cartes pcuvent étre mouillées sans qu’il y ait le
moindre dommage pour les coulcurs ct ceci est particuliérement apprécié des
géologues de terrain. Ce support présente certes des difficultés d’impression
dies au comportement des encres, mais également & une instabilité dimen-
sionelle qui peut étre asscz grande dans certaines conditions. Les ateliers qui
I'impriment doivent étre tres soigneusement climatisés et en particulier le
degré d’hygrométrie ne doit pas descendre au-dessous de 60 %.

Les machines impriment en général a une cadence de 1500 & 2000 passages
a I’hecure. Quant au chiffre de tirages, il varie de 2000 a 20 000 exemplaires
(chiffre assez exceptionnel, retenu pour la derniére édition de la carte au mil-
lioniéme).

Une fois stockées au B.R.G.M. les cartes sont pliées a la main pour une
partie d’entre elles et insérées dans une pochette de plastique, avec le texte
de la légende. Ceci permet au service des ventes des envois beaucoup plus
commodes qu’avee la présentation a plat qui nécessitait 'emploi de rouleaux
de carton (Fig. 10.).

II. EVOLUTION ET PERSPECTIVES

Un effort de réflexion s’est imposé ces derniéres années, face & une demande
croissante en cartes géologiques, pour tenter de définir de la meilleure fagon
possible les perspectives d’évolutions de 'activité de cartographie géologique.
On peut dire que le souci constant qui a animé les responsables de B.R.G.M.
a été, apres avoir cherché a définir de facon précise les besoins réels des utili-
sateurs de cartes géologiques, d’infléchir au maximum les programmes et les
objectifs dans le sens d’une meilleure satisfaction de ces besoins.

Le rythme d’édition de la carte au 50 00¢éme;

I a été communément admis qu’aprés la fin de 'impression de 80 000e
qui est pratiquement disponible pour sa quasi-totalité, 'effort maximum,
serait porté sur le 50 000°me, Une telle échelle existe dans certains pays, plus
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ou moins compléte. En France, il a paru nécessaire de la réaliser rapidement,
pour que la géologie puisse apporter sa contribution au développement éco-
nomique du pays. Mais si le rvthme d’édition devait étre rapide, il était néces-
saire qu’il restat compatible, d’une part avec 'effort que le pays pouvait con-
sentir, d’autre part avec la nécessité de maintenir une qualité optimale.

Certains géologues ont émis il v a plusieurs années le désir que, pour
permettre un rythme d’édition plus rapide, les contours géologiques des cartes
au 80 000*me existantes soient reportés sur le fond topographique au 50 000¢me,
Ce projet n’a pas été retenu. Il aurait en effet négligé le probléeme principal,
qui était de faire progresser la connaissance du sous sol frangais par de nou-
veaux levers orientés vers une plus grande rentabilité pour les utilisateurs.

L’objectif adopté en définitive a été 'achévement de la couverture au
50 000tme en 20 années environ, ce qui nécessite un rythme de sorties de 50
a 55 coupures par année. Ce rythme n’a pas été atteint, pour l'instant, puisque
les années 1967 et 1968 n'ont vu la sortie respectivement que de 30 et 40
coupures. Le seul obstacle qui puisse empécher d’atteindre ce rythme est
d’ordre budgétaire car a la fois les géologues et les moyens d’édition existent
maintenant.

Les régions a lever en priorité:

Si 'on examine la carte de 'avancement des levers au 50 000°™e, on con-
state que les coupures déja réalisées sont bien loin d’étre disposées au hasard
sur la surface du territoire. Et pour saisir les raisons qui ont présidé a leur
distribution, il faudrait méme comparer cette carte d’avancement a ses diffé-
rents stades depuis quatre ou cing années.

Il v a quatre ou cing ans, en effet, les levers géologiques au 50 000¢me
étaient réalisés presqu’exclusivement par les collaborateurs extérieurs pour
la carte géologique. Il est donc normal que leur effort ait porté avant tout
sur les régions qui présentaient pour eux un grand intérét, celles o des pro-
blémes géologiques fondamentaux se posaient, telles que les Alpes et le Jura.
C’est ainsi qu’une part importante du Sud-Est de la France, entre le Rhone
la Méditerranée, et la frontiére italo-francaise, et couverte par le 50 000°me,
Une autre région a été levée assez rapidement, celle de I'Est de la France,
plus exactement de la Lorraine: et ce. du fait de I'existence de nombreux
travaux de terrain liés & la présence des bassins houiller et ferrifére de Lorraine.
Enfin, une troisieme tache s’étalait, autour de Paris, car la géologie du Bassin
parisien, I'un des berceaux de la géologie frangaise et méme mondiale, a tou-
jours attiré de nombreux chercheurs.

Depuis cette époque, la carte de répartition des levers effectués s’est
assez notablement modifiés. C'est qu’en effet, tout d’abord, 'instauration
d’un systéme de contrats entre les collaborateurs extérieurs et le Service de
la Carte géologique, puis le B.R.G.M., a permis d’orienter la répartition de
leurs levers. Bien évidemment, il ne s’agit que d’une orientation, puisque
la contribution des collaborateurs restant bénévole, ceci implique qu’'une assez
grande liberté leur soit laissée. Par ailleurs, et nous I'avons déja souligné,
un nombre croissant de cartes a été réalisé par les géologues du B.R.G.M.
Dans ces conditions, une répartition des levers dans des zones prioritaires
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était possible. Une enquéte a donc été faite, pour déterminer quelles étaient
ces zones. Il est apparu que les besoins en cartes géologiques étaient liés tres
étroitement aux problemes d’Aménagement du Territoire. C’est-a-dire qu'’ils
étaient plus urgents dans les régions a développement économique et urbain
apide, dans les grandes plaines, les grandes vallées, la ou les problémes géo-
logiques posés n’auraient d’ailleurs pas incité les chercheurs a porter leur
intérét en priorité. Cinq zones prioritaires ont donc été définies, en fonction
de ces considérations:

- la région du Nord de la France;

- 'axe de la vallée de la Seine;

- l'axe de la vallée de la Loire;

- I'axe de la Garonne;
- 'axe Na6éne-Rhone,

Et il est permis de constater, (Lpres quelques années, que la carte d’avance-
ment des levers refléte 'orientation ainsi prise.

L’amélioration de la qualité des cartes géologiques:

11 ne fait pas de doute que I'effort consenti par le pays pour le réalisation
d’une couverture géologique moderne ne se justifie que si les cartes geolo;,rlquv\
sont adaptées aux besoins des utilisateurs. Ces derniers sont en fait tres dif-
férents, selon qu’il s’agit de géologues universitaires, d’hydrogéologues, de

carriers, d'urbanistes, de mineurs ete. ... Et cette multiplicité de leurs points
de vue interdit de spécialiser exagérément la carte géologique en fonction
de tel ou tel besoin particulier. Le meilleur moyen d’apporter au maximum
d’entre eux des formations utiles, est sans doute de veiller, avant tout, a la
qualité des renseignements figurés. Chacun pourra alors trouver dans la carte
géologique, les éléments de base qui lui sont nécessaires, pour résoudre tel
ou tel probléme particulier.

L’amélioration des techniques des levers.

Il serait prétenticux de songer a innover beaucoup en matiere de techni-
ques de lever géologique sur le terrain, car celles-ci ont fait depuis bien long-
temps leurs preuves. On peut cependant apporter quelques améliorations sur
des points parti( uliers.

Tout d’abord et autant que possible, les géologues sont affectés au lever
d’'un groupe de cartes voisines, ce qui leur permet d’utiliser au mieux la con-
naissance régionale qu’ils ont pa acquérir. Les contacts avec les géologues
locaux, universitaires en particulier, son activement recherchés, car ils sont
souvent source de connaissances nouvelles. Kt cela est grandement facilité
par Iexistence des services géologiques régionaux de B.R.G.M.

Sur le terrain, les affleurements ne sont pas toujours suffisants pour
obtenir une idée précise de la structure géologique. Pour v remédier, il est
fait appel au maximum aux données recueillies au titre de la loi sur le Code
Minier, données relatives aux travaux souterrains déja exécutés dans la région.
D’autre part, le B.R.G.M. dispose maintenant de quelques moyens de forages
légers, tariéres mécaniques portatives ou montées sur véhicules et méme
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foreuses, qui permettent d’avoir rapidement et avec en prix de revient assez
faible une connaissance de la nature de la roche, sous les recouvrements super-
ficiels (limon, couches d’altération, ete. .. .).

L’amélioration par les analyses de laboratoires:

La panoplie des techniques que le géologue peut utiliser couramment
pour préciser, soit la nature pétrographique exacte des roches, soit leur age,
s’est considérablement enrichie depuis une vingtaine d’années.

L’étude des argiles, par exemple, est devenue maintenant aisément réali-
sable, a un cout assez bas. Les laboratoires du B.R.G.M. sont bien équipés
pour effectuer rapidement de telles analyses. La connaissance géochimique
des roches est également grandement facilitée par des appareils telsque le
quantomeétre, qui permettent I’analyse simultanée d’une quinzaine d’éléments,
contenus 'état de traces. Des déterminations aussi précieuses que la teneur
en carbone ou en soufre des sédiments s’effectuent avec des analyseurs auto-
matiques d’'un emploi particuliérement commode. D’autres techniques, tclle
que l'analyse isotopique de certains éléments, son appelées, elles aussi, & joucr
un role considérable dans I’établissement des cartes géologiques futurcs. Elles
permettent, pour des roches sédimentaires, d’envisager 1’établissement de cor-
rélation entre des dépots assez éloignés. Pour des roches éruptives, clles sont
sans aucun doute I'un des seuls moyens d’apporter & la cartographie des ter-
rains anciens 'aspect chronologique qu’elle n’avait pas eu jusqu’ici.

L’amélioration par la coordination avec des disciplines
voisines des sciences de la terre:

On constate le plus souvent que les spécialistes des diverses disciplines
des Sciences de la Terre ignorent chacun les travaux de leurs collegues. Cette
ignorance réciproque est assez fréquente entre géologues cartographes et géo-
physiciens. Or, la géophysique a maintes fois prouvé son utilité pour résoudre
des problémes variés. Cette discipline n’a cependant que trés rarement été
mise & contribution pour des levers géologiques a grande échelle. Des cfforts
sont faits actuellement au B.R.G.M. pour remédier & cet état de fait; on
envisage, par exemple, la mesure de 'épaisseur de certains recouvrements
de la roche (limon ou formations d’altérations), par des méthodes géophysi-
ques. Il ne faut cependant pas se cacher le fait que 'emploi de la géophysique
alourdira sensiblement le prix de revient total des cartes géologiques.

La gitologie doit, clle aussi, étre mise a contribution. En effet la qualité
des renseignements que donne la carte géologique dans sa légende technique,
en ce qui concerne les substances exploitables, est assez hétérogene, certains
géologues cartographes étant peu versés en cette matiére. Or, au B.R.G.M.,
un inventaire des indices et des gites minéraux est réalisé systématiquement;
il y a donc tout intérét a ce que l'effort de 'inventaire porte en priorité sur les
régions qui sont en cours de levers géologiques, de fagon a valoriser au mieux
ces derniers.

Des contacts, enfin, sont entretenus avec les pédologues qui dépendent
en France du Ministére de 1’Agriculture. Leur connaissance de la couche super-
ficielle, le nombre important des analyses chimiques, qu’ils effectuent, peuvent
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dans certains cas apporter a la carte géologique des compléments précieux.
Certaines cartes ont d’ailleurs été réalisées en commun par les pédologues et
les géologues du B.R.G.M. (carte de Laon au 50 000%®e, en particulier).

I’objectivité de la carte géologique:

Nous aborderons enfin une question, toujours liée au souci d’une qualité
de plus en plus grande, celle de I'objectivité des cartes géologiques et de la
part d’interprétation qu’elles recélent. Le géologue part, en effet, de I'observa-
tion des points ou la roche affleure, pour extrapoler ou interpoler et donner
ainsi une interprétation de ce qui se passe sous la couche d’altération ou de
recouvrement superficiel. Cette interprétation est nécessaire, car qui, mieux
que le géologue qui a levé la carte, pourrait le faire ? Mais il faut bien maintenir
son caractére d’interprétation et bien indiquer le degré d’incertitude qui pése
sur elle. Une premiére méthode, pour celd consiste a faire figurer sur la carte
les endroits ou la roche a été effectivement observée, les points d’affleurement.
Cette précaution, tout a fait superflue dans les régions montagneuses, est
particulierement nécessaire en plaine. Sur de nouvelles feuilles, dans la vallée
de la Seine par exemple, ces points d’affleurements figurent sous forme de
petites étoiles qui ne nuisent en rien a la lisibilité de la carte. On peut imaginer
ensuite de garder en archives la carte d’affleurement du géologue, a I’échelle
du lever, c’est-a-dire au 25 000¥me, les affleurements qui ont été étudiés ren-
voyant a une fiche de description. Ceci aura 'avantage que, pour effectuer
a l'avenir une révision de la carte géologique, le géologue connaitra immé-
diatement ce qui a été vu par ses prédécesseurs, sans étre obligé de tout revoir
et de tout réétudier. Un autre document devra également étre gardé en archives,
la carte d’itinéraires, qui permet de préciser encore a partir de quels éléments
a été faite I'interprétation.

Second moyen d’améliorer I'objectivité de la carte, représenter au mieux
les formations superficielles. En effet, trés souvent les cartes géologiques con-
stituent des «écorchésy qui montrent comment apparaitrait la géologie sous
le manteau d’altération ou de recouvrement. Ceci risque de causer des dés-
agréments a I'utilisateur lorsque la couche d’altération est asscz épaisse. De
méme, des épaisseurs parfois importantes de limons ou de loess recouvrent
souvent le substratum dans les plaines; et cela présente une grande importance,
tant pour celui qui cherche a exploiter le limon (pour briques ou tuiles), que
pour le cultivateur ou pour I'ingénieur qui doit par exemple établir le cout
du creusement d’une tranchée pour gazoduc. Le probléeme de la cartographie
des formations superficielles est apparu dans toute son ampleur depuis trois
ou quatre ans; des colloques ont eu lieu, des solutions sont proposées; et si
la méthodologie n’en est pas encore bien définie, on peut penser que les trois
ou quatre années a venir verront des progres tres nets dans ce domaine.

Le B.R.G.M., quant a lui, a édité 2 cartes des formations superficielles
au 50 000tme (feuilles de Creil et de St Bonnet de Joux).

De telles éditions ont évidemment un caractére méthodologique et il est
tout a fait exclu que l'on publie systématiquement, pour chaque coupure,
une carte de 1’écorché et une carte des formations superficielles. L’expérience
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ainsi acquise permettra cependant de mieux représenter sur les cartes géologi-
ques les formations superficielles.

En Guise de Conclusion, nous insisterons tout d’abord sur
le souci constant que nous avons d’aller au devant de l'utilisateur éventuel
de cartes géologiques: des enquétes sont faites pour qu’il puisse préciser ses
besoins, des documents lui sont régulierement envoyés pour qu’il sache quelles
sont les cartes disponibles et les programmes de levers dans les années a venir.
Une exposition a été faite a propos du centenaire du Service de la Carte Géo-
logique, spécialement consacrée a la cartographie géologique. Itinérante, elle
a déja re¢u a Orléans, a Paris et a Nantes, une centaine de milliers de visi-
teurs, et ce nombre ira en augmentant dans les mous a venir, puisqu’elle sera
présentée dans plusieurs autres grandes villes de France. Car l'effort de carto-
graphie géologique ne se justifie que si le développement du pays en profite.
Traditionnellement considérée comme un instrument scientifique, la carte
géologique a vu depuis quelques années son réle économique mis en valeur.
Et il est permis de penser que ce réle ira en croissant. Ce double réle ne manque
pas de provoquer, parfois, des impératifs contradictoires. Nous nous efforgons
de trouver une voie moyenne en insistant sur la qualité, meilleur garant d’une
oeuvre durable au service du plus grand nombre.
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TEOJIOTMYECKUN ®AKYJIBTET MOCKOBCKOT O
TOCYAAPCTBEHHOI'O YHUBEPCUTETA—OJ/JAMUH U3
HEHTPOB INNOATOTOBKMU TEOJIOTOB U PAZBUTUS

FTEOJOTNMYECKUX HAVUHBIX UCCIEAOBAHUN B CCCP

A. A. Boraanos—B. E. Xaumn
CCCP

Hawm oka3zaHa yecTb M Mbl UMeEeM OOJIbLIOE Y/IOBOJILCTBHE MPUBETCTBOBATH U
nos3apaBuTh Bac oT mmenu crapeiiiero u kpynueiero yausepcutetra CoBeTCKOIo
Cotro3a, ot umenn ero 2800 npodeccopos u npenogasareeit, 2100 HayuHBIX COTPY/I-
HHUKOB M 28 TbICSAY CTYACHTOB.

MpbI no3apaBiisieM HalllMX BEHIEPCKUX KOJUIEr CO CTOJIETHUM FOOMJIeeM HallMO-
HaJIbHOW BeHrepckoil reosior H4eckoii Ci1yk0bl, CO CTOJCTHUM HOOHIIEEM 3HAMEHHTOTO
Benrepckoro [Meomoruueckoro MHCTHTYTa, ChIrpaBLIEro CTOJb OOJbIIYIO POJIb B
Pa3BUTHH MHPOBOIl reOJIOrHYECKOit HAyKH, B YaCTHOCTM TPHBHUBLICIO €l TOYHBIC
METO/IBI MCCIIeIOBAHUI, HAOIIOACHMS HA CHUIIOH TSDHKECTH.

B tekyiuem roay Mol y ceds ormevanu 200-eTue Havasa 1nmperoaBaoHus reosi-
rHYecKuX Hayk B MockoBckom yHuBepcuteTe u 20-1eTHe co JIHS 0Opa30oBacHus caMm-
CTOSTEJIBHOIO IreoJ0ruyeckoro (akyabrera.

Eille B A0peBOIOLMOHHBIE TObI, cpeau npodeccopoB MOCKOBCKOIH YHHBEp-
cUTeTa TPYAWJINCH M TBOPHUJIM MHOIME KPYITHEHLIHE y4YeHble, COCTABUBIIM CJIABY M
ropaoctb pycckoil reomorun. Ynomsinem ['. E. IlypoBckoro uoK. .
Pynbe — pycckux 3BOJIOUMOHUCTOB — MpejluecTBeHHnkoB lapBu ma, 3a-
MeyaTeJIbHbIX MaJeoHTOJIOroB-3BoonMoHncToB B. O. KoBameBckrro
M. B. IlaBmoBYy, oOCHOBaTeJss MOCKOBCKOW LIKOJIbI I€OJIOFOB aKaeMHKao
A. II. [TaBiaoBa WHUPOKO W3BECTHOIO CBOMMH TpyJAaMHu TIO CTpaTH paduu
Me3030s1 M KalfHO30s, a TakkKe TeKToHuKe Pycckoif miratdopmbl, OCHOBOMOJIOKHUKA
COBpPEMEHHON TeOXMMHU M KpYMHEHIIEro MuUHepasora akagemuka B. U . Bep-
HaACKOTrO, ero yuyeHuka u3pectHoro muuepasora . B. CamoiinoBa.
B nocsiepeBoIFOLIMOHHBIE TOJIbI UM HA CMEHY MPUILJIK TaJaHTauBbie yueHukn A . [1.
[TaBnoBa akagemuk A. 1. ApxaHreabckuii, npodeccopa A. H.
Poszanwos, . ®. Mupuuuk, A. H. Maszaposuu, E. B. Muna-
HOBCKHMIHA, NPUYMHOKHBILIHE JOCTHKEHHS MOCKOBCKOH TIeOJIOrMYECKON LUIKOJIbI
B obstactu cTpaTurpaduu, peruoHaJIbHONW Fe0JOrHH U TEKTOHUKH, a TakKkKe MX MJIajl-
H1Ke COBPEMEHHHUKH, MPOJIOJDKANOLINE YCNEUIHO TPYAUTHCS B YHUBEPCHTETE W B Ha-
LIN JTHH.

B Hacrosiuiee Bpemsi reosormueckuit haxyabter — oauu u3 14 daxkyabreTos
MocKoBCcKOro yHuBepcuTeTa — HacCUMTbIBaeT B cBoeM coctaBe Oosree 130 nmpodec-

4 MAFI Evkonyv LIV, kotet 1. filizet
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COPOB U IIpernoaBaTtesei, H3 HUX 52 10kTOpa HaykK, a Takke 440 HayUYHBIX COTPY/IHM-
KoB, 1650 ctyaeHToB m 225 acnupaHTOB.

570 mpenojaBaTesieif ¥ HayYHBIX COTPYAHMKOB 3TO Oosbuiasi Cuja, Beaylias
HE TOJbKO MPErno/1aBaTesIbCKyr0, HO H BeCbMa 3HAYUTEIbHYIO HaAYUYHO-HCCIIe10BATE Tb-
cKyro padory. DTa pabora Bexercs kak no Oro/pkeTy MUHHCTEPCTBA BBICLIETO M
cpemnero creuuaibHoro odpasosanusi CCCP, Tak M Ha CpeACTBa, BBIACISCMbIE
MuHHCTEpPCTBAMM T€OJIOrUH, HEPTAHOM MPOMBILIIECHHOCTH W Ap. PakyIbTeT HMeeT
BO3MOXHOCTb HANpPaBJISITh IKCIEIULMUH B CaMble pa3JIMYHbIE W MPUTOM HEPEIKO
BECbMa OTJAJIEHHbIE PAaOHbI HaLlUeH OOLIMPHON CTPaHBbI.

B texyiem — 1969 rozy skcreiMiuu 1 0TAeIbHbIe HCCIEeI0BATEIbCKHE TAPTHH
yHHBepcHTeTa paboTaroT mpakTnuecku Ha Bcem npoctpancTse Coserckoro Corosa,
ot Kapmat Ha 3anaze 1o YykoTku Ha BocTOKe M OT ceBepa 3amaanoi Cubupm mo
TypkMeHuu Ha rore.

B cocrase daxyibrera paboraer 13 kadeap, oXBaThIBAIOLIMX BECh CIEKTP
re0JIOrMYeCKMX HAayK B CAMOM ILMPOKOM CMBICIIE ITOrO CJI0Ba — OT reO(H3HKH |
reOXMMHUHU [0 MHXKXEHEPHOH Te€OJOTMH M MEep3JIOTOBEJCHHUS, OT MAJICOHTOJOIHU [0
kpuctautoxumiu. Kpome Toro, B cocrase reorpaduueckoro (pakyabTeTa yCHEUIHO
paboratoT xadeapsl reoMopdosoruu u nageoreorpaduu, a B cocraBe (PU3MIECKOTO
(daxynmpreTra — xadeapa ¢usmku 3emun, paspadaTeiBarouas TJIaBHBIM 00pa3oMm
MpoOIeMbI CTPOEHUSI M pa3BUTHUs MaHTHM. JlaGopaTtopun (akyrbTeTa OCHAIICHbI
BITOJIHE COBPEMEHHBIM KaK OTEUECTBEHHBIM TaK M 3apyOekHBIM 00OpyI0BaHHEM,
MTO3BOJISIFOLLM BBIMOTHATH HanboJIee CTporue M yriyoJeHHbIe HAYYHbIE MCCIIe10Ba-
Hust. CTOIb 1IMpOKas MaJUTpa HayK o 3emJe, IpeCTaBICHHbBIX B OJIHOM KOJIJIEKTHBE,
HaJIMyue aBTOPUTETHLIX CIEHHAIUCTOB IMPAaKTHYECKH BO BceX 0OJIACTSIX IeoJIOrH-
YeCKMX HAYK CO3/1al0T MUCKIFOYMTEIBHO OJIATONMpPHSTHBIC YCIOBMS JUTsS TPOBEACHHS
KOMILJIEKCHBIX HMCCJIEIOBAHMMN, ISl MHTEIPALMH HAYK, YTO OCOOEHHO BaXKHO B HAIIl
BEK BCe yCHIIMBAtoOLLeHcs uX au(pepeHIMainy 1 creriHain3aim.

DTH BO3MOXKHOCTH JaJIeKO HE BCEr/1a MCIOJIL3YIOTCS M OpraHM3allMOHHO 3aKperis.
FOTCSI, HO TOCTOSTHHOE OOILeHHe HECOMHEHHO 00yCIaBauBaeT 0JIaroTBOPHOE B3anM-
HOE BJIMSIHUE CMIELIHATMCTOB PA3HOrO NMpO(pUIIsL.

B macrosiiiee Bpemsi reoJioruueckuii paxyabrer MOCKOBCKOTO YHMBEpPCHTETA
FOTOBUT CIELMAMCTOB 10 CJICAYOLIHM LIECTH CHEHUAaTbHOCTAM: /. reojJoruyeckas
ChbeMKa M TMOMCKH MECTOPOXICHUM IOJIE3HBIX MCKONAeMBIX; 2. TEOJOrus, TeoXu-
MU M pa3BelKa MECTOPOXKIACHUs TIOJEe3HbIX HCKOmaeMbIX (II. 00p. py/aHbIX):
3. reoJiorus, reoOXUMHUsl M pa3BeKa He(PTAHBIX, TA30BbIX M YTOJIbHBIX MECTOPOK/IE-
HUi; 4. reopu3nyeckue MEeTO/bl UCCIENOBAHUS 3EMHOM KOpPBI M IIOMCKOB M pas.
BEJIKM MECTOPOIKIACHWI TOJIE3HBIX MCKOMAEeMBIX; 5. TEOXHMMS, KpucTauiorpadus,
MUHEpAJIOrusi M neTporpadus; 6. TMAPOreoJIOrus, WHKEHEPHAsl EOJIOTHsl M I'eOK-

PHOJIOTHS.
Kpome Toro, Ha reorpaduyeckom (pakyabTeTe YHHBepCHTETa BEAETCS TMOAro-
TOBKa reoMopdosioroB, ¥ Ha (U3HYeCKOM — reo(u3nkoB-Teopukos. B 1969 r.

reojiornueckuit (akyabrer okoHumsiao Oosee 330 MoOIOBIX creunainucToB. BoJib-
LIMHCTBO M3 HUX HAIPABIICHO Ha padoTy B TeppPUTOPHATIBLHBIE I€0JIOTHYECKHe yrpaB-
sienust Munuctepersa reosiorun CCCP, HekoTopas yacTh — B Hay4HO-HCCJIe10Ba-
TeJIbCKHEe MHCTHTYThI, a HanboJiee CiocoOHbIe M MPOSIBHBLINE ceOsl CTYAEHTHI OCTaB-
JeHbl B (pakysbrerckoit acnmpantype. Crenyet eile 700aBHTh, YTO Ha (haKyJIbTeTe
paboTarOT TMOCTOSIHHBIE KYpPCBI TOBBILLICHHST KBaJIU(GHUKAIIMK Tpero/aBaTesieil nepu-
(bepuitHbIX By30B (3-X MecsuHbIe) M PYKOBOISIINX paOOTHUKOB MuHMCTEpCTBA €E0-
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sgorun CCCP (MecsiuHble), Ha KOTOPBIX €XKEroaHO TMPOXOIAT MEPEHOAroTOBKY 10
100—150 BbICOKOKBaJIH(DUIHPOBAHHBIX CIIELHAIUCTOB.

KaKkoBbI ke OCHOBHbIE HAIPaBJICHHS, B KOTOPBIX Pa3BUBAECTCS UCCJICI0BATEIb=
cKasi AeATeJbHOCTh I'€0JIOr0B, re0(pM3UKOB M FeOXUMUKOB MOCKOBCKOrO YHUBEPCH-
TeTa?

ODHAM U3 TAKUX HalpaBJeHUH SABISICTCS U3yueHue 2AYOUHH020 CIPOCHUL 3eM-
1Oll KOpbL U 6epXHell MAHMul ¢ UEIbIO BLISICHEHUS BIMSHMS MPOLECCOB B MAHTHH Ha
pasButHe Kopbl. [1pu 9TOM 0coboe BHIMaHUE IPUBJIEKAIOT 30HbI HauboJiee aKTHB-
HOTO COBPEMEHHOrO TEKTOreHe3a: 30HbI NepexoJa OT KOHTHHEHTOB K OKeaHaM,
B YaCTHOCTH B obsacTu majabHeBocTOouHbIX OKkpauH CCCP, cpelMHHO-OKeaHHYECKHe
XpeOThbl, pu(GTOBBIE 30HbI KOHTHHEHTOB, B YacTHOCTH BocTouno-Adpukanckas 30Ha,
B IIpe/iejiaX KOTOPOii B IMOCHeHHe TOAbl padoTaa IKCIEeJNLHUs MO PYKOBOJICTBOM
npopeccopos MI'V B. B. besnoycosa, E. E. Munanosckoro.
[eodusuku ynusepeurtera (1-p C. A. YumaxoB M ap.) HOATBEPAHIN CBOUMHU
MCCIHCIOBAHMAMM B AHTapKTHIAE CYILECTBOBAHUE M30CTA3UM M TEOPETHYECKH 00-
OCHOBAJIM TIPUCYTCTBUE B BEPXHEIT MaHTHH CJIOsI Pe3KO TOHIKEHHOM (Ha 1Ba mops/iKa)
BA3KOCTH — actenocepbl Win BosHoBoAa. [Ipod. B. A. Maruumukuii Bbl-
cKa3aJl OpMIHHAJIbHbIE B3TIAAbI Ha (PU3NUECKYIO MPUPOIY BOJIHOBOIA M Pa3BUI C
reopusnueckux 1mo3uumii runotesy akaa. A. II. Bunorpamosa (3aBeayro-
niero kae1poif reoXMMHKM B yHHBEpcHTeTe) 00 00pa30BaHny KOPbI M3 MAHTHH My TeM
T. H. 30HHOI TuIaBku. VIcciieloBaHusi YHUBEPCHTETCKUX reo(pU3NKOB B pa3InyHbIX
obacTsiX okeaHa yKa3ajlu Ha FOPH30HTAJILHYIO HEOAHOPOAHOCTb MAHTUH, ee OJI0-
KOBOE CTPOEHME, TIPHYEM 3Ta HEOJHOPOAHOCTb MOKET CIIYXKHTb NpuunHOi 0Opa3so-
BaHMS PA3JIMYHOTO THMA CTPYKTYP, B YACTHOCTH OCTPOBHBIX JyI M IJIyOOKOBO/IHBIX
KeJJ000B B MOrpaHUYHbIX 30HAX MEXKAY OJIOKAMU pa3HOM MIOTHOCTH.

M3BecTHBII coBeTCKHiT reosior, npodeccop MI'Y B. B. BenoycoBs onyd-
JIMKOBAJI B MPOLLJIOM IOy BTOPYIO YaCTh CBOEIO TPY/Ia, MOCBSLUICHHOT O 3¢ MHOM KOpe
M BEpXHEH MaHTHM KOHTHHEHTOB M OKEAHOB, MX CTPOCHMIO M Pa3BHTHIO B Ipouecce
TEKTOIeHe3a.

JIpyroe HampapieHue, OTYACTH CMBIKAIOLIEECs C TEePBbIM, 3TO padoma no pe-
2UOHANHOL MEKMOHUKE — CO30AHUIO INEKIMOHUYE CKUX KAPN KOHIMUHEHIN0E U OKeanos.,
Bo3raasnsiemas npod. A. A. Boraanosbs M u nposoaumas ¢ [Noakomuc-
cuelf Mek/1yHapoIHOTO reoJIOrMYecKoro KoHrpecca rmo TeKTOHHYECKOM KapTe MHpa
M KOMMCCHEIi TT0 MEX/IyHapoAHbIM TeKToHHYeckM KapTam Akanemun Hayk CCCP.
B nacrosiiee Bpems 3Ta paboTa cocpe/10TO4YEHA HA PELICHMH ABYX TJIaBHbIX 3a/1a4
— cocTaBiieHHs 2-r0 M3aHus MexayHapoaHoit kapTbl EBponsl M MoAroToBKH
nepBoil Mex/1yHapOIHOM TeKTOHMYECKOit kapThl Mupa.

K 5TuM ucciieioBaHusAM NPHMBIKAIOT KOHKPETHbIE MCCIIE0BAHMs OTICIbHBIX
KPYMHBIX TEKTOHMYECKMX pernoHoB. HauGousblune ycuimins yueHbix MY ckoHLeH-
TPUPOBAHBI HA U3y4YeHUU anbnuiickoro nosica Espasun — ot Kapnat mo Adranucra-
wa (mpod. B. U. Cnasun, B. E. Xawnu uap.).a Takke najeo3oun ¥pana,
Ka3axcrana u Taup-Ulans. CocraBiieHa CBOJIKA MO TE€OJOIMH M TOJIE3HBIM MCKO-
naeMbiM AQpHKkH M HayaTa paboTa Mo aHAaJOTHYHOM CBOIKE 1O TeppuTopHi Binik-
wero u Cpennero Boctoka. B Teuenue psima JeT BeayTCsi MCCIIEIOBaHMs B paioHax
Cpenneit Cubupm.

Ceonornuecknii pakyabter MLV siBaseTcss KpYMHBIM LEHTPOM 10 pa3paboTke
npo0JeM HEOTEKTOHMKM M ceilcMoTekToHukH. Ha (akyabTere aeicTByeT BO3IJIaB-
asemasinpod. H. M. Hukomaesbl M abopaTopusi HEOTCKTOHUKH, B KOTOPOH

g*
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MPOM3BOAUTCSE 0000IIEHHEe BCEro MaTepuasta o HOBEILIUM JBIKCHHSIM U CTPYKTY-
pam tepputopun Coserckoro Coro3a, EBponbl 1 MHpa, MOCTYIAIOLIEro B pe3yih-
TaTe MEXIYHAPOIAHOrO COTpyaHHYecTBa. Vccae1oBanus Mo ceHCMOTEKTOHHKE, TIpo-
Boaumele mpod. I'. IT. ['op ik o BBIM, TaKKe ONMUPAIOTCS HE TOJIBLKO Ha OTe-
YeCTBEHHBIH MaTepHas, HO M Ha JaHHble, codpanubie ['. I1. TopuIKOB b M
B pa3JIMuHbIX cTpaHax 1o 3aaatuto KOHECKO.

CaMocTosiTelIbHOE 3HAYEHHE NPHOOPENH CTPYKTYPHO-reoMop(oIornyecKme
fccseIoBaHus B He(pTEra3oHOCHBIX 00JIACTsIX, HANpaBJICHHbIE HA BbIABJICHUE Crie-
LMAJIbHBIMH METOAaMM €J1ad0 WM TOYTH HE BBIPAXKEHHBIX B pesibe)e MOJIOAbIX
AQHTHKIMHAJIBHBIX ToAHATH (mpod. A. ®. S kyumoBa u ap.). DTH paboTsl
JIaJIM LEHHbIE MPAKTUYECKHE PEe3yJIbTaThl.

["eostort MoCKOBCKOTO yHHBEpPCHTETA M3/1aBHA UIPAJId BUAHYIO POJib B U3yyenuu
cmpamuepaguu, dayviuvl u naieoceolpagpuu  meszosoa Esponeiickoit wacmu CCCP.
D710 TpaJHLHOHHOE HANpPaBJICHHE UCCIe10BaHNIT HbIHE Pa3BUBACTCS TpyaaMu Hpod.
B. B. Apywwuuna, ['. 1. JleownoBa, M. M. MockBumuna, . IT.
Haitauua, oboramasicb HOBbIMH METOAAMH — MUKPOIAJIEOHTOJOT HYECCKHMHU,
naneoremnepatypubiMu 1 ap. J-p H. M. MacnakoBa HeZaBHO 3aKOHYMIA
MOHOTpauIo MO MEJIOBbIM TITyOOTPYHKOHH IAM.

PaboTbl GuMocTpaTUrpapyeckoro HanmpaBJICHUs HE OrPaHUUYMBAIOTCS, OAHAKO,
B HACToOsllee Bpems Me3030eM. MHOroe aeaercsi B 001aCTH H3y4YCHHsI MAJIC030sl
— OT OpJIOBHKA /10 KapOOoHa — B OCHOBHOM Ha OGoratom martepuase LleHTpanbHoro
Kaszaxcrana(mpop. H. B. lurtBunosuu, I'. T. Ywmartuuckas u ap.).

Kadenpy naneontonorun MI'V B TeueHne AIUTETbHOrO BpeMeHH BO3IJIABJISII
KpymnHeiiluii coBeTckuii naseontosor akaag 0. A. O pJiioB, KOTOpbId pa3su-
Baj B ee paborax ’BorounoHHoe HanpasieHue. [Tocie konumuwl akaa. HO . A .
OpinoBa ero cMEHWT HAa HTOM ITOCTY M3BeCTHbII OuocTpaturpad akag. B. B.
Meunuep.

B tecHom coTpyanunuecTse ¢ Kadeapamu AMHAMMYECKOH reosIoruu, HCTOpHYe-
CKOI M PEerMoHasbHON TreoJOruu M MaJICOHTOJOIMM BEeAET CBOM MCCIICIOBAHHMS Ka-
(eapa reosoruM M TEOXUMHUH TOPHOYMX MCKOMAEMbIX, B3IJIaBisieMasi M3BECTHBIM
reosorom-Heprauukom npodp. H. b. BaccoeBuuem. Paunee ycuaus M. O.
Bpoaa uero yuennkos OblIM HanpaBJeHbl HA pa3padboOTKy ywenus o negmeeazo-
HocublX Oaccetinax: ¢ npuxoaom B ynusepeuter H. B. BaccoeBuua uapany
C 9TUM HAuaJll Pa3BUBATHCS HMCCICJIOBAHUS 110 PA3BUTHIO MEOPUU OP2AHUYE CKO20
npoucxoscoenus Hegmu (0CaJT0MHO-MHUTPALIMOHHAST Teopusi, Mo BaccoeBuuy),
TIpeK/e BCEro MeTtoaaMu opraHuueckoii reoxumuu. Ha a70it ke kadenpe paspa-
0aTbIBAlOTCS M BOMNPOCHI T'€OJOTMH YIOJBHBIX MeCTopoxaeHui; npod. A. K.
MaTBeeB B nocieaHue rojbl co3iau psii 00001LAIOLIMX TPYAOB 110 MHPOBBIM
3ajiexaM yrien.

Buaxoe mecto Ha QakyibTeTe 3aHUMAIOT UCCICAOBAHUS MUHEPAI020-NempPo-
epagho-eeoxumuye ckoeo Hanpas.ienid, BeCbMa pa3HooOpa3Hble MO CBOEMY KOHKpET-
HoMmy coepxkanuto. Ha kadenpe kpuctamaorpaduu u KpUCTALIIOXUMHHU, PYKOBOIH-
MOIf KpymHeHIIUM cOoBeTCKMM YyueHbiM akaa. H. B. BemxoBbIMm, Beayrcs
paGoTbl 1o cuHTe3dy kKpucramios (npop. H. H. MledTans), na xapempe
nerporpaduu — 1O OJKCNEPUMEHTAJIbHOI TeTporpaduu, Ha Kadeape MONE3HbIX
MCKONAeMBbIX — T10 M3YUEHHIO Fa30BbIX H )KU/KUX BKJIHOUYCHHIT B MUHEpAJaX C IEJIbIO
BBISIBJICHHST TEPMOIHHAMMYCCKUX YCJIOBHIT X oOpa3osanus (npop. H. 1. Ep-
MaKoOB).
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M3 cobCcTBeHHO MeTposornyeckux npodiem yuenbix MI'Y npusiekaeT npoosie-
ma rpanutoB (nmpodp. B. C. KonTteB-/IBOPHHUKOB) U BYJIKaHOTEHHBIX,
B TOM uucire ocobernno nophpuputoBbix dopmannit (nou. T. M. dpomoBa).
ITepBast pa3pabaTbiBaeTCs B OCHOBHOM Ha Ka3aXCTaHCKOM M KaBKa3CKOM MaTepuale,
BTOpasi — Ha ypaJbCKOM M KaBKa3CKOM.

Kak na xadenpe nerporpaduu, tak u Ha Kadeape reoXMMHH BeayTCs 3HAYU-
TeJbHbIe paboThl 10 pa3paboTKe METOIOB TaK HA3bIBAEMOUN a0 COI0MHOI 2€0XPOHO-
aoeuu. Ha nepBoii n3 atux kadeap npod. E. A. KysnwewoBb M pa3padoran
HOBBIIl OPHUTHHAJIbLHBIIT METOJ OMNpeesieHus Bo3pacTa MarMaTHYeCKMX TMOpOd 10
JIMCTIEPCHH [IBYIIPEJIOMIICHHSL HEKOTOPBIX MuHepasioB. Ha BTopoit kadenpe umpoko
MCIOJIB3YIOTCSI METO/IbI PaAMOU30TOINTHOM T€OXPOHOJIOTNN (Kajuif-aproHoBblid, py-
OMAHIT-CTPOHIIHEBbIN, CBUHLIOBBII).

3nauenne padoT, MPOBOAUMBIX Ha Ka(eape n0.1e31bIX UCKONAeMbIX, OTIpeielisieT-
Csi PEXKIE BCEro TEeM, YTO €€ BO3IJIaBJsieT KpyNHeH LIl CrielnajncT B 9TOi odracTu
B Coserckom Coto3ze akaa. B. M. CmupuHoOB, aBTop psiia oOLIMX pyKO-
BO/ICTB 10 JTAHHOI OTpacjiM reojiornuecknx Hayk. CrneunaabHoe BHUMAHUE yAeIsieT-
¢t B. M. CMUPHOBBIM M €ro yyeHHKaM KOJIYeAaHHbIM MECTOPOKJICHHUSIM,
JUISL KOTOPbIX Ha npuMepax Ypana, Antas, KaBka3a 10Ka3blBaeTcs MperMyIecT-
BEHHO IKCrasiMOHHO-0CaI0YHbII TreHe3Mc.

OnHUM W3 KPYMHBIX OTACHeHM (aKkyabTeTa SBIISETCS TaKKe OT/ICICHHE,
00beanHsOLIEee KaDEAPBI 2UOPO2e0A0UU, UHIICCHEPHOIT 2€0.102UU U MEP3A0IN0EEICHU.
Kadeapa riuiporeosioruy B TeueHue MHOTHX JIET BO3IJIABISIIACH O/IHUM U3 KPYIHEii-
IIMX COBETCKMX IMAPOTEOJIOroB n crapeiuinx npogeccopon ynusepcuteta O. K.
Jlanre, pa3paboTaBIIMM y4YeHHE O MPUPOIHON 30HAJBHOCTH TI'PYHTOBBIX BOJI.
O. K. Jlaure npojoixkaer ycrneuHo TpyAMTbCSt U B HacTosliee Bpems. Hapsiay
¢ u3yyenuem 30HaabHOCTH IpyHTOBbIX BOJ CCCP, B nocieaHue rojbl COTPYAHUKH
kaenpwr (npo. A. M. Cuauu-beKXuypuH) BHECIH CYyLIECTBEHHbII BKJIaI
B MCCJIE/IOBAHNE THAPOTCOTIOTMI apH/IHbIX 30H 38MHOTI0 Lapa, npex/ae Bcero Cesep-
Hoit Adpukn.

Hecko/ibKO 1mo3ke Ha kadeape riporeosorui oopMHIOCh W HbIHE aKTHBHO
pa3BUBAETCS BTOPOE HalnpaBieHue — oJunamuka nodsemnvix 600 (A. U. Cu-
auu-bexuypunu, B. M. lllectaxos). Pabdorbl 310r0 HanpabieHHs
noayuaroT Bce Oojee cTporoe maremartuueckoe obOocHoBanue. Hakouelr Tperbe
HanpaBieHue paboT Kadeapbl, KOTOPOE YCMELUIHO Pa3BUBACTCSI €¢ PYKOBOIMTEICM
npop. b. M. Kyaenuubl M, COCTOUT B pa3padoTKe METOIOB OLEHKH pecyp-
COB TOJI3€MHbIX BOJI, B TECHOIl CBSI3M C H3YyYEHHEM TOBEPXHOCTHOTO CTOKA M APYTHX
(pakTopos.

[eonornuecknit akyaprer MIY sgBisiics LEHTPOM pa3BHUTHUST COBETCKOTO
epyumogedenud (npodp. M. M. dunatos, C. C. Mopo3os, E. M.
Ceprees). Bpaborax yueHblX yHUBEpCHTETA I'PYHTOBEICHUE Pa3BUBACTCS MTPEXK-
JIe BCEro Kak reoJIorMyeckasi AMCLUIIMHA NPOOIeMbl TEXHHYECKOTO HCMOJIb30BaAHMS
TPYHTOB pa3padaTbiBArOTCS HA OCHOBE MPEACTABICHHI O TeOJOTMYECKHX YCIOBHSIX
ux (popmupoBaHus.

B oGnacTi uHKEHEpHOH Treosornu, 0ObEAMHEHHONH C TPYHTOBEICHHEM B OJHY
kadenpy( 3aBeayronwmii kagenpoit npop. E. M. CepreeB), cieayer OTMETHTH
co3znanue yuenbiMu MLV (npodp. M. B. [MomoB) pecuonaivnoit unsicenepnoit
2€0102uu, KOTOpasi TakKe OCHOBBIBAETCS HA COOCTBEHHO T€OJIOrHYECKMX JTaHHBIX H,
B YAaCTHOCTH, LIMPOKO MCMOJIb3YeT yYeHHE O JIMTOJOrnueckux (opmauusx. B kom-
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IUIEKC MCCIIEIOBAHMI 0 PErHOHATBHON MHKEHEPHOH T'€OJOTHH BXOAUT COCTABJICHUE
KapT WHKEHEPHO-TEOJOrHYECKOr0 PAHOHHPOBAHMUSL.

KpynHbie MHKEHEPHO-TEOJOTHYCCKHE M3bICKAHNS ObLIA IPOBE/ICHBI ITOH Ka-
deapoii B CBA3M C MPOSKTHPOBAHHEM MJIH CTPOUTEIILCTBOM IMIAHTCKUX THAPOIJIEK-
TpocTaHIMii Ha KpynHbiX pekax Cubupn — Enncee, Amype, O0u, a B MOCJICIHHE TO/1bI
MHOTHE YueHble Kaeapbl 3aHATbI PELICHHEM CJIOKHbBIX 3a/a4, BO3HUKIINX B CBA3HM
C CO3/aHMEM THAPOY3JIOB B FOPHBIX BBICOKOCCHCMMYHBIX paiionax — Ha p. Hapen
B Tsaub-llane, na p. Unrypu — na Kaskase (npop. I'. C. 3omoTapes).

3HaueHNe CCIE10BATEIbCKIX PAOOT, TPOBOAMMBIX B 001aCTH Mep3.a0mosedenus
(reoxpuonorun) (3asenyroumii npop. B. A. Kynapsasues ), ompeneseTcs
npeskae Beero tem, uto 47 % tepputopun CCCP 1okpeiTo BEYHOM Mep3J0Toi. B
npe/esax 30Hbl BEYHOH MEP3J10ThI HAXOASTCS HbIHE AKTHBHO OCBaMBaeMbIC KpyMHei-
e HepTsIHBIE M Ta30Bble MECTOPOKIEHHS cesepa 3anaino-CHOMpCKOH HU3MEH-
HOCTH, KpYyMHeHlInii npoMblluIeHHbIH paiion Hopuibcka — UEHTP J00BIYM M
nepepaGoTKM 1BETHBIX METAJUIOB, ajMasHbiil kpail SIKyTMH, 30J10Tbie NPHHUCKH
KosbiMmbl. Bo Bcex 3THX paiioHAX HbIHE BEIETCsS OFPOMHOE NMPOMBbILIJICHHOE M IPaX-
JIAHCKOE CTPOMTEILCTBO, KOTOPOE BO3MOXKHO JIHIIB NPH YCJIOBHH r1y00KOro u3yye-
HUSI CBOICTB BEeYHOMEp3/biXx rpyHTOB. MccneaoBanus Kadeapbl HanpapjicHbl rias-
HbIM 00pa30M Ha BbIsICHEHME (PU3MYECKOM CTOPOHBI mpolecca (HOpMHPOBAHUS H
Jerpajsainn Beunoit mMep3aoTel. C 3TOM LeJIbI0 HIHPOKO MCMOJIL3YETCs, KaK U B pa-
GoTax Mo MHKEHEPHOM Te0JOrui, TPYHTOBEACHHUIO M THAPOTEOJIOTHH, MOJCINPOBaA-
HUE TPUPO/IHBIX SIBJIECHHH.

B mocseanne roapl Ha (paKyJbTeTe YCHIMBAIOTCS MCCICIOBAHUS TIO MOPCKOU
2e0q02uu U 2eouzuKe, UTS YErO CO3/@Ha CreluanbHas 1abopaTopust U MOJIY4CHbI
JKCMeAMIMOHHBIe Kopabu, ucnoabdyembie Ha Yepnom mope. ITpu 91nx paboTax
B YaCTHOCTH MCIBITHIBAIOTCS HOBBIE METOIbI MOPCKHMX T'eO(pU3HIECKUX HCCIIEI0BAHHH
MOIIHBIX TOJIIL TOPHBIX MOPOJL, JIEKALLMX HUKE MOPCKOTO AHA.

Crpemiienne K BO3MOXKHO 0osiee HIHPOKOMY U TilyGOKOMY BHEIPEHUIO HOBEH-
LIMX METOIAMK — MOJEJIUpOBaHusi, 00pabOTKM JaHHBIX HA IJICKTPOHHO-BLIMUCIIN-
TeJbHBIX MallWHAX, UCIIOJIL30BAHUS MATEMATHYECKOH CTATUCTHKM U T. 1. — Xapak-
TEpHO Ceifyac MOYTH [UTSl BCEX HAINpPaBIICHUH HCCIIE0BATEIBCKUX paboT, MPOBOAUMBIX
B YHHBEPCHTETE, BIJIOTH /0 TAJCOHTOJIOrMHU (MaTeMaTHyeckas CTATHCTHKA), TEKTO-
Hukn (MozepoBanue B 1adopatopuu, pykoBoaumoii B. B. bemroycoBbiM)
n nerposoruu (IKCepuMeHTajbHas TETPOJIOrHs, METPOXUMHUS Ha CTATHYECKOM
ocHoBe). BmecTe ¢ TeM yueHbie YHHBEPCHTETA CTAPArOTCs HE 3a0biTh, YTO reoJ0rus
SBJISICTCA TIO CBOCH MPHPOJIE eCTECTBEHHO-UCTOPUUECKOH HayKOli 1 YTO (pu3miecKe,
XUMHUYCCKHE., MaTeMATHYECKME METO/bl MCCIICIOBAHMMA JIOJDKHBI MCMOJIb30BAThCA
T B MOJHOM COOTBETCTBUM C ITUM OCHOBHBIM XapaKTE€pOM Hallei HayKH, a He
CTAHOBUTBCSL CAMOLEJIBIO.

06 061eM 06beMe HayUHOI TTPOAYKLMH Teogornyeckoro (akyabrera Mockos-
CKOrO YHMBEpCHTETa MOTrYT [aTh MPEACTaBJICHHE CJCAytoulne mndpst. B 1968 r.
yuenble (pakyabTeTa onyonukoBan 650 padoT. B ToM uucie 27 yueOHUKOB, YUeOHBIX
noco6uit 1 monorpaguii. Kpome 1010, B TOM K€ rojly Ha yYCHBIX Coserax (axyJib-
TeTa 3allMuieHo 7 JOKTOpckuX M 71 KanaumaTtckux auccepTauuii. Paborer yHusep-
CHUTETCKHX YYCHBIX HEOJHOKPATHO YI0CTaMBaJMCh JICHMHCKMX M TOCY/1apCTBEHHBIX
npemuit. MHOTMM M3 HUX TakKe TIPHCBOCHbI PA3JIMYHBIC NOYETHBIC HAYYHbIC 3BAHUA
M OTMEYEHBI Pa3JIMYHBIMU MHOCTPAHHBIMH HAYYHBIMH TEOJIOTHUCCKHUMH yHIPERIC-
HUAMH, aKaAeMUsMH, YHUBEPCHTETaAMU M OOLIECTBAMMA.
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MOCKOBCKMIf YHMBEPCHTET M €ro IeoJIOrMYeCKHi (paKyslIbTeT IO/ICpKHBACT
LIMPOKHE MEX/IyHApO/IHbIe CBsi3H. TOJIbKO 3a nocsieinue 2—3 roja roctsivMu (hakyib-
Teta Oblin amepukanckue yvyewoie ®. B. Kuur, Ax. M. Koai, [x.
Ponxepc, Ham obuwmit apyr, aBcTpasimitckuit yuwensit D . . Xwumamac,
(panysckuit — npodeccop IT. JTad dut 1, nomsckue npodeccopa B. ITo -
JKapblCCKMMU, HEJAaBHO HEOKMAAHHO CKOHYaBLmiicss Fenpux CBU A3 W H -
¢k uit, Hemeukuit nmpodeccop I'. Kaytu (I'AP) u mHorue apyrue.

Beictynast mepen Bamu B posim nocitaniieB MoCKOBCKOro YHHBEpPCHTETa, MbI
pajbl IPUTJIACUTh K cebe B TOCTH AJISi BEJACHMs HAayYHBIX MCCJICAOBAHMIA, TS TPO-
YTEHHUS] HAYYHbIX JOKJIA/I0B WJIH MPOBEICHHUS HAYYHBIX AUCKYCCHI CBOMX BEHI€PCKHX
KOJIJIEr ¥ BCeX MPUCYTCTBYIOLIMX Ha HAallemM OOLUEeM IMpa3/IHUKE WMEHHTBIX YyYeHBIX!
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BCECOI3HbI HAYYHO-UCCJIEJOBATEJbCKUMN
TEOJOTMYECKUMU MHCTUTYT MUHUCTEPCTBA
I'EOJIOTUUN CCCP (BCETEN) U IPOBJEMA KOMIIJIEKCHOT O
TFTEOJTOIT'MYECKOT O KAPTUPOBAHMUS

JI. U. BopoBukos—A. MapKkoBCKHii E. T. Wlatanos

cccre

Beecorosublit  reosioruyeckuii  MHCTMTYT MunucteperBa reosorun CCCP
(BCETI'EN) — crapeiiuiee crienaibHOE T€0JI0rHYECKOe yupexkaeHe cTpanbl. Havamno
JesiTenbHOCTH oTHOCHTEs K 1882 romy, koraa B Poccun B [TetepOypre Oblia co3pana
nepBasi rocy1apCTBeHHAs reoJjiornueckas opranusauns — [eosornyeckuii komurer
¢ 3ajayveif o0ILEro pernoHalbLHOTO reoJIOrnueckoro u3yduenust reppuropun Poccum.

[Tocne peopranusaunn [eosorndyeckoro komurera B 1928—1930 rr. u nepe-
HECeHUS! ero aJAMHUHHMCTPATHBHBLIX M MJIAHOBO-(pHUHAHCOBLIX (pyHKUMIA B MoOCKBY B
co3ganHoe Tam [y1aBHOe reoJioropa3sBeovyHoe ynpabiaeHue, ocrasuinecs B Jlenun-
rpajie HayuYHO-MCCIIeI0BATEIbLCKIE MoApa3/esieHus ObiBuiero ['eosornyeckoro Komu-
TeTa MpOa0JIKAIM CBOIO NESATEJbHOCTh B KAueCTBE HECKOJIbKMX OTPACIIEBbIX Hay4-
HBIX yupex/aeHud, oObeauHeHHbIX B 193] r. B eauMHblii HWHCTUTYT MO/ H23BaHHEM
LleHTpasbHOro  HAYYHO-MCCIICI0BATEIbLCKOIO  Ie0JIOrOpa3BeOYHOIO  MHCTUTYTa
(LIHUTPU). B 1937 r. 9TOT MHCTUTYT OB NMEPEHMEHOBAH B CBS3M C HEKOTOPBIMH
W3MEHEHUsIMU ero npoduiiss Bo Bcecorosmblit HayuyHO-HCCIIC10BATEILCKHIT reoor -
yecknit uuctutyT (BCEIEN).

B nacrosiuiee Bpemss BCEIEW — xpynublii HayuHblil reoJIOrn4eckuii LEHTP
Cosetckoro Corosa, Beayuiuii unctutyT Munnctepcrsa reosnoruun CCCP B obsactu
peruoHasbHoro reojiorundyeckoro usyyenuns: reppuropunn CCCP u 3akoHomMepHocTei
pa3MelleHHs Ha Hell TOJIe3HbIX HCKOoMaeMbIX. 3aech paboraeT 00bIIOH KOJJICKTHB
YUYEHBIX, BbICOKOKBAJIN(PUIIMPOBAHHBIX CHELIMATMCTOB, 3HATOKOB I'€OJIOTUU M IM10JIe3-
HbIX uckonaembix TeppuToput CCCP B 11e710M ¥ €ro OT/ieIbHBIX KPYITHBIX PErHOHOB.
B coctase BCEI'EM 376 venoBek, MMCIOLIMX YYEHbIC CTEHEHM JOKTOpA U KaHAMWIaTa
HayK.
31ech padoTaa MHOIHE BbIAAIOLIMECS AesTeIM HAYKH Hallleid CTpaHbl, HanpH-
mep, A. IT. Kapnuuckuit, O. A. bunuduu., A. A. bopucsk,
A.Il. TepacumoB, U. ®. 'puropbvenB, A. H. 3aBapuukuii,
. A. XKemuyxuukos, H. I1. Kaccun, B. K. Koryabckuit,
A. H. KpumrtopoBuu, H. ®. IMorpebos, I[1. U. Ilpcodpa-
xeHckuit, C. C. Cmupuos, I. O. Ctrenanos, M. M. Tetsa-
eB, . C. Daenvuwreitn, H. H. SAxoBnes u ap. 3aece padoraror
Benyume yuensie Coserckoro Corosza — B. U. SABopckuii, B. I'. I'py-
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wmeBo#, b. K. JTuxapesn, . B. Hanusxuu, B. II. Hexopo-
meB, O. Up. TTonosuunxkuua, H. B. lladapos u ap.

B cooTBeTCTBHM C 3adayamu, CTOSILLUUMU TIEPE] HHCTHTYTOM, B €r0 CTPYKType
HMEIOTCS pa3HOOOpa3Hble HAYYHO-MCCIEI0BATEIbCKHE MOAPA3ACICHUS — OT/EINbI
M CEKTOPBI. B MX umcie: 0T/1es1bl pErHOHaIbHOTO MPOQUIIS; IO T€OJIOTHH U TTOJIE3HBIM
nckomaeMbiM KpynubIX pernonoB CCCP: oTaenbl NpeJMeTHbIE, 0 OTPaCisiM Teo-
JIOTHYECKO HAYKH; OTAENbI M0 pa3HbIM IOJIE3HBIM MCKONAEMbIM; METO/IHYECKUE
OT/EJbl, B YACTHOCTH, OT/AE] METOAMKH T€OJIOrMYECKOil CheMKH M TIOMCKOB IOJIe3-
HBIX MCKOMAeMbIX, OTAEJI MaTeMaTHYECKUX METOI0B B T€OJIOTHH U Jp.

MHCTHTYT pacrosiaraeT MHOTOYHCICHHBIMH COBPEMEHHBIMU JIA00OpaTOpPHIMH,
B TOM YHCJIe MMEIOTCS, Hanpumep, 1adopaTopuu PU3UIECKHX CBOHCTB TOPHBIX TOPOI,
neTporpapuueckix MeTo/10B ucciae0Batuif, abCoMOTHOTO Bo3pacTa, yriieneTporpa-
(pmueckasi, TPUPOIHBIX BOI M I'a30B, TEPMHYECKAS, PEHTI€HO-CTPYKTYPHOTO aHaIM3a
M 3JIEKTPOHHOM MMKPOCKOIMH, CHEKTPajbHOTO aHaju3a, XUMHKO-aHaJIHUTHYECKast
smadopatopust 1 ap. Co3aana crnennanbHasi 1adopaTopust IMEKTPOHHO-BBIYHCIHTEb-
HOM W MH(POPMALMOHHON TeXHHKH, 00OpYIOBaHHAS COBPEMECHHBIMH IIEKTPOHHO-
BBIYUCIIUTEIbHBIMU MalIH H aMH.

OOLMPHBIIH OT/ACT HAYYHOH M TeXHHYeCcKoll MH(opmanuu odecrneynBaeT CBOMX
CMELMAIMCTOB M JIPYTMX TEOJOTMYeCKHX OpraHu3aluii HaywyHoit mH(popmalmeil Ha
OCHOBE aHajn3a M 00O0OILEHUS OTEYeCTBEHHOU M 3apyOexHOoi MHDOPMAMK U COC-
TaByieHHss 0030pOB IO BeAyLUUM IpolJeMaM AesTeIbHOCTH HHCTUTYTA.

Wmeetcsi obmmpHast Beecoro3nass Oubiamoreka, rae coOpaHa criemuaibHas
reoJIorMyecKast JuTepatypa Ha 23-X s3blkaX MMpa B KOJIMYECTBE OKOJIO MHJLIHOHA
KHMKHBIX €IMHUL. MHOrOYHCIEHHbIE M Pa3HOOOpa3Hble KOJUICKIMN YYCHBIX HHCTH-
TyTa COCTaBJISIFOT OCHOBY KoJuIeKuuonHoro (oujaa LlenTpanbHoro mysesi, Haxo/s-
uterocst B 3panun BCETEN. 3aech sxcnonnposano 80 Thicsiy 00pa3ioB, HITIOCTPH-
PYIOLIHMX TEOJIOTHYECKOE CTPOCHHE M TI0JIe3Hble McKomaemble Tepputopuu Coser-
ckoro Coro3a. B moHorpaduieckom oTesie XpaHsaTCsi OPUIrHHAIbI KOJUICKLUH, OIU-
CAHHBIX B MAJICOHTOJIOTHYECKHX MOHOTrpaduueckux padoTax, BHIMOJHEHHBIX CO Bpe-
MEHHU HavaJia JesiTebHOCTH [eosioruyeckoro KoMurera no Hacrosiiee Bpems. O0-
M KOJUIEKIIMOHHBIH (DOHI My3es HacuMTbhiBaeT Oojiee OAHOrO0 MMJLIMOHA Crie-
LHAJTbHBIX MY3€HHBIX YKCIIOHATOB.

[pu BCEFEWN ocyuiecTBasieT CBOK AEATEILHOCTL Psi/l MEKBEAOMCTBEHHBIX
Hay4YHbIX COBETOB M KOMMTETOB, B YaCTHOCTH: MeXBeAOMCTBEHHBIH CTpaTUrpadu-
YECKUH KOMHTET, HaY4YHblil COBET [0 PErMOHAJbHOMY TI€OJIOFHYECKOMY H3YYCHHIO
Tepputopun CCCP, HayyHO-pelaKIHMOHHBII COBET IO anmpodalui IeoJIOrHYeCKUX
KapT u Jap.

[Tpu MHCTUTYTE padOTAIOT HOCTOSIHHbIE KYpPCbl NMOBbBILICHHS KBaJH(pHUKAILMHU
CHEUMAINCTOB reosornyeckoii ciyx0Obl Coro3a B 00JIaCTH I'€O0JIOrHYECKOH ChEMKH.
B acnupanTcKoil Tpynme 3aHuMaroTcs cuctematnueckn 60—70 crienuanucTos,
KOMaH/IMPOBAHHBIX M3 PA3JINYHbIX, IIaBHBIM 00pa30M, NPOU3BOACTBEHHBIX OpTraHH-
3a1uii.

B pasnoe Bpemst Ha 0a3e HEKOTOPBIX HAYUHBIX MOAPA3IACICHHI M Ka/IpOB HH-
CTHTYTa BO3HMKAJ Psil HOBBIX HAYYHO-HCCICIOBATEILCKIX YUPEKICHHH, HAIPUMED,
Bcecorosubtii Hedsnoit unctutyt (BHUIPU), Beecoro3ublii HHCTUTYT pa3Be10YHOM
reousuku (BUPI) u ap.

WHCTUTYT OCYLIECTBIISIET PA3HOOOpa3HbIe HayUHbIe CBSI3M ¢ MexaAyHapoAHbIMH
TEOJIOTMYECKUMH  OPraHu3alUsIMU - M 3apYOeKHBIMH TeOJOrMYECKHMMH  HAYYHBIMHU
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KpyramMu. YyeHble MHCTMTYT4 HEU3MEHHO NMPUHUMAIOT ydyacTue B padoTax cecchu
MeKAyHAPOHOIO T€OJOTHYECKOr0 KOHIPecca, ero MoCTOSHHBIX KOMHCCHI W CHM-
MO3MYMOB, a TaKKe JAPYruX MEXIAyHapOAHBIX HAyYHbIX KOH(EPEHIMH 1 COBEeLIaHUi
no npobiemam npodusis UHCTUTYTA, aKTUBHO YYaCTBYIOT B COCTABJIEHMH MHOTHX
MEKIYHAPOAHBIX TEOJIOTHYECKUX KapT (reoJornyeckas i MeTalJIoreHH4eckasi KapThl,
KapThbl 4YeTBepUUYHBIX OTJIOKeHu EBponbl, ATiac Mupa u ap.), BbITOJHSIOT MHOTHE
COBMECTHbBIE HayuHble padoTbl 1o JmHuin CoBeTa IKOHOMMHYECKOH B3aMMOMNOMOILN
(C3B), IMpoKO OOMEHHMBAIOTCS ONbITOM C 3apyOeKHBIMU YYEHBIMHU, MPUHUMAS HX
B CBOMX JIaDOpaTOpHsIX M Bbie3XKas 3a FPaHHLLy.

OcHoBubiMKU Hanpasiennsimu  AesitenbHoct BCEIEW B HacTosiniee Bpems
SIBJISIFOTCSI:

@) KOMIUIEKCHOE H3yueHUe reosiormueckoro crpoeuus teppuropuu Corosa B
LIEJIOM M €r0 OTACJIbHbIX PErHOHOB ¢ pa3padoTKOii HAYYHOH OCHOBBI T€0JIOI HYECKOT O
KapTUpOBaHUs, ¢ 0000IIEHHEM T'eOJOrHYeCKUX MATepHasioB, COCTABICHUEM T€0JI0-
TMYECKUX KapT pa3HOro COAEPKaHMS:

0) W3yyeHHE 3aKOHOMEpPHOCTEH pa3MelleHHUsT MeTaJJIMYeCKUX, HeMeTasuIuye-
CKMX, TBEpP/IbIX FOPIOYMX MOJIE3HbIX UCKOMAEMbIX C COCTABICHHEM MeTaJlJIOTeHHYe-
CKMX M TIPOTHO3HBIX KapT;

6) pa3paboTKa HOBBIX M COBEPLUICHCTBOBAHUE CYILUECTBYIOLLUX METOI0B Ie0JI0-
TMYECKMX MCCIIE/I0BAHUIM, B YACTHOCTH TeOJIOTHYECKOr0 KapTUPOBAHMS,

B cooTBeTCTBMHM C yKa3aHHBIMU HANpaBJICHUSAMH WHCTUTYTOM BbITOJTHSAIOTCS
LIMPOKUU IKCIIE TUIIMOHHbIE HCCIIe/IOBaHus B pa3anytbiX paiionax Cosetckoro Coro3a
M pa3HooOpa3Hble KaMepabHbie padoThl.

He Oyner mpeyBesnnueHueM cKa3aTh, YTO MMEIOILMECS CYILECTBEHHbIE YCIEXH
Cosetckoro Coro3a B M3yUYeHHH T'€OJIOTHYECKOIO CTPOCHHUSI €ro TePPUTOPHH, B pac-
IIMPEHUU €r0 MHHEPAJIbHBIX PECYypCoB, B Pa3BUTUM TEOJIOrMUYECKOH HayKH TECHO
cBs3aHbl ¢ jesTenbHocThio ['eonornueckoro komurera — LHIHUTPU-BCETEN. Ha
Pa3JIMYHBIX dTANax MCTOPUU ITOTO HAYYHOIO YUPEKIACHUs 3[eCh BO3ZHUKAJIN U pas-
BHUBAJINCb MHOTHME HOBbBIC HamlpaBJieHUsi B TEOJOrMYECKOM Hayke, CO3/1aBajluCh M
MJI0/IOTBOPHO PabOTAOT HAYYHBIE LIKOJbI 110 BaXXHEHLIUM TIeOJJOrMYeCKUM TMpoo-
JIemMam.

B «Tpynax», «Martepuanaxy, «COOpHUKAaX)» HHCTUTYTA, & TAKIKE B T€OJIOrMUECKHX
HayUHBIX JKypHajgax Ie4aTarTCs MHOTOYMCIICHHBIC HAy4YHbIE MaTepHaslbl YYEHBIX
MHCTUTYTA 110 Pa3JIMYHBIM BOMPOCAM M MpodJieMaM reosIorHYecKoi HaykH, Mo BO-
npocaM TeOJIOTHH U TMOJIe3HbIX HCKomaeMbIX Kpynubix pernonos CCCP. BCEI'EU
CUCTEMATHYECKH CO3/1aeT KaluTalIbHbie BCECTOPOHHUE OOOOILEHUsS 10 I'eOJOrHU H
noJjie3HbIM uckonaembim Tepputopun Coserckoro Coro3a B LeJIoM, TaKUX, HANpH-
mep, kak «("eonornueckoe crpoerre CCCP» B Tpex Tomax (1958 r.), «["'eomoruueckoe
ctpoenne CCCP» B nsith ToMax ¢ atjacom reosorndeckux kapt (1968—1969 rr.),
mHorue Toma cepuu «I"eomoruss CCCPy» u ap. CrieuMaancTbl MHCTUTYTA MPHHUMAIOT
y4acTHe BO BCeX OOLIECOIO3HBIX 0000UIA0IINX TPY/IAaX M0 OTAIbHBIM TpodaemMam
reosorun: «Crpaturpadus CCCPy, «[Taneontonoruss CCCPy, «[Tetporpadus CCCP»,
«Texktonuka CCCP», «3aKOHOMEPHOCTH pa3MCILUCHHS IOJIE3HBIX HCKOMAeMbIX Ha
Tepputopun CCCP» u T. 1. Bbinossisi CBOKO 3a/1a4y HayYHO-METOIMYECKOro Kypa-
TOpa re0JIOTMYECKOr0 KapTHPOBAHMsI CTPAHbI, HHCTUTYT oOecrneunBas u oOecrneynBaer
METOIMYECKUMU MHCTPYKLUUSIMH U HEOOXOIMMbBIMH MOCOOUSIMU T'€0JIOTOChEMOUYHBIE
M TTOUCKOBBIE padoThI reostornyeckoit ciayxobr Coro3a.
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[eonornyeckuit komuteT — LULHUTPU-BCETEU — ucTtopnuecku CiroxKuBLINIi-
¢sl LEHTP reoJIOrnyeckoit kaprorpadguu. 31ech co3aBajnch U CO3/1at0TCS KPYITHEN-
lLIMe OTeYeCTBEHHbBIC Te0JIOrHYeCKHe KapTorpaduyeckue Tpy/ibl. 3/1ech ObLIM COCTAB-
JIEHbI TIepBble JIMCTbI 0OILLEll reosioruyeckoit kaprbl EBponelckoif yacTu crpamsbl
M ee TiepBasi CBOJAHAsl KapTa, COCTaBJieHa MepBasi CBOJAHAs kKapTa A3MaTCKOM 4acTH
Coro3a. Bo BCETEW 0Obiiin co3naHbl nepBble TeOJIOTHYECKUE KapThl BCEH TEPPUTO-
pun Coro3za B macutadax | :5000 000, 1:2 500000, BriocieacTBUH TPUKIBI 00-
HOBJIsIBLIKECS U Mepen3aaBaBiunecs. Co3/1aHbl M CO3AAIOTCS MHOTOUUCIIEHHBIE T€0JI0-
rHYeCKHe KapThl B pa3jiMdHbX OoJiee KpYMHbIX Maciitadax [isi BCeX KPYIHBIX pe-
I'MOHOB CTpaHbl. B MHCTHTYTe COCTaBISMUCH M COCTABIISIOTCS Pa3HOOOpa3Hble MO
CBOEMY COIEpKaHMIO M MacluTadam CHelMabHble T€OJOrHYECKHE KapThbl: 4YeTBep-
THYHBIX OTJIOXKEHHH, Majieoreorpaduueckue, reoMop]hosiornueckne, TeKTOHUYECKHE,
JmTosoro-arnunaabHele, THaporeosornueckne u ap. Bo BCEIEU co3natoTcst HOBbIe
THITBI TEOJIOTMUYECKNX KapT, HAllpUMeEp, KapThl METAJJIOr€HUYECKHE, MarMaTHYECKHX
M ocasiouHbIX (hopMalluii, KapTel rIyOMHHOTO cTpoenust u aAp. Bece 310 mo3Bosmio
MHCTHTYTY COCTaBHTb €IMHBII LIMPOKHIT KOMIJIEKC B3aMMOYBSI3AHHBIX TCOJIOTHYe-
ckux xapt tepputopun CCCP B uesnom B macturadax 1 : 7 500 000, 1: 5000 000 u
1 :2500 000, BKIHOYAIOLIUIT FEOJOTHYECKY KapTy, TEKTOHMYECKYIO, reoMopdolio-
FMYECKYI0, KapTy YeTBePTHUYHBIX OTJIOKCHWIL, T'MIAPOreosIOrHyecKyro, THAPOXUMHU-
YECKYH0, METAJNIOTEHHUECKYIO, PsI/L Teo(pU3NYECKUX KapT U Ap.

[Ton MeToAMYECKHM PYKOBOACTBOM W TpH OOJIBIIOM y4YaCTHM CHELHAJINCTOB
BCEIEW BblnojiHeH MHOTOJETHUIT KanUTaJbHbIA TPY/1 — MOJIMCTHAST TeOJIOrnye-
ckasg kapra CCCP B MWUIHOHHOM Maclutade M MPUCTYIUIEHO K HOBOMY BTOPOMY
OoJiee pacUIMPEHHOMY €€ COCTaBJIeHHIO. BelmosHseTcs eiie Oosiee rpaHAHO3HAS
M KanuTajbHas padoTa 1O CO3AaHMIO TMOJUCTHON reosiornueckoit kapter CCCP
B cpeaHemM macuitade.

OCHOBHBIMH HATIpaBJICHUsIMH reoJioruueckoit kaprorpadpun B CoBeTcKOM
Coro3e B HacTosIIee BpeMsl SIBJISIFOTCS CIe/1yIOLINE:

I. Cucmemamuueckoe nosvluienue 0emaibHocmi, mouiHocmu COOCmesero
2e0.102UdeCcKux Kapm, paciiuperue ux (‘()()(’/).)l('(lllll.‘l. ymounenue Memoouxu
cocmdae.aeHua u Od)'()/l.\l.ll’llll“l

DTO MOXKHO XOPOUIO BHACTb, HAMPHMEP, MPH PACCMOTPEHUM TEOJIOT MUECKHX
kapt tepputopun CCCP B nessom macurtada |1 : 7 500 000, 1 : 5000 000, 1 : 2 500 000,
a Takke psaa KapT OTAEJbHBIX PernoHoB cTpanbl. [loBbillleHHE AETAJIBHOCTH M
TOYHOCTH KapT €CTECTBEHHO SIBJISCTCS B NEPBYIO OuYepe/b Pe3yiabTaToM ObICTPOro
YBEJIMYEHHST ACTAJIbHOCTH PErHOHATBHOIO W3YUEHMs CTpaHbl W LIMPOKOIrO NpHUMe-
HEHHSI MHOTHMX COBPEMEHHbIX MeTO0/10B. B uyactu pacuimpenusi coaepxaHus Kapt
MOXHO OTMETHTb TEHJICHLMH [MOKa3a, HAlpUMEp, COCTaBa MarMaTH4YeCKHX MOPOJ
M MX BO3pacTa B €IMHOI LIKaJle ¢ 0CAZI0YHbIMU OOpa30BAHMSIMH, @ TAKXKE UX reHe-
3UCa, eCTeCTBEHHbIX accolualui, (pOopMaUMOHHONI NMPHHAMICKHOCTH, MMOKa3za pas-
HOOOpA3HbIX MPOSBICHUIT KOHTAKTOBOIO U PerHOHaJLHOrO MeTamop(pu3mMa, nposs-
JICHUWH JK30TEHHBIX MPOLECCOB, pa3/e/ieHHe Ha KapTaX AUW3BIOHKTHUBHBIX HapyLIeHHIt
O BO3pACTy, NPOUCXOKACHUIO U TITYyOUMHHOCTH M MHOTIO€ ApYyroe.
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2. l”ll[JOI\'()(’ cocmasiaenue CReyudaabHblxX 2e0102U4eCKUX Kapm pd3Hoeo
(‘ot)ep.)lca//u.m cogepuencimeosanue UMernWux ca nPpUHYUNoOs u Menoooe ux
cocmaesaeHuA

Bcee Oousbluasi crieluaniu3alnusi TeoJOrHYeCKuX KapT, HEOOXOANMBIX UIsl pellie-
HUSL MHOTHX TIPaKTHYECKUX U TEOPETUUYECKMX BOMPOCOB, SIBISETCS BAaKHOI XapaKTep-
HOI 4epToil reosiornyeckoit xaprtorpadun B Coserckom Cotrose. Pasauunbie crie-
HHAJIbHBIE KapThl 0000ILAIOT CJIOKHBIH KOMIIEKC TeOJOTHYECKHX sBJICHUN, HE Ha-
XOAMBLINX OTOOpakeHHsl SIBJICHUN, HE HAXOAMBLIMX OTOOpa)eHus Ha COOCTBEHHO
reostoruyeckux kaprax. C kaxabIM roaomM pasHooOpasue 3THX KapT BO3pacTaer.
WUas mo JMHMK crieuManu3aliy reojiornueckast kaprorpapus MUIET MPUEMbl HaH-
OoJiee BbIPA3UTEJILHOIO MOKa3a pas3jiMYHbIX JAaHHbIX, BAXXHBIX B TOM WJIM WHON OT-
paciu reoforuveckux 3Hanuii. Haua crpana siBasercs, poauHoil nepBoif 0630pHOi
KapThl YeTBEPTHYHBIX OTJIOXEHHH, co3aanHoii B macwrtade I :2 500000 ans o6-
upHoit Tepputopun EBponeiickoit uactu CCCP. CoBpemMeHHbIE KapTbl 3TOTO THITA
MMEIOT CJIOKHYIO HATpy3Ky. B kauecTBe npumMepa MOXKHO yKa3aTb — BTOpPOE U3/1aHHUE
kaptbl EBponeiickoit vactu CCCP, kaptbl Bcero Coserckoro Corosa B maciutade
1:5000 000, 1:7 500 000.

["eomopdoiornueckne KapTbl OTHOCSTCS K OZHOMY M3 MOJIOJBIX pa3IesioB
reoJornueckoit kaprorpaduu. B npuHumMnmax u MeToaax MX COCTABJIEHMs €lUe HET
eauHcTBa MHeHuit. CyllecTBYHOT HECKOJIbKO HAlpaBJIEHHH, ¢ CTpemMJICHHEM HalTH
HaMJIydle CrocoObl M300paxkeHuss OCOOEHHOCTEH reoMop(oIOrui  pa3aIudHbIX
paitonoB. Cpean Takux KapT MOXKHO OTMETMTb reomMopdosioruyeckue KapTbl Beeil
tepputopun CCCP B macwmrade 1: 5000 000, 1 :7 500 000.

W3 crniennanbHbIX KapT 0COOCHHO LLIMPOKOE Pa3BUTHE MOJYUYHIIN TEKTOHUYECKHE
KapThbl, SIBJSIFOLLMECS OCHOBOIL /UIsl pa3HooOpa3HbIX 0000IIeHHI BaXKHOTO NpaKTH-
YeCKOro M TeopeTnyeckoro 3naueHmus. CyliecTByeT HECKOIbKO pa3IMYHbIX TPHHLUITOB
M METOJIOB COCTABIICHUS TEKTOHUYECKUX KapT. [IpumMepom kapT, B OCHOBY KOTOPBIX
TMOJIOKEH TMPUHLMI BbIZCJICHUS TEKTOHMYECKMX OOJacTeil Mo BPEMEHU OKOHYAHMS
rJaBHeilIel ckianqaTocTu, siBiusercst TekTonuveckass kapra CCCP B macuitabe
1:5000000. Ha Oonee mno3auux TtektoHuyeckux kaprax CCCP  macmtada
1:2500000 u [:7500000 paitonnpoBanue TEppUTOPHUIl TPOBEACHO MO THUIY HX
pasButusi. MIMeroTcst CBOAHBIE TEKTOHMYECKHE KapThl, COCTABJIEHHBIC HA TPUHLUIIE
JIeTaJbHOTO M300paxeHust pa3HooOpa3Hbix MophocTpykTyp. Hanpumep, TeKkToHH-
yeckasi kapta HedrerazonocHbix obmacteir Coserckoro Coro3a B maciutabe
1:2 500 000.

MHorouncaeHHble padoThl BBITOJHIOTCS B 00J1aCTH COCTABICHUS JHTOJIOTO-
(baumanbHbIX, Majgeoreorpa@UUecKix KapT pas3inuHbIX MaclITadoB /s Pa3HbiX OT-
pe3KOB reosiormueckoro Bpemenu. KanutaiabHbIM TPYZAOM TIOCIEIHEr0 BPEMEHH
B 9TOM HAMpaBJEHHUU SIBJISIETCS aTjiac JUToJorodalnalbHbIX KapT TEPPUTOPUH
CCCP, cocrosiueii M3 00JblIOr0 YMciaa KapT pa3HOro macwrada, OTpakarolMX
naneoreorpapuyeckue yciaosust Ha Beeit tutowaan CCCP st 60sibIIMHCTBA BEKOB
BCEX TE€OJIOTMYECKHX TEPHO/IOB.

['maporeosiornueckde KapTbl Cpead CreuualibHbIX BHUAOB KapTorpauyeckux
pabot obocobuanck naBHO. B HacTosillee BpeMsi B 4aCTH OCHOBHOTO COJEPKaHMS
3TUX KapT HeT pasHorjacuid. [JTaBHbIMH 3JJIEMEHTAMH UX COJEPKAHUS SIBJISFOTCS
BOJIOHOCHbBIE TOPU30HTHI M KOMIJIEKChl. HO B M300paxkeHnn 3THX IJIEMEHTOB Cyllle-
CTBYIOT /IBa Hanpasienus. Ha oiHUX KapTax LBETOM MOKa3bIBaeTCsi BO3pacT BO/I0-
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coliepXkKallluX TreoJorYeCKuX 00pa3oBaHuii, a HA JAPYrHX THUIbI HOA3EMHBIX BOJI, YTO
MOKHO BM/ETb Ha KapTe IrpyHToBbIX Boa EBponeiickoit vactu CCCP u Ha ruapo-
reosoruyeckux xaprax tepputopun CCCP B uesnom.

JlaHHble O MECTOPOXKAEHUSIX MUHEPAJBHOTO ChIpbsi CUCTEMATU3UPYIOTCS, Kak
M3BECTHO, HA CHELHAJIbHBIX KapTaX IOJIe3HbIX MckomnaeMbiX. OHM HavaJau coCTaB-
JgsTbest 1aBHO. [lepBble KapThl JaBajii MpeaCTaBICHUE TOJLKO O reorpaduyeckom
pa3MeLLeHHN MEeCTOPOXKICHUI TMOJIE3HBIX HCKOMaeMbIX. 3aTeM COIEepKAHHE ITHX
KapT CTaJIO YCJIOKHATbCS. B HacTosllee Bpemsi OHU COCTABJIFOTCS Ha CHELHAIbHON
CIIOKHOM TeO0JIOTMYECKON OCHOBE, YTO MO3BOJISICT BU/IETH NMPpUYPOUCHHOCTbL MECCTO-
POXKIEHMI K ONpe/esIeHHBIM TI'e0JOrHYeCKUM 0Opa30BaHUSIM, MOKA3bIBAIOTCS pa3-
Mepbl MECTOPOXKIEHUI, X T€HE3UC U MHOTHE Jpyrue AaHHbie. Bee 910 3HauMTENIBHO
oboraTuiio cogepkaHue ITUX KapT. BMecte ¢ TeM Ha Takux KapTax B MOJIHE mepe
HE MOTYT PELIAThCS MHOTHE BOMPOCHI MPOrHO3UPOBAHMS MECTOPOXKACHHIH MOJE3HBIX
HucKonmaembIX. B CBSI3M ¢ 2TMM BO3HMKJIA HEOOXOAMMOCTH B pa3pabdoTke TeopeTH-
YECKMX M METOJMYCCKHX OCHOB COCTABJICHUSI M CO3/1aHUsI HOBOTO THIIA KapT — Clie-
IHQJIbHBIX MPOrHO30B KapT HA Pa3jMYHble BUIbI IMOJIE3HLIX MCKONAEMbIX, THIPO-

XUMHYCCKHUX H JIp.

3. Cozdanue Hosbix Munoe CReYUAABHBIX 2e0A02UYeCKUX Kaphnl pa3Hoco
CO()(’[).)IC(IIIII.‘I. /)(13/)(160:17/«7 npunHyunos u Memoodoe uUx CoCmaes1eHul

Cro/1a OTHOCATCS, HAPUMEDP, TaKhe KapThl, KaK METaJIOTeHUYECKHE, THIPOXH-
MHUECKHE, MarMaTHYeCKue M OcaZovYHbIX (popMaLlMil, KapThl, OCcBelIatoOUIe IyOuH-
Hoe cTpoenue u aAp. OHON U3 caMbIX MOJIOALIX OTpAC/Iei COBETCKOM reoI0r n9ecKoi
KaptorpaGun siBJISCTCSl COCTaBJICHUE MeTa/UIOreHnuYeckux kaprt. VX ocHoBHas 3a-
Jlava 3aKJIF0YaeTCsl B TOM, Y4TOOBI OTPA3UTh 3aKOHOMEPHOCTH 00pa30oBaHust U pacrpe-
JICJIEHUST B MPOCTPAHCTBE M Ha TIJIyOMHE MECTOPOXAECHWI MHUHEPAJbHOTO ChIPbI.
B sT0i1 061acTH MMeeTCs HECKOJIBKO MCCIIEI0BATILCKMX HAIPABICHUI U €CTECTBEHHO
elle HET eIMHBbIX KapTorpaduueckux MPUHLUMMIOB I COCTaBJIeHus KapT. Mertasio-
reHuyecKne kaprol pasauynbix paiionoB Cosetckoro Coro3a COCTaBISIIOTCS B pas-
HbeIX JereHgax. CBoaubie metaiorennyeckue kaprtol Tepputopun CCCP wu ero
OT/ICJIbHBIX KPYMHBIX pernoHoB coctasisitorcsi Bo BCEIEW ucxoast n3 monoxeHus
O TECHOI1 CBSI3M MPOLIECCOB PYA000pa30BaHus ¢ 3aKOHOMEPHOCTSIMH T'€0JIOTHUECKOrO
Pa3BUTHS 3eMHOIf KOpbl. B OCHOBY 3THX METAJIJIOr€HNYECKUX KapT MOJIOKEH UCTOPH-
YeCKMIT PUHLIMIT, YYUTHIBAIOIIHI, 4TO 00Opa3oBaHie MUHEPAIIbLHBLIX MECTOPOXKACHMI
HA0 paccMaTpuBaTh KaK OJHY M3 CTOPOH CIOXHOTO MNpolecca IeoJ0rHYecKoro
Pa3BUTHS 3EMHOM KOPBI B TECHON B3aMMOCBSI3H CO BCEMM JIPYTHMM MPOLIECCAMU B UX
UCTOPUYECKOM PA3BUTHH.

BakHbIM HOBBIM HAMpaBJICHHEM COBETCKOH TIeoJIOrMYecKOi KapTorpaduu
SABJISETCA COCTaBICHHE THMAPOXMMUYECKUX KapT. ITpuHUMIBI 1 METOABI MX COCTaB-
JIGHUST MOXHO BMJeThb B Jerengax ruapoxumuueckux kapt CCCP B macuirabe
1:5000 000 i B macwtabe 1 :7 500 000.

B nocieinne roabl MHOTO BHUMAHUS yAeJIseTCs CO3/1aHUIO KapT Ie0JJ0rMYeCKuX
(opmalmif, Kak OCHOBBI /TSI METAJJIOTEHUYECKUX TIOCTPOCHUI M peleHHH MHOTIHX
HAYUHBIX M MPAaKTHYECKHX BOMPOCOB M MpobieM. DTO sBUIOCH BO3ZMOXHBIM OJ1aro-
Jlapsi ycrexam, MMerolnuMest B odsacti hopMalMoHHOro aHajau3a B o0sracTu pe-
TMOHAJIBHOTO U3YYEHUsI CTPOEHUsl TeppuUTOpHM cTpaHbl. Hamo cka3aTth, 4TO B KJac-
cupukaunn popMalMii U B YaCTHOCTHM MarMaTHYeCKMX ellle HET ToKa IMOJHOIro
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e/IMHCTBA MHEHHUII M B HTOM OTHOLICHHH BEAyTCs HEOOXOAMMBIE MCCIIeTOBAHMUS.
[Moapo6HO ¢ MPHHIMIAMU H METOJOM COCTAaBICHHS TAKUX KAPT MOXHO IIO3HAKO-
MHTBCS TIPH paccMOTpeHnH KapThl MarmaTuyeckux popmauuii CCCP B macmitade
1:2 500000, a Takke KapT reoJornyeckux (popmaumuii OTAeNIbHBIX KPYITHBIX PErHO-
nos Coserckoro Coro3a, cocraBieHHbIX B Mactutade 1 : 1 500 000.

IMpo6aema Mo3HaHKS CTPOSHUS IITyOMHHbIX 30H 3€MHON KOPbI BbI3BaJjla pa3sBUTHE
paboT MO CO3/aHMIO CIELHANbHBIX KapT TJIyOMHHOTO CTpOeHMs ¢ pa3palboTKoii
NPUHIIMIIOB M METO0B MX COCTaBleHus. BaxHoe 3HauycHHe MPHOOPEH KapThl, Ha
KOTOPBIX CHATbI MOKPOBBL OTJIOKEHHUIE TOTO MJIM HHOTO BO3pPAcTa BIJIOTH 110 (by}iufl-
MeHTa. B kavecTBe mpumepa TaKMX KapT MOXHO TNPHBECTH CEPUIO KapT MaciuTada
1:2500000 ans Pycckoit mimatdopMbl, BKIKOYAIOIIKMX KapTy KpHCTAJJIMYCCKOIO
(pyHmameHnTa.

Ha ocHOBe LIMPOKOTO MCIOIb30BaHMs pa3HOOOPa3HBIX reo(pu3MUeCKHX HCCe-
JOBAHMIA CO3MaH psI KapT IJyOMHHOTO CTpPOEHMs BCCil TeppHTOPHH CCCP. D710
CBMJICTEILCTBYET O OOJIBLUIMX YCHeXax, JOCTHIHYTBIX B 00JIACTH KOMIUICKCHbIX
reoJIOrHYeCKMX MCCIe/I0BAHMUIl, TIPOHUKAIONIMX B HEIOCTYIHbIE PaHee Ui U3YyYeHUs

Gourblline TJIyOUHBI 3eMHOM KODBI.

4. Co3zoanue eouno02o wWuUpoKo20 KOMNACKCA 63AUMOYVEAZAHHBIX KAPm 014
sceit meppumopuu Coi03a u €20 0MmOeAbHbIX PeSUOH0E

CrpemileHre CHCTEMAaTHYECKH [1aBaTh KOMIUICKC KapT pa3HOro COAEpKaHiusl,
OCBELIAOUINX Bce HauboJiee BaXKHbIE CTOPOHBI T€OJIOTHH CTPAHBI M MUHEPAILHBIX
OoratcTB ee HeJp, sABISCTCS XapaKTEPHBIM TSI COBPEMEHHOM COBETCKOIl Ie0JIOrH-
yecKoil kapTorpadum.

Ve rosopuiioch 0 Komiuiekce kapt Tepputopun CCCP B macmitabax
1:7 500000, 1:5000000, 1:2500000. Eute 0omnee croxHblii 1 pa3HooOpa3Hblii
KOMILUIEKC KapTorpauyecKuX MaTepUasaoB MpeaycMaTpHBaeTCsl B HOBOM MOJUCTHOM
cepun reosornyeckoit kaptet CCCP B Gosiee kpynHom maciurade. DTOT KOMILIEKC
OTpakaeT pPe3ysIbTaThl Pa3zHOOOPA3HBIX I'eOJOTHYECCKHX, TeO(PU3MYECKHX, TE€OXUMHU-
YECKUX, THIPOre0IOTHUECKUX U JIp. uccieoBanmii Ha Tepputopun Corosa.

B0O3MOXKHOCTL CO3AaHMsI LIMPOKUX KOMIIJIEKCOB T€OJIOrMYECKHX KapT 0000111a-
IOLLEro XapakTepa SBJSETCS Pe3yJbTaTOM peasn3alni TPHHIMIA KOMIJIEKCHOTO
re0JIOrH4ecKoro KapTHPOBAaHUS TP CHCTEMATHYECKOM pPErHOHAJIBHOM TeOJIOTH-
YECKOM HM3YYeHMH CTPaHbI, PALMOHAILHOIO KOMIIJIEKCHPOBAHUS MPH ITOM pa3Jini-
HBIX METO/I0B I'e0JI0rHYeCKHX uccae1oBauil. KOMIIEKCHOCTb permoHasbHbIX HCCITe-
JOBAHUMI M UX METOOB SIBJISICTCS 00s13aTe/IbHBIM TpeOOoBaHMEM NP MX BIMOJIHEHWH,
4TO IpelycMaTpHBAIOCh BO BCEX COOTBETCTBEHHBIX METOIAMYECKHX PYKOBOJICTBAX,
MHCTPYKLMSIX U METOIMUYECKUX TTocoOMsIX, padpabarbiBaembix Bo BCE'EU. B kpart-
KOM COOOLIEHUH HET BO3MOXKHOCTH Pa3BUTh BONPOCHI, CBSI3aHHbIE C MpPOOIEMOit
PaLMOHATIBHOIO KOMIJIEKCHPOBAHMS F€OJIOrHYECKUX HCCIIEI0BAHMIH TIPH perHoHalb-
HOM KapTHpPOBAHUMH.

MOXHO OTMETHTb, 4TO IO Mepe Mepexoda Ie0JOrHYeCKOro KapTHpOBAHMs
cTpaHbl 10 Bce OoJiee u Oosiee JeTaIbHBIM MaclITabaM KOMIJIEKC 3THX MCCIIeI0Ba-
HUH M UX METOJ0B HEYKJIOHHO PACLIMPSIETCS W yClIoxkuseTcs. M B HacTosiiee Bpems
IpH JIeTaJIbHOI reosornyeckoit cbemke Coserckoro Coro3a B COOTBETCTBUH C OCHOB-
HBIMH TIOJIOKEHUSIMH JTOH cbhemkH. paspaboranubiMu BCEIEW, npemycmatpu-
BAKOTCsl MCCIICOBAHMS ISl OCBEILEHUS C HEOOXOAMMOI MOJHOTOM BCEX 3JIEMEHTOB.
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re0JIOTHYECKOTO CTPOCHMSI, BCEX BHU/IOB IMOJIE3HbIX MCKOMAEMBbIX C MX MEPCIEKTHBHOM
OLICHKOI, a TakkKe M BCeX HEOOXOAMMBIX BOMPOCOB T'MAPOreOJOTHH, MHKEHEPHOM
r€0JIOTHH, T. €. TIPe/lyCMaTPUBAETCS OXBAT BCEX BOMPOCOB, MOTYLLUMX TaK WJIM MHA4e
HHTEPECOBATh HAPOIHOE XO3SMCTBO M I€OJIOTHYECKYIO HAYKY.

B cBsi3n ¢ 3TUM B KOMIUIEKC TeOJOrOChbEMOYHBIX PAdOT BXOAAT, MOMHMO
COOCTBEHHO T€OJIOrMYECKOil CheMKH M MOUCKOB € COOTBETCTBEHHBIMHU HaOJII0ICHHUS-
MH, Teo(pH3nYeCKre, reOXMMHYECKHE, THAPOTreOJIOrHIECKHE, HHKEHEPHOTEOI0THYeC-
KHE HMCCIIeI0BaHMsl, TOpHble padoTbl. KomIiekcHpoBaHue NPUMEHSEMbIX METOI0B
€CTECTBEHHO 3aBUCHT OT OCOOCHHOCTEH TeO0JOrHYeCKOro CTPOEHMs H3y4aemMoro
paiioHa M TMOCTABJIEHHBIX /IOMOJIHUTENbHBIX 3a/1a4. COOTBETCTBEHHO TpeiLycMaTph-
BaeTCsi U HAOOp 00s3aTebHBIX M AOMOJHUTEIbHBIX KAPT Pa3HOro COACpKAaHUS, KaK
HEOOXOIMMOIT HAYYHOW OCHOBBI IUISl PELUEHHS NMPAKTHYECKUX M TEOPeTHYECKHX BO-
NPOCOB M MPOOIEM.

W350keHHOE MO3BOJISET €llie pa3 TMOAYEPKHYTh — KOMIICKCHOCTb SIBJISICTCS
BEJIYLUMM [IPHHLMIIOM NPH PErHOHAJbHBIX Feosornueckux uccienoBanmsix B Coser-
ckom Cotro3ze u 0000IIEHHH HX Pe3yJIbTATOB.
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METHODS AND AIMS OF THE INSTITUTE OF GEOLOGICAL
SCIENCES OF GREAT BRITAIN
by
K.C. DuNxHAM

Great Britain

It is pleasant to have this opportunity to congratulate the Hungarian
Geological Institute on attaining its hundredth vear and wish the ])11’0('t01‘
and all his colleagues the good fortune they deserve in the future. The achieve-
ments of the Institute have been considerable as the maps and other exhibits
indicate. The organization must have been one of the earliest state enterprises
devoted to the sciences in Hungary. This was also true of the Geological Survey
of Great Britain which, V\hon it was founded in 1835, was the fnst British
government scientific organization other than the Royal Greenwich Obser-
vatory. Its first Director was HENRY DE LA BrEcHE and among its sponsors
were CHARLES LyerL, Wiroiam Buckrpanxp and ApaM SEDGWICK, great names
in the early history of our science. A report by LyELL defined the aims of the
Geological Survey as:

“an undertaking, not only calculated to promote geological science, which alone
would be a sufficient object, but also as a work of great practical utility, bearing
on agriculture, mining, roadmaking, the formation of canals and railroads, and
other branches of national industry.”

The aims were therefore both practical and academic and so they remain
today. There may have been times when it seemed that the object was to
make geological maps irrespective of their possible usefulness; but if this
imprvsdon was given it was a false one, the result of poor public relations.

Cxperience throughout the 134 years of its existence has shown most clearly
the immediate advant: wes of having active geological surveying in progress,
and the Survey has always been to a large (‘xt(‘nt the inter pu\tm' of its maps
to great numbers of (\nqun'ors from the mineral and fuel industries, agriculture,
water enterprises, civil engineers, and other government departments.

The Geological bunov of Great Britain and the Museum of Practical
Geology were incorporated with the Overseas Geological Surveys (an organiz-
ation set up after World War II to unify and service the Geological Surv eys
in overseas territories administered by Britain) to form the Institute in 1965.

Geological surveying both onshore and offshore remains at the centre
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of its operations. In the United Kingdom, field mapping was begun at the
scale of 1/63,360 and this remains the standard publication scale. However,
with the appearance of the 1/10,560 topographic maps in 1854 this became
the mapping scale and, apart from very small areas surveyed on 1/25.000,
remains the standard scale today. Complete cover at the 1/63,360 scale for
England and Ireland was achieved by 1884, and only a small area of the Scottish
mainland and Ireland remains without one-inch maps. However, of the
241,000 sq.Km of land area about 41,400 sq.Km remain for primary 1/10,560
survey. Extensive revision of some of the earlier maps is necessary as a result
of the development of new methods and the availability of new subsurface
information.

As circumstances have allowed, memoirs summarizing the field informa-
tion and giving interpretations of the geology have been issued as explana-
tions of the one-inch sheets, but the cover in this respect is not complete for
all 1/63,360 maps.

The 1958 United National Convention on the Sea Bed, and the inter-
national agreements which have followed have brought an area of the continental
shelf roughly twice as large as its land area under United Kingdom control.
Active (rvolo«ru.ll surveying of the shelf, rich in economic ]mtontml is in pro-
gress. It is expected that ‘the publication scales for the geological maps will
be 1/200,000 and 1/100,000 on the transverse Mercator grid. Substantial pre-
liminary gravity and magnetic surveys financed by the Natural Environment
Rescarch Council and its predecessors have been carried out on the shelf by
university departments, particularly those of Cambridge, Bristol, Durham,
Birmingham, London and Hull. The Institute is carrying out more detailed
gravity and magnetic surveys as its first line of attack on the geology of the
shelf. It is also (\ng(m(‘(l in sea-bottom sampling by means of garvity corer,
vibra corer and other devices, and is expe lllll(‘ntlll“‘ with the use of a sea-bed
diamond drill. A programme of offshore drilling is now contemplated.

The Overseas Division of the Institute supplied geologists for British
Technical Aid not only in the territories formerly administered by Britain
but in many other developing countries. During 1968 its parties were active
in nineteen countries, chiefly engaged in photogeology and primary mapping,
and in mineral reconnaissance supported by geochemical and geophysical
techniques.

The Mineral Resources Division of the Institute is undertaking a quanti-
tative study of domestic mineral resources, especially those of any bulk mate-
rials sand and gravel, limestone, certain kinds of clay, which are required in
large quantities but which may exist in only limited amounts. This Division
also has units dealing with world-wide mineral intelligence and assembling
mineral statistics.

Two newly-formed divisions of the Institute cover geochemistry and geo-
physies respectively. The Geophysical Division in addition to its field work
at home and overseas, on land and offshore, is also responsible for a project
in global seismology and for the international work on the earth’s magnetism.
It maintains three observatories with geomagnetic equipment and one with
seismographs. A laboratory for engineering geology also comes under the
control of the Geophysical Division.
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The Geochemical Division engages through its Radioactive and Rare
Minerals Unit, in investigations for uranium resources on behalf of the United
Kingdom Atomic Energy Authority. It is also equipped with the latest devices
for physical as well as chemical analysis of rocks in very large numbers. Special
investigations in this Division include a world-wide study of carbonatites,
and there are laboratories for isotope geology.

The Geological Museum opened on its present site in South Kensington,
London, in 1935, forms a link between the work of the Institute and the general
public. At present the average number of visitors is 400,000 annually. The
Museum not only has exhibits dealing with British geology, but covers eco-
nomic geology in general and has a fine collection of gemstones on show.
It houses in such a way that they are accessible to all bona fide researchers,
the national collections of fossils (approximately five million) and of sliced
rocks. These are respectively the responsibility of the Palacontological and
Petrographical departments which also undertake service work in connection
with th(‘ field surveys and research on their own account. Also housed at the
Museum is the Hydrogeology Department undertaking reasearch on all aspects
of underground water. The main Library of the Institute, one of the most
complete in Europe, is attached to the Museum.

The present authorized strength of the Institute is 700, including over
400 scientists. Thanks to the growing interest of government in natural resources
and to other factors the numbers of staff are at present tending to grow.
The Institute aims to offer as comprehensive a service in the earth sciences
as the needs of the government and industry dictate ; and it expects in the course
of its work to advance materially both the fundamentals and the detail of
our knowledge of the earth.

In earlier times there has been regrettably little contact between British
geology and geology in Hungary. The hope may be expressed here that this
visit will lead to the establishment of very cordial relationships between our
two Institutes.

[
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OCHOBHBIE HATIPABJIEHU I HAVUHBIX UCCJIEJTIOBAHUN
MUHUCTEPCTBA TEOJOT'UMN CCCP

' U. Top6byHoB
ccep

["'eonoruyeckoii ciyx0oit CCCP 3a roabt CoBeTCKOM BJIACTH CO3/1aHa NPOYHAs
MHHEpaJIbHO-ChipbeBasi 0a3a, obecrevynBarollasi BHICOKHE TEMIIbl PA3BUTHS YEPHOI
M LUBETHOW METAJUIypPruM, XUMHUYECKOH U TOIMIMBHON MPOMBILIICHHOCTH, MPOMBbIILLI-
JIEHHOCTH CTpPOMMATEpHaIoB U T. II.

ITo pa3BemaHHBIM 3anacam YrJsl, )KeJe3HbIX U MapraHLEeBbIX py/I, MPUPOIHOrO
raza, Me/u, HHUKeJs, CBUHIA, KoOaiabTa, BoJbphpama, monubaeHa, cypbMbl, CEpbI,
amatuTa, acoecta M HEKOTOPBIX APYrux noJesnbiXx mckonaembix CoBerckuit Coro3s
BBILIEJT HA TIEPBOE MECTO B MUpE.

Ho mepcrieKTHBHBIMY TUIAHAMM Pa3BUTHS HAPOIHOIO XO3sifCTBa CTpaHbl Npe-
JIyCMATPUBACTCS IaIbHEHIIIHI POCT MPOU3BOACTBA MPOMBILIJIEHHON TpoayKiuu. [To-
TOMY COBETCKMM I€0JI0raM MpeJACTOUT MOATOTOBUTH HOBbIE MHHEPAJIbHO-ChIPhEBbIE
pecypchl, OTKPbITh HOBbIe He()Tera3oHOCHbIE OacCeiHbl, py/IHbIe PaiioHbBI M MECTO-
POXKACHUSI.

XapakTepHoil 0COOEHHOCTBIO TeoJioropasBeiouHoro mpoussojactsa B8 CCCP
SIBJISIETCSL €r0 TECHEHLasi CBSI3b C HAYKOM, I'/le HEpa3pbIBHO COYETArOTCs TyOoKuii
HAYYHBIMH TTOMCK M WHAYCTPUAJIbHbIE METO/IbI BE/JICHUS MOMCKOBBIX M pPa3BeIOYHbIX
paboT. I'eosoruyeckas ciayx0a B Hallleif CTpaHe MO CYUIECTBY sIBIISIETCS Hay4dHO-
NPOU3BOACTBEHHOM OTPACIBbI HAPOJIHOTO XO35HCTBA.

[TocTostHHas CBSA3b TEOPETUYECKUX MCCIAEAOBAHUI € TEOTOTMYECKON MPaKTUKOM,
Hay4yHasi 0OOCHOBAHHOCTb M CMEJIOCTh T'eOJIOTMYECKHX MPOTHO30B OOeCHneunsn co-
BETCKOI TIeOoJIOrMH YCMeX B PELIeHWH MHOIMX CJIOKHBIX MHHEpPaJIbHO-ChIPbEBbIX
npo0.Jiem.

[ToaTomy Ha Bcex dTanax couuanuctTuyeckoro crpoutensctsa B CCCP oano-
BPEMEHHO C pa3BUTHEM Te0JIOrOpa3BeJ0YHbIX padOT HEMpepbIBHO YBEJINYHUBAJICS
00beM CONMYTCTBYIOLIMX MM HayYHBIX uccienoBaHuid. B uenrtpe w Ha nepudepuu
CTpaHbl CO3/1aBaljiaCh LIMPOKasi CeTh HAyYHO-UCCIIEIOBATEILCKUX HWHCTHUTYTOB, SIB-
JISIOILMXCSI COCTABHOM YaCThbIO Ire0JOrMYecKoi CI1y)Obl CTpaHbI.

OcobeHHo OypHO CTPOMJIMCH HOBbIE MHCTUTYTbI B nepuosn ¢ 1944 no 1957 rr.,
B IIEPHOA BOCCTAHOBJICHUSI Pa3pyLIEHHOIO BOWMHONH HapOJHOro Xo3siCTBa, KOrjaa
B cucTeMe MHHUCTEPCTBA I€OJIOTUM M B JAPYrMX MPOMBILIJIEHHBIX MHHUCTEPCTBAX
JIONOJIHUTEJLHO K TISITH JOBOEHHBIM HAayYHO-MCCJIEA0BATEIbCKUM WHCTHTYTaM —
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BCEI'EU, BUMC, BCEIT MHI'EO, BHUT'PU u HHUT'PU — co31aH0 ete oauuai-
uate: BHUUreodpuzuka u BHUIHU B Mockse, BUPI", BUTP u HUUI A B Jlenun-
rpazae, KasMIMC B Anma-ATte, HeTsiHble MHCTUTYTHI B TalukenTe u JIbBoBe, HHCTH-
TYTbl MHHEpaIbLHOro Chipbst B Mpkytcke u TOusucu.

B 1957 r. B ¢Bsi3M ¢ peopraHu3aumeil reogornueckoi ciiyxO0bl cTpaHbl BCe ITH
WHCTUTYThI ObLIM 0O0BeAMHEHBI B cucteMe MunuctepcrBa reonoruu CCCP. s
OoJtee ornepaTUBHOI CBSI3M LIEHTPAJIbHBIX HAYYHbIX YUPEKICHHI C reosioropa3seiou-
HBIM MPOM3BOACTBOM OpraHn3oBaHbl uxX (puiamassl B ropoaax [lepmu, Oxe, Xaba-
poscke, Tyne, baky., Oxtsadpbckom, Kpacnonape, Ainma-ATe U Ap. ropoaax.

CeTh HayYHO-MCCIIEIOBATEILCKUX yupexaeHuit MunuctepcrBa reosoruu CCCP
3HaYuTeIbHO nonoJjuuiace B 1963 r., koraa u3 Akaaemuu Hayk CCCP u coro3ubix
pecnyOank ObLin nepeaanbl MunuctTepcTBy 13 MHCTHTYTOB.

B nocnenuue roapl co3ganbl 3anaano-Cudupckuil HayyHO-HCCIIe10BATEIbCKHIA
reosioropa3sseounbiii HepTaHoit nuctutyT (3anCuoHUTHUW) B Tromenn, Beecoros-
HbII HAYYHO-MCCJICIOBATEILCKHIT MHCTUTYT KOHOMHKH MHHEPAJIbHOTO ChIpbS M
reosioropasseoutbix padot (BUDMC) B Mockse n Beecoro3Hblii HayuHO-MCCIe10Ba-
TEJIBCKAI HHCTUTYT MOPCKOii reostoruu u reodusuku (BHUUMOPI'EO) B Pure.

B Hactosiuee Bpemsi B cucteme Munncrepersa reosorun CCCP umeetcst 36
HAy4YHO-MCCIIC0BATEIbCKMX MHCTUTYTOB, rae paboTaroT cBbilie 28,5 ThiC. 4yesloBeK,
13 Hux 6omee 10.000 HayuHBIX COTPY/JAHUKOB M HHIKEHEPOB, B TOM Yucie 244 noktopa
u 2140 xananaatosB Hayk. OueHb BaXHYI HayuyHO-MCCJIEOBATEIBCKYIO paboTy
HEMOCPE/JICTBEHHO Ha MecTtax npoBoasT Oosee 1100 TeMaTHUECKUX IKCHEAMLME M
napTHil TEPPUTOPHAIILHBIX T'€OJOTHUECKUX YNpPAaBICHUI, HACUUTHIBAIOILNX B CBOEM
cocrase Oosiee 9700 mHKEHEPOB M TEXHUKOB, U3 HUX 7 AOKTOpOB M 160 kaH/MIaTOB
HayK.

Takum 0O6pa3om, BCEro Ha MCCea10BaTe/IbCKO padoTe B cucteme MuHucTep-
crBa reosjoruu CCCP 3ansato cBbitie 38 ThiC. uejoBek, T. €. 0koJ1o 7.8 % oT oluiero
ypcja padOTHHKOB Te0JIOrHUecKoil Ciry)Obl.

MUHUCTEPCTBO TEOJIOTHH €KErO/IHO BbIACISACT Ha MPOBEACHUE HAYYHO-HCCIIe-
nioBaTesbckux padbor okosio 109 ot obuiero obdbema OHOKETHBIX ACCHTHOBAHMIA
Ha reojioropa3seouHblie padoThl.

HayuHo-ucciie1oBaTe/IbCKMe MHCTUTYTbl M TEMaTHYECKME IKCHEeAUINH, OCy-
LICCTBIISIFOLIME HAYYHOC 00C/IYKHBAHHE TeOJIOrOpa3Be/IovHOro NpoU3BOACTBA, TPO-
BOJISIT MCCJICAOBAHMUS MO LLIMPOKOMY KPYTy FeOJIOrHYeCKUX M TEXHUUYECKUX MMpodem,
KOTOpbIe MOXHO 00beTHHUTHL B 10 KpyMHbIX HanpaBIeHHI:

1. Pecuonaavio-eeoiocuueckoe uzyuenue meppunopuu CCCP, rocynapctBeHHOE
reosiornveckoe kaprtuposanue. ([osnosuoit unctutyr BCEIEWN.)

LleHTpajibHOE MECTO B PErHOHAJIbHO-FEOJIOr MYECKUX UCCIIC10BAHUSIX 3aHUMALOT
pa3paboTka M COBEpIUCHCTBOBAHHE METO/]0B TE€OJOrHYECKOro KapTHPOBAHUS, IIHK-
pOKOe BHEApEHHE B MPAKTUKY TeOJIOrMYeCKOil CbEMKM HA3eMHBIX reo(U3HUUECKHX,
TEOXHMMHUYECKUX M aIPOreosIOrMYecKuX METO/0B, COCTAaBJIEHHEe M W3JlaHHe Tocyjaap-
CTBEHHBIX T'€OJIOTHYECKHX KapT M 000011aromuX Tpy10B, BKItoyas GpyHIaMeHTalb-
Hble u3aauus «Ceonorun CCCPy, «Ctpaturpadguu CCCP» u ap. I[To saTtomy narnpas-
JIEHNIO exeroAaHo paspadateiBaetcst 350 Tem.

B reosiornyveckoii chbeMKe M reoJIOrnueckoi kaprorpauu J10CTUTHYTbI 3HAYH-
TesibHble ycrexu. Eciu B 1917 r. OblJ10 3aKapTHPOBAHO MPEUMYILLECTBEHHO B MEJKHX
macutadax toasko 10 % Tepputopun Poceun, To B 1959 r. nosHocThio 3aBeplieHa
MesikomacuiTabHas reosjoruyeckas cbemka Beeit tepputopun CCCP,
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["eostoruyeckast ciyxkda u Apyrue oTpaciu HapOJAHOrO XO3sIHCTBA MOJHOCTHIO
obecneueHbl CBOJHBIMH Teosoruyeckumu kapramu Beeit tepputopun CCCP B mac-
wradbax 1:5000 000, 1:2500000 u 1:7500000. ['eosornyeckue xaprbl COMpO-
BOXK/IAIOTCS CepUeil CrielMaibHbIX KapT TOro ke MaciuTada — KapThl YeTBEPTHYHBIX
OTJIOKEHUH, TeoMOpP(pOSIOrHYeCcKne, THAPOreoJOrnyecKne, I'HApOreoXuMHYECcKue,
reou3nyeckue, METaJJIOreHHUYECKHe U Apyrue, oToOpaXkarollne BbisBJICHHBIC 3aKO-
HOMEPHOCTH Pa3MeLLEHHs 10JIe3HbIX HCKOITAeMbIX, B TOM 4YHcJjle He()TH, yrieid u T. 1.

Jtsi najbHeHlIero Hay4HO-TEXHHYECKOro Mporpecca B perHoHajJbHOW TeoJio-
run TpedyeTcs 3HAUMTEIbHOE yBeTHUYCHHE TTyOMHHOCTH TeOJIOrMYecKOro KapTHpO-
BaHMs, YIrJ1yOJeHHOE H3YYEHNE UCTOPHH Pa3BUTHS TEPPUTOPHH, YCTAHOBIICGHHE OCHOB-
HbIX 910X PYA00Opa30BaHUSI M BbISBICHHE TEKTOHMYECKHX CTPYKTYP, KOHTPOJIH-
PYIOLMX pPa3MEILECHUE MECTOPOXKICHUH MOJIE3HbIX HMCKOMAEMbIX, C COCTaBIICHHUEM
KapT KpucTaiinueckoro (yHmaamMenTta niatopm M IIUT, Tonorpaduyecknx KapT
MOBEPXHOCTEH «pa3iesiay MeX/1y pasiMYHbIMU CTPYKTYPHBIMH SIpyCamMu; MpU 3TOM
TUTAHUPYETCS OCYLUECTBUTH KOMIIJIEKC T€OJIOrMYECKUX, reoPu3ndeckux U reoXumu-
YECKMX MCCIICIOBAHMIT C HCIOJIb30BAHHEM OMOPHOIO M KapTorpaduueckoro oypeHwus,
A9POMETO/IOB.

13 00umx npodiem pernoHaJbHOM reoJornn 0Co00ro BHUMAHMS 3aCyKHBAIOT
M3yYEHUE COOTHOLUEHHUN IMOrPAHUYHBIX CTPYKTYP MJIAT(GOPM M TUIMT C OKPYKarOLLU-
MM MX CKJIaJMaTbIMHU MOSICAMH; M3YUYCHHE YETBEPTHUYHOI I'€OJOrnu U reomMopdoio-
TMU. TEOJIONMM aKBATOPUI M THA BHYTPEHHUX MOpEii.

WMuctutytsl MunucrtepcTBa BMECTe ¢ MHCTHUTYyTaMu AKaJeMUH HayK BeayT
paboThl MO M3yueHUIO reoJiornueckux (Gpopmauuii (0caJ0uHbIX, 0Ca10YHO-BYIKAHO-
reHHbIX, MeTaMOP(PHUYECKHX, MArMATHUCCKMX) M CBSI3AHHBIX C HUMHU MOJIE3HBIX
nckonaembix. PopMalMOHHBI METO/I Bee OoJiee BXOAUT B MPAKTHUKY PErHOHAJIbHBIX
reoJIOrMYECKUX MCCIIeIOBAHMIA, CONPOBOXK/IAOLIMXCS COCTaBICHHEM KapT (hopmaluit
M Ha ITOI OCHOBE — KapT MOJIE3HbIX HCKOITAeMBbIX.

WMucturyrom reosiorur ApKTHKH JOCTHIHYTBI ONpe/IesIeHHbIC YCIEXH B U3yye-
Hun Apktukn u Cybapktuku. CocTaBiieHbl KapThl MOJSPHBIX 00s1acTeif — reosioru-
yecKasl, TeKTOHMYECKAsi M YeTBEPTHUYHBIX OTJIOkeHuiH — B macwtade 1 :5 000 000,
oToOpaxaroiue reosiornueckoe crpoenue ava Ceseproro JlegoButoro oxeana
M cesBepHbIX Mopeil ATiaantmueckoro u Tuxoro okeanos. C 1965 r. nenpepbiBHO
BE/IYTCsl Fe0JIOrMYeCKue Mccie10Banusi B AHTapKTHKE.

2. B obnactu eeosocuu noaeznsix uckonaemvlx yCuiaus ydeHbix Munucrepcrsa
HAIpaBJieHbl HAa PEUICHUE HAYUHBIX MTPOOJIEM, CBS3aHHbIX C PACILIMPEHUEM MHHEpAJIb-
HO-CbIPLEBOIt Oa3bl He)TH U ra3a, Yriis M TOPHOYNX CIIJIAHLEB, PA3JIMYHBIX METAJUIOB,
HEPYIHOTO ChIPbSi M CTPOUTEbHBIX MaTepuasoB. Hayuuble uccie1oBaHus, Kak npa-
BHJIO, OXBATbIBAlOT BeCh KPYr BOMPOCOB OT pa3paboTku Teopuu (HopMHUpOBaHHUS
3ajiexkeil HeTH, raza M yrijis, perMoHajbHOW METAJIJIOTEHHH M PYA000pa30BaHuUs,
METO/IOB MPOMBbIIIJICHHOW W TNPOTHO3HON OUEHKH OTAEIbHBIX MECTOPOKICHHH M
palioHOB, 10 aHAJIN3a COCTOSIHUS ChIPbeBOM 0a3bl MPOMBILLJICHHOCTH BCeil CTpaHbI.
Pe3ysibTaThl TaKuX HCCIIEJOBAHMI CIyKAT OCHOBOW [UIsi pa3pabOTKM HayuyHO 00-
OCHOBAHHbIX HallpaBJIeHUH reoJioropa3BelouHbix pador. [To 3TOMY HampaBiICHHIO
exeroaHo paspabdartsiBaercs okosio 1060 Tem.

WccaenoBanus, npoBeaeHHbIe HEPTAHBIMI HHCTHTYTaMu BO riae ¢ BHUTHU
u BHUI'PU, oxBaTbiBatOT LIMPOKUI KPYTr BOMPOCOB HE(PTSHON Ie0JIOrUH, HAYYHOTO
000CHOBaHMS HAaNMpPaBJICHUH U METOAMKH MOUCKOBO-pa3BeAOYHbIX paboT Ha He(Tb,
roproure raspl u reauid. OtkpbiTe Bosro-Ypassckoit, 3anaano-Cubupckoit, 3a-
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maaHo-Ka3zaxcranckoit, Cpeane-A3uatckoit, bemopycckoii, SIkyrckoit 1 BocTovHo-
Cnbupckoit HedTera30HOCHBIX IPOBUHLMK CTAJIO BO3MOXHBIM Tociie 0000IeH s
Te0JIOTHYECKHX MATepHaoB U B pe3ysbTaTe TyOOKOH HayyHOH pa3paboTku Teope-
THYECKUX M MPUKJIATHBIX MTPpoOJeM He(PTIHOM reosIorHu.

B HacTosiiiee BpeMsi COCTaBJIEH IIPOrHO3 HE(PTEra30HOCHOCTH /ISt BCeM TeppH-
Topun CCCP ¢ BbIjieJIeHUEM NEPCIEKTUBHBIX HE(TEHOCHBIX M T'a30HOCHBIX 3eMeJIb
M C KOJIMYECTBEHHOM XapaKTepUCTUKOM 3a1acoB 1O TeKTOHUMYECKUM M CTpaTHrpadu-
YECKHM KOMILJIeKcaM. DTa paboTa jerjga B OCHOBY I'€HEpPalbHOTO TLIAHHPOBAHUS
JTaJIbHEHIINX TOUCKOBO-Pa3BEIOYHBIX PabOT 1 MO3BOJIHIA HAMETHTH IYTH Pa3BHTHS
100b1uM He(pTH M ra3a B cTpaHe Ha OOJIbLINE CPOKH.

WncTuTyTamu MUHEPaJIbHOTO Chipbst Bo TitaBe ¢ BUMC, LHUTPU U UMTI'PD
COBMECTHO C NMPOM3BOLACTBEHHBIMH TI'€OJJOTHYECKUMM OpPraHu3alMsiMU pa3padaTsl-
BAIOTCSI HAYYHBIE OCHOBBI IIPOTHO3a W OLEHKH PYAHBIX MECTOPOXKACHUH, TPOBOISTCS
BeCbMa BaXXHbIE MCCJIEI0BaHMS, OOeCeunBLINEe HEYKIIOHHOE YIYYIIEeHHE MHHEPAJIbHO-
CbIpbeBbIX 0a3 MPOMBILICHHOCTH CTpaHbl MO BCEM METaJIaM U LEJIOMY PSi1y He-
METAJUTHYECKHUX TTOJIE3HBIX HCKOMAeMBbIX.

Komnektusom BCEI'EM cocrtaBnena wmetasuiorennueckass kapra CCCP B
macurabe 1:2 500.000, otoOpaxarouiasi 3aKOHOMEPHOCTH pacrpe/ie/ieHHsi MeCTo-
POXJIEHHI B pa3IMYHBIX THITAX METAJJIOTEHHMYECKUX 30H M paionoB. CocTaBiieHbl
METAJJIOTEHUYECKHE U TIPOrHO3HbIE KapThl IO LEJIOMY psiLy PYAHBIX MPOBHHLIMIA U Ha
OT/ICJIbHBIC BH/IbI MOJIE3HBIX MCKOMAEMBIX.

[TpoBoauTCsl majibHEHIIAsT TUMTH3ALUMSI U KiaacCU(PUKALMS PYTOHOCHBIX IJIOLIA-
JIei B METAJJIOTEHMYECKNX 30HaX. J[Mama3oH MeTaJuTOreHHMYECKHX HCCIIe0BaHUiA
3HAYUTETILHO PACLLIMPHIICS M OXBAThIBACT Ceiyac He TOJILKO IHIOTEHHYIO, HO TaKkKe
9K30TeHHYI0 M MeTaMOpP(OTEHHYIO MeTaJJIOreHHIo. MeTaslIoreHnueckue Mcciies1o-
BaHUS OCAZOYHBIX KOMIUIekcoB ycnewrno passusator JIOIIU, CHUUTTUMC,
BCEIEW u npyrue MHCTUTYTHI.

[TpoBoasiTes B H60JiblIOM 00bEME ACTaIbHbIC HCCIIEI0BAHUSI T€OJOIHU, TEOXH-
MHUH U CTPYKTYP PYJHbBIX MOJIEH K MECTOPOXKIACHHIH, MUHEPATBLHOIO COCTAaBa U TEXHO-
JIOTMYECKUX CBOMCTB pya. M3yuaroTcsi sIBJICHHS 30HAJBLHOCTH MECTOPOXKIECHHUH,
OKOJIOPY/IHbIE U3MEHEHMsI, UCTOPHUs TMpolieccoB pyroodpaszosanus. Ha ocnose no-
JIYYEHHBIX Pe3yJbTaTOB MOATrOTOBJIEH Psi/i KPYMHBIX HaAYYHBIX TPYIOB.

3. UHCTHTYTBI MHHEpaJbHOTO Cbipbsi, B ocobennoctn BUMC, LIHUIPU,
KasUMC, KUMC, UMP u nap. seayt Oosblune padoThl MO Pa3BUTHIO meopuul
0002aMUMeAbHbIX U MEXHOA02UYE CKUX NPOYECCO8, d MAKIHCe MEXHOA02UHeCKOMY U3Y-
YEHUIO U AHAAUZY MUHEPAAbHO20 CbIPb, OYCHKE PA36e0yeMbiX MeCmoposcOeHuUil.

PaspaboTanbl M BHeApeHbl HOBbIE (DJIOTALIMOHHBIE, /1€pHO(DU3UYECKUE, TPABHU-
TALMOHHbIC W THAPOMETAJUTyprHuecKHe METOJbl M armaparypa Ui oboralieHus
KOMILJIEKCHBIX DY, LBETHBIX METAJJIOB, pa3paboTaHbl TEXHOJIOTMYECKHE CXEMBI
oboraileHus pya 30J10Ta, cXeMbl 000TallleHUs] THTAHOLIMKPOHOBBIX POCCHINEH, XKe-
JIe3HBIX M MapraHueBbIX py.I.

WHCTHTYTaMK BMECTE C TIPOM3BOACTBEHHBIMHU J1abopaTOpHsiIMH M3yueHa 000-
raTMMOCTb M JIaHA TEXHOJIOTHYECKasi OLEHKAa Py COTeH HOBBIX MECTOPOXKIECHHH.

DTH McCIeNoBaHUS TIPEC/IeAYIOT 1ieJib 0oJjiee MOJHOrO MCMOJIb30BAHUS MHUHE-
PaJIbHOTO CbIpbsi U BOBJE4YeHHWs B c(hepy MpOM3BOIACTBA HOBBIX THIIOB MECTOPOXK-
JEHUH.

4. B obnactu amaiusa mumnepaivio2o colpbs WCCIEJI0BAHUS HaNpaBJeHbl Ha
CO3/IaHUE COBPEMEHHBIX IKCHPECCHBIX SAEPHO-(PU3MUECKUX METOAOB M armapaTypbl.
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CkoncTpyHpoBaHbl puOOpbI «MuHepan-2» u «MuHepasi-3» ist peHTreH-PaIHOMET pH-
YeCKOro aHalim3a Ha OO0JbLIOE YHCIIO JIEMEHTOB; «Bepuiui-2y — s onpe/esieHus
Oepuitust GOTOHEUTPOHHBIM METOIOM; JIa3epHasi MpUCTaBka K Mukpockony MU H-8
JUTSL CTeKTPaJIbHOTO aHaJW3a MUKPOBKJIOYEHHH B HuIMdax; npubop «Pepputy st
9KCIpecc-aHaln3a Kelae3HbIX pyd. Pazpaboran komIuieke anmapaTypsl THna «stein
[T OTpe/esIeHHsT 9JIeMEHTOB OT JIMTHUS 10 ypaHa. HeHTpOHHbIN ¥ aKTHBAIMOHHbIif
METO/IbI, a Takxe M annapaTtypa tuna «HeiiTpon-2» » npyrue npubGopbl co31aHbl BO
BHUUAI Te.

B Oynyuiem Takue pa3paboTku u 1abopaTopHble McCieI0BaHus OyayT 3HAYM-
TEJBHO PACLIMPEHbl M MOAHATHI Ha 00Jiee BBICOKUI HAayYHO-TEXHUYECKHX YpPOBEHb.

5. B nocyeiHne ro/Ibl YCIHEUIHO pa3BUBAIOTCS M ccaedosanus no cunmesy 8aic-
Hetux 0449 Hapoono2o0 xozaticmea munepaios. Uncturyrom cunresa (BHUMCUMC)
pa3paboTaHa M BHeJpeHa TEXHOJIOTHS BbIPALLUMUBAHMUS HCKYCCTBEHHBIX KPHMCTAJJIOB
KBaplia, N0 CBOMM KayeCTBaM KOHKYPHPYIOUIUX C JYYLIUMHU MPUPOIHBIMH COPTAMH,
a 1o cebectonmoctu B 20—25 pa3 menieByie MpUPOAHbBIX.

Benyrest mcciemoBaHusi O CHHTE3Y OMTHYECKOTO KBaplla, aMETHCTa, CJIFOIbl
— (hrop-roronura, TyronaaBKMX MUHEpPaJIoB, acOecTa, KaJblUTa U JIp.

Buenpena B IMPOU3BOICTBO HOBAsl TEXHOJOTMS ITOJYYEHUS] MCKYCCTBEHHbIX ajl-
Ma3oB Mapkn «CAM)» (cuHTeTHYECKMI alMa3 MOHOKPHCTAJIbHBINA).

B nanbHeiiuiem HavyHyTCs pabOThI MO TEXHOJOTHH CHHTE3a KPYIHBIX KpHCTa-
JIOB CIIIOIBI M aJIMa30B.

6. MUHKCTEPCTBOM T€OJOTHH OCYILIECTBIISIETCS 110 CYILIECTBY HOJIHbBINH KOMILIEKC
2UOPO2€0.A02UYeCKUX U UHIICCHEPHO-2€0.102UHeCKUX VICCIIeIOBAaHUIT HAa TEPPUTOPUH
crpanbl. Mucturyramun (BCETMHIEO, BCETEU, TMIPOUHIEO) coBmecTHO
C TEPPUTOPUATILHBIMHU TE€OJIOTHYECKUMH OpraHu3alusMi COCTABIICHBI: THAPOreoJI0-
ruveckasi kapra CCCP macmraba 1 : 2 500 000, kapTa MUHEpaJIbHBIX, €CTECTBEHHbBIX
M OKCIIyaTAllHOHHBIX PECYPEOB IMOJI3eMHBIX BOJ. BIM3UTCS K KOHIlYy cocTaBiieHHe
copokaBocbMUTOMHOI ¢BoJikM «['maporeonorus CCCP».

B mHcTHTYTax pa3pabaTbiBarOTCS M COBEPUICHCTBYIOTCS METO/bl THIPOreoJIo-
IMYECKOr0 M MHXEHEPHO-TeOJIOrMYeCKOro KapTHPOBAHMS, IOMCKOB, Pa3BEIKH H
OXpaHbl ITO3eMHBIX BO/I, H3Y4AIOTCSI THAPOTEOTOT HIECKUE YCITOBUSI MECTOPOKACHHIH
MOJIE3HBIX MCKOMAeMbIX, B OCOOGHHOCTHM HedTera3oBbIX. Bemyrcss ucciemoBaHus
BOJIHO-COJIEBOTO OajlaHCa OpOLIAeMBbIX TepPUTOPUI, pa3padaTbIBAIOTCS MPUHIMIIbI
IHIPOMETHMOPATUBHOTO PaiiOHUPOBAHUS C BbIJEJICHUEM KOHKPETHBIX TUIOLIAJICH M
JAIOTCSl PEKOMEHIALMU MO PalMOHAJIBHBIM pexumMaM opouleHus. PasBuBaroTcs
TEOPeTHYECKHE M HKCHEPHMEHTAJIbHbIE MCCICIOBAHMS IO MaJeOrHIpOreoOruu,
Teopuu (POPMHUPOBAHHS, TCOXUMUH, COCTABY, PEKUMY U pecypcaM TOJI3eMHBIX BOJ,
MEXaHHKe T'PYHTOB, OMOJ3HSM, KapCTy M reOKpuoJioruu. BHeapsercs B mpakTUKY
KOMIIJIEKC TEHETPAlMOHHO-KaPOTAXKHBIX IKCIPECCMETOAOB OINpEIeICHUsT MeXaHH-
YyeCKHX CBOMCTB PBIXJIBIX TOPHBIX TOPO/1 Oe3 OypeHus CKBaKuH u oTOOpa npoo.

7. Teogpusuueckue uccaedosanus SBISIFOTCS HEOTHEMJIEMON HaCTbIO T'eOJIOTH-
yeckux pabor. HayuHo-uccireoBaTeNbCKHE M ONBITHO-KOHCTPYKTOPCKHE pPabOThI
no reousuke BeayTCst B 23 MHCTUTYTAX, BO BCeX (huiiMamax U ONbITHO-METOAMYECKUX
axcrniequuusax. Ha HUX pacxomyeTcsi MpUMEpHO OJHA TpeThb BCEX aCCUIHOBAHWIA.
CoBepLIEHCTBYIOTCS CYILIECTBYIONIHE, pa3padaTbIBAlOTCs U BHEAPSIOTCS HOBBIE T€O-
(bu3nyeckue METOIBI M anmapaTypa.

JanpHel i HayYHO-TeXHHYECKHi Tporpecc B 00JacTH reo()U3MYECKUX Me-
TOJ/IOB JOJDKEH HATH 10 MyTH CO3MaHUs alnapaTypsl Ul perucTpaunn i 06paboTku
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JaHHbIX BeeX (B MEpBYIO oYepe/lb ceiicMOpa3BeI0YHbIX) METO108 B LM(poBOii (op-
Me; METOAMKH M anmapaTypbl ceiicMopa3Be/IKi ¢ IPUMEHEHHEM HEB3PbIBHBIX HCTOY-
HHUKOB YIPYTHX BOJIH, B TOM 4HCJIE BOJIH, BO30YXIaeMbIX 3eMJICTPSICEHUIMHE; arna-
paTypbl M METOAMKH IpaBUMETPHYECKHX PaboT, 00eCrneynBaroLIUX TOYHOCTH TIPH
HazeMHbIX cbheMkax 10 0.05—0,1 mri, npy MOPCKHX HAOOPTHBIX — HE MEHEe 4Yem
10 | MIJI; BBICOKOCKOPOCTHBIX METOIOB € MCHOJIb30BAHMEM CAMOJIETOB M aBTOMO-
Gueii. Kpome TOro, miaHupyroTes paboThl MO MOBBILIEHUIO TIYOMHHOCTH METO10B,
I03BOIISIIOLIMX YCTAHOBUTL He(pTh M ra3 Ha ruyoure o 5000—10 000 M u pyamHbie
TeJa Ha riryouHe 10 200—500 m; coBepUIEHCTBOBAHMEO BCEX BUIOB KapOTaxa C Le/bIo
MCC/IeIOBAHMS CKBAXUH B TIpoliecce OypeHHsi, CO3TaHUIO TEPMOCTONKUX TEXHHUYECKHX
CPEICTB ISl MCCIIEOBAHUSI CBEPXIJIYOOKMX CKBAXKMH, CO3[MaHUEO M BHEAPEHHIO
KOMIIJIEKCHBIX SIAEPHO-(DU3HUECKHX METOIOB TOUCKOB M Pa3Be/KH HedTeras’oBbiX u
PY/IHBIX MECTOPOXKIEHHMH, a TakKe METOJOB M anmapaTypbl /s ONpoOOBaHHUS Pyl
M TIOPO/1 B €CTECTBEHHOM 3aJIeraHiK M B TEXHOJIOT MYECKOM MOTOKE.

8. B reosornyeckoii MpakTHKe A0CTATOYHO LIHPOKO MCIOJb3YKOTCSH, 0COOEHHO
TPH TOMCKAX CKPBITBIX PYAHBIX MECTOPOKICHHUI, 2eoxumuyeckue vemoosi. OnHaKo
5(PEKTHBHOCTL STUX METOIOB MOKA OCTACTCS HU3KOH M3-3a HEAOCTATOYHOM pa3-
pabOTaHHOCTH TEOPETHYECKUX ACMEKTOB M HEBBLICOKOTO METOAMYECKOrO YpPOBHA
npoBoAMMBIX pabor. B cBsizu ¢ atum MMI'PD coBmecTHO € MPOM3BOACTBEHHBLIMU
OpraHmM3alusMHi TIPOBOAMTCS Leasi Cepusi CMelHaIbHbIX TEMATHYECKUX W OMbITHO-
METOAMYECKUX MCCIICIOBAHUM.

Pa3pabGaTeiBatoTCs TEOpUsSi W METOAMYECKME OCHOBBI TNPOU3BOJACTBEHHOTO
HCTIOJIE30BAHUS TIPSAMBIX FC€OXHMMUYECKHX METOIOB MOMCKOB HE(TSHBIX M Tra30BbIX
MECTOPOXKIAEHHUIT Ha Ba3e 10CTHUKEHMIT SIePHOI 1 aTOMHOM (PH3HKH, XpoMoTorpaduu
u Macc-criekTpomeTpun. HeoOXoaumMo B KOPOTKHiT CPOK 0OeCrednTh BHEAPEHHE
B [POM3BOJICTBO HauboOJIee MPOTrPECCHBHBIX HA3EMHBIX M a9POr€OXMMHUYECKHX METO-
JIOB TIOMCKOB MECTOPOK/ISHHI; Ty0ke pa3BUTh TeOPHIO 0Opa30BaHUs MEPBUYHBIX
U BTOPHMUHBIX OPEOJIOB PACCESHUS M FCOXUMMUYECKHX aHOMAJUH BOKPYI MECTOPOXK-
JIeHMI, B YACTHOCTH M3YUMTh BOMPOCHI 30HAJLHOCTH OPEOJIOB M MPOSBICHUS ITOMH
30HAILHOCTH B Pa3TMYHBIX TEOJOrMYECKMX M KIMMATHUECKUMX YCTIOBHSX: pa3pado-
TaTh MaTeMaTHUYeCKHE METObl /UIsi 00pabOTKH M MHTEPIpPETAlMH €OXHMHYECKOMH
nHpopMaimu.

9. B CBSI3M C HAPACTAOLIMM MOTOKOM [€0JIOTMYECKOil MHpOpMaLMu 1 Heod-
XOAMMOCTbIO e HauboJsee MOJTHOTO Hay4HOro 0000ueHHs MUHMCTEPCTBO YXKe B
TeyeHHe HECKOJIbKMX JIET CUCTEMAaTHYECKH Pa3BUBAET MCCIICAOBAHUS NO NPUMEHECHUIO
6 2€0.102UU MAMEMAMUYECKUX Memod0s U GbluucAumebioli mexuuku. Matemartu-
yecKue sMeHKM OpraHu3oBaHbl B 22 MHCTHTYTax. B psiie MHCTUTYTOB pa3paboTaHbl
AJTOPUTMbI M TPOrPaMMBbI /1Jis1 00pabOTKH [e0JIOrHYECKUX U re0(pU3HUECKUX TaHHbIX.
Tak, CHUUTTUMCom cosmecto ¢ UI'T CO AH CCCP paspaboraHa MeTOaAMKA
NPOTHO3UPOBAHMS CEPHUCTOCTH HedTei, BbIaeNeHUst NPOAYKTHUBHBIX CTPYKTYp IO
rpaBUMETpPUUYECKUM HCeHCMUYeCKM AaHHbiM. B UMI PO onpoOOoBaH CTATHCTHYECKHIT
METO/1 BbIOOpa MouckoBbIX npusHakos. B LIHWUI'PU nosyueH OMbIT MEXaHW3HPO-
BAHHOIO MOJCYETa 3amacoB U T. 1.

10. HenpepbiBHblil pocT 00beMOB re010ropa3BeouHbIX padoT TpedyeT coep-
IICHCTBOBAHMS CYILIECTBYIOLMX U Pa3pabOTKH HOBBIX MEXHUYECKUX CPeOCME U mex-
nono2uu paseedku. Bee oprammsaumum Munucrepcta reosiorun — BUTP, CAU-
TUMC, UHUTPU, xoHCTpyKTOpCKHE 01OpO, NPOM3BOACTBEHHBIC YNpaBJICHHA —
MpUIATAKOT MHOTO YCHJIMI B esie pa3paboTKH M BHEApeHHs HOBBIX THMOB ajiMa3-
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HBIX ¥ TBEP/OCIIABHBIX KOPOHOK, LIAPOLLCYHBIX A0JOT, HOBbIX CKOPOCTHBLIX Oypo-
BbIX CTAHKOB, KOMILJIEKCA FOPHOMPOXOMAYECKHMX MEXaHU3MOB U JIpyroro odopy/o-
BaHMSL.

Kaxaoe HayuHoe HanpaBieHHE TOAPA3ACIAETCS Ha HECKOJIbKO pas3esioB,
KOTOpbIE BKIIOYAIOT B ceOsi KOHKpeTHble TeMbl. Bcero Hay4yHbIMH Y4pesKACHUSIMU
eXeroaHo paspadateiBaercs okoso 3000 Tem. Kpome Toro, moutu Takoe ke KoJinye-
CTBO TeM pa3padaTblBacTCs TeMATHYECKUMU MapTHSAMK Ie0J0ropa3Bel0uHbIX Opra-
HU3ALUH, KOTOPbIE SIBJISSACH MPOMEKYTOUHBIM 3BEHOM MEKAY HHCTUTYTAMH U POU3-
BOJICTBOM. BBIMOJHSFOT KOHKPETHYIO TEMATHKY, CBSI3AHHYIO C BBIMOJIHEHHEM I'€0JI0-
TUYECKUX 3aJaHUid.

B 1esiax Gostee MOJTHOTO MCHOJIB30BAHUS PE3YIbTATOB HAYUHBIX PaOOT B reoio-
ropa3Bel0OYHOM HPOU3BO/CTBe MMUHHCTEPCTBOM €XKErOJHO COCTABISACTCS TUTaH
BHEPEHUS, KOTOPBIM MpPeAycMaTpPUBACTCS KOMIJIEKC BCeX HEOOXOAUMBIX MEPONPHsi-
THIT JUIS peaju3alui HayuHbIX pa3paboTOK B Ie0JIOrMYECKOll MpaKTHKe, BKJOYAs
M31aHKEe TeoJIONMYeCKNHX KapT, MOHOTpaduii, METOAMYECKHX yKa3aHHil, CrpaBOYHU-
KOB M T. ]I

Jas anpobauuu M BHEAPEHUS] HOBBIX METOAMK M ammapaTtypbl B HEKOTOPbIX
MHCTUTYTAX OPraHu30BaHbl ONMBITHO-METOAHYECKHE MapPTHH.

Takum oOpa3om, [esITeIbHOCTh HAy4YHO-MCCIIEA0BATEIbCKUX MHCTHTYTOB M
TemaTuyeckux maptuit Muunucrepcta reosiorun CCCP nampabieHa Ha peulleHHe
AKTyaJbHBIX TPOOJEM COBPEMEHHOIl TeOJIOrMH, Ha CO3daHME YCTOWYMBOM MuHe-
pasibHO-CHIPbEBOIT 0a3bl CTpPaHbl, HA BCEMEPHOE YCKOPEHHE HAayYHO-TEXHUYECKOIO
nporpecca B reojoropasBeoyHbix padoTax u odecreueHne BbICOKHX TEMITIOB POCTa
MPOU3BOAUTEIILHOCTH TPY/A.

["maBHOM 3agaueil reosioruueckoil mHaykm, nocrasienHoit XXIII cove3nom
KIICC, spisieTcst «paclIMpeHne HayYHbIX padoT Mo H3y4YeHHIO 3eMHOIl KOpbI M 3a-
KOHOMEPHOCTEIl pa3melleHuss MECTOPOKACHUIT MOIE3HbIX MCKOMaeMbIX IS J1y4-
LIEr0 MCIOJIb30BAHMUS TIPHPOIHBIX PECYpPCOB).
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THE GEOLOGIST—ON THE ROAD TOWARDS THE YEAR 2000.
by
H. KitrreERr

Austria

The following is to be considered as a short essay on the present situation
of the geosciences; not a fully worked out study, but touching upon a few
selected items, which after years of geologists activities and travelling seem
to the author relevant for the future development.

(I) Although geology some 150 vears ago had its roots in the fascination
for the earth of a small group of naturalists, mostly not connected with social
and economic dev Olopm(\nt of those days, today geosciences have evolved into
a field, which, through its applied branches, influences the economic and social
structure, especially, where on the basis of new approaches, new raw materials
come within the grasp of modern technical and technological possibilities.
Therefore a brief look on the world situation is for a geologist advisable, in
order to enable him to see his admittedly localized activities within a wider
frame. In this respect we are inclined to follow the toughts outlined by G.
BARRACLOUGH (1964); he points out that “between 1955 and 1960 the world
moved into a new historical period, with different dimensions and problems of
its own — the major questions will not be European questions but the relationships
between Hurope, including Russia, and America and the peoples of Asia and
Africa”. * Between the Suez crisis of 1882 and the Swuez crisis of 1956 the wheel
turned full circle”, “‘the age of coal and iron was succeeded after 1870, by the age
of steel and electricity, of oil and chemicals”, changing in our mid-century into
the “strategic or thermonuclear revolution’. Against th]s background the deve-
lopment of the geosciences should be ev aluated.

(IT) Just as the geognostic naturalists of 1820 have changed into the geo-
logists of 1900 and th(‘V again are changing now into the U(‘()S(‘l(‘nt]nts of tocLu .
we notice a constant process of tr ansfmmatlon on our road towards the future.

A. P. ViNograDOV in his lecture on “Earth Sciences and their future”,
Prague Aug. 19", 1968, has given an outline of this development; according
to hxm all so called classic trands in geoscience will retain their impor tance.
New methods will grow during the attac on the deeper parts of the Earth crust
(Upper Mantle), of the bottom of the oceans, and also of the surface of the
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moon. The trend of this development includes more and more methods, more
and more instruments, different from those, which were applied originally by
the geologist. Still if we want to encourage progress in geosciences, it is not
only the question to promote specialisation, but it becomes equally important,
not to loose a language, common for mutual understanding among the geo-
scientists. One approach in this direction might be the field of modern data-
storing-technology. As it is quite impossible to digest the constantly increasing
stream of new facts by reading, the help of “remembering’ — “‘reproducing”
—and eventually “semi-thinlking”’ —machines might become inevitable.

(I11) Behind all specialized and theoretical investigations one new group
of problems commences to take shape around our mid-century situation,
which will become of dominant importance during the next decades; geoscience
conditions controlling hwman environment. The impact of the increase of the
world populations—so far up to the vear 2000 certainly not under control —
will not only be influencing our spiritual-, social- and technolgical environment,
cven the basic lnu-l\(ru)un(l of our natural environment, clean water, clean
air and uncontaminated soil will become more and more precious and therefore
will have to be handled with more and more respect. Taking care of one of these
fields will not be adequate, a joint approach by joint units of geosciences
sections will become a necessity.

Certainly one of the main problems will be environmental geology of large
cities; even today different types of cities can be distinguished according
to their different geological setting, as f.Z. New York or Stockholm on crystal-
line hardrock, Calcutta or Amsterdam on slightly consolidated soft rocks,
Tokio and San Francisco with earthquake problems, just to mention a few
of many types. If municipal settlements are evolving into larger and larger
units of densely populated areas, the present localized problems will merge
into larger and more complex ones. Any progress recorded by geologists might
result in an improvement of living conditions of larger and larger populations.
This should not be overlooked as a possible major contribution of geosciences,

(IV) Geological maps of any scale cover more data per square unit of sur-
face than any printed text can provide. Still its astonishing, that this ex-
tremely effective and diversified instrument of documentation is but rarely
treated in geology textbooks, that if often seems to be evaluated as simple pro-
fessional craftmanship only. Geoscience theories, as effective or as far reach-
ing they might be, always will be reflected within, and always will have

be checked by geological maps.

Geological maps are a means of successfull data storing in geosciences.
Still we feel some facts would deserve closer attention; as jz not only to
distinguish geological maps according to their content in synoptic maps and
detailed maps, as it is done usually: but also from a functional point of
view to differentiate into maps used primarily for decision making and maps
serving as basis for research only; further one has to consider the stages along
which maps are prepared, which disclose, that absolutely perfect maps are
an inapproachable aim, due to the fact, that the inavoidable imperfection
of any observer somehow multiplies, if more investigators are involved and
therefore must enter the map. Finally its worth while remembering that the
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present highly developed geoscience maps are certainly due to the skill of the
scientists; but thev are partly also due to the patience of the taxpayer, who
paved for a large part the way for the scientist by his humble contribution.

The outlook towards the coming decades will be different for large expan-
ding countries like Brasil, Canada or India on the one hand, and for tho smal-
ler countries of central Europe on the other hand. The above considerations
therefore cannot in all respects be complete or valid on a world scale. Still
we believe the common trend is and will be, that geosciences as a whole will
deserve closer recognition and might be (‘\p(‘( ted to contribute more and more
for the development of mankind within the coming critical decades.
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I EOJTOTMYECKUMN UHCTUTYT AH CCCP
(MTOT'U PABOT M INEPCITEKTHUBBI)

B. B. Meunuep
ccce

Paspeliute MHe OT JIMLA OJTHOTO M3 CTapeHIlUX reoJOrH4eckuX KOJJICKTHBOB
Cosetckoro Cotosa — ['eonornyeckoro nucrutyra Axaaemun Hayk CCCP ropsiuo
TpUBETCTBOBaTH reosioros Benrepckoit Haponuoii PecnyOnnku B nenn 100-neTHero
ro0usiess Benrepckoit reojormueckoil ciyxObl M 1100JIaroaapuTh OpPraHM3aTOPOB
9TOrO COBEIIAHMS 3a TPEACTABICHHOE MHE MPAaBO BBICTYMHTH HA HEM.

["eonornueckuii mucrutyr AH CCCP Bosuuk u3 [eosormveckoro myses,
cO3aaHHOrO Ha 0a3e opraHmu3oBaHHOl eme B 1716 roay xyncrkamepsl [TetTpa I
Ceituac [Neosornyeckuii MHCTUTYT BO3IIaBiseT B cucteme Axkaaemun wayk CCCP
paboTel 1o crpaturpaduu, YeTBEPTUYHOH TEOJIOrMM, JUTOJIOIMHM, TEKTOHHKE H
MCTOPUH TE€OJOTHYECKUX 3HaHMi. Mccie1oBaHis MHCTUTYTAa HANPABJICHbI HA peLIe-
HME KapAWHAJIbHBIX TTPOOJIeM I'e0JIOTHH, ONpPEIesIOUIMX YPOBEHb HAYKH M CHOCO0-
CTBYIOLLMX TOBBILICHUIO S(PPEKTHBHOCTH TEOJOrMYECKHX M T'e0JIOropa3BeI0YHBIX
paboT. BHeapenue B TpaKTHKY pe3yJbTaToB NPOBOAMMBIX B MHCTHTYTE Mccie/io-
BAHMI OCYLUECTBJISICTCS MyTeM MyOJMKALMU 3aKOHYCHHBIX paldoT, KOHCYJIbTAlUKH B
[polecce COBMECTHBIX MCCIEI0OBAHMM, a TaKKe B AMCKYCCHUSAX HA COBCILIAHHMAX H KOH-
(depenuax. DTo obecrneunBaeT KUBYIO CBSI3b MHCTUTYTA C HAYYHBIMH M ITPOM3BO/I-
CTBCHHBIMH OpraHM3alMsIMH M TPOBEPKY IMOJIyvYaeMbIX UM pe3yibTaToB. [IpakTn-
YECKOE 3HAUYCHME BBIMOIHICMbIX HHCTUTYTOM PAabOT BbIPAXKACTCS H B TOM BIIMSIHUM,
KOTOpPOE OKa3bIBAIOT padOThl MHCTUTYTA HA Pa3BUTHE I'€OJOr MYECKUX 3HAHWM U Ha-
CKOJIbKO MCIOJIb3YFOTCsl pa3paboTaHHbIe B HHCTUTYTE METOJIbI IIPU PELICHUH TIPAKTH-
YECKHMX 3a/1ay.

He ocranaBauBasick Oosiee noaApoOHO HAa OPraHU3allMOHHOI CTOPOHE JIesTeb-
HOCTH MHCTHUTYTA SI TIONBITAIOCH HA TpeX NpUMepax MokKa3aTh M3 YEro BbITEKAIOT,
K4aK pa3BMBAIOTCS M KaK MCIOJb3YIOTCS Ha MPaKTHKE pe3yJIbTaTbl HCCIIe/10BaHUIL
["e0mOrn4eckoro MHCTUTYTA U B YeM MbI BUAMM 3aJI0T ycnexa ero padot. KpatkocTb
HACTOSILIEr0 COOOLIEHUsT UCKJIIOYAeT PACCMOTPEHHE B HEM Ja)Xe OCHOBHBIX 3aKOH-
YCHHBIX B MHCTUTYTE MCCIIEIOBAHUH 110 MHKPOMAJICOHTOJOTMH M CIIOPOBO-IbIJIbLIE-
BOMY aHaJIu3y, MO OCHOBAM JIMTOTEHE3a, MO TJIyOMHHBIM pa3jioMaM M TEKTOHHYE-
CKUM KapTaM — KOTOpble MHOIMM M3BECTHbI U Pe3yJIbTaTbl KOTOPHIX LIHPOKO HC-
IMOJIB3YIOTCS B MUPOBOM npakTHke. OCTAaHOBIIOCH TOJIBKO Ha TpeX BONpocax, ceilyac
BOJIHYIOIIMX YMbI COTPYAHMKOB HWHCTHTYTa, Pe3yJbTaThl IO KOTOPBIM XOTS H
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nmyOJMKOBAINCh, HO TOKa €lle HE MOFYT CYHUTATbCs OOLICNPH3HAHHBIMU W BHEI-
PEHHBIMH.

1o mociie[IHEro BpeMeHH B CTpaTHrpauu OCHOBHOE BHUMAHHE MPHBIIEKAJIH
HanbOosee MoJIoble (PaHEPO30ICKHE TOJIIM, MCTOPUIO KOTOPbIX Mbl Hay4YHIIHCh
pacumpoBbIBATE Oosiee rnoayropacta Jiet Ha3ald. Bonpockl nianerapHoi cTpaTur-
padun 1okeMOpHST TMOYTH HE IMOJIaBaMCh AeLIN(PPOBKE, M MPH H3YUYCHHH JI0KEM-
OpUICKUX TOJILLL HWCCJICIOBATEM MOJIb30BAJIUCh B OCHOBHOM TOJIBKO MECTHBIMMU
cTpaTUrpaGpuUecKuMm LIKaIaMH.

B 10 e Bpemsi LIMPOKOE pacrnpocTpaHeHue TOKeMOpHIiCKHX oOpa3oBaHmii
M TIPUYPOUEHHOCTb K HHM OCHOBHBIX MHPOBBIX 3aIlacoB jKeJie3a, MapraHiia, MeaM
M Ip. BaKHEHIIMX IMOJIE3HBIX MCKOMAECMbIX, BCE HACTOHYMBEE BBIIBHIAJIO BOIpPOC
0 pa3paboTke TAKMX METOAOB, KOTOpPbIE MOMOTIH Obl B IelIM(POBKE M ITOTO ITAlNa
reojornyeckoit uctopuu. Cpeau Takux METOJ/IOB, Ha MEPBOM MeCTe, JI0JIr0e BpeMst
CTOSIJT HCTOPHUKO-Treosornyecknit metoa. OnHaKo, yKe rnepBble JaHHbIC M0 adCo0T-
HOM TeoXpOHOJIONMH MOKa3adu WJIFO30PHOCTh M HEAOCTATOYHOCTh IS IUIaHeTap-
HBIX KOPPEJISLKi, MOJyYaeMbIX C ero NOMOUIbIO JaHHbIX. ADCOMIOTHAS T€OXPOHO-
JIOTMsl, CAeJIaBIIas 3a MOCJIE/IHNE TO/Ibl KOJUIOCAIbHbBIC YCHEeXH, Aajia B MATHAECATHIX
rojax INepByO CEpbE3HYK OCHOBY /ISl MOJAOOHBIX ITOCTpoeHuit. OaHako psia rnpe-
BXO/ISILLIMX MOMEHTOB HE MO3BOJISIOT CYUTATh ATOT METOJ J0CTATOMHO HaIeXKHbIM.
VIMeHHO u3-3a 2TOTO Psi/i MEXKAYHAPOIAHBIX COBEILAHHHA MO IeOJOTHYECKHMM KapTam
B KOHLE MSTHICCATHIX FOJOB OTKA3aJCs OT COCTABJEHMs JIEreHJ B aOCOIOTHBIX
JaTax.

B 9Toit cBsi3u, ecTecTBeHHO, BCTAJl BOMPOC O INEpeoleHke u OnocTpaTHrpadu-
YEeCKUX MaHHBIX, TaK KaK K NATUACCATBHIM rOJaM B TOJILIAX BEPXHEro AOKeMOpHs
yKe ObLTH M3BECTHbI MHOTOYMCJIEHHBIC HAXOAKH OPraHMYEeCKUX OCTATKOB, CTpaTH-
rpauyeckasi LIEeHHOCTb KOTOPbIX CuMTajach HysaeBoi. UMeHHO B cuily cKa3aHHOrO,
B ['eosornueckom nHCTUTYTE ObLITa MOCTaBiIeHA MO/ pykoBoactBom b . M. Ke -
Jepa Tema Mo crpaturpauu Mo3Hero AJOKeMOpHs, B KOTOPOH MpeaHoIaraioch
00001HTH JaHHBIE, MOJIYYaeMble MAJCOHTOTOTHYECKUM U UCTOPHKO-TEOJOTHYECKHM
METOJaMH U Pa/IM0AaKTHBHOI reOXpOoHOJIOrUeit.

[MepBbie paboThl MO crnoponoaoOHbIM (opMam akpuTapX W pupeHHIam
C. H. HaymoBoii goka3aau pacnpocTpaHeHue 3THX (opM Mo BCeM TOJILIAM
BepxHero pokemOpus. O1HaKO, OHM HE MPUHECITH 0XKHMIABLINXCS PE3YIbTATOB B CHITY
TOTO YTO KOMILIEKCHI (JOPM ITUX TPYI CHILHO BapbUPYIOT B pa3pe3ax ydalleHHbIX
paiionoB Pycckoit naatdopmbl, Ypana u CuOupu, 4T0o HO3BOISIIO 1OJIb30BATHCS
UMM JUISE pErMOHAJbHBIX MOCTPOCHUI, HO HCKJII0YaJI0 BO3MOXHOCThH MPOBOANTD 1O
HUM TJIAHETAPHYIO KOPPEJsLHIO.

Jpyroii rpynmoi ObLIM CTPOMATOJMTBL M OHKOJHTBI. DTH 00pa3oBaHMsl ObLIH
M3BECTHBI yke aBHO. OHM OMKMCHIBAJIMCE Y OJTK O TOM B KOHLE NMPOLIJIOTO BeKa.
V nac oum u3yvanuch B. 1. MacaoBblM, — HO CYMTAJIOCH, YTO CTPOMATO-
JIMTBl TECHO CBS3aHbl ¢ (halMsiMM M HE UMEIOT HUKAKOro CTpaTUIpauMuecKoro 3Ha-
YEHUs, TaK KaK CXOAHbIC ()OPMbI BCTPEUAROTCSI B CAMbIX Pa3HOBO3PACTHBIX OTJIOKe-
Husx. OHaKo, mepBbie ke padoThl, OCBETUBLINE KOHKPETHOE paclpe/esieH’e CTpo-
MaTOJHMTOB M OHKOJIMTOB B CIUIOLIHBIX pa3pe3ax, Cpa3y K€ BBISBUIH TOXIECTBCH-
HOCTb CMEH MX BO BpeMeHHM Ha Y pasie, AHabapckom MaccuBe H AJljlaHe, YTO 3aCTaBH-
JIO YCOMHHUTBCS B NPaBHJIbLHOCTH CYILIECTBOBABIIUX BbIBOAOB. [To rimaykouuty yna-
JIOCh TATHPOBATh MHTEPBAJIbI, BbIZICJIEHHBIE 10 CTPOMATOJIMTAM, a YBs3Ka MX C UCTO-
PHKO-TEOTOTMYECKMMHU dTAllaMu pPa3BUTUSL OT/EIbHbIX PETMOHOB CBS3aJM BOEAMHO
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Bce 3TH (pakThl U BriepBbic B 1966 I. M03BOJIMIN MOJOMTH K COCTABJICHUIO T1AJIEOTE0-
rpaduyeckux kapt s gokemOpust Beeit Tepputopun CCCP.

Ha 5To#t cranuu mosryyeHHbIE JaHHbIE yXKe CTajad BXOAWTh B IPAKTHKY Che-
MOYHBIX paboT. M3yueHue N0KeMOPHIICKUX M HIDKHENAIe030MCKUX aKpUTapX CTalio
MPOBOIMTHCS CMIOPOBO-NBIIBLEBLIMI JTA00PATOPUSIMHU TIPOMBILLIIEHHOCTH, a B PsJie
YUPEKIAECHUI HAYaJI0Ch M3yUYEHHE CTPOMATOJUTOB.

B utore Obuta n0Kka3aHa BO3MOXHOCTH NMPHMEHEHHSI OHOCTpATHIpapUYECKHX
METO/0B K NO03/HeMYy JokemMOpuio — pudeto. [TosiBHIach BO3MOXHOCTb HE TOJIBKO
KapTupoBaTh, HO M KOppeJaupoBaThb pa3pe3bl nokemOpusi Cebepnoit EBpasumn, HO
elle He OblI0 YBEPEHHOCTH B IJIAHETAPHOCTH BhIACIAEMbIX NOApa3aeacHuil. B peie-
HUH TOCJIEIHEr0 BONPOCA HAM OYEHb MOMOTJIM T'eOJIOTMM APYTHMX CTpaH, KOTOPBIM
Mbl TIOJIb3YEMCSI CIy4aeM BbIpa3uTh CBOIO IJIyOOKyr0 OsaromapHoctb. M.
I’'neccuep npucnan marepuanst u3 Ascrpasuum, or H. H. MenmukoBa
u M. A. KapnoBa MbI NOJYYHIN CBeACHHS 00 a)pUKAHCKMX CTPOMATOJINTAX,
HO ocobenno Oonbluasi uHdopmauus Obiia noayyena or I1. D. Kmoayna,
KoTopblii moaroroBus k npuezay M. A. CemuxatoBa B CUHIA Gombliyro
KOJIJIEKIIHEO XOPOLIO AaTHPOBAHHBIX CTPOMATOJUTOB M3 ABcTpamuu, FOxHOI M
LlenTpanbhoit Adppukn, CIUA u Kanaapl i monpocus ero onpeaeanTh «4TO BbILIE,
M 4TO HHXKE», He OKa3biBasi Mpu 3Tom 3ThKeToK. Koraa 6osee 90% oOpa3ioB Oblim
npaBuJIbHO AaTupoBaHbl M. A. CeMMu XaTOBBI M, TO 3THM OKa3alcs anpo-
OMPOBAaHHBIM B MEX/IYHAPOIHOM MaciiTabe yKe M caM MeTOA. AHaJOrMYHbIe pa-
O0TbI HavaThl ceituac Bo Ppanunn, B Kanazne, B CIIA u ABcTpainu. DTo N03BOJISAET
TOBOPUTD YXKE O NCHCTBUTEIBHO LLIUPOKOM — MHPOBOM BHEAPEHUM ITONH METOIHKH.
S nymatro, 4TO ceifuac HeT HAZOOHOCTH 3a0CTPSATH BHUMAaHHE Ha IPAKTHYECKOM 3Ha-
YEHUM ITUX paborT.

Bropoit rpynnoit npo6iem, paspabaTbiBaeMbix B [ €0J0OrMyeckoM HHCTUTYTE
noa pykosoactsom M. B. XBopoBoil, SABISIOTCS BOMPOCH BYJIKAHOI€HHO-
0ca/IouHoro mopoaoodpazoBatus. 1o 60-x ronoB OOJBLUIMHCTBO JIMTOJIOTMYECKHX
paboT y Hac ObIIO HAMPABJIEHO HA OCBELIEHHEe OOILMX 3aKOHOMEPHOCTEI JINTOreHe3a
U ero ocoOeHHOCTell B pa3MYHBIX KIMMATHYECKHX 30HAX, KOTOPBIM MNOCBSALIEHbBI
xopouio m3BecTHbie MoHorpapuu H. M. CrtpaxoBa. Paborbl mocieanux
JIET, ¥ OCOOEHHO OKEaHOJIOrMYECKHe, CO BCeil OUEBMIHOCTBIO TIOKA3ajd HEI0y4eT
B CYIIIECTBOBABILMX paHee TPe/ICTaBICHHX POJIM BYJIKaHHYECKUX MPOLECCOB. DTOMY
0COOEHHO co/IeiicTBOBAIO ObICTpOE pa3BUTHE Yy HAc yueHus O dopmaumsax, Kak o
€CTECTBEHHBIX NapareHe3ax FOPHbIX IMOPOJ M CBS3aHHBIX C HUMU TOJIE3HBIX HCKO-
naembixX, pa3suroe B 50-x rogax akaa. H. C. Il aTc Kk u M, NO3BOJIAIOLLEE JETKO
BCKPbIBATh peajibHble CBS3M MEXIY OT/CIbHbIMM THIAMH MOpoa. B cBs3u ¢ aTHM
BO BECh POCT BCTaJjla NpodJiemMa 1epecMoTpa ¢ 9THX NMO3MLHIL 1 yc0BHii (hopMHpO-
BaHMs MECTOPOXIEHMI MOJIE3HBIX MCKOMAeMBbIX.

Ecau B 40-X roax v pa3aBajich peIkMe rosioca 0 BO3MOKHOCTH BYJIKAHOTCH-
HOTO TPOUCXOXKICHUSI TEOCHHKJIMHAJIBHBIX OOKCHMTOB M 0OraThlX MECTOPOKACHHI
(bochopuTOB, TO Ha HMX BCE CMOTPEJM KaK Ha WHTEPECHbIE, HO MAJO BEPOATHbIC
JIOTAJIKK 711 OOBACHEHMS PE/IKMX UCKIIOYEHHIi; HO yeM OoJiblie H3yYyalluCh OKEaHbl,
TEM sipyue BCKpPbIBATACh HCKIIFOYMTEIbHAS POJIb B UX OCAAKAX BYJIKaHMYECKHUX IIPOIYK-
TOB. Bce sicHee BBISIBIISJIACH MpsiMasi CBS3b COJIEBOIO COCTaBa BOJ OKeaHa C ByJKa-
HAMM.

Bouiblilyto nepecTpoiiky B CyLECTBOBABIUMX BO33PEHHUSIX NPOU3BETIO OTKPBLITHE
K. K. 3eaenoBbl M rpomMaaHoro BHoca B Mope pekoit FOpunoii na Kypuiax

6
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IMPATOB AJIOMWHHS BbILIETAYMBAEMbIX KHCIBIMU BYJIKAHMYCCKUMH BOJAMH HMX
W3JIMBILMXCS. TOPHBIX MOPOA. DTO ObIIO MOATBEPkKAeHO M HaOmoaennsmu B Unao-
Hesun. DTH (PaKThI, KaK M BbIABJICHHE YETKOH NPUYPOUCHHOCTH OOKCHTOB 1 KeJe30-
PYIHBIX MecTOpoXzeHuil Tina JIanauib K ByJKaHOTEHHBIM 00JIACTSAM MPOLIIOro,
a Takke YCTaHOBJIEHHE OAHOBO3PACTHOCTH € BYJKaHHYECKMMH MOPOJAAMH BaHaaHe-
HOCHBIX 1 (pochopUTOHOCHBIX Touul EBpa3un, NpuypoUYeHHbIX K rpaHule kemOpus
U 1oKkeMOpHsi, 3aCTaBUIIN OoJIee KPUTHYECKH MO0 TH K CYLIeCTBOBABILINM IPECTaB-
JICHUSIM O TIPHPO/IE TEOCHHKINHAIBHBIX (POCHOPUTOB M OOKCHTOB, KEJIC3HBIX U Map-
raHUeBbIX Py, TaK KakK B ByJIKAHHYECKHX palioHax peasbHO OblIM HAl/ICHBI TE KHCTIbIC
BObI, KOTOpPbIX He xBaTamo A. JI. ApXaHreiabCKoOMY /Ul OKOHYATE/Ib-
HOTO yTBEpk/IEHUSI €r0 THIOTE3bl O MPOUCXOKACHHH GOKCHTOB, M Obljla H3YUCHA X
paborTa.

Bce 9TO OTKPBIJIO HOBBIE TOPU3OHTBI JUUIs TOUCKOB pY/HbIX paiionos. U kouey-
HO, KOMY KaK He MpaKTHKE MOMCKOBOPA3BEIOUYHBIX PaboT ObLIO OLEHUTH NMPAKTH-
YyeCcKoe 3HAYCHHE ITHX MOJIOKEHHUIA.

KoHeuHo, HUKTO He MpeacTasisieT cede, YyTo pyAbl HA3BAHHBIX THIIOB MECTO-
POKACHHH NMPAMO OTJAraluCh U3 PYJIOHOCHBIX IKCTAJSLUMI MM TIPH TOCTBYJIKAHH-
yeckux mpoteccax. Ho HeCOMHEHHO, YTO MAacCOBbIil BBIHOC B ONPEEJICHHbIC MOMCHTBI
W3 3eMHBIX HEJIP METAILIOB i 000TaleHHE HMH HE BCETO, HO OT/Ie/IbHBIX HEOOIbLINX
Y4ACTKOB MIPOBOIO OKeaHa B psijie CIyqaeB Obljl OCHOBHOM MPEANOCHIIKON 00pa3o-
BaHUs TPOMAIHBIX MECTOPOXK/IEHHIL.

Tpetbeit rpynioi npobiemM, Hal KOTOPbIMH paboTaeT HHCTUTYT — TEKTOHMYC-
CKOTo, XapakTepa sBJISIOTCs IpoOjembl OOLIeH CTPYKTYpbl OPOT€HHYECKHX 30H M
ux mazueorerpaduiu.

Xopouio W3BeCTHbI PAOOTHI HHCTUTYTA B OONACTH TEKTOHUYECKUX KADPT, HAYA-
toie eme A. IT. Kapnunckum u A. JI. Apxaureiabckum. 710
HanpapJieHHe TPUBEIO K COCTABJIEHWIO TEKTOHHYCCKMX KapT, YKe He OTAC/IbHBIX
obacTeii M CTpaH, HO UEJBbIX KOHTHHEHTOB, a Ha kapre EBpa3suu, BbilUe/LLICH MO/
penakumeit A. JI. S HumMHAa — TakkKe OKEaHHYECKHX MPOCTPaHCTB. XO0polio
M3BECTHO KaKyH0 KOJIOCCAJIbHYIO POJIb MIPAIOT CeHvac TEKTOHMYECKHE KapThl UIs
HAMpaBJIeHHs TIOMCKOBO-PA3BEIOUHBIX PadOT ¥ OLCHKH NEPCHCKTHB KaK MeTaJuio-
HOCHOCTH, TakK M He)TEHOCHOCTH OT/e/bHbIX pernonoB. Ho emie Gosblimm okasa-
JI0Ch MX 3HAYEHHE B PEUICHNH KapAMHAJIbHBIX MPOOJEM reoJ0ruu. ITH HCCie10Ba-
HUS KaK ¥ CHJIBHO TPOJBMHYBIIEECS 3a IIOCICIHUE TO/bI M3yueHHE TJyOMHHBIX
30H 3eMHOIT KOpbI, ¢ OHOIl CTOPOHBI, W HCCJIEI0BAHMS OKCAHHYECCKHX MPOCTPAHCTB,
¢ Jpyroii, BIJIOTHYIO TOABENM MCCiegoBaTeNeil K aemmdpoBke mnaneorcorpaduis
OpOTEeHNYECKUX 30H M HX COOTHOLICHHIT ¢ OKeaHHUeCKHMHU OacceHaMHU.

Vike IaBHO BCEX Ie0JIOr0B, 3aHMMABIIMXCSl aJIbIINICKOI 30HOM, MHTEpecoBaIn
BOMNPOCH! MOKPOBHOIT TEKTOHUKHM, @ B MOCJIE/THHE TO/bl OpeKyMi-MeIaHka U UX Npo-
ucxoxkaenusi. Ceityac, BBISCHHJIOCH, YTO BXO/ISIILME B COCTAB MeJiatKa NOPO/ibl OYCHb
GIM3KM K COCTaBY OKEaHMUYECKOH KOPbI, MpPeACTaBisioT co00i IabI0bl KPEMHHCTBIX
wan aaHUTOBBIX M3BECTKOBUCTBIX MOPOJ, CXOAHBIX C OCaJIKAMH COBPEMEHHbIX
OKeaHMYeCKNX BIaIiH. DTO MOCeIHee pHoOpesio 3HAUCHUE TOH HUTOYKH, B3sIBLLHCDH
3a KOTOPYIO MOXHO MpPHIIOIHATH TOKPBIBAJIO, CKPbIBAIOIEE OT HAC CJIOKHEHIIYIO
MCTOPHIO OPOTeHHYecKnX 30H. OGo0LIeHHe YTHX MaTepuaios o Apmennn, Typuus,
Mpany 1 Baakanckomy TioJyocTpoBy, nposeaentoe A . B. [leitBe. ¢ oyeBUI-
HOCTBIO TIOKA3aJI0 PE3KOe HECOOTBETCTBHE MEXK/LY XapaKTePOM Pa3BUTbIX B allbIiMii-
CKOI 30He 0CA/IKOB FOPbI M HMKHETO MeJa U MpeACTaBICHUsAMH 00 Y3KHX TeOCHHKIIH-
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HaJbHBIX OTpPOrax, B KOTOpPbIX, SKOObI, IPOMCXOAMJIO MX HaKoImIeHne. Bin3ocTs
OCHOBHBIX MOPO/I MEJIaHXa C yJIbTPAOCHOBHBIMH MOPOAaMHU OKEAHHYECKOH KOpbI M
BEPXOB MaHTHH, 4 TOPOJ OCAJ0YHBIX TIJIbIO C OcaJKaMu OKeaHa, a Takxke malible
MOILIHOCTH TOZOOHBIX TOJIIL B CJIy4asX KOrja yaaBaJioch HAOIIODATh UX pa3pe3bl,
3aCTaBJISIIOT MpeAnojaraTb COBCEM HHYIO Majieoreorpauio Me3030iickux OacceiiHoB
allbIIUICKON 30HbBI, YeM 3TO TMPEACTABIISIOCh COBCEM HEAaBHO, H €LUE pa3 Moayep-
KMBAIOT TPAHAHO3HOCTH TOPU3OHTAIBHBIX HEPEMEILEHNIT MacC B asIbIHHACKON 30HE,
MONTBEPXKAAIOLIYIOCS ¥ OOJIBbIIMMH CMEILEHUSMH IpaHull 6uoreorpaduyeckux mos-
COB MPOLLJIOTO.

DTH NMOCTPOEHMSI HAXOIST CBOE MOATBEPKACHHE U B HOBBIX OYPOBBIX TaHHBIX,
I0Ka3aBILUMX 3HAYHTENIbHO OoJiee LINPOKOE PacpoCTpaHEHHE MTOKPOBHBIX CTPYKTYpP
HE TOJIBKO B aJIblIMMCKOM 30HE, HO M B OoJiee IpEeBHUX CKJIAA4aThIX Mosicax, a Tak-
Ke — M B reo(pu3nueCKuX JaHHBIX, TOBOPSIINX 00 M3MEHEHUSX (PH3UUECKUX CBOMCTB
rOpHBIX MOPOJ HA TIyOMHAX B 4—5 KM MO/ KPUCTAJIMYECKHUMH MAacCHBAMM allb-
MHIICKOTO Mosica, /10JIr0e BpeMsi CUNTABILUNUXCS aBTOXTOHHBIMIL.

DTH JaHHble MPUBIEKAOT CEroO/Hs BHUMAaHHE LIHPOYAIINX KPYrOB re0joros,
Tak Kak OHM B COBEpIUEHHO HOBOM CBeTE INPEACTABISIOT HE TOJbKO CTpPOCHHE M
MCTOPHUIO PAa3BUTHSI TEOCHMHKIMHAJILHBIX 30H, HO M OCOOEHHOCTH PACHpPOCTPAHEHUS
B HMX TOJIE3HBIX MCKOMaeMblX. OHU OTKPbIBAIOT KOJIOCCAJIbHbIE TIEPCHEKTHBbI /1JIsi
MEepeoLEeHKN HEe(PTEra30HOCHOCTH M PYAOHOCHOCTH paiioHoB. Boibline mamenenus
OHM BJIEKYT 3a cO0OIf BO BCeX TeopeTHueCKux noctpoenusx. Ho st mosken euie u
ele pa3 MoaYepKHyTh, YTO MPHIABAsi ITUM ITOCTPOCHHUSIM UCKJIFOUHTEIBbHO OOJIBbIIIOE
3HAYEHHE, HUKTO M3 HAC HE CUMTAeT MX UCTHHON B mocieaHeil wuctanuun. HyxHa
elle oyeHb OoJblias paboTa Mo JajbHEHILeHd aeTanu3alum U NpoEepKe ITHX Npejl-
CTaBJIEHHH, KOTOPBIE OTKPHIBAKOT COBEPILIEHHO MCKJIFOUNTEIbHBIE BO3ZMOKHOCTH JUIsI
NpakTHKH.

Ha sTom pa3spelinre 3aKOHUYHUTH MOe KpaTKoe COOOLLeHHE, U3 KOTOPOTo ¢ oye-
BHHOCTBIO CJIE/IYET, YTO AEHCTBEHHOCTh HTOTOB padoT HAILIEr0 HHCTUTYTA, B IIEPBYIO
oyepe/ib, ONpe/IeIsieTCsl KOHIUEHTpaluel YCHJIHii ero COTPYIHHKOB Ha HEMHOTHX,
HO MCKJIFOYMTEIbHO BaXKHBIX KaK ISl TEOPUM, TaK M MPAKTHKH, NTPOOJIeMax, mo3BoJisi-
IOLLMX MPHUBJIEKATH K MX MPOBEPKE M OCBELLEHUIO THICSUHM CMEUHATHCTOB, Oiaromaps
M TECHOM CBsA3M padOT MHCTUTYTA C TIPAKTHKON COLMAIMCTHYECKOTO CTPOUTEIBCTBA
Ha Tpanaumo3nbix npoctopax Coserckoro Coro3a, KOTOpas SIBIASETCS OCHOBHBIM
noTpebuTeseM M JIYYLIMM KOHTPOJIEPOM BbIIBUIACMbIX B MHCTHTYTE MOJIOKCHHI,
4TO M ONpE/IesIEHO AeHCTBUTEILHOCTbIO PadoT.
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PROGRAMME OF COMPLEX REGIONAL GEOLOGICAL
RESEARCH AND RECONNAISSANCE OF GEOLOGY OF POLAND

by
R. Os1xa

Poland

INTRODUCTION

The work of the Geological Institute started in 1919. Since then, the
Institute has been engaged in geological research with the aim of geological
exploration of the country, prospecting for mineral deposits, and carrying out
regional hyvdrogeological and engineering-geological investigations.

The Institute’s staff comprises over 1100 employees including about 460
scientific-rescarch workers 30 of whom are professors and assistant professors.
In addition to the central office in Warsaw, the Institute has 4 regional bran-
ches located at Kielee, Cracow, Sosnowiee and Wroclaw and two departments
of marine geology at Szezecin and Gdansk.

The major development of the Geological Institute began in 1952 with
the unification of the Geological Survey of Poland, the establishment of the
Central Office of Geology and the creation of several geophysical, geological
and hydrogeological enterprises responsible for the technical services for inves-
tigations conducted by the Institute. Since then, the geological structure of
the country has been intensely investigated at depth with the result that
numerous rich deposits of sulphur, copper, zinc and lead, hard coal, brown
coal, natural gas, potassium salt, barytes and magnesite were discovered.

The Geological Institute is entitled to confer doctorate degrees and to
elevate doctors to the status of Assistant Professor. In the last decade, the
Institute conferred over 70 doctorates and elevated 7 doctors to the status
of assistant professors.

The Geological Institute exchanges its publications with over 500 scientific
institutions around the world.

I. OUTLINE OF THE GEOLOGY OF POLAND
Three main tectonic units occur in the area of Poland (Fig. 1):

1 — Pre-Cambrian Platform of East Europe;

2 — Palacozoic Platform of Middle and West Europe, subdivided into the Swigto-
krzyskie Mountains, the Western Sudeten Mountains with the Fore-Sudeten
block, the Intra-Sudeten and North-Sudeten depressions, and the IEastern
Sudeten and the Silesian-Cracow basins;

3— Alpine and Miocene Carpathian Foredeep.
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1. The pre-Cambrian Platform consists of two structural stages:

—The lower stage (platform basement) consists of strongly folded and
eroded metamorphic Archean and Lower Proterozoic rocks with nume-
rous masses of intrusive rocks. These formations do not outerop any-
where in Poland.

— The upper stage (sedimentary cover) consisting of Wendian, Palaco-
zoic, Mesozoic and Cainozoic formations. The sedimentary cover is
only slightly disturbed and may rest horizontally. Its thickness ranges
from 380 to over 5000 metres.

The tectonic units of the pre-Cambrian platform shown on Figure 1 are
distinguished according to the morphology of the top of the lower structural
stage.

2. The Palaeozoic Platform is built up of two stages:

_A lower structural stage that corresponds to the folded, eroded form-
ations of the Palacozoic orogenies (Caledonides and Hercynides).
These formations are exposed in the areas of the Sudeten-Mountains,
the Swietokrzyskie Mountains, and Upper Silesia.

— An upper structural stage that consists of feebly disturbed Permian,
Mesozoic and Cainozoic deposits. The platform cover varies from
several metres up to 12,000 metres in thickness. The units shown on
the map within the Palacozoic Platform Area are distinguished by
the tectonic character of the upper structural stage.

3. The Alpine orogeny within Poland is represented mainly by an external
zone of Carpathian flysch of Cretaceous and Paleogene age, whereas both
the Tatra Mountains and the Pieniny Klippen Belt represent internal zones
of the orogeny. In the Carpathian foreland, the Carpathian foredeep was form-
ed during the final development phase of the orogeny during the Tortonian
and is filled mainly with molasse formations up to 3000 metres in thickness.
Its basement is built up of folded formations of the uppermost pre-Cambrian
and the Lower Palacozoic as well as of Upper Palacozoic and Mesozoic deposits
of platform type.

1. DEGREE OF GEOLOGICAL AND GEOPHYSICAL RECONNAISSANCE

807 of the area of Poland is covered by the Quaternary formations which
vary from several metres to over 250 metres in thickness. Pre-Quaternary
formations rest horizontally or are only slightly disturbed over the most part
of the area. Therefore the exploration methods applied in Poland depend
largely on these geological characteristics. Hence exploratory work is carried
out by geophysical methods, particularly gravimetric and seismic, and by deep
drilling.

70% of the area of Poland is covered by semi-detailed gravimetric surveys
(1 measuring point per 0.25 to 0.5 sq. kilometres). The remainder is covered
by general gravimetric surveys only (1 measuring point per 4 to 6 sq. kilo-
metres). In addition, more detailed surveys are carried out in certain selected
areas.
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Iig. 1. Tectonic units of Poland — according to J. ZN0osKo
I1—Alpine foredeeps; ?— Alpids; 3—Palaeozoic intermount basins; 4—Palacozoids (Caledonids and Variscids);
5—Palaeozoic platform; 6—Pre-Cambrian platform; 7 —boundaries (a) and supposed boundaries (b) of tec-
tonic units of platform cover

General magnetic surveys (vertical component “z”) have been made for
the entire country but in the north-eastern regions of Poland and within
several selected regions of South Poland, semi-detailed and locally detailed
surveys have also been made.

Exploratory work conducted by seismic methods and deep drilling is
carried out mainly in the areas of interest for crude oil and natural gas de-
posits.

The most valuable studies have been made within the area of the Miocene
Carpathian foredeep where one bore-hole deeper than 500 metres has been



| ©

0 Osika, R.

drilled per 25 sq. kilometres. The area of the Carpathian foredeep is charac-
terized also by the densest net of seismic profiles (1 kilometre of seismic profile
per sq. kilometre). In the other areas of the country, the density of seismic
profiles is approximately 0.15 kilometres per sq. kilometre and of drilling
approximately one borehole of 500 to 5000 metres per 200 sq. kilometres.
The deepest borehole ever drilled in Poland has been completed at a depth
of 5016 metres.

111. CONDITIONS OF REGIONAL MINERAL CONCENTRATION

Taking into consideration the diastrophic df\\'el()pmont, the present-day
geostructural picturo and the mineralogical aspects of the country, Poland may
be subdivided into 7 major regions. Three of them are Palacozoic regions (Lower
Silesian, Upper Silesian and Sw ietokrzyskie Mountain regions), two belong to
the Alpine (Carpathians and Carpathian foredeep), and two platform areas
(pre-Cambrian platform and Palacozoic platform) ( Fig. 2.).

The formations of these regions were formed under various p.lldn()(r(‘o-
graphic conditions and were affected by various tectonic processes. Thus various
conditions also existed for the development of processes for mineral concentra-
tinn

The Lower Silesian region includes the Western and Eastern Sudeten
and tho Fore-Sudeten block. The region represents an area which developed
during several geosynclinal periods from the pre-Cambrian to the Carboni-
ferous. Under these conditions complexes of metamorphic rocks were deve-
loped and both geosynclinal and subsequent magmatic phenomena appeared.
It is also an area where an orogenic intermontane depression dev eloped and
intense post-orogenic volcanism t(m]\ place. Endogenic mineralization is repre-
sented by concentrations of metal ores of magnetic and hydrothermal types
as well as by vein quartz, baryvtes and fluorite of hydrothermal type. Exo-
genic mineralization may be found in turn within the Variscan intermon-
tane depression filled with well developed productive Carboniferous formations
containing coal seams, bauxite and refractory shales.

Moreover as a result of the Tertiary weathering processes of serpentinites,
magnesite and nickel ores deposits were formed here as were kaolin deposits
being the product of the weathering processes of granites. The formations
of continental Miocene contain, in addition to rich brown coal deposits, nume-
rous deposits of clay minerals and glass sands.

2. The Upper Silesian region developed in the Upper Carboniferous as
a Variscan intramontane depression. Here thick complexes of clay rocks and
sandstones of productive Carboniferous deposits were laid down including
considerable coal seams. Mesozoic formations particularly those of Triassic
and Jurassic age are also largely developed. During the Neogene a depression
was formed within this area in the Carpathian foreland where a complex of
Miocene rocks was deposited.

Throughout the deposits of the Upper Silesian region are found various
mineral raw meterials. Above the Devonian deposits (lnm stones and marbles)
and Lower Carboniferous deposits (limestones for cement and lime produc-
tion) follow the Upper Carboniferous hard coals which are exploited in almost
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I'ig. 2. Map of mineral raw materials of Poland — according to R. Osika
Deposits: Combustible mineral raw wmaterials: I—hard coal; 2—brown coal; 3-crude oil: 4—natural
gas; 5 — metal ores: 6 — chemical mineral raw materials (pi— pyrite; ah—anhydrite): 7— constructional mineral
raw materials (sk—feldspars: mag— magnesites; kao— kaolins: ic— ceramic clays: kwt — quartzites; ¢— gyp-
sums: al— alabastres: nf— nephrite: br—amber). Form of deposits: 8—ore-bearing areas; 9— sheet-
like and stratified deposits: a— large areas; b—small areas; 10— vein deposits: /1 —irregular deposits. O ri-
gin of deposits 12— sedimentary deposits: 13— weathering deposits: 74— hydrothermal deposits:
15— metasomatic deposits: 76 — magmatic deposits; I7—metamorphic deposits or deposits related to meta-
morphic processes; 18— deposits related to Triassic dolomites. Geolo gy @ Folded areas: 19— Palaeozoids:
I— Lower Silesian region, I1— Upper Silesian region, I1II—Swietokrzyskie Mts. region; 20— Alpids—1IV—

— Carpathians; 27— Carpathian fore-deep and marine Miocene (V). Platjorm: 22— Permo-Tri ;23—
— Jurassic; 24— Cretaceous; 25— extend of Zechstein deposits; 26 —extend of Vesulian deposits; 27 — extend

of Tertiary continental deposits; 28— boundary of Palaeozoic platform VI; 29— boundary of pre-Cambrian
platform VII; 30—area of ecrystalline basement under the Permo-Mesozoic formations; 3/—depth of
crystalline basement; 32— boundary of main Carpathian overthrusts.
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80 mines and are the main mineral raw material of the region. In addition,
the productive Carboniferous deposits yield clays used in the production of
bricks and ceramic wares. Recently, bentonites have been discovered in the
Poreba Beds of the Carboniferous (Namurian A).

3. The region of the Swigtokrzyskie Mountains belongs to the area deve-
loped under miogeosynclinal conditions that had lasted from pre-Cambrian
to Silurian and was then stabilized in the Devonian and Carboniferous under
conditions characteristic of a labile platform. During the Caledonian orogeny
the Swietokrzyskie Mountains were intensely folded. The orogeny was accom-
pained by subsequent volcanism expressed in the form of lamprophyres and
diabases. In Late Palacozoic time, the Swietokrzyskie Mountains were under-
gring deformation and horstlike structures were formed.

The region is characterized by hydrothermal mineralization of Variscan
age. The mineralization appears in the form of iron and copper sulphide ores.
The pyrite deposit at Rudki belongs to this region in the same way as the
ancient copper ore deposits exploited at Miedzianka and Miedziana Géra and
the calcite veins found in the vicinity of Zelejowa (a type called “rozanka”).
In the regions of Kielce and Checiny are found galena deposits related, for
the most part, to the hydrothermal activity of synorogenic Alpine processes.
Of a great importance are also the building materials, particularly Devonian
marbles, dolomites and limestones, as well as quartzites sandstones related
to the Cambrian and Devonian formations.

4. The Carpathian region is divided into two sub-regions, the Tatra Sub-
region and the Flysch Sub-region. Within the Tatra Sub-region are found
sedimentary rocks laid down in the Mediterranean geosyncline as well as
Variscan granites encountered in the metamorphosed older cover. The Flysch
Sub-region developed within an Alpine miogeosyncline where exceptionally
feeble basic magmatic acitivity took place. The most important development
of this sub-region are the crude oil and natural gas deposits found in the Eocene
and Cretaceous sandstones and now exploited in the central Carpathian de-
pression (Jasto—Krosno) and in the frontal part of the Magura overthrust
(Gorlice).

5. The Carpathian foredeep region was formed in the Neogene and is filled
with Tortonian deposits occurring mainly as molasse. Highly important in
this region are the oil and gas deposits of the arenaceous Miocene series dis-
covered in the vicinity of Przemyél and Landut, and in the Upper Jurassic
limestones and the Middle Cretaceous sandstones exploited in the region of
Lubaczéw in the eastern part of the country, and at Grobla and Plawowice,
north-east of Cracow. In the lower part of the Tortonian a series of chemical
deposits occurs where two facies may be distinguished, a chloride facies
encountered in the Fore-Carpathian region, and a sulphate facies found in
the central portion of the basin. Carbonate littoral formations of the peripheral
nothern parts of the foredeep are their age equivalent.

In the chloride facies rock salt deposits are found within the Fore-Carpa-
thian area stretching from Wieliczka through Bochnia to the vicinity of
Tarnéw and Pilzno where new rock salt deposits have recently been discovered.
Large deposits of native sulphur found in the region of Tarnobrzeg and Staszow
and discovered 16 vears ago are related to the sulphate facies.
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6. The Palacozoic Platform region comprises the middle, north-western
and southern parts of the country, except for Palacozoic and Alpine orogenic
areas.

Mineral deposits are related here to the Palacozoic and especially to the
Zechstein as well as to the Mesozoic-Cainozoic formations that make the plat-
form cover along with the Upper Permian formations. So far, the Palacozoic
formations have not been adequately examined mainly due to their deep
occurrence. In several zones of this region, particularly within the Fore-
Sudeten monoclinal area, they are highly interesting in regard to hydrocarbons
that may be expected to occur in the Rotliegendes and Carboniferous forma-
tions. In the sedimentary cover, the largest mineral concentrations are related
to the Zechstein deposits. In this area are found large copper ore deposits
known to occur in the North-Sudeten trough and within the Fore-Sudeten
monocline. These deposits were discovered 12 years ago in the region of Lubin.
The Zechstein deposits are the main formation in which both rock and potas-
sium salt deposits occur. The shallower zones of these deposits are encountered
in two regions—in the Kujawy region, where salt deposits are related to
salt plugs, and within the Fore-Sudeten monocline. In the latter area, oil and
gas deposits also occur as for example the discoveries made in the vicinity
of Zielona Géra and Krosno Odrzanskie.

Carbonate rocks of Triassic age contain zine-lead ores long since exploited
in the Silesian-Cracow area in the region of Bytom, Chrzanéw and Olkusz.
Recently, a large deposit of these rocks has been discovered in the region of
Zawiercie.

Triassic deposits are also a source of building materials, particularly of
dolomites and limestones.

Jurassic deposits are the third formation related to the occurrence of
mineral raw materials in this area. Both Liassic and Dogger deposits include
iron ores in the area of the Cracow-Wielun Jurassic Belt, in the marginal area
of the Swietokrzyskie Mountains, in the region of Kujawy and in Pomerania.
Moreover, the Liassic deposits contain ceramic and refractory clays while
the Malm contains valuable materials such as limestones and marls.

Cretaceous deposits that occur at the surface are an inexhaustible source
of carbonate raw materials. In addition, phosphorites (Cenomanian— Albian)
and iron ores (Lower Cretaceous) are found in the vicinity of Radom-Annopol.

The continental Tertiary deposits contain brown coals (Miocene) and
ceramic clays (Pliocene) in the areas of Central and West Poland.

Quaternary deposits, particularly moraine formations, are source of cera-
mic and rock materials found in the form of naturally crushed stone.

7. The pre-Cambrian Platform rvegion. Only the Palacozoic formations are
important in respect of hydrocarbon deposits. The best prospects are in the
Lower Palacozoic formations within the Peri-Baltic and the Podlasie de-
pressions, and the Devonian and Carboniferous deposits in the Bug River de-
pression.,

From the point of view of solid minerals, the pre-Cambrian crystalline
basement is interesting and particularly the norite-anorthosite intrusions
which include ilmenite-magnetite ores of magmatic type, and sulphides of
non-ferrous metals.
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In the Upper Carboniferous formations there are hard coal measures
(Lublin basin) and in the Zechstein of the Leba elevation are rock salt and
the magnesium-potassium salt deposits recently discovered in the region of
Wiadystawdéwo.

In addition, the formations of the pre-Cambrian platform, particularly
those of Cretaccous, Tertiary and Quaternary age contain various building
materials.

IV. MORE IMPORTANT MINERAL RAW MATERIALS

Among the raw materials that play the most important role in Polish
economy, are hard and brown coals, zinc and lead ores, copper ores, native
sulphur, rock salt and various constructional materials. Recently, new potas-
sium salt deposits and natural gas deposits have also been discovered. Never-
theless, Poland lacks iron ores, bauxite, phosphorites and crude oil.

Until recently, natural gas deposits have been known to occur in the
southern part of the Carpathian foredeep only (Miocene, Jurassic). In recent
vears, large deposits have been discovered in Rotliegendes formation in the
area of the Fore-Sudeten monocline.

Crude oil occurs in small deposits within the Carpathian flysch, as well
as in the Cretaceous and Jurassic systems of the Carpathian foredeep and
in the Zechstein formation of the Fore-Sudeten monocline.

Hard coal deposits as a rule occeur in the Upper Carboniferous formations
of the Silesian-Cracow basin and in the Intra-Sudeten trough. In recent years,
a new coal basin of Upper Carboniferous age has been discovered in the Lublin
Region (East Poland). Total hard coal reserves of Poland are estimated at
about 130 milliard tons; the present-day production amounting to over 130
million tons a year.

Brown coal deposits occur in the continental formations of Miocene age
(subordinately also of Oligocene and EKocene age) in the central western arcas
of Poland. Their reserves are believed to amount to about 17 milliard tons.

Zinc and lead ores encountered as sulphides are found in the carbonate
rocks of Middle Triassic age within the area of the Silesian-Cracow monocline.
They are exploited in the regions of Bytom, Olkusz and Chrzanéw. Recently
a huge lead ore deposits has been discovered in the vicinity of Zawiercie.

Copper ore deposits represented by sulphide are related to copper-bearing
shales and marls of lowermost Zechstein age (Z,). These deposits are exploited
in the North-Sudeten trough. Huge deposits of these ores were discovered
12 years ago in the Fore-Sudeten monocline area and are already under ex-
ploitation.

Native sulphur deposits occur in the Tortonian carbonate formations
which are a stratigraphical equivalent of the gypsums found in the northern
part of the Carpathian foredeep. Native sulphur has been exploited in Poland
for about 500 vears but deposits having considerable economical value have
been mined on a large scale for 16 years only.

Rock salt is found in the Miocene deposits of the northern part of the
Carpathian Mountains and in the Zechstein formations of the Palacozoic and
pre-Cambrian platform. The salt is exploited mainly in salt plugs situated



Reconnaissance of geoloyy of Poland 95

in the Kujawy swell area. Potassium salts (polvhalites) were discovered in
1965 in the Zechstein formations of the western part of the Peri-Baltic de-
pression. Exploration continues in the area.

Various constructional raw materials (magmatic, metamorphic and sedi-
mentary) are found principally in the southern part of the country (Sudeten,
Upper Silesia, Swietokrzyskie Mountains).

Iron ores found in the Lower and particularly in the Middle Jurassic
formations are exploited in several areas. Iron ore reserves only cater for about

5% of the country’s demand. Recently, an ilmenite-magnetite ore deposits
has been discovered in an anorthosite body in the basement rocks of the East-
Juropean platform.

Phosphorites occur in the Middle Cretaceous formations, within the mar-
ginal area of the Swietokrzyskie Mountains and in the L6dz trough. They
cover only a small percentage of the country’s demand.

After World War 11 intense geological investigations were carried on by
the Geological Institute. In consequence of this numerous deposits were dis-
covered m(-]udmtr deposits of sulphur, copper ore, brown coal, hard coal, zinc-
lead ore rock and potassium salts. Moreover, a base has been established to
search for crude oil and natural gas. Many of these deposits are now either
under exploitation or yielding interesting data for the further development
of the mining industry in Poland.

In spite of such extensive and many-sided developments in geological
investigation, there are still numerous unn\plam(\(l geological pl()l)l(‘m.s in
P()l.md which also suggest the occurrence of certain mineral deposits. In order
to discover these dr\p(mts or to prove the absence of suspected deposits,
intense geological exploration will be carried on in the near future and is fore-
seen in the long-term plans.

The main purpose of the work planned for the period 1970 to 1985 is to
investigate the geology of the country and to increase the reserves of domestic
aw materials, particularly those which are scarcely represented.

V. PROGRAMME OF COMPREHENSIVE STUDIES
OF DEEP GEOLOGICAL STRUCTURES TO SEARCH FOR CRUDE OIL
AND NATURAL GAS DEPOSITS

Following the investigations carried out by the Geological Institute and
by the Petroleum Industry, a regional exploratory survey has recently been
made of the geological structure of Poland at depth and as a result, interesting
local structures have been encountered in numerous regions of the country.
In these regions crude oil and natural gas prospecting is still being carried
out leading to the discoveries of numerous deposits.

In the individual regions, second, third and fourth order deposits have
been distinguished and prospective hydrocarbon reserves have been calculated.
Gas reserves are found to oceur 67% in the Palacozoic, 26% in the Mesozoic
and 7% in the Cainozoic formations.

Taking this into account coupled with the fact that the regional geological
prob]omb down to a depth of 1500 metres have generally been elucidated
whereas the problems of fundamental and regional reconnaissance of deep geo-
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logical structures still remain unexplained, further geophysical and compre-
hensive geological surveys will be continued. Among them will be lithofacies,
stratigraphic, petrographic, sedimentological, geochemical, palacogeographical
and tectonic studies to recognize structures and the reservoir properties in
the following units:
a—in the pre-Cambrium platform area, within the Peri-Baltic syneclise, in the
area of Leba elevation, and in the Podlasie depression (Palacozoic de posits);
b —in the area of the marginal trough, the Szezecin—Lédz trough, the Kujawy —
Pomerania swell (Permian and Mesozoic deposits), and in the peripheral zones
of this area (Carboniferous and Devonian deposits):
¢—in the area of the Fore-Sudeten and the Silesian —Cracow monoclines and
within the Lublin trough (Palacozoic deposits);
d —in the area of the Carpathian flysch (deep folds) and in its basement (Meso-
Palacozoic deposits).

These investigations will naturally require intense geophysical and drilling
activity. (nooph_\swa] surveys will be conducted using both gravimetric and
seismic methods and to a lesser extent other methods. Semi-detailed gravi-
metric surveys are also planned for an area of about 50,000 sq. kilometres
along with about 70,000 kilometres of seismic profiles.

The realization of the programme of the Geological Institute needs appro-
ximately 60,000 metres of deep dullnw per year up to 1985. The results obtained
will be used for the modification of the geological picture of the country

In the period from 1969 to 1971 reports (* ‘04l and Gas Contents in the LIJ/lf
of Gcolor/zm/ Structures™ ) concerning prospective regions of Poland will be
compiled using maps on a scale of 1:200,000, as well as lithologic-palacogeo-
graphic, pdlaootr\(tonw structural and prognostic maps of the whole area
of Poland on a scale of 1:500,000.

During the second stage of these works (1971—1975), regional, semi-
detailed reports and geostructural atlases at 1:200,000 for selected prospective
zone of the country will be finished.

From 1975 to 1985 the results of the investigations during the second
and third stages will also be compiled.

VI. PROGRAMME OF COMPREHENSIVE REGIONAL RESEARCH
TO ASSESS PROSPECTS IN THE SEARCH FOR SOLID MINERAL
RAW MATERIALS TO A DEPTH OF 1500 METRIES

Comprehensive regional investigations have been planned for conducting
the search for deposits “of solid mineral raw materials in deeper zones of folded
areas (Sudeten, Upper Silesia, Swietokrzyskie Mountains).

In the Sudeten region the occurrence of zones of amphibolites and green-
stones will be 11]\(.51:1&,'(11:(‘(1 in the areas of the Sowie Mountains, Kaczawskie
Mountains and in the vicinity of the localities Klodzko and Paczkow. These
rocks may reveal polymetallic ore deposits known to occur in these formations
on the Bohemian side. The research will also include deep-seated basic rock
masses mainly on account of the occurrence of chromites and metal sulphides
of differentiation type around these masses. In the region of the Sudeten the
research for polymetallic mineralization will be conducted in the areas of
Variscan granite masses, particularly where the granites are shallow under
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the Palaeozoic cover and where crustal portions of intrusions or of subordinate
granite domes may occur. Of interest here are the areas of the Kaczawsk
Mountains, Bardzkie Mountains, Bystrzyckie Mountains and the Bialskie
Mountains as well as the Gromnik granitoids. Moreover, a programme of investi-
gation is planned for the zones of dislocation that form a belt of intense
development of magmatic phenomena working initially in the area of the
main Sudeten fault that runs from the Izerskie Mountains to the Sowie and
Bardzkie Mountains. Partly metamorphosed formations of Palacozoic age found
to occur under the Tertiary deposits within the Fore-Sudeten block and
under the Zechstein-Mesozoic deposits in the northern trough will also be
studied.

In the Upper Silesian region three main approaches to the study of deep
geological structures may be distinguished. The studies are intended to help
in the search for solid mineral deposits down to a depth of 1500 m. These are:

a — lithofacies and palacogeographic studies of the Mesozoic and Palaeozoic form-
ations and particularly of the Triassic deposits to determine the ranges of
ore-bearing dolomites and of Palacozoic carbonate formations in the north-
eastern marginal area of the Upper Silesian Coal Basin.

b — studies of palaco-relief of lithological composition of Palacozoic formations and
of their extent under the Permo-Mesozoic cover within the eastern and north-
castern margins of the Upper Silesian C'oal Basin. The studies will include
lithofacies examinations of Palacozoic formations to assess the possibilities
of searching for exogenic deposits such as bentonites, bauxites, iron and
copper ores, and the investigation of the extent and form of Hercynian acid
and basic intrusions to determine the prospects of searching for endogenic
deposits (polymetallic mineralization);

¢ — lithologic and stratigraphic studies on the Palacozoic formations in the western
margin of the Upper Silesian Coal Basin to determine areas of shallow oceur-
rence and to outline polymetallic mineralization.

In the Swietokrzyskie Mountains the studies will initially concern forma-
tions that in Europe and particularly in Poland proved to be metalliferous.
To these belong Devonian, Permian, Triassic and pre-Cambrian formations.

To this end, the following lines of study of the deep geological structure
have been established in order to create a basis for further prospecting for
solid mineral deposits in this area:

a — lithofacies and palacogeographic investigation of the Devonian, Permian and
Triassic formations in the western and north-eastern marginal areas of the
Swietokrzyskie Mountains, in connection with the lead, zine, copper and barium
mineralization proved within the near-surface zones;

b — lithofacies and palaeogeographic investigation of transitional deposits found
to occur at the Lower and Middle Devonian boundary in the regions of Kielce
and Lysogory to investigate prospective areas in the search for pyrites, iron
and polymetallic ores;

¢ — investigations of deep fracture zones in the Palacozoic massif to search for
prospective zone of iron and polymetallic ore deposits.

With regard to the region of the pre-Cambrian platform, five directions
of investigation have been adopted:

a —more detailed examinations of the palacorelief and petrographical composi-
tion of the crystalline basement in the eastern part of the Mazury-Suwalki
elevation and in the Slawatycze elevation;

b— determination of form, extent and petrographic composition of both basic
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and acid intrusive bodies found in the crystalline basement of the Mazury-
Suwalk: elevation at a depth of about 1500 metres in order to investigate the
possibilities of further search for iron and polymetallic ore deposits;

¢ — lithofacies and geochemical examinations of Palacozoic¢ formations found to
oceur under a thin cover of Permo-Mesozoic deposits at the flanks of the
Mazury-Suwalki and the Slawatyecze elevations in order to prepare a basis
for the search for exogenic deposits (phosphorites, iron ores, radioactive ele-
ments):

d — determination of the range and character of weathering processes in the
Upper Proterozoic and Cambrian basic volcanics encountered under the Car-
boniferous deposits in the north-eastern part of the Lublin trough to establish
a basis for the search for iron ores and bauxites as well as rare and radioactive

elements;
¢ — lithofacies investigations of the Zechstein formations found beneath the Meso-

zoic deposits within the marginal zone of the Mazury-Suwalki elevation to
a depth of 1500 metres.

As a result of these studies, new prospects will no doubt be determined
and, most probably, new mineral deposits will be discovered. To carry into
effect the programme outlined here, magnetic, gravimetric, resistivity and
shallow seismic methods will be applied on a large scale. In addition, drillings
will be made to depths of 500 to 2000 metres, totalling about 15,000 metres
per year.

Apart from the investigations that guarantee new prospects for further
geological exploration in Poland, the Geological Institute will continue to
work on prospects which, in terms of mineral deposits, have already been
established.

VII. PROGRAMME OF CARTOGRAPHICAL SURVEYS

Approximately 160 sheets of detailed maps at 1:25,000 and 1:50,000 are
planned for preparation in the period from 1969 to 1985. Mapping will cover
areas of interest from both the geological and economic standpoints. In addi-
tion, the rvesearch programme includes the preparation of 56 sheets of a
1:200,000 map of the landward areas and 13 sheets for the Baltic sea areas.
The maps will be issued in two versions, maps of exposed formations, and maps
of uncovered formations (without Tertiary). In this connection, some drilling
will be carried out in the Baltic sea down to a depth of about 200 metres.
Comprehensive marine surveys will be carried out (bathymetric, geophysical
and geological research work, as well as studies on dynamic geology, tectonics
and sedimentology).

In anticipation of an increase in detailed data concerning the deep geo-
logical structure of the country, an atlas of palacogeographic and structural
maps on a scale of 1:1,000,000 will be printed no later than in 1973 and on
a scale of 1:500,000 in 1980. By 1975, some selected sheets of these maps
will have been issued on a scale of 1:200,000; similarly atlases of mineralo-
genic maps will also be printed on similar scales.
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THE INFLUENCE OF MODERN LIFE ON THE WORK OI' THE
GEOLOGICAL SURVEY

by
Wirnniam T. PEcorA

USA

It is a pleasure for us to extend our congratulations to the Hungarian
Geological Institute on this occasion of its 100" Anniversary. The continuing

success and vigour of the Institute are sources of pride and deep satisfaction
to members of national geological institutes and surveys everyvwhere, for they
show the continuing contribution that systematic field geologic studies make
to the advancement of human welfare.

We also compliment the Hungarian Geological Institute for its broad
perspective in including in its Centenary celebration the “Day of the Geological
Institute of the World” and in choosing as the topic for discussion “the probleins
of science policy and the task imposed by modern life on the geological survey
of each country”. 1t would have been entirely appropriate, of course, to have
devoted this entire Centenary to a review of the work of the Iustitute, for its
past accomplishments and its dynamic current program indecd merit full
celebration. But in directing a substantial part of the Centenary activities
to the problems faced by geological surveys over the world, the Hungarian

Geological Institute has Mmult(mm)usl\' shown its own deep concern with the
problems facing mankind, emphasized the key role geological services play
in improving human welfare everywhere, and called attention to the new
demands for geologic knowledge being made by changes in human activities
the world over. We are pleased to participate in the Institute’s Centenary
and we thank it for providing this forum for the discussion of common pro-
blems.

Compared with the Hungarian Geological Institute and some of the other
Surveys here, the U.S. Geological Survey is a yvounger sister for it is only
90 years old. But we are also celebrating a centenary this vear—the 100t
-\nmvors.uv of Joux WESLEY PowrkLL’s exploration of the Colorado River.
PowELL’s expedition in this land of deep and mysterious canvons, with their
treacherous rapids and unforeseeable dangers, still draws our admiration as
an example of man’s courage in exploring the unknowns of his environment.
On this 100" Anniversary of the exploration of the Colorado River, however,
we commemorate not merely POWELL’s courage and perseverance but his
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contributions to science and the important role he and his colleagues played
in organizing and directing the scientific activities of the United States Govern-
ment and its Geological Survey.

Created by an act of Congress in 1879 as a bureau within the Department
of the Interior, the U.S. Geological Survey’s origin is deeply rooted in the
spirit of exploration that characterized the early days of our country. In 1803,
scarcely 15 vears after the constitution was ratified, President THOMAS
Jerrersox dispatched MeriweTHER LEWIS and WiLniam CLARK westward
to explore and make note of “*... the soil and face of the country: ... volcanic
appearances . .. mineral production of every kind ... and such circumstances
as may indicate their character”. Other expeditions followed and between 1867
and 1872 Congress authorized four territorial surveys to undertake more
comprehensive examination of the land and mineral resources of the western
United States. In March 1879, Congress enlarged the scope of these investi-
gations, placed the responsibility for them in a new organization, the U.S.
Geological Survey, and in words paraphrasing THoMAS JEFFERSON, charged
it with “‘the classification of the public lands and examination of the geologic
structure, minerals, and products of the national domain”. Its first Director
was CLARENCE Kixe, who in his own Fortieth Parallel Survey had already
established the practice of systematic topographic mapping and the use of
contour maps as the base for geologic maps, and who had a keen apprecia-
tion of the role mineral resources development could play in the nation’s
economic development. POWELL succeeded KiNGg two years later, and together
with men such as S. F. Emymoxs, RarHAEL PumpeLLy, GEORGE BECKER,
GroveE KArL GinserT, and CHARLES D. Worcort, these early leaders designed
an organization and a program of geologic surveys and research aimed to pro-
vide the factual base of understanding necessary for the wise and imaginative
development of the land and its resources.

Something of the appreciation these men had of the importance of field
geology in the service of man is shown in the Surveys’ First Annual Report
in the concept stated there of the geologic maps to be prepared by the General
Geology Division, of which PowELL was in charge. These maps were to show
“all those features upon which intelligent agriculturalists, miners, engineers, and
timber men might base their operations and which would be of value for all stu-
dents of political economy and resources of the Uniled States” . Later on, POWELL,
in setting forth the principles of stratigraphic nomenclature that have been
followed in the United States ever since, said that “The classification involved
in a cartographic system designed for general use should be objective, rather than
theoretic. it should be based upon rock masses and their already observed relation
rather than upon time intervals contemplated in historic geology, and even upon
the organic remains contemplated in biotic geology. it should be petrographic
rather than chronologic or paleontologic”. Units so defined, he wrote, are signi-
ficant “alike to the theoretic physicist or astronomer, the practical engineer, or
miner, and the skilled agriculturalist or artisan”, as well as to the stratigrapher
or paleontologist.

These early leaders were truly visionary in their recognition of the utility
of diverse studies of the land and its resources in the development of the
nation, but they could not have anticipated many of the activities that have
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been developed to cope with the problems that now confront the United
States and many other countries. In the field of minerals, for example, the
development of technology and expanding use of raw materials and energy
have vastly expanded the variety of minerals of concern to man and the kinds
of deposits and environments in which they are sought and exploited. In
PowgLL’s day, man’s entire need for raw materials involved the conscious
use of relatively few of the chemical elements. Including oxygen, hydrogen,
and carbon, the chemical elements that served mankind’s needs for centuries
numbered only 17. Today some 80 chemical elements are in industrial use.
The geologist once concerned with only a few minerals now must develop
sources for many, and he must find them in previously unimaginable quantities,
for the demand for raw materials is reaching staggering proportions because
of growth in both population and per capita consumption. He must also extend
research to environments, such as the deep crust and the ocean floor, that
were previously beyond the reach of both technology and his own ability to
guide exploration in them.

The development of new technology, urban growth, and the ever expand-
ing comsumption of fuels and minerals have brought us into many new fields
and activities. In the field of engineering geology, for example, we are con-
cerned with the source of construction materials, the strength of the natural
foundation to resist artificial forces that may be imposed upon it, and the
natural hazards that face man in his utilization of the land, and in many
areas we are making special maps to portray the facts relevant to these problems.

Space exploration has also begun to command an important part of our
attention. Our astrogeologic studies involve systematic geologic mapping of
the moon and related research intended to guide lunar exploration and permit
it to yield its fullest return in enlarging our understanding of the processes
of planetary evolution and cristal development.

Sarth-orbiting satellites are also literally opening up a new horizon for
us in the acquisition of knowledge of the earth and geologic processes through
a new array of remote sensing instruments. The synoptic vision, rapid coverage,
and repetitive observations of the earth that satellites make possible promise
to yield wide benefits in the fields of geodesy, topographic, mapping, structural
geology, physical and human geography, hydrology, and ecology.

Speaking of hydrology, urban development and industrial growth have
enormously expanded our requirements for water, so much so that we have
been threatened with shortages in some areas. Many of the problems we face
now in the field of water resources are ones that have resulted from man’s
own activities, carried on without understanding their consequences Sewage
and industrial wastes have polluted rivers and lakes, as has acid drainage
from mines in many areas. Use of water as a coolant has changed the natural
biologic balance of many rivers with deletorious effects. Sealing the ground
surface by urban and highway construction has increased storm runoff in
many areas, resulting in disastrous flash floods where they never took place
before. We have been forced to recognize that man has become a major ele-
ment in an already dynamic system, for human activities are interacting with
natural processes and phenomena with profound effects on the physical and
biologic character of the lithosphare, hydrosphere, and atmosphere.
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As a result of the growing demand for knowledge about the land and its
resources, the U.S. Geological Survey has grown the small group of 7 geologists
and 24 supporting personnel that cnmpoxod it at its start 90 years ago, to an
organization of about 8200 people, including about 3500 scientists “and en-
gineers and 2700 technicians. Organizationally we are composed of seven divi-
sions. Four of these—the Geologic Division, Water Resources Division,
Topographic Division, and Conservation Division (responsible for supervision
of the mining of leasable minerals and classification of the public lands)
—are mission oriented; supporting their activities are the Administrative
Division, Computer Center Division, and the Publications Division. Under
these divisions are a total of some 67 branches, most of which have topical
as distinet from regional functions. Diverse as are our current activities, they
are nevertheless continuing with the same fundamental purpose envisaged by
KiNxeg and PowgLr, lhll]l(‘l_\' the acquisition of information and ]\n()wlodgv
that will support the intelligent use of our land and its resources.

Although this fundamental purpose remains unchanged, the development
and growth of the industrial civilization has given it far greater importance.
The work of the U.S. Geological Survey and that of many other national surveys
was begun with the purpose of providing information on unsettled territories
that would speed their development, and this continues to be its prime purpose
in many undeveloped regions of the world. But the work of the geological
survey continues now in industrialized countries as the key, on the one hand,
to the problem of supplying increasing amounts of the raw materials and
energy on which our industrial life is lmllt-, and, as the key, on the other hand,
to the problem of avoiding the ill effects of our actions on the environment.
Many informed students of these problems doubt that either can be solved.
They believe man will soon exhaust the usable supplies of minerals and fuels
and that he has already upset the balance of nature beyond repair.

I do not share these pessimistic views, but it is true that unless we work
vigorously and imaginatively to develop new and larger sources of minerals
and fuels and to enlarge the base of understanding of the dynamics of our
environment necessary to bring our activities into balance with it, our indu-
strial civilization will decav as did others in the past that outran their means
of sustenance. It is the continuing task of the geological surveys of the world
to help vrovide the requisite know ledge of the earth and its processes, and
it is a task that is vital for the future of all mankind.

I am confident that national geological surveys and institutes-aided by
the academic and industrial organizations that also play vital roles in expand-
ing knowledge of our environment and resources—have and can develop
as necessary the scientific and technologic capability to carry out this task
successfully. Unfortunate ly, however, it is not enough just to have this cap-
ability or even to use it dssuluousl\' To accomplish our task effectively, we must
get our results into the hands of those who should use them and in a form they
can understand. All of us know of countless instances in which available geo-
logic knowledge, the use of which could have increased the effectiveness of
human endeavour or lowered its cost, was not utilized because the potential
user was not aware of its existence or did not understand its meaning or signifi-
cance. To an embarrassing degree, I fear we are responsible for this, for our
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maps and other data are too often presented in a form that is not intelligible
even to the non-geological scientist or engineer, much less the layman, and
we often fail to inform the public of the meaning and applicability of our
results. The central challenge to geological surveys in meeting the needs of the
future, therefore, may very well be that of finding ways to enlarge public
understanding of the significance and value of geologic knowledge of the earth
and so do a better ]Ob of putting our results into the hands of potential
users in understandable form.
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LOGIC, THEORY AND PRACTICE OF THE UNIFICATION
OF GEOINFORMATIONS

by
K. A. REMENYT

Hungary

The cognition of the Earth as a planet is today one of the centric ques-
tions of the world’s public opinion. The unexpected development of this public
interest as much as the technics and science resulted a world-wide evolution

of the geological research.
Goolnglcal research are essentially carried out in three main directions:

1 knowledge concerning the globe in its entirety;
2 regional and local prospectings in the solid and liquid lithosphere with the object
of acquiring mineral matters;

finally

3 regional and local explorations acquiring geotechnical data.

According to the aims, the acquisition of the geoinformations is carried
out by different methods, depending on whether th(‘ are for scientific and/or
industrial demands. Consequently the information- value of these (roomiuund—
tions that is produced day by day evervwhere in the world in a qu(mtlt_\' of
millions, is very alterating. The coding, systematizing, storing, checking back
and using, in other words the manipulation of that immense amount of data
is not possible otherwise than by computer data storing and processing.

There are in numerous countries initiatives for data processing, computer-
manipulation of geoinformations, especially in industrial connections: first
of such examples was the prospecting for hydrocarbons. In many countries
the central collecting and manipulating of the geoinformations has already
been realized and the Central Geological Institutions were charged with this

task. Since Hungary wants to do the same, this is why you find the dis-
cussion of this question among problems of the geological institutes.

It is remarkable that in the special geological literature one can hardly
find anything concerning specific information-theory, its logic (i.e. philosophy)
and theor v of unification as much as its pr actice. In my present lecture |
attempt to fill up this gap.
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THEORY AND LOGIC OF GEOINFORMATIONS

Geoinformations mean geonomical knowledge. They are obtained and
produced by the geonomy (=industrial geology). Concerning the quantity,
multitude and persistency of the knowledge, emerging as products, the geo-
nomy can be considered today already as a knowledge producing industrial
activity.

Knowledge-producing processes are known to exist in other fields of life
too, such as for example the medical diagnosticating, antropography, meteo-
rology and so on, which are of course out of our business.

"The knowledge-producing processes become more and more determinant
and regulative factors of human life. In spite of this fact their gnosiological
elaboration and evaluation has not been carried out neither generally nor speci-
fically, although the information-theory (=gnosiology) as such is a ‘well known
and cultivated discipline of the philosophy.

It is a fact that abstract generalizations can not be adapted directly to
particular branch activities, consequently neither to the geonomy. Therefore
the acquiring of geoinformations has to create its own, tight-fitting informa-
tion-theory. In the following, I make an attempt to outline and summarize
the short essence of the geoinformation-theory.

KNOWLEDGE-COMPOSITION

The knowledge-composition in the different philosophical systems is di-
versely treated.

In my deduction I am forced to use the existing logical categories partly this
way, partly diversely. On the basis of the author’s freedom, I reserve my rights
to use categories in my own sense and interpretation. The linguistical scantiness
does not indicate the ereation—at least for the meantime, —of new terms.

The aptitude of knowledge-composition—according to our present experi-
ences,—is the property of the creatures, and as such its extent and character
is quite diverse, depending upon the degree of development of the given organ-
ism. It seems that cn our planet Man (=/Homo species) possesses the most
developed and complete aptitude of knowledge composition.

Some of the philosophical schools attribute this ability exclusively to Man,
while others admit its presence—although on a lower level, —to other living
beings, too. Anyhow, the Homo species show—as a law of nature—anthro-
pomorph and anthropocentric attitude, as for example the ants —most proba-
bly —posses a formicomorph and formicocentric attitude. Consequently the ip-
somorph and ipsocentric attitude of the living creatures could be mutually
hardly understood and translated, if at all.

The aptitude and ability of knowledge-composition reaches perfection
in the progressive stage of the phylogeny. In the Jomo species the child relives
while its ontogeny on one hand the phylogenetic steps of the species again,
but increased in speed, comprimated and partly abstracted, on the other hand
it enriches its own knowledge-composition. The first is heredity which seems
to be natural, self-evident, the second infiltrates as individual experience,
into the consciousness as much as into the intellect.
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DEVELOPING PROCESS OF THE KNOWLEDGE-COMPOSITION

The process of the knowledge-composition is a phylogenetic and at the
same time an ontogenetic phenomenon. The course of this process is shown
in T'able 1. The course of this process is a so-called full possibility rank, where
there might necessarily occur possible intermissions leaps, feedbacks.

The denomination and definition of the mentioned categories is done
in the author’s sense. The categories are immaterial, if we do not consider
the bio-currents charging the brain-cells, used up to the formation and storage
of them, —as a material phenomenon.

The purposefully produced knowledge becomes material only if we con-
stitute information from them.

Table 1.
Development process of the knowledge-composition

Denomination Definition

1. casual percept (noticing) incidental, occasional, undeliberate phenomenon

2. iterative percept incidental series of the casual percept with an
incipient memory sorting process

5. cognition associated series of literative percepts, effort to
obtain actively and deliberately further percepts

4. observation collecting activity of deliberate and systematizing
cognitions

J. experience accumulation of iterative, collated observation-
series

6. judgement standpoint of experiences, coordinated on basis of
interrelation between cause and effect

7. concept definition of the phenomenon, categorized and/or
abstracted by judgements

8. knowledge deliberate memorization and use of the concept

The information is a coded, symbolized and dimensioned knowledge.
Coding is the speech itself (originally the behaviour and gesture as much as
the mimic), —symbolization is the picturial and/or alphanumerical depiction
(f.e. writing, etc.),—finally dimensioning is the comparison to an etalon and
signaling the identity or deviation (discrepancy). The information originates
from two components: one is the subject of the person—producing the
knowledge,—in the capacity of the observer (cognitor), the other is the object
of the impersonel device (as tool, instrument, apparatus, efc.). Both components
are regularly burdened with errors. The degree of error of the subjective
component is the reliability factor, while the same of the objective component
is the goodness factor. The weighted combination of these two—not by mere
addition,—gives the value of the information.

The value of the information is the calculated or estimated content-index,
existing at the moment of its creation—in comparison to the theoretical,
but in the practice of course never attainable 100%. The informations itself
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and its value is four-dimensional, z.e. altering in the function of time,—in
particular decreasing (regressive). This is the aging, moral depreciation, the
trend of which is always a curve, expressible only by a cubic or higher degree
equation. The longest, consecutively straight and mearly horizontal part of
it represents the validity duration of the information as it is to seen in 4 Vs I

The information—independently from its content reduced to “bits”,—
is only complete, if its value-content is provided with an index as much as
the validity-duration with a length-index or its expiring date. The informa-
tion as such can be decomposed theoretically from 1 to infinite number of bits
for the data processing, but anyhow the number of the bits to be manipulated
with is limited by the available data processing system and its capacity.

The final number of bits to be programmed is an economissimum, which
is not necessarily identical with the optimum.

The value of the particular bits, in comparison among themselves is dif-
fering in absolute and relative sense. The value of an information, obtained
by a certain method can reach the practically attainable maximum of this
mothod, but at the same time this “maximum-valued’’ information could have
—ad absurdum,—a relative value of 0, compared to an information got
by a different method. This is why every single information has to pass ¢
value-screen and should be egalized by comparison.

Only in formations egalized, compared and brought in the same validity-
range can be collated. T hv egalization of values of the informations under
data processing must be originally programmed and it is indispensable to
build in a selfcontrol-screen into the program, which prevents the passing of
inegalized informations.

The most economic procedure is consequently to produce unified, identical
and standardized informations. Therefore from the purpose of expediency and
rentability, it is most advantageous to unify the production of informations.

UNIFICATION OF INFORMATIONS

The unification and its most apparent forms—as the normalization and
the standardization —although not every lingual use makes it possible to
differentiate accurately the two concepts,—are for themselves also well
known disciplines. I do suppose the knowledge of these.

Preliminarily I stated the final purpose of geonomic activity to be the
production, establishment of concepts presented in form of informations. The
hasic requirement of the geoinformations arising as final products in this
process is the approximate equivalence. Equivalence can be obtained by an
afterward egalization of any information with any value, but one considers
generally as single expedient solution: to choose the production of informations
of adequate equivalence from the beginning on.

The two methods are inseparable since new informations can be produced
only in unified form, till the ancient ones, already existing, but in their entirety
very precious, — must be separately egalized.

The geonomic concepts and the mfm mations arising from them are branch-
specific. On the analogy of other knowledge, it is punsunmbl(‘ that the mathe-
matical knowledge —essentially necessary to the unification of geoinforma-
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tions,—should in many respects be first created. It is most probably that
many—in other general or special technical fields already widely used,—
mathematical methods can be adapted without any alteration, but it seems
to be sure that for the tasks of the geonomy there are still necessary new,
additional mathematical methods. In other words time has come to create,
above all, as a new, acutal branch-methods the geo-mathematics.

The scope and task of the geomathematics is partly to (\\p(um( nt the
utilization possibility of already known mathematical methods in the geonomy,
partly their adaption and improvement, partly the (l(\\olo])mont of new,
special mathematical methods in order to solve specific geonomical tasks.
The correct solution of this assignment is not to teach mathematicians to geo-
logical attitude, but in the contrary it is necessary to train geologists in math(‘-
matics already possessing geological attitude and view. (Analogy: the cosmo-
nautics, where cosmonauts are ‘trained from excellent flyer-pilots giving them
additional mathematical knowledge and not reversely!)
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I. Grouping of geoconcepts Table 2.
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Groups Subject _ Character _ Results of geoconcepts
- | basic research for the branch of geosciences
1. general | the Globe as a whole (the Earth as a planet) | complex
general human knowledge |
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I1. Methods of obtaining geoconcepts (in largest sense, controversarily to the present practice!)
1. Geology 2. Geophysics 3. Geochemistry 4. Geobiology 5. Geotechnics 6. (i thematies 7. Other
geoconcepts to be obtained by any, several or every methods enumerated :

knowledge of matter/energy (geostoichionomy)
knowledge of shapes (geoformatology)
knowledge of phenomena (geophenomenology)
knowledge of processes (geogenesiology)

methodology of systematization, summarization and evaluation of the geoconcepts obtained by the above named branch-methods:
8. Geo-logics
methods of the utilization of the interpreted geoconcepts:

9. Geoeconomics 10. Geopolitics

I11. Process of obtainment of the geoconcepts
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other
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IV. Interpretation of geoconcepts
For general purposes: For special purposes:
|

@ _
Y Y Y ¥
Basic research General human knowledge Acquaring Geotechnics
of mineral matters and (technical geology)
energies in:
solid ‘ 7
__hw_w_wm:m ' phase bi _< teal bi _< ieal
o 4
plasmatic abiologica iologica;
. X L methods, as:
as industrial activity:
rock mechanies agrotechnics
the wining, breaking, s0il mechanies forestry
production, exploitation war technics hydrotechnies
of mineral matters and geostatics defense against
energies geodynamies erosion,
geothermic deflation
geotectonics country planning
ebb and flow nature conservation
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V. Utilization of geoconcepts (practical use of the geo-logical and interpretation results as for decision-preparation, ete.)
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relation
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Economies of unreplaceable Economics of circulating (fully and/or partly Utilization and strain of the crust
mineral matters and energies replaceable) mineral matters and energies (static) and for dynamic stress
Realization
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GENERATION AND PRODUCTION OF GEOINFORMATIONS

So far we approached our problematics of the unification of geoinforma-
tions from the product side (7.e. geoinformations). In my opinion, here it is
the bigger failure. It seems as though the situation can be considered at the
front of the production of geoconcepts to be the most simple. To support
this statement let me present the Table 2. This table shows partly the enume-
ration of all those branch-sciences known and used, with the methods of which
geoconcepts may arise, partlv—by the means of the proceeding depiction, —
the course of resulting the immaterial (i.e. data) and material (/.. matters)
components of the geoconcepts, finally it deals with the interpretation and
utilization of them.

The task of unification is correspondingly double. First of all it is a
branch task which should be carried out in the field of the mentioned branch-
methods—eventually independently from each other. This is the typical
field of the branch unification. More significant is the second one: which is
merely a methodical task: this concerns namely the unified data and matter
processing of the geoconcepts instreaming from the results of different branch-
methods. This latter one is already a centrial task, supposing and premising
that the geoinformations will get into a common pool, (for example the Central
Geological Institutes). According to my experience and practice won over a
decade, this task is more difficult, since even the logics of this activity have
not been elaborated yet.

Without the claim of completeness, 1 like to mention a few, very outstanding
examples. The geonomy deals with matters and phenomena of these matters. It is most
desirable that concepts used in the geonomy should come to a reevaluation and reas-
sessement in the view of up-to-date conception of the Universe by the modern ideas of
physics, chemistry and biology. After having done that, unification can be started and
should be carried out in a complex form. Such is e.g. the question of energy. It would
be mostly advisable to see in our everyday matters (in minerals as much as in rocks
and formations) a certain form of appearance of the energy —which exists under deter-
mined conditions and circumstances, —as a closed energy-system, to which—if we want
to upset its balance, —is needed also a defined external energy.

A separate question is for instance the group of radiations and osecillations, de-
liberated, vibrations raised or induced by Man (from infrasounds, ultrasounds up to elec-
tromagnetic waves and so on), which before long, will mean an independent sphere having
its influence onto the crust and its components. It exists f.e. the timeliness of the research
of the plasmatic phase as the fourth state (phase) of the geonomic matters, being of
course not only property of physical matters!

The examination of the matters and energies turns after all into the examination
of their forms of appearance without any strict limit. Only one plucking question from
the unification practice: is sand a matter of a form of appearance ?

[t seems that the specification of the phenomenal forms of matters and energies
is still one of the comparatively solvable problems, but it is scarcely to be stated the
same so conterminously to processes in the space-time eventually repeatedly occuring,
which have to comprise the curriculum vitae of a certain matter including its genetics
as much as its complete geological hystory.

A returning geotechnical problem is f.e. the question of the still increasing statical
and dynamical stress of the different matters in the soil and subsoil and of the forma-
tions.

Let us make a by-pass to the field of the evolution of organic life: of the strati-
graphy too. We will examine the determination of the absolute and relative quantitative
and qualitative composition of the biomasse by geological eras (periods). Our object
cannot be carried out without unification, but as the result it is also numerically prov-
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able that within a certain geological era (period) the quantity and quality of the biomasse
is given. This means in other words that the unified matter and energy law is valid to
the world of livings too. By this statement the law of KinxsTeIN—originally set up
only for the inorganic world /.e. in a physical world aspect, —accomplishes itself and
becomes entirely general. The significance of this perception is at the moment out of
our present frame.

We could continue our examples and raise problems but the delivered is
sufficient to support the standpoint. So better let us return to the term “inter-
pretation” of our table Nr. 2. In our World “everything is connected to
everything” and this axion gets in the actual and what is more in the future
geonomy a basicly new meaning and interpretation.

To be so, it is only necessary that the geoscientists should have to meet
some basic needs: this is to establish the unique and comprehensive gnosio-
logical basis of their chosen and cultivated science; using a pun: the geo-
logics of geology. Geoinformations remain dead data if their geo-logical inter-
pretation does not come to pass. Consequently the alpha and omega of the
unification as much of the unified geoinformative system is—in their details
still to be completed —geo-logics as a new branch-science.

INTERNATIONAL UNIFICATION OF GEOINFORMATIONS

Geonomy is a global science, geoconcepts do not recognize political houn-
daries or dividing lines. Therefore, however unification of geoinformations is
necessary and useful within a country, these are becoming really public pro-
perty, if first of all the neighbouring countries, and finally evervone in the
World may directly utilize them.

The global demand tends toward unification of geoinformations on a
world-wide international scale. This demand involves in fact immense tradi-
tions, since even the geoscientists, established for the first time global sized
organizations and research programs, in which the representants of the most
different nations participated in a real international solidarity. So we have
examples on world-wide geoinformations is easier than anyone would think.
I suppose that the existence of the world organization z.e. the International
Organization of Standardization (1S0) the principal task of which is the pro-
motion of the consolidation of connections and understanding between nations
by the means of unification is well known.

If there is any possibility to formulate resolutions or to make at least
proposals for such, it is nothing else to do,—as to word a resolution toward
the ISO to call into being and individual geonomical technical committee,
with the task of unification of geoinformations and elaboration of corre-
sponding recommendations in this regard. A proposal for the possible scope
etc. of such a TC is presented in the Annexe I as an example.

The Geological Institutions are all over the world citadels of the geo-
logical and geonomical knowledge of the countries in which they are working.
It seems that the Geological Institutions could essentially extend their up-to-
dateness and leading roles in the modern geonomy by considering the unifica-
tion of geoinformations as their own central task and beside providing for
their national business they could exercise their corresponding activity also.
on international level.
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Conclusions

It is most probable the first tool of work has been a geoobject, 7.e. a piece
of stone which was picked up by the Protoman for throwing it away or ham-
mering with it and by this {l('tl\‘lt\ it made a definite step toward becoming
Man. Since this historical or better prehistorical evenment the number of the
geoobjects has been expanded essentially. This increase —concerning its
expectable final size,—might mean prognostically today still the bomnmng
of our geoknowledges.

Anyhow the geoobjects (the mineral matters as much as the crust of which
we live) and Man are in coercive connection.

The knowledge of geoobjects, 7.e. the geoinformations become finally the
determinators of human existence or inexistence. Their utilization is for man-
kind all over the world assured, only if they become a world-wide unified
puhlic property.

This is only then possible, if the geoeconomics—as likewise a new dis-
cipline,—will establish also in the geoconcepts the international division of
labor, division of knowledge and (lt last the objective conditions to a more
equal division of the geo-goods. I am convinced that this will be possible
only in the case of realization of mtmndtmnal unification of geoinformations.
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Annexe I.
PROPOSAL

for the possible frame of an international unificational technical committee of geoinform-

ations

ISOTC s oc sanisin DHOTSEALIALS ¢ 0ovi0is v10s 1o

T'itle: Geoinformations

Scope: unification (standardization), of any kind of geoinformations, used in the geo-
nomy and/or geology, obtained by any branch-method (i.c. geological, geophysical,
geochemical, geobiological, geotechnical, geomathematical, geoeconomical, ete.) being
in any phase of the data—obtaining and generated,—produced unindependently
from the original purpose of the concept-acquiring.

Possible subcommnittees:

SC 1 Geoinformations concerning the intirety of the Earth, as a planet.

SC 2 Geoinformations concerning the matters and energies.

SC 3 Geoinformations concerning the anthroposphere, especially within this the charac-
teristics of the crust’s surface for geotechnical purposes.

Possible working groups:

WG 1 Geoterminology (terms, their definitions, linguistic equivalents, synonims, ete.).
WG 2 Geostoichionomy (definiators, characteristics dimensions, limits of the matters

and energies).

WG 3 Geoformatology (appearance, occuring forms of the matters and energies).

W 4 Geophenomenology (phenomena of matters and energies).

WG 5 Geogenesiology (chronological history of the simple, unalteredly repeated and
alteredly repeated generating of the matters and energies, planetogony).

WG 6 Geo-logies (originations of geoconcepts, connections of cause and effect, interpreta-
tion, drawing of conclusions, efc.).

W 7 Geomathematics (geonomical adaption of mathematical methods, codesystem,
data processing, ete.).

Possible recommendations (to be worked out —in thematical grouping):

1. List of the known and possible stable, semistable and instable combinations of ele-
ments (7.e. minerals, cfc.).

2. List of sampled combinations of minerals (/.c. rocks), occurring on the surface of the
crust, furthermore in it and crossed by drifts, or traversed by drillings.

3. List of unsampled rocks and their combinations (i.e. formations) although detected
by indirect (f.e. deep-geophysical) methods.

L. Sampling, sample-conservation, manipulation and preparation for geonomical investi-
gations from minerals, rocks, formations.

5. Methods of determinations for establishing of characteristics concerning the material,
substantial, energetical, formatological, phenomenological and evolutional proper-
ties.

6. List of the geonomical characteristics of matters and energies, denomination, defini-
tion, dimensioning, coding, efc.

7. Geonomical symbolies, representation and depiction of the matters, forms, phenomena,
processes, energies, etc., color- and sign-key.

8. Constructional requirements of the two-, three- and four-dimensional representation
(depiction) of the geoconcepts (z.c. map, section, profile, diagram, efc.).

9. Information-technical elaboration of complex geoconcepts (calculation and evalu-
ation of reserve-balances, geotechnical status-determination, prognostization of the
status-alteration caused by static and dynamic stress).

10. Interpretation of geoinformations, complex prognostization, geodocumentation, pro-
graming, efc,

8 MAFI Evkonyv LIV. kotet 1. flizet
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LE BUREAU DE RECHERCHES GFZOLOGIQUES ET MINIERES
par
J. Ricour

France

Le Bureau de recherches géologiques et minieres qui comprend le Service
géologique national, est fondé sur une conception, rare a notre connaissance,
sur laquelle il convient d’insister tout d’abord.

in effet, si cet organisme agit en tant que Service public placé sous la
tutelle du ministre chargé des mines, pour assurer Uinfrastructure géologique
de la France, il est v;mlmnr-nt doté du caractere industriel et commercial.
11 peut de ce fait s’autofinancer en partie soit par vente divecte de ses product-
ions (cartes géologiques, publication), soit en louant les services de ses ingé-
nieurs et techniciens (engineering) dans tous les pays du monde, soit en dis-
posant de sa part du revenu de ses filiales mineres chargées d’exploiter en
France et hors de France les gisements mis en évidence par lui en tant qu’or-
ganisme national.

(est une formule qui donne au BRGM un champ d’action trés large, par-
fois critiqué, mais qui es révele a usage excellent pour maintenir au sein du
personnel un esprit d’émulation trés propice au progres scientifique et tech-
nique.

Une telle formule est évidemment tres délicate a appliquer et exige de
la part de ceux qui la pratiquent une intégrité absolue.

On pourrait craindre en effet que la compétition qui découle de Papplica-
tion de cette formule n'incite les chercheurs du BRGM a vivre sur eux-mémes
et & garder des «secrets de fabrique». IL’expérience prouve que les secteurs
ot le BRGM est le plus compétitif sont au contraire seux qui s’ouvrent le plus
largement vers Pextérieur et ceux qui diffusent le plus complétement et le
plus rapidement le résultat de leurs travaux.

Cette formule est intéressante sur le plan technique car il est indispensable
que les chercheurs qui se penchent chaque jour sur des problémes technolo-
giques puissent disposer de ('lmmpsd’zwtion envraie grandeur situés en n’impor-
te quelle partie du monde. Les expériences de géologie appliquée ne lmu\ant
étre faites «in vitro», les chantiers sont pour le <rcnloguo le seul champ d’ex-
périence possible.

Sur le plan psychologique, il est bon que le chercheur puisse chaque jour
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confronter ses hypotheéses avec la réalité des chantiers. C'est une source de
mondestie qui ne peut que renforcer son esprit scientifique.

C’est également une source de dynamisme car la possibilité de voir dans
un délai trés bref des recherches déboucher sur une amélioration techique
ou un profit industriel ne peut laisser insensible un chercheur digne de ce nom.

1. ORIGINES, STATUT ET ROLE DU BRGM

Le BRGM, Bureau de recherches géologiques et minieres naquit le 1¢
novembre 1959 de la fusion de plusieurs organismes:

— l'ancien BRGG, Bureau de recherches géologiques et géophysiques, fondé
en 1942, devenu BRGGM en 1959 car son activité avait été étendue a la
recherche, en France métropolitaine, de toutes substances minérales a 1'ex-
clusion des substances énergétiques et radioactives;

— le BUMIFOM, Bureau miniére de la France d'outre-mer;

— le BRMA, Bureau de recherces minieres de I'Algérie;

— le BMG, Bureau miniere Guyanais.

Du BRGG, il tient sa fonction de service public, des autres bureaux
sa vocation industrille et commerciale.

Pour mieux assurer la premicére de ces missions et obtenir une coordina-
tion parfaite des nioyens et des méthodes, le décret du 22 décembre 1967
a fondu en un seul organisme qui conserve le nom de BRGM, le Bureau tel
qu’il vient d’étre déerit et le Service de la carte géologique de la France. Clest
plus précisément 'ancienne Direction scientifique du Bureau qui s’enrichis-
sant de apport de ce service aujourd’hui centenaire, devenait la Direction
du Service géologique ct des laboratoires du BRGM (DSGL), puis le Service
géologique national (1°7 aott 1969).

Sur le plan juridique, le BRGM est un Etablissement public national
francais a caractére industriel et commercial placé sous tutelle du ministre
chargé des mines. 1l est doté d'un conseil d’administration dans lequel figurent
des représentants des principaux ministéres techniques (équipement, industrie,
agriculture), de ministéres divers (finances, territoires d’outre-mer, éducation
nationale), des personnalités désignées en raison de leur compétence scien-
tique et technique et enfin des représentants du personnel.

Il faut souligner que le BRGM étant «Service public» n’a pas d’«action-

gner ¢
naires» et que tous les bénéfices qu’il tire de ses activités sont intégrés a s
trésorerie et utilisés au mieux par la Direction générale, soit dans le domaine
des investissements, soit pour assurer le fonctionnement courant du Bureau.

Le role du BRGM a été préeisé a la fin de année 1965 par une lettre
du ministre de I'Industrie lui confiant expressément les missions suivantes:

a) assurer Uinfrastructure géologique du terrvitoire national, en collaboration étroite
notamment avee les établissements d’enseignement et autres organismes francais
de recherche géologique;

b) mettre au point de nowvelles méthodes de prospection miniére, de valorisation des
minerais, de recherche et d’exploitation des cawr souterraines, d'dtude géotechnique
des sols et sous-sols, de maniére a constituer un instrument de travail au service
des groupes miniers et des organismes spécialisés dans les probléemes d'eau ou
de géologie de I'ingénieur;

c) amdliorer Uapprovisionnement francais en substances minérales en recherchant,
seul ou en association avec des intéréts privés, de nouveaux gisements en France
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ou hors de France, notamment a 'extérieur de la zone frane, et en participant
a des socicétés d’exploitation miniére:

d) mettre en évidence et recenser les réserves en eauwx soulerraines et en matériaue
de construction, dans le cadre de la politique d’aménagement du territoire:

¢) contribuer enfin auw rayonnement de la technique fran¢aise en la mettant au service
des nombreux paye avee lesquels la France entretient des relations de coopéra-
tion.

Le décret du 22 décembre 1967 a, par ailleurs, confirmé de la fagon suivante
le role du BRGM en tant que service public:

— centralisation, traitement et diffusion de la documentation en matiere de
sciences de la Terre, en liaison avec les organismes scientifiques spécialisés
et notamment le €' \l\\

— rassemblement, archivage, classement et conservation des renseignements
géologiques et échantillons relatifs a I'ensemble du territoire national; en
particulier, collecte et conservation des renseignements, échantillons et docu-
ments relatifs aux fouilles et levers géophysiques, recueillis en application
des dispositions du Code minier.

— animation, coordination et exécution des travaux nécessaires a 'établisse-
ment de la carte géologique générale et des cartes spécialisées (géophysiques,
hydrogéologiques, . ..).

— impression, édition et diffusion de ces cartes et de tous textes l'\pluutlfs

— inventaire des ressources en eau et matiéres premiéres minérales, métalliques
ou non (minerais et substances utiles).

— participation aux travaux des organismes internationaux chargés d’effecteur
la syntheése des informations géologiques.

Le déeret du 22 décembre 1967 précise que lactivité du Service public
du BRGM s’étend a Pensemble «du sol et sous-sol national, ainsi qi’an plateau
continental relevant de la souveraineté franguaisey.

2. DOMAINES TECHNIQUES D*ACTIVITE

Du fait de son statut, mais également en raison de ses origines, le BRGM
a un champ d’action largement déployé ansd le domaine scientifique: ses
activités s’étendent a toutes les branches des sciences de la Terre, depuis les
recherches fondamentales, souvent exécutées en liaison avee des organisations
universitaires (facultés, instituts, grandes écoles), jusqu’a la mise en exploi-
tation des gisements découverts au cours de la prospection, en passant par les
différents stades de la recherche appliquée (études d’indices et de gisements,
recherche et inventaires des ressources hydrauliques, recherche et évaluation
de conditions d’exploitation de substances utiles, géologie appliquée & D'art
de I'ingéniecur .. .).

2.1. Infrastructure géologique de la France
Les travaux d’intérét général qui sont confiés par I’'Ktat au BRGM dans
le domaine de l'infrastr ucture géologique de la France concernant principale-
ment:
« le recueil et 'archivage de la documentation géologique, hydrogéologique
et miniére découlant de Papplication du Code minier, qui rend obli-
gatoire la déclaration a I’Etat de tous travaux de fouilles de plus de 10 m
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de profondeur ainsi que de toutes prospections géophysiques ou géo-

chimiques. Le BRGM est habilité pour réclamer aux comettants les

résultats de ces travaux.

la documentation générale relative aux sciences de la Terre. A ce titre

le BRGM dépouille une grande partie des publications, relatives aux

sciences de la Terre, publiées dans le monde. 11 publie chaque mois des

fascicules donnant les titres de ces publications choisies avec des entrées

par auteurs, par matieres et enfin géographique.

L infromation géologique et la coopération scientifique avee les organi-

sations internationales.

I’élaboration et la publication de documents de synthese tels que cartes

géologiques, hydrogéologiques, de gites minéraux.

- I'inventaire des ressources hydrauliques de la France. Ces travaux sont
le propre du Service géologique national.

2.2, Recherehes scientifiques et techniques

Sans vouloir doubler les travaux entrepris par le Centre national de la
recherche scientifique (CNRS), le BRGM est chargé:
d’études générales de géologie et d’hydrogéologie: syntheses stratigra-
phyques et régionales, mises au point de méthodes nouvelles.
de recherches de laboratoire, notamment de géologie et minéralogie (par
exemple : études des modalités de la sédimentation et du métamorphisme,
de minéralogie isotopique ou des mécanismes de transport et de fixation
des éléments en traces, ... ainsi qu'en pétrographie, métallogénie, gito-
logie, palynologie, géochimie, géophysique, géomicrobiologie (inter-
férence entre les phénomenes biologiques et le régne minéral), ete.

Les activités qui s’apparentent a celles d’un institut professionel corres-

pondent:

- En France: a la formation de stagiaires étrangers dans les différentes
branches des activités géologiques et miniéres, a des recherches ayant
pour objet 'amélioration des méthodes et des appareillages utilisés en
prospection, en géologie appliquée, pour le traitement des minerais, ou
concernant des sujets plus particuliers: géothermie, adaptation de la
sonde électronique aux problémes de la pétrographie et de la métallo-
génie, géostatistique et stratégie de la recherche, ete.

« Qutre-mer. & des travaux de mémes types, auxquels s’ajoutent des études
scientifiques de base, par exemple:

— levés de cartes géologiques a petite et grande échelle,

— syntheses géologiques, études de géochronologie et applications a la
recherche miniére, biochimie des minerais (I’étude biochimique des
latérites auriféres de la région d’Ity, en Cote d’'Ivoire, a permis de
mettre en évidence le role de certaines bactéries dans les processus
de concentration de 'or,

— étude des phénomenes de latéritisation (qui devrait aboutir & une
meilleure cartographie de terrains affectés et fournir une méthode
d’approche dans la prospection de gites masqués).
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2.3. Recherche miniére

Comme organisme de développement minier, le BRGM s’efforce de décou-
vrir et, en y associant les grandes sociétés minieres francaises ou étrangéres,
de promouvoir P'exploitation de nouveaux gisements de substances minérales
tant en France qu’a I’Etranger.

2.3.1. Méthodes mises en oeuvre

Pour atteindre cet objectif, le BRGM dispose de techniciens qui ont
acquis leur expérience tant en Europe qu’en Afrique et en Asie, en milieux
climatiques et contextes géologiques trés variés, en utilisant des techniques
classiques de cartographie, d’études géologiques et de prospection.

Toutefois, la difficulté croissante de trouver dans un pays de vieille civili-
sation comme la France de nouveaux gisement faciles a découvrir, comme
d’ailleurs leur raréfaction consécutive a 'avancement des recherches dans des
pays plus neufs comme I'Afrique, 'ont conduit a rechercher et a étudier de
nouvelles méthodes de prospection indirectes et des techniques originales pour
la découverte de gites cachés ou de types particuliers. Dans cette voie, ses
services scientifiques sont chargés de mettre au point et de poursuivre résolu-
ment le perfectionnement de techniques nouvelles dont 'emploi a déja conduit
a de notables succés. Nous citerons en particulier:

- les procédés rapides de prospections alluvionnaire en «lit vify,

« les méthodes de prospection coff-shore» des gisements sous-marins,f

- utilisation élargie de la géochimie pour de nombreux métaux et recher-
che non seulement des anomalies d’altération ou «de halo» primaire
mais aussi d’anomalies «de fuite» susceptibles de correspondre a des
amas métalliques profonds,

Papplication poussée de la sédimentologie et de la paléogéographie a la
recherche miniére, dont 'étude tres détaillée est capitale dans la recherche
d’accumulations sédimentaires ou stratiformes,

Pemploi de la structurologie et de la gitologie prévisionnelle,
Padaptation des méthodes géophysiques a la dimension des structures
minéralisées,

I'utilisation rationnelle des sondages de reconnaissance,

la conduite de I’échantillonnage dans les galeries de recherche, avec
récupération des produits de perforation,

Papplication de la géostatistique & I'évaluation des gisements et I'étude
de leur rentabilité,

les recherches lides au traitement et a la valorisation de minerais de types
originaux.

A titre indicatif nous mentionnerons que, dans le secteur de la géophysique,
les spéeialistes du BRGM se préoccupent en particulier de 1’'étude de la mise
en application des méthodes suivantes:

- polarisation provoquée, en milieux minéralisés ou non,

- radiographie entre forages, pour I'étude des gisements disséminés,
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- exploration des forages par carottage sélectif gamma-gamma,
+ traitement mathématique de l'information en vue d’une meilleure inter-
prétation des résultats des mesures:

tandis que dans le domaine de la valorisation des minerais, le BRGM a orienté
son action dans deux grandes voies:

- celle des études générales a caractére technologique visant a améliorer
les méthodes de traitement, 4 en créer éventuellement de nouvelles et
a abaisser les prix de revient du traitement (analyse automatique des
pulpes, flottation des ultra-fins, microbiologie, brovage sélectif . ..),
celle des études particulieres, tendant & mettre au point des procédés
permettant de rendre exploitables certains gisements de minerais de
types particuliers (minerais latéritiques complexes, chromites a bas ratio
niobo-tantalates complexes .. .).

2.3.2. Résultats obtenus
Parmi les principaux résultats obtenus nous citerons:
- barytine, dans les départements de la Correze et de la Vendde,
+ bauxite, au Cameroun (Fongo Tongo et Minim Martap),
« béryllium, dans le département de 1'Allier,
. cuivre (et or), en Mauritanie (Akjoujt),
« disthéne, au Cameroun (Nivba),
« étain alluvionnaire, en Bretagne ; département du Morbihan et du Finis-
tere.
Dans ce dernier, un gisement de 'ordre de 10 000 000 de m? est. exploité au rythme
journalier de 2000 m?3.
étain en roche, en Bretagne, ainsi que dans le Massif Central,
feldspath potassique, dans le département des Cotes du Nord,
ter, au Gabon (Minkébé), en Mauritanie (Fort Gouraud, en exploitation),
fer-nickel (platine), a Madagascar (Moramanga),
fluorine, dans le Morvan (gisement stratiforme caché),
lithium, dans le département de I’Allier,
magnésite, dans les Pyrénées orientales,
manganese, en Haute Volta (Tambao-Markoye) et au Gabon (Moanda
en exploitation),
nickel, en Nouvelle Calédonie et & Madagascar,
or, en Cote d’'Ivoire (Ity),
phosphate de chaux, au Sénégal (Taiba, en exploitation),
plomb-zine en Algérie (Kherzet Youssef, en exploitation),
divers gisements contenant de quelques dizaines a la centaine de milliers
de tonnes de métal, dans les départements de I’Ariege (Carboire), de
I'Aveyron (Villefranche de Rouergue), des Cotes du Nord (Plélauff) et
en Corse (Ghisoni).
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Ces derniers constituent actuellement des gisements potentiels mais les premiers
font I'objet de projets de mise en exploitation.

de trés beaux indices stratiformes dans le Paléozoique des Pyrénées et
dans les couvertures sédimentaires posthercyniennes du Morvan, des
(‘évennes et des Causses,

potasse au Congo (Holle, en cours d’équipement),

rutile et zircon, dans le Cotentin et en Bretagne,

tungstene, sous forme de scheelite, dans des skarns des départements
des Pyrénées orientales (Costabonne) et de 'Ariege (Salau) et de wolfram
en roche, en association avec de la cassitérite, dans les départements
de I'llle et Vilaine et des Cotes du Nord,

hors de la zone franc le BRGM se préoccupe également de développer
ses activités et de rechercher certaines substances minérales telles que:
cuivre, étain, argent, plomb-zinc notamment.

A cet effet, et aprés un examen approfondi des provinces métallogéniques
favorables, il a entrepris des recherches dans certains pays (Canada, Chili,
Brésil) et établi des contacts avec des organismes officiels d’autres pays
(Malaisie, Thailande, Pérou, Iran, Turquie, Australie ...). L’état d’avance-
ment des négociations permet d’escompter & bref délai le début des recherches
dans plusieurs de ces pays.

2.3.3. Modalités d’intervention

Pour donner un bref apercu de la diversité des modalités d’intervention
aw stade de la recherche, nous énumererons les conditions d’association dans
quelqu cas, a titre d’exemples:

< le BRGM a conduit pour son propre compte des travaux de recherche
pour or et disthéne respectivement a Ity en Cote d’Ivoire et dans la
vallée de la Nivba au Cameroun,
en association avec de grandes sociétés francaises (Péchiney et Ugine)
il a entrepris I'étude d'importants gisements de bauxite au Cameroun,
en association avec des groupes étrangers (Anglo-american corporation)
il prospecte le diamant en Haute Volta et le molybdéne au Niger,
en association a la fois avee le gouvernement de certains pays (Sénégal)
et des sociétés privées (Etablissements Kuhlmann et Sociétés sénégalaises
des phosphates de Thiés) il a prospecté les phosphates de la région du
lac de Guiers dans le pays correspondant,
enfin, en association avee des organismes internationaux, comme par
exemple la Haute autorité de la communauté européenne du charbon
et de acier (CECA), il a effectué depuis plusieurs années des recherches
pour minerais de fer dans divers pays d’Afrique: Guinée, Cote d’Ivoire,
Cameroun, Congo, Gabon.

En outre, le BRGM a recherché de plus en plus a développer les travaux
qu’il effectue pour le compte detiers publics ou privés. Cette action répond
tant au désir de développer la coopération avece les états étrangers que de leur
faire connaitre la technique francaise.
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Dans ce domaine nous nous limiterons a mentionner simplement quel-
ques exemples de ces divers types d'intervention choisis hors des pays d’expres-
sion francaise :

des experts ont été détachés dans divers pays pour servir de conseillers
aupres d’organismes gouvernementaux dans les branches géologiques et
minieres: Cambodge, Gréce, Chili.

des missions de coopération technique ont été chargées de 1'étude des
sujets divers de recherche miniére en particulier au Chili, au Cambodge,
en Greéce, en Indonésie, en Iran, au Laos, au Pakistan et dans le bassin
du Mékong.

des travaux sont exécutés pour le compte des sociétés privées en Grece,
Argentine, Canada, Chili.

Enfin, le gouvernement de I’Arabie séoudite a chargé le BRGM de
'exécution d’un vaste et important programme de recherches minieres
faisant intervenir a la fois les procédés de prospection aérienne (géo-
physique aéroportée) et les méthodes tant classiques que nouvelles de
recherche au sol (photogéologie, géophysique, géochimie, structurologie,
gitologie, prévisionnelle). Le contrat prévu initialement pour deux ans
a été reconduit pour une nouvelle période équivalente.

2.3.4. Gisements mis en évidence

Un certain nombre des gisements mentionnés ont été mis en exploitation
ou sont sur le point de I'étre avec le concours d’intéréts privés, francais ou
étrangers. Pour ce faire, le BRGM constitue des sociétés d’exploitation dans
lesquelles il conserve une participation plus ou moins importante. Nous. cite-
rons ici:

- la Compagnie miniere de St Renan (COMIREN) qui exploite activement
un dépot alluvionnaire d’étain en Bretagne,
la Société des mines de Fer de Mauritanie (MIFERMA), qui exploite
le gisement de Fort Gouraud a une cadence aujourd’hui voisine de
7 millions de tonnes/an,

a Société sénégalaise des phosphates de Taiba, dont la capacité de pro-
la Sociét 1égal les phosphates d ; 1 1
duction est actuellement de 1 million de tonnes/an,

la Compagnie miniere de 1’Ogooué (COMILOG) qui exploite le gisement
de manganese de Moanda au rythme de 1,2 million de tonnes/an,

la SOMIMA qui vient d’étre créée pour 'exploitation du gisement de
cuivre d’Akjoujt en Mauritanie,

la Société des mines de fer de Mékambo (SOMIFER), qui achéve les
travaux préalables a la mise en exploitation du gisement de Mékambo,
au Gabon, lequel contient les plus importantes réserves de minerai de
fer & haute teneur reconnues en Afrique,

la Compagnie des potasses du Congo (CPC), constituée en vue de la mise
en exploitation du gisement reconnu dans le sous-sol congolais, a une
quarantaine de km du port de Pointe Noire.

.
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2.4. Recherche et utilisation des eaux souterraines

[’expansion agricole et industrielle dans les régions arides et semi-arides
principalement, mais aussi dans un nombre croissant de zones industrialisées
des pays tempérés, est étroitement subordonnée a la découverte et a 'exploi-
tation rationnelle des ressources en caux souterraines.

(est puorquoi le BRGM, a la demande du gouvernement francais et des
pays avec lesquels il coopere, s'est attaché a développer ses moyens dans le
domaine de la recherche et de I'étude des nappes d’eaux souterraines.

Lactivité du BRGM en matiére d’hydrogéologie porte principalement sur:

— des recherches générales

— des inventaires de ressources hydrauliques

— des études hydrogéologiques spécialisées.

Dans le domaine de 'hydrogéologie, le BRGM réunit, et de loin, le plus
grand nombre de spécialistes francais (pres de 60% de Peffectif total). Ces
techniciens ont acquis leur formation et leur expérience sur le terrain en traitant
des problemes concrets dans diverses régions hydrologiques, France, Afrique
du Nord, Sahara, Afrique tropicale, et dans les applications les plus diverses:
alimentation en eau de centres urbains, ruraux et industriels, hydraulique
agricole et pastorale, irrigation et drainage, grands aménagements agricoles
et hvdrauliques, hydrogéologiec miniére et thermominérale, ete. . ..

2.4.1. Recherches générales

Les travaux poursuivis par les hydrogéologues du BRGM, soit a son siége
parisien, soit dans ses laboratoires spécialisés outre-mer, soit dans ses missions
sur le terrain, comprennent diverses recherches fondamentales et appliquées,
et notamment:

— Documentation— M éthodologie
documentation spécialisée: bibliographie, traduction, analyvses biblio-
graphiques, diffusion de documentation,

méthodologie : instructions techniques, guides pratiques,

méthodologie des inventaires des ressources en eau,

mise au point des méthodes de prospection, en particulier par géo-
physique.

— Etude expérimentale des caractéristiques hydrogéologiques des horizons aquiféres
- méthodes de détermination, en laboratoire et par tests sur le terrain,
de la perméabilité et de la transmissivité, du débit utile, de la vitesse
réelle et du coefficient d’emmagasinement,

essais de débits en régimes permanents et transitoires,

étude de la circulation des caux souterraines par 'emploi de traceurs
isotopiques naturels et artificiels,

température et résistivité des eaux souterraines,

- hydrochimie.
— Hydrologie karstique
- études et recherches des caux souterraines dans les roches compactes:
porosité et fissuration,
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- prospection, en particulier avec emploi de la géophysique,

circulation et écoulement par emploi des traceurs, et études géochimi-
ques,

régime et bilan hydrologique,

captage et exploitation rationelle,

origine et répartition des eaux salées,

invasion d’eaux marines dans le sous-sol des régions littorales,

dessalure des nappes.

— Cartographie des eaux souterraines a petite et grande échelle
— Etudes sur la surface piézomdtrique des horizons aquiféres
— Bilans hydrauliques

étude et établissement du bilan hydraulique en France, dans les zones
arides et tropicales,

étude de linfiltration sur les bassins versants hydrauliques,

étude sur le terrain par détermination du gradient vertical d’humidité
a l'aide des sondes nucléaires,

étude des courbes du tarissement,

étude des modeles électriques analogiques,

- exploitation et évolution a long terme des nappes artésiennes.

— Recherches et exploitations des caux souterraines en zone aride
— Buassins expérimentaur

— Hallue (Somimne)

— Prévention des pollutions et lutte contre les pollutions.

2.4.2. Inventaires des ressources hydrauliques

Ces inventaires sont poursuivis tant en IFrance que dans différents terri-
toires d’intervention du BRGM (zones arides notamment).

Le développement économique et industriel des régions nouvelles de méme
que U'expansion des centres industrialisés de longue date, pose presque toujours
de délicats problemes d’alimentation en eau, compte tenu des besoins considé-
rables d’un certain nombre d’industries.

L’importance de ces problemes s'est précisée dans plusieurs régions,
Nord-Pas de Calais, région parisienne, Bordelais, oli, depuis plusieurs années
déja, une législation spéciale a da étre adoptée concernant la protection et
I'utilisation des eaux. Ainsi est apparue la nécessité de procéder, dans la plu-
part des régions de France, a un inventaire des ressources en eau, et notam-
ment en eaux souterraines. De tels bilans requiérent le concours de spécialistes
de nombreuses disciplines telles que I'’hvdrogéologie, I’hydrologie de surface,
la météorologie ete.

Sile BRGM est, par nature, plus particulierement compétent pour I'étude
des eaux souterraines, il n’en procede pas moins au travail de syntheése générale
exigé par un bilan des ressources en eau.

Les travaux de base consistent essentiellement & rassembler et dépouiller
une abondante documentation, a classer et a reporter cette derniére sur fiches
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et sur cartes, et enfin a en extraire des rapports de synthese établis par cou-
pures de cartes topographiques, puis par bassins hydrologiques.
Ces travaux sont poursuivis par le BRGM tant en France que pour le
compte d’états étrangers, essentiellement en Afrique. Citons par exemple:
— le lever de cartes hydrogéologiques dans le Nord de la Mauritanie.

2.4.3. Etudes hydrogéologiques spicialisées

Ces études sont effectudes a la demande des autorités régionales, des états
étrangers, des organismes responsables des distributions d’eau, des conses-
sionnaires de sources d’eaux thermales ete. ... Elles comprennent notam-
ment:

- prospections hydrogéologiques, propriétés aquiferes des terrains, struc-
tures hydrogéologiques, calcul des réserves et des ressources,
implantations géologiques des captages par forages, puits drains ou
caleries,
surveillance géologique des forages et travaux de captage,
essais de débits: rendement d’un ouvrage de captage ; débit utile,
étude de I'équipement de captages: décolmatage, acidification pose de
crépines, massif de graviers, ete. ...
étude géologique de drainage,
étude hydrogéologique de nappes alluviales, avee applications de pro-
spections géophysiques, campagnes de forage de reconnaissance, essais
de débit et calcul des ressources,
¢tudes des grands bassing d’eaux thermales et thermominérales, program-
mes de captages, surveillance géologique et géotechnique des forages,
étude des réserves, périmetres de protection,
études des pollutions et recherches des moyens d’y remédier.

.

2.5. Recherche des substanees utiles et géologie de P’ingénieur

Sous cette expression, nous comprenons 'ensemble des études géologiques
nécessitées par les travaux de génie civil ou les travaux publics en général.

Il peut s’agir, soit d’études géologiques préalables pour I'implantation
douvrages d’art, de sites industriels, de groupes d’habitation, de tracds de
voies de communications, ete., soit du controle géologiq.e qui est indispensable
tout au long de I'exécution des travaux correspondants, soit de la recherche
des matériaux pour I'édification la fabrication du béton, la construction des
routes, des autoroutes, ete., soit de la recherche d’énergie géothermique.

Nous donnerons d’abord une vue rapide des problémes étudiés par le
BRGM:

2.5.1. Travaux hydrauliques

Certains ouvrages destinés aux aménagements hydroélectriques, a des
réserves d’irrigation, a des retenues d’écrétement de crues, ou a des retenues
en vue de I'alimentation des sites industriels ou atomiques, donnent lieu a des
travaux de reconnaissance faissant intervenir de nombreux domaines de la
géologie appliquée: perméabilité des terrains, caractéristiques mécaniques et
géotechniques, recherche de matériaux pouvant servir soit d’agrégats pour
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le béton, soit de matériaux pour la construction de barrages en terre ou en
enrochement et étude de ces matériaux en laboratoire.

Un domaine particulier, celui des «remedes» & administrer & un terrain
atteint de «maladies» telles que: perméabilité excessive, fissuration trop im-
portante, instabilité de certaines pentes, est actuellement 'objet de recherches
et d’essais a partir d’un traitement par injections: en particulier on procede
a 'étude des conlis dont la prise dans le terrain provoque ’étancheité ou la
consolidation, ou les deux effets simultanément.

Ces recherches entreprises il y a une dizaine d’années par I'un des spécia-
listes du BRGM, sont poussées d'une maniere systématique en liaison avec
Puniversité et en profitant des précieux outils de recherche que représentent
les radio-isotopes. On prévoit une extension de ces techniques d’injection
dans des domaines trés particuliers, relevant non seulement des travaux de
génie civil, mais aussi de 'industrie nucléaire.

2.5.2. Sites industriels et groupes d’habitation

La recherche d’un site ou d’une localisation industrielle obeit naturelle-
ment a des considérations historiques, géographiques et économiques: tradi-
tion, techniques, réserves de main d’oeuvre, alimentation en énergie, proximité
et débit des ports, des axes ferroviaires et routiers, des aérodromes, marchés
de consommation, ete.

Mais de plus en plus s’ajoutent a ces considérations, et souvent de fagon
décisive, des conditions géologiques et géotechniques et ce sont celles-ci, en
définitive, qui déterminent le plus souvent et le colt des équipements et 1'im-
plantation rationnelle des poles d’attraction et des zones de développement.

Il faut, en effet, au-dela des études préalables fondées sur les documents
cartographiques divers, prendre en considération la nature et la pe rméabilité
des terrains, leurs caractéristiques mécaniques et géotechniques, surtout quand
il s’agit d’implanter des ensembles lourds, rechercher les matériaux pouvant
servir pour les constructions, controler leurs qualités au laboratoire, étudier
les caractéristiques hydrologiques et hyvdrogéologiques du sol pour définir les
possibilités d’alimentation ou les mesures éventuelles & prendre pour éviter
la pollution des nappas ete., c¢’est & dire que la plupart des techniques de la
géologie doivent étre mises en oeuvre dans la recherche et 'étude de tels sites,
depuis I’étude des sols de fnndntions et les déterminations (-himiqum et pétro-
graphiques courantes jusqu’a 'analyse physico-chimique poussée, I'étude des
déformations des roches, I’hydro-dynamique théorique souterraine ete.

C'est dans ce but que le BRGM réalise des cartes spéciales, dites «cartes
géotechniques» qui ont Pavantage de grouper en un seul document les con-
naissances acquises sur une région déterminde, au point de vue de la géologie,
de 'hydrogéologie et de la géotechnique.

2.5.3. Tracés de voies de communications, viaduces, tunnels, canalisations

Il s’agit d'un autre secteur important d’intervention du BRGM dans
le domaine de la géologie appliquée; il comporte:

- soit 1’étude de tunnels de routes, d’autoroutes, de voies ferrées, de télé-

fériques, ete. pour lesquels il s’agit de préciser notamment le meilleur
tracé en fonction de la nature des terrains et des conditions d’implan-
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tation des ouvrages d’art nécessaires, ainsi que la provenance et la qualité
des matériaux ou le tyvpe des engins de terrassement que l'on utilisera,

- soit I'étude des mémes éléments pour des canalisations a grande distance
(oléoducs, gazoducs).

2.5.4. Substances minérales utiles

Le BRGM traite des substances utiles (tous produits minéraux exploités
a d’autres fins gque 'extraction des métaux) dans une optique surtout orientée
vers les applications industrielles.

Ses principales activités dans ce domaine résident dans le recherche et
I’étude de gisements de matiéres premieéres pour les industries de transforma-
tion ou de gisements de matériaux a usages industricls; les études de gise-
ments portent sur I'évaluation des réserves, la qualité des matériaux, les pos-
sibilités d’emploi.

D’autres problémes posés par de petits exploitants concernent, le plus
souvent, l'extension de carriéres et les conditions de leur exploitation.

A une échelle beaucoup plus grande, le BRGM est amené & dresser des
inventaires des ressources régionales en certaines substances; ces inventaires
facilitent 1’établissement de plans prévisionnels d’exploitation et permettent
de prendre des mesures de protection envers les gisements les plus intéressants.

Enfin, le BRGM intervient également dans bien d’autres cas: préventions
de glissements, éboulements et affaissements, recherche de cavités naturelles
pour des stockages souterrains, études de fondation d’ouvrages portuaires,
préparation de plans-masses pour 'aménagement de plans de villes, ete.
2.5.5. Energie géotermique

Le BRGM a récemment créé une équipe chargée de reconnaitre les gise-
ments potentiels d’énergie géotermique et d’étudier leur mise en valeur. Ces
recherches qui font pratiquement appel & toutes les branches de la géologie
(géophysique, stratigraphique, tectonique, géochimie, ete.) sont susceptibles
de fournir a certains pays pauvres en énergie un élément capital de leur déve-
loppement industriel et économique.

3. MOYENS

3.1. Personnel

Le BRGM emploie un personnel technique spécialisé, composé d’ingé-
nieurs, de géologues, de chercheurs scientifiques, assistés, sur le terrain ou en
laboratoire, de prospecteurs, aides-géologues, techniciens, chimistes ete. ...
Il &’y ajoute des ouvriers et manoeuvres généralement recrutés temporaire-
ment en fonction des besoins des chantiers. Un personnel administratif, finan-
cier et comptable essure les différentes taches de sa compétence, tant au Siege
que dans les directions décentralisées.

Les effectifs permanents du BRGM comprennent en juillet 1969, 1059
emplovés dont:

«CAAres SUPETIGUTR! « woioss s i e o wie siems oo 322
- cadres débutants ou subalternes ............ 163
SHECHTNCIEINE. (e woyen sumconesrmiaeksss) saiaiioher simss tiboasets (et 140
« personnel d’exécution ......c.ceeeronn e e oo 434

»anxquelsislagontent  Leive s s ik s 1330 employés horaires.
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En outre, le BRGM s’est assuré le concours de personnalités du monde
géologique en qualité de conseillers coordinateurs, en général universitaires,
pour un certain nombre de disciplines.

3.2. Services centraux et généraux

Si le siege administratit du BRGM reste fixé a Paris, les services scientifi-
ques et techniques (Service géologique national) ont été décentralisés en pro-
vince. La répartition des services fonctionnels est la suivante:

4, rue de la Fédération Paris 15 ¢

— Direction générale; — Direction des opérations; — Département des recherches
miniéres métropolitaines; — Secrétariat général; — Département des affaires
extérieures; — NServices administratifs.
« Orléans La Source (Loiret)
— Nervice géologique national; — Département géologie (géologie, sédimento-
logie, paléontologie, géologie marine); — Département hydrogéologie; — Départe-
ment gitologie; — Département Code minier; — Département géotechnique;
— Département laboratoire; — Département documentation; — Département
géophysique; — Division des arts graphiques.
» Salbris (Loir et Cher)
— Ateliers.

Le BRGM poursuit I'extension du Service géologique national dans le
domaine de la Source prés d’Orléans, ot un terrain de 30 hectares a été acquis
et ot plusieurs batiments, spécialement concus et aménagés, sont déja en
service. En 1969 le BRGM dispose a Orléans d’une superficie de plancher de
plus de 15 000 m?2.

“nfin, le BRGM utilise a Paris un ordinateur électronique Gamma 30 qui
a pris en charge progressivement, I'ensemble des taches de gestion de 'admi-
nistration financiere et comptable, et qui est utilisé d’autre part pour diverses
études scientifiques (traitement de 'information, géostatistique, métallogénie,
géophysique

Il dispose a Orléans d’un ordinateur IBM 1130 équipé en périphérique
de l'ordinateur IBM 360/40 du Centre de calcul de I’Ecole nationale des mines
de Paris.

3.3. Implantations régionales en I'rance

Pour I'ensemble des taches assurées en France, qu’il s’agisse de travaux
d’intérét national (par exemple, recueil de la documentation géologique et
miniere, inventaire des ressources hydrauliques ete. ...) ou d’opérations de
recherche miniére, le BRGM dispose d'un certain nombre de subdivisions
territoriales, qui se rattachent a 'une ou 'autre de ces deux catégories d’acti-
vité et dont la localisation dépend évidemment des ressources et des besoins
des différentes régions de France:

3.3.1. Divisions de recherches minieres

Localisation Zone d'action
Rennes — Bretagne — Vendée

Massif Central

Sud- st

Sud-Ouest

Vosges — Ardennes — Détroit Poitevin

Clermont Ferrand
(annes

Toulouse

Paris

v
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3.3.2. Services géologiques régionaux
g g {

Bassin de Paris
Nord Pas de Calais
Normandie — Picardie

Brie Comte Robert (Seine et Marne)
Lezennes (Lille)
Mont Saint Aignan (Rouen)

IR AR "

Metz Nord-Est
Caluire et Cuire (Lyon) Jura — Alpes
Marseille Provence — Corse
Pessac (Bordeaux) Aquitaine
Toulouse — Midi — Pyrénées

Massif Central
Bretagne
Languedoc — Roussillon

'

Clermont Ferrand
Bain de Bretagne -
Montpellier -

v

v

3.4. Implantations hors de France

Le BRGM dispose d’implantations permanentes et d’installations maté-
rielles plus ou moins importantes dans nombre de pays étrangers. Outre ses
directions ou représentations décentralisées de I'Afrique francophone de Mada-
gascar, des départements et territoires d’Outre-Mer (Abidjan, Brazzaville,
Dakar, Fort-Lamy, Libreville, Tananarive, Cayenne, Nouméa), le BRGM a
installé de représentations dans divers pays extérieurs a la zone franc: Arabie
séoudite, Australie, Canada, Chili, Grece, et édutié 'implantation de nouvelles
représentations, dans plusicurs autres pavs (Brésil, Indonésie, Iran, Libye,
Malaisie, Pérou, Turquie ete. .. .).

3.5. Moyens financiers

Le budget annuel du BRGM s'est levé en 1968 a 100,56 millions de francs
francais, soit environ 20 millions de dollars U.S., répartis approximativement
comme suit:

infrastructure géophysique . .......coeeevonens 20,750
études méthodologiques ......... ... ... ...... 11,129
recherches: IINIOres  « «s sivs oo vt as sivis voit vinsais & 33,668
aménagement du Territoire .................. 11,126
cooperation technigque: « i siss siiwi v 54 o S 23,894

Les moyvens financiers proviennent soit du gouvernement francais sous
forme de subventions directes, soit des fonds nationaux (F.A.C.) ou interna-
tionaux de coopération technique (ON.U., F.A.O., F.E.D., ete. ...) soit de
gouvernements étrangers (Gabon, Gréce, Arabie séoudite ete. ...) soit enfin
de tiers divers publics ou privés et des sociétés dans lesquelle le BRGM détient
une participation.

4. CONCLUSIONS

Le BRGM intervient dans ensemble des domaines des sciences de I
Terre et de leurs nombreuses applications: au fur et & mesure que la géologie
s'affirme comme une véritable technique au service du développement écono-
mique. Le BRGM se voit requis pour la solution d’une foule de problémes
allant de la simple expertise pour la construction d’un pont ou d’un immeuble,
a la prospection miniére de vastes zones en Afrique ou en Asie.

Le large éventail de ses compétences techniques lui permet d’associer
fort heureusement des efforts de recherche fondamentale ou appliquée, & des

9 MAFI Evkonyv LIV. kotet 1. flizet
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actions de caractére proprement économique: il peut, en effet, consacrer d’'im-
portants moyens humains et financiers a la mise au point de nouvelles métho-
des qui trouvent leur application dans ses travaux en France et hors de France.

Le BRGM opeére selon deux modes d’action distincts:

— soit comme organisme public francais;

— $0it comme bureau d’études travaillant & I'entreprise pour le compte de n'importe

quel tiers public ou privé, francais ou étranger.

Le BRGM déploie une part importante de son activité hors de France;

il y agit, la plupart du temps, comme organe de coopération technique, son
statut industriel et commercial Iui donnant & cet égard toute la souplesse et
la liberté de mouvement nécessaires. Cette action de coopération technique
demeure essentiellement orientée vers les pays francophones d’Afrique et de
Madagascar, mais elle se développe également dans d’autres pays du Proche,
du Moyen et de ’Extréme Orient, ainsi que d’Amérique du Sud et de I’ Australie.
Elle revét selon les cas des formes diverses, par exemple:

. études et recherches effectuées pour le compte des gouvernements eux-
mémes ou pour celui d’organismes publics, avec un financement partiel
ou total provenant de la coopération bilatérale ou multilaté rale (ONU,
Fonds européen, ete. .. .). Cette rubrique recouvre les trés nombreuses
études géologiques, hydrogéologiques et miniéres exdéeutées en Afrique
francophone et & Madagascar dans le cadre de la coopération technique
francaise, ainsi que quelques opérations miniéres en dehors de la zone
franc telles qu’:

— en Arabie, la prospection de diverses zones préalablement sélectionnées pour
le compte du gouvernement de ce pays.

interventions en tant qu’ingénieur-conseil ou détachement d’experts:

’ (4 : )
cest amst qu
en CGréce, le BRGM est iingénicur-conseil aupres du Service des améliorations
fonciéres pour les opératons d’aménagement hydro-agricole dans plusieurs plai-

nes du pays;

au Niger, un ingénieur du BRGM est conseiller du gouvernement pour toutes
les question de recherches d'eaux souterraines;

en Iran, le BRGM coopére a 'organisation d’un institut d’hydrogéologie

A Madagascar, au Togo, en Haute Volta, le BRGM a détaché des experts de haut
niveau pour occuper des postes de directeurs de projets du Fonds spécial des

Nations Unies;
au Pérou, au Cambodge au Laos, en Thailande, le BR¢ M a détaché des experts
auprés des gouvernements pour des missions de conseil dans les domaines de

I’hydrogéologie ou de la recherche miniére.

Indépendant des groupes industriels et financiers francais ou étrangers
et animé par le désir de faire progresser la science et la technique, le BRGM
sefforce de mettre ses moyens humains et matériels au service du développe-
ment économique, que ce soit en France ou hors de France. Enfin, il s’attache
a compléter P'action spécifiquement technique de ses ingénieurs et géologues
par un role de formation ou de perfectionnement des cadres étrangers: il
regoit a cet effet de nombreux stagiaires dans ses laboratoires ou chantiers
de France ot il en instruit d’autres a occasion de ses missions de coopération
technique ou de ses travaux a I'étranger.
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THE ROLE OF THE GEOLOGICAL SURVEY OF CANADA IN
STORAGE AND RETRIEVAL OF GEOLOGICAL DATA
‘)'\'
S.C. RoBINSON

(fanada

INTRODUCTION

Canada’s interest in the storage and retrieval of geological data is a logical
outcome of our progress in the Karth Sciences and the rapid increase in recent
years in the volume and diversity of accumulating data. Geology has particular
importance in a country w hose relativ elyv small population (20,000,000) is in
contrast with its large land surface (10,000,000 square kilometres). Only a
small proportion of this land surface is suitable for agriculture or industry
and thus over 90% of the population is concentrated in the southernmost 109%
of the country. For most of the remaining regions, minig and petroleum
industries offer the greatest potential for dev nln])m(\nt and settlement and
therefore geological data are of major national importance. This is the reason
that despite Canada’s vouth as a nation her Geological Survey, established
in 1842, is one of the World’s oldest, and is relatively mature both in the
progress it has made and in its scientific outlook.

GEOLOGICAL MAPPING

Jarly activities of the Survey were characterized on the one hand by almost
legendary of exploration and on the other by pioneer studies in the then newly-
d(wolopmg_r fields of mineralogy, palaentology and geochemistry. The early
journeys provided a remarkably good appreciation ‘of the major g(\n]oglcal
regions, but Canada’s great size and high proportion of inaccessible terrain
inhibited the speed at which reconnaissance geological mapping could be
completed. However in 1952 the Survey pioneered the use of helicopters for
geological traversing and in the past 17 years has prepared reconnaissance
;_,col(wl('ll maps covering nearly twice the area that was completed in the
preceding century. In recent years, mapping by large helicopter-supported
operations has required the employment of several geologists working together.
In these larger mapping operations, use of standard formats for recording
observations has proved helpful in improving consistency and in processing
the large volume of resulting data. A major problem in geological mapping
is due to repeated glaciation of virtually the whole country in Pleistocene

o*
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time. In the Precambrian shield areas particularly, crustal rocks are mantled
by exotic glacial debris, through which less than 10% of bedrock is exposed.
In such regions, geological (md tectonic mapping of the bedrock relies heavily
on observations of unconsolidated Quaternary deposits and on systematic
acromagnetic and gravity surveys, aided locally by seismic and geochemical
studies. These indirect methods have also been extensively employed in the
search for mineral deposits. Within crystalline igneous and metamorphic com-
plexes isotopic age determination has become a major tool in correlating
orogenies, and t(‘(-tmn(' events, and one of the most important advances in
the past decade has been use of this method for the subdivision of the Canadian
Shield into geological provinces. Most of these indirect methods involve the
processing of ver v large volumes of numerical data.

In the great sedimentary basins, geological mapping has been materially
aided by \\ldospro ad seismic surveys and by exploratory and production wells
drilled for oil. For each such well, comprehensive (r('()ph\ sical measurements
are recorded and samples are stored systematically. Seismic and oil well data
comprise the largest computer based geological files in the country. Throughout
these basins, micro- and macro- palao(mt()lo«rl(al observations are the plm(lpal
basis for correlation between sections. Limited studies indicate that for non-
fossiliferous strata, geochemistry may usefully supplement palaeontology for
stravigraphic correlation.

FECONOMIC GEOLOGY

Canada is a federal union of 10 provinces and two northern territories.
The rights to mineral resources are vested in the provinces, and only in the
northern regions, Yukon and Northwest Territories, are they the concern of
the National Government. Details concerning individual mineral deposits are
thereiore recorded by provincial authorities as a basis for regulation. Part
of this Izuw‘ store of data is being changed from manual to computer operation.

The Geological Survey’s role in Iconomic Geology is concentrated i
three major fields: (a) comprehensive studies of the geology of the major
mineral commodities (petroleum, natural gas, copper, nickel, iron, asbestos
ele.): (b) metallogenic studies including quantitative estimation of the prob-
ability of occurrence of various tyvpes of mineral deposits in Canada: and (¢)
development of geophysical, geochemical and geomorphological methods ap-
plicable to exploration for mineral deposits under the particular climatic and
surficial conditions prevailing in Canada. These studies are fundamentally
based on results of the various kinds of geological mapping that have been
mentioned, supplemented by extensive specialized data-gathering and research.

a) Studies of the geology of petrolewm arve centred in the Institute of Sedimentary
and Petroleum Geology which together with the headquarters of most of the oil
companies operating in Canada, is situated in Calgary. Excellent cooperation
exist between geologists of these organizations and with staffs of the provincial
authorities. Computerised methods in the preparation of isopach maps is but
one of the applications of modern data processing to the search for petroleum.
SNtudies of the metallic commodities and coal are geographically and geologically
more widespread and are centred in the headquarters at Ottawa. Senior geo-
logists are assigned responsibility for two or three commodities whose geological
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occurrence is similar (e.g. uranium, thorium). The objectives for studies of each
metal can be roughly listed under five headings: 7. a systematic record of geo-
logical data on deposits; 2. a data-based classification of the various types of
deposits; 3. definition of criteria for recognition of each type of deposit; 4.
development of concepts and hypotheses on geological environment, provenance
and genetic processes for each type of deposit; 5. determination of regions and
geological units in Canada favourable to each type.

Metallogenic research is to be represented soon by a new map for Canada on a
tectonic-lithologic base with multi-scale inserts. In the past year preliminary
statistical models for assessing probability of occurrence of mineral deposits
on the basis of correlation indices of various geological parameters have been
developed. A computer-based file of data of characteristic mineral deposits
serves as a basis for all these studies.

~

In the realm of geophysics, a variety of methods and instruments for mineral
exploration have been developed and tested, mainly for airborne surveys. Some
of these are now being designed for use in satellites. (Geochemical methods have
been developed largely by modification of those used in the tropics for use in
Canada’s glaciated terrain, and most recently in areas of permafrost. Virtually
all these geophysical and geochemical data are processed by computers. Many
of the analytical instruments used, record results directly on computer-process-
able tape.

~

GEOCHRONOLOGY

The geological survey employs four regular methods of determining and
relating geological time : palacontology (including palynology and ll(*h(‘nolotr\)
methods employing mass spectrometry, radiocarbon dating, and palacomag-
netism. The main geochronological file is now recorded on punched cards.

Palacontological materials gathered in various parts of Canada, parti-
cularly from the “West and in the Arctic, not only are the mainstay of strati-
graphic correlation, but in recent years have provided data that have resulted
in notable refinement of several world-wide biochronological standards. Use
of mass spectrometers to provide K/Ar, U/Pb, Th/Ph and Rb/Sr ratios is now
standard procedure as a basis for dating igneous and me am(n'phic events,
and in the past decade has been uwponmbl(‘ for important advances in geo-
logical correlation, particularly in Canadian Shield areas. Output of this labo-
ratory is published by duplicating computer printouts. The radiocarbon labo-
ratory is the major contributor to dating the ubiquitous late Quaternary
deposits (mainly glacial) that mantle most of Canada, producing some 240
dates per annum.

Palacomagnetism as a tool for geochronology is a field in which Canda’s
Geological Survey has been one of the World’s earliest pioneers and the method
now finds major use in geochronological correlation of our extrusive rocks.

OTHER FIELDS

It is difficult to do justice to the use of data processing in the Survey’s
studies in other fields and two examples must suffice. In petrology, studies
of the unique Muskox layered basic intrusion permit a (jlldntlt(ltl\'l‘ estimate
of crystallization sequences analogous to a metallurgical balance in smelter
operations. In this study all norms are calculated by computers. In minera-
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logy, the Survey’s description of 22 new species in the past 5 vears comprises
9,2% of the World total of new minerals recognized by the IMA in that period.

Programs for computing atomic structures of minerals have been in use for
nearly a decade.

NEED FOR COMPUTER-BASED STORAGE AND RETRIEVAL OF DATA

The volume of quantitative measurements resulting from the Survey’s
use of the more exact services—physics, chemistry, biology and mathematics
—has increased enormously in the past decade due to such factors as auto-
mated instrumentation in chemical analysis, the use of continuously-record-
ing physical instruments mounted in aircraft, the availability of millions of
feet of drill core, and the development of such new biological methods as
spore and pollen analysis. These numeric data have their counterpart in quali-
tative field observations and sample records for which standard check sheets
are now commonly used as a means of improving consistency.

Carlier methods for correlating and interpreting these diverse data in raw
form are unable to cope with the sheer volume of data today and moreover,
are relatively ineffective in a period when such tools as regression and factorial
analysis and mathematical modelling are available. These new mathematical
procedures enable us to distinguish between general and local trends, to deter-
mine the degree of correlation between multiple variables and to provide ¢
much improved basis for developing and testing of geological concepts and
hypotheses.

PROBLEMS IN DEVELOPING COMPUTER-BASED STORAGE OF GEOLOGICAL
DATA

Geology poeses particular problems in the use of computer technology for
storage and retrieval of its data. These are due first to the complexity of geo-
logical phenomena, second to the wide variety of disciplines used to studv
them, third to the development of geology as a descriptive science based on
subjective descriptions by individuals in local areas, and fourth to a termino-
logy better suited to the communication of concepts than ideas. For example,
geologists in the field, faced with an exceptional range and complexity of
factors to consider, have long tended to record conclusions rather than observed
facts. As a consequence subjective conclusions, instead of facts have too often
been the basis for comparing one geological concept with another.

The ('nm])lm{iti:w of interrelating numerical data are due to large volume,
to wide diversity in type and to great variation in scale. Today in Earth Sciences
we take for ,(_rmnt(-(.l measurements of chemical concentrations rarying from
90% to one hundredth of a part per billion and measurements of lcngth from
thousands of kilometres to fractions of an Angstrom. The problems of assembl-
ing, integrating and computing these diverse quantitative data is soluble,
but it is ()nl\ the first step because until these numerical data are correlated
with geological observations, they are not relevant.

This correlation requires the collection and storage of qualitative geo-
logical data: largely observations couched in descriptive terms. It is in the
selection of these "'(‘01()”1(‘ al facts and in the terms used to record them, that
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major difficulties are encountered; difficulties that are due primarily to the
way in which geology has evolved and to the resulting disparity in geological
usage and practice. Geologists as a group are rugged individualists. This indi-
vidualism is reflected in several w ays that have a marked bearing on storage
of geological data. First each (r(‘olo(rlst observes only those data that in his
opinion are needed for a given project, or those data required by a pre-selected
scheme of classification of genetic tll(‘()l"\'. Second, the data he selects are com-
monly integrated on the spot and recorded in terms whose use requires a
conclusion by the observer. Third, there is a real disparity in the meaning
attributed to the same geological terms by different geologists. Fourth and
most important, results of research are communicated in terms of hypotheses
based on subjective conclusions rather than data.

These problems are minimized when files of data are accumulated for
a specific project because the few geologists concerned can agree on the data
they need and the terms to be used for their specific mission. If however
geological data are to be recorded and for the terms to be used in recording
them.

PROPOSED SYSTEM OF LINKED FILES

By 1963, the National Advisory Committee on Research in the Geological
Sciences in Canada recognized the desirability of developing a model system
for storage and retrieval of geological data that would facilitate multi-use
of these data and that could be modified by any organization for its own
purposes. Following a feasibility study by the Geologic: al Surv ey in 1965, the
National Advisory Committee established a Canadian ad hoc Committee to
develop a model system.

The original proposal that a single file and support system be designed,
capable of storing data of all (11%(-1])1111(-.5 contributing to geology, was the
basis for early discussions. It became apparent that such a file would be so
complex and ponderous that it would defeat its purpose. In its place, the
concept of a system of separete owner-controlled files was developed, each
using common standards for geographic location, geological terminology and
coding, reference numbering and other basic data items. A national mdex is
to serve as a comprehensive link identifving all files in the system. On this
basis it was expected that it would be possible to compile, combine and cor-
relate data of different categories or disciplines for a specific area, mineral
deposit, oil well, or other entity.

Four types of geographical coordinates are in use in Canada, each having
specific advantages for locating a point or an area. Because latitude and
longitude prmldo the only continuous network and because all the others are
related to them, it was decided that latitude and longitude in degrees to five
decimal places should be the standard for record, and that use 01 any other
system convertible to latitude and longitude would be acceptable. Reference
numbering based on geographic location and other types of information was
favoured originally but as a result of experience, it was decided to adopt the
numbering system used by each organization, prefixed by a unique code indi-
cative of the organization.

With modern computers, coding is not necessary but for convenience of
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users and particularly to minimize length of computer output for tables,
graphs, maps efe., a code for abbreviation of mineral, rock, formation and other
names is desirable. A standard mnemonic, or self-evident code that can be
generated by computer was adopted.

Because we were concerned only with data, we had to distinguish between
data and information. Data as defined by the Canadian committee are “any
measurements or observations that are reproducible within limits imposed by the
user”’. As a general guide, descriptive geological observations are acceptable
as data only where consistency in use by at least 90% graduate geologists
can be reasonably expected. Information was defined as “conclusions derived
Jrom processing, assessment and interpretation of data’

The use of descriptive terms for recording data was, as expected, the most
difficult problem faced by the committee. A few categories of geological terms
are sufficiently well-defined and free from genetic concepts that they can be
used in factual records. These include mineral names, fossil names if restricted
to phylum, class and order and names of rock formations when defined
standards by such bodies as the American Commission on Stratigraphic Nomen-
clature. Curiously it is among the most commonly-used terms of geology that
the greatest inconsistency in use arises; particularly rock manes, structural
terms and other descriptors used in the field. This inconsistency is due first
to the fact that use of these terms requires that the user make subjective
conclusions, and second that most such names have genetic or other conno-
tations which make them unsatisfactory for recording data. For example,
granite may be defined lithologically by mineral content and texture but it
also has genetic connotations as either a product of crystallization from molten
material or of solid state metamorphism. Two alternative solutions to this
problem are to redefine the meaning of these terms for use in data storage
on a basis of facts alone, or to record the facts on which the terms are based.
For rocks these would include mineral content, texture, porosity, grain size
and shape, density, banding efz. If names are used, an hierarchical system
may be desirable. This would involve use of a few broad actually-defined terms
modified by mineral, textural or other adjectives. One example might be
“granular hypersthene granite” instead of using the variously defined term
“charnockite”

A computer-based national index to sources of geological data was adop-
ted, that accommodates reference to all data sources whether published or
not. The index is printed by computer and provides reference to data sources
under each of several ((m((\pts or keywords, such as geographical area, author,
organization, and various geological, geochemical and geophysical parameters.
These concepts or key words are svstematically limited to those approved in
the standardized ““concept authority list”. Indexes can be produced for all data
of a given category (e.g. copper deposits), area, author, efc.

SPECIFIC CATEGORIES OF FILES

A survey of geological data files in Canada showed that data in at least
35 different categories of Earth Sciences were being recorded either manually
or by computer. The Canadian Committee decided to study the requirements
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for storage of data in four of these categories: mineral deposits, geological
field data (including samples), deposits of fossil fuels and certain fields of geo-
physics.

These studies we presented in 1967 in the Report of the National Com-
mittee edited by Briseix and N. M. Epicer (1967), determined what data
should be recorded, what terms and units should be used and in some cases
designed provisional formats for recording data. In development of specifcic
files, cleavage became apparent between those who advocated recording a
bare minimum of data, little of it geological, to serve mainly as an index:
and those who wished to record all available data that is, or might be, rele-
vant. This divergence of opinion was resolved by developing formats for each
file that provided for recording essential data under various major headings
with provision for expansion to suit individual users.

As these formats were developed, they were tested by resording actual
data. In one such test, data for over 600 gas pools in the Prairie Basin were
recorded and a few programs were run to test their usefulness. One such
program showed that gas pools of the same age have a consistent direction
of elongation: a relationship of considerable importance to Industry.

PRESENT LEVEL OF ACTIVITY

In Canada as a whole, the most recent count showed there were over 135
computer-based files of Earth Sciences data, in such diverse fields as geo-
physics, geochemistry, stratigraphy, oceanography, geochronology, palaconto-
logy, petrology, mineral deposits and photogeology and in the recording of
oil well data. In volume, data required for petroleum exploration comprise
a large majority and: 0% of these are in Calgary where over 30 million dollars
have been invested in equipment and programs for prosessing lithologic, ph\—
sical, chemical, stratigraphic, engineering, sonic and other data on over 57,000
wells, and where over a billion feet of wireline log curves are being (llgltlz('tl.
In addition there are extensive files of petroleum well data maintained by
four provincial governments.

Comparable files on metallic mineral deposits are still mainly on a manual
basis but at least six are now being transferred to computer operation. Grow-
ing interest in mineral deposit files is reflected in their use to guide explora-
tion, do develop and test data-based metallogenic concepts, and most recently
to provide data for mathematical models used to predict probability of oc-
currence of mineral deposits in various regions and geological units of Canada.

In the Geological Survey, computer-based files are used mainly for specific
projects; largely for sorting, (-()mputm,_. integrating and correlating data and
for developing and testing concepts and hypotheses. Geochemical data files
for individual projects in 1968 increased by 161,000 analyses on approximately
29.000 samples. In geophysics the acromagnetic file added 14 million digits
of data in 1968 and in the same vear 3 million digits were added to the electro-
magnetic file. The mineral deposits file has accumulated data in over 3000
characteristic (l(*])()\lts. and the geochronological file data on 1400 age deter-
minations. The Survey’s geodat file is unique in heing an archival data bank,
open to the public for general purpose use: this file contains over 250,000
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chemical analyses of geological materials which is equivalent to 186 million
digits, stored on 8 reels of magnetic tape.

Major files of Earth Science data maintained by other organizations of
the Federal Government include files of deep seismic, gravity, oceanographic
and groundwater data. Some of these data are made available on open file
instead of the former practice of publishing them.

The prototype of the National Index containing virtually all data avail-
able in the Geological Survey and some from other sources is to bhe made avail-
able to the Public this autumn. Besides providing a guide to sources of data,
it may be scanned to determine the number of data availbale on a given
topic (e.g. sections through a specific stratigraphic horizon) or in a given area
(e.g. uranium analvses in Labrador).

In order to bring about an organization fully representative of geologists
in industry, tr()\mnmvnt and the universities, a Canadian Geoscience Data
Institute is being organized to implement the national system and to guide
orderly de \(‘lo]nnvnt of computer applications in the Earth Sciences in ( ‘anada.
This Institute is to have a full-time secretariat whose duties will be to keep
records of computer-processable files; to provide experience, guidance and
information to organizations wishing to set up their own files: to act as a focus
for exchange of information and ideas; to maintain the National Index; to
foster pilot projects for the purpose of developing, communicating and record-
ing data and to encourage use of computer-based storage, processing and re-
trieval systems.

Recognizing that relatively few mature geologists will be willing to adopt
computer-base d data processing in their studies, and that it is primarily the
vounger generation of geologists and their successors who will make use of
this new tool, particular efforts have been made to encourage research and
teaching in this field in the Universities. An ideal combination is a partner-
ship between Universities and Gorvenment agencies, whereby the Universities
develop formats, scientific uses and necessary computer programs, and the
Governments supply the data and suggest practical purposes to which they
may be put. The Geological Survey has assigned § 50,000 annually for grants
to Universities to assist this research and is thus currently supporting eight
such projects: three in mineral deposits, two in geochemistry, one on petro-
leum and gas pools, one in field mapping, and one in groundwater.

Conclusion

Clearly a difficult problem in communication is posed when data of a
traditional descriptive science like geology are combined with data of more
exact sciences such as physics, chmm.\tn biology and mathematics. This dif-
ficulty is brought into sharp focus when the medium for storage and retrieval
involves the ma(hmo -logic of a computer. The great accumulation of sophi-
sticated terms that is the hall-mark of a well-read geologist are useful in con-
veying hypotheses and concepts to other geologists, but they are much less
useful as a means of transmitting or comparing facts. Geologists who wish to
broaden the basis of their investigations by making use of data of others must
accept the discipline and regimentation that are necessary to assure consis-
tency and precision in geological data equivalert to those of other contributing
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sciences. If this discipline is accepted, computer-based techniques can make
available to geologists in industry and rescarch, the enormous and rapidly-
growing reseource of the World’s available data. Failure by geologists to accept
this challenge could leave leadership in studies of the Earth to practitioners
of physics, chemistry, biology and mathematics.
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GEOLOGICAL AND HYDROLOGICAL INVESTIGATIONS IN
HUNGARY: RELATIONS AND AUTHORITY PROBLEMS
by
A.RONAL

Hungary

With the development of hydrological investigations, interests will be
extended to subsurface waters either for the understanding of water circula-
tion between the Earth’s spheres or for the exploitation of subsurface waters.
This will lead to co-operation between hvdrology and geology or to a conflict
of interests between the respective authorities wherever such may exist. Where
hydrology and geology are embodied in one governmental organization or
represent two branches of one centralized organization, there co-operation
will prevail. Where the two spheres are represented by independent bodies,
there conflicts are unavoidable. In the United States of America hydrological
investigations are included in the scope of the U.S. Geological Survey. This
huge organization has an extremely wide range of functions and, despite its
different scopes and efficiencies in the individual states, the unity of organi-
zation is a guarantee for the co-ordination of research methods as well as for
the clear-cut solution of scientific and practical objectives on both state and
interstate (federal) levels. Let us quote another example—France which is
one of the leading countries of Europe both as hydrological and geological
investigations are concerned—has until the last vear neither a geological
survey, nor a central hydrological organization. In this country both scien-
tific research and practical projects are carried out by provincial or specialized
branch organizations or, in certain cases, by joint efforts of non-governmental
organizations (societies, associations, efc.).

In Hungary, geological investigations were enhanced first of all by mining
developments in the mountainous regions, while hydrology was developed first
in connection with the flood control of rivers and with drainage operations
in the vast plains of this country. Thus the development of the two branches
was geographically rather separated. As for their organizational pattern it
was changed several times. The Royal Hungarian Geological Institute was
organized in 1869 within the frame of the Ministry of Agriculture, Industry
and Commerce, the Hydrological Office was called into life in 1886 by the
Ministry of Public Works and Communications. However, three vears later
both organizations were put under the authority of the Ministry of Agri-
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culture which had been reorganized in 1889. However, despite the common
authority, activity spheres of the two were distinctly separated.

The Geological Institute was concerned with national geological mapping
and, in addition, mining geology was also well organized within its scope.
Of the various branches of mining, greatest efforts were made for the develop-
ment of the traditional ore mining and for new coal mining projects required
for supplying railroad construction and industrialization. A rather consider-
able part of the Geological Institute’s work was aimed to promote these pro-
jects. Mining was practised for the most part by private companies, while
the Geological Institute acted as a scientific centre which gave advices, issued
expertises, performed laboratory analyses and mapping.

The birth of the Hydrological Office was urgently required by engineering
developments for the navigation of major rivers “and for flood control pmj(\('ts.
Whereas in case for the Geological Institute, initially coal- and iron-prospect-
ing were the most important fields of activities, it was the (l(\\olopmont of
steam navigation and the catastrophical fleods of 1838 and 1876 in Budapest,
and of Szeged in 1879, that were responsible for the birth of the Hydrological
Office. The requirements of river navigation were the main causes of th:>
establishment at the same time (1874) of a Navigation Hydrology Commis-
sion at the Ministry of Communications of Russia. An independent hydro-
metric service was organized as early as 1854 in the Seine Basin, France and
a Hydrometric Office at the Society of Natural Sciences of Switzerland in 1872,
As for the scope of activities of the Hungarian Geological Institute, its f()un(ld-
tion chart (1869) defined it as consisting in the (n\plo ation of the country’s
mineral resources and mapping of its territory. The scope of the Hydrologic: 1l
Office included, as defined by its deed of foundation of 1886, collecting “and
processing and publication data necessary for river regulations, flood control,
water utilization and navigation. Consequently, the two spheres were distinctly
separated from each other.

The first step toward the junction of the two was made by the inclusion
of agrogeology in the Institute’s scope, the second by the setting up (1893)
of a Hydrological Department dealing with artesian drilling. Organized within
the Institute’s body in 1891, the Agrogeological I)(’purhneu/ was charged pri-
marily with the mw)l(ﬂrlml and agrogeological m.lppmrr of agricultural areas
and it was in this point that its activities met the river regulation and drainage
operations of the Hydrological Department. This contact became even more
evident as the Hydrological Department continued its activities under the
authority of the Naiional Water Engineering and Amelioration Office organized
within the frame of the Ministry of Agriculture. There existed some contact
between the Instivute’s internationally reputed agrogeological investigations,
on the one hand, and the practical “soil reclamation” activities of the Water

ingineering and Amelioration Office, on the other, even though the latter
consisted primarily in the reclamation of soils by artificial drainage.

In the first years of their activities both the organizations undertook
grandious, nation-wide projects of international importance. Beside mapping
the country’s territory, the Hungarian Geological Institute, made pioneering
into agrogeology and soil sciences, while the Water E ngineering and Amelio-

ration Office and its legal successor, the National Water l~m/mf)ezmr/ Authority,



(v'/’u[u,r//.!'!l/ and Ilj/l[l‘()[u_r/fl'tl, (nvestigations in Ili(]l!/:n";/ 143

as well as the subordinated bodies, carried out projects of international repu-
tation such as the surveving of the Tisza river and its tributaries, the prepara-
tions for and execution of the Tisza Regulation Project. Some interference
was already manifested between certain functions. So the fascicle devoted
to hydrology of the big Balaton Monograph was, together with its fascicles
on geology, compiled with the support of the Geological Institute and publi-
shed by the Hungarian Geographical Society. However, the detailed hydro-
graphic maps and profiles of the Danube and Tisza mappation contained
p]vnt\' of information of great value even from the geological point of view.

The geological and h_\ drological investigations and engineering pr ojects
carried out in the Great Hungarian Plain (Alf6ld) were mutually encouraged,
though this co-operation was sometimes distrubed by disharmony. Contro-
versial problems were discussed at meetings of scientific societies. Most signi-
ficant among these was the Hungariun Geological Society—the Nation’s
oldest scientific society (founded in 1848). It included the representatives of
related disciplines, 7.e. mining-engineers and water engineers, too. Although
within the body of the National Office of Civil Engineering, water engineering,
sarly became a problem of primary importance and although the starting
with 1890 of the journal: ““Viziigye Kézleményel” marked the beginning of
the publication of excellent papers on both practical and theoretical problems,
the close relation of geology and hydrology urged for new associations and
for the publication of another new journal. In 1918 the “Hidrologiai Kizle-
mények” (Hydrological Transactions) were regularly issued as a supplement
to the " Foldtani Kézlony” (Geological Bulletin); from 1922 on it became an
independent journal entitled “Hidroldgiai Kézlony (Hydrological B ulletin).
Although beside hy(lr()(ronlmri%ts' both water engineers and drilling engineers
were largely involved in the calling into life of the Hydrological B ulletin, the
papers of the first vears were written still ])lv(lmnnmnt]y by geologists. As a
matter of fact, engineering hydrology could enter very slow'y in the inven-
tory of subjects or this journal, it was not until after the Second World War
that this process was completed.

The Hungarian Geological Institute has no publication series of explici-
tely hydrological character, but its Annual Reports and Annals contain a lot
of relevant information and papers of great value, and the Institute also
published a few independent works devoted to hydrogeology. The **Vizrajzi
Evkinyr” (Hydrographic Annals) published regularly since 1888 by the Hydro-
logical Service is an internationally recognized serial in hydrology. Since 1930,
tabulations of changes in water level have also been published with this journal.

The first conflict between geological research on the one hand and water
cngineering and hydrological service on the other took place during the First
World War and in the postwar period. Although this conflict did not affect
the authority spheres, having been confined to the domain of practice, its
consequences were HldllIf( sted in the domain of competence.

The geologists and soil scientists sought to clear up the natural evolu-
tion of tho suri.lu and of the soils, w hile the water engineering and hydro-
logical authorities strove to reclaim the areas which were of llttl(‘ use because
of floods and stagnant inland waters and they would achieve this primarily
through the medium of changing the natural hydrological conditions of the
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environment. Beside the artificial drainage of floodwaters and stagnant waters,
these operations were interventions lntn the natural regime of soil evolution
and into the natural periodicity of water level osc illations. This latter activity
was an interference in the domain of subsurface waters, 7.e. the sphere of
geology

In the Great Hungarian Plain there are vast territories covered by soda
soils. The causes of their genesis were from the very beginning investigated
by the agrogeologists. fh(\_\' found that the formation of soda soils in lowland
areas was connected with certain size range and with some eritical depths.
This conclusion was later confirmed by I)(“(l()]()"l(dl investigations. In the case
of the loessic soils of the Great Plain this critical depths is 1 to 1.5 m. Where-
ver the groundwater table lies considerably higher or deeper, no harmful
accumulation of salts will occur near the surface. Soda soils occur in the flood-
plains of the major Great Plain rivers—the Danube, Tisza, and Korss. Under
natural conditions these arcas used to be water ln;:;_rml for several months in
springtime and autumn, while toward mid-summer and the end of summer
time they were desiccated and became a plantfree waste land. Artificial drain-
age influenced first of all these areas. After the construction of the drainage
canal system, the floodwaters travelled down quickly from these areas, too,
so that they were in the dry waste land state for a longer period every year.
Agrogeological survevors did observe these changes and found that the waste
land areas grew in size as a result of the rapid draining of inland waters. As con-
cluded by these workers, the drainage system did not only remove the unwant-
ed stagnant waters, but it also lowered the groundwater table which in many
cases reached down to the critical depth favourable for the setting-in of the
allalization process.

The engineers who were undertaking and directing the water control
projects denied the existence of such a harmful effect of drainage. To warrant
the rightness of their opinion they developed a network of wells in which
the variation of the groundwater table has been checked regularly ever since
This network was later developed into a nation-wide system. At present Jt
comprises more than 2000 welis, being the best developed and organized
groundwater observation system in EKurope.

With the development of this observation grid, the investigations of the
uppermost subsurface waterbearing layer went partly over to the competence
of the Hydrological Institute. (In 1929 the Hydrological Department of the
Ministry of Agriculture was reorganized into a Hydrological Institute which
was left under the authority of the same ministry.) During soil mapping, the
staff of the Geological Institute did not cease to accord particular importance
to groundwater observations. The interwar period in Hungary brought remark-
able results in the domain of water resources development and the nation-
wide functions of respective organizations were stabilized. The peace-treaties,
concluded after the First World War, determined Hungary’s frontiers in such
a way that the upper, mountainous, reaches of the Great-Plain-crossing rivers
became forcign state territories. Consequently, the irrigation of the dry “central
areas of the Great Hungarian Plain could not be done by damming the rivers
in their mountainous l'oachos. Therefore, extensive, flat lowland storage dams
had to be designed and constructed. The irrigation of the vast plain of the
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Trans-Tisza Region became one of the key problems of the country’s economic
progress. An Irrigation Office was set up (1937) and preparations were begun
for the development of an extensive irrigation system. With use of Italian
and Spanish experiences, several designs were developed. Just like in the pre-
parations for the Danube —Tisza Navigation and Irrigation Canal Project,
the Institute’s geologists also took part in this work, though the main burden
was imposed upon water engineers and hydrologists. (In 1941 a new water
authority was established — tho Hydroenergy ()[/z(r)

It was after the Second World War that the ln.stitut(-'s role in the geo-
logical and hydrogeological exploration of the Great Hungarian Plain, and the
lowland areas in general, became most significant. However, the hydrological
service was not only charged with new functions, but also its organizational
pattern was changed and new organizations were included in its system.
In 1950 the Hungarian Geological Institute started a more detailed and com-
plex geological mapping of the Great Hungarian Plain, devoting a consider-
able part ()f its staff and significant material input to this purpose. This was
a definite turn of the Institute’s interest towards the Great Plain. What can be
realized during a historical review of the Hungarian Geological Institute is
that though this Institute did not change much in habit, name, functions,
or organization, it always proved to be flexible as to meet contemporaneous
requirements and to re-group and concentrate efforts on crucial problems.

At the same time the Hydrological Institute underwent a considerable
change. In 1948 the National Board of Water Resources was established and
the H\ drological Institute, which had become independent in 1929, was trans-
formed into the Hydrological Department of the Board. However, in 1952
it was subordinated to another organization—the newly founded Research
Institute of Water Resources (VITUKI) put under the National Water Autho-
rity established in 1953. Resting on sound foundations, inclusive of a manifold
staff, the new institute started a very detailed qualitative and quantitative
surveying of the country’s surface waters and of the uppermost surbsurface
water-bearing layer. Now the Great Plain activities of both the geological
and h\(]l()]()‘fl('d] organizations were closely interconnected.

The Institute’s sur vevors extended their observations to the depth of the
groundwater and between 1950 and 1955 they compiled a register of the
country’s dug-wells and deep artesian wells and they prepared trmundwatv
maps of the Great Plain. During this work plenty of information was obtained
on the position of the groundwater, on the depth of the groundwater table
and on its changes. The water-bearing layers, their succession, and the chemical
character of the nearsurface and deeper-accumulated waters, were examined.
The observations made during mapping, in connection with the recharge of
the groundwaters, were contradictory to the conclusions drawn from the
observed wells by the staff of the Research Institute of Water Resources.
In this institute the groundwaters were considered to represent a separate
aquifer, independent of the deeper water-bearing layers — an aquifer which
would be recharged from the surface only and which would have no communi-
cation with the waters of the aquifers underneath. In the Hungarian language
the aquifer lving closest to the surface and mostly free of pressure has been
termed by a special name “talajriz” which is not used for the waters of the

10 MAFI Evkényv LIV. kotet 1. fiizet
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deeperseated aquifers. There are many languages lacking a distinction of this
kind and using a single collective term for all kind of subsurface waters. In the
territory of tho (nr(\ at Hungarian Plain the Quaternary fluviatile sands and
clays attain hundreds of metres in thickness and comprise an alternation of
countless water-bearing and impervious layers. However, the entire succes-
sion forms one large aquifer system, and because of the lenticular mode of occur-
rence of the impervious layers, the waters stored in these are intercommunicat-
ing with one another, no matter how different in permeability these strata
may be. It should be noted, however, that this intercommunication may be
manifested differently, in dependence on the tectonic conditions.

Whereas in the calculations made by the staff of the Research Institute
of Water Resources concerning the water reserves and regime of the upper-
most waterbearing layer of a few metres depth, no potential recharge from
deeper aquifers was taken into consideration, the Institute’s workers carried
on hydrogeological investigations of the whole Quaternary system, investigat-
ions which also included the exploration of the hydrological conditions of “the
underground mine workings in the mountain bhorder zones.

On the one hand, the investigations by these two different approaches
and orientations contributed to scientific progress. On the other hand, different
interpretations did not cause any essential economic damage. With the prog-
ress of investigations both results and interpretations got gradually closer
to each other and how we can say that Hungary has largely contributed to
the understanding of groundwaters and to the recognition of regularities in
their behaviour, accounting for a considerable part of relevant international
literature. The central hydrological services of the neighbouring countries were
developed much later: Austria 1893, Ttaly 1917, Y LIU()S](I\LI 1922, Rumania
1925.

The exploration by different approaches of the reserves and recharge
of deep-seated aquifers by the geological and hydrological services of Hun«rarv
has been of greater economic importance. Although in Hungary the greatvr
part of water supply is accounted for by surface waters, there are areas, such
as the Great Hungarian Plain, where the subsurface waters are crucial for
drinking water supply; the more so, the major part of industrial waters, and
locally even irrigation waters, are drawn from subsurface aquifers-wells.

In the fifties the determination — partly by calculations, partly by esti-
mations — of the country’s water resources was embarked upon. Water demand
has increased rapidly and is expected to go on increasing. The capacity of the
aquifers and other sources of water was partly lm(mn, partly unexplored.
Water lossed and pollution were increasing in several places at an alarming
rate. Energic measures of water economy had to be taken. However, “energic”
nloasuu\slnlpl\' centralization in almost every case.

The resultant governmental body — the National Water Authority —
was established in 1953. A long-term water resources project was soon deve-
loped. During this work the potential reserves of subsurface waters were also
estimated.

The exploitation of subsurface waters had up to this time been super-
vised by the Geological Institute, as well-drilling was authorized only on the
basis of the expertise issued by the Institute’s experts. All documentation
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concerning the drilled wells inclusive of lithological logs and hydrological
data, was deposited at the Institute’s archives. Relying on this rich information,
the Institute’s Hydrological Section issued thousands of expertises every year.
The data were processed and interpreted for various purposes. The staff of
the Hydrological Section knew the depth of the best aquifer to be tapped in
each particular region; they could provide information on the highest potential
yields of the individual wells, and on the chemical character of the waters
at different depths and in different formations. They compiled a sensational
treatise of the temperature conditions of Great Plain Basin waters and of the
geothermal gradient showing a rapid increase of water temperature with depth.
In this work they pointed out the existence of anomalies manifested by the
geothermal gradient in the various regions of this country. They determined
the age, position and depth of the best thermal aquifers and enriched the
Nation with many a thermal well.

After determining the surface water reserves, the National Water Autho-
rity expected that the Hungarian Geological Institute would undertake the
determination of the surbsurface water reserves. However, the Institute’s
experts found the available information insufficient for the determination of
the subsurface depth range of circulation of infiltrated meteoric and surface
waters and of the rate and time-distribution of recharge from the surface.
They urged for the drilling and completion of observation wells. After that,
the Water Authority had the estimation of static subsurface water reserves
carried out by its own experts who relied in this work upon the porosity of the
strata, 7z.e. upon the void volume of the unconsolidated sediment.

With this, the problem of the subsurface waters and of the spheres of
competence of the organizations concerned with them, was not settled. The
less so, it became more and more evident that water — this important raw
material being extracted for a considerable part from subsurface strata —
would have to be carefully investigated from several points of view. Being
subordinated to different authorities (Ministry of Heavy Industry and Mini-
stry of Agriculture and Food, respectively), the hydrogeological and hydro-
logical organizations had to face the task of finding organizational forms and
means which might be suitable for carrving out investigations of mutual
interest. It was the first time that the subject and nation-wide tasks of hydro-
logy were officially formulated on the level of a governmental authmlty
In the .supplements to the proc(odm"s of these negotiations, beside ““Aydro-
geology’, a term of natural sciences background, there appeared another term;
“geohydrology” meaning an engineering approach. As considered by the engi-
neers, the labour division in the determination of subsurface water resources
should be done in such a way that on the one hand, hydrogeology should
explore the possibilities for subsurface water development and that, on the
other hand, hydrologic and hydraulic engineers should define the quantitative
characteristics of the dynamic water reserves.

In 1965 an agreement was concluded between the highest geological and
hydrological bodies. Accordingly, at the one hand, the Central Geological
Office will entrust its Geological Institute to continue and widen the scope
of exploration of subsurface water-bearing formations (hydrogeological map-
ping) in order to be able to provide the basic hydrogeological information

10*
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necessary for the estimation of subsurface water reserves. On the other hand,
the National Water Authority will reinforce its research bodies dealing with
the hydrogeology (or geohydrology) of subsurface waters (Research Institute
of Water Resources) which have to examine the laws of subsurface water
movement and recharge and to estimate on this basis the exploitable water
resources. Afterwards, in the VITUKI a Deep Aquifers Section was set up
and the development of an observation well svstem for the recording of karst
water level fluctuations was commenced.

At the same time the Hungarian Geological Institute (1‘)()4) embarked
upon the detailed, complex investigations of the Great Plain. Backed by the
National Oil-and-Gas Trust and tho Roland Edtvis Geophysical Institute, this
project embraces the whole geological column from the surface down to the
Paleo-Mesozoic basement. It is to explore the morphology, lithology and
petrography, and tectonic structure of the basement: the overlyving N(‘()«rono
mainly Pliocene, sequence of several thousand metre thickness: the letm'
nary fluviatile sediments locally attaining even 600 to 800 m in thickness
and representing the water-richest formations throughout the Great Plain.
These operations are connected with a considerable amount of deep drilling.
All of the deep boreholes are cored and the cores are analysed most carefully
by the most complex methods. Some of the deep boreholes are completed into
deep observation wells. By 1969 13 wells of different depth were completed
for this purpose. Since 1966 — 1967 regular measurements have been conducted
in these. 5 more wells are being drilled or completed, respectively. The obser-
vation system is developed along a geological profile running accross the whole
Great Plain. Starting from the foothills of the mountains bordering the Great
Plain in the north, it extends up to the southern frontier.

Simultaneously with these works, the 7sza [rrigation System is widened.
A lowland storage dam and barrage cascade was built by Tiszalok between
1950 and 1956. 1110 construction ()f a second barrage and a larger storage
dam by Kiskore was begun in 1967. The main irrigation canals and the distri-
bution network are being constructed. Thus the surface hydrography of the
Great Plain will be (lmnm‘(l involving changes in the position of the ground-
water table, in its seasonal oscillations, and chemical character. In addition
to this, irrigation will provoke changes in the composition of the topsoil and
the conditions of the subsoil. All these changes, both favourable and unfavour-
able, require scientific control.

The existence of close and complex relations between geological and
hydrological organizations is reflected by the working programms of the inter-
national scientific unions and associations of geological and hydrological
nature. The International Union of (leological Sciences (1UGS) declares that
the topics of hydrogeological research belong to its competence, the Inter-
national Quaternary Association (INQUA) is particularly concerned with the
problems of hvdrogeology as evidenced by its working programme. On the
other hand, the Union Internationale des Sciences Géodésiques (IUSG) has a
hydrologice | organization of its own, the hvdrogeologists also have an inde-
pendont l]]t(‘]lhlt]()ndl association (IAH). The UNESCO organizes an inter-
national decennium on hydrology (DHI) in co-operation with a couple of inter-
national organizations. R(‘(rmndl geological and hydrological organizations also
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have special sections of hvdrology and hydrogeology (e.g. the Carpatho-
Balkan Geological Association). Thus the preparation of international hydro-
logical maps is done by the joint efforts of at least 3 or 4 different organiza-
tions.

Surface water control projects, the estimation of subsurface water resour-
ces and especially, the measuring of the rate of recharge from the surface,
require a close collaboration between the geological and hydrological organi-
zations in Hungary. Approaches of different l)dckﬂmund and the application
of different methods of different disciplines cannot be dispensed with in the
exploration of this labyrinth of complex phenomena. In Hungary such a co-
operation is to be achieved by the collaboration on common projects of the
geological and hydrological services, and the two organizations will not have
to be united. The co-operating institutions conclude collaboration contracts
which do not exclude the possibility of different approaches or possibly even
of different results. In case of controversy, further division of labour and chek-
ing of the results should ensure the progress.
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THE TASKS OF THE GEOLOGICAL SURVEY OF INDIA
by
B.C.Roy

India

FUNCTIONS

The Geological Survey of India is a research and survey organisation.
Fundamental research includes both field surveys and research work carried
out in the (I) petrological, (I1) chemical, (I11) palacontological and (IV) geo-
physical laboratories. Applied research includes work on coal and coal seams,
battery-grade manganese ore, bentonite clays, and occurrence and association
of platinum in various rocks. The main functions of the department are as
follows:

(I) Systematic geological mapping of the country.
(I1) Regional mineral assessment and exploration:

a) Detailed mapping on large scale,
b) Underground mapping,

¢) Geochemical prospecting,

d) Geophysical prospecting,

e) Exploratory drilling.

(111) Engineering Geology with special reference to the stability of foundations,
availability of construction material, and other related engineering pro-
blems, for dam sites, bridges, tunnels, ete.

(IV) Groundwater Gieology — Long term systematic regional studies for appraisal
of total groundwater resources for planning their development and local
studies for water supply to rural, urban, agricultural and industrial pur-

poses.
(V) Seismology — TField study of earthquake data and their interpretation.
(VI) Fundamental Research — Petrological laboratories, palacontological labora-

tories, chemical laboratories, and geophysical laboratories.
(VII) Publications — Geological maps, Memoirs, Records, Bulletins, Palaeontolo-
gica Indica and the semi-popular quarterly journal Indian Minerals.
(VILI) Ezpeditions for purposes of geological mapping, mineral exploration, study
of glaciers, ete.
(IX) Dissemination of information of geology and minerals.
(X) Training:

a) Training of junior offices of the department, lecturers and other teaching
staff on Indian universities and other educational activities,
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h) Post-graduate training for students,
¢) Training of Colombo Plan scholars from abroad.

(XTI) Membership:
«) Committees — internal,
b) International organisations such as ECAFE, International Geological
Congress, I.U.G.S., I.U.G.G., ete.
(X11) Coordination of activities of the department with other related Central
Government tlt'l)m'tmvms.
(XIII) Coordination of activities of the department with State Governments.

(X1IV) Assistance to neighbouring countries.

ORGANISATION

The major change in the set up of the department introduced recently
is aimed at separating administration from scientific and technical work.
The details of the re-organised set up are given below:

Central Headquarters (Caleutta)
Director General and his Secretariat
Central Petrological Laboratories
Central Palacontological Laboratories
Central Chemical Laboratories
Central Electric Logging Unit
Central Geophysical Division
Field Technique Research Unit
Coal Division
Sikkim, Nepal and Bhutan Circles
Map Production Division
Publication Division
Chief Drilling Engineer and his Secretariat
Mechanical Engineering Division

Fastern Region (Headgquarters: Caleutta)
Assam Circle (Shillong)
Bihar Circle (Patna)
Orissa Circle (Bhubaneswar)
Mineral Exploration Division
Engineering Geology Division
Groundwater Division
Geophysical Division
Petrological Laboratory
Palacontological Laboratory
(hemical Laboratory
Drilling Divison

Northern Region (Headquarters: Lucknow)
Chemical Laboratory
Petrological Laboratory
Palacontological Laboratory
Himalayan Geology Division
Jammu & Kashmir Cirele (Jammu & Srinagar)
Punjab, Himachal Pradesh & Haryana Circle (Chandigarh)
Uttar Pradesh Cirele (Lucknow)
Engineering Geology Division
Groundwater Division
Geophysical Division
Drilling Division
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Western Region (Headquarters: Jaipur)

(C‘hemical Laboratory
Petrological Laboratory
Gujarat Circle (Ahmedabad)
Rajasthan (North) Circle (Jaipur)
Rajasthan (South) Circle (Jaipur)
Mineral Exploration Division
Engineering Geology Division
Groundwater Division
Geophysical Division
Drilling Division

Southern Region (Headquarters: Hyderabad )
Chemical Laboratory
Petrological Laboratory
Palaeontological Laboratory
Andhra Pradesh Cirele (Hyderabad)
Kerala Circle (Trivandrum)
Madras Cirele (Madras)
Mysore Circle (Bangalore)
Mineral Exploration Division
Iingineering Geology Division
Groundwater Division
Gieophysical Division
Drilling Division

Central Region (Headquarters: Nagpur)

(‘hemical Laboratory
PPalacontological Laboratory
Petrological Laboratory
Madhya Pradesh Circle (Nagpur)
Maharashtra Circle (Poona)
Mineral Exploration Division
Engineering Geology Division
Groundwater Division
Geophysical Division

Drilling Division

ACHIEVEMENTS

The First 100 years:

During the first 25 vears of the Geological Survey of India’s existence,
the Coalfields of Jharia, Bokaro, Giridih, Wardha Valley, Talchir, Raniganj,
as well as those of the western Duars, Darjeeling, Naga Hills, the Satpura
uplands, the Son valley tract, the Godavari and other regions had not only
been examined, but a treatise on the Economic Geology of India had been
brought out. The detailed survey of the Raniganj coalfield was completed
during 1858 — 60 and a geological map on the scale 1 =1 mile was published,
the first one to be published by the Geological Survey of India on this scale.

Next to coal, the most important problem of the time was the possibility
of producing Zron needed for construction of railways. Iron works were establi-
shed in Kumaon from 1857 — 60 using local iron-ore and wood as fuel. Although
in the department’s opinion Raniganj was the most promising place for trial,
the Government again embarked on the manufacture in Kumaon (1877 —79).
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The study of the earthquakes in India was initiated during this period
and a catalogue of Indian earthquakes was compiled. The first list of thermal
springs, listing 301 springs, was also prepared.

A broad (rcnmdl survey of a large portion of the country has been carried
out during this period, and the complldtxon of the first geological map of India
was undertaken and the map published in 1877.

By about 1888, it was suggested for the first time that drilling equip-
ment and personnel should be attached to the various parties of the survey
to expedite the exploration of mineral deposits, especially coal.

At about the same time the study of thin sections as an aid to petrological
work was introduced.

In 1892, the Geological Survey on India undertook an additional responsi-
bility ()fnnpmtnw education in geology by agreeing to allow one of its officers
as part-time professor of (f(*()ln('\’ in the ]"omd(\n(-\ College, Calcutta.

An important addition to the cadre of the (lo]nutm(\nt was made in 1894,
by appointing several mining officers. Early in 1902 this mining side was
separated and in due course became the Department of Mines—headed by

Chief Inspector of Mines.

In 1888 —89 the department was called upon for the first time to investi-
cate the suitability of dam sites, when vnquiri(‘s‘ came from the Mysore and
Madras Government, who were interested in conducting dams for irrigation
purposes. The Mysore Government wanted to construct a dam at Nar ikarrive
in Chitaldrug district and the Madras Government, a dam across the Bhavani
river in the Coimbatore district.

During the tenure of Stk THOoMAS Horraxn (1903 —1910), the Geological
Survey of India was made responsible to Government for advice on policies
relating to mineral concessions including oil, in India and Burma. A compre-
hensive survey of the coalfields of India, the oilfields of India and Burma,
the manganese ore deposits of the (ontml Provinces, the bauaxite d(‘]m.slts
in various parts of the country and the detailed investigation, by diamond
drilling, of the Singhbhum copper deposits were initiated. The study of the
Singhbhum copper belt as a modern industrial proposition dates back to this
period. It was during this period that P. N. Boste who had retired from the
Geological Survey discovered the large iron-ore de posits of Mayurbhanj which
led to the establishment of the Tata Iron Steel Co. It may incidentally be
noted that P. N. Bost who joined the department in 1880, was the first Indian
to serve in the department in a graded post.

In the years preceding the World War I a study of the Himalayan glaciers
was initiated. During the war the attention of the department was diverted
to the development of wolfram, mica and other strategic minerals. A revised
Gleological Map of India on the scale 17 =32 miles (1:2,027,520) was published
in 1911, which was once again revised and issued in 1932.

3y 1925, it was felt that the early surveys of the coalfields had been
carried out on inferior topo-sheets and that it had become ne cessary to esti-
mate what proportion of India’s coal reserves could be regarded as of superior
quality, since Government policy with reference to the mining industry depend-
ed upon such knowledge. It was also foreseen that with the passage of time,
increasing demand on the reserves of India’s metallurgical coal would be made
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by the country’s growing steel industry. In consequence, a coalfield party

was f()rm(‘(l for detailed surveys of the Jharia and Raniganj coalficlds on the
scale of 4" to a mile and also for a general survey of all the coalfields of India.
The geological mapping of other pd)tb of India was also carried out on modern
10])()[/)(1}/]111‘111 maps. The Salt Range area was covered on maps enlarged to
a scale of 27=1 mile (1:31,680). At this time the Himalayan survey which
had been disrupted for sometime was resumed, and the a'/rurtum/ interpreta-
tion of the area was given by Wabpra, West and AvubeN. Later as a result
of his work in the Potwar area, Wapria indicated the possible existence of an
oilfield at Joya Mair which was confirmed by sulm\quont drilling.

After a detailed study of the Bihar muthqualm of 15" January, 1934,
a seismic map of India was prepared and the various factors to be taken into
consideration in designing structures in various areas were elaborated.

3y 1937 the rights on minerals had already passed under the control
of the respective Provincial Governments, which evinced active interest in
mineral development and sought the services of the Survey. At this time a
beginning was made in the study of polished sections of ores in reflected light.

When the World War IT broke out the resources of the department were
at once geared into feverish activity for military aid. A series of memoranda
dealing with the utilisation of the survey at the time of war were prepared
and submitted to the Government. A great emphasis was laid on the more
important problems regarding mineral development, processing and utilisa-
tion in India. The provinces were mainly interested in the exploration, prov-
ing, opening and shoving the workability of the mineral deposits. But such
development work was greatly hampered by lack of equipment and qualified
personnel. Industrialists were not prepared to sink capital in expensive plant
for mineral utilisation except in the case of a few industries. It was, therefore,
felt that there was an uncomfortable 'no man’s land’ between the stage at
which the Geological Survey reports the possibilities and the stage of com-
mercial development. To remedy the situation the Government of India,
1942, approved the creation of an Utilisation Branch of the Survey to bridge
the gap. A start was made by securing the technical personnel then available
from Burma and Malaya.

Under the Utilisation Branch mining was carried out in Zawar, Mewar
State, for lead and zinc. 1t had also under it the mica production sections of
Rajasthan, Bihar and Madras An extensive secarch for mica was made in all
these areas. The Mahesri Mica Mine in Bihar was acquired by Government
to ensure steady supply of mica from the large group of mines in this area,
the steady production of which might otherwise have been jeopardised by
local politics. The mining operations were taken over by the Geological Survey
in 1942. The procurement of mica had reached such an importance that a
Joint Mica Mission was set up by the U.K. and U.S. Government in Calcutta.
The Mission was housed in the Geological Survey of India with which it worked
in close cooperation. The Utilisation Branch also took up the investigation
of sulphur in Baluchistan and occurrences of wolfram in West Bengal and Central
Provinces.

A Strategic Branch was organised under the Defence Department to tender
advice on sites for aerodromes, water supply, geology, road alignments, efc.,
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for practically the greater part of South-East Asia. These reports were highly
appreciated by the mlht(u_\ authorities.

During the war period academic aspects of the Survey work were practi-
cally suspended and geological mapping was continued only on a moderate
scale.

For the first time aerial maps were made for purposes of geological map-
ping in the Zawar area. The survey also made the first attempt to apply geo-
physical methods of prospecting to minerals and ores while studying the mica
belt in Bihar. A systematic study of mineral springs in several parts of India
was made during the war period and their commercial possibilities indicated.
With the evacuation of the Library and other valuable articles of the depart-
ment in 1942, the officers were also dispersed out of Calcutta, most of the
provinces receiving a nucleus of officers. These local centres were later to
develop into the Circle offices which are now established in different States.
Towards the end of 1944 the Mineral Development and Engineering Geology
Circles were set up to cope up with the increasing number of mineral investi-
gations and problems related to engineering geology and groundwater. Later
these were constituted Jnt() three separate circles. In 1945 a new section of
geophysics was started. A drilling section was also organised to get a more
accurate idea of the extent and the possibilities of economic exploitation.
A mineral Information Bureau was also set up to disseminate mineral infor-
mation in a non-technical language to industrialists and the public.

With the attainment of Independence, the National Government laid
great stress on the industrial development of the country and recognized the
need to assess and exploit the mineral raw materials for this purpose. Accord-
ingly the activities of the Geological Survey increased considerably and got
diversified. With the larger number of personnel available it became possible
to organise the work of the department on a more rational basis. Systematic
mapping was undertaken in various parts of the country, particularly in the
newly merged States for which there was no geological map of any kind. Also
attention was paid to fill in the gaps in the pul)]lsho d geological map of the
Indian Union. Sufficient limestone deposits suitable for the manufacture of
cement required for large dams, were located and assessed. The magnesite
deposits of U.P. and the éron-ores of Bonai and Rowghat were examined.
The last two items along with the investigation of fluax grade limestone in the
region were undertaken in connection with the setting up of steel plants in
Orissa and Madhya Pradesh. Several manganese depogits came to light in the
Kalahandi district during the systematic mapping of that region. With crea-
tion and separation of Pakistan, the gypsum and anhydrite deposits of Salt
Range were lost to India. Prespecting for these minerals was carried out
successfully in other areas, particularly in Rajasthan to meet the needs of
the Sindri Fertiliser Plant.

Work was undertaken in various coalfields to prove the existence of suf-
ficient quantity of suitable coal at shallow depth for setting up a synthetic
petroleum plant and suitable areas for the project were recommended. The
investigation of fireclay and other varieties of clay deposits was taken up.

The Geophysical Section which was still in its initial stages or organisa-
tion, carried out some important investigations. The boundary of the Kamtee
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coalfield was demarcated. The studies of the depth of the bedrock in the
ase of several proposed dam sites, the presence of manganese ore in depth
in Madhya Pradesh and the probable depth of groundwater level in certain
tracts of Rajasthan were also undertaken.

In connection with the multi-purpose Damodar Valley Project, geologists
were lent to carry out the geological mapping and minerals prospecting of
the area. The party was engaged in carryving out a soil survey of some of the
areas and in prospecting the apatite-magnetite deposits, tale, kyanite and other
minerals occurring in the area. The question of availability of sand for sand-
stowing purposes being linked up with the Damodar Valley Scheme, a special
investigation was undertaken, to estimate the availability of sand in the event
of the supply being reduced after the construction of the dams.

The problems of groundwater supply throughout India, particularly in the
Raniganj and Jharia coalfields, in Koraput, \h(lndpun and Bankura districts,
Manipur State, Gujarat, part of Madhya Pradesh and in the South Arcot and
Ceded districts of Madras were attended too.

A Rare Minerals Section for carrying out field and laboratory investigat-
ion of radioactive minerals was started by the department and was later
handed over to the Atomic Energy Commission.

In 1948, the Government of India set up the Indian Bureau of Mines
to deal with aspects of mining engineering, mining inspection, mineral benefi-
ciation, ete. A former officer “of the Mn'\m' started the Bureau and later two
more were deputed to re-organise and head the Department.

The l;()f/ummr/ of the second century of the Geological Survey of India
coincides with the beginning of the First Five Year pl.m period of the country.
During its first hundm(l vears, with a small staff the Geological Survey added
not only to the knowledge of minerals of economic value but also widened
the horizons of scientific knowledge and broke new ground in the studies of
the science of the earth.

It is interesting to note that the strength of the Geological Survey which
had 5 officers in 1855 had gradually increased only to about 25 by 1940.
By the end of 1947, on account of the Government’s interest in the develop-
ment of the mineral resources of the country, the activities of the Geological
Survey had greatly increased and there were 141 sanctioned posts in the
gazetted cadres, of which 116 had been filled.

The First Five Year Plan:

The important events in mineral exploration by the G.S.1. during the
First Plan period are given below:

(1) Regional geological mapping in the virgin areas in Dhenkanal, Keonjhar
Mayurbhanj and Kalahandi districts of Orissa which revealed the existence
of new deposits of manganese, chromite and iron-ores.

Discovery of a new coal-bearing field at Barjora, Bankura district, Bengal.

Re-mapping and re-interpretation of data down to a depth of 2,000 feet

(610 metres) in the Raniganj and Jharia coalfields indicated reserves of 13,000

and 12,000 million tons (13,208 and 12,192 million tonnes) respectively.

(4) The survey of the Karanpura coalfield which brought out the presence of
many new coal seams.

(9) The proving of lignite deposits in Kutch by drilling. The reserves were estim-
ated at 11 million tons (11.2 million tonnes).

~
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(6) Detailed mapping in parts of Kangra district in Punjab leading to the disco-
very of the presence of structures suitable for oil accumulation.

(7) Mapping and investigation of the Panna diamond fields where an ultrabasic
pipe was located.

(8) Large scale mapping of Daribo copper deposits of Alwar district, Rajasthan.

(9) Detailed mapping of the lead-zinec mines in Zawar, estimating 10.7 million
tons (10.87 million tonnes) of ore with combined lead and zine vontent more
than 3 per cent.

(10) Experimental mining of the Amjor pyrites deposits in Bihar. A reserve of
50,000 tons (50,800 tonnes) was proved and much larges reserves were indi-
cated. New exposures of pyrites were established along the same zone over
a much larger area.

(11) Large scale mapping of the well known C.P. Manganese belt conclusively
proved that the reserves of manganese ores are much larger than had been
hitherto estinated. The probable reserves were estimated at 142 million tons
(144.3 million tonnes) out of which 75 million tons (76.2 million tonnes) will
be of shipping grade with 48 per cent manganese.

(12) Detailed studies of Singhbhum-Keonjhar-Bonai manganese areas revealed
that probable reserves are of the order of 20 million tons (20.3 million tonnes)
30 per cent of which will be with manganese content of 40 per cent and above.

(12) Geophysical studies in Cambay region revealed possible oil-bearing structures
which were later drilled by the O.N.G.C. with success.

(14) Successful application of geophysical methods for locating hidden manganese
deposits in Madhya Pradesh.

(15) Geophysical investigations for locating sulphide ore bodies in Singhbhum
distriet, Bihar and Chitaldrug district, Mysore. On the basis of geophysical
investigation drilling was started in the Chitaldrug area by the Mysore Govern-
ment,

(16 ) An appraisal of India’s iron-ore reserves at 21,000 million tons (21,337 million
tonnes) revealed that India stands first in the world with regard to its iron-
ore reserves.

(17 ) Continuation of the detailed mapping of the potentially oil-bearing region
of Jwalamulhi in the Punjab and Jaisalmer in Rajasthan.

Aerial photographs came into extensive use for geological mapping during
this period. Large scale maps were made in connection with the surveying of
economic deposits. Considerable amount of undergroud mapping of mine work-
ings was also undertaken. Geochemical prospecting was carried out in the country
for the first time in many areas with a view to locating and tracing the exten-
sion of ore bodies.

The Ingineering Geology and Groundwater Section of the Geological
Survey of India continued to be closely associated with many River Valley
Projects and other constructional activities. It may be mentioned here that
on the advice tendered by the officers of this department changes were made
in the alignment of certain dam sites and in some cases in the design of the
dam itself.

In 1954, a Groundwater Exploration Section was initiated under the Indo-
American Technical Cooperation Programme No. 12, in order to study svste-
matically the groundwater conditions in various tracts in India by explora-
tory boreholes. The schemes included certain unexplored areas in the palins
such as Kutch, Saurashtra, Western Rajasthan and Gujarat, Narmada, Tapi,
and Purna Valleys and the coastal tracts of Orissa, Andhra and Madras.
The Section also utilised the services of the Geophysical Section for locating
hidden sources of groundwater and for delimiting areas of saline water from
those containing sweet water. The Section was also closely associated with
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the study of the artesian conditions of water in the Neyveli lignite field and
the feasibility of depressing the water-table by large scale pumping as a preli-
minary step to the mining of lignite.

Realising the impor tance of developing indigenous fuel resources to meat
the needs of the rising industrial activities and also having in view the heavy
demands on foreign exchange involved in importing the liquied fuels, the
Government set up by the end of the plan period, an Oil and Natural Gas
Commission to intensify the search for oil and natural gas in the country.
Officers from this department formed the nucleus around which the various
technical sections of the Commission were organized.

The sanctioned strength of the G.S.I. at the end of the First Five Year
Plan was 322, in the class I and class II cadres against which 262 were in
position. Under the Second Five Year Plan 528 additional posts were sanction-
ed in these cadres bringing the total strength to 850 against which 519 were
in position by 31. 3. 1961.

The Second Five Year Plan:

During the second plan period mapping on a scale 17 =1 mile (1:63,360)
and larger scales covered 41,500 sq. miles (108,000 sq. kms.) and 6,000 sq.
miles (15,500 sq. kms.) of areas respectively.

The total drilling carried out for coal, base-metal ores, gypsum, gold,
ete., was 284,540 {t.

The highlights of the investigations carried out by the G.S.I. during the
Second Plan period are given below:

Work was intensified in the coal-bearing areas. Large scale mapping in
parts of Talchir, Karanpura, Singareni, Daltonganj, Pench-Kanhan, Jhilimili,
Raniganj, Singrauli, Ramgarh, Kalakot, Jangalgali and Dharangiri coal-
fields was undertaken and mapping of about 2,695 sq. miles (6,980 sq. kms.)
was completed. The highlights of the coal exploration work are: (@) discovery
of a 70— 90" (21 — 27 m.) thick seam in Singrauli coalfield ; and one 74’ (22.5 m.)
thick seam and another 12°8” (3.91 m.) thick seam in Ramgarh coalfield, the
latter two being of caking quality, (5) proving the occurrence of the Dishergarh
seam at mineable depth south of the Damodar river in unleased areas in Rani-
ganj coalfield after a geological re-interpretation of the structure, (¢) proving
the existence of Laikdihi seam 20 (6.1 m) thick in the unleased areas near
Kulti Steel Works, (d) proving the existence of Barakar coal seams under
the Barren Measures by deep drilling in the Jharia coalfield, (e) drilling in
the Karanpura coalfield in the notified blocks of N.C.D.C. to help them in
opening up new mines, (f) tracing the extension of the Raniganj coalfield
eastwards in the Ondal area, (y) proving large deposits of coal in Garo hills
and (%) proving coal and lignite in Jammu and Kashmir.

By drilling 250,450 ft (76,270 m) in Karanpura, Singrauli, Darangiri,
Jharia, Rdm(r(m], Barjora, Ramgarh, Jangalgali and K«ll(l]\()t umlflo]ds a
reserve of 3,000 million tons (3, 048 million t()nno.s) was estimated.

Detailed mapping of Vijaynagaram-Srikakulam manganese belt revealed
that the reserves are of the order of 0.5 million tons (0.51 million tonnes).
Detailed investigations of the manganese deposits of Jabua (Madhya Pradesh),
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North Kanara (Mysore) and Panch Mahal (Gujarat) proved 2.5 million tons
(2.54 million tonnes) of ore with manganese content of 43 —46 per cent.

Detailed mapping of the Kolar (/oldfzel(l was completed. Underground
mapping of the mines was also carried out to help the nationalised Kolar
Gold Mining undertakings of the Government of Mysore to explore and deve-
lop certain areas within “and along the extension of mines. Detailed mapping
and investigation of Ramagiri goldfield in Andhra brought to light that this
abandoned field is one of the prospective areas for future development. Large
scale mapping of Gadag goldfield was completed. A preliminary study of some
old mines in Wynaad goldfields was carried out.

Chromate (l(‘p(mt.\ of the Nuggihalli schist belt, Mysore and Ratnagiri
district, Maharashtra were investigated. The reserves of the deposits other
than Byrapur in the Nuggihalli schist belt were estimated at 113,000 tons
(114,800 tonnes) while the reserves of Ratnagiri deposits were estimated at
71,000 tons (72,100 tonnes). :

Detailed mapping of the ron-ore deposits of Bastar, Madhva Pradesh
and Udhampur district, Jammu and Kashmir was completed. In Bastar five
new iron-ore bodies were located.

Large scale mapping and drilling of the iron-ore deposits in the Ratnagiri
district, Maharashtra, in co- -ordination with the State Government were con-
tinued.

By drilling 19,739 ft (6,016.4 m) in Nagaura area, the reserves of gypsum
were estmmt(\(l at 800 million metric tons. By drilling and geological studies
the reserves of Ramban-Doda-Assar area were estimated at 45 million tons
(45.72 million tonnes). These studies increased eight-fold our known reserves
of gypsum so important for the country’s fertiliser industry.

By drilling, pitting and trenching, the reserves of Shevaroy bawaite, Madras,
were estimated at 2.23 million tons of ore with 35 per cent alumina. High
grade bauxite deposits, with a reserve of 6.5 million tons (6.6 million tonnes)
were located in Halar district, Gujarat. By mapping and prospecting by pit-
ting, 24 bauxite deposits of Kutch were estimated to have a reserve of 6 million
tonnes.

At Shahabad about 44 million tons (44.7 million tonnes) of flux grade
and 288 million tons (293 million tonnes) of furnace grade limestones were
inferred. About 14.7 million tons (14.9 million tonnes) of flux grade and 157
million tons (159.5 million tonnes) of cement grade limestone were located
from Kashmir in Anantnag, Baramula and Srinagar districts.

A reserve of 20 million tons (20.32 million tonnes) of bentonite suitable
for bleaching petroleum and vegetable oil after activation, was proved in the
Barmer area of Rajasthan.

Detailed large scale mapping of copper belts of Reasi (Jammu & Kashmir),
Daribo, Khetri and Pi atapgarh of Rajasthan, Singhbhum of Bihar, and Gani
and Agnigundala in Andhra was carried out. ,.\pl() atory drilling was also
undertaken in many localities with success.

Mapping in Chamoli district, Uttar Pradesh, revealed for the first time
the presence of antimony ore in that area.

The southern extension of the Zawar lead-zine belt was traced over 15
miles (24 kms.).
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By geophysical studies in the eastern coastal belt of Madras, the ozl
bearing potentialities of the area are increased with the estimation of the
thickness of sediments there at 9,000 feet (2,743 m). A second important ultra-
mafic plug (rock which generally contains diamonds) was discovered in the
anna area as a result of geophysical investigations.

A number of promising geophysical indications suggesting the presence
of graphite have been located in Trivandrum district, Kerala. Some of these
have been tested and found to contain high grade graphite.

Under the All-India Groundwater Exploration Project (Technical Assis-
tance Programme of U.S.A., Indo-American Operational Agreement No. 12),
300 exploratory wells were completed in 13 States of India, and 139 of them
were converted into production wells. Several arcas were delineated for large
scale groundwater development. In addition 400 investigations were carried
out to meet the requirements of water needed for domestic, industrial and
agricultural supply. '

Advice was given on more than 162 projects with regard to suitablity
and treatment of dam, bridge, tunnel and foundation sites, road alignments,
ete.

The Geological Survey of India completed the co-ordination and publica-
tion of the regional geological map of Asia and the Far East for the KCAFE.
The International Geological Congress had accepted India’s invitation to hold
the XX/77 Session in India in 1964, the first to be helf in Asia. The main
brunt of the organization of the Indian session, which was a great success,
was borne by the G.S.1.

The Third Five Year Plan:

The First Plan laid emphasis on agriculture while the Second Plan laid
ciphasis on iron and steel. In the Third Plan the emphasis was on the iron
and steel industries with additional emphasis on the base metals.

An entirely novel feature of the Third Plan was that each item had been
carefully costed out on the basis of expenditure yardsticks in respect of per-
sonnel (including ministerial component, equipment, depreciation, operation
expenditure, laboratory expenses, efe.). The main objective of the program-
mes were:

(1) Mapping about 172,000 sq. miles (445,500 s¢. kms.) on 17" = 1 mile and 17,200 sq.
miles (44,550 sq. kms.) on larges scale which represented 3 to 4 times that
covered during the Second Plan period;

(2) Intensive investigation of the promising occurrences of copper, lead and zinc
by large scale mapping, geophysical investigations and drilling;

(3) More detailed surveys and investigations of deposits of other minerals like
bauxite, gypsum, iron-ore, manganese-ore, chromite, graphite, limestone, ete.;

(4) Further application of geophysical and geochemical methods to the investiga-
tion of non-ferrous metals;

() Regional prospecting of selected coalfields in connecticn with the coal programme
during the Third Five Year Plan and to meet the needs of the subsequent
Plan period;

(6) Drilling of about 1,633,000 ft (497,740 m) for base metals and other minerals;

(7) Advice on engineering projects; and

(8) Intensified groundwater assessment.
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More important items included the following:

Iron Ore. Structural mapping of the iron-ore belt of Bihar and Orissa an
large scale mapping followed by drilling of the deposits in Bailadila (Madhya
Pradesh), Salem (Madras), Tumkur, Chitaldrug and Bellary (Mysore). Coal.
Detailed investigations followed by drilling of Singrauli, West Bokaro, Jhili-
mili, Pench-Kanhan Valley, and Singareni coalfields and selected blocks of
Raniganj and Jharia coalfields. Limestone. Search for flux grade limestone in

oy, S g . : : e 5
Bihar, Madhya Pradesh and Orissa and investigation of limestone deposits
in Mirzapur district (Uttar Pradesh). Manganese. Exploratory drilling of the
deposits in Panch Mahals and selected areas in the manganese-ore belt in
M.P. and some detailed studies of the deposits in Orissa and Rajasthan.
Chromite. Detailed investigation of the deposits in Jojohatu (Bihar), Hassan

. . o l . g . .

and Mysore districts (Mysore), Cuttack, Keonjhar and Dhenkanal district
(Orissa). Magnesite. Detailed investigation of magnesite deposits in Almora
(Uttar Pradesh) and Salem (Madras). Base metals. Detailed mapping, geo-
physical investigations and drilling of the deposits of Cuddapah, Kurnool and
Nellore districts (Andhra Pradesh), Hazaribagh, Santhal Parganas and Mon-
ghyr districts (Bihar), Jabalpore and Bastar districts (Madhya Pradesh),
Almora and Garhwal districts (Uttar Pradesh), Udaipur district (Rajasthan),
and Reasi district (Jammu Kashmir). Bawuaite. Detailed investigations of the
deposits in Kaira and Jamnagar districts (Gujarat), Kolhapur (Maharashtra),
Belgaum (Mysore), Amarkantak (Madhya Pradesh), and Ranchi and Palamau
districts (Bihar).

The Fourth Five Year Plan:

The current Fourth Plan of the department takes into consideration the
recommendations of the various Sub-Groups and Planning Group on Minerals
and the capacity of the department to expand based on past growth rate.
The objectives envisaged are:

(1) Keep an even or a slightly enhanced tempo of systematic mapping which
in the past few years suffered a set back due to diversion of effort towards
mineral investigation.

(2) Intensify the integrated preliminary mineral exploration programme for deli-
neating areas of interest for detailed follow up work during later years.

(3) Establish an airborne geophysical survey unit in G.S.I. with the Canadian
aquipment and treble the number of geophysical parties from the present
level to cope up with increased ground follow up and mineral exploration
work.

(4) Increase the drilling activities by 30% from the present level to cope up with
the integrated mineral exploration programme.

(9) Roughly double the exploratory mining activity in stages by the end of the
plan.

(6) Place more emphysis on groundwater investigation and assessment by increas-
ing the present effort by at least four times.

(7) Render consultations in engineering geology investigations.

Besides the above, efforts will be either intensified or initiated in the
fields of marine geology, age determination, computer applications, efc.

In terms of man power the increase will be of the order of 500 geologists,
180 geophysicists, 66 mining engineers, with corresponding increase in the
technical strength. The additional outlay is of order of Rs. 32 crores.
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ROLE OF THE GEOLOGICAL SURVEY IN THE LIGHT
OF THE TASK IMPOSED BY SCIENCE POLICIES
AND NATIONAL DEVELOPMENT PROGRAMME

by
M. K. Roy CHOWDHURY

India

INTRODUCTION

Since time immemorial mankind has been engeged in the exploitation
of resources. Policies governing the same have been found to change with
changing political and social patterns in communities and nations. Scientific
knowledge and development of resources are no longer persuits of a few intel-
lectuals or explorers but an universal policy towards progress and prosperity.
Scientific knowledge today is so very enriched and sound, that perhaps we
have arrived at a juncture where exploitation of resources and policies govern-
ing the same seem to approaching a world wide standardisation. India, on her
part, has seen this transition it the last two decades.

Industrial and material development of India became a matter of supreme
concern only after the independence in 1947. Till then tho mineral industry
in the country was grossly underdeveloped for the country’s revailing require-
ments. Apart form iron and manganese ores, coal and mica, other sectors
were not worthy of mention. Requirements of important metals and liquid
fuels were mostly met from imports. Harnessing of natural sources of energy
was at its infancy. Technological development had not reached that stage
when processing of raw materials could be undertaken entirely from indigenous
man-power and financial resources. Considerable efforts have gone into endea-
vours in every domain since then. During the last two decades the Survey
proved the reserves of 1600 million tonnes of iron ore, 240 million tonnes
of copper ore, 50 million tonnes of lead-zinc ore, 14 million tonnes of nickel
ore, 50 million tonnes of aluminium ore, 400 million tonnes of pyrite and
22,000 million tonnes of coal. These reserves are valued at 120 billion Rupees
or 16 billion U.S. dollars. Such resources are laying the foundation of the grow-
ing national prosperity, and indicate how vital a role the Survey has in this
perspective.

Today India produces 11.0 million tonnes of iron and steel, 70 million
tonnes of coal, 33,000 tonnes of copper, lead and zine, 120 thousand tonnes
of aluminium.

36 billion KWh of electricity and 88 million tonnes of food grains for
the 500 million population spre: ad over 3.3 million sq. kms. The entire pro-
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duction of solid state minerals (excluding minor metals) is valued at 2.8
hillion Rupces or 400 million U.S. dollars.

In every endeavour of significance in harnessing natural energy for the
generation of 36 billion KW I of electr icity the ge olorrlsts have contributed
with distinction. Till 1965 about 31 million h(‘(tﬂl(‘b of land were under irri-
gation. Groundwater utilisation provides a substantial part of these efforts.
In the last 20 vears the Survey has nearly completed the preliminary survey
of this resource leading to large scale utilisation. The country is traversed
by 58,000 kms. of railroad and 850,000 kms. of highways and municipal roads.
These means of communications have heen facilitated by the advice of the
geologists.

National Surveys in every country are called upon to meet the demands
of expanding and developing industries. The Survey and National Institu-
tions have accepted this challenge squarely with all the human and techno-
logical resources at their disposal. The history of the growth of National Sur-
veys or such organisations and their present status would, therefore, reveal
the impacts of the changing pattern of societies and industrial development
in different countries.

This brings one the question whether National Surveys and similar organi-
sations should entirely be tied to the rescurces surveys according to national
demands ; or these, institutions, by virtue of their special ]1(,.51‘[1011, are primarly
to serve the cause of the science. To many it would seem that these two aspects
are so closely related and the progress of the one would be based in the inqui-
ries into the other, but rarely such communion of thoughts takes place. The
question that confronts most of us is that the science of geolegy, or, better,
the earthsciences have still to know more about the fundamentals governing
the earth or universal processes, and what is the status of our endeavour
in that respect. The techniques of resource location and assessment have improv-
ed in precision, validity and sophistication. At the present rate of progress
and technological developments perhaps the uncert inties and geps in our
knowledge would be eliminated. Medern civilisation with its increasing demand
for equitable and rational distribution of industrial Lenefits among the members
of the community will certainly goad the explorers to locate every conceive-
able substance in the carth’s crust or their exploitable sources. This is bound
to keep a greater section of the carth scientists in pursuits of methodological
and technological advances. The fundamental domain of enquiry, and one
which may not be of immediate material benefit but may be of great signi-
ficance in the matter of understanding of the earth’s and universal processes,
is a fact, which is widely realised; but concerted efforts to elaborate the present
status of efforts scem to be rather meagre. Consequently in the domain of
earthsciences we have a large number of deft craftsmen and proportionately
fewer scientists today, and the quantum of fundamental contribution is hardly
proportional to the financial investments made. In the tasks imposed by
modern civilisation mostly the temporal aspects gain domainance, and most
of the scientists in the field are losing sight of the fundamental objectives of
the science they study.

It is not true that the basic outlook of all sciences has been influenced
by the temporal needs and by the emphasis on applied branches. In several
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disciplines there have been relaxations and a corresponding advance of stu-
pendous dimensions. In the field of earth sciences the curb still remains to a
considerable extent. It would be incorrect to say that the national policies
have ignored these aspects. It is not known whether scientific policies of all
the nations have been enuntiated in clear terms. In certain countries the
scientific policy directly evolves from the political philosophy or political envi-
ronment of the nation. In others the characteristics of state patronisation
reveal the emphasis. There is a third category where both private and state
enterprises are involved, and the trends of scientific progress may be rather
obscure, though the freedom remains quite condusive to its growth and pro-
duction. However, for the developing and recently developed nations scientific
endeavours are rather rigidly geared to the needs of development. Funds are
often inadequate, and the regenerative cycle of resource exploitation provid-
ing abundant dividens to support academic free enterprises might not have
been established. Such nations are to shackle the scientific ambitions of those
qualified. This is indeed the problem which faces the developing nations, and
consequently the apprehensions of brain drain, efe. The solution, of course,
is to strike a balance between the two, Z.e. intensive exploration activities
and the more fundamental enquiries within the resources available.

For India, such a problem indeed exists and there are areas if scientific
frustrations. However, there is widespread consciousness of this problem. The
National Government, to reiterate the basic stand in respect of scientific acti-
vities, enunciated the Scientific Policy, where in the scientists have been
adequately assured of privileges, incentives and the opportunities of every
research.

THE IMPACT OF NATIONAL POLICIES AND INTERNATIONAL
COMMITMENTS ON THE GEOLOGICAL SURVEY OFF INDIA
The policies guiding the activities of the Geological Survey of India are:
(1) The Scientific Policy Resolution of the Government of India, 1958.

(2) Industrial Policy Resolution of the Government of India, 1956,
(3) International Programme on Earth Sciences.

Besides these broad national policies and international scientific programme,
the survey is called upon to implement the recommendations of the various
standing Commttees and Boards as well as those emerging from Conferences
dealing with mineral policies of the country, e.g. the Mineral Policy Confe-
rence in 1947, All India Mineral Advisory Board, Central Geological Program-
ming Board, etc. A brief review of these policies will help in appreciating their
impact on the Geological Survey of India.

Scientific Policy Resolution of the Government of India, 1958

Realising that rapid progress of a country, freshly emerged from an obli-
vion of material prosperity, can be achieved through advances and applica-
tion of science and technology, the Government of India adopted a scientific
policy resolution in March, 1958 to foster, promote and sustain cultivation
of scientific research in all aspects, pure and applied. The preamble of the
resolution states (/) the dominating feature of the contemporary world is
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an intense cultivation of science and its application for material well being
of the country, (2) science has lead to the growth, diffusion and ultimate
fusion of culture to the extent never possible before. It has not only radically
altered man’s material environments, but, what is of deeper significance, it
has provided the new tools of thought and has extended man’s mental hori-
zon. It has thus influenced even the basic values of life, and given to civilisat-
ion new vitality and new dynamism, ('3) it is an inherent national obligat-
ion to participate fully in the march of science which is probably mankind’s
greatest enterprise today.

The Government of India have accordingly decided that the aims of their scientific
policy will be:

(I) to foster, promote, and sustain, by all appropriate means, the cultivation
of science, and scientific research in all its aspects-pure, applied and educat-
ion;

(IT) to ensure an adequate supply, within the country, of research scientists of
the highest quality, and to recognize their work as an important component
of the strength of the nation;

(III) to encourage, and initiate, with all possible speed, programmes for the train-
ing of scientific and technical personnel, on a scale adequate to fulfil the
country’s needs in science and education, agriculture and industry, and
defence;

(IV) to ensure that the creative talent of men and women is encouraged and finds
tull scope in scientific activity;

(V) to encourage individual initiative for the acquisition and dissemination of
knowledge, and for the discovery of new knowledge, in an atmosphere of
academic freedom;

(VI) and, in general, to secure for the people of the country all the benefits that
can accrue from the acquisition and application of scientific knowledged.

Before we discuss how far the above science policy has influenced the
expansion end diversification of the activities of the Geological Survey of
India, it is proposed to give a brief resume of the efforts made by the Govern-
ment to implement the scientific policy resolution to fulfil its aims and objec-
tives to create a proper atmosphere for the development of science in general.
Steps have been taken to build up an infra structure for the promotion and
sustennance os scientific research and development.

Since independence Government has been spending increasing amounts
on research and development activities. The major organisations in the Central
sector of the Government concerned with the Research and Development
activity are:

. Council of Scientific and Industrial Research (CSIR)
Department of Atomic Energy (DAE)

. Defence Research & Development Organisation (DRDO)
Indian Council of Agricultural Research (ICAR)

. Indian Council of Medical Research (ICMR)

6. University Grants Commission (UGC)

In addition seven Ministries and Departments of the Government of
India are assisting scientific and technological research. Research activities
are also being carried out in State sector, particularly in spheres of agricultu-
ral and animal husbandry, irrigation and power, health efc. The Table 1.
indicates the availability of funds for research and development during the
vears 1858 —59 and 1969 — 70 in respect of major organisations.

Ui Lo~
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Table 1.
Availability of Funds
1958-59 S srintibe 1969-70 > ‘
Name of Organisation (Ministry) Department in million ‘:,I;u{::::‘t in million Iizctg::{zc 1
‘ Us § Us 8 ;
{ = = — = —
| | |
Central Government ‘ ‘\
A. Major Organisation ; “ ' ‘
} 1. CS.LR. 1.466 2.6 | 27.3768 174 |
| 2. DA.E. 6.679 20.6 ‘ 37.68 1 24.0 |
| |
|
3. Defence R & D | 2.0% 6.3 | 20.26 i 12.9 |
| | |
4. I.C.A.R. 4.96 15.7 | 22.128 l 14.0 '
5. L.C.M.R. ‘, 0.673 2.2 ‘ 2266 | 1.5
‘ {
% | | E
Total: "A’: |  15.778 66.4 | 109.7108 69.8 |
| |
B. Ministries ’ | { 3
1. Education and Youth Services | 1.98%:% ‘ 6.3 6.4468%% 4.1
2. Petroleum & Chemicale ' ‘ ’
‘ Mines & Metals 1.785 5.7 15.366 9.7
|
| 3. Tourism and Civil Aviation . 2.376 7.5 10.696 6.8
|
4. Health and Family Planning ’ 0.714 2.3 4.677 3.0
5. Food and Agriculture ! 0.697 2.2 1.319 0.8
6. Information and Broadcasting and | | |
Communications [ 0.1836 0.6 0.5882 | 0.30
|
| 7. Railways 0.5417 ' 1.7 21938 | 140 |
] , ‘ |
8. Irrigation and Power | 0.5592 ' 1.8 2.056 [ 1.30
| |
9. Deptt. of Statistics 1.1436 3.6 3.1472 2.0
10. Industrial Development, Internal Tra-
de, Company Affairs and Foreign
Trade 0.607 1.9 1.2 0.80
|
\ |
i Total: "B 10.5871 33.6 | 47.7650 30.20
: Grand Total "A° & "B 26,3651 100,01 1574758 100.00
)}
1

{
ICT o 1 | |

(In case of a few institutions, data for years 1958-59 or 1969-70 are not available and
estimated figures have been taken based on nearabout years.)
* Projected on the basis of data available from 1968—69 and earlier years.
** 50% of the total expenditure under UGC for higher education and research in science and 10% of
the total expenditure under IIT's have been estimated as research expenditure in these calculations.
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It will be seen that the total R & D expenditure under the Central sector
has increased from about § 26 million in 1958 —59 to about § 157 million in
1969 —70. This gives on the average, a compound rate of growth of about
219% in the R & D expenditure in the Central sector during the last 10 year
period.

As far as the State sector is concerned no reliable data and R & D expen-
diture is available. The contribution by the private sector has been negligible.
The total expenditure by the various sectors are summarized in the Table 2.

It would be seen from the following data (Table 3.) that the R & D ex-
penditure when expressed as percentage of the GNP has increased from 0.20%
in 1958 — 69 to 0.42% in 1969 — 70.

Table 4. shows the expenditure on scientific research and development
in a few selected countries as compared to India.

These figures are based on reports issued by O.E.C.D. and by CASTASIA
and by the Research Policy Programme, Sweden in 1968 —69. The cited data
indicate a general correlation between expenditure on research and the state
of development of a nation.

During the last ten years there has been considerable expansion in the
facilities for higher education in science, agriculture, technology and medicine.
Besides, increase in the number of seats in such institute, the number of insti-
tutes itself has also considerably increased as indicated (see Table 5).

Table 2.

In million US §

1958-59 1969-70
= = 0 =
(a) Central Sector ‘ |
i (including Universi- | ‘
ties) 26.3651 157.4758 ‘

(b) State Sector t 1.33 | 11.466 '
(¢) Private Sector - | 6.666 ’
i

|

i

J . . | -
] Total: 27.6951 175.6078

Table 3.

In million US §

[ 1958-59 [ 1969-70
— J e ——
| (a) Total G.N.P. at Cur- !
rent Princes 16.800 | 42.306
(b) R & D expenditure 27.70 176

() R & D expenditure
as percentage of
*.N.P. 0.20 l 0.42
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Table 4.
Comparison of the R & D effort of India with that of other countries
G.N.P. i R & D expenditure '
= A ) Population —

| Uss - , ) I [

= L ] = | & | & | s | e B |

- | dsna | s ’ g5 | ' |
1. U.S.A. | 638.8 | 3,243 | 192 | 21,323 IREE S
2. US.S.R. . | |26 | 5700 | 25 | 25

3. West Germany l 104.0 ! 1,774 \ 58 | 1,436 | 25 {14 |

4. U.K. ; 91.9 i 1,700 [ 54 ! 2,159 40 2.3 "
5. France 88.1 | 1,674 48 i 1,299 ‘ 46 1.6
6. Ttaly 49.6 | S97 51 290 6 0.6

7. Canada ' 435 | 2,109 | 19 | 425 | 22 | 10 ;

S. Sweden | 17.5 | 2,281 5 g i 253 | 32 15 |
9. Netherlands } 16.9 1,385 12 ! 314 26 1.9
10. Belgium 15.4 1,502 | 9 ; 123 14 | 09
11. Japan 69.1 622 97 | 802 9 : 1.5
12. China 53.0 4| 5| 659 0.9 1.3
13. India 43.0 | 90 483 150 | 0.31 0.4
14. Indonesia 7.3%% 70 104 — — —
15. Korea 3.4k 120 28 10k%* 0.36 0.3
16. Pakistan 8.9 85 105 Tk 0.26 0.3
17. Philippines ; 4.8%% 150 32 10%%* 0.30 0.2
18. Singapore [ 0.9%* 450 2 0.5%%* 0.22 0.05
19. Thailand 3. 7% 120 | 31 JTHxk 1.20 1.00

* Computed from data in columns (3) and (4).
** Obtained by multiplying the corresponding figures in columns (3) and (4).
*#% Obtained by multiplying the corresponding figures in columns (2) and (7).

Table 5.

e | i, | TRmae o s | |
solleges Degree level | Diploma level | |
77‘1‘.—_—A 2..¥7—~ | 3 S —M_-_-l._ \__ ) il 6 »
1960-61 47 ‘ 68 ' 102 | 195 | 66
1965-66 4 90 133 274 ’ 87
1968-69 06 | 128 | 2’| 93 }
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Science education at the university stage has received great impetus as
will be seen from the data (7'able 6).

The outturn of scientific and technical personnel at graduate and post-
graduate levels for different scientific disciplines are given in the 7able 7.

It may be noted on an average there has been about 300 percent increase
in outturn in agriculture, engineering and technology sectors during the last
ten years. Overall increase in outturn in all the sectors both at graduate and
post-graduate levels was about 200 percent.

The number of scientific and technical personnel engaged in major R & D
organisations and R & D units of Central Ministries during 1958 —59 and
1968 — 69 are given in the T'able §.

It will be seen from the above that there has been substantial increase in
the scientific and technical manpower during the last ten years.

The above informations provides the total efforts made by the country
towards Research and Development. It would have been very useful if the
corresponding information in respect of the earth sciences could be given,
which is unfortunately not readily available. However, it would be of interest
to note that more than 40 Universities and Institutes are teaching geology

Table 6.

Enrolement

A 5 Percentage
Year in science courses to total |
;t‘l;‘c";‘[“:i';;) enrolement |
. La iy % 1 e |
9 A el SAls —— =& g —
1960-61 1.9 26.0 ’
1965-66 5.1 41.0
1968-69 6.8 40.0
1973-74 i
(anticipated) 11.9 45.0

7(Thnuisz|n<is)77

Graduate level” Post-graduate level
1958 ‘ 1968 | 1958 1968 1958 1968
- | |
(a) Natural Sciences ’ 20.5 | 50,0 | 4.0 12.5 24.0 62.5
(b) Agricultural and ! \ ‘ | ‘
Veterinary 1 2.0 ‘ 8.8 0.3 1.4 2.3 10.2
(¢) Engineering and i ‘
Technology 6.5 | 260 | 5.0 16.8 11.5 42.8
| | [
(d) Medicine — i _— 3.0 8.5 3.0 8.5
Total: 285 | 848 12.3 39.2 408 | 1240

* For this purpose a degree in engineering, technology and medicine has been taker
qualification and a diploma in these subjects has been taken as a graduate level gualific

as a post-graduate
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Table §.

‘ 1958-59 | 1968-60
e i BN - AER T e Bl el
(a) Majer Organisations

7. C.S.LR. 3,512 | 8,848 |
' 2. D.A.E. 1,004 | 6,925 |
‘ 3. Defence R & D 1,500 4,747 |
| | |
4. L.C.AR. [ 1,500 | 17,820 |
5. LC.M.R. C1,001 ’ 1,221 |
G L SRS S
Total (a): I‘ 8,517 | 29,361 |
e . 2 el =l T
| (b) Central Ministries i 5,638 l 14,367 |
Total (a+b): | 14,155 l 43,928

up to the level of Master’s Degree or equivalent with an average turn over
of more than 400 geologists every year. The Survey is the single largest emp-
loyer with an intake of about 100 a year, thereby creating a problem of gainful
employment. This is engaging the attention of the Government and probably
will find partial solution in further expansion of the Geological Survey of
India.

Industrial Policy Resolution of the Government of India, 1956

The Industrial Policy Resolution of the Government of India is governed
by the principle that “the State shall strive to promote the welfare of the people
by securing and protecting as effectively as it may a social order in which, justice,
social, economic and political, shall inform all the institutions of the national
life.” In order to realise this objective it was found essential to accelerate
the rate of growth and to speed up industrialisation. Under the prevailing
circumstances the Government decided to classify industries into three cate-
gories having regard to the part which the State would play in each of them.
In the first category falls the industries, the future development of which
will be exclusively the responsibility of the State and includes industrial units
covering coal, lignite, mineral oils, iron ore, manganese ore, chrome ore,
gypsum, sulphur gold, diamond, copper, lead, zine, tin, molybdenum, wolfram
and atomic minerals. The second category consists of industries which will
be progressively State owned and State will, therefore, generally take the
initiative in establishing new undertakings, but in which the private enter-
prise will also be expected to supplement the effort of the State. These indu-
stries include all minerals expect minor minerals and fertilizers. The remain-
ing industries in the third category will be open to private sector. This policy
imposed a great responsibility on the National Survey to locate and prove
reserves of most of the important industrial mineral raw materials to sustain
the planned development of the concerned industries.
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International Prograimmes

The participation of the Geological Survey of India in the International
Programme convers both fundamental aspects of earth sciences as well as
material surveys. In the former category mention may be made of the Survey’s
association with the projects of IUGG, TUGS, efe., sponsoring programmes like
International Geophysical Year, U ])pm' Mantle Project, International Hydro-
logical Decades ete. In the latter category falls projects sponsored by the
organisations under the U.N., like ECAFE, UNESCO, UNDP, efc.

A scientific organisation like the Geological Survey of India cannot work
in isolation, standing aloof from the main streams of scientific advancements
and technological (1(\\(\]()pm<‘nt.s. It has to move with the time and include
within its normal routine of activities new branches and disciplines, deve-
loped or in the process of being developed throughout the world. Thus it
devolves on the Geological Survey of India to gear its machinery suitably
to meet the changing pattern of demands imposed by rapidly expanding and
fast moving modern civilization.

It would be natural for every nation to keep up to the race in scientific
marathons but for a developing nation like India the pattern of the task
imposed on its National Geological Survey, would be different from that of
its counterparts in the scientifically more advanced, technologically more
developed and economically more affluent societies. No doubt the Survey
should remain alert so that new fields of activity are poened, organised and
developed to bring effectively within the ambit of the department new bran-
ches and disciplines of geology and other geo-sciences but the work of the
Survey would be geared mainly to the national development programme.

While the Surve v will in foreseable future be busy in assignments aimed
at speedy (l(\\(\l()pm(\nt of the country it has to be cautious that no gaps are
created in the knowledge obtaining in the country and the world outside,
It will be, therefore, necessary for ‘the Geological Survey of India to ensure
that in future expansion and reorganisation, steps are taken not only to keep
pace with the demand for raw material or back ground geotechnical informa-
tion but the Survey and its geologists and scientists keep pace with the general
scientific advancements. The Survey has, therefore, the responsibility to bring
in the necessary stimulation for the quest of the fundamentals along with
much needed quest for minerals.

THE ROLE OF GEOLOGICAL SURVEY OF INDIA
IN NATIONAL DEVELOPMENT

Before discussing the activities of the Survey within the ambit of current
policies a brief review of the growth of the Survey from its very inception
in 1851 would provide necessary background material to appreciate its role
in the national development. Geological Survey of India, one of the oldest
and perhaps largest organisations of its kind, in the world, had a modest
beginning. Till Jn(l(-pml(lvn((\ of India, in 1947, it was but a small department
with r)nl\' a few hundred employees-scientific, technical and non-technical
]wmnnnvl included. With the change of outlook and needs the Survey emerged,
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most deservingly as a premige institute having the responsibility of provid-
ing basic information for the development of mineral based industries, agri-
culture and power from natural resources.

Essentially a scientific department devoted to systematic collection and
collation of geological and allied information in the Indian subcontinent and
connected research, it experienced an expansion of the horizon and diversi-
fication of activities to almost an unforescen extent, to meet the demand
of the country in its various spheres of development. Dominated by the urgent
necessity and national interest, the priority of work soon shifted towards
extensive and intensive exploration for minerals, groundwater, power gene-
ration, elc., so that the quick forward steps taken after Independence in indu-
strialisation could be sustained. Through this process the Geological Survey
of India today has acquired 7,800 scientific, technical and non-technical hands.
The organisational set-up, of necessity had to undergo several structural
changes and modifications.

The establishment of Museum of Geology at Calcutta in 1840 marked
the beginning cf geology in the country. Five years latter the Survey Section
was added with the main purpese of mapping the ccalfields. With this nucleus
the (G.S.1. was established in 1851. it may be of interest to trace the growth
in terms of the personnel which is indicated in the table helow:

Personnel Growth

(Scientifie, Technical and Non-technical)

1851 3
1900 65
1910 S6
1920 109
1930 112
1940 124
1950 576
1960 2633
1965 5802
1967 7801

In the total strength of 7800, there are 1200 scientists and about 3000
engineers and technical personnel.

The important event and structural changes of the Survey in the cource
of its long history are as follows:

1. As part of reorganisation in 1856, the Director of the Geological Survey was
also made the Director of Museum of Geology in Caleutta. Latter in 1875,
the Museum Section of the Department was moved to the gallery of the Indian
Museum.

. Publication of the first Memoir of the Geological Survey of India in 1856.

. Publication of the first Record of the Geological Survey of India in 1869.

Publication of the first Geological Map of India in 1877,

. Publication of a Manual of the Geology of India in 4 Volumes in 1879.

. Introduction of drilling in 1888 to expedite the mineral exploration programme.

. Investigation on the suitability of dam site in Mysore and Madras in 1888 — 89
which marked the beginning of Engincering Geology of the Civil Engineering
Projects in the country.

SISO W g
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8. Initiation of the studies on earthquakes in the seventies of the last century.

9. Establishment of Mining Section in 1894 which, after separation in 1902,
became the Department of Mines, now known as the Directorate Generall
of Mines and Safety.

10. Creation of an Utilisation Branch in 1942 for development, processing and
utilisation of mineral as a measure of war efforts. Strategic Branch was also
organised under the Defence Department to tender advice on military geology.

11. Creation of Mineral Development, Engineering Geology and Groundwater
Divisions in 1944,

12. Setting up of Indian Bureau of Mines in 1949 with the officers of the (ieologica
Survey as a sequence to the Utilisation Branch of the Survey to deal with
certain aspects of mining, mineral conservation, mineral beneficiation, ete.

13. Creation of Oil & Natural Gas Commission in 1956 with the nucleus of the
officers drawn from the Geological Survey.

14. Creation of 5 IEconomic Geology Divisions in 1958.

15. Creation of Base Metal Division in 1959 to intensify Base metal investigations.

16. Decentralisation of the Department in 1961, forming Circles at State levels
and Regional set ups.

17. Organisation of the XXII International Geological Congress in Delhi in 1964,

18. Merging of the Exploratory Wing of the Indian Bureau of Mines in 1966 and
consecuent reorganisation of the Department.

The present functions and responsibilities of the Survey are:
1. Surveys:
a) Geological mapping in progressively increasing details leading to basic geological
maps of the country,
b) Geophysical surveys leading to geophysical andmaly maps of the country, and
¢) Geohydrological surveys in systematically controlled messures leading to basic
groundwater maps of the country.

2. Studies:

T

«) Nystematic petrological and mineralogical studies,

h) Systematic palacontological and stratigraphic studies,

¢) Systematic geochemical studies, and

d ) Systematic geohydrological studies, and

¢) Systematic geotechnical studies of Civil Engineering problems.
3. Assessment :

«) Prospecting, exploration and assessment of mineral resources including ground-

water, and

h) Terrain assessment for communication, military and engineering purposes.
4. Planning:

«) National Planning of mineral resources exploration and exploitation,

b) Control of reserves and determination of the exploitable grades,

¢) Outlook and prognostics in respect of mineral resources, and

d) Preparation of groundwater budgets.

o

Scientific Research:
@) Fundamental research in geology, geochemistry and allied fields,
b) Co-operation in International Scientific Projects,
¢) Adaptation and development of techniques and methods leading to advances
in research and exploration, and
) Dissemination of the results of studies and research.

Within the ambit of National policies the Survey, over the last decade,
has been gradually implementing programmes of activities in both applied
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and fundamental fields. During this period the Survey has been an important
participant in three Five Year Plans for agricultural and industrial develop-
ment. There is no scope for recounting the history of the Survey’s activities
during the last two decades, but a scrutiny will reveal that both applied and
fundamental branches of the earth sciences have received adequate attention;
and research on methodology and techniques is being dynamically pursued,
in order to meet the demands of the industry. Since 1967 there has been signi-
ficant reorientation of its activities. Rotnonal aspects of all branches of surveys
and explorations constitute the l)l‘ln(‘lpdl objective of the investigations. The
field units have been reorganised. Combined geological-geophysical-g “geochemical
investigations are being orgdm/,od by integrating the planned activities. Funda-
mental research in petrology, Stl‘ltl"l‘lpll\, geochemistry and geophysics are
engaging more scientists, and investments in these domains are continuously
on the rise. Within the limitations set by financial austerity, the utmost
efforts are being made to implement the scientific policy of the Government.

In this transitional period since the independence the Survey’s growth
and orientation of activities have also permitted enlargement of scope, intro-
duction of newer techniques and solution of complex 1'(*0101.:1] problems. Some
details in this respect perhaps would be relevant.

Preparation of the Basic and Modern Geological Maps

Systematic geological mapping is indeed the basic function of the Survey.
It constitutes the starting point of all other oper ations m(ludmu exploration.
To start with, the Survey l)ogan mapping on 17’ =4 miles (1:253 440) and when
the gre ater part of the country was covered on this scale, d(‘ ailed nmppm"'
on 1”7 =1 mile (1:63,360) was taken up eariy this century. For the coal-beaiing
areas further detailed surveys on 4”=1 mile (1:15 840) were carried out.
The first official geological map of the country was published in 1877 on a
scale of 17 =64 miles (1:4,055,040). Subsequently revised editions came out
in 1893, 1903, 1911 and 1931, fall on a scale of 1”’=32 miles (1:2,027,520).
These maps portrayed the work carried out by the geologists of the Survey
not only in India but in Burma and parts of Afghanistan and Tibet also.

Another edition of geological map of India, incorporating the results
obtained by the end of 1‘)()() was published in 1963 on a scale of 1:2,000,000,
and was presented during the XXII Session of the Jllt(‘llldtl()ndl Geological
Congress. Till 1950, 0.95 million sq. kms. of the country’s total surface area
of 3.3 million sq.kms. was covered on a scale of 17 =1 mile (1:63,360). By 1966
another 0.4 million sq.kms. were added. By 1971 the total coverage would
be 2.0 million sq.kms. By about 1980 the entire country would be covered on
a scale of 1:50,000. Since 1950 the exploration activities are demanding map-
ping on larger scales, and mapping on aerial photographs was introduzed, on
a scale of 1:30,000. In the ten years preceeding 1966 46,000 sq.kms. were cov-
ered on this scale.

Important mineral prospects and deposits need further detailed mapping
upto scales of 1:100. Most of the mineral prospects of the country have been
mapped on such seales by employing plane table-telescopic alidade method.

The technique of photogeological mapping is being increasingly used for
apid coverage of the less known areas. Long stretches of the Himalaya,
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western coast and the Assam plateau have already been under such recon-
naissance and field checking for confirmation.

In the last two decades the Survey has been intimately associated with
engineering and water-supply projects, on both local and regional scales. The
development of water and power resources during the three plan periods with
an estimated cost of Rs. 4,500 crores or § (US) 6,000 million made a heavy
demand on surveys’s resources. For constructional purposes geotechnical
mapping has been done on large scales portrying geomorphic features, evolu-
tion of land forms and whenever possible neotectonic features. Propolsals are
being considered for systematic relief analysis as the initial measure for ter-
rain evolution.

Between 1953 and 1959 India completed the largest groundwater explo-
ration project of the world covering 1.4 niillion sq. kms. This endeavour in
regional prospecting is being followed up by geohydrological mapping, incor-
porating detailed groundwater inventory data. A comprehensive geohydro-
logical map has just been completed outlining the basins, and detailing the
vield and chemical characteristics on a scale of 1:2,000,000. This map was
presented before the XXTIT International Geological Congress, 1968.

During the last five vears the off-shore areas have been brought within
the mapping programme. Based on bottom sampling and corring the sediment
and chemical characteristics of the same are being depicted on the maps.
The Arabian Sea and Bengal Bay coasts have already been surveved. The
entire off-shore belt is progr rammed to be surveved in this manner.

Regional synthesis of tectonics and metallogeny was undertaken in the
late fifties. The first tectonic and metallogenic maps of India (1963) were
printed and presented at the XXII International Geological Congress, 1964.
Since then there has Leen further evolution of thoughth and elaboration of
details. Besides identification of six pre-Cambrian tectonic cycles the revised
Tectonic Map of India (1968) interpreted the Himalaya as a reactivated plat-
form, and depicted the traces of fundamental faults in an attempt to analyse
their role in tectonic evolution. In the revised Metallogenic Map of India (1968)
27 elements and substances were taken into considerations, and the deposits
were classified in order of importance, besides being categorized into genetic
groups. The fundamental dislocations and the p]m(-lpdl deposits displayed
close relation. Both these maps were displayed at the XXIII International
Geological Congress, 1968 and were acclaimed as having registered consider-
able advances in the methods of interpretation in the advances in the methods
of interpretation in the compilation of these maps. These were attempts at
synthesis to understand fundamental causes, and the appreciation of the same
indicates validity and partial success.

Complex Regional Geological Research

Introduction of sophisticated geophysical and geochemical techniques to
aid geological interpretations has opened up an important avenue of inter-
dl.S('ll)llndl‘_\' study of the earth, and a more complete understanding of its
processes. Regional gravity, magnetic and geochemical anomalies have greatly
aided regional tectonic and metallogenic synthesis. The compilation of the
recent tectonic and metallogenic maps have largely taken into account the
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information furnished by local and regional geophysical and geochemical
studies.

Systematic geochemical surveys have not yet been undertaken by the
Survey although the fundamental character of such studies are indeed app-
reciated, and plans are at hand for the initiation of such studies. Regional
geophysical surveys have also not yet been undertaken systematically by the
Survey excepting for the vast Deccan T ap country in Western India. On the
other hand geochemical and geophysical exploration is an integral part of
mineral e .\plm ation by the Survey. As most of the surface evidences of mine-
ralisation have been investigated in detail, the search has now been directed
towards concealed extensions and “new’ areas of suitable geological environ-
ments. Here the geological exploration is being conducted entirely on the
basis of geochemical and geophysical anomalies. In fact geophysical anomalies
have been useful in outlining regional characteristics of mineralisation.

Basin-wise frlmmd\mtm (‘xplm ation constitutes an important part of the
Survey’s current programme of work. Groundwater inventory data provide
the guideline, but sub-surface configurations and water quality problems are
hmng investigated by adopting the conventional geophysical methods. Explo-

atory (ll'llllmr and borehole geophysical studies are widely applied as in the
ase of (‘.\pl()mtl(m of other minerals.

India’s problems of power have been largely solved by harnessing water
and thermal energy. Large river valley projects are fast changing the face
of the country. Several river systems in the country are being harnessed in
this manner. The foundation, tunnel alignments, reservoir basins and power-
house sites have been investigated "(‘()]()("I(‘ ly and geophysically, and sites
located at the most vintage positions.

This in brief gives an idea of the complex geological studies which the
Survey has carried out in the country.

Since 1967 the Survey has undertaken comprehensive stratigraphic studies
to solve the the problems both in respect of pre-Cambrian and post-Cambrian
sequences. The results are promising.

A recent review of the status of knowledge on stratigraphy, to be publi-
shed shortly, indicate how the entire concept of pre-Cambrian stratigraphy
of India has undergone radical changes. The whole pre-Cambrian sequence
has been divided into two broad groups: Riphean and pre-Riphean. Amongst
the pre-Riphean sequences the oldest group comprise the Khondalites-Char-
nockites. Iron-bearing peli-psammitic ‘1‘,.50111111(1;:% of eastern and southern
India constitute the next stratigraphic unit followed by varied sequences till
the Riphean. Riphean metamorphics are characterised by calcareous peli-psam-
mitic assemblages with manganese. There are widespread Riphean platform
sequences too. Systematic biostratigraphic analyses of the post-Cambrian
sequences are in progress.

Processing and Storage of Scientific Information

The Survey is now 118 years cld. Over these years information has accu-
mulated to stupendous properticns. While some ()f these have been published
a host of others lie in the files. Ready accessibility to such information is an
acute problem harrassing the scientists. Previously an information wing of

12 MAFI Evkonyv LIV. kotet 1. flizet
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the Survey was compiling the data on minerals. The Records wing could supply
the dossiers pertainiag to the subject. But all these entailed hours of labour
to the scientist to screen out the material they wanted. Moreover, with the
increasing diversity of geological literature it becames difficult for the scientist
to scan the world activities in his branch of study. And there are about 1200
scientists in the Survey. To cater to their needs an immense organisation
would be necessary unless the whole information is organised, codified and
stored in such a manner so as to be mechanically retrievable on command.

Te meet these ends, since 1960 there has been a concerted drive towards
compilation and codification of all geological, geophysical and geochemical
data. Before automatisation of the whole process, indices are being prepared
to list and codify the information. The ultimate aim is of course computerisat-
ion of the same. The Survey expects to have its own computer soon.

Periodical bulletins dealing with annotated bibliographical index accord-
ing to sub-disciplines were in vogue in the Library for the last twenty years;
but this sould hardly keep pace with the publication activity. The resources
in such efforts have been augmented recently, and a full fledged documen-
tation unit is working full time to make up the arrcars. With the help of a
computer these efforts would be further systematised.

Conclusions

These discussions naturally lead one to the visions for the future. No doubt
at the present rate exploration methods and techniques would reach new
heights of sophistication, and exploitation methods would introduce more
precise and economical methods. Methods like concentration of sulphur by
bacterial agencies and dispersed ores by nuclear microblasts are already on
the threshold of application. In the field of power the conventional sources
are being fast replaced by nuclear energy. This mode of utilisation of nuclear
power would soon demand corresponding developments in waste disposal
practives keeping in view the inherent danger of contamination. With higher
and higher speed of travel, the light metal industry would flourish most, and
the mineral exploration activities would have to most this demand for lighter
metals.

However, all these are about to come in the foreseable future. The ques-
tion remains in what lies next. It is difficult to identify modern geology as
a single science. The sub-disciplines in their present state of development can
each claim to be an integral science in itself. Moreover, the constant entente
with sister sciences like geophysics and geochemistry is slowly obliterating
the boundaries between geology and the physico-mathematical sciences.Geo-
logists are training themselves increasingly in physico-mathematical sciences
to meet the demands of their respective scientific pursuits. As the academic
curriculum is hardly so oriented, most research workers in geology are spend-
ing a period of self-teaching in these allied sciences so as to equip themselves
properly. At this rate very soon the National Surveys and similar organisa-
tions would assume a much more multi-disciplinal character, and in every
endeavour scientists from four of five disciplines would be equally involved.

Lastly, some comments are also necessary in respect of the scientists
themselves. For future geologists, it would indeed be a matter of increasing
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specialisation and an interdisciplinary orientation. Modern academic curri-
culum could perhaps dispense with much of the descriptive and imprecise
aspects of geology and historical accounts. An unpm tant part of the instruct-
jons should be devoted to the fundamental physico-mathematical and bio-
sciences. This alone could equip the earth-scientists for the requirements of
the future.

This congregation of the National Surveys and similar institutions of the
world, is perhaps very timely. One more Surv ey is celebrating the Centennial.
Age is veneration, it is a sign of wisdom. In this modern world age is no restrict-
ion for vigour and vitality. Let the World surveys grow unision and enrich
the earth sciences to the benefit of humanity.
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DDR

s sel mir zuniichst gestattet, unseren ungarvischen Kollegen fiir ihre
Absicht, mit dem hundertjihrigen Jubilium der Ungarischen Geologischen
Anstalt einen ,, Tag der Geologischen Institute der Welt"” zu verbinden, recht
herzlich zu danken.

Kin solches Vorhaben verdient insofern hohe Anerkennung, als es ange-
sichts der in den letzten 20— 30 Jahren vor sich gegangenen teils revolutionie-
renden Entwicklung der Geowissenschaften an der Zeit erscheint, die Rolle
und Aufgaben der geowissenschaftlichen Forschungsinstitutionen einer Be-
trachtung zu unterzichen. Wenn dabei den Fragen der Wissenschaftsorganisa-
tion eine besondere Aufmerksamkeit zuerkannt wird, so ist dies eine Folge
der immer dringlicher aus der gegenwiirtigen wissenschaftlich-technischen
Revolution gewachsenen Forderung nach einer bewussteren Lenkung der Wis-
senschaft als der entscheidenden Produktivkraft des gesellschaftlichen Fort-
schritts.

Die Geowissenschaften haben im Verlauf ihrer bisherigen Entwicklung
stiitndig an Kinfluss auf die materielle Produktionssphiire der menschlichen
Gesellschaft gewonnen. Sie sind vor allem dazu berufen, alle die Grundlagen
und Voraussetzungen zu schaffen, die auf die Befriedigung der wachsenden
Bediirfnisse an natiirlichen mineralischen Rohstoffen und der Nutzung anderer
Erdeigenschaften fiir die verschiedensten wirtschaftlichen Belange gerichtet
sind. Dem 6konomischen Moment in den Geowissenschaften ordnen sich heute
der iiberwiegende Teil der Forschungsvorhaben unter; die rein erkenntnis-
miissige Seite, der Drang des Forschers, Neues zu entdecken, werden immer
stiirker von Uberlegungen ihrer Niitzlichkeit fiir die materiellen Interessen
der Gesellschaft stimuliert. Im zunehmenden Masse betrifft das auch solche
Forschungsarbeiten, deren wirtschaftliche Akzentuierung ausgesprochenen
prognostischen Charakter triigt und bei denen die Schaffung von Grunderkennt-
nissen in den ersten Phasen ihrer Verwirklichung noch iiberwiegt. In der
Erforschung der mineralischen Rohstoffressourcen unseres Erdkorpers und
seiner anderen Nutzungsmoglichkeiten wurden in den vergangenen Jahr-
zehnten beachtliche Ergebnisse erzielt. Durch neu entwickelte Theorien,
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Methoden und Instrumentarien sind wir in die Lage versetzt, nicht nur die
allgemeinen Gesetzmiissigkeiten und Erscheinungen der erdgeschichtlichen
Entwicklung in den einzelnen Zeitabschnitten mit hohem wissenschaftlichen
Niveau zu erforschen und die fast schon uniibersehbare Vielfalt von Fakten
und Erkenntnissen in weltumspannenden Synthesen zu vereinen, sondern auch
kleinere Territorien oder geologische Einheiten in bezug auf ihre geologischen
und wirtschaftlichen Verhiiltnisse sehr detailliert zu erfassen. Waren bisher
die oberen, dem Bergbau und den Bohraufschliissen zugiinglichen Teile der
festlindischen Erdkruste dominierender Gegenstand der geowissenschaftlichen
Forschung, so sind seit einiger Zeit die tieferen }\lllht(‘n])(‘l(‘l(}h(‘ stirker in
das Blickfeld geriickt.

Die Aufhellung zum Beispiel der Probleme der Mantel/Krustenbeziehungen
bedeutet nicht schlechthin nur einen Beitrag zur Vervollstiindigung der Theorie
des Aufbaues der Erdkruste ; es werden damit vielmehr unmittelbare praktische
Fragestellungen verbunden, die im Komplex der magmatektonischen Tiefen-
prozesse vor allem die Herkunft und Verteilungsgesetzmiissigkeiten endogener
Erzbildungen betreffen. Obwohl gegenwiirtic noch die Vorstellungen dazu
cinen hohen Abstraktionsgrad auiumwn und der hypothetische Charakter
iiberwiegt, so diirfte es uns vielleicht schon in nicht all zu ferner Zukunft
mn(rh('h sein, mittels entsprechender Methoden und Verfahren die tatsichliche
stoffliche und strukturelle Natur dieser tieferen Bereichefestzustellen. Das
Wirkungsfeld des Geologen wird dadurch eine betriichtliche Ausweitung in
die Teufe erfahren und mit Gewissheit werden die Krustenbereiche bis etwa
zur Mohodiskontinuitiit einen integrierenden Bestandteil kiinftiger geologischer
Betrachtungen bilden.

Auf der Erdoberfliche selbst beanspruchen schon seit geraumer Zeit die
Meere und Ozeane ein steigendes wirtschaftliches Interesse. Uber die heute
bereits als Lieferanten fiir verschiedene Rohstoffe dienenden Schelfgebiete
hinaus, richtet sich der Blick auf die tieferen Meeresregionen. Die Bemiihungen
um die technologische Erschliessung des gewaltigen marinen Rohstoffpoten-
tials in diesen Regionen werden schon in absehbarer Zeit zu praktischen Losun-
gen fithren. In Verbindung mit diesen Problemen entwickelt sich die Meeres-
geologie zusehend zu einer gewichtigen und zukunftstriichtigen geowissen-
schaftlichen Disziplen.

Neben der Nutzung der marinen Ressourcen wird sich vorrangig in
Abhiingigkeit vom Energiefaktor und der Verfahrenstechnik die (xe\nnnung
mineralischer Rohstoffe auch auf oberflichennahe Gesteinskorper ausdehnen,
deren Gehalte an nutzbaren Komponenten heute noch ausserhalb wirtschaft-
licher Bedeutung liegen. In den gleichen Rahmen fallen die Versuche zur
industriellen Rohstoffeewinnung aus grosseren Teufen, z. B. durch chemische
und thermische Aus]duwung, Vergasung u.a. Technologien.

Als ein weiteres Merkmal der grossen Entw 1Ck]untr51urro erweist sich die
Inanspruchnahme bisher noch mcht genutzter ermﬂm)sclmften, wic die
Wiirmeenergie des Erdmantels, die Druckenergie natiirlicher Gase und die
Tiefenwiisser als Rohstoff und Energiequelle. Unverkennbar ist schliesslich
auch der vorerst noch vom wissenschaftlichen Erkenntnisdrang bestimmte
Trend des Vordringens in den planetaren Raum. Die Menschheit hat sich erst
kiirzlich die ersten ausserirdischen Himmelskorper niher erschlossen und die
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rasch fortschreitende Weltraumforschung wird sicher sehr tiefgreifend das
heutige wissenschaftliche Weltbild beeinflussen; ebenso werden, wenn auch
erst in fernerer Zukunft, wirtschaftliche Auswirkungen nicht ausbleiben.

Die im vorstehenden angedeuteten und sicherlich bei weitem nicht voll-
stiindig erfassten und in ihrer Bedeutung gewichteten prognostischen Entwick-
]un"st(‘ndon/r\n der geowissenschaftlichen Forschung und Praxis wirken sich
&(‘Il)st\(‘1'%t(mdll(-h (Luf das gesamte System der Geowissenschaften aus. Wenn
bis vor wenigen Jahrzehnten noch die St -atigraphie, l’al(mntolngl(\ Tektonik,
Mineralogie und andere traditionelle ])lvlp]mnn den Begriff ,,Geologie'* oder
,,(!(\()\\'Jssr‘nu.lmft verkorperten, so hat sich im Verlaufe der Zeit die Entwick-
lung in zweierlei Grundrichtungen vollzogen:

Einmal ist eine zunehmende Spezialisierung und Differenzierung festzu-
stellen, und zwar in Form der

— Herausbildung neuer, durch eigene Forschungsobjekte und -methoden charak-
terisierte Teildisziplinen

sowie der

— Erweiterung oder Einengung der Bedeutung bestehender Disziplinen.

Dieser Prozess ist ganz natiirlich; er wird sich mit dem tieferen Eindringen
des forschenden Geistes in die Ge .5('t41|1(1.551g1\(\1t011 des erdgeschichtlichen
Geschehens, dem damit verbundenen Erkenntniszuwachs und nicht zuletzt
durch neue wirtschaftliche Bediirfnisse mit Sicherheit weiter fortsetzen. s
werden Wissenschaftsdisziplinen entstehen und kiinftig vorherrschen, die heute
nur im Keim sichtbar oder uns sogar nur als pr ()Un()btls('h(‘ Wahrscheinlich-
keit erscheinen.

In enger Wechselwirkung mit der Differenzierung der Geowissenschaften
in mehr ()dor weniger .solbstandwo Disziplinen ver iuft der Prozess ihrer Integ-
ration. Er hat seine Ursache in der Komplexitit und Mannigfaltigkeit der
Untersuchungsobjekte und manifestiert sich darin, dass Einzeldisziplinen oder
Elemente derselben zu neuen komplexeren Wissenschafts- und Forschungs-
disziplinen integriert werden.

Diese Entwicklung bahnte sich etwa in den 20-iger Jahren mit der Geo-
tektonik an und fand ihre Fort tsetzung in der Formierung solcher Integrations-
disziplinen wie die .\hn«‘r()g(\nu\/.\Iota]logvn1(\, For matlon.slohl(‘, J’(‘tl'()lomo
okonomische Geologie, u.a. So wie sich der Trend der Differenzierung in den
kommenden Jahren weiter verstiirken wird, ist eine gleiche Entwicklung fiir
die Integration anzunehmen. Ein Ende dieser Prozesse ist nicht abzusehen
und vom Prinzip her auch nicht zu erwarten. Ohne in Spekulationen zu ver-
fallen, erscheint die Annahme berechtigt, dass sich in absehbarer Zeit ein
gegeniiber der ersten Hiilfte des 20. Jahrhunderts nach Inhalt, Methoden und
Zielsetzung deutlich unterschiedenes System der Geowissenschaften heraus-
gebildet haben wird. Dabei diirfte ein vor allem bereits gegenwiirtig deutlich
wirksamer Faktor von grossem Einfluss sein. Das betrifft die immer enger
werdenden V 01“0(‘htunrren mit anderen Wissenschaftsdisziplinen, gleichviel ob
es sich um den phllosnphlschon oder naturwissenschaftlichen Bereich handelt.
Von erstrangiger Bedeutung sind hierbei die Grundwissenschaften Mathe-
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matik, Physik und Chemie, deren Forschungsmethoden und -Ergebnisse die
moderne geowissenschaftliche Arbeit immer stirker durchdringen werden.

Die breitere Anwendung physikalischer, chemischer und mathematischer
Methoden, Parameter und Modelle ist Ausdruck dafiir, dass die Geowissen-
schaften zu einer umfassenden quantifizierenden Untersuchung und Inter-
pretation ihres Forschungsgegenstandes vordringen. Damit sind nicht nur
einschneidende \m'.md(\lun(r( n der gesamten Untersuchungsmethodik geo-
wissenschaftlicher Arbeiten \ml)undnn sondern auch die Aussagen iiber geo-
logische Erscheinungen und Zusammenhiinge werden neue 1‘()1111011 annehmen;
die geologische Kartendarstellung wird z. B. neben dem beschreibenden Teil
in hohem Grad von Computern ermittelte exakte Messdaten enthalten.

Nach diesen kurzen Betrachtungen einiger Aspekte der kiinftigf\n Entwick-
lung der Geowissenschaften, die darzulegen mir am ,, Tag der Geologischen
Jnstltutv der Welt" zweckmiissig erschienen, méchte ich mich nun einigen
Fragen der Aufgaben und Ste llun" des Zentralen Geologischen Institutes d(-r
bt«latssvkrot wiats fiir Geologie (Iv Deutschen Demokratischen Republik zu-
wenden.

Das Zentrale Geologische Institut (7(:'/) Berlin, ist in Anbetracht seiner
erst im Jahre 1961 erfolgten Griindung eine w'wl(\lchmwlsv junge Forschungs-
institution. Ks untersteht neben einer VVB hrdol Erdgas und zwei Erkund-
ungsbetricben (fiir Hydrogeologie und feste mln(‘rlhs('hn Rohstoffe) unmittel-
bar dem Staatssekretariat fiir Geologie und bildet dessen wissenschaftlichen
Zentrum. In dieser Eigenschaft nimmt das ZG 1 eine zentrale Position im Rahme
der gesamten geowissenschaftlichen Forschung in der DDR ein, d.h. iiber den
Bereich des Staatssekretariats fiir Geologie hinaus, iibt es als Leitinstitution
fiir die geologische Grundlagenforschung der DDR auch einen bestimmenden
Einfluss auf die im Hochschul- und Akademiebereich laufenden Forschungs-
arbeiten aus.

Mit seinem iiber 500 Mitarbeiter betragenden Personalbestand, der durch
etwa 150 vertraglich gebundene Wissense haftler aus anderen Institutionen
erginzt wird, st(\llt das ZGI zugleich die grosste geologische Forschungsein-
richtung der DDR dar. Thm 1()l(rt das der VVB crdol/Erdgas unterstehende
Forschungsinstitut fiir die ull\un(lmw und Forderung von Frdsl und Erdgas
in Gommern. Die innere ()nmmsatums\trul\tm des ZG1 wird durch vier gros-
sere Aufgabenbereiche bestimmt, und zwar den Direktionsbereichen Geologie.
Laboratorien/Kartographie, Information/Datenverarbeitung und Okonomie,
die ihrerseits wiederum in Abte ilungen untergliedert sind; des weiteren exis-
tiert eine fiir die Belange der Wissenschaftsorganisation und Prognose zu-
stiindige Abteilung.

Die vom Zentralen Geologischen Institut zu lisenden Aufgaben weisenaus-
gehend von seiner Rolle als wissenschaftliches Zentrum des zentralen staat-
lichen Organs fiir Geologie — ein verhiiltnismiissie breites Spektrum auf. Sie
betreffen sowohl fast alle Bereiche der geowissenschaftlichen Forschungstiitig-
keit einschliesslich der damit verbundenen zentralen Planungs- und Leitungs-
aufgaben sowie die Ausarbeitung von Wissenschafts- und Forschungsprognosen
als auch die Wahrnehmung wichtiger gesamtstaatlicher Aufgaben hinsicht-
lich der Herausgabe geologischer Klntnn und Publikationen, des zentralen
Dokumentations- un(] Jnfmmatu)ns\w.sons und der Einfiithrung modernen
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Methoden und Verfahren (wie z.B. der elektronischen Datenverarbeitung) in
die geologische Forschung und Erkundung.

An dieser Stelle sind einige Bemerkungen zur grundsiitzlichen Situation
der geowissenschaftlichen Forschung in der DDR vorauszuschicken. Im Rah-
men der Durchsetzung des 6konomischen Systems des Socialismus wurde auf
der Grundlage von Beschliissen der Partei- und Staatsfithrung auch eine neue
Etappe der gesamten Wissenschaftspolitik in der DDR eingeleitet. Das Haupt-
anliegen bestand darin, die Wissenschaft zielstrebiger als unmittelbare Pro-
duktivkraft zu nutzen und die Forschungskapazitiiten aller Bereiche auf
strukturbestimmende Prozesse und Erzeugnisse der Volkswirtschaft zu kon-
zentrieren. In diesem Prozess vollzogen sich auch bei den Geowissenschaften
bedeutsame Verinderungen. So wurde die Anzahl der Lehr- und Forschungs-
stiitten im Hochschulsektor auf drei (Freiberg, Leipzig und Greifswald) redu-
ziert: im Akademiebereich die geowissenschaftlichen Institute in einem Zentral-
institut vereinigt und eine Konzentration des gesamten Forschungspotentials
auf nur wenige, aus volkswirtschaftlicher Sicht vordringlich zu lésende Pro-
bleme vorgenommen.

In dem neuformierten Gesamtsystem der Geologic in der DDR obliegt
nun dem Zentralen Geologischen Institut als prinzipielle Aufgabenstellung
die Sicherung des wissenschaftlichen Vorlaugs fiir die Prognose, Suche und

Erkundung von festen, fliissigen und gasférmigen Rohstoffen sowie die Nut-
zung von krdeigenschaften auf dem Territorium der DDR und die ]n(tktm ‘he
Anm\n(]un;_r neuer Erkenntnisse auf dem Gebiet der geologischen Wissen-
schaften. Nach Inhalt und Zielsetzung handelt es sich um wissenschaftliche
Arbeiten, die gemiiss OECD-Richtlinien iiberwiegend den Kategorien der
reinen und gezielten Grundlagenforschung zuzuordnen wiiren.

Im Rahmen dieses Komplexes wurden in den vergangenen Jahren umfang-
reiche Forschungsarbeiten zur Klirung der Perspektivitiit an volkswirtschaft-
lich bedeutsamen Rohstoffen (llll(l]"(‘fu]llt und in diesem Zusammenhang
grundlegende Probleme der ;_roolo;_rl.s(lmn ntwicklung und des geologisce ‘hen
Baues des Territoriums der DDR bearbeitet. Das Schwergewicht lag dabei
auf der Erforschung der Voraussetzungen und Grundlagen fiir die Einschiitzung
der Erdol- und E r(ltm.siuhmmr unseres Landes bei besonderer Beriicksichtigung
der tieferen Bereiche der Norddeutsch—Polnischen Senke. Mit grossziigiger
Unterstiitzung sowjetischer Geologen sind im Zuge dieser Arbeiten verschie-
dene moderne geologische und geophysikalische Kartenwerke in den Malstiitben
1:200 000 und 1:500 000 geschaffen worden. Ausser lithologisch-paliiogeogra-
phischen, paliotektonischen, paliostrukturellen, Michtigkeits-, Struktur- und
abgedeckten Karten fiir die einzelnen geologischen Systeme sowie regionalen
Korrelationsprofilen, geophysikalischen, geologisch-geophysikalischen Schnit-
ten, Horizontalschnittkarten fiir bestimmte Teufenbereiche verdienen die neu-
artigen tektonischen Karten vor allem von ihrer methodischen Gestaltung
her, besonderes Interesse.

Mit der Anferticung solcher Art von Kartendarstellungen wurde in der
DDR die fast 100 Jahre withrende Periode der ,.klassisce hml Oberflachenkar-
tierung"* vererst beendet. Bekanntlich verfiigt die DDR in Gestalt der ,,Geo-
logischen Spezialkarte im Malstab 1:25 000 iiber eines der iltesten geolo-
gischen Kartenwerke der Welt. Die ersten Karten erschienen bereits um 1870
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und heute liegen von den rd. 980 auf die DDR entfallenden Blitter etwa
80% kartiert vor. Nach dem 2. Weltkrieg erfolgte auch eine geologische Auf-
nahme bzw. Zusammenstellung im Malistab 1:100 000 in grosseren Teilen
der DDR, so fiir die nordlichen und siidlichen Gebiete. Weiterhin wurde,
wie in den anderen sozialistischen Lindern, mit der Anfertigung eines geolo-
gischen Kartenwerkes im Malistab 1:200 000 begonnen. Insgesamt gesehen
nimmt jedoch die Herstellung von Obe 1'ﬂ(1('h(\nka1tvn in den o. a. Malstiben
in der DDR keine dominierende Stellung mehr ein.

Eine weitere Haupaufgabe bildete die Ausarbeitung von Lagerstitten-
prognosen fir feste mineralische Rohstoffe vorzugsweise in den MaBstiben
1:100 000 und 1:200 000. Im Ergebnis dieser Arbeiten konnte z. B. die Per-
spektive an solchen fiir die Vi olkswirtschaft der DDR wichtigen traditionellen
Rohstoffen wie Braunkohle, Kalisalze, Kupferschiefer, Eisenerz, Zinn, Schwer-
und Flufispat wissenschaftlich begriindet geklirt werden. Gegenwiirtig werden
systematische Forschungen fiir eine eingehende metallogenetische Analyse
des gesamten Staatsgebietes betrieben mit Ziel der prinzipiellen Klirung des
Rohstoffpotentials. Hierbei finden perspektivisch bedeutende Rohstoffe (so
u.a. Spuren- und Seltene Elemente) besondere Beachtung. In Verbindung mit
diesen Arbeiten wird ein komplexes metallogenetisches Kartenwerk der DDR
entstehen.

Ebenfalls wurden in den letzten Jahren Lagerstiittenprognosen fiir Grund-
wasser bevorzugt in den Ballungsgebieten d(‘r Trink- und J)I‘dU(‘h\\ asserver-
sorgung als (-rundla(rc der Such- und Erkundungsarbeiten angefertigt. Weiter-
hin ist ein fast v ()Hst(mdwos hydrogeologisches Ubersichtsk artenwerk der DDR
im MaBstab 1:200 000 erarbeitet und mit einer cgrossmalflstiiblichen (1:50 000)
Spezialaufnahme begonnen worden. Seit kurzer Zeit sind wir dazu iiberge-
gangen, der ]n(ll‘()”(’()l()(’l.s(‘h(‘ll Grundlagenforschung zur Schaffung unsamt-
staatlicher U ntm'la(mn fiir die Nutzung Flacher und tiefer Grundwasserhori-
zonte mehr Aufmerksamkeit zu widmen. Dabei spielen die Erforschung des
hydrochemischen und hydrodynamischen Regimes in den einzelnen Stock-
werken und die paliohydrogeologischen Verhiltnisse in den verschiedenen
Zeitepochen auch im Hinblick auf ihre Beziehungen zu lagerstiittenbildenden
Prozessen, eine besondere Rolle.

Auf dem Gebiet der Ingenieurgeologie werden vielseitige Forschungen zur
Ermittlung von gesteinsphysikalischen Parametern und zur Klassifikation
der 1nrromom‘rr(‘()lotrlsehon Eigenschaften der Fels- und Lockergesteine betrie-
ben. Unter dem (xcm('ht.spunl\t der Schaffung einer for die Liinder des Rates
fiir gegenseitige Wirtschaftshilfe verbindlichen Methodik der ingenieurgeo-
logischen Kartierung wurden unter Federfithrung der DDR  verschiedene
Varianten sog. Musterkarten in den MaBstitben 1:10 000 bis 1:100 000 zusam-
mengestellt. Diese Arbeiten fanden ihren Abschluss in Form einer auch iiber
die sozialistischen Linder hinaus bekanntgewordenen ,,Instruktion fiir die
Anfertigung einheitlicher ingenieurgeologischer Grundkarten®

Die bodengeologischen Forschungsarbeiten heinhalten Probleme der Bezie-
hungen zwischen Ausgangsgestein und bodenbildenden Prozessen besonders
in den quartiiren Deckschichten. Untersuchungsobjekte sind auch die fiir die
DDR mit dem Braunkohlenbergbau zusammenhingenden wichtigen Fragen
der Rekultivierung der Abraumhalden und stillgelegten Tagebaue. In gewis-
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sen Umfang werden bodengeologische Kartierungsarbeiten in den Mafstiben
1:5 000 bis 1:200 000 (lumh(miuhr

An die im Vorstehenden kurz umrissenen geologischen Forschungsgebiete
ist der Hauptteil des personellen und technischen Potentials des ZGI gebunden.
Daneben werden jedoch in geringem Masse auch Aufgabenzuniichst in Form
von Studien und Konzeptionen — bearbeitet, die sich aus prognostischen
Uberlegungen ableiten. Sie heziechen sich auf Probleme der miglichen Inan-
spr uclmdhmo von bisher in der DDR noch nicht genutzter Erdeigenschaften.
Hierzu zihlen z. B. die Erforschung der mineralischen Ressourcen im Schelf-
gebiet und die Untersuchung der (ron(\x(\]l(\n Moglichkeiten der spiteren Ver-
sorgung der Volksw 11‘t5(-h<11t mit Rohstoffen aus dem marinen Bereich; die
Lntorbuchung der Tiefen- und Thermalwiisser als mogliche Energie- und Roh-
stofflieferanten und schliesslich wird auch dem geologischen Wirmeregime
des Territoriums der DDR Augenmert geschenkt.

Zur Losung seiner Aufgaben verfiigt das Institut iiber mehrere moderne
chemische, physikalisch-chemische und physikalische Laboratorien. Die Kapa-
zitiit derselben ist vorwiegend fiir Routineanalysen eingesetzt. Etwa 30—40%
entfillt jedoch auf methodische Arbeiten, besonders auf den Gebieten der
chemischen Gesteinsanalyse, der optischen und Rontgenfluoreszenz-Spektral-
analyse, der Elektronenmikroskopie und der Rontgendiffraktometrie. Einen
breiten Raum nimmt die Herstellung von Gesteinsstandardproben ein. Die
von ZG1 seit 1966 herausgegebenen Standards fiir Granit, Basalt, Tonschiefer
und Kalkstein werden heute in vielen Liindern als Eichsubstanzen fiir labora-
tive Untersuchungen verwendet.

din neben der eigentlichen geologischen Forschungstiitickeit zweiter
Arbeitskomplex wird durch Aufgaben \(\rtutvn die aus der Funktion des
ZG1 als wissenschaftliches Zentrum des Staatssekretariats fiir Geologie vesul-
tieren. Es sind Aufgaben von gesamtstaatlicher Bedeutung bzw. den Gesamt-
bereich der Geologie in der DDR betreffend. An erster Stelle stehen hierbei:

— die Redaktion, teilweise auch der Druck und die Herausgabe geologischer Uber-
sichts- und Spezialkarten,

— die Ausarbeitung von Prognosen der Wissenschaftsentwicklung und der geo-
wissenschaftlichen Forschung sowie von wissenschaftsorganisatorischen Grund-
siitzen und Regelungen fur die Geowissenschaften in der DDR,

— die zentrale Erfassung und Archivierung der Dokumentationen geologischer
Arbeiten, die auf dem Territorium der DDR oder von Institutionen der DDR
im Ausland durchgefithrt wurden, durch den Zentralen Geologischen IFonds,

— die Einsatzvorbereitung und Anwendung der elektronischen Datenverarbeitung
und mathematischer Methoden auf geologischem, okonomischen und techni-
schem Gebiet durch das Organisations- und Rechenzentrum,

— die Gestaltung eines einheitlichen wissenschaftlichen Informationssystems durch
die Zentrale Leitstelle fiir Information und Dokumentation,

— die Verwaltung der wissenschaftlichen Zentralbibliothek und der geologischen
Zentralssamlung,

— die Koordinierung der Ausarbeitung und Herausgabe von Standards fiir die
geowissenschaftlichen und geotechnischen Arbeiten,

— die Ausarbeitung von Grundsiitzen zur Entwicklung des dkonomischen Systems
und der sozialistischen Wirtschaftsfithrung und

— die Herausgabe von Publikationen in Auftrag des Staatssekretariats fir Geologie,
so z.B. die Zeitschrift fiir angewandten Geologie, das Jahrbuch fiir Geologie,
die Schriftenreihe des praktischen Geologen, die Abhandlungen des Zentralen
Geologischen Instituts und den Wissenschaftlich-Technischen Informationsdienst.
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“ine nicht unwesentliche Bedeutung fiir die Arbeit des Institutes kommt
der internationalen Zusammenarbeit zu. Gegenwiirtig bestehen auf den ver-
schiedensten Gebicten Verbindungen mit ca. 50 Liindern, wobei der Literatur-
austausch an vorderster Stelle steht. In der geologischen Forschung selbst
hat sich eine enge Wissenschaftliche Kooperation mit Forschungsinstitutionen
der sozialistischen Linder auf der Basis von Perspektiv- und Jahresplinen
der direkten wissenschaftlich-technischen Zusammenarbeit entwickelt. In jiing-
ster Zeit ist eine neue Qualitiit dadurch erreicht worden, als zur arbeitsteiligen
Losung von beiderseitig interessierenden Forschungsproblemen ul)m,«_rog(mgr‘n
wurde.

Mit den dargelegten Aufgabengebieten wird im wesentlichen das Profil
und die Arbeitsweise des Zentralen Geologischen Institutes in System der
Geowissenschaften in der DDR bestinunt. Die Forschungskomplexe des Insti-
tutes sind integrierender Bestandteil eines alle geowissenschaftliche Forschungs-
arbeiten der DDR einschliessenden und unter Leitung des Staatssekretiirs
fiir Geologie stehenden einheitlichen geologischen Forsc hun;_rspl(mm

Abschliessend noch einige Bemerkungen zu Fragen der Auftragserteilung
und Finanzierung der Forschungsarbeiten und der Beziehungen zum staat-
lichen Organ und anderen Forschungseinrichtungen. Gemiiss den in der DDR
im Zusammenhang mit der weiteren Gestaltung des konomischen Systems
des Sozialismus fiir den Bereich Wissenschaft und Technik erlassenen Grund-
satzregelungen, werden die Forschungsinstitute nicht mehr global aus Mitteln
des Staatshaushalts finanziert. Ks ¢ilt vielmehr die Regelung, wonach die
Finanzierung der Forschungsarbeiten nur noch aufgabenbezogen und auf-
tragsgebunden erfolgt, d.h. wenn ausserhalb der Forschungseinrichtung ein
an der ])ur(’hf'i.iln'lmg der Forschungsarbeit interessierter Partner vorhanden
ist. Das Zentrale Geologische Institut fiihrt danach seine Arbeiten als auf-
tragsgebundene Forschung oder als wissenschaftlich-technische Dienstleistung
auf der Grundlage von Vertrigen mit dem Staatssekretariat fiir Geologie und
anderen Auftraggebern durch. Dabei werden die zum Komplex der Schaffung
des wissenschaftlichen Vorlaufes fiir die Prognose, Suche und Erkundung
von Rohstoffen und fiir die Nutzung anderer Erdeigenschaften gehorigen
Forschungsarbeiten auf Grund ihrer gesamtvolkswirtschaftlichen Bedeutung
fast ausschliesslich als Auftragsforschung des Staatssekretariats behandelt und
aus dem Staatshaushalt finanziert. Gleiches trifft fiir die wissenschaftlich-
technischen Arbeiten von gesamtstaatlichem Interesse (Herausgabe von Karten
und Publikationen, zentrale Information und Dokumentation u.dgl.) zu. Dem-
gegeniiber unterliegen bereits der grosste Teil der Lagerstiitttenprognosen der
Auftraggeberschaft und damit auch der Finanzierung durch die zustindigen
Jn(lubtucm\(\]g(- (so fiir die Grundwasserprognosen ces Amtes fiir Wasser-
wirtschaft, die Steine- und Erdenprognosen des Ministeriums fiir Bauwesen
u.a.).

Aus diesen Regelungen und zur Wahrnehmung seiner Verantwortung fiir
den gesamten Komplex der Grundlagenforschung haben sich insbesondere
sehr enge vertragliche Beziehungen zwischen dem Zentralen Geologischen
Institut und den Forse hungmnstltutmnvn des Hochschul- und Akademie-
sektors ergeben. Die Einbeziehung des Forschungspotentials dieser Einrich-
tungen in die Losung von v ()lk\\\nts( :haftlich strukturbestimmenden Aufeaben
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des wissenschaftlichen Zentrums des staatlichen geologischen Organs hat zu
einer offensichtlichen Erhchung der Effektivitit und dm‘ Praxiswirksamkeit
auch der geologischen (xrundla(ronfmschung gefiihrt. In gleicher Weise bestehen
iiuberst enge Torf lechtungen mit dem J:'Ol‘bchuntrsmstltut fiir Erdol und Erdgas.

Ich mochte damit meine Ausfiithrungen l)(‘onden Vor uns steht die Aut-
gabe, das derzeitige System w1.sson.schaftsor«ramsatorh( ‘h zu vervollkommen
und bei Nutzung (l“(‘l’ nationalen Potenzen un(l des internationalen Erfahrungs-
schatzes die geowissenschaftliche Grundlagenforschung zu einer noch .starlwr
wirksamen Produktivkraft zu entwickeln.
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GEOLOGY AND PEDOLOGY
by
I.SzAaBoLCS

Hungary

Since man started to be engaged in agriculture, soil became also know
as a fundamental factor of agricultural production. In the history of different
cultures, more than once were developed highly elaborated methods of agri-
culture and soil utilization, and at numerous places of the world rich crops
were obtained. Some ancient peoples elaborated various methods and even
theories aiming at better soil utilization and production increase.

Although utilization of arable land has been always a main feature of
the history of mankind, pedology as a modern science was born only as late
as the 19" century. No wonder; this was the case with several other disciplines
as well. £.g., a good many natural resources of the Earth have been known
since prehistoric times; several minerals and metals have been extracted and
utilized ; nevertheless, pedology, as a modern science could not appear before
a certain degree of maturity of social conditions and an indispensable general
level of scientific evolution in general.

The secret of fertility, a mysterious property of soil that enables growth
and harvest of plants, thus providing the very basis of agriculture, — even
more, of all kind of life —, has been incessantly searched by thinking and work-
ing man. This resulted all over the world in innumerable procedures assuring
and/or promoting agricultural production, in close connection with the use of
fertilizers, irrigation, soil amelioration, efc.

Nev mthvlo.s.s, it was only in the 19t centruy, the age of booming scientific
and industrial revolution, that pedology, just like a couple of other sciences,
became independent. This was made possible by the vigorously developing
natural sciences, by the changed modes of production, mdl\m(r use of the
achievements of industrial revolution. This close interaction led to the birth
of several sciences, among them pedology.

Soil has been formed on the solid crust of the earth. It is in constant change,
due to the interaction of the lithosphere, atmosphere, hydrosphere and hio-
sphere. As a result, it acquires a peculiar property called fertility enabling
plant life.

Having been formed at the earth’s surface, soil, concerning its essential
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properties, is in the closest relationship with the underlying rock. This is one
of the reasons why pedology has ben classed to both the ecarth sciences and
the agricultural ones. The very fact that the products of rock weathering
furnish the initial substances of soils formation, influences very much not only
the concepts, but also the methods of pedology, approaching them very much
to those of geology. This fact is, of course, in many respect advantageous for
soil research, hecause the metheds and results of geology contribute substan-
tially to the better knowledge of soils. On the other hand, however, the history
of pedology tells us that this similarity made it rather difficult to develop
pedology as an independent science, hecause it was considered as a part, or
at most an applied branch, of geology.

Even today the opinion is fml_\ common that soils are decisively control-
led by the underlying rocks, and the properties of these determine those of
the soils. Beyond doubt, soil is in close connection with its bedrock, and the
processes forming and altering this rock heavily influence, in some cases even
determine soil formation, e.g. in the case of the well-known lithomorphous
soils. It should be emphasized, however, that this is no general phenomenon
and can not be always recognized.

The starting of soil formation from the products of weathering, changes
several important processes, if compared to the merely geclogical ones. £.g.,
the specific effects of biological processes should be particularly strassed, which
are rather different in geology and in pedology. Of course, biological processes
play an important part in geology, too: this is confirmed by innumerable
proofs from past and present geological ages. However, the biological processes
of soil formation are of a quite peculiar nature. They involve a particular circu-
lation of substances, differing from that known in geologv. These substances
accumulated and/or secreted in soil and in the living organisms provide,
directly or indirectly, a number of peculiarities to soil.

Table 1. shown the average distribution of a few elements in the litho-
sphere and in the soils, after VINoGrapoOV. It can be seen that for the majority
of the elements there is no difference in the order of concentration between
the lithosphere and the soils. Moreover, such important elements as O, Al, S
display quite similar percentages in both.

Nevertheless, the concentrations of some elements show considerable
differences, e.g. in the case of B and Co, and particularly of C and N which
are of vital importance, concentrations in soils are by an order higher than
in rocks, in connection with the differences between geological processes and
soil formation.

It would not be correct to go into exaggerated generalizations deduced
from the data of Table 1: all the less, because the thorough study of data
reveals that there are remarkable differences even as regards the three main
plant nutrients of agricultural importance: N, P and K. Differences in N con-
centration have already been pointed out above, and it was also shown that
there is no essential difference in P content between soils and rocks. There
is more K in the lithosphere than in soils. It should be noted, however, that
it is of paramount importance, whether the nutrients are present in acces-
sible form for the plants. This is true only for a small portion of potassium in
soils. Due to this act, soils, in contrast to rocks, are capable to provide suffi-
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Table 1.

Weight percentage distribution of average element
concentrations in the lithosphere and in soils, after

VINOGRADOV
: Element Lithosphere Soils }
\
O 47.2 49.0
Si 27.6 33.0
Al 8.8 7.13
Fe 5.1 3.8
Ca 3.6 1.37 ‘
Na 2.64 0.63
K 2.60 1.36
Mg 2.1 0.60
Ti 0.6 0.64
C ‘ 0.1 ‘ 2.00
S 0.09 0.085
P 0.08 0.09
N 0.01 0.1 ‘
Mo 3-10—1 3104 ‘
B 3-10—4 1-10—3 |
Cl 4.5-10—2 1-10—2 ‘
‘ Co 3-10—3 8.10—4

cient potassium for plants, although their average K content is less than the
half of that of the rocks.

Table 1. contains average values only. Individual deviations can be very
significant. Nevertheless, even these average data show well the geochemical
differences existing between soils and rocks in this respect.

Differences in " and N content—both indispensable in biological pro-
cesses—are particularly conspicuous and important.

The laws of plant nutrition have always intrigued soil experts just as
the problems concerning geology have. Nutrient and water supply, the role
played by the organic substances of soil, were—and, in part, are even now—
favourite topics of scientific discussion. At the same time, in the middle of
the last century, when numerous scientists considered pedology merely as an
applied branch of geology, and identified its methods and laws with those
of geology, other experts, engaged in plant nutrition and agrochemical pro-
blems, threw attention to nutrient migration in the soil and to plant nutrition
itself. As it is usual in similar cases, this school tended to neglect the geological
implications and somewhat separated soil from the hvdrock, and even from
the natural processes at work at the earth’s surface in general.

13 MAFI Evkonyv LIV. kitet 1. flizet
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This unilateral concept led to the unfortunate habit to be found even in
present day literature of concentrating (and restricting) attention to the
uppermost LLV(‘].s of soil, disregarding or neglecting those deeper-lying zones,
where the interacting processes of wmthmumr and soil formation are going
on, strongly effecting, sooner or later, not only morphology, but also foltlllty
of soil.

The two opposite tendencies discussed above were active in the past
century, both studying soils and processes going on in then, and the methods
of investigation, from a particular point of view.

In the 60-ies and 70-ies of the 19" century a disastrous drought devas-
tating the most fertile regions of Russia, and the insuing famine induced the
government of the Tzar to initiate scientific 1mestl(mt10ns into the nature of
sml fertility and the possibilities of increasing harv o.st. In the course of these
scientific expeditions, DokvcHAEV and his collaborators, describing the clas-
sical Russian chernozem soils, discovered numerous features of these and of
soil formation in general. This resulted in the birth of modern pedology as
an independent science. DokvcHAEV—himself a  geologist—pointed out
that bedrock is only one of the factors of soil formation, the others being local
climate, living organisme—particularly natural vegetation—, and duration
of the soil-forming processes. These lead to the formation of soils, determining
their properties, and as a rf\sult(mt of these, their fertility as well.

The results of this work were published in the book entitled “‘Russian
Chernozem™, considered by some scientists as the very starting point of modern
pedology.

It was in this book that DoxkuvcHAEY established that soil “is the fourth
great realm of nature, and the science studying it differs from those engaged
in the investigation of the world of rocks, plants and animals”

As a matter of fact, in those times modern pedology was being pioneered
all over the world. It was another geologist, the American HiLcArD, who is
considered to be one of the forefathers of up-to-date soil science in the United
States.

Simultancously, soil investigations were begun in Hungary, too, thanks
to the activity of Jozsuer SzaB6 and JAxos MOLNAR; who, like their colleagues
abroad, investigated, described and mapped soils, developing mdepoml(\nt
pedology in Hungary, relying upon the achievements of advancing natural
sciences.

In those times, soil scientists were almost exclusively geologists in Hungary.
Developing Hungarian pedology was nursed in the Hungarian Geological
Institute. Till 1949, when the independent Institute of l’(‘(lolo(r\' was created,
the majority of our pedologists worked at the Geological Institute.

Those decades were characterized by fertile co-operation between geology
and pedology. The Geological Institute and the geologists themselves contri-
buted very much to the development and strengthening of Hungarian pedo-
logy.

The directors of the Geological Institute cared very much for providing
opportunities to the experts of the agrogeological section to become acquainted
with the most important trends in foreign pedology, in order to apply them
to the Hungarian conditions.
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It was, in part, a result of these study tours and of the widely establish-
ed international co-operation that the first international meeting of soil
scientists was held in 1909 in the Hungarian Geological Institute ; a seed from
which international pedological co-operation was grown and later the Inter-
national Society of Pedology was called into being.

A quotation from the introduction written b\' Bira INKEY to the proceed-
ings of the aforesaid conference is a fine example of the modern concept which
reigned in Hungarian geology about pedology in those times.

“Soil, dmnnw fl om tho weathering of rocks, is in connection—just
because of its 01J<r1n—~\nth objects bnl(mmnfr to the fields of geology and
mineralogy. On the other hand, rock detmtus is converted to real, fertile soil
only under the mechanical and chemical effects of the atmospheric agents;
moreover, the contribution of organic life is also required,—although at the
beginning perhaps with the simplest organisms. Accordingly, already four or
five branches of natural sciences have been recognized to play some part in
scientific soil research, each of them has a starting point of its own, and each
of them requires the assistance of the others.

This circumstance alone would be sufficient to cause some differences in
methodology, terminology and classification of pedology. However, this is not
all, because nnt\uthstdn(hnu that the attention of so many disciplines are
focussed upon soil, scarcely would have come into being a distinct science
for soil, if this secondary and in itself not too interesting product of natural
forces were not at the same time the very basis of agriculture, and as such,
one of the fundamental conditions of all mankind’s existense.

In fact, this infinite practical importance was the first reason calling the
attention of science to this product of weathering in such measure that gra-
dually a new discipline, soil science, pedology was developed. Accordingly,
the right of existence of the latter is based not on merely scientific interests,
but in great part on the demand of becoming thoroughly acquainted scienti-
fically with soil the products of which provide our nutrition, aiming at better
cultivation, and more abundant harvest.”

In the second part of his lecture, B. INKEY dealt with the differing con-
cepts of the different sciences being of having been developed: he considered
it necessary to coordinate these, serving the common purpose.

“Every worker who aims to contribute to the (practical) progress of soil
science, is equipped with the interests, methods, and terminology of his particular
starting point. Notwithstanding it is absolutely necessary that they wunderstand
each other, unless their common worlk will be a failure.”

The correct concepts that have reigned during several decades in geo-
logical and pedological research in Hungary, contributed very much to the
achievements and development of soil science in our country. The ideas of
B. InkEY quoted above evoke some views of DokucHAEY to be found in one
of his works concerning soils of the Caucasus.

It is beyond doubt, that the knowledge of nature of its products and
forces, advancing with gigantic speed in the 19t century of natural science
and of natural scientists. HO\\ ever, carefully examining these mighty achieve-
ments of human knowledge one concludes, that notwithstanding our concepts
of the work of Lavoisier, DarwiN, HeroymaOLTZ and others, it lacks one

13*
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thing. Different forms have been investigated—minerals, rocks, plants,
animals.—as well as individual phenomena such as volcanism, water, earth,
air; and, 1 should repeat it, science has obtained admiralle results, but not
in the field of interaction of these, not on the field of that primaeval, genetic
an regular relationship existing between powers, bodies, phenomena. inorganic
and organic nature, plants, animals and minerals on the one side, and between
man the crown of creation, on the other. This interaction, this interrelation
is the very essence of the knowledge of nature, the nucleus of real philosophy,
the highest and most beautiful achievement of natural science.”

In the last period of summing up the results obtained by natural sciences,
the actuality and significance of coordinated and integrated scientific research
did not diminish. Numerous convincing examples could be cited also concern-
ing the relationship of geology and pedology. The role—in some cases, deli-
mited role—of geological processes has been elucidated. Recently, an indi-
vidual branch of pedology has come into being, dealing with soils of volcanic
origin; in the latest classification system of pedology one finds the lithomor-
phous soils, some groups of which have been designated indicating the respec-
tive soil; and just as important is the effect of hydrogeological processes in
numerous hydromorphous soils. For the latter, a most convenient example
is furnished by the Hungarian Plain, where soil formation, e.g. “‘szik” forma-
tion has been always decisively influenced by hydrogeological processes. The
knowledge of these is equally important for the study of both soil genesis
and soil fertility. £.g., aiming at forecasting processes which may be dangerous
to soil fertility during irrigation on the Hungarian Plain, one has to take into
consideration, above all, these hydrogeological processes which provoke, re-
spectively determine, these alternations.

At the actual level of soil science the pedological and soil genetical impli-
cations of geological processes and geochemical cyeles e.g. concerning the con-
nections existing between marshes and geological processes, or between oil
and some soil chemical processes well-known.

Investigations of oil formation and properties involve numerous methods
which are common to geology and pedelogy. In view of the fact, that the over-
whelming majority, about 90%, of soil matter—with the exception of soils
rich in organic substances which are areally subordinate,—consist of com-
pounds occurging at a similar percentage in the lithosphere as well, the use
of common methods is quite natural.

Numerous substances occur with identical composition and form in (prin-
cipally weathered) rocks and soils. 1t is obvious that the use of similar, more
than that, uniformized methods in both sciences is advantageous, facilitating
comparison. It is well known, that the investigation of trace eclements, of
clay minerals and other colloidal substances is carried out both in geo-
logy and pedology by means of the same procedures of instrumental ana-
Jytics.
One of the central problems in up-to-date soil science is the exact investi-
gation of processes going on in soils. Facilities provided by natural sciences
are by far better, than 100 or even 50 yvears ago, due to advances in physics,
chemistry, physical chemistry, the new concepts and methods of which allow
to examine and to characterize such processes of soil formation, which could
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not be studied in detail before, and which were known only rather incompletely
and inaccurately.

As a result of this development such important processes going on in the
colloidal fraction of soil as cation exchange, are much better known, allowing
exact characterization of “szi/k” formation, the qualitative and quantitative
parameters of soil irrigation, efc.

Great progress of both theoretical and practical has been made in soil
mineralogy in general and in the field of clay mineral studies in particular,
contributing to imprortant results obtained concerning such practical topics
as nutrient circulation, binding of some nutrients efec.

Regarding the evolution of soil research during the past 100 vears and
its advance in ever-increasing areas of our Globe, one can observe that after
the decades of individualization of pedology, involving tendencies of separa-
tion from geology, now these two sciences are approaching each other again,
at a much higher level, not only as far as concerns the up-to-date methods
used, but also in their up-to-date scientific concepts and in aiming at better
solution of complex problems put by science or practice, by means of co-ope-
ration and integration of natural sciences.
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MHCTUTYT TEOXUMHUMN U ®U3UKU MUHEPAJIOB

H. IT. CemMmeHeHKO

cccep

[eoxumusi, cTaBlIas OAHMM M3 TJIABHBIX HANpaBJCHUA Pa3BUTHS 3HAHUH O
3emuie, Bce Oosiee mpeBpaliaeTCsi B COBOKYMHOCTh HAYK O 3aKOHOMEPHOCTSIX MUHE-
paJio- ¥ mopoao- (a, cleoBaTeNbHO — M PYA0-) 00pa30BaHMsl, ONMMPAIONIMXCS Ha
TOYHbIE JIAHHBIC O PEaJbHOM TOBE/ICHUM HEOPTaHMYECKOro MPHPOTHOTO BElleCTBA
Ha pas3JIMYHbIX YPOBHSX €ro OpraHM3auuu. DTY TEHICHUMIO KaK IJIaBHYIO B pa3BH-
THH HOBOM HayKM TPE/IBMJICII CILe HECKOJIbKO AECATUIICTHI Ha3al OCHOBOIOJIOKHUK
TEOXUMHM, TIEPBBIH Tipe3uaeHT Akaaemuun Hayk YCCP, akagemuk B. U . Bep-
HaJgCKUM.

CoBpeMeHHasi TEOXMMHS TEPEeKTIoYaeT MOITOMY CBOE OCHOBHOE BHMMAHUE
Ha MECTO ¥ POJIb KaXK10T0 XMMHYECKOT O 3JIEeMEHTA B CTPYKTYpe U yCJIOBHIX (hopmu-
POBaHMsl IJIABHOTO BELIECTBEHHOI'O TEOJIOIMYECKOTO 3BEHa-MHHEpasa, B KOHEYHOM
cyere OOYCIOBJICHHbIC (DU3MYCCKMMU TIOJISIMH 3JIEMEHTOB M HMX B3aWMOJICHCTBHEM
B €ro peLIeTKE U C BHELIHE MPUIIOKECHHBIMU CHIIAMHU U CPEAaMM.

Hoseiitmne noctuxkeHust XUMHUYECKHX, (PH3UKO-XUMHYECKHX W (M3HYECKUX Me-
TOJOB M3YUYCHMsl BEIIECTBA B LIEJOM, TOJyYECHHBIC TJIaBHBIM 00pa3oM 3a IOC/Ie/IHUE
JIBa JICCATUIICTHS, @ TakkKe MPUMEHEHME K TEeOJIOTMH METOJI0B MaTeMaTHYeCKOTO
aHajin3a, B HeObIBAJION CTENEHH PACILMPHIIN AaHATUTHYECKUE BOZMONKHOCTH U3YyUCHHS
CTPOEHMSI, CBOMCTB M MOBE/ICHHS MHUHEPAJIOB M TOPHBIX MOPOJ B PAa3JIMYHBIX e0JI0-
I'MYCCKUX YCIIOBHUSIX.

DTH KOHUENUUH ObUIM TOJIOKEHbI B OCHOBY OpraHM3allMM M AeSTEIbHOCTH
Hosoro yupexaeuus AH VCCP — HMucrutyra reoxumMuud u (GpU3MKH MHHEPAJIOB
(UT'®M), 00beAMHHUBILIETO B CBOEM KOJIJICKTHBE MCCIIEAOBATENICH pyAHO-TIETPOTpa-
(huyYeCcKOro ¥ MHHEPAJIOro-reOXMMHUYECKOT0 HAMpaBJICHUH M CHELMAIMCTOB B 00JIa-
cTé (U3UKK TBEPJOTO TejIa, PaJIMOCIEKTPOCKOITUU, PEHTICH-CTPYKTYPHOTO aHAIN3a,
SIIEPHONM M M3OTOMHOM XMMHHM W MHOIMX JIpYTHX COBPEMEHHBIX oTpaciieit (yHma-
MEHTAJIbHBIX HayK.

CoOTBETCTBYIOLIUE HMCCIICAOBAHMSI OBIIM HAuyaThl €llle HECKOJBKO JIeT Ha3as
B psae oraenoB WMucrturyra reonoruyeckux nayk AH VCCP, craBumux 0a3o0it co-
3iauuss UTOM. 3agavamMu HOBOrO MHCTHTYTA SIBJISIOTCS: M3yYEHHE TE€OJOrMYECKUX
TIPOLIECCOB M MX NMPOAYKTOB Ha (PU3MKO-XUMHYECKOIT OCHOBe, pa3padoTka KpUTEpUEB
IUTSL YCTAHOBJICHMSI YCJIOBMH OOpa30BaHMsi M CUCTEMATHKH MHHEpPAJiOB M TOPHBIX
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opoa, pa3pa60n<a 1 YCOBEPHUICHCTBOBAHHE METOA0B HUCCIIEIOBAHMS MUHEPAJIBHOTO
BeUIeCTBA, U3YYCHHUE I'€OJIOIHH, MUHEPAJIOTHU U TCOXUMHUH MGCTOpO)KlIeHHl‘:[ PYAHBIX
U HEPYAHBIX IMOJIE3HbLIX HCKOIIACMBbIX, pa3pa60TKa KPUTEPUEB TTOUCKOB 3THX MECTO-
poxcuemdii M HAYYHBIX OCHOB MX NPOTHO3WPOBAHHS.

KPUCTAJIJIOXUMUSA N ®U3UKA MMUHEPAJIOB

JIist O3HAHKHS XHMHYECKHX MPOLECCOB Ha (hH3MKO-XHMHYECKOI OCHOBE BAXKHOE
3HAYEHHE MMEIOT HCCIIEOBAHMS CBSI3H KOHCTUTYLIMM MHHEPAJIOB C X (DM3HYECKUMMU
CBOMCTBAMM M YCJIOBHSIMH 00pa30BaHMsI.

B MHCTHTYTE BBIMOJIHEHBI HOBATOPCKUE pabOThI 110 PEHTIEHOBCKOMY H3YYEHHIO
peasibHbIX CTPYKTYP LEJIOro psijia Topoa000pa3yroInX MUHEPAIOB, B 0COOEHHOCTSIX
U neekTax KOTOPbIX, KaK BbISICHHIIOCH, 3a(DMKCHPOBAHBI ONpPEACTEHHbIE CJIEIbl
YCIOBMI 3apoXaeHHs M (OpPMHPOBaHHS TMOCIEAHUX — CBOeoOpa3Has «IaMsThy
MuHepasoB. M3yyeHa CBsi3b MEX/IY TBEPAOCTHIO M KPUCTAIOXMMHEH MHHEPAJIOB
W BBIBE/ICHbI COOTBETCTBYIOIINE pacyeTHbie (POPMYJIbI, OCHOBAHHbBIE HA y4eTe JIeK-
TPOOTPULIATETLHOCTH JIEMEHTOB W COCTOSIHMSI MOHHO-KOBAJICHTHBIX CBsi3eil. BbisiB-
JICHa M M3yYeHa paJMallMOHHAasi NPHPOLa CTEPeOXPOMATHYECKOH OKpacKH psia
MWHEPAJIOB, CBS3aHHAsI C MapaMarHUTHBIMH (IBIPOYHBIMIY lieHTpamu. M3yuarortcs
uHppaKpacHble COEKTPbI H30CTPYKTYPHBIX IPYIIT MHHEPAJIOB I3 pa3JHYHbIX KJIaCCOB,
BEJIyTCS LIMPOKUE UCCIIEI0BAHMSI ATFOMHHECHEHTHBIX CBOMCTB MHHEPAJIOB M HX CBA3H
CO CTPYKTYPOM M ycsIoBUsiMM 0Opa3oBaHusi nociae/Hux. Hayaro usydenue nosynpo-
BOJAHUKOBBIX CBOMCTB CYJIb(HAHBIX MUHEPATOB PYIAHONH NpoBuHUNK (TepMO- ¥ (POTO
D/1C), ycranoBiicHa BO3MOXHOCTb TPHBJICUCHHsI MX JUIsS aHaju3a ycJIoBuil oOpa-
30BAHUSI MECTOPOKACHMIA.

Ha cTporoit KpucTautoXHMHYeCKOii OCHOBE pa3paboTaHa HOBast (PyHIaMEHTab-
Hasi BceoOliasi Kiraccupukalms MHHEpaioB, KOTopas IpeutaraeT CTporue KpuTepuu
JUTSE OTpe/IeJeHUst M NPEABHACHUS MHOTHX MOP(OJOrHYeCKHX MPU3HAKOB ¥ (pu3ii-
YECKHX CBOWCTB MHHEPAJIOB, IaeT PAMKH [UISl YCTAHOBIICHHS 3ANPeLLeHHbIX KPUCTATI-
JIOXUMHYECKHX CTPYKTYp M, OTYACTH, HEBO3MOXHbBIX MHHEPAJbHBIX ACCOLMALINIA
B YCJIOBHSIX 3eMHOT0 MHHEpai0o0pa3oBatus M obJeryaeT npeackasaHue BO3ZMOKHbIX
HOBBIX MHWHEpAaJbHbIX BHAOB M MX moaubukaumii. Ha 910l ke OCHOBE M3y4CHBI
3aKOHOMEPHOCTH CTPYKTYPbI CIOUCTHIX QJTFOMOCHJINKATOB M CHJIMKATOB — TJIMHH-
CTBIX MUHEPAJIOB M MX B3aMMOMNEPEXO/10B, a TakKe 00YCIIOBJICHHbIC HMH HEKOTOpPbIE
(PU3MKO-XMMHUYECKHE CBOWCTBA ITUX MHHEPAJIOB, 3HAHHE KOTOPBIX BAXHO ISl MX
IPOMBILIIEHHOT 0 MCMOoJIb30BaHusl. HauaTo u3ydeHne HavalbHBIX CTajnil BBIBETpH-
BaHMSI PA3JIMYHBIX TMOJIEBLIX LIMATOB NPH MOMOILLM JIEKTPOHHOH MHUKPOCKOINMH I
peHTreHorpaguu.

UHTepecHble pe3ybTaThl MOJYYEHbI B OOJACTH W3YYCHHs METOAOM siIepHO-
MArHHTHOTO PE30HAHCa BOJbI B KOHAECHCHPOBAHHBIX cHCTeMaxX M (POPM BXOXKIACHUS
ee B KPHUCTAJUIMYECKHE PEILIETKH CIIOHCTBIX CHJIMKATOB, LEOJMTOB Jp. MHHEpAJOB.
ITepcneKTHBHBIMH TIPEACTABIISIOTCS UCCAEIOBAHHS METOAOM IBOHHOTO 3JIEKTPOHHO-
SIAEPHOTO pe3oHaHca (HOPM BXOXKICHUSI aIFOMHHHS B PELIETKM CHIMKATOB B pa3-
JIMYHBIX BapHaHTaxX KOOPAMHALMK, B OCODEHHOCTH — B OKpykeHun xenesza. [Moy-
YEHBI CMEKTPbI JEKTPOHHOIO MapaMarpHTHOTO pe3oHaHca, Haroulue IEHHYIO WH-
(opmanmio Kak o CojepKaHUK HWOHOB dJIeMeHTOB Tepexoanbix rpynm (Fe?t, Fet
W 1p.), TaK U O COCTOSHUM MX B pelieTKe MUHepasia. YCneuHo pa3BiHBaeTCs pume-
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HeHne metona MeccOaydrpa K u3yyeHHto (POPM BXOKACHHS M TTOJIOKCHHS
JKeJe3a B MMHepaax, OTKPbIBAIOIlee BOZMOKHOCTH (Pa3oBOro aHanusa nopoa u pyx
1o JKeJesy.

FEOXUMMSA OTAEJIbHBIX DJIEMEHTOB M ITPOLIECCOB

OnHMM W3 TJIaBHEHLIMX HampaBieHnd MHCTHUTYyTa SBIseTCS M3Y4YeHHME T'eOXH-
MHWHM OT/ICJIbHBIX 2JIEMEHTOB B Mpolleccax MOpOAO- M pyIo0o0pa30oBaHMs, a TakKkKe
(bopMHpPOBaHUST IHIOTEHHBIX M IK30IEHHBIX OPEOJIOB paccesHusi. M3ydeHbl OCHOB-
Hble 3aKOHOMEPHOCTH pacHpeie/ieHus TMOpoa000pasyoUIMX U aKIECCOPHBIX IJie-
MEHTOB B MarmMaTHUeCKHX M MeTaMOp(pHUECKHX KOMILIEKcaX YKpaumHCKOro IHMTa.
OcBellieHa TeOXUMMST psia peakux daemMeHToB rpanutonaos (Be, Nb, Ta, Sn, Sc
M Ap.) ¥ uenouHsix nopoa umrta (Zr, H). Pa3zpabortana ux aHaauTHyecKas XUMus,
YCTAHOBJICHBI TOMCKOBBIC KPUTEPUH M JTaHbl IIPOTrHO3BI 1Tst TOMCKOB. [Tpoposmkaercs
M3YYCHNE TEOXMMHUU PEIAKMX LICJTOYHBIX METaJIOB.

BBIMOJIHEHO Pa3HOCTOPOHHEE M3YUYCHHE FCOXUMMM XaJIbKO(PUIbHBIX 3JIEMEHTOB
OIHOM M3 BIEPBbIE OTKPHITHIX PYIHBIX MTPOBUHIIHIA B IPEBHUX 0CAT0YHO-BYJIKAHOTCH-
HBIX (hopMalMsIX LIMTA; U3YUYCHBI MCTOYHIUKH METAJIJIOB M 3aKOHOMEPHOCTH BTOPHY-
HOTO MX nepepacripefie/ieHuss 1 KOHLEHTPHPOBaHUsL. BbIIeeHbl 1 U3yvYeHbl OaUHA -
HaTh THIIOB MapareHeTHYECKUX accolmanuii pyansix ssnementoB — Ni, Co, Cu, Zn,
Pb, Au, Sb, As, W u Mo (¢ npuMeHeHHeM MHKPOPEHTTEHCIEKTPAIbHOIO aHau3a)
¥ 3aKOHOMEPHOCTH MX 00Opa3oBaHusI.

OcBelleHbl reOXMMHUYECKHE OCOOEHHOCTH CTPOCHUS W YCIOBUH OOpa3oBaHusi
HEKOTOPBIX TEMHOLBETHBIX MOP01000pa3yrOLINX MHHEPAIOB (OMOTHTBI, POrOBbIE
OOMaHKM U JIp.) pa3jIUyHbIX METPOreHeTHYECKMX KOMIIIEKCOB; BEAyTCsl MCCJIE10Ba-
HUsSE B 00JracTi n3oMop(dhu3Ma 2JIeMEHTOB B pas3jIMYHbIX KJaccax MuHepasoB. Brep-
BbIC C ITOMOLIBIO METOIOB PaTUOCIEKTPOCKONMM YCTAHOBIIEHA KOPPEIISIUST MEXK/1Y
JeruapaTaluei M MpoLeccaMu OKHCICHHS JKesge3a B CIIOHCTBIX aJFOMOCHIIMKATaXx.

Venewno pa3padaTbiBatOTCsE BOMPOCHI TEOXMMHYECKOTO OajtanHca BellecTsa
Npyu npoueccax mMeramMopduima, MeTacomMaTo3a W BbIBETPUBAHUS FOPHBIX MOPOJI,
ONMUPAIOILETrOCs Ha H3YUEHHE IBOJIOIMHM B3aUMOCBSI3H M3MEHEHMI HX BEILIECTBEHHOTO
cocTaBa M (PU3MUYECKUX CBOMCTB, JaHHBbIC KPHUCTAJUIOXUMHH MHHEpPaIoB W (PU3HMKO-
XUMHH MHUHEpasiooOpa3oBanus. M3yuaeTcs reoXumust kejge3a M mapraiia mpu
0CcaZIouHOM py1000pa30BaHUH.

Paspaborano paitonnposanue tepputopun CCCP no yciaoBusiM NMpHMEHEHHMS
TEOXMMHMYECKHX METOIOB IMOUCKOB IMOJIC3HBIX MCKOMAEMbIX, MPOBEACHBI YCMELIHbIE
OMNBITHI TPUMEHEHHS THIAPOXHMHYECKUX M OMOTCOXUMHYECKHX MOMCKOB.

OU3NKO-XUMUSA [MTPOLLECCOB MMHEPAJIOOBPA3OBAHW S

B mocreaHne roabr m3yueHue YCJIOBHH MMHEpalooOpa3oBaHMs MOCPEICTBOM
9KCHEPUMEHTAIBHBIX (PU3UKO-XHMHYCCKHUX HCClIe/1oBaHmnil mosydyaetr B MHcTutyTe
nporpeccupyrolee pa3Butue. BoimosiHen 00Jb1I0I Kpyr UCCIeI0BaHMIA, CBSI3aHHBIX
C M3yYeHHEM TIEPBHYHOIO METaMOp(OreHHOro pyaoo0pa3oBaHUs KeJIe30pyAHBIX
Tousiur Kpusoro Pora (mapaMeTpbl BbllLieJIadMBaHUs XKeJie3a U KpeMHe3eMa M3 MHHe-
PajioB B pa3JIMYHBIX AIrTPEeCCHBHBIX Cpedax M MpH pa3HbIX TEPMOIAMHAMHYECKHX
YCIIOBUSIX, OKMUCIIEHHE M Ipeodpa3oBaHUEe MUHEPAJIOB iKeje3a, IMPOHHUIAEMOCTh M
a(hdeKTUBHAS TOPUCTOCTh PA3JIMYHBIX TPYII MOPOA AJSi PYAOHOCHBIX PacTBOPOB
U T. IL).
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ITpoBeieHO SKCNEPHMEHTAILHOE MOIEIHPOBaHHUE (DAa30BbIX NMEPEXOIOB AJTFOMO-
CHJIMKATOB B OTKPBITOH (MMHUTHPYIOLLEH yCIOBHS MPOTEKAHMS TIPOLECCOB THIlEpre-
He3a) W 3aKpbIToll (MMHUTHpPYROLIEll THAPOTEPMAJIbHBII MPOLECC MPH MOBbILIEHHBIX
TeMrepaType M JaBJIEHHH) CHCTEMax: B NEPBOM cjyyae ObLI NPOJAEMOHCTPHPOBAH
MPUPO/IHbBII MPOLECC JTaTepU3allui KOPbl BBIBETPUBAHMS, BO BTOpPOM (IIpH Hempe-
PBIBHOI PErucTpauuy U PeHTreHOBCKOM MACHTH(UKALMKU BCEX HAYAJIBHBIX, TPOMeE-
JKYTOUHBIX M KOHEUHBIX (pa3 B LLEIOYHOIT cpese) — NPUPOJIHBIA Ipolece npeodpa-
30BaHMsl HepesMHa MpU 1IEJTOYHOM aBTomMeTacomaTose. Ha ocHoBe masbHeiiuiero
pa3BUTHSA TOAOOHBIX HCCIIEA0OBAHMIL MPEANOIAraeTcss OCYIECTBUTH MOICIHPOBAHAE
MOCTMAarMaTHYECKUX IMPOLECCOB (C BBEACHHEM PYIHBIX KOMIIOHEHTOB) BO BCEM
TEPMOIAMHAMMUYECKOM JHaNa3oHe.

DKCMepUMEHTAIBHO M3YyUeHa 3aBUCHMOCTbL KOHLECHTPALMU YpaHa OT JaBJieHHs,
TeMnepaTypbl M BejuunHbl pH B kapOOHATHBIX pacTBOpax B YCIOBUSX, OJH3KHX
K (popMHPOBAHHIO MECTOPOKICHMUIT, M YCTAHOBJICHBI HX COUETAHUS, OJIIATOMPHATHBIC
JUTSL OCakK/I€HUsl PYJIHOTO BELIECTBA.

Benercst TeopeTHueckoe M 9IKCIEPUMEHTAIbHOE M3YyUeHMEe CyOCOJIHIYCHOrO
CTPOECHMST K TEPMOAMHAMUKH TTOJUKOMITIOHeHTHOH cuctembl CaO — MgO — FeO —
Fe, 0, — Cr,0; — AlLLO, — SO, — TiO, — SiO, (umeroleit GoblIOe 3HAYCHHE
JUTSL TTO3HAHMST NETPOJIOTUM yJIbTpabda3uToB 1 0A3MTOB) HA OCHOBE OKHCIIOB M C yye-
TOM BJIMSIHMSI QKTHBHBIX BELIECTB (mapbl BO/bI, yrjekuciota, (propuabl). Mccie-
JIYIOTCSL MEXaHM3M M KMHETHKa (DM3MKO-XMMHUYECKHMX MPOLECCOB B TBepaoil (hase
B OKHMCHBIX CHCTEMaX: M3y4yaeTCs COIOBEIeHHME KpeMHe3emMa M BOJbI B Pa3IMYHBIX
(DU3HKO-XMMHYECKUX YCTIOBUSIX.

N30TOINMHASA TEOXUMUA U TTPOBJIEMbI IOKEMBPU A

Llnpokoe pa3BuTHE MOJYYHIM B MHCTUTYTE HCCIIEIOBAHMs B 00JIaCTH M30TO-
OB, TMPEK/Ie BCEro — omnpe/eseHus abCoIOTHOTO BO3pacTa MHUHEPAJIOB U IOPOJL
[0 ypaH-TOPHIi-CBUHIIOBOMY, KaJuii-aproHoBOMY W pyOHAHH-CTPOHLHEBOMY METO-
JlaM, YeMy CrocoOCTBOBAIO COBpeMEHHOE JIabopaTopHOoe OCHALLEHHE: B 9TOM 00J1a-
CTH MHCTHUTYT SIBJISICTCS OJHMM M3 CTapelluX M BeAylux LeHTpoB B CoBeTCKOM
Coto3e u EBpone. 3aech BrepBbie OblI0 ONpeAE]EHO MCIOJb30BaHUE BO3pacTa
KaJuH-aproHoBbIM METO/IOM POrOBbIX OOMAHOK M J0Ka3aHa COXPAaHHOCTb B HHX
aprona 1pu temmeparypax 10 900 °C, oTKpbiTa BO3MOKHOCTb UCHOJIb30BAHUS JIJIS
9TOI LEJM THAPOCITIOAUCTBIX MHHEPATIOB METaMOP(GHUECKUX CITAHLEB M aprHIijIH-
TOB, a TaKyKe OMpe/eliCHIsT BO3pacTa MO HUM M POTrOBbIM OOMaHKaM B LEJIOM I10
nopoze (B wacthoctn — st Kaprnar u [lonGacca). Hakonusiimecss 10CTHKEHHS
aOCOJIFOTHOI TE€OXPOHOJIOrMH, B COYETAHUM C JaHHBIMM MHHEPAJIOTO-reTporpadpu-
YeCKUX M CTPYKTYPHO-T€OJOTHYECKMX HCCIIeI0BAaHHM, MO3BOJMIN CHENaTh LEIbIH
PAL OTKPLITHI M BAXHBIX YTOUHEHHIi B Fe0JOrMYECKOM CTPOEHUH U HCTOPHU Pa3BH-
Tust Tepputopun Yipaunckoit CCP u conpeenbHblx o0gacTeit.

Ha »sT1oit ocHoBe pa3padoTaHa TeOXpPOHOJIOTHS YKPAMHCKOrO 10KeMOpHs, B
MCTOPHH CTAHOBJIEHHSI KOTOPOrO BbIJACJIEHO 5 METaluKI0B, COCT2BJIEHA F€OXPOHOJIO-
ruyeckasi Kapra YKpauHCKOro IIMTa, ycraHoBjieHa [“anmuumiickas ckinagvatas o0-
gactb B pyHmamente Kaprnart, oxalmuisitollas UIMT Ha 3araje M 1ore, 1Moka3aHo
mwupokoe passutue Ha Pycckoit mumre OBpyucko-BosbiHckol ckiaasatoctu, 00-
pamuisirolleit YkpauHckuit T ¥ Boponexckuii kpucrauinyeckuit maccus. Ha tep-
pUTOpHKH YKpauHbl YCTAHOBJICHBI OAHM M3 IAPEBHEHIINX B 3eMHOI Kope oOpa3oBa-
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HUSI BO3pACTOM B 3,5 MHJUIMApAA JIET W, IPSIMbIM [yTeM — MO CBHHELCOAEpKALLEMY
OysamkepuTy, ApeBHeiilnne B EBpasun 30JI0TOpyIaHbIE 00pa30oBaHUsi BO3pacTOM
B 2,7 musumapaa Jjer. B mociennee Bpems paspadboTana HOBasi paanoreoXpoHoio-
rudeckast cxema aokemOpusi Boctouno-EBporieiickoii mimathopmbl 1 TeOXpOHOIOTHSE
cTabniM3anuu KOHTHHEHTaIbHBIX miaatdopm 3emuu B esom. [1yOookuii neTpororu-
YECKHH M W30TOMHO-TE€OXHUMHUYECKH aHAIM3 YKPAHHCKOIO JI0KeMOpHs ¢ yOoeauTeb-
HOCTBIO OOHapyXKUBaeT, 4To no Habopy opmalunii oH Becbma cXojeH ¢ doJiee Mo-
JIoABIMH, (aHepO30UCKUMH 00pa30BaHUSIMU, OJHOBPEMEHHO IMOTYEPKUBAs, YTO
H3y4YeHHE IBOJIIOLMU TEOJOTHYECKUX IPOLECCOB OT apxesi 10 KaifHO30s sBISETCS
OIHOM M3 BaXHCHIIMX 3a/Ja4 reoJOrHYeCKUX Hayk.

ITpoBoauMbie B TOCIEAHHE TOAbl MCCIACJIOBAHMS MO TEOXHUMMM CTaOHJIBbHBIX
M30TOMOB TAKHX JJIEMEHTOB KaK CBHHELl, KHCIOPOJ, cepa, MarHui M HEKOTOpbIe
JIpyrHie Jajiu LUEeHHbIE Pe3yJibTaThl sl MO3HAHUS yCIOBHIL (hOpMUPOBAHUS U TOCTE-
JYIOLIETOo TMpeodpa3oBaHusi JTOKeMOPHHCKHX KPHCTAIJIMYECKUX IMOPO M PYIAHBIX
MECTOPOXKACHHH YKpauHbl. YCTAHOBJIEHBI, B YAaCTHOCTH, PA3JIMYHBIC COIEPIKAHUS
n3zortoma O' B ipeBHMX aTmocdepe, MOBEPXHOCTHBIX H FOBEHUIBHBIX BOIAX, YTO IO~
3BOJIMJIO OCBETHUThH BaXKHBIC aCHEKTHI TEHE3MCa KeJIe3HbIX py/a. BoisiBieHnble ocoOeH-
HOCTH pacrpe/iesICHHsT W30TOMOB CBHHLA MEKAY MHHEpaJbHBIMH (pa3aMu TpaHu-
TOMIOB NPOJUBAIOT CBET HA UX MpoucXoxK/aeHre. Oxuaaercs, YTO HavaToe H3yyeHune
CO/IepXKaHUU M30TOMOB Cepbl M MarHMs TAKKe JaCT MHOIO HOBOTO UIsi TO3HAHUS
YCIIOBHI TIOPOAO- U PYA000pa3oBaHus B JOKeMOpHH.

MPOLECCBI METAMOF®U3IMA U METACOMATO3A

B coctaBe YKpauHCKOro, kKak M Apyrux J0KeMOpHHCKHX LLIMTOB Mupa, Oosee
Tpex ueTBepTeit 3aHMMAlOT NMpeoOpa3oBaHHbIE NMEPBUYHO OCATOYHbIE MIJIM BYJIKAHO-
reHHbIE TTOPO/bl, YTO ONpeIessieT HeOOXOAMMOCTb U OTKPbIBACT OOJIbIIIIE BO3MOXK-
HOCTH M3yueHus mMeramopdusma ropubix nopoa. B Mucturyre paspaborana npo-
JIYKTHBHAs KOHULENLMsE MeTamMop(u3mMa TOABHKHBIX 30H 3¢MHON KOpbI, MpoTeKaro-
LIEro B YCJIOBHUSIX HAPYLICHHbIX, HEPABHBIX JaBJICHUIT M CBEPX/IaBICHMI, H3MEHCHHIMA
TEIMJIOBLIX NOTOKOB M AKTHBH3ALMK METaMOP(PHYECKHX PacTBOPUTEICH, B3aUMO AL~
CTBHUSI MarmMaTHYeCKMX mMacc U OOKOBBIX MOPO/, B CBSI3M C OCMOTHYECKONH KOHJEH-
caleil ¥ pacTBOPEHHEM M LIMPOKUM PAa3BUTHEM SIBJICHHIE MeTacoMaTo3a.

Pa3pabarbiBaeTcst eCTeCTBEHHASI CUCTEMATHKA METAMOP(PHYECKHX M MeTacoMa-
THYECKMX TMOPOJ HAa OCHOBE aHajau3a MapareHe3uCOB MHHEPAJOB B pa3IMYHbIX
MCXOJHBIX H30XMMHUUYECKUX psilax TOPOJ Ha Pa3HbIX CTYHEHsAX wmeTamopduima
(n3odu3uuecknx psiaax). PazpuBaercst paspaborannas konuenuust anddheperumaib-
HOM TIOJIBWKHOCTH TOPOA00OPA3YIOLINX KOMIIOHEHTOB B CBSI3M C M3MEHEHHEM HX
MOTEHIMAJIOB HA Pa3HBIX TEPMOIMHAMUYECKHX CTYMEHSIX rpeoOpa3oBaHusi TOPHLIX
MOPOL.

[Toka3aHa CBSI3b CHCTEMATHKH MeTaMOPPHUYECKUX MOPO/ C MOTEHIHATAMHU
MO/IBIKHBIX KOMIIOHEHTOB — 1LEJIOYeH M BOJIbI, HAXOSIUUXCSH B 0OpaTHO-NPONOp-
monaneHoit 3aBucumoctn: dp = uH,O — du(K,O + Na,O). Ilpumenenne merto-
JIOB SI/ICPHO-MArHUTHOIO pe3oHaHca M MH(PaKpacHOif cHeKTpoMeTpuu, MO3BOJIs-
FOLIMX M3y4YaTb IMOJIOKEHHE M [aBaTb KOJMYECTBEHHYH) OLEHKY BXOXKICHHUSI TPYIII
OH, H,0 n H,0, a Taxxe Kajusi 1 HATpHsi, B pelIeTKy MUHEpasa, NpeJaocTaBiiseT
BO3MOKHOCTh JajibHeiilueit yruirydnenHoit paspadotku Bonpoca. B ycinosusix merta-
coMaTo3a 3Ta CBSI3b OTpakaeT MOMEPEMEHHYI TMOABHKHOCTL BCeX MOpoaoodpa-
3YIOUIMX KOMIOHEHTOB.
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Begercs pa3paborka meTpoXuMHYECKHX, TEPMOJANHAMMYECKUX, IHEPreTHUECKIX
M KpUCTAJUIOXMMHUYECKUX aCHeKTOB MO3HAHMS HavyalbHbIX CTaJAMi mMeTamopdusma
ropHbIX nmopoa Ykpaunckoro wura, Kapnar, Jonbacca v Kpeima; st u3ydenus
MpeBpallieHnii MUHEpAJbHBIX ACCOLMALMH TPH ITOM YCMEIIHO TPHMEHEH MHKpPO-
PEHTIEHCIIEKTPAIbHbIH aHAIN3.

HayaTo cocraBienue kapTbl MeTamMop(du3mMa Mopo/i, pacKpbiBarollei COOTHO-
uienne (a3 u cryneHeit meramopgusma Mopoa BO BPEMEHU M MPOCTPAHCTBE HA
Pa3INYHBIX ATAmax TreoJOrHYecKo MCTOpuM YKpauHckoro iumrta. [lomyueHuble
pe3yJIbTaThl MO3BOJSIIOT paccuMThiBaTh Ha 3(dexTuBHYIO pa3padoTKy KpUTEpHEB
YCTAHOBJIEHHST TIEPBUYHOI NpUPOAbLI riybokoMeTamMop(hu30BaHHBIX MOPOA U pe-
uieHue MpodJsieM JIMTOJOTHU JIOKeMOpHst B 1I€JIOM.

MHTPY3UBHBIE IMPOLIECCBI 1 OBPA3OBAHWNA

[ToMHMO TpaaHUMOHHON LTS MHCTHTYTa pa3pabdoTKM MpoOseM CTaHOBJICHHS
1 neTporpa)Mu MacCHBOB IPAHUTOMI0B, MArMaTHYECKOTO 3aMelLeHHss U MarMaTu-
3alMK TOPOJI, BbIICJCHbI M H3Y4YeHbI THIIbI MarMaTHYecKnX (opmalnif YKpanHckoro
LIKTA PA3IMYHOTO BO3pacTa M COCTABA, OXapaKTEePHU30BaHbl X MUHEPAJIO-TEOXUMU-
YeCcKkHe 0COOEHHOCTH MO aKLECCOPHbIM MHUHEpaliam M demeHTaM. bosblias padora
BBIMOJIHEHA IO METPOJIONHH M MapareHeTHYeCKOMY aHaau3y yiabTpaba3utoB U meTa-
0a3uTOB, /I KOTOPbIX YCTAHOBJIEHBI FTEOCHHKIINHANIBbHAS U TIaTdopMeHHas (popma-
UMM, a TAKXKE 110 M3YUYECHHIO CTAHOBJICHHS, NMETPOXUMUHM U MHOTOOOpPa3HBIX MPOsIB-
JeHnit mocTMarMaTH4yeckoit nepepaboOTKM MacCHBOB 1LUEJIOYHBIX TOPOJ, Pa3BUTHS
Ha TEPPUTOPUM LIMTA MPOLECCOB LICJOYHOrO METACOMAaTO3a M MX TeOXUMMYECKOU
crieuMaau3auni. 3HAYUTEIbHOE BHUMAHUE YCJACTCS CTPYKTYPHO-TIETPOXUMMYE-
CKOMY M3yueHHI0 Au(pdepeHInpOoBaHHBIX (HAP. panaknuBU-aHOPTO3UTO-radOPOBLIX)
MaCCHBOB M METAacOMaTHYeCKH mNepepadOoTaHHbIX MUIYTOHOB M CBSI3aHHBIX C HUMHU
HEerMaTHTOB, OMOJIOKEHHBIX PA3JIOMHBIX 30H PA3JIMUHBIX 9TANOB CTAHOBJICHUS 1LMTA
M APYrUX PErHOHOB M MPUYPOUYEHHOCTH K HUM MallbIX MHTPY3UH, METacCOMaTHTOB
U JIp. NOCTMArMaTHYECKUX JEPUBATOB, HECYLIMX pa3jIMyHbie BUBI OPYAEHEHMIA.

Mccneaytoress KoMarMaTuiyeckue psiibl M CeMEHCTBA MarmMaTHUeCKUX TIOPOJ,
pa3pabaTbIBatOTCS OCHOBBI €CTECTBEHHOM MX CHCTEMATHKM, BOTIPOCHI HETPOreHETH-
4ECKOH OOYCIIOBJIICHHOCTH M CTPYKTYPHOM JIOKAJIM3aLIMK CBSI3aHHBIX C HUMU T10J1e3-
HbIX HCKOMaeMbIX. [TpoBeaeH OnbIT NETPOXUMHUUYCCKON KIacCH(PUKALNT FPAHUTON/I0B
C TPUMEHEHMEM MaTEeMaTHYECKHX METO/0B pa30MeHMsi JaHHbIX M BbIpAKEHHEM
pe3yabTaToB B Buae Gopmysi. BaxkHol 3anayeil siBasieTcsl TakkKe HAyaToe M3yvyeHue
DastaHca BeleCTBA MPH MarMaTHYeCKOM 3aMelLEHHH.

[TPOBJIEMbI ITAJIEOBYJIKAHM3MA U OCA/IOYHO-BYJIKAHOI'EHHbIE
GOPMALIN

Pa3paboTka yueHuss O TIeOCHMHKJIMHAJbHBIX MeTaMOpP(H30BaAHHBIX OCAI0YHO-
5(dy3HBHBIX MOPOAAX M MX METAUIOHOCHOCTH 3aHUMAET OAHO M3 IEHTPAJbHBIX
MECT B JIEATEJbHOCTH MHCTUTYTA, CUCTEMATHUYECKH MPOBO/SILEIO Pa3HOCTOPOHHEE
u3yvenne (Gopmalmii MOABMKHBIX CKJIAIYATBIX 30H AOKeMOpHs, MOTEHLHOHAILHO
PYAOHOCHBIX B OTHOWIEHUM MEPBUYHBIX PYAHBIX KOHLIEHTPALMA HJIM BO3HHUKIUMX B
IPOLIECCE METACOMATHYECKON MepepadoTKH FOpHBIX TMOPO/. 3HAYUTEbHBIE YCIEXH
JIOCTUTHYTBI B pe3yJibTaTe HAYaBLUEroCs OCYILECTBIIEHHSI TI'€OJIOT0-pa3BeIOYHbIMH
OpraHu3aluusamMu pa3paboTaHHOH MHCTUTYTOM TNPOrpaMMbl CTPYKTYPHO-NIPOQHIb-
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HOIO OypeHHsi, OIMpAIOLLEHCsl HAa aHaJM3 CTPOEHHs, cocTaBa M ycJoBUi (opmMHpo-
BaHMs OCAIOYHOBYJKAHOTEHHBIX TOJILL LIMTA W, B OCOOEHHOCTH, UX MeTaMop(hu3-
Ma. B pesyinbraTe 3THX pabOT ¥ MHHEPAIOTrHYECKHX UCCIIEA0OBAHUI OTKPBIT LEJbIif
psIJI yHaCTKOB, IJIOLIAIEH U 30H pYAONPOSABIEHHIH K0OaIbTa, HUKEJIA, 30JI0Ta, MEH 1
JIp. METAJUTOB, KOJIYE/ITaHHBIN, TJTaBHBIM 00Pa30M, THIT KOTOPbIX YCTAaHOBJIEH BIIEpBbIE
JUI yKPaHMHCKOTO JOKeMOpHs; B 3THX pailoHax BIepBbie TaKkKe YCTAHOBJICHbBI py/I-
HblE KOHLEHTpPALUHK BOIb(ppamMa, CypbMbl.

Ocoboe 3HaueHHe, KaK Mpexkae, MMEIOT PAaCHOCTOPOHHHUE MCCIICI0BAHHUS Kelie-
3UCTO-KPEMHHUCTBIX (opMmauuii 1okemOpus Ha Tepputopun bonswmoro Kpusoro
Pora, BbIsiBJIeHHE 3aKOHOMEPHOCTEIH UX pa3MEeLLieH s, CTPOCHMSI, COCTaBa M I'€He3MCd;
npoBeaeHa Oosibliasi paboTa MO yCTAHOBJICHUIO NMEPBHYHOTO COCTaBa KeJIE3UCTO-
KPEMHHUCTBIX MOPOI, W3YUCHHIO MPOLECCOB METaMOP(OreHHOro pyaoodpa3oBanus
M ero odoraiarolero Bo3aeicTBus Ha pyabl. HoiHe Bce Oosibliiee BHUMaHUE Y 1€/~
eTCsl M3YUYCHHIO M APYTruX (hopMalmii, B TOM YHCIIE BIEPBbIC BbISIBICHHBIX HHCTHTYTOM
MeTaba3uTO-CIIMJIMTOBBIX, CBSI3aAHHBIX C HAYalbHbIMM ITanamMu  (POPMHPOBAHHUS
FEOCHHKJIMHAJIbHBIX 30H (K HUM NPHYPOUYEHO MEIAHO-30JI0TO-CYIb(PUIHOE, MbILLbs-
KOBOE M CYpbMSIHOE OpYyIeHEHHE) U KepaTOo(MUPO-JICHTHTOBBIX, CBSA3aHHbIX C dTAaMH
pa3BUTHs KHCIIOTO ByJKaHU3Ma (30J10TOe U KOOalbT-MEIHOE OpYJEHEHHUE), a TAKKe
TEPPUIECHHbIX, PUTMHYCCKHX U TMECTPOLBETHbIX (PYAOHOCHBIE KOHIJIOMEpaThl, (oc-
(daTHOE M aJIFOMUHHEBOE CBIPLE U T. IN.).

Hauato u3yueHue Me3030MCKOro ByJKaHMW3Ma, MPOSIBUBLIEIOCS B CKJIaA4aToOM
obpamienun Ykpaunckoro muta (Kpeim, Kapnater, Joudace, Anenposcko-/Joner-
Kas BIAJMHA) U HEOTEHHOTO ByJIKaHM3Ma 3akapnatbsi U CBA3AHHBIX C HUMH TH/IPO-
TepMaJbHBIX Py MOJUMETAJIOB M IMPOLECCOB MepepadoTKH TOPHBIX MOpPOA. 3a
nocJjieiHee Bpems, Hapsiay ¢ M3y4eHHEM TCOCHMHKIMHAIbHOTO, BHUMAHHE MHCTUTYTa
NPUBJIEKJIN MpoOJeMbl TUIaTGOPMEHHOTO TMajieoByKaHn3Ma. BrnepBbie ycTaHoB-
JIeHbl ¥ MHTEHCHBHO M3YYAlOTCsl NMPOSIBJICHUST pU(eii-HHKHETAIe030iMCKOro ByJiKa-
HHU3Ma B OCA/IOYHOM IUIAT(HOPMEHHOM YeXJie M BYJTKAaHMUYECKME anmapatbl B J10KeM-
OpuiickoM (QyHaameHTe toro-3anana Pycckoit niatdopmbl 1 ee oOpamiieHus, a Tak-
Ke BEPXHENaie030MCKOro ByJKaHM3Ma — B Pa3JOMHbBIX 30HAX COUJIEHEHUs YKpa-
uHckoro umTa 1 Jonbacca, u CBs3aHHbIC C HUMHU PYJAOHOCHbBIE TTHEBMOTHAPOTEpMA-
nuTbl. [Tponomkaercss n3yuyeHne MaiKoBbIX M 0a3aibTOBBIX (popmalMii J10KeMOpHs
1 Manaeo3os.

ITPOLIECCHI JIMTOI'EHE3A, OCA/IOYHOTO PYIOOBPA3OBAHWS
N BBIBETPMBAHWS

OHUM U3 OCHOBHBIX HANPaBICHHI padOTLI B 3TOH 00/1aCTH ABIISICTCS H3YYCHUE
MHHEPAJIOro-neTporpagpuyeckux M reoxumMmuyeckux ocodexHocteit n (popmuposa-
HUSI OCA/IOYHBIX KOMIIJIEKCOB YKPaHHbI M CBSI3aHHBIX C HUMH TM0JIE3HBIX MCKOMAEMBbIX,
B NEPBYIO OYEpPE/b ITaJI€OrCHOBBIX MU HEOTCHOBBIX MIAT(HOPMEHHON YACTH YKpauHbl,
a Taxke Kapnart. 3aBepuiero 00001eHHEe MATEPHAIOB O KUMMEPUHCKUM XKeJIe3HbIM
pyaam [Ipna3oBbsi U OCa/IOYHBIM arpopyaaM YKpauHbl, 3aKOHOMEpPHOCTEH (hopmH-
POBaHMS U BELIECTBEHHOIO COCTaBa POCCHINEN HA TEPPUTOPUN YKPAUHCKOTO ILUTA,
€ro CKJIOHOB M MpHJICratoluX o0JacTeif, 3aKOHOMEPHOCTEH pacnpenesieHust py/IHbIX
MHHEpaJIbHBIX HAKOIUJICHUH B akBaTOpuU A30BCKOro Mopsi. YCremHo pa3padarbl-
BAIOTCSl BOIPOCHI KaTareHe3a U MeTaMop(hu3Ma BepXHENPOTEPO30ICKUX 1 TTaIe030M-
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CKMX OCAJIOYHBIX MOPO/ toro-3anaaa Pycckoil miatopmbl 1 TTpeAropHoro nporunda
Tamumiickoi ckjraayaToi odmacTi.

Ocseltena netporpadus, MUHEPAJIOr sl U T€OXUMHSL TIPO(PHIICH BbIBETPHBAHHS
TJIaBHBIX PA3HOBHUIHOCTEH KPHMCTAUIMYECKUX MOPO 1LUNTA, BCKPbITA B3aMMOCBS3b
M3MEHEHHIl cocTaBa 1 CBONCTB MOPOJ MPHU BbIBETpHUBAHMK U O0JIbIIAS TOPOI00Opa-
3yolliasi poJib TEMOTEHHOTO BBIHOCA BEILECTBA M3 KOPBI JIsSI CONMpPsIKEHHBIX Oacceil-
HOB 0Ca/IKOOOpPa30BaHMS: W3YyueHa MUHEPAJIOTUS MECTOPOKACHUI TIEPBUYHOIO Ka0-
JIMHA M JTATEPUTOUIHON KOPbI BBIBETPHBAHMS: HAYAThI MCCIICIOBAHUS 11O BBISIBICHHIO
MeTaMOp(H30BAHHBIX MEPEOTIOKEHHBIX KOP BHIBETPHUBAHHS B COCTaBe YKPAMHCKOTO
JIOKeMOPHSI.

FEOXMMUYECKUWE PY/IHbIE DITOX U IMPOBUHLUUN

Ha ocHOBe paaMoreoXpoHOJIOrMYECKHX, T€OXMMMYECKUX, MEeTporpaduueckux
M T€OJIOTO-CTPYKTYPHBIX HCCIIEAOBAHNI MHCTUTYTOM BIIEPBbIC MPETOKEHO [ICIJICHUE
3,5 Mwnapaa-ieTHe MCTOPUM TeOJIOrMYECKOro pPa3sBUTHSI TEPPUTOPHH YKpanH-
ckoit CCP Ha 12 reosioro-MCTOPHYECKUX 3MOX € XapaKTepHON st KaXI0#i pyaHo-
XMUMHUYECKOM Creuuaan3alumeil JHAOTEHHOIO WJIM 9K30I€HHOTO TMPOMCXOKICHHS.
CBOMHCTBEHHBIE KaXA0i M3 3MOX Npeodiaaarolime Mpouecchl pyaoodpa3oBaHus
HaLLJTH CBOE BOTLTOLEHHE B TEOXHMHYECKUX PY/IHBIX MTPOBUHLIMAX pa3HOro Macutabda
NIPOSIBJICHNS, YUCIIOM K HACTOSILLIEMY BPEMEHHM B HECKOJILKO AECSTKOB, PYAOHOCHbIE
(bopmMaumn M MapareHeTHYECKHE Py/IHbIC ACCOUMALIMM KOTOPbLIX CEHYaC M3y4aroTCs.

[ToMUMO LIMPOKOU3BECTHOI YKPAUHCKOM Keae30pyIHON MPOBUHIIMH U HOBO-
OTKPBITBIX 30J0TO-CYJIb(HIHBIX M HUKEJIb-KOOAIbTOBBIX TpoBuHlMidc CpeHero
[TpuaHenpoBbsi OOJBLIONH MHTEPEC MPEACTABJISIOT PYyAHbIC TIPOBHHIIMH, CBS3aHHbBIE
¢ nmaatGopMeHHbIM BYJKaHU3MOM (Me/lb, NMOJUMeTamIbl, (PTOp), 0OyCHOBICHHbIE
NMEePBUYHBIM MarMaTUYeCKUM pY/JIOHAKOMICHHeM (TUTAH, UMPKOHHWIl, HHUKE]b, KO-
0anbT M JIp.), @ TAKIKE IK30TCHHbIE PY/IHbIE POBUHLIMHI, CBsI3aHHbIE C (POPMUPOBAHHEM
M MOCJIEAYIOIINM PAa3MbIBOM KOPbI BbIBEPTHBAHHS KPUCTAIUIMYECKHX Mopos (Ook-
CHUTBI, KAOJHHBI, HUKEJIEBbIC PY/bl, POCCHINMM MHHEPAJIOB THTAaHA, UMPKOHA W T. IL.).
C 9THMHM IMOXAMHU M MPOBUHUMSAMH CBSI3aHO TaKkxke (POPMUPOBAHHE OCAIOUHBIX PY/I
kese3a n Maprana. OcoOeHHOCTH TAKOro MOPOI0- U pPy1000pa30BaHMsT U3YHAOTCs
B MHCTHTYTE B BeCbMa LIIMPOKOM HalNa30HE HANpaBiIeHUH, Cpe/IM KOTOPLIX BHAHOE
MECTO 3aHUMAIOT TOHKHE MHHEPAIOrMueckue M IeOXMMMYECKME MCCIIEI0BAHUS C
IIPUMEHEHHEM peHTreHorpadguu, 2JeKTPOHHOH MHUKPOCKONMUM, PEHTIEHOCMHEKTpasib-
HBIX, PE30HAHCHBIX, HEHTPOHHO-AKTUBALIMOHHBIX U JIp. COBPEMEHHBIX METO/I0B.

IMPOBJIEMbI OBLUEN METAJIJIOTEHUU

CuHTe3 pe3yJbTaTOB MCCAeI0BAHUI MHCTUTYTA HAlle]l CBOE BBIPAKEHUE B lie-
JIOM psiie 00001IAFOIIMX FEOXMMHYECKUX, METAUTOTEHHYECKMX, TTPOTHO3HBIX M .
KapT U MOHOTrpapuueckux padoT 1o YKpanHCKOMY ILIHUTY, €ro o0pamMJIeHUIO U JIpy-
rum pernoHam — Kapnaram, Jonbaccy u T. 1., a Taxxe B pazpadorkax no Pycckoii
maatpopmMe M TOKeMOPUHCKHX LIMTOB MHpa, y4YacTMH B COCTABJICHUM TEKTOHM-
4yecKOM kapThl EBpoOmnbl M M3y4eHUH BOMPOCOB CTpaTUrpaduu, TEKTOHUKH, MUHE-
pasiorun 1 metasutorennn Kaprnato-Bankanckoro pernona. CoBmectHo ¢ Munuc-
tepctBoM reosiorr YCCP cocTaBieHa reHepasibHasi nporpamMma HM3ydyeHus Yk-
PAMHCKOIO LIHTA M €ro 00pamMJIeHHss M CBSI3AHHBIX C HUMHA MOT234bIK MIKOMAS MBI
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B OCHOBY KOTOPOMH IOJOKEHbI TEOPETHYECKUE MPEACTABICHHS O [COXMMHYECKHX
pyaHbIxX snoxax npoBuHunu. Co3man KpymHblii o0oOwaroMit Tpya 1O CTpaTur-
padun nokemOpust Ykpaunbl. Hauata paspaboTka eanmHoii, pa3sHOCTOpoHHE 060C-
HOBAHHOM CXeMbl CTPYKTYPHO-TEKTOHHUYECKOTO PailOHMPOBAHUSI ILUTA HA HCTOPHKO-
reoJIOrMYecKoil OCHOBE M BOMPOCOB B3aUMOCBSI3H  CKJIAIYaTBIX M Pa3pbIBHBIX
CTPYKTYpP C JIOKaJn3alueid MecTOPOXKACHHUH MOJIe3HbIX UCKOMAeMbIX M PY/I0BBIBO/I-
HBIMH 30HAMM B YCJIOBHUSX KOHKPETHOW PYAHOI€OXMMHUYECKON MPOBUHLIMH.

[Toka3ana orpomHas poJib IpOLECCOB MeTaMop(pu3ma, yabTpaMeTamophuzma
H METacoMaTo3a B MepepacnpeejJeHHN, pacCessHiM M KOHUEHTPALMKH PYyIHOIrO Be-
1ieCTBa B TOPHBIX MOPOAAX, NMPHYEM YCTAHOBJICHA IOBBILICHHAS PYIOHOCHOCTb
crabomeTamophuzoBaHHbIX mopoa. [ToayueHbl HOBbIC JdaHHbIE 00 OCHOBHBIX 3aKO-
HOMEPHOCTSIX pa3MeLLeHHs T0KeMOPHHCKNX MarMaToreHHbIX U MeTaMOp(OTreHHbIX
MECTOPOXK/ICHHIT B COCTaBe MAPEBHUX LUUTOB; YCTAHOBJICHbI MCTOUHHUKH PY/IHBLIX
PacTBOPOB MECTOPOXKACHUI MeTaMOP(OreHHOI rpynibl 1 0XapaKTepu3oBaHbI Py /I10-
BMELLIAIOLLIHE CTPYKTYPhI 3TOro THMA MecTopoxaeHuil. HavaTer uccrienoBanmus no
YCHSATHIO» MeTamMop(H3Ma, PEeKOHCTPYKLUNHM MEPBUHYHOTO OOJMKa MOPOI Mapamera-
MOP(HUUECKUX TOJLL U H3YYeHUIO UX pyaoHocHOCTH. COBMECTHO C reosioro-passe-
nounbiMu opranunsaiusmu YCCP co3manbl nepoe 00001leHe MaTepHAIOB  Tep-
BbIC KapThl JIPeBHEH KOPbI BbIBETPHUBAHMA YKPAMHCKOIO LIMTA W CBSI3aHHBIX C HEM
MOJIE3HBIX MCKOMAaeMblX. B pesyibTaie BceX 3THX MCCIIE/I0BaHUN TOKA3aHO TPHHLH-
NMaJIbHOE CXOJICTBO 10KeMOpHiicKnX 1 (paHepo30HCKUX PYAHBIX MMOX U OXapaKTepH-
30BaHbl HEKOTOPbIE UX KOHKPETHbIE OCOOEHHOCTH.

METEOPUTUKA N KOCMOXUMMUS

B TewyeHue MHOImMx Jjer MPOBOJAUTCA H3YUYCHHE (l)ll3l’l"leCl\'HX CBOMCTB M Bellle-
CTBCHHOI'O COCTABa KAMCHHBIX M JKEJIC3HBIX MCTCOPUTOB H TCKTHTOB, B TOM YHCJIC
B CpaBHCHHMH C COOTBETCTBYWOUIMMH AaHHBIMHU TI0 3€MHBIM TOPHBIM TIOpoJaM H
.IIy'HHOﬁ MOBEPXHOCTH. Havatbl creuMajbHble MCCICIOBAHUS IO YCTAHOBJICHHUIO
MHHEPAJIOrHYCCKOT 0, XUMHYECKOI0o H H30TOMHOIo cocCraBa 0O0JTBLION MacChl Bellle-
crBa U3 CuxoT3-AJIMHCKOTO METCOPUTHOTO JOXK/I. Hameuaemoe U3YYCHHUC 3CMHOTO
my6mmoro U MCTCOPUTHOTO BEUIECTBA METOAaMH U30TOMHOMI 1 HHCPHOﬁ FrCOXUMHH
TO3BOJIUT MOJONTH K PCLICHUIO TAKHX BOTIPOCOB KaK €/IMHCTBO BCUICCTBA COJTHEYHOM
CUCTEMBI, TOCOJTHEYHOC COCTOSAHHUEC MATCpHH, (l)l'l3HKO-XHMH"ICCKHC yCJIOBHSA €€ KOH-
COJIMAalMH H IlM(l)(l)QpCHL[HaLIHM, CTCIICHb OJHOPOAHOCTH 3eMJIM M €€ OTAeJIbHBIX
000JIOYEK. B T. Y. npupoaa U reHe3uc 3eMHOM KOpPbI.

WUuctutyt reoxumuu u Gusnkn mudepasoB AH YCCP namevyaer u Brnpeab
pacumpsaTh TBOPYECKOE TMpHBJCHEHHE K CBOMM padOTaM COBPEMEHHBIX TOUYHBIX
METO/IOB MCCJICIOBAHWI, MPEICTABISIOIINX HOBYIO, PA3HOCTOPOHHIOK M OOLIHp-
HYI0 HHPOPMALMIO O MHHEpabHOM BellecTBe. Pa3padorka Ha 3TOH OCHOBE HOBBIX
MPOTrPECCHBHBIX TEOJIOMYECKUX TMPEJICTABICHUI MO3BOJNT MOMHMO pPELLIeHHS TpakK-
THYECKUX BOIPOCOB, COBEPLICHCTBOBATH YIJyOJEHHbII aHai3 yCIOBHH M 3aKOHO-
MepHOCTei 00pa3oBaHus U pa3MeLICHHsT MHHEPAIbHbIX acCOLMalnii B 3eMHOM Kope.
OxHoBpeMeHHO 3TO OyaeT Bce OoJiee COMMKATBH TEOJTOrMYecKHe Hayku ¢ (yHOa-
MEHTAJbHBIMH, O0Orauiasi MocJeHHE HOBBIM CPaBHUTEIbHBIM M IKCIEPHUMEHTAIIb-
HBIM MaTepuasioM H COJICHCTBYS JajibHelIeMy TO3HAHUIO U YTBEPXKICHHUIO MATePHU--
AJIbHOT'O €/IMHCTBA MHpA.
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THE GEOLOGICAL SURVEY OF THE NETHERLANDS

I)y
A, THIADENS

Netherland

The Geological Survey of the Netherlands is charged with the following

tasks:

(1) advising the Minister of Economic Affairs in geological matters vsp« cially with
respect to the exploration and exploitation of mineral resources
(2) the interpretation and working out of data available from the e \p]omtion and

exploitation of mineral resources;

(3) the preparation and publication of the geological map of th: Netherlands and
the collecting, preserving and if pncsll)l(' publishing of data about the geology
of the Netherlands, and geological research, all this as far as it is of importance

for the geology of the Netherland;
1) acting as a consulting institution for governmental and private organisations
b= 5

and agcnci(-s in the Netherlands and elsewhere.

The Geological Survey and its legal predecessors have existed for 66 yvears.
Owing to the country’s geographic al situation on the mouth of the rivers
Rlnno Meuse and Scheldt and to the geological development of its surface
(99 % of the country is covered with thick quaternary sedimentary rocks),
the Dutch showed until the beginning of this century no interest in mining
and very litte in geologyv. We were more interested in agriculture, rocldlmm«r
land from the sea, slnppmg and shipbuilding, and trading all over the wor Id.
At the beginning of this century there were four coal-mining companies in
the Netherlands, three of which were French and Belgian owned.

In 1902 the State coal-mines were founded and in 1903 the Rijksopsporing
voor Delfstoffen (State Exploration of Mineral Resources, a predecessor of
the Geological Survey) was founded with the special task on behalf of the
Government to search for coal and salt outside the known mining area in
South Liraburg. The State Exploration of Mineral Resources found coal in
the Peel region, coal and salt in the Achterhoek in the eastern part of the
country. It also proved the first oil and gas shows in the Netherlands’ subsoil
(1923).
The activities of the Rijksopsporing van Delfstoffen, the Rijks Geologische
Dienst and the Geologische Stichting were more or less the same as those of
the present Geological Survey of the Netherlands.

14 MAFI Evkonyv LIV. kétet 1. flizet
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The first geological map of the Netherlands was made to the scale of
1:800,000 by W. C. H. STARING in 1844. From 1858 — 1867 STARING published
on the scale of 1:200,000 a geological map of the Netherlands in 27 sheets.
The second edition was published in 1889.

Another task of the Rijksopsporing van Delfstoffen consisted in advising
the dutch coal mines. From this developed in 1908 the Geological Bureau for
the Mining Area, which from its start has specialized in coal-mining geology
and carboniferous stratigraphy. From the work of the Rijksopsporing van
Delfstoffen it became clear to the Dutch Government that geological mapping
is economically and hydrogeologically of great importance. Therefore in 1918
the Geological Survey of the Netherlands was founded. Its main task was
slightly different, in so far as mapping came first, followed by the explora-
tion of mineral resources and consulting work.

In 1935 when the economic depression was at its worst, the Geological
Survey of the Netherlands was for economic reasons formally made into the
Geologische Stichting (Geological Foundation) with the same staff and outfit,
and the same objectives as the former Geological Survey of the Netherlands.

In 1951 the last sheet of the first edition of the geological map of the
Netherlands 1:50,000 was published.

In 1956 the fieldwork for the second edition for the 1:50,000 geological
map was started for several reasons. The first edition had become out of date.
The demand and requirements of the users of the geological map made a revi-
sion necessary. Moreover new methods, such as aerial photography, sediment-
petrography and sedimentology, pollenanalysis, palaeontology and a new
more detailed stratigraphy made a revision possible.

In the third place modern more or less sophisticated hand-boring methods
had been introduced for taking undisturbed samples down to 6—12 m on an
average in the soft recent and Holocene alluvial sediments.

The old map was based on a traditional legend and indicated as a rule
the formations, members and beds lying at the surface.

In our flat country poor in exposures this map no longer met the requests
and requirements of its users. The geological situation in the Netherlands
consists mainly of horizontal layers, with the younger layers nearly always
completely covering the older ones.

The new map should also give information on the subsoil as deep as pos-
sible. For this purpose new boring methods were developed and the so-called
profile-type-legend was drafted by ir. HacEMAN, head of the mapping depart-
ment of the Survey. On several occasions the principles of this new profile-
type-legend have been published. Therefore in this paper only brief attention
will be paid to this legend. The profile-type-legend uses colours on the map
basicly to indicate certain successions ot the layers in the area. In order to
explain the legend it is useful to give a short outline of the overall section
of the Western Netherlands ( Figure 1).

The section shows that the base of the Holocene depesits is formed by
a Pleistocene landsape consisting mainly of sands and slightly dipping from
east to west. So in Holocene times the sca invaded the region from west to
cast.

As a result of the melting of the permafrost and the icecaps at the end
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Fig. 1. Schematic section through the marine and perimarine area of Western Holland

1. Dune sand, 2. Calais formation, 3. Pleistocene, 4. Duinkerke formation, 4. Dutch peat bog

and after the Pleistocene in front of the transgressive sea, vegetation started
on the Pleistocene sands, resulting in peat-beds which in the western part
were in their turn covered by marine sediments from younger Holocene trans-
gressions. In the east the peatlayers started to grow at a later time and were
never covered by the older Holocene marine sediments.
The older Holocene marine sediments, formed during the rather quick
rise of the sea-level, consist of sand and clay, and are called Calais deposits.
At a certain moment in the development of the North Sea basin, when
the velocity of the rise of the sea-level was diminishing, sand barries developed
in the area of the present coast. Behind these protecting barriers rather thick
peatlayers could develop. The peat sediments are called Holland deposits.
Finally during the still relatively diminishing rise of the sea-level, only
through the old rivermouthes the sea could invade, partly eroding and partly
covering the peatlayers of the Holland deposits landward behind the sand
barries and the dunes with younger marine sediments, the Dunkirk deposits.
The choice of the 3 main components serving in the profile-type-legend
was the Calais deposits, the Holland deposits and the Dunkirk deposits.
Assuming that Calais can never occur on top of Dunkirk these three
components give 7 possible combinations, as indicated on figure 2. These com-
binations are the main profile-types. On the map they are indicated with their
“family” colour. They indicate in the area the composition of the section
from the surface to the Pleistocene. 4 means Dunkirk on Holland on Calais,
B Dunkirk on Calais, " Holland on Calais, # Dunkirk on Holland, D only
Dunkirk on Pleistocene, £ only Calais on Pleistocene, and ¢ only Holland on
Pleistocene.
Before going into further detail some general rules have to be emphasized.
(1) The map is to be a lithostratigraphical, not a chronostratigraphical one. The
facts on which the map will be based must be perceptible and determinable
in the field. The field geologist must be as much as possible independent from
specialised analyses in laboratories.
(2) Work with handborings is the base for the map, 7.c. that the depths that can
be seen on the map is restricted to the depths that can be reached by hand-
boring.

14*
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?.

Duinkerke formation // / Calais formation - Dutch peat bog

Fig. 2. The main profile types

(3) The amount of detail put into the map is governed by successive steps (levels)
on which the map is made. The lower the level the rougher the map. Sucessive
higher levels will contain more details. The highest levels are as a rule optional.
The field geologist is free to use them or not, depending on the geology of the
mapped area.

(4) Owing to the genesis of the transgressive marine and peri-marine deposits
Holland peat can interfinger on the one side with the Dunkirk deposits, on
the other side with the Calais deposits.

(5) Interfingering of Calais with Dunkirk ig supposed to be non existent, owing
to the fast that Calais came into being during the gast rising of the sea-level
and Dunkirk developed in a much later phase during the period of slow sea-
level rise.

The main profile-types are introduced on the sixth level of the map.
The next step in the seventh level is exclusively connected with the phenomena
of the interfingering contacts. In figure 3 type 4 (Dunkirk on Holland on Calais),
is subdivided into 4 I (Holland interfingering into Dunkirk), 4 2 (Holland
interfingering into Calais) and 4 3 (Holland on top interfingering into Dunkirk
and at the bottom interfingering with Calais).

Normally this interfingering consists of only one finger. If Holland peat
is interfingering with more than one finger e.g. in Dunkirk, this is not indi-
cated on the map (Figure 3).

In the same way the main profile-tapes B,C, D, £, F and G are subdivid-
ed. The interfingering is indicated by means of the colours used on the map.
Each main profile-type has a particular family colour on the sixth level. On
the seventh level, where interfingering is introduced, the family colour remains
but is done in as line screens.

The non-interfingered profile has the family colour in close-dot screens,
interfingering into Dunkirk is indicated by horizontal line screens, interfinger-
ing into Calais by vertical line screens and interfingering into both Dunkirk
and Calais by SW-NE line screens.

On the eighth level a subdivision of the profile-types has been made, based
on the nature of development of the Dunkirk and Calais deposits.

The field geologist is free to subdivide the Dunkirk deposits into litho-
genic units such as tidal stream deposits or basin deposits. He can also intro-
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duce, based on archeology, a chronostratigraphic subdivision of the Dunkirk
deposits at the surface. These subdivisions are shown on the map by different
shades of the main family colour. Where the Dunkirk deposits are built up
of sediments of two or more transgressive phases, it is indicated on the map
by diamond-shaped blue dots.

On the eighth level the field geologist is also free to use a subdivision of
the Calais deposits based on facies development, distinguishing between the
clayey marginal facies and the fine sandy central facies or the alternation of
the two. These last facts are given in grey symbols on the coloured pattern.
The higher levels are all optional and are only used if they do not overcrowd
the map with signs. On the ninth and tenth levels special lithological marks
and morphological phenomena can be introduced.

LAGUNAL-ESTUARINE

“B” type

PEAT PROFILES ALONG THE EASTERN EDGE OF THE HOLOCENE BASIN
“F” type “G” type
Go Gi G2 G3

Jin-

N
N

Fig. 3. Schemes of interfingering
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THE DEPTHS OF THE MAP

As mentioned above the depths in the map are limited by the depths
reached by means of the handborings. In the Holocene area we usually try
to reach the Pleistocene base. When the Calais sands are too thick one does
not succeed in it. Likewise when gullies, made during the Dunkirk trans-
gressions are deep and filled with sand they will limit the boring depth ( Figu-
re 4).

By deciding not to fix a certain depth on the map (e.g. 7 m), but to extend
the depth to the boring restricting formations, we are on the map connected
with a geological lithofacies development on the spot.

In figure 5 the profile-type-legend for the dune and coastal barrier land-
scape is indicated. The previous part of the legend refers to the lagoonal,
tidal flat or estuary landscape and the backswamp landscape. For the dune
and coastal bar landscape other components had to be chosen for the main
profile-type, viz. the old dunes and beach sands, the younger dune sands and
in between the D profiles or one of the A, B, C, K, F or ¢ profiles. With these
components 9 main profile-types have been made on the sixth level. On the
map vellow-green to yellow and yellowochre are used.

It is our experience that, although these maps are rather complicated and

w
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need close attention in order fully to profit by them,
they are very welcome to our users, civil engineers,
hydrologists, dike builders ete.

Studying the map from a distance of say 1 metre
one can read the map down to the sixth level. App-
roaching closer to it, the seventh and eighth levels
become clear. Looking at it carefully from an even
closer distance the higher levels become alive and one
can study the map to its maximum depth.

The Geological Survey’s main task is to use its
geological knowhow and experience for the benefit
of the society. Some of the main problems charact-
eristic of the Dutch society are its rapidly grow- ]
ing, very dense population, its shortage of space and _—
its water management. Every square metre has to %

YOUNGER DUNE SANDS

OLDER DUNE SANDS

be used in the most appropriate way and it is a ...

difficult task succesfully to combine the different _H]I“L Q:PRaFE

units of society (housing, traffic, industry, recreat- .

ion, nature- and water conservancy). [/\Q A5t B A CR S RNES

The Geological Survey has to advise all who are g/ 5 Main profile types
connected with the planning of the use of the land in the dune and coastal-
on the build up and the structure of the soil and barrier landscapes
subsoil.

The first of the Survey’s terms of reference and therefore the most import-
ant task is to advise the Minister charged with due application of the mining
laws and regulations in geological matters. This comprises:

a) the geological aspects in the laws and regulations;

b) the geological evaluation of applications for exploration-licences and conces-
sions, mainly concerning oil, gas and salt.
The government wants to avoid two or more companies working on the same
structure and therefore consults the Survey on geological boundaries to be
drawn for the exploration-licences and concessions. ) )

¢) As the law allows the government, when issuing a gas-concession, to claim a
40% partnership in the venture, the Geological Survey has to evaluate the gas-
findings in order to enable the Minister to make his decision whether to join
in the exploitation of the concession, or not. )
In some respects the Geological Survey acts as an accountant of gas reserves
for the selling-buying contracts between the companies and the Gasunion, which
is the distribution organisation for gas in the Netherlands, 50% being controlled
by the Government. )
The Geological Survey has also to represent the Government on gcol()gl‘cu‘l mat -
ters in the Group of Rapporteurs on gas-reserves and the gas-map of Europe
of the Commission on Gas of the Economic Commission of Europe (I5.C.I.).

The management of water in the Netherlands is a major problem for the
Government.

The Geological Survey is a standing advisory institution for the Nether-
lands Government Institute for Water Supply. Up till now 1X10° m* water
annually is pumped up from the subsurface. The rest (twice as much) is supp-
lied by the rivers Rhine and Meuse. In the next 10 years there must be found
an additional 500X 10% m* groundwater for our water supply. In 1/3 of the
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country the groundwater is brackish or salt and cannot be used for winning
fresh water. The Geological Survey is co-operating with the hydrologists and
the hydrogeologists of the Netherlands Government Institute for Water Supply
and Groundwater Survey TNO in the search for the additional 500X 10 m?
water.

Apart from the need of drinking water and industrial water large quan-
tities of fresh water from the Rhine and the Meuse have to be used to check
and drive back the flow of salt water into the harbour of Rotterdam.

While the main object of reclaiming areas from the sea and building new
dams in the Delta area is of course to provide security for the people, the
second object is to get more fresh water basins for the country’s water supply.
The third is the provision of new recreation areas. A fourth object in former
vears was to create new land for agricultural purpose but this is no more
aimed at in the Delta area.

The Geological Survey is acting as consultant for the civil engineers and
hydrologists in the Delta area.

Problems concerning the foundation of dams, dikes and main bridges,
the finding of gravels, clays and sand needed for the dike bodies, the hydro-
geology affecting the situation of the boundaries between salt, brackish and
fresh water, all ask for geological knowhow and advice.

The placing of the new Sloe harbour near Flushing in the Westerscheldt
was changed several hundred metres after the geological investigation of the
area.

On land, civil engineers building highways, canals, big bridges and towns
are often taking into account the geological setting of the area. Normally
plans for new highways and canals cannot be changed, but a knowledge of the
geological situation is a great help to avoid bad or wrong foundations. Tt is
difficult to evaluate the economic value of this kind of Uoolomcal knowhow.
However, it is interesting to give one small example. In the Alblasserwaard
the plan of a third grade road was removed several hundred metres and in
this way the costs in building and maintenance of this road were decreased
by f 1,000 —per metre, which makes f 1,00.0000 —per km.

As to mining geology special problems with an important geological aspect
have to be solved by the mining geologists of the Survey.

For instance the question of water management in a mine, when the water-
level in neighbouring mines, which have been closed down, is rising and the
undewmund works are filled with water. This water will no doubt be leaking
into the still working mine and the questions which arise are: how much
water can be expected (what pump capacity do we need), can we build dams
in the underground works in order to check the leaking water and if so, where
are the strategic points to build these dams?

The Geological Survey of the Netherlands was obliged to introduce and
develop special boring materials for its mapping and consulting activities.
As in the Netherlands there are no natural outcrops and artificial outcrops
are from time to time only made on building sites. Surveying in the field for
mapping and consulting purposes always has to be done by handboring. For
this work the Survey developed small handcorers with which it is possible to
take undisturbed cores in soft muddy and sandy rocks to 8 —12 m. depth. For
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Fig. 6. Hand corers (d, e and f DACHNOVSKI apparatus)

wet sands the v.d. Staay corer has been developed. Both the Dachnovski and
v.d. Staay corers enable us to study the structure of the sediments in undi-
sturbed cores (Figures 6,7, 8 and 9).

At sea we use the Zenkovitch apparatus which stands on the bottom of
the sea and enters the soft rock with a vibrating core barrel The barrel is
pulled out on a normal way which is usually difficult from a ship Therefore
the Geodoff was developed. The Geodoff also stands on the floor of the sea.
The core barrel of 5 m enters the sediments while vibrating and is also pulled
out vibrating. The Zenlkovitch apparatus uses its own weight, in the Geodoff
additional hydraulic power is added (Figs. 10 and 11).

Before 1959, the year when the Slochteren gasfield was discovered, the
interest if the Geological Survey in the North Sea was directed at sediment
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Fig. 7. Sample from the DACENOVSKI apparatus

transport along the coast. The civil engineers of Rijkswaterstaat who are
charged with the coastal defence had to be advised rather in detail about
the build up and the changes of the dunes, the beach and the bottom of the
sea along the coast.

After 1959 and specially after 1967 when the mining law for the conti-
nental shelf came into force and boring islands entered the Netherlands shelf
in the North Sea in 1968, the Geological Survey started to collect as many
facts, samples and geophysical data of the bottom and the superficial sub-
surface of the North Sea as possible. It is a well known fact that it is not easy
to place the legs of the platforms firmly on the bottom of the sea. Sometimes
e.g. on Pleistocene sands, there are no difficulties, but if thick beds of soft
clay are encountered there may arise all sorts of difficulties and even drilling
platforms may have to be removed to a nearly appropriate place.

The Geological Survey is engaged in dcveloping a geological map also
based on the “profile type” principle.

For all these purposes the Geological Survey comprises 6 departments, viz.:

— the mapping department

— the department for economic and technical geology

— the department for mining geology and carboniferous geology
— the subsurface department

— the department for mineral resources

— the department of the laboratories.
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Fig. 10. The ZENKOVICH apparatus
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Fig. 11. The Geodoff
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In the laboratory department there are 14 labs:

palaeontology of the molluses of the Cenozoicum
palaeontology of the microfauna of the Cenozoicum
palaeontology Mesozoicum

palaeontology Palaeozoicum

palaeobotany pollen Cenozoicum

palaeobotany diatoms Cenozoicum

palacobotany Mesozoicum

palaeobotany Palaeozoicum-megaplants, megaspores
palaeobotany microspores

sediment-petrography

sedimentology

granulometry

coal petrology

gravel,

The Geological Survey employs 30 academic geologists and mining engi-
neers and a staff of 155 technicians, draughtsmen and administrative personal
and other personnel.

The main office of the Survey is in Haarlem.

The department for carboniferous and mining geology is housed in the
Geological Bureau for the Mining Area in Heerlen. The mapping department
which has its headquarters in Haarlem, is decentralised and has 6 district
geologists with 8 district offices in the field. The mapping department also
comprises a geophysical (geo-electrical) subdepartment and a cartographical
subdepartment.

The department for economic and technical geology is mainly concerned
with subjects of Quaternary geology and water supply.

The mineral resources department deals with all mineral resources, except
oil, gas and Quaternary sands, clays, efc. So it is concerned with salt, uranium,
limestone, dolomite efc.

The subsurface department is working on oil and gas geology in the
Netherlands and the North Sea and is doing the preparatory work for advising
the Minister in charge of mining laws.

Apart from the maps there are 3 series of publications: the Mededelingen
Nieuwe Serie which appears yearly, Mededelingen Serie C' comprising mono-
graphic publications and Explanatory notes to the maps.
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LES INSTITUTIONS GEOLOGIQUES ITALIENNES
ET LA NOUVELLE CARTE GEOLOGIQUE I’ITALIE

l\il]'
R.SELLI

[talie

En Italie les organisations qui ont pour but la recherche géologique pure
ou appliquée sont nombreuses, elles ont des origines variées et se proposent
des fins et des activités tres diverses. 1l n’est pas facile d’en brosser un tableau
complet et il serait trés long d’en faire une illustration approfondie. Nous essaie-
rons dans cet exposé de vous entretenir sur les principales et les plus actives.

Tout d’abord pour mieux orienter le lecteur nous pouvons schématiser
les diverses institutions de la facon suivante:

Instituts Universitaires

C'onseil National des Recherches

. Comité géologique et Service géologique d'ltalie

. Autres institutions de recherche d’Etat ou sous le controle de I'Etat
. Activités privées

Académies et Sociétés scientifiques.

DU~ ttio~

Ce tableau, bien que trés hétérogene, servira de guide durant notre
exposé. Nous examinerons ensuite, & part, un argement qui, a notre avis, peut
avoir un intérét particulier pour cette réunion, c’est-a-dire la nouvelle carte
géologique d’Italie et les programmes pour le développement futur de la carto-
graphie géologique italienne.

2. INSTITUTS UNIVERSITAIRES

Toutes les Universités italiennes, sauf de rares exceptions qui ne s’intéres-
sent pas a la recherche géologique, appartiennent a I’Etat et dépendent du
Ministére de I'Instruction Publique, qui fournit les fonds nécessaires a leur
fonctionnement. Tout le personnel provient de concours publics, a I'exception
des charges d’enseignement qui sont confiées par les Facultés.

En 1968 il y avait 79 Instituts Universitaires de Sciences géologiques
dirigés par un professeur titulaire et, pour étre plus précis, ils étaient répartis
ainsi: Géologie ou Géologie et Paléontologie (22), Minéralogie ou Minéralogie
et Pétrographie (20), Paléontologie (4), Pétrographie (2), Géochimie (1), Géo-
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logie appliquée (4), Gisements minéraux (2), Géotechnique (1), Exploitation
des Mines, Géophysique (8), Océanographie (2), Minéralogie et Géologie (8).

Pour la plupart ils dépendent de la Faculté des Sciences, alors que les
autres dépendent des Facultés pour ingénieurs et agronomes.

L’importance, 'organisation et la composition de ces Institutes est trés
diverse: en effet on passe d’Instituts avec une équipe de deux ou trois person-
nes a d’autres, appartenant & quelques grandes Universités, avec plus de
soixante personnes réparties entre chercheurs, techniciens et aides. Cette diver-
sité dépend de facteurs multiples: variétés et ampleurs des terrains de recherche,
temps différents d’institution, nombre d’étudiants etc.

Les plus anciens de ces Instituts sont pratiquement nés en 1860 avec
I'unité de I'Italie lorsque les premiéres chaires de Géologie et Minéralogie ont
été instituées dans toutes les grandes Universités d’alors (auparavant il n'y
avait généralement que des chaires de Sciences naturelles). Les professeurs
avaient souvent un assistant et un aide ou technicien pour la conservation
des collections ou des laboratoires existants ou en cours de formation. Ces
noyaux, grace a l'accroissement des professeurs et du personnel, sont devenus
aujourd’hui d’importants Instituts, qui, selon les prévisions, seront organisés
dans un avenir proche en Départements de Sciences Géologiques.

L’activité qui se déroule aujourd’hui dans les Instituts Universitaires est
multiple et variée. A coté de I'enseignement et de la préparation pour le Doc-
torat és Sciences Géologiques, Sciences naturelles, Diplomes d’Ingénieurs des
Mines et ingénieurs civils, hydrauliques etc., leur activité de recherche est
intense.

Avant tout il s’agit de recherche pure, dans les domaines et sur les thémes
les plus variés. Cette recherche a surtout une orientation régionale, c’est-a-dire
qu'elle a lieu sur des aires italiennes ou il existe désormais une tradition de
chaque Ecole et qui sont, en grande partie, les plus proches du siége de I’Uni-
versité. Pour quelques-uns des plus grands Instituts les domaines de la recherche
sont beaucoup plus vastes et s’étendent a une plus grande partie de I'Italie
ou également de 'étranger et & des thémes de caractére régional ou de recherche
de base.

Mais souvent dans les Instituts Universitaires a lieu également une recher-
che appliquée sur demande d’Organismes d’Etat ou d’Organismes privés sur
les themes les plus variés (géologie des constructions, géohydrologie, gisements
minéraux, géotechnique ete.).

Les recherches pures ou appliquées effectuées dans les Instituts Universi-
taires sont libres, c¢’est-a-dire laissées A l'initiative et & la vocation de chacun
(grace a la liberté d’enseignement et de recherche dont jouissent les profes-
seurs et les chercheurs universitaires), ou bien ce sont des recherches d’équipe
librement formées dans les Intsituts les plus grands. En d’autres cas au con-
traire il s’agit de recherches programmées et organisées par d’autres Orga-
nismes (CNR, Ministére, Organismes d’Etat ou Organismes privés etc.), quel-
quefois méme & D'échelle nationale; ce sont ces Organismes qui financent.
Nous en donnerons plus loin quelques exemples.

Enfin il faut ajouter que la plus grande partie de la recherche pure, de
méme qu’une bonne partie de la recherche appliquée, est effectuée aujourd’hui
dans les Instituts Universitaires.
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Quelques-uns des plus grands Instituts de Géologie publient des Re vue s
périodiques. Parmi les plus répandues on peut citer: « Rivista Italiana di Pale-
ontologia e Stratigrafia » (Milan), « Giornale di Geologia » (Bologne), « Geologica
Romana » (Rome), « Mineralogica e Petrographica Acta » (Bologne), « Periodico
di Mineralogia » (Rome). D’importantes séries de Mémoires ou Tra-
vaux sont également publiés périodiquement par les Instituts de Padoue,
Pavie, Ferrare, Génes, Naples etc.

2. CONSEIL NATIONAL DES RECHERCHES

Le Conseil National des Recherches (CNR), créé en 1923, est un organe
d’Etat autonome qui dépend de la Présidence du Conseil des Ministres et qui
favorise, coordonne et finance la recherche scientifique et technologique.

L’activité de cet Organisme est trés vaste. Avant tout il établit et finance
des contrats de recherche avec des chercheurs, des groupes de chercheurs,
des Instituts Universitaires et d’autres Organismes sur des programmes d’étude
bien définis. En outre il crée et gére, tout seul, des Instituts, des Laboratoires
et des Centres d’étude a des fins scientifiques bien définies, dans les domaines
de recherche fondamentale et appliquée qui exigent des moyens et un person-
nel considérables et qui ne peuvent étre affrontés par les Instituts Univer-
sitaires ou d’autres Organismes publics ou privés. Enfin il s’occupe des rapports
avec les organisations internationales. Dans ce but et d’autres moins importants
qu’il serait long de citer, le CNR dispose de Comités et de Commissions d’ex-
perts qui coordonnent et jugent chaque initiative.

Pour ce qui est des Sciences géologiques et miniéres le CNR finance de
trés nombreuses initiatives qui ont fait énormément progresser les connais-
sances stratigraphiques, tectoniques, paléontologiques, sédimentologiques etc.,
des Alpes, des Apennins du nord, des Appennins de centre-sud et de la Sicile.
Ces recherches fondamentales s’effectuent surtout par des programmes coor-
donnés et en accord avec de nombreux Instituts Universitaires. Le résultat
¢’est la publication d’'un grand nombre de Mémoires, notes, de cartes géolo-
giques détaillées et modernes; le CNR se charge de tous les frais.

Toujours dans le domaine de nos disciplines le CNR a créé ses propres
organismes de recherche parmi lesquels on peut citer: le Laboratoire pour la
Géologie marine de Bologne, I'Institut international de volcanologie a Catane,
le Laboratoire pour le traitement des minéraux & Rome. D’autres labora-
toires sont prévus pour 'étude des problémes géophysiques de la lithosphere,
des ravinements, alluvions, ete.

Ces laboratoires et Instituts, pourvus de moyens financiers considérables
et disposant de nombreux chercheurs et techniciens spécialisés, malgré le
caractére récent de leur institution, on déja obtenu des résultats trés intéres-
sants. Par exemple, le Laboratoire pour la géologie marine a déja fait des
découvertes remarquables sur les processus de sédimentation, sur la structure
et I’évolution tectonique et paléogéographique de la mer Tyrrhénienne et de
la mer Adriatique. Le CNR a en cours de développement des programmes
spéciaux pluri-disciplinaires dont trois en particulier concernent les Sciences
géologiques: I'approvisionnement hydrique, 'océanographie et les ressources
marines, 'exploitation des énergies endogénes. Dans le cadre de ce dernier
on a prévu la création d'un Institut géotermique international.
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Enfin parmi les autres initiatives il ne faut pas oublier les nombreuses
expéditions géologiques a I’étranger, organisées et financées par le CNR dans
de nombreux pays méditerranéens, Afrique orintale, Himalaya, Antarctide
cte., et apport d’idées et de moyens a des programmes d’étude internationaux.
Le CNR a ses propres publications, parmilesquelles la revue périodique « La
Ricerca Scientifica » qui informe sur les diverses recherches accomplies; en
outre il subventionne de nombreuses revues dont plusieurs de géologic:.

3. COMITE GEOLOGIQUE ET SERVICE GEOLOGIQUE D’ITALIE

Etant donné le but de notre rencontre nous nous étendrons plus longue-
ment sur cet argument.

Le 12 Décembre 1861, quelques mois aprés 'unification de I’Ttalie, une
loi déeida la création d’une carte géologique d’Italie a 1'échelle 1:50 000,
confiée aux soins du Corps des Mines. Par la suite, en 1867, fut créé un Comité
géologique ayant pour tache le levé proprement dit. Mais étant donné les
difficultés au milieu desquelles se trouvait alors le Pays a peine unifié, ces
décisions eurent un faible résultat. Lorsque le nouvel Etat eut Rome pour
capitale, et plus précisément le 15 Juin 1873, une loi fut promulguée, insti-
tuant le Service géologique d’Italie (alors appelé Bureau géologique) avec son
propre sieége et sa propre bibliothéque, chargé de la préparation et de la publi-
cation de la Carte géologique d’Italie, sous la haute direction scientifique du
Comité géologique.

Ces deux organes: Comité géologique et Service géologique d’Italie rem-
plissent encore aujourd’hui, en substance, ces fonctions.

Le Comaté géologique est un organe constitué de professeurs universitaires
et de spécialistes possédant une grande expérience, nommé par le Ministre
de I'Industrie. 11 coordonne et contréle le levé de la carte géologique, en don-
nant les directives scientifiques et techniques générales. En particulier il
trace les programmes du levé, établit les critéres et les normes pour assurer
une orientation uniforme et moderne du levé, la coordination, le dessin et
I'impression de chaque feuille; il exprime des jugements sur les nombreux
problémes particuliers concernant la géologie italienne. Plusieurs commissions
d’étude ont été créées a son sein, en particulier une Commission stratigraphique.

Le Service géologique d’ltalie est un organe actif dépendant du Ministére
de I'Industrie et qui a comme taches essentielles de levé et la publication
de la Carte géologique d’Italie et les études paléontologiques, stratigraphiques,
sédimentologiques ete., qui 8’y rapportent. Une activité intense est également
consacrée aux études géologiques pratiques pour le compte d’autres Adminis-
trations de I’Etat et de particuliers sur des arguments spécifiques: gisements
minéraux, barrages, éboulements, aqueducs, systématisation des talus etc.
Le personnel est constitué de 120 personnes parmi lesquelles 50 géologues,
dont une partie (35) est chargée du levé de la Carte géologique d’ltalie et des
études qui s’y rapportent et une autre (15) chargée des recherches géologiques
appliquées.

Le Service géologique d’ltalic a commencé les levés systématiques des
1873 dans les régions présentant le plus grand intérét au point de vue minier
(Sicile, Sardaigne, Alpes Piémontaises, Toscane, Alpes Apuanes ete.). En 1878
apparurent les premieres feuilles au 50 000 et au 10 000 et une carte miniére
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d’Italie au 600 000. En 1881, au II* Congres géologique international de
Bologne, fur présentée une carte géologique d’Italie a I’échelle 1:1 000 000¢.
La méme année virent également le jour des cartes géologiques des Alpes
occidentales, de la Ligurie centrale, de la Toscane centrale etc., a différentes
échelles.

Mais c’est en 1884 que le Service géologique entreprend la publication
systématique de la carte géologique d’Italie en 278 fenilles a I’échelle 1:100 000
qui constitue la carte base de notre Pays. Malgré I'activité intense de ce Service,
en 1915 il n’y avait eu que 116 feuilles publiées, raison pour laquelle on sentit
le besoin d’avoir la collaboration de géologues universitaires et d’autres Orga-
nismes. Par exemple le Magistrat des Eaux de Venise se chargea du levé et
de la publication des 40 feuilles de la région vénitienne. Malgré ces collabora-
tions en 1960 243 feuilles seulement étaient publiées, feuilles qui, de plus
étaient déja, en grande partie, trés vieilles au point de vue scientifique. Cette
situation était due aux guerres et aux conditions politiques du Pays, mais
surtout au grand manque de personnel du Service géologique.

En plus de la carte géologiqu d’Italie au 100 000 et aux explications
jointes a chaque feuille, le Service géologique a publié autrefois des cartes
géologiques, a des échelles trés variées, d’aires qui présentent un intérét parti-
culier au point de vue minier et géologique et la carte générale d’Italie au
1:1 000 000¢. En outre il publie le Bulletin du Service Géologique en un volume
annuel et deux séries de Mémoires géologiques et paléontologiques.

4. AUTRES INSTITUTIONS DE RECHERCHE APPARTENANT A L’ETAT
OU SOUS LE CONTROLE DE IETAT

Il s’agit d’'un grand nombre d’institutions qui ont pour but la recherche
pure et appliquée dans des domaines purement géologiques ou collatéraux.
Nous ne citerons ici que certains des plus importantes.

L’ Institut National de Géophysique & Rome et I'Observatoire Géophysique
de Trieste sont deux organismes importants qui travaillent dans tous les
domaines des disciplines géophysiques: actuellement le second effectue un
travail intense en Mer Méditerranée. Ils publient également leurs propres
revues périodiques.

L’Observatoire volcanologique du Vésuve (Naples) et celui de I’Etna (Catane)
ont pour but principal I'étude des deux plus grands volcans actifs italiens et
le controle des phénoménes qui se produisent.

Les Stations expérimentales d’ Agriculture et 1Institut expérimental pour
I’étude et la défense du sol du Ministere de 1’Agriculture s’intéressent surtout
aux recherches pédologiques. Les Services Hydrographiques groupent tous les
dléments relatifs aux cours d’eau italiens et & leur utilisation.

infin ' Institut Géographique Militaire et Institut Hydrographique de la
Marine sont deux grands organismes qui font les levés, impriment et publient
surtout les cartes topographiques italiennes et les cartes bathymétriques de
la Méditerranée.

La Caisse du Midi (Cassa del MEZZOGIORNO), créée pour le développe-
ment économique et social de I'Italie Méridionale, favorise, coordonne et con-
trole une vaste activité de recherche dans les domaines de la géohydrologie,
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stabilité des versants, conservation du sol, pédologie etc., soit par linter-
médiaire de ses propres bureaux techniques, soit par celui d’autres organismes
(Organismes et Consortiums de bonification), soit en confiant des recherches
A des Instituts Universitaires. Aussi la Caisse du Midi dispose-t-elle directe-
ment ou indirectement de nombreux géologues spécialisés dans diverses bran-
ches de la recherche pure et appliquée. La réalisation la plus importante de
ces derniéres années est le levé d’une nouvelle carte géologique de la calabre,
en cours d'impression et de publication, au 25 000. Les grandes Administra-
tions d’Etat italiennes ont leurs propres services géotechniques et géologiques
appliqués. C'est le cas, par exemple, de 'ANAS (Administration Nationale
Autonome des Chaussées), des Chemins de fer de I'Etat, et de 'ENEL (Admi-
nistration Nationale de 1’Energie Electrique). Cette derniére surtout dispose
d’organes techniques nombreux et importants qui font des recherches géologi-
ques et géotechniques pour les grandes constructions hydro-électriques et les
travaux qui s’y rattachent.

Le CNEN (Comité National pour I’Energie Nucléaire) posséde un Labora-
toire Géominier et un Groupe d’Activités Miniéres qui effectuent des recherches
sur les ressources d’uranium en Italie et a I'étranger et tous les examens géo-
logiques qui ont rapport a la construction des installations nucléaires. Ils ont
a leur disposition de nombreux géologues et sont dotés de moyens de recherche
modernes. C'est du CNEN que dépend le Laboratoire pour I’Application des
radio-isotopes & 1’hydrogéologie (Bari) et le Laboratoire de Géologie Nucléaire
(Pise). Ce dernier, en particulier, a une activité trés intense, méme a I'échelle
internationale, et il est, dans ce domaine de recherches, I'organis.ne italien
le plus important.

Parmi les Administrations auxquelles participe I’Etat, il faut rappeler
le groupe ENI (Administration Nationale Hydrocarbures) et en particulier
'« Agip mineraria». C’est la une grande entreprise qui travaille en Italie et
dans de nombreux pays étrangers & la recherche et a I'exploitation des gise-
ments de gaz et de pétrole. Elle dispose de laboratoires équipés de facon moderne
ot dotés de trés nombreux techniciens et spéeialistes dans tout s les branches
des disciplines géologiques et géophysiques (géologues, paléontologues, micro-
paléontologues, sédimentologues, pétrographes, géophysiciens ete.). Dans ces
laboratoires on ne se consacre pas seulement aux activités habituelles propres
a chaque industrie pétroliére, mais aussi a des recherches fondamentales qui
fournissent un apport direct considérable a la géologie en général. Les Etudes
et Mémoires qu’ils publient sont nombreux et importants. Il existe aussi en
Ttalie des organismes géologiques de caractére régional. Ainsi les Régions
sicilienne et sarde ont des Comités géologiques régionaux qui se consacrent
au levé et & la mise a jour des feuilles au 100 000° des deux iles. Ces deux
régions comme celles du Trentin, du Haut Adige, et du Frioul-Vénétie Julienne
disposent également de laboratoires géologiques qui leur appartiennent et
parfois méme d’organismes pour les recherches miniéres et les probléemes géo-
logiques appliqués.

Des Administrations publiques moins importantes (Provinces et parfois
grandes Communes) essaient aussi aujourd’hui d’avoir leurs propres géologues
pour tous les problémes de géologie des routes et des constructions en général;
¢’est le cas de la Province de Bologne.
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ACTIVITES PRIVEES

De grandes Sociétés privées ont leurs propres Services géologiques, parfois
rcnmrquab]cmx nt équipés. En premler lieu on peut citer la Montedison (Milan)
qui posseéde une Division miniére s occupant de recherche et d’ e*(pl(nta,tmn
d’hydrocarbures, de minéraux et de carriéres en Italie et a Uétranger. De méme
la SNIA VISCOSA de Milan qui se consacre & la recherche d’ hv(hocarburos
en Ttalie avec quelques géologues. Mais il existe surtout un grand nombre
d’entreprises de constr uction de routes, barrages, chemins de fer et autres

grands travaux publics qui ont des Services gu)loguluos et techniques, souvent
bi(\n équipés, pour tous les problemes concernant les fondations et toutes les
questions de technique géologique qui s’y rapportent.

De méme il y & de nombreuses Sociétés et des Bureaux Techniques privés
qui se consacrent a une activité-conseil sur les problémes les plus divers de
la géologie appliquée : fondations, approvisionnement hydrique, levés géologi-
ques particuliers, prospection miniére, recherche des hydrocarbures ete.

Ces organismes, formés de géologues, d’'ingénieurs (rcol()ffues de techniciens
géologues, sont tantot spccmhsus sur des arguments p(u'tlcullnrs tantot ils ont
des activités plus étendues. Dans certains cas ils sont dotés de laboratoires
et d’outillage tres riches, méme pour le forage, et de tous les appareils néces-
saires. Naturellement il n’est pas possible d’entrer ici dans des détails qui
occuperaient trop de place

Enfin il faut rappeler qu’un nombre important de géologues de profession
exercent une profession libérale, généralement sur le pl(m local ou régional.

La plupart des géologues italions et surtout ceux qui exercent une ])r()fes-
sion libérale, ou depondent d’entreprises industrielles privées et a participa-
tion de I’Etat, sont groupés par FANGI (Association Nationale des Géologues
Italiens). C’est une association libre qui sauvegarde la dignité, le prestige et
les intéréts syndicaux des géologues et s’efforce de faciliter 'emploi des géo-
logues dans les diverses activités scientiques et techniques.

11 existe aussi un Album de I'Ordre des Géologues olt sont inscrits environ
1700 géologues italiens pouvant exercer la profession libérale de géologue.

ACADEMIES ET SOCIETES SCIENTIFIQUES

11 ne s’agit pas d’organisations de recherche, mais d’Organismes qui pu-
blient des revues périodiques avec des travaux en partie ou totalement géologi-
ques, apres présentation et discussion durant les Réunions des membres.

Leur nombre est trés élevé: toutefois nous ne citerons ici que celles qui
présentent le plus grand intérét a notre point de vue, entendant par Académie
les Instituts zl_\'ant un nombre limité de membres et par Sociétés scientifiques
celles ot il n’existe pas de limite & ce nombre.

L'« Accademia nazionale dei Lincei » qui a son siége & Rome est la plus
grande Académie italienne. Fondée en 1602, elle a comme membres les plus
<rrmds représentants de la Science et de la Culture italienne; des membres
étrangers en font également partie. De la Classe de Sciences physiques, mathé-
matiques et naturelles fait partie la Quatrieme Catégorie (Géologie, Paléonto-
logie, Minéralogie et leurs applications) avec 18 membres italiens et 9 étrangers.
I’Académie public des Comptes-Rendus, des Mémoires, des
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Cahiers et dautres ouvrages parmi lesquels il y a trés souvent des travaux
des Sciences géologiques. Elle organise en cutre des Réunions et des Congrés
sur des thémes spécifiques actuels qui concernent souvent aussi nos Sciences.
Par exemple durant ces derniéres années des Réunions ont été organisées
ayant pour themes: « Les fonctions de la Géologie dans les travaux d’intérét
public », « Les Sciences de la Nature en face des événements hydrogéologiques ».

Parmi les autres Académies italiennes qui font partie de I’'Union académi-
que internationale nous nous bornerons a citer les plus connues: « Accademia
delle Scienze di Torino, Accademia delle Scienze dell’Instituto di Bologna,
Istituto lombardo Accademia delle Scienze di Milano, Societa Nazmnalo di
Scienze lettere ed Arti di Napoli, Istituto Veneto di Scienze lettere ed Arti
di Venezia». Elles sont presque toutes divisées en deux classes de Sciences
physiques et naturelles et de Sciences morales et ont des members italiens
et étrangers parmi lesquels un certain nombre de représentants des Sciences
géologiques. Elles publient périodiquement des Mémoires, des Actes
etdes Comptes-Rendus.

Des ouvrages géologiques paraissent quelquefois aussi dans les publica-
tions de I’Accademia Gioenia di Catania, Accademia patavina di Scienze lettere
e Arti di Padova, Accademia di Scienze lettere e Arti di Palermo.

La Société Géologique Italienne est la plus importante et la plus ancienne
des associations libres qui réunissent les géologues italiens. Elle fut fondée
a Bologne en 1881 et actuellement elle a son siege a Rome. Elles est dirigée
par un Président dont la charge dure 2 ans et par un Conseil Directif élu par
I’Assemblée générale des Membres. Les membres italiens et étrangers qui en
font partie sont actuellement 1200 environ.

La Société publie un Bulletin et des Mémoires dans des fasci-
cules trimestriels.

La Société italienne de Minéralogie et Pétrologie ayant son siege a Milan,
fut fondée en 1940: elle réunit 450 minéralogistes, pétrographes et géochimistes
environ. Elle publie un volume annuel de Comptes-Rendus scienti-
fiques.

La Société Paléontologique italienne fondée en 1948 a son sieze & Modeéne
et publie chaque année un Bulletin. Elle groupe 200 membres.

Ces trois Sociétés tiennent des Congres tous les ans et tous les deux ans,
suivis d’excursions dans des régions classiques italiennes.

Il existe aussi d’autres Associations ou Sociétés de caractére national ou
régional de géotechnique, géologie appliquée, gisements minéraux, séismologie,
géographie, spéléologie ete., la plupart publiant leurs propres revues.

Enfin parmi les nombreuses Sociétés de Sciences Naturelles quelques-unes
publient souvent des ouvrages géologiques (Societa italiana di Scienze Naturali
di Milano, Societa toscana di Scienze Naturali di Pisa, Societa dei Naturalisti
di Napoli ete.). Quelques Musées de Sciences Naturelles sont aussi des centres
d’étude ayant leurs revues (Trento, Milano, Verona). Pour essayer de rendre
un peu moins incomplet ce tableau, on peut rappeler qu’il existe aussi des
journaux périodiques indépendants non édités par des Instituts de
recherche, Académies, Sociétés ou autres Organismes. Leur nombre est trop
élevé pour permettre une énumération compléte. Toutefois deux d’entre eux
ne peuvent étre oubliés: Palacontographia italica (Pise) et Quaternaria (Rome).
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7. LA NOUVELLE CARTE GEOLOGIQUE D’ITALIE

Comme nous 'avons dit plus haut, la Carte géologique d’Italie au 100 000
se trouvait en 1960 dans un état tres précaire : seules 243 feuilles sur 278 avaient
été publides et celles-ci, pour la plupart, avaient beaucoup vieilli parce que
les levés dataient de 30 & 80 ans ou bien étaient introuvables parce qu’épuisées.

Etant donné cette situation, en 1960 une loi fut promulguée mettant
a dispositi(m les fonds nécessaires pour le complétement et la mise a jour
de la Carte géologique d’Italie et prévoyant la collaboration massive des
Instituts universitaires italiens. 138 feuilles étant considérées valables, y com-
pris celles de la Calabre (18), de la Sicile (27) et de la Sardaigne (26) en cours
de levé et de mise a jour, confiées respectivement a la Caisse pour le Midi
et sux Régions sicilienne et sarde, il fallait effectuer le levé ex novo et la
publication des 140 autres feuilles, avant le 30 Juin 1970.

I’engagement a été tenu et nous pensons que ce travail fait honneur
a la Géologie italienne qui a pu mettre a la disposition de la Science et de
la Technique une carte géologique d’Italic moderne et trés soignée. Nous
pensons qu'il est utile de donner quelques détails.

Les 140 feuilles en question couvrent une surface totale de 181 600 km?
de terres émergées présentant des difficultés géologiques de tout genre: qu’il
suffise de dire qu’une grande partie couvre deux des chaines les plus complexes
de la terre au point de vue stratigraphique et tec toniquo' les Alpes‘et les
Apennins. Le travail de levé en campagne conduit a I’échelle 1:25 000, parfois
1:10 000 a pratiquement commencé en 1961 et a été achevé au début de 1969,
cest-a-dire en 8 ans seulement. En date d’aujourd’hui 95 feuilles environ
ont déja été publiées, les 45 autres sont en cours d’impression et seront éditées
avant le mois de Juin 1970. Les notes explicatives qui accompagnent chaque
feuille sont également en cours d’impression bien avancé.

Cette tache a été organisée, conduite et controlée dans chacun de ses
détails par le Comité géologique. Tous les Instituts de géologie des Univer-
sités italiennes ont collaboré a sa réalisation ainsi que quelques Instituts de
Minéralogie et Pétrographie qui, au total, ont fait le levé et préparé pour
I'impression 95 feuilles, le Service géologique (40 feuilles) et PAGIP miniére
(5 feuilles). Des géologues, des micropaléontologues et des pétrographes, enga-
gés sur contrat, au nombre de 80— 90 environ, ont également participé au levé.
La direction du levé de chaque feuille a été assumée par les Directeurs des
Instituts Universitaires ou par les géologues du Service géologique, chacun
pour les feuilles de sa compétence.

Naturellement pour réaliser de facon uniforme et rationnelle un si vaste
levé, le Comité géologique a di suivre des critéres et des normes précis. Voici
quelques détails: il v a eu fondamentalement deux critéres de base pour la
nouvelle carte:

Au point de vue stratigraphique on a adopté le concept de formation:
en d’autres termes on a effectué la cartographie des formations, ¢’est-a-dire
des unités stratigraphiques définies par leurs caractéres lithologiques, sédi-
mentologiques, etc., reconnaissables sur le terrain. Au point de vue tectonique
on a essayé d’indiquer objectivement les faits concrets et évidents, en éli-
minant toute interprétation personnelle; ce second critére était surtout néces-
saire pour I’Apennin, ot il existe des terrains dans des conditions peu claires
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de positions structurelles qui sont a l'origine d’interprétations tectoniques
nombreuses et parfois contrastantes.

Pour la réalisation concréte de la carte selon ces critéres généraux, un
long travail préliminaire a été réalisé par le Comité Géologique, auquel ont
également participé d’autres spécialistes intéressés et qui a parté a la rédac-
tion d'un fascicule contenant toutes les indications et toutes les instructions
nécessaires. Etant donné la grande variété de formations et de problémes
stratigraphiques que présente la géologie d’Italie, on a institué au sein du
Comité Géologique, une Commission stratigraphique et des Sous-Commissions
pour des problémes particuliers, par exemple pour les unités sédimentaires,
ignées et métamorphiques alpines, pour le Quaternaire de la Plaine du P6
et pour les unités des diverses parties de I’Apennin. De cette facon il a été
possible de donner une uniformité de définition et de nomenclature aux unités
]ithostrati(rraphique de plus grande extension. Pour toutes les formations
observées, aussi bien les classiques que celles d’institution nouvelle, on a rempli
des fiches récapitulatives ou détaillées qui sont périodiquement publides en
fascicules par le Comité géologique.

Le critére lithostre Ltmraphlquo pur et simple n'est cependant pas suffisant
pour une carte moderne d’un Pays longuement étudié dans chacune de ses
parties. Il faut aussi donner les caractéres paléontologiques et I'dge précis
de chaque formation. D’ou le grand nombre de paléontologues et surtout de
micropaléontologues qui ont collaboré & la nouvelle carte géologique. A cet
effet on a avant tout établi une échelle chronostratigraphique standard, appli-

cable & notre Pays, olt sont représentés tous les étages de I’échelle chronologi-
que. Pour la définition de c haque étage on a suivi les critéres biostr: Ltlgl'a])hl—
ques les plus modernes, reconnus dans les congrés et dans les réunions natio-
nales et internationales.

Tous les principes stratigraphiques adoptés ont ensuite été condensés et
classés dans un « Code stratigraphique italien ». Celui-ci tient compte des codes
semblables publiés dans les autres pays, mais surtout de l'expérience en la
matiére acquise par le levé de la nouvelle carte géologique d’Italie. 1l a done
une orientation beaucoup plus pratique et concréte que ne 'ont habituelle-
ment les ouvrages de ce genre. Enfin, un volume général surla « Géologie
d’Italie » de 700 & 800 pages, toujours, sous la direction du « Comité geologique »,
est en cours d’'impression, volume auquel collaborent environ 100 spéc ialistes
des différentes régions et des différents arguments.

En plus de toute cette organisation scientifique, il a fallu établir des
normes précises et uniformes pour lalégende de chaque feuille de la carte. Pour
chaque unité distincte par sa couleur sur la feuille, on donne selon I'ordre
standard: les caracteres lithologiques (nature, couleur, stratification etc.), les

aractéres paléontologiques (macro- et microfossiles), 1'age et le nom de la
formation. Chaque unité est indiquée non seulement par une couleur mais
aussi par un signe: pour les terrains sédimentaires une lettre majuscule indique
le systéme et un numéro 'étage (par exemple E?=Priabonien, D*'= Eifélien,
(610 = Cénomanien- (dmpamon) dans certains cas particuliers seulement on
mnplom des signes de formation: (par o‘c(‘mplo mg =macigno) pour les terrains
ignés on a .uloptc des lettres grecques suivies éventuellement d’une minuscule
])lus petite pour indiquer le minéral qui les caractérise (par exemple y = granit,
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x, =andésite amphibolique); pour les terrains métamorphiques on emploie-
une lettre minuscule, suivie éventuellement d’une petite minuscule pour indi-
quer le minéral qui le caractérise (par exemple m=micaschistes, f,=quartzo-
phyllade).

Les signes conventionnels que I'on a adoptés sont trés nombreux (plus
de 50): tectoniques, paleontologlques rreomorpholomques géohydrologiques
miniers, ete., qu’il serait trop long d’énumérer ici.

Sur chaque feuille on rappor te les sections géologiques générales, les sché-
mas stratigraphiques et tectoniques, les noms des géologues ayant exécuté
les levés etc.

Pour le texte des notes explicatives (fascicules de 30 a 100
pages) on a aussi adopté des schémas d’exposition précis de fagon a en assurer
I'uniformité.

Enfin étant donné que la publication des 140 feuilles devait avoir lieu
avant le 30 Juin 1970 on a établi des normes techniques et administrative
précises pour 'exécution des travaux: type et date de présentation des élabo-

rations par (-lmquo géologue chargé des levés (levés au 25 000, sections géologi-
ques & la méme échelle ot r: appor ts de levé): controle par les directeurs du levé
et ensuite par les coordinateurs de chaque feuille: examen de toutes ces élabo-
rations par le Comité géologique. Dans le cas de questions qui font 'objet de
discussions, on a également nommé des commissions particuliéres de spécia-
listes pour les résoudre. Apres 'approbation de chaque feuille par le Comité
géologique, on a exécuté la réduction au 100 000 et le dessin définitif; enfin
les feuilles ont été imprimées par des maisons privées spécialisées.

Nous pensons que toute cette intense activité d’organisation et de réali-
sation pour une carte (fé()ln«riquo moderne qui couvre une surface de 181 600
km?, levée sur le terrain au 25 000 (parfois au 10 000) et publiée soigneuse-
ment au 100 000, en moins de 10 ans, est un exemple unique. Le mérite revient
au Comité ”C()l()(’](]ll(‘, au Service UC()]()”I(]U(‘ d’Italie et & tous les Instituts
géologiques universitaires qui ont collaboré avec ardeur, chacun dans le domaine
de ses connaissances, a la réalisation de cette oeuvre en un temps record.
Mais le mérite revient surtout aux nombreux géologues chargés des levés,
analystes de laboratoires, directeurs de levé qui ont réalisé concretement les
levés. Il s’agit de 200 personnes environ qui ont collaboré activement et libre-
ment entre elles a chaque instant et souvent da fagon désintéressée.

Enfin il ne faut pas oublier que les recherches fondamentales trés nom-
breuses exécutées par les Instituts universitaires ont servi de base a ce levé
systématique, indépendamment du levé de la Carte géologique d’Italie avee
les fonds mis a disposition par le CNR.

S. PERSPECTIVES ET CONCLUSIONS

L’achévement de la nouvelle carte géologique d’Italie a I’échelle 1:100 000
est assurément un motif de légitime satisfaction, mais elle ne représente qu’une
étape de la cartographie erlo«rlquo italienne. Avant tout il faudra tenir a
jour les feuilles au 100 000 et les réviser au fur et & mesure qu’elles vieillissent,
en faisant de nouveaux levés et en publiant de nouvelles éditions.

Mais une carte au 100 000, méme actuelle et détaillée, ne suffit pas aux
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multiples nécessités pratiques d'un Pays moderne. Aussi a-t-on pensé entre-
prendre la préparation d’une nouvelle carte géologique d’Italie a I’échelle
1:50 000. De cette fagon il sera possible de représenter avec plus de détails
et de précision tous les faits géologiques et de fournir également un grand
nombre d’indications indispensables pour les applications pratiques (recherche
miniére, hydrologie, défense du sol; urbanisme, constructions civiles et indu-
strielles ete.).

Le Comité géologique étudie déja la programmation d’une telle carte
avec toutes les normes scientifiques et techniques pour son exécution. Le
Service géologique d’Italie, les Instituts universitaires et d’autres Organismes
équipés participeront a sa réalisation, toujours sous la direction du Comité
géologique. On prévoit aussi des cartes thématiques sur des arguments parti-
culiers (hydrogéologie, gisements minéraux, glissements ete.).

Pour réaliser ces projets il faudra, comme cela est prévu, renforcer les
moyens et le personnel du Service géologique pour qu’il puisse faire face a des
taches nouvelles et de plus en plus vastes, tout en continuant a compter sur
la collaberation des Instituts universitaires et d’autres Organismes. Un Service
ainsi élargi sera mieux & méme de répondre non seulement aux nouvelles néces-
sités car t()ﬂm])hlqum mais aussi & ses autres devoirs institutionnels: ¢’est-a-dire
Iétude et D'expertise géologique pour les autres Administrations de 1'Etat
sur les probléemes géologiques-techniques, hydrogéologiques, ete. Pour le nou-
veau Service géologique on prévoit une décentralisation dans des Bureaux
régionaux constitués de spécialistes de chaque zone; cela est devenu nécessaire
en raison de la grande diversité de situations géologiques que présente I'Italie.

Mais il ne faut pas se contenter d’observer la situation par rapport a la
cartographie géologique, il faut aussi le faire au point de vue général. Sans
aucun doute la Géologie italienne a fait d’énormes progres dans tous les do-
mianes apres la 2°m¢ guerre mondiale ; le nombre des géologues s’est énormément
accru, les recherches se sont approfondies et ét tendues A tous les domaines
de nos disciplines. Grace & tous les géologues italiens nous avons aujourd’hui
une bonne et parfois méme détaillée connaissance stratigraphique et tectoni-
que de notre Pays; de nombreuses idées et hypotheses (par exemple la tecto-
nique de gravité) nées dans notre Pays font aujourd’hui partie des connais-
sances de base de la géologie.

Mais malgré les progreés réalisés, nous sommes bien loin d’avoir atteint
une situation acceptable. En effet il reste beaucoup a faire, surtout en ce qui
concerne I'application de la géologie a des problemes pratiques et le développe-
ment des recherches de base. Cela dépend du fait que bon nombre d’Institu-
tions qui en Italie ont pour but unique ou complémentaire la recherche géo-
logique pure ou appliquée manquent absolument de personnel et de moyens
pour accomplir leur tache présente et surtout leur tache future.

C’est justement dans ce but que 'on étudie le moyen d’agrandir et d’orga-
niser en grands Départements les Instituts Universitaires, d’augmentes les
taches et les interventions du CNR et, comme nous ’avons dit, de structurer
a nouveau et d’accroitre le Service géologique d’Italie, Institutions dont dépend
aujourd’hui la partie essentielle et la plus étendue de la recherche géologique
en Italie. Nous ressentons aussi trés vivement le besoin d’une plus grande
coordination et d’une plus grande programmation entre les diverses initiatives.
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Tous ces problemes de développement et de mise a jour des Institutions scienti-
fiques ne concernent pas seulement P’Italie mais presque tous les Pays; en
Italie ils sont particulierement vifs.

La géologie italienne sort actuellement de ce cararctére un peu fermé et
provincial qu’elle avait autrefois, pour se placer sur un plan international,
comme le montrent les trés nombreuses collaborations réalisées et les échanges
de chercheurs, aussi bien au niveau de chaque personne qu’a celui des Institu-
tions. En effet ce n’est que par le libre apport d’idées, de pensées et d’activités,
sur des plans toujours plus vastes, que la connaissance géologique peut réelle-
ment progresser et contribuer au bien-étre économique et social.
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AFTER-WORD

Professor KiNGSLEY DUNHAM, in closing the Session, said that Dr. FOLOP had invited
him to speak some valedictory words, and he was glad to have opportunity to do so. There
had been other Centenaries (though yesterday’s celebration had been a particularly good one)
but the meeting of senior officers of geological surveys and institutes on a scale which encir-
cled the globe has, as far as he knew, been unique. Although only « limited nwmber could
be represented among the speakers, a good sample had been chosen, ranging from the very
large institutes like VSEGEL in Leningrad, the United States Geological Survey and the
Geological Swrvey of India, to much smaller wnits. It was natural that divectors had tended
to emphasize the historical aclicvements of their institutes and perhaps striking that though
history had had such an impact wpon some of them, they had weathered the storms. One
might look forward now to a heroic age in which geology showed its capacity to make a major
impression upon history: indeed, in the face of advancing industrialization and rapidly
multiplying population growth it was vital that it should do so.

Some of the most interesting maps were those dealing with parts of the continent heavily
mantled with very young rocks: the remarkable series of eight maps of different parameters
applied to an area of the great Hungarian plain: for exemple: the ““three-dimensional’ maps
of the Royal Geological Survey of the Netherlands, and the achievements of the Geological
Institute of Poland and the Survey of the German People’s Republic in dealing with the
north FKuropean plain.

The stress laid upon the practical application of the earth sciences was entirely proper
for institutions which had to justify thewr continuance and growth by the directly wuseful
nature of the results they obtained. Even the Geological Institute of the Soviet Academy
of Seiences, as exposed by Academician MENNER, laid stress upon the practical value of the
subject. Yet it was certain that good economic geology could not be done except on the basis
of sound fundamental geology and it was to the joint aims of good science and enlightened
application that the geological surveys of the world were dedicated.

On behalf all the participants he wished to thank the Hungarian Geological Institute
Sfor organising the meeting and for its generous hospitality.
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