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PRESI DENT6S MESSAGE
(April 2018)

Our 50" anniversary year is oveand it has been a wonderful success. Thank you all who have beer
involved.

Most of all extra special thanks are due to our Armenian delegation who organised a highly memorat
anniversary meeting in the same country, the same city and even the same meeting hall as in 1967. S:
one influential Armenian member, Arkadi Karakhanyan, has passed away since our meeting.

In anticipation of the occasion our past Editor, Wolf Mageeated a magnificent special anniversary
volumeHistory of Geoscience: Celebrating 50 years of INHIGE& was launched at the conference

Then a large conference volume was offered with abstracts, excursion guides and an introduction
Armenian geologytogether with spectacular INHIGEO ornaments made from Armenian obsidian.

Our Armenian delegation also presented delegates with another two extra publications that were especi
prepared for conference. These were:

3t

The origins an agcdl éhoughtiommenmiat of geol
(5" century BCi 17" century AD) by R. Jrbashyan, G. Khomizuri and A. Harutyunyan

1]

Uni que Geol ogi cal Monuments of Armenia: G
by Ashot Avanessian, Edward Malkhassian and Sergey Nazaretyan

It is highly gratifying that our conference stimulates such significant additional contributions

2017 has also heralded the 25th International Congress on the History of Science and Technolc
(25ICHST) in Rio de Janeiro (Brazil]NHIGEO held two successful sympasit this congress.

AnHIi s
fi [

y of Petroleum (origins, exploratio
A Mu I

tor
tiple Spaces: Mapping Communication vi
Converers, Silvia Figueirba, Marianne Klemun, and Johannes Mattes are to be congratulated for the
efforts.

Our Commission has certainly been extremely active over the past 2 years and it reached a pinnacle \
our 50" anniversary celebratiorOf course, we wilhave another major conference in 2018 and it will be
in a country where INHIGEO has never ventured before: MeXicwill provide a great opportunity for

us all to learn about the geology and history in another significant part of the world.

| invite you all not to miss this occasion. From the information already provided you can alread
appreciate that conference organizer Luz Azuela will arrange a delightful event.



In conclusion, | thank specially also Secretary General Marianne Klemun, BiitBrice, Webmaster
Johannes Mattes, as well as the residual INHIGEO Bdardtheir ongoing major contribution to
INHIGEO. We cannot thrive without you.

| look forward to seeing many of you soon in Mexico City

Barry Cooper

Adelaide, SA Australia \ﬂ

SECRETARY-GENERALOGS RE&RORT

Summarizing our INHIGEO activities during 2017, | have the pleasure to thank all our members for their

|l ively engagement i n history, for Aour 0 shared
community, and fothe fifty-y ear exi st ence of the Commi ssion.
editorial work, our Annual Record turns out to be

enterprise. Thanks to our webmaster Johannes Mattes, all of our ARewaids are available on our
homepage (www.inhigeo.com).

I, alsq have to thank many colleagues who contributed to the success afirmual meeting, held in
September 1218, 2017 at the Armenian Academy of Sciences, YerevarKhachatur Meliksetian,

Ruben Jrbashyan, Arkady Karakhanyan, Ashot Pilipossyan, Karapat Vardanyan, Georgi Khomezuri,
Gourgen Malkhasyan from the local committee. However tragically Arkady Karakhanyan has already
left us and thus does not appreciate oatigrde to him. Overall wish to express my heartfelt gratitude

to each person (I cannot mention all of them by name) of the Armenian team for hosting scholars from 17
countries. Fiftynine interesting papers wep@esentedand twelve informative posts were displayed.
During the weHlprepared fieldtrips, we admired the medieval stone heritage of monasteries as well as
canyons, lava flows and volcanic sites. A full report of this meeting including the fieldtrip written by
Mike Johnston can be foundn t hi s Annual Record, thanks to Mi
satisfying that our meeting took place at the same place where the INHIGEO was founded in 1967: in
Yerevan.

A highlight of the conference was the anniversary book lattistory of Geosence: Celebrating 50

Years of INHIGEQO. The book was edited by Wolf Mayer, assisted by R. M. Clary; L. F. Azuela, T. S.

Mota, and S. Wolkowicz and published by the Geological Society London in 2017. Barry Cooper hosted

the book launch in his capacity[B8HIGEO President, Marianne Klemun contributed brief thoughts about

the global frame of our profession. One of the Editors, Teresa Salome Mota, gave a brief overview of the
book in general. She recalled the first steps of developing an idea into argbekpdained the main

topi cs. It i s a masterpiece of collective work
to acknowledge all Editors of the book, especially Wolf Mayer.

It is only a small token of gratitude for his tremendous achievemeis nevertheless a deserved
recognition by INHIGEG that Wolf Mayer was endorsed as nelnorary Senior Member in 2017

8



He has been the Editor of the Annual Record for four yearslandcoordinated the publication of our
anniversary book! Dr. Kennard Baker Bork, our former Secretary General, was also endorsed as a r
Honorary Senior Member. At this point, | would also like to mention that our fdPresident from 1996

to 2000, @avid BRANAGAN, was honoured as a Member (AM) of the Order of Australia. Congratulations
to all three of them. They have gone a long way with us.

Letbs get back to our review on 2017. FuaSht her
ICH ST (International Congress of History of Sciences and Technology in Rio de Janeiro (Brazil)
which took place from 23 to 29 July 2017 on the Praia Vermelha campus of the Federal University of R
de Janeiro (UFRJ) . The o v,elechnblbgy and Meldieine between thé h
Gl obal and t he L btp:/@Mve.ich6t20&7esbht.drgehr/ INHIGEDimenebers hosted

two symposia at this congress, and both of them were very succeSsfuleners of the symposium on
the topic ABl ack Gol do: Hi story, Exploration
Cont e x tSdvia F.wWeM Kgueirba, Brian Frehner, Drielli Peyerl and Gregory Good

The symposi umpases: Mapdingl GomnpuhietiorSvia Letters between Naturalists and
Geol ogi st so wMaianmedKiremwn arndelchanheyg Mattes. A big thank you to the
conveners for organizing these two successful sessions and for representing the INHIGEO at this v
important international event on the history of science! As we are affiliated to the ICHST, we are oblige
to contribute to thisangress.

As SecretansGeneral and representative of the INHIGEO, | attended the general assembly c
IUHPST/DHST which took place over two days during the congress. Barry Cooper was confirmed L
the assembly as our new president. The nominati@red Good as assessawas also successful. He
gained the majority of votes and is now one of six assessors. Congratulations to Greg and good luck
him in his new position! We have now closer ties to the IUHPST/DHST than ever before.

These two meetingshg Annual INHIGEO Meeting in Yerevan and the sessions at the ICHST) were by
no means the only events organized under the roof of our Commission in 2017. In response to f
suggestion of the IUGS at the executive meeting in Potsdam in January 2018 thaf@wenission
should convene several times a year we can confirm that this is already the case. While the Commiss
meets regularly, in order to reduce costs, meetings of several days duration are held at different locati
each year, these events asteld within the Annual Record. The Commission also keeps its members
fully informed by quarterly electronic circulars and, if necessary, by additiec@henunciation.

We received financial support from IUGS and IUHPS/DHS. We are grateful for thisrsuppboth
organizations, although these contributions are not sufficient to support our younger scholars as muct
we would like.

The Annual Record emphasizes that the members of our Commission have been successful in publist
a number of significarbooks this year that are listed in the individual reports of our annual record.

As to our members: the ballot from April/May 2017 has accepted all eleven scholars who were nominat
as new members: William Birch, Friedrich Steininger, Drielli Peyergnigi Liu, Nicolas Ginsburger,
Pierre Savaton, Akira Yamamot o, Serge V. N a
Cairncross.


http://www.ichst2017.sbhc.org.br/

As of the end of the year 2017, INHIGEO has 288 members (from 57 countries), compared to 265
members from 54 countries in 201 The increase is especially gratifying, but we also mourn the deaths
of several members who made huge contributions to the history of geology and to INHIE®BO:
Hakuyu OkadaPresident of the Geological Survey of Japli{lGEO Honorary Senior Membd&obert

H. Dott, Jr., Endre Dudrich (Hungary), Trevor Ford (UK), Arkady Karakhanyan (Armenia), INHIGEO
Honorary Senior Membedrsula Marvin (USA), Phil Playford (Australia), INHIGEO Honorary Senior
MemberCecil Schneer (USA).

As a final note, Ilwouldlie t o mention that | NHI GEO appraédved th
Geol ogi cal Society of IlItalyo as a new | NHI GEO Af
Association!

We are looking forward to a fruitful year, exchanges, debates andsimtsiand our next annual meeting
in Mexico City in November 2018!

Marianne Klemun

EDI TOR6OS MESSAGE 2018

The first thing that | must do is to thank everyone who contributed material, information, articles, etc. for

the INHIGEO ANNUAL RECORDNo. 49 2017,and who, each year, help make our publication the
success that it is. Please accept this expression of appreciation for your many contréndighisase

keep them coming in 2019. A very special thank you goes out to Miket@nHosonce agin reporting

on theINHIGEO AnnualMeeting and to Leonidolbantsev and dya Bessudnovdor sharing their

poster presentation from the meeting with Rexord | 6m sure their photograp
memories for those who attended the vagioweetings and envy of all the good times from those who

were not able to attend.

Secondly, | must express my sincere apologies to my friend anditoegolleague, Dr. Kennard Baker
Bork, for my oversight last year. | failed to mention his electiomragionorary Senior Member of
INHIGEO, an honor that is both earned and well deserved. | hope Ken will accept my apology for this
oversight, and perhaps this mention will, in some small way, make up for my error.

And along that same line, may | offer mgngratulations to my predecessor as INHIGEO Editor, Wolf

Mayer of Australia, on his election as an Honorary Senior Fellow. And my congratulations to our
colleague David Branagan on whom was bestowed the Order of Australia (AM).
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Sadly, we lost several ctdagues this past year and our sympathies go out to their families and friends
Prof. Hakuyu Okada, President of the Geological Survey of J&mmAlto (USA- 2018),INHIGEO
Honorary Senior Member Robert H. Dott, WSA - 2018) Endre Dudrich (HungajyTrevor Ford (UK),
Arkady Karakhanyan (Armenia), INHIGEO Honorary Senior Member Ursula Marvin {2248, Phil
Playford (Australia), INHIGEO Honorary Senior Member Cecil Schneer (USA). | had the honor anc
pleasure of knowing and working wifiour of them, Ken Alto, Ursula Marvin, Bob Dott, and Cecil
Schneer. All will be greatly missed by everyone who knew thiéon.those members who died in 2018,
their obituraries will appear in tieecordfor 2018.

| join my colleagues in welcoming our new INHIGEO members. The complete list, with their addresse:
is to be found within this issue. | hope we all will take the time to send a welcoming note to each of thel

And finally, thank you for the privilege dfeing your editor.

Cheers to all,
Bill Brice
PS: Wh o s atcsme iilif® tj

Photograph courtesy of Oil Region Alliance, Oil City, Pennsylvar@raham Gesner (1797864)
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CONFERENCE REPORT

YEREVAN, ARMENIA

The International Commission on the History of Geological Science@NHIGEO) 42'¥ Meeting,
Yerevan, Armenia, 12 to 18 September 2017 with inérad postimeeting field trips from 16 to 21
September.

Figure 1. Participants at the 42nd INHIGEO Meeting on the steps of the National Academy of Sciences
of Armenia building where the inaugural meeting took place in 1B8 Khachatur Meliksetian, Director

of Institute of Geological Sciences, is in the fraw third from the left (wearing tie)Photo: Institute of
Geological Sciences, Armenian National Academy of Sciences.

INHIGEO returned to its roots in Yerevan, the capital of Armenia, for it€ @2eting. Yerevan has a
population of about one millig about a third of that for the entire country. The meeting notably marked

the 5"anni versary of | NHI GEO6s founding during the
Geology in 1967. The 2017 meeting was appropriately held in the same meetingsrtiweninaugural

one, the Round Hall of National Academy of Sciences of Armenia, a handsome edifice constructed, in

12



keeping with many of the buildings in the capital and its environs, of a purplish coloured ignimbrite (Fig
1). Rising to the occasion, otwosts headed by Dr Khachatur Meliksetian, Director of Institute of
Geological Sciences of the National Academy of Sciences, and the organising committee ensured that
were made to feel at home and well looked after. Language difficulties were ovevithrtiee provision

of an excellent translation service. In addition, a comprehensive lavishly illustrated volume, containir
an introduction to Armenia and its varied geology, fieldtrip guides and abstracts, was made available
arrival. In addition, ezh delegate receiving a beautiful plaque made from a-ealliured local obsidian

and inscribed with the INHIGEO motif and appropriate wording (Fig. 2).

Figure 2. Commemorative plaque of thé 4AHIGEO meeting. (All
following illustrations are byMike Johnston unless otherwise stated).

addition, to acknowledging i

e meeting were the fAiDevel opme

_ N istory of geology in Armeniabo
met afl Stoudi es of historic and prehistoric evid
contributions and biographies of famous geol o

The weather for the meeting and field trips was fine and very warm although, being autumn, skies we
hazy. Biblical Mount Ararat was still visible on the skyline from Yerevan. In conjunction with this report
it is recommended that readers avail themselves of an excellent, and very comprehensive, visual electre
record of the meeting and fieldtrips that veasnpiled by the Armenian Institute of Geological Sciences:
https://photos.google.com/share/AF1QipPhm0aM5a6flISxFiVwWIZTECRX27
qulfgbFgwblLdalKRE4SQG1D1Vv_H9g0OFTGOOgA?key=a3pzODAXN3R20FB5¢|I6 RIB3I2hY
anp2ZFZB andhttps://www.flickr.com/photos/inhigeo/albums/with/72157687089165604

INHIGEO Meeting

13 September
Introduction and Welcome addresses by:
Vache Gabrielyan, Deputy Prime Minister of Armenia.
Ruben Jrbashyan, Academician of the National Academy of Sciences of Armenia, head of
INHIGEO-2017 Organizing Committee.
Barry J. Cooper, President of INHIGEO (Presentafidre beginnings of INHIGEQO
Irena Malakhova, (Presentatidfistory of Geology of Geological Institute of the Russian
Academy of Sciences

Radik Martirosyan, President of the National Academy of SceeatA&rmenia.

13
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Anniversary book launch: History of Geoscience: Celebrating 50 Years of INHIGEGited by W.
Mayer, R.M. Clary, L.F. Azuela, T.S. Mota and S. Wolkowicz (Geological Society, London, Special
Publications, 442, 2017)

Chair: Barry Cooper (INHIGEO President)
Marianne Klemun (INHIGEO Secretayeneral)i
History of Geology and History of Science in a global frame.

Presenter of the book: Teresa S. Mota in lieu of Wolfgang Mayer
The INHIGEO 50th Anniversary Volumea PostScriptum.

Session i Chair: Phillipe Taquet NOTE: For multiple authors, the underlined name wasthe presenter

M. SossonA Karakhanyan, T. Kangarli, Sh. Adamia, V. Starostenko, T. Danelian, H. Phillip, J. F. Riya,
Y. Rolland, M. Hassig, D. Bosch, B. Smith, M. Meijers, A. Avagyan, L. Sahakyan, Gh. Galoyan,
R. Melkonian, N. Sadradze, V. Alania, O. Enukidze, T. Yegorova, O. Gintov, A. Murovskaya,
Y. Sheremet The highlights and the contribution of International Resbdagroup (IRG)
ASouth Caucasus Geosciences: Franc.e, Armeni a,

G. Malkhasyan Edward Malkhasyanrthe first INHIGEO member in Armenia

K. Meliksetiani Prehistoric use of copper ores and obsidian in the southern Caucasus

A. Piliposyan Kh. Meliksetian, A. Zagyan, D. Berger, E. Pernidkdransit trade of tin in ancient Near
East in Bronze Age and Armenian Highland

E. Vaccarii Between insiders and outsiders: INHIGEO and the history of geology in Italy

Session IIi Chair: Khachatur Meliksetian

G. GabrielyantsV. Poroskuni The history of scientific foundations of oil exploration
(battle of ideas, theories and concepts)

R. Jrbashyan, G. KhomizuriHistory of geological knowledge in the works of medieval
Armenianauthors

R. Melkonyari Institute of Geological Sciences of the NAS of the RA in the history of geology in
Armenia

H. Melik-Adamyani Research in the Crimea, the Caucasus and Armenia by Armenian
geologist N. I. Karakash

G. Grigoryan S. Avagyari The role of geological museum after Hovhannes Karapetyan
of IGS NAS RA in the history of geology in Armenia

A. Grigoryan H. Melik-Adamyani Contribution of European paleontologists to the study of Paleozoic
deposits of the Armenian Highlands (XI1Xc)

K. Vardanyan G. Hovsepyaii The history of Geological Survey of the Republic of Areeni

A. Avanesyari An overview of the history of geological mapping in Armenia

Session Il Chair: Johannes Mattes

P. Taquet Joseph Pentland and Georges Cuvier&nchi British Entente cordiale
M. Yajimai Geological and Palaeontological Studies by Teiichi Kobayashi (191 )
E. Hammi Mountains, Romantics, Geolagy

Announcement about the @®ternational Commission on the History of Geological Sciences
(INHIGEO) Meeting, Mexico, 2018.
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14 September

Session Vi Chair: Ernest Hamm

G. Galoyari History of geological studies of Mesozoic ophiolites of the Lesser Caucasus (Armenia,
Karabakh)

C. Coheri Deluge, Diluvialists and Diluvium in early Geology, Frawibniz to Cuvier and beyond

G. Godard The Accademia dei Lincei and the early geology around the year 1630

I. Malakhovai Some features of the history of geology in Russia

J. Matte§ Between the Organic and Inorganic: Concepts of an Animated Eatttie iDebates on Cave
Minerals in Early Modern Europe

M. KlemuniHow t he Caucasus became 6ourd6 Caucasus:

Session Vi Chair: John Diemer
L. Azuela R. A.Vegai Geology in the public sphere in Mexico (184g76)

M. Povarennykhi Changeover of mineralogical paradigms during the-§8@r period of the existence
of mineralogy as a science

P. Richefl 1751-1798: The sudden beginnings of volcanology

B. Cooper, J. JagoRobert Bedford (1874951): A unique contributdo international geology from
the Australian outback

Session VIi Chair: Irena Malakhova

R. Clary, T. Sharpe (presented ®yeg Goodli The furthest end of the earth: The role of geological
research in Antarctic exploration, 1894922

S. WogkoKvi cWwogkowi cz, MiEvdution ofigenlagicgl map f. Ur ban
Poland in the 19th century

S. Rowland Mi k hai | L o0 mo n o wighteénticentunywiswioa the barefttent effect of
earthquakes on human civilization

A. Kazariani The challenge of geochemical earthquake predietitiatory of theProblem.

R. SchwabK. Meliksetian, S. Kraus, E. Pernick&xtraordinary arsenieich alloysused for jewellery
in Bronze Age Armenia

A. Rideaud B. Hellyi Ancient Buildings and Seismial@ures: The cases in Armenia

A. Avagyan L. Sahakyan, M. Martirosyan, Atalyan, A. Hayrapetyain Palaeoseismological
evidence®f strong earthquake repetition in Shirak basin

Session VIIT Chair: Mike Johnston
A. Carneirg P. Urzei Nery Delgadq18351 908 ) : The di pl omati c d.i men:
D. Sacki C. A. M. King, pioneering (woman) geomorphologist

Presentation at Ministry of Energy and Natural Resources, Republic Square

Following the last session of papers for the day, pp#ids were bused to the Ministry of Energy and
Natur al Resources, in central Yerevan, to a g
process of Armenia to the International Extr
Armeniangovernment, with the support of the US Agency for International Development, is digitising
paper geological reports and maps along with other information, mostly of mining sites. In additior
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digitised copies of new reports as they are generated vatlltbed. As the database is publically available
it will prove of great benefit to historians of geology. More information is availablenat.gecfund.am

15 September

Session VIIIT Chair: Sharad Master

H.Uban M. Graniczny, K. WrofeksorEdward RihI&S(190%88)jckeatar i ¢ z
of the Polish modern geological cartography

J.Diemei Fossils, maps, museums and coll aboration: ki
campaign in Sweden
KWogkowiM.z Grani czny, S Spleidorgdnadshadews whichlis abalt the difa .
of Jan Wy Uylk9o7wes)k ia n(dl 9%tlh7e di scovery. of the f@Agre
L. Kolbantsevi Vladimir Lodochnikov and Russian Petrographic Schools
M. Napolitanii Building Earth Sciences through Mineral Collections. The Mineralogy Museum of the
Parisian Ecole des Mines, from the Curiosity Cabinet to the Science Museurl80®B3
M. Pantalonj F. Console, F. M. PeftiOn the trail of Hermann Abich in Italy journey through the
Italian volcanoes

Session IXi Chair: Ezio Vaccari

M. Kolbl-Eberti Closing the iron curtain: How geologists in Germany experienced the beginnings of
the Cold War era.

N. Bryanchaninoval. Vtorov, A. Makeyeu Transcaucasiamcademic expedition (19210930) led by
F. LoewinsorLessing.

S. Masteii South African geologist Alex L. Du Toit, pioneer of continental drift, in the Caucaslis (17
IGC, July 1937} diaries and photographs of an excursion.

S.Figueirdd A’ 6 Hi dd&n ®s gair eNer v a-1919) Mingabogy\& MadicihelirB8 5 6
Brazil.

Session Xi Chair: Stephen Rowland
S. Nathari James Hector (1834907) and the birth of the New Zealand Geological Survey

T. S. Motal Francisco Luis Pereira de Sousa (1870031):t he sci enti fic |ife of
scienced in Portugal in the beginning of the

T.Yamada The meaning of museums: The background of t
6geoscienced conception in the 1940s

Z. Bessudnova The heritageof the author of the first Russian monograph on the history of geology
Grigory E. Shchurovsky in the collections of Vernadsky State Geological Museum

Session Xl Poster$ Chair: Dorothy Sack

T. Atalyan, A. Avagyan, D. Arakelyan, M. MartirosyarGGeological impact on St. Hovhannes Karapet
Monastery

M. Graniczny, S. Wol k o wiJanBamsdhowic2)(L8B8a9H9) outstandivjo g k o wii
Polish explorer and educator of the several generations of geologists

G. Grigoryan, G. Khomizuri, M. Misalani Leonid Afanasievitch Spendiarov Prize

Gh. GaloyanHistory of geological studies of Mesozoic ophiolites of the Lesser Caucasus (Armenia,
Karabakh).

H. Hovakimyani Historical overview of diatom records from Sisianpalaeolake (Armenia)
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L. Kolbantsev, Z. BessudnovaPersonalities of INHIGEO: from Madrid (2010) to Cape Town (2016)

I. Malakhova. I. Vtorov It began with Yerevan

M. Martirosyan, A. Avagyan, S. Vardanyan, T. GrigoryaRaleoseismological studies of the eastern
part of Kakar-Tsghuk pulapart of PambalSevarSyunik active fault

S. Masteii Geomorphological theory in 10th century Basra (Iraq): The Epistles of the Brethren of
Purity lkhwan AlISaf ©6) , i n geographical context

E. N. Matvienko, A. S. Alekseev, M. Y. Povarekhy Problems of restoration of cultural heritage
monuments from the point of view of a geologist

H. Melik-Adamyan, Kh. Khachanak Initial stages of mining and geological studies of the ancient
Armenian region of Artsakh

R. Melkonyan, L. Atayafi Theoutstanding mineralogist and petrologist Vladimir Nikita Lodochnikov
(Vardan Mkrtich Gayakchyan)

S. Wolkowicz, K. Wolkowiczi Geological map of the Kerch and Taman peninsulas (1851)
interesting map developed by Hermann Abich (18886)

INHIGEO Busi ness Meeting (See separate report).

Geological Museum

Following the business meeting the nearby Institute of Geological Sciences Museum, which commenc
in 1937 and also constructed of ignimbrite, was opened for participants. Named after its initeadtbene
Professor H. T. Karapetyan this small museum has a comprehensive display of Armenian rocks, miner
and fossils, including a | arge collection of
However, pride of place goes to thkeketon of a large Pleistocene elephdgliephas trogontherji
unearthed in an Armenian sand quarry (Fig. 3).

Figure 3. In the Geological Museum, Yerevan. INHIHEO Secrd&banyeralProfessoMarianne Klemun
(Austria) on left.
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Conference Dinner

In theevening following the INHIGEO Meeting a very enjoyable conference dinner was held at the Tavern
Yerevan in central Yerevan. Traditional Armenian food and beverages were served and a delegate from
each of the many countries represented at meeting gavesstagies to our hosts.

Field Trips
The three field trips, two of ongay duration and the other of four days, were led by Khachatur
Meliksetian who was joined at various stops by other experts.

16 Septembeii Mid -conference Field Trip (Day 1)

The field trip commenced with a visit to the Mesrop Mashtots Institute of Ancient Manuscripts, more
commonly known as the Matenadaran or Arepositor
completed in 1957 on a commanding site overlooking the city andinsraround 17,000 manuscripts
and 30,000 other documents. It has one of the largest
collections of medieval manuscripts and books in the
world. The material ranges over a wide variety of
topics and a fascinating selection of these exquisite
objects ison display in the many rooms open to the
public and through which we were assisted by
knowledgeable guides at the Matenadaran.

Figure 4. A few of the many priceless volumes in the
Mesrop Mashtots Institute of Ancient Manuscripts
(Athe Matenadarano) .

From the Matenadaran participants were bused
eastwards, stopping for lunch at a restaurant high in
the haze on a stivaked ridge before arriving at the
Garni Fortress, in the foothills of the Gregham
volcanic ridge some 40 km from Yerevan (Figs. 5
6). The ridge is part of a large, monogenetic, shield

2 { s ~ volcano that commenced erupting in the Late
Miocene. Cutting down into the volcanlc deposﬁs is the Azat River, whose valley has been partly filled,
127,000 years ago, by a large flow of tratiagaltic andete. A meander of the river has almost isolated
part of the flowds surface, making an i deal def e
Being surrounded on almost all sides by perpendicular cliffs, a short defensive wall with a gatesvay, w
only required across the neck of the meander. The first known occupation of the site was"in the 3
millennium BC. On the meander a Hellenistic temple was built, like the fortress wall, out of local basalt,
in the ' century AD. The temple is gendsakonsidered to have been dedicated to Mithra (Mihr in
Armenian), god of the sun. The temple was all but destroyed if"aditury earthquake but has
subsequently been restored to its original pristine condition. Beside the temple are the renpailasef a
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the most significant part being a bathhouse with a stone mosaic floor. Several other rooms show remn:
of coloured plaster on the remaining walls. Rather than returning directly to the bus, participants we
transported in a fleet of local caby wayof a steep rough road down into the Azat canyon where there is

what must be one of the worl dds most spectacu

was cooling it was still flowing and this has resulted in cathdikelcavens roofed in arching columns.

Figure 5. INHIGEO
field trippers pose in
front of the 1st century
AD Hellenistic temple
at the Garni Fortress.
Photo: Institute of
Geological Sciences,
Armenian National
Academy of Sciences.

Figure 6. Aninformal
grouping of INHIGEO
members at the Garni
Fortress. Khachatur
Meliksetian (centre) directing
traffic.

Heading northeast a short bus
ride brought participants to the last stop for the day, which was the Geghard Monastery, a UNESCO Wo
Heritage Site (Figs. @). The monastery, more correctly called Geghardavank, takes its name from th:
most famous of a number of relicts, it was formerly custodian of, which was a spear that had reputec
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wounded Christ on the Cr basdgitis nowlirheemusepr & attblaitedpa e s e n
the Apostle Thaddeus. The monastery is partly dug into cliffs of volcanic breccia, much of it probably of
ignimbritic origin, with layers and lenses of paler coloured tuff. These rocks are part of the Leg¢@d/lio

Early Pliocene Vokhcaberd volcaniclastic suite. Carved out of the cliffs and also in the walls of
underground chapels, cells for the monks and tombs are crosses or khachkars, which must have been a
difficult sculpting task considering the coarsends$e rock.

Figure 7. Columnar jointing itrachy-basaltic andesite in the canyon of the Azat River.

Figure 8. Geghard Monastery, a UNESCO Wor
Heritage Site, flanking and partly dug into a clift
of volcanic breccia with tuffaceous lenses.



Figure 9.
Khachkars carved
into the walls of a
subterranean
chapel at the
Geghard
Monastery.

The monastery dates back to tHetent ury AD, when Christianity
religion, but following its destruction most of the preseay complex was completed during thé' 42d

13" centuries. While now dominantly a tourist destination, it remains a major placesifip and there

is still a small ecclesiastical presence.

17 Septembeii Mid -conference Field Trip (Day 2)

The trip, like the previous one, followed a similar pattern with a stop in Yerevan and then into the nearl
countryside but this time to the wesThe first stop was the State History Museum of Armenia, fronting
Republic Square, which was founded in 1919. The museum provides, through its displays, an insight it
the history and culture of Armenia. It is a museum in the traditional mouldtinhér@ is a huge and
varied amount on display, with all exhibits labelled, rather than following the trend of many moderr
museums where only a limited number of items are on view at any one time. While we were guide
through the museum, one could stopml dake more time appraising exhibits that where of particular
interest.

Following lunch in a restaurant in Yerevan beside the Hrazdan River (Fig. 10) that flows in a deep valle
flanked by cliffs of columnar basalt, the next stop was at Vagharshapgthonigdzin where our guide
was Dr Armine Hayrapetyan. In this city is the first Christian cathedral built in Armenia and which is
also considered to be the oldest such structure in the world. Within its ignimbritic walls, which wer
receiving maintenancare a host of treasures and the painted domed ceilings wecatejiing. The
focus of a large religious complex, it deservedly warrants is UNESCO World Heritage Status. The ne
and | ast, stop was the near by ofestistructuregbutingrenenae O
style architecturally similar, standing rather lonely on a flat landscape.
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Figure 10. Khachatur Meliksetian (standing) overseeing lunch beside the Hrazdan River in Yerevan.
INHIGEO president Professor Barry Coopdtustralia) on left.

Figure 11. Saint Hripsi me
in Armenia having been completed in 618 AD.
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This church, completed in 618.3,, is the oldest in Armenia and was built on the site of a Hellenistic
temple and honoundripsime and other nuns martyred three centuries earlier. The church is still in ust
and while we were there a celebration marking the Exhalation of the Cross was taking place.

Postconference Field Trip

This fourday field trip was in two parts. Thiest three days involved a clockwise circuitous route centred
on the huge, over 4,000 m high, stratovolcano of Mount Aragats, one of the largest in Armenia. Tt
volcano had four major eruptive periods, the first commencing in Late Pliocene and last500100d)
years ago. Its Quaternary ignimbrites, which with other volcanic deposits cover 6,800ekmy the
source of many of the building stones utilised in Yerevan and other towns peripheral to it.

18 September

On leaving Yerevan the first stop wddtee Agarak HistoriArchaeological Preserve (Fig.-13) where
evidence of Early Bronze age excavations is visible in a 60¢/€&ébld ignimbrite sheet. INHIGEO
President Barry Cooper has suggested that the because of the great importance ofagnifunieénia
over a |l ong period of time it should be desig
come in a variety of sizes and shapes and include bowils for rituals, water troughs and graves. Nearby
the remains of primitive storiiildings and archaeological digs have recovered fragments of ceramics.

Figure 12. At the Agarak
Historic-Archaeological
Preserve an Early Bronze Age
site.

Figure 13. Early Bronze Age excavations
in a 600,000 yeaold ignimbrite, Agarak
Historic-Archaeological Preserve. Moun’
Aragats, a 4,000 m high stratovolcano is
just visible- top right.



' Figure 14.

Palaeolithic
flaking floor,
covering about 6
hectares, at the
foot of the early
Pleistocene
Arteni rhyolitic
volcano. Basalt
hammer stones
were used to
split and shape
obsidian into
tools.

Following an early lunch in the rather unassuming town of Tallin, the trip deviated to the southwest to the
early Pleistocene Arteni rhyolite volcano, which rises sharply abalg dusty plain. On the flank of the
volcano, obsidian, present in clear, black or red colours, is quarried for crushing to sand grain size for the
manufacture of cement. The sharp edges also meant that the obsidian was widely useidtorypfer

the manufacturing knives, axes, spear, arrowheads and other tools. On the plain adjacent to the volcano
we visited an extensive Palaeolithic flaking floor, spread over about 6 hectares (Fig. 14). Basalt hammer
stones were used to split and shape the absidio the required shape leaving behind tens of thousands

of fragments on and below the surface. The importance of the site, and how it was excavated, was
explained by Boris Gaspargan of the Institute of Archaeology and Ethnography, Armenia National
Academy of Sciences, Narozh. From Tallin we again headed _

north reaching Araks Hot el i ads
with a population 125,000 (Fig. 15). The city is st
recovering from the devastating 1988 Spitak Earthquake I
programme to restore it8storic centre is gaining momentur, | 4
and impressive churches and other structures front its | ‘
square. After a meal in a nearby restaurant we were treat
an evening participating in ethnic dancing.

at the Gyumri Market.

19 September
After vVisiting the <city?os|g#
market, the trip headed east into the mountains enclosing

Spitak valley, which is aligned WNMWESE along the Pambakigeess
SevanSyunik Fault System. The righdateral, strikeslip fault
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system is prt of the boundary between the Eurasian plate, folded into the Caucasus Mountains, to t
northeast and the South Armenian crustal block, a small fragment of the great southern continent
Gondwana to the southwest. This fault system is active, wittmdoer of earthquakes recorded through
Armenian history. However, the earthquake risk had been underestimated until a 37 km length of the fa
ruptured on 7 December 1988. The resulting Mw 6.9 earthquake killed more than 25,000 people with
even grear number of injuries ranging from slight to severe. The earthquake caused a drastic rethink
the seismicity of Armenia and what can be done to mitigate against similar events in the future, particula
in relation to engineering design for buildindsear the town of Spittak thelL6 m high scarp of the 1988
rupture is still well preserved and early ruptures parallel to it are also easily recognisable (Fig. 16). I
Arkadi Karakhanyan and colleagues from the Institute of Geological Sciences, Sptalgex the fault

and also interpreted for us the tectonic history revealed in a trench dug across the scarp. The tre
showed that this particular fault had previously ruptured around 17,500 and 25,750 years before prese

Figure 16. Inspecting
the 1.6 m high scarp in
the Spitak valley that
ruptured during the
devastating Mw 6.9f.
earthquake in 1988.

Continuing ESE along the valley the mountains became higher and more enclosing with forest becomi
dominant in Dilijan National Park. Set ingtliorest above the Dilijaljewan Highway is the magnificent
Haghartsin Monastery (Fig. 17), a complex built betweéh dfd 14" centuries. Amongst its main
buildings are several churches and a refectory. Building stones included limestone withs avalye
most unusually, in parts of the refectory a porous travertine that had been deposited by springs drain
the limestone outcrops. Crossing the divide into the watershed of Lake Sevan, island arc volcanic roc
are exposed in road cuttings and aftassing through a road tunnel, there were sheared outcrops of
serpeninite, part of the Sevan Ophiolite caught up along the PabavakaSyunik Fault System. After
driving around the northwestern shore of the lake we headed inland, passing a seriegehetancones

of the Gegham volcanic uplands with extensively preserved outflows of Late Miocene to Holocene bas:
to Tsaghkadsor, a town that caters for winter skiers in the nearby mountains.
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Figure 17. Haghartsin Monastery, built between 10th a#th centuries, surrounded by verdant forest of
the Dilijan National Park.

20 September

The first stop for the day was on a small hill, on which is situated'ticer®tury Sevanavank Monastery,
overlooking Lake Sevan. This large (5,000%knbut shallowlake 1,900 m above sea level, occupies a
tectonic depression within the boundary of the Eurasian Plate and the South Armenian Block that has been
enhanced by lava flows impeding drainage. This enhancement was offseadbyiséd draw off for
electric paver generationbut recent remedial measures have seen the lake rise, although still far below
its former level, with a dramatic improvement in water quality. The remaining stop was to the Nor Geghi
archaeological site on the canyon wall of the Hrazdan River (Fig V¥8}§iged between two basalt flows

is a sedimentary sequence containing tools and other material that marks the transition from Lower to
Middle Palaeolithic. The basalts have been dated®avgon?°argon method, at approximately 400,000

and 250,000 yeardf correctly interpreted, this site indicates that advances in the way tools were made
occurred independently in a number of areas and were not simply exported out of Africa. In the early
evening we were back in Yerevan.
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Figure 18. Khachatur Mésetian
on the edge of the main excavation at
the Nor Geghi archaeological site on
the canyon wall of the Hrazdan
River. The sediments beneath the
250,000yearold basalt flow (top)
contains tools that mark the
transition from Lower to Middle
Palaeolithic.

21 September

The last day of the fieldtrip was to the west of Yerevan. After reassembling at the Geological litstitute
was about a 60 km drive to the Aknashen Neolithic Site on the Ararat Plain, a tectonic depression flank
by active faults. Our guide Dr Ruben Badalyan of the local office of the Institute of Archaeology ant
Ethnography, explained that in the excamasi six layers have been identified in a continuous sequence.
The youngest (I) being Early Chalcolithic and the remaining extending down through the Neolithic. Afte
lunch, the Metsamor Archeological Site and Museum, between the Metsamor and Araxsesmager
visited. The site has yielded archaeological remains indicating discontinuous settlement in the Ea
Bronze age reaching its full flower in the Late Bronze Age but continuing into the Iron Age. Strategicall
sited on a volcanic hill are the remsinf the Metsamor Citadel, which has been the focus of much
archaeological attention in recent years. Many thousands of artefacts from the site and nearby are hot
in the Metsamor Museum under the directorship of Dr Artavazd Zakian. Another fortdesssaciated
Museum is at Erebuni, a hill overlooking the Hrazdan valley. Its outer wall and some of the building
within it have been partially restored. Erebuni wiill 2018 celebrate its 2,800birthday. The name
Erebuni has been modified to beanerevan. Back in Yerevan, in the Geological Museum, thé 42
INHIGEO Meeting came to a close and, with a glass of Armenian wine in hand (Fig. 19), the opportuni
was taken to thank our hosts for what proved to be a very instructive, enjoyable anchwedleting and
fieldtrips that did justice to celebrating 50 years of our commission.
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Figure 19.Barry Cooper, INHIGEO President, proposing a toast, at the Geological Museum, to the
Armenian hosts at the close of the 42nd INHIGEO meeting, on thea50th i ver sary of I
founding. Standing are (left to right) are Gayane Grigoryan, Director of the museum; Barry Cooper;
Marianne Klumen (Austria), INHIGEO SecretaBeneral; Ernie Hamm (Canada); Martina KotEbert
(Germany); and Ivan Vtorov (Russia)Photo: Institute of Geological Sciences, Armenian National
Academy of Sciences.

Grateful acknowledgement goes to the Armenian Organising Committee, comprising Academician Ruben
Jrbashyan (Chairperson), Dr. Arkadi Karakhanyan, Dr. Ashot Piliposs§amapet Vardanyan, Dr.
Khachatur Meliksetian, Dr. Georgi Khomezuri and Gourgen Malkhasyan. Drs. Meliksetian, Pilipossyan
and Academician Jrbashyan, along with Arkadi Karakhanyan, A. Avagyan, R. Badalayan, B. Gasparyan,
D. Manucharyan and M. Misakyan cobuited to and/or edited the meeting volume. This volume is
thoroughly recommended to anyone wishing to gain an appreciation of Armenian geology and culture.
Those who freely provided their expertise on segments of the field trips were Dr. Armine Hayrapetya
Boris Gasparyan, Dr. Arkadi Karakhanyan, Dr. Ruben Badalyan, Dr. Ashot Piliposyan (Ministry of
Culture of Armenia Metsamor) and Dr. Artavazd Zakian. Finaltgke this opportunity to thank Mary
Misakyan, of the Institute of Geological Sciences, fer butstanding secretarial work and helping
delegates as well as the assistance she, Khachatur Meliksetian, and Barry Cooper provided in compiling
this report. Mike Johnston, Nelson, New Zealand.
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"Personalities of the INHIGEO: From Madrid (2010) To Cape Town (2016)"
by L. Kolbantsev and the Z. Bessudnova

Paparazzi (Geneviéve ;l’aquet, Zoya
Bessudnova, Irena Malakhova)

The Blessing (Zoya Bessudnova and Don Quijote is our friend (Barry Cooper
Claudia Schweizer) and Tatiana Ivanova)

Our

4

tf.ls

The Cowboys on Rio Tinto River, Spain

Phantoms (Mike Johnston, Barry Cooper)

TRANSPORTES

-

| wasn't c;,aught !
(Greg Clota)
The young?st man
(Philippe Taquet)
Pathfinders
(Mike Johnston and
Genevieve Taquet)
2010 MADRID, SPAIN SN i _
SN ' e = +. David Oldroyd
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Discovery of Japan (Barry
Cooper and David Branagan)

Drum Solo
(Zoya Bessudnova)

Y

JAPAN

Welcome to Japan (Yasumoto Suzuki
and David Oldroyd)

Relax in a hot spring

Yy -

Michiko Yajima and
Philippe Taquet
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—~~ 2012 BRISBANE,

sl - e N

Being a guide is very hard work
(David Branagan)

Australian pioneers
(David Oldroyd)

Luz Fernanda Azuela and
Francesco Gerali

Good-fellowship
(Zoya Bessudnova)

34 1GC welcome party (David
Oldroyd, Irena Malakhova)

Studying local fauna

Luz Fernanda Azuela)'
( ) The Brisbane water road

(Marianne Klemun)
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Our English guides: Hugh Torrens and r}d.:-'““,--""
Martin Rudwick with Claudine Cohen

-

Vi

Two views

= (Geir Hestmark and Mike Johnston)
LUDFORD CORNER

type locality for
tod

Ludford Corner. Paparazzi.

Marohi
timi

Discussion: Hugh Torrens and
Martin Rudwick

h» Lo ! > & 5 y Somewhere in northern England:
bout Murc:hls?'r;1 b ot £ 4 . < Jian-Zhao Yin and Jim Spenser
ike Johnston,

. Susan Turner, a call from Siluria
«...I found myself
within a shadowed forest...»

Wr;]al hgchM:rison s)aw (Ken Taylor)
2013 MANCHESTER,

47 UNITED KINGDOM

Rewee Vi
Veryigag story Which one is the best?
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2014 ASILOMAR,

Gregory Good, the optimist.
High spirits.

¥ |
Philippe Taquet: Kenneth Aalto, Yosemite Natlorlal Park: .
“Do you know Georges Cuvier?” Plate tectonic interpretation Stop continental drift!
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2015 BELTING, CHINA

Will it be hot in Armenia? (Leonid Kolbantsey,
Khachatur Meliksetian and Zoya Bessudnova)
: e e x

Are we going to Armenia, really?
(Barry Cooper and Khachatur Meliksetian)

g

" The Mount Tai flanks —
migmatites.

Country of

Martina Koelbl-Ebert and ) Zoya Bessudnova:
Baoguo Chen a difficult mission

Kiico T N
How did it happen? (Ezio
Vaccari and Kathleen Histon)
n

> ; -
Krystyna and Stanistaw Wotkowisz with Zoya
Bessudnova in the meeting room

Two glances (Martina Koelbl-Ebert
and Ezio Vaccari)

Barry Cooper and Leonid Kolbantsev: | v ng,
Itis necessary to help the miners “What kind of beast is this?” 7 it's selfie?




Margret Hamilton, ¥ Gl ;
new INHIGEO'mi \:t_);%f\('
#
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2076 CAPE TOWN.
SOUTH AFRIKA

Barry Cooper,
35th IGC Exhibition

DISCOVERY OF KOMATIITES

-

By
Morris Viljoen Richard Vijoen %
BUSH\VELD VM

&5 A

" Looking at Antarctica

Morris Viljoen, discoverer of komatiites

439 INHIGEO Conference, Mexico City, 12-21 November 2018

The conference will be held in the Palace of MiniMegxico City, one of the masterpieces of N&assical
architecture in the Americas, designed by Spanish sculptor and architect Manuel Tolsa. Visits will t
arranged to thancient library and archives.
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