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Aims of the conf€rcn.€

This conference with workshop characler, held from January 5 ro 7 1995 in Basel and at,
rended b) snne t ,U pa rc,panrs.  wd. rhe sccond ot  a scr ies ot  confcrpnce, on Atornc
Geolog\.  Ou'  col leagues rrum Crenobte I  n i !er j r )  rook d t i rsr  in i r i , r rv;  ;  N;, . ; ; ;
1993 by organizing a workshop entitled .,ceoat€lier nrpin,..loptng ttrar a sertes orsimi-
rar workshops would be held on a bi-annuat hasis ar,o;n tr," rut,i.. ny o.go,irinliii,se.ond sor lshop lhe Basel  ream gladty votunreercd lo he,p lo eslab, ish strar looerut tv
trrrJ become d l rddi l ion in rhe tulure Wc are tstad lo fear thal  Uuido Cosso t .om rhe
UniversiA degli Studi di Milano agreed to host a lhira wortsrrop at some preasant fiacenear Milano in about rwo years aime.

Alphe geology crtainly has a lons rradjtion and rhe AIps are still regarded as a
monrdjn belrr i r l  moJet chdrdcrer by man) earrh sc,enr i \ r , .  i t re Lgh repur i r ion ot  +t_prne.georothdl  rera 'ch hose\er.  faded asr\  lo \ome ( \ renr Jue lo J cer ies ot  rcr ,on{.
wooern edf lh scrence becdme more proce\,_or ier led.  puretv regiondt yudre. .  d,rhouph
theylorm an imporrant basis for the process-orientea .pp.o""r, o.* una in trr" iutu....?_
ceive less financial support these days. In some Eu-p*. 

-*"i., 
;, t*.^"" ;,"."".

ingly_.difric!11 to convince the funding agencies tllat research on Alpine geotogy is worrh
any financial support. These difficulties are al leasl parrly due to rhe facr that Alpine re-
$.rch groups ul len do nol  succeed In conveyrnB Inerr  message ro earrh screr l i ( r ,  a( l i \c

r  ro col teagJe, pnnar i ty in l<res,ed rn procesre, .  Fu hermorr,
rnere rs a norabte tack ot  d i . toguc berheen rhe d,herenl  ream\ acr i \e in Atpine qeotoev.
F\cn Alp,ne seorosi ls t ,nd i r  hard ro keep Inem,etre. ,nrormcd dboLtJ. ; , ; ; , .d;
ments In olhcr pi  s of  the chdrn wnich the) do nol  know lrom t i r . r  hdnd e\per icnce.

How Ldn Alpine geologisrs expe.r  ,he non-specratnr,  to become Inrere. leJ in a
wealth of daia. which iack inregration into a coherent ptcturef Wfry sloufa fte non*pe
cialisl set bolhered wirhconfusing terminotogy consiaering rtre main rectontc ana pailo,
geographical unirs? Much of rhis terminology predates the adveDt of ptate rectoni;s and



reflecls obsolete concepts of basin formalion and orogeny. Additionally. Alpine geology
somctimes slops at .ational frontiers. where termirology abruptly changes due to hislori
cal reasons and lack ofdialogue.

On the olher |and, thcrc are certain signah thal Alpine geology might regain the at

tenrion it cerlainly deserves, given thc incredible amount of new data oblained by new la-
boralory and licld melhods and lhe excellenl 3-D exposure of thh orogen. For example.
the recent and highl) successtul effons on seismic imaging of the deep structure of thc
Alps have not only shed ncw lighl on processes of orogcny. Thcy also have broughi dif

lerent disciDlincs of eanh sciences and carlh scienlisls from different counlries into a
closerdiaLogue across disciplinesand national boundarics

Of coursc, every organizing commillee has its own phikrsophy in orsanizing such a
*orkshop. Our oen inlcnlion was to promotc rcview-lype presentations ior lhc oral sc!
sions by asking lhe speakers 1() put their own research inlo a broader perspeclive- A
wealrb ot ncw data has been prcscnled in the poster sessions which enjoyed llvely atten
iion in tbe aflcrnoons. Tbe interesting commenls and statements of a tinal round table
discussion are summarized bclow. This discussion showed thal dialogue and cooperation
across bordcrs and across scientific disciplines are lhe main requirenrcnts tor the promo-

lion of future AlDiDe rcscarch.

The contribufions ofthh specral cotference volome

The arlicles presented in this volume do only represent. smallpar! ofthe numefous con

tributions. Ir was our intention not only to present review type conlributions but aho to
add llJ lhe daia basis.

A first sroup of articles comprises conlributions which discuss thc Alps in a grealer

conlext. R. T/rmp_y first looks at lhe historical dclelopment of ;deas concerning Alpine
rcsearch. comments on the present slale of lhe arr ard vcry cautiously looks at where wc
might be going in the futurc. G. Srarlpl7, proposes palinspaslic models for the entire

western Tethyan realm from Carbonifcrous lo Early Jurassic tnnes. His article discusses
thc enigmatic time 8ap bctween Varisca. orogcny and lhe opening of lhe Alpine Tethys

during which easlern portions of Paleo-Tethys eere closed in Eastern Europe. Two con

lribulions discuss high-pressure metamorphism in the Alps which. accordiDg 1() new data,
appears not lo be reslricted 10 Crelaceous times: Mtcrdr.l 3/ ,l take a look at thc Alps

"from thc minarel of an Oman mosque'. i.e. by directly comparing the Alps with the

Oman Makran (ransect. while Ftoitzhenn et ol. propose lwo scparatc subduction events
(Crelaceous a'd Tcrriary) mainly based on palcoeeographical evidence Von Blancken'

bu" and Dav;er discuss slab brcakotf. relaied !o lhe closurc ol oceanic basins and parlial

subduction of conlinenial litbospherc, which apparenlly occurred iwicc durins Alpine
oroo'cny. Pusu et at. provide elidence for the polycyclic character of Alpine orogeny nr

the Betic Cordillera and Mrlli focusses on the Ligurian occan ot the nonhern Apennine-
Both these conkibutions are relevant for discussing Alpine geology in a wider conlexl
Two articles look at the easlern prolongation oi the Alps in tbe Carpathians The sludy

by Dunbnt et al. provides a direct comparison between inverled rift structures found in

ihe Weslen Carpalhians and in the Wcslern Alps: Ddl/me)ef./ dl give rn overvie\t of
new radioneiric ages oblained in the Easlefn Alps and thc Carpatbians

A secord group of articles focusscs on lhe W€stem Alps. Cdb-v gives an overview of
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sology the mjddle Penninic units of the enlire Western Alps a.d proposes a new modei of east
directed extrusion ofhigh pressure rocks, challenging lraditional interpretations in terms
of backfolding, believed to be characteristic for the internal part of the Western Alps.
The article by fold discusses pre-Priabonian uplift and deformarion in the Pelvoux mas'
sit Two articles discuss the Pennine frontal zone: Bel//au d er al offer a general review in-
cludi.g a discussion ot the frontal part ofthe Zone Houillere, while Cdn'ic er al focus on
the Versoye. (North Penninic) unit. The analysis of P-T-paths of tbe internal Penninic
nassifs by Bdlgni ?r z/. offers petrological conslraints for lhe thermo-mechanical evolu-
tio' ofthese internal domains. The final cont.ibution within this group by veuturini e, al
offers ne\,e data and interpretations on ttte geochemistry ofmafic rocks in the Sesia zone.

Concerning the central segment ol th€ Alps Moraf e/ al offer an up-to-date review of
the Pr€alpes M€dianes, incorporafing new results. N,klaus and Wet.el sttdy flwi^l 

^ccn
mulation systems in the Late Paleozoic lrough of Salvan-Dordnaz in the external massifs
of Weslern Switzerland. A classical area of the Swiss Alps, lhe Glarus Alps, is revisiled
by LifioL who offels a new look at ihe structural evolution of the lDfrahelvelic flysch
units. integrating new stratigraphic dala. A large-scale synthesis of the northern part of
the Leponline dome by Ctujic and Man t ?low offers insighl into how the extremely
complicated present day slructure evolved by superposition of structures on all scales.
Sdrd?ri ?r al present new age data which, conbined sith an investigation of the P-T-t-
path. shed new light on a Mid-Triassic thermal event predating the onset of passive mar
gin formation in the Southem Alps.

The last series of articles is devoted 10 lhe Eostem Alps. Wrklel studies tbe thermo-
mechanical evolution of the northern Adriatic margiD froln the sedinentological point of
view and i.fers an Onan type obduction scenario for early slages of convergence. Pani'
tioning of deformation into fold-thrust siruclures and strike slip faulting during lwo epi-
sodes of Alpine orogeny (Cretaceous and Tertiary) is the subject of a study in the North
ern Catcareous Alps by Ebbacher and Btandne.. The sl]udy ot Kwzand Neubauet posrlt-
lates thal the kinematic development within the Tauern window post-dates the structura-
tion ofthe Austroalpine nappe pite and concludes that the Alpine orogeny is the result of
two continental collisions.

R€port on the round t'ble discussion abou. perspeclives of geologicnl research
in the Alps

Tbis discussion was introduced by a presentation of R. Triimpy (see a icle in this vol
urne). This delightful essay on the hisroicat development of ideas set the scene for the
discussion on fulure perspectives. It surceeded in inspiring the pa icipants of the discus-
sion !o be as outspoken in whal they think about the future of Alpi.e geology as R.
Triimpy was about past developments. His analogy between the opening and closing of
gaps between subdisciplines in Earth Sciences and the opening and closing ofvarious Al-
pine oceans has to be taken seiously. While the hislorical gap betweeo structural geolo
gists, petrologists and geophysicists has been successfully bridged, a new "ocean" is about
to open belween "hard rock" and "sofi rock" geology. Indeed, only a few Alpine sedi-
mentary geologists did contribute to lhe workshop. and the decline of Alpine paleontolo
gy is disturbing. Paleo-biogeography and biostratigraphical data slill provide extremely
valuable constraints. The older data still form importa.t cor.erstones for kinematic anal

of the
ht dif-

I table

Tethys

irh the

leny ,n

r study



D

whi le

cally

la

guNn

J(
He cl

blage

T

physr
sibilir

John
plate
leYel

ysest howevcr rclatively little is done these days ir adding ne{ data lrom these tascnrat

ing tields 1o Alpine rcsearch.
Thc round lable discussion was split into ihe following five smallscsrcns. cach onc

headed and nrtroduccd by a differenl chairpersonl

l. Gcophlsics (Stethan Mnllcr)
2. Geochronology (Da!e Dallmaycr)
3. Petrology (Janc Selverstone)
4. Kincnalics (Gerh.rd Eisb:cher)
5. Sednnents and PaleogeoSraphy (Daniel Benbulli)

Somc ot the results of thc discussioo may bc ol genernl interest and thcrcbrc a briel

summary is sivcn belos.
Grolr),si.rr Slctan Miiller feels that rc all have learned to talk to eich orher thanks

to the recent eflorts madc in seismic profiling across the Alps. This cflor( has made it ob_
vious th.t (ruly inlerdisciplin.ry work (as otposed to just a nultidisciplinary .pproach)

ticlds new and exciting resulls. All participanls of sucb ventures hrd to be ready fbr sur

prises. For example. thc surtuce information may have mislead us nr sonrc cascs when

interpreti.g thc dccp sructure: thc Dcar surface lectonic slylc rnd the deep structure arc

nol rclcaled to each othcr in a sinple sal,.
Concerning the revohrlioDary results achievcd by seismic lomography, somc specific

questions arc adressed to M. Wortel and W. Spakmann. For exanple. tbe questjon ariscs

how much lhe rcsulls depend on the choice of a particnlar rcicrence model lo which

velocity anomalies are relatcd. According to thc cxperts the manr conclus'ons are very

robust a.d nol greatly influenced by this choice.
Fnrally the discussion proposes a list ol lopics which did not receive thc altention they

desene in the context ol gcophysical proriling: (1) The Easlern Alps represeDt ! huge
gap between rcileclion seismic profiles in the Certral AIPS and the CarpathiaN: (2) lhc

Ivrca geophysical body is stiU poorlv coDstrained and reeds detailcd smaller scale studiesr
(3) Thc arc of the Western Alps js not vet undcrslood and lhe Wenern Alps do not re'

ceive enough altcnlion, for example no1 enough invcstmen( went inlo lield studies ac_

companing the ECORS-CROP profile: (4) The Molasse basin and Jura mounrarns are an

import.nl future larget. highly relelant for applicd geology. including enlironmenlal

Gaochtunolog: Da\e Dr\llmeyer, looking over the Adartic hom an American point

of vic*. rclls Europcans that lhcy do not realizc how lucky they arc in fiat lhe Alps are

extremely well known cornparcd to olher reg;ons. Whh this renark he may h.vc waDled

to allude 1o some hcxted discussions during the meeling about lhc age (or ages?) ofhiSh
pressure nielamorphism. While sorne speakcrs advoca(c tha! Alpine higb prcssurc nela_

norphisn only occurred in Cretaccous limes, olhers advocatc n1ore than one subduction

cvcnl (Crelaceous and Tertiary). Apart from this patticular controvcrsy. there js a huge

amonnt ot undisputed geochronological dala in lhe Alps- $hile knowlcdgc is still very
poor, though inrproving, in parts ot Eastern Eufopc. 'Ihe eastern prolo.gation ot thc Al-

pine chaln into drc Carpilhian and Pannonian domains opens up new ventures thanks to

the ncv polilical freedom in Easlern Europe.
Concerning methods of daling. Dale Dallmever emphasizes lhat geochronology is

jusl r siinple toolwhich produces numbcrs. Rocks should not simply be senl olf for anal
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ysis to a specialized lab as often is the case in Europ€- Instead, there must be an integra-

tion of field and laboratory efforts. Dala and interpretations need to be more carefully

separated.In Alpine research there is a.otable lack ofattempts to date detrilal minerals

Dieier Gebauer advocates the use of modern tools (no SHRIMP operates in Europe
yet) and he wams agaiost undue dogmatism concerning the expected age ofrocks Fried-

helm von Blanckenburg suggests to put priority on high retentivity mi.erals for dating

while volkmar Tronmsdorff misses efforls in expeimental geochronotogy.
P?trdloaJr Jane Selve$tone deplores the fact that proposals in petrology are practi-

callv not funded in lhe US anymore and finds that this unfortunate situation may have

been caused by the petrologists thenselves. She particularly critizises ihat pelrological

work is still rarely performed in an interdisciplinary way. Many results have severe tec-

tonic implications ("knowing tbat rocks have been at 100 km depth changes ideas in tec

tonics") and these inplicalions have ro be explored through an inlerplay betweeo field

work and modelling. The editors would like to add, in defense of the Pelrologists. that

structural geologists and geophysicisrs still have no convincing kinematic or dynanic

model for explaining how those higb-pressure rocks rose back to the surface (one of the

most promircnt open questions world-wide which can probably be best explored in the

Alps, given tbeir excellent 3D exposure and excellenr geophysical data setconcer.ing the

Jane Selventone also appeals 1o being more honest with the presentation ofquantita-

tive results, pa iculariy concerning P_Tloops Fact and inlerpretation are rarely distin_

guishable. volkmar Tronmsdorff also draws attention to the facl that pressure and tem
perature may not be "frozen in" al the same instant of lime along a P'T loop- The factor

tine additionally cornplicates the interpretalion of metamorphic field gradients. Too otl

ten mapped isograds are still assumed to rePresent isotlerms. although these isograds

merely connect points in space which nay have reached a given tempetature at different
geological tin€s. The longstanding controversy about the exact age of the so'called Le_

ponline event in the Alps is an exanple for such rnisconceptions.
John Wheeler takes up the hot subject of the exhumation of high pressure lerrains.

He claims that most of this exhumation takes place u.der greenschist facies conditions

and proposes that we should invest more effo into studyitg retrogade greenschist fa-

cies metamorphism. Typically. only nafic boudins preserve eclogite facies nineral assern-

blages. More att€nlion should be given 10 the retrograde overprint of the matrix sur_

rounding these boudins. Berndt Lammerer asks how sure we are about the pressure esti

mates for eclogite facies rocks, alluding to problerns like the role ofkinetics and the influ-

ence of deviatoric stresses on the stability fields of mineral assernblages.
?e.to,icv GeriEisbacher, being asked to commen! on kinematicdata presenlly avail'

able in the Alpine orogen, feels a need to integrate information obtained at very different

scales: kinematic indicators, microstructures, retrodeformation of cross sections, geo

physical data. paleogeographical reconstructions. This is not an easy lask given the pos'

sibility that displacement vectors withjn an orogen may be largely influenced by gravita-

tional forces created by an overthickeDed orogen, as discussed in an oral presentalion by

John Plart. This conlribution showed that local transport directions are not related to
plate movement vectors in a straightforward way. They lltay vary according to the crustal

lcvel and in time. Precise dating of specific structures is critical in this respect.



Geri Eisbachcr's main nressa8c. however. is of a ditlercnt DaLure. He focusses his dis

cussion on the apflicd aspccls ot fesearch in tcctonics: structures resultiDg fronr briltle

delomalion, lor example, are cxlrcmely importanl in apPlied geology and ihis lilrk has

largely been neSlcclcd ior many ycaN. Sincc our sludents need to makc a living afler
gradurting. the applied aspccls of earth sciencc have to be inlegraled in our tcaclring ac_

livilies. According 1o Geri Eisbacher lhe links inio gcomorphoiogy are also much ne
glccled and fcprcscnl a great cballcnge tor academic and applicd rescarch Both brittle
sLrucrures and geomorphoLogy are otgreat rclevance lor society (i.c. nuclcar wastc rcpos_
ilories. grcundwaler-flow, slope sr!bility and regioDal carlhquake hazard)

The discussnrn amongs! ihe atrdieDcc focusses on the importaocc of large and smau
scale dynamics in understanding fte kinenralics of dcion'nation. In this contcxt thc role

ol experimenlal rock deformalion couplcd wilh dy|amic modclling is crucial There is a

necd for additional laboralory dala (crlibradon oi paleopiezometers. ilow laws) in order
to dcduce the magniludcs of differen lial strcsscs required for mountah building

Se.li,n.ntolog!: DanielB.rnoulli deplores thal wc did no( hear much about sediments

al this conlefeDce. Vcry tew connibulions only focussed on forcland (cclonics. He de'
rincs four ticlds of research, which have a hiSh polcnrixl for advancing our kDowlcdgc in

Alpine geology: (1) PaleogeoSraphical reconstructio.s should also consider the movc

mcnt of small crunal blocks. kinematic inversion and seismics being thc most powerful

tools tor achieving this goal. Mclhods such as palcomagnelics, radiometric agc dclcrmi'

nalion and geochemical signaturc nlone often lead to rmbiguous or imprecise rcsulrs if

slratigraphic conslraints are not lakcn irto account. (2) Paleoteclonics in sedjnentary ba

sins is a fascinating field to be jointly investigatcd by sedimentologists. structur:rl geolo_

gists and Seochronologists (dating dctrital gralns!). (3) l hc modclling or roreland lrasxrs

is also imporlant lbr applied aspects in geoscicnces (e.g. oil lields. wate. recoLlrccs, waste
repositoics). (4) The late lcctonic historv of orogcDs deserves more altentioni crosion,
valley rormation, nlass traosport processes and budgets invol!c geomorphological studies

which should not bc cxclusively leit to gcographers.
The iollowing discussion addresses a Seneral Problem in Alpine rescarch: dala are no1

readily available. correlative work is scarce, good modcrn maps are lacking over lafgc ar

cas in the Alps in spitc ollhe tact that such arcas have been intensivcll' sludied by gener

atioDs otearth scle.thts. Dala. it available, oiten tcnd 1() be hidde. away duc lo na(tonaf

ism and protcctionisnr. At least in Swiuerland.lhe production ofnaps is extremely slow

and available maps very often lack indicadons on elemenlary featurcs such as strike and

dip otbeds and the nature ofmajor faulls.

Concluding renarks

The organizcA vould like 1() thank all the participanls of this conference for their vahr

able contributions. Wc think thal the organization of lhis conftrcnce was ce ainly $orth

rhe eflbrt. In particular wc would like to thank all lhe conlributors to this volume for

their work. We aho lhank thc chiet-editor of Eclogac, Dr. H. Funk. for pfoviding a fo_

rum lor these publications and lor his great eltort concerning thc tinal editing and the

handling ofaU tecbnical aspects duting thc prcparalion of lhis volunre
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