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The Upper Triassic succession of t h e Lomba r d y B as in i n c lud es petro l e um sys t cro s co mpose d of car h n n a t e

platform reservoirs and intrapla tfo rm basin so ur ce rock s . These sys tems a re pr oved to be efficient in the subsurface

o il fields o f t h e Po Va llcv .
During Norian time t h e 5o utl7e rn Alps vee re sea ted a t the nort hern margi n of the Ad r i a Micrnplate , in the

wes t crnmost pa rt of the Tethys sta w ay . T he wide carbo nate depositional syst ems we re i nvo l ved in a exten s i ona l

tectonic reg im e (Jadoul, 1 985) w'hich p re lud e d the Middlc Jurassic L i g u r i an - !' iedmont ocea n opening (Gae t a ni ,

1 976, W inl ere r and Bose llíni, 1 981, Bertotti ei al. 1 996 ) . In the Lombardy Bas in , th c thi c k Norian I)o lu tni a

Pr i n c ipale carbonate platform w as affcc tcd b y tuis tec t o ni cs , w h ic h causcd the form a ti o n of halt' ~, rabcns where

thi c l: larn i na t e d carbonates and black shales vee re deposited (Ja d o ul ei c el., 1 992, Jadoul ei til., 1994) . The d o loinit i c

p l atform , its margin facies and t he upper do pe breccia b ollies constitute the potential reservo i r . w h i te in the oxyge n

deficient intr a pl atform ba s in s, thirk organi c ma tte r ric h s uccess i ons prov id e h ydrocarbon source .

This work focus on a tèw Km wille Norian depositional system of the easternmost Lomhardy basis (Fig . 1) . The

integrated scdimentolu~ic, d i agenetic and geochemical study of the platform and bazin succession allowed to

rcconstnict thé hydrocarbon potential of this relatively small petroleum systeni that resulted interesling frnm

exploration point of view .
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h'i,iZ 1 - Loccrlíorr map qf 'lhe lsztr•crplatjorm hcrsii7.c in the Norian period.

The s tallied area, locat ed between the I seo and Garcia l akes, be l ongs t o th e Giudicarie defo rmcd be lt of the

centra l Southern Alps . Nevertheless the weak dcfortn a t i on in s ide a l a r ge SE ee r gent thru s t , allowed the presertia ti on

o f the o ri g ina l geometry o f the N o r ian deposi ti ona l sys t em .

In the half gratien of Magasa-Capo-va ll e B as is , developed inside the Dolomia Principale (Trombetta and
Boltoni 1993), different sectors have been detected according to their paleocn~,irc»imental sitt3ifïcancc and
,cdiinentary evolution (Fig . 2) . The basis is bounded southward by synscdiment ary faults, whi t e the northern maE-gi n
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is a 1lexural one, where bare clinotc)rm brercia bodies interfingered southward with the basmal fine =rained
carbonatr deposits (Facies Etcroriclte and Zorzino Limesronc) ; furtherrnore, the extensional paleotectomir
conirolled tbc different evolution of~arious sectors in the basin .

']'he field ~~ u rk a n d regi o n a l geologie model all owed to reconstruet four sedimentar~ steps in th e deve l o pment o f
t bc bazin (Fi k. . 3) .

1 1 The b asa i interv al is repr escnte d bv thé Luwer M o mber o fthc Do l omia Prin c ipale, w i dcs p read <in th e w h o le area,
and the Loer Mcmber of th c Fac ies E tcrop i c h e w hi c h Eve r e ecm tined in th e tu o t~k,a ll o f th e ex [ e n s i on fa uh o f [h e
southern area . Tbr v u l ti mi a Principale is m a inl y made of ,ubtid a ] fac i es ivh ich were ea rl y do l o m i ti zed ; the F ac i e
Eteropiche a re m a de of turbi d itic lim es t o n rs a nd bieccia- megabr ecc ia bodies caused by th e t ec t o ni r pul se th at
di s ttiantl e il and reworked platform a nd dope dep os it s .
2) During the subsequent t oet o nic ex t c n s i o n the basi n wi d e n c d a nd was pr ogressive l y ti lle d up bv tb c F ac ies
E t e ro pi c h e and , in the c entr a l part of th e b as is , by thin b e ddcd d ank fac i es of tb r Z o rz ino Limes t o n e . In th e north e rn
tl ez ura ] fla nk , tbc kc o m e t ry o f the b rcrc ia r lin o tior ms s u~*est s tbc progra d a t iona l se tting of th e platfo rm , linked t o
tbr progr ess ive tïllin g up uFth e basin i n the overa ll s h a llow ing upwa rd seyu e ncc . Several serptilid -micro bi a li t ic
m u unds a re int e r ca l a ted w ithin the s l apo duos it s whirh con s i st o f thic kenin g upwa rd cyc les o t lurb iditi c and
hnrrfa ,ed im e nt s . Th e muunds s h a pc is u s u a ll y pl a n r-com,ex and the ir s ir e i s s tr o n g l y v ariablc, rangm g tro m few t o
several tu i s uf mc trrs of l o n g tb and up to 10 me te rs h ig h ( Tr o mbe tt a et u1 .,2(1 0 0) .
On thé s truc tu ral hig h s th e Upper Memb e r o f the Do l omia Prin c ipale facies ass ociation in c ludes l ok~ and high
encr gy s u b tid a l deposits and peri t ida ] o n es . Tbc ser i es s hows a n ove ra ll regressive trend, th a t gr a des from hi g h
e n er gy tiuhti da l cycles t o m a inly peritidal cyr l rs, w ith tepec hor i zo n s in tbc o ppermus t part o f thr i'o r m ati u n .
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3) A third step of the b as is is represented bv t he end o f the carbo n a t e pl atfo rm gro wtl7 , which p robabl y l oca ll y

underwent s ubaerial exposur e in the higher secto r o f th e pl a tt o rm . Ev id ences o f emers i on are : rcdd e ncd s ur face with
gym a ll pockets tilled bv red s ha l e, mud s t o n es nod ul es and icon ox ides and nega tive va lars of ~ C w hi ch s uggest <3
fi-rs h wa t e r diagenesis . Durin- thi s phase the tentra l part of tb c ba s is s t a rt el to be ti lled up by da rk geay, thin
h rdded litnes tones and marl, u f th e upper lithuro ne o f the Zorz in o Lim cs t anc .



4) The last basin tillin g phase is represented by the Rina di Solto Shale Formatinn clepos i tion, which is connecied to

a ne~~ palco:reorrapl7ic regional setting that was marked by the influr in thc depositional system of large yuantities
ot' tirie graíned tcrri~citaus from the Not-th . These shaly sedimetits onlappped on the pt~lenst :'uttural hi~~li, of the

Dll l cl fl ll . l Principale and tillcc i up the previc~~~~ morphologic ]rngulurities ; tbc formatiun shows the th]nnc~t tlticknes's

in the nurthermost platform area and the highest oerti in the depocentre .

NNE SSW

Dosso delle Saette Magasa Capovalle M . Carzen
-------- --- ------ ----- -- - ------ ---- -------- -----------------

------------------

RIVA O I SO LTO SHALE

-- ~ _- - ~

ZO R21Nd LIMESTONE (A = Upper Membe) r

•~pa. FAC I ES ETEROPICHE j A =dope ó reccf a )

~ .i DOLOMIA PR I NCI PA LE ( A = Upper Member)

Fig. 3 - Geo lu,kirul c•ro s .~cec liofr uJ , lJr e :tfugusu husti t

The d iage n etic study and petrophysica l proporties evaluation ea•ricd out on thc platform and upper slapo facies

brou~ght the lidlint int co~lsidcraUans . Tbc Dolornia Principale shows carly dia_en~sis and dul(xnitization and only

I ocal recrystaliization uccueTed in burial environment . This diagcnctic cvulutinn brou~,lu to r .irly cementanun of thc

priniary porosity and therefore itti valucs are of few percentage units (about 4-5` o) . $ccondary pnrosity . ~% hich

dcvrloped clwring óurial, reacties higher \ alues : it is rclated to fractures . dissolution vors and intercrystalliitc pores .

Breccia sloor bodies shows higher porosity values up to 10-12"ó doe to mold and intergranufar vugs . The

diagcnelic study of tbc fine breccia rudstonc`, ~tihich incltiacd petrography obscr~ation~ and stablc itiutc}pic

analyses, alkm cd to intèr that along the upper slupe somi meteoric drrik cd waters fluxed the systern . Thes e

~\atrrs procluccd selective pores ]lat locally can reach centimetro sizc This eient should be correlated
witli emcrsion uf the Dulomia Principale at the end of itti sltiallowing iep sequenre .

Thr .rrrEiulicl tnot.tnd iàcics assoeiation uncierwent an early cernentation that destroyed thc franiework pr[mary
purosity, and only ]ti prescnce of late diagrrntic dissolutímn and 1i-cicturation could he condidered as rescrroír rocks .

Gcuchernica] analyses . including T .O .C ., ruefc-e„ al and optical analyses, pcrti)rmcd on several samples of' two
basinal series in the Magasa-Capovalle basis, integratccl wiflh data coming firom surrounding basins, allowed to

evaluate the iiy<Lirocarbotl notenba] of the basis .

T,,,;,,• TA I and R„ valucs indicatc high maturity of the sailjplcs, witli nverroming ofthe oil window . "fheretórc the

mcasured ~alucs of soune rock propertiis of these samples are largely depleted with respect to tbc original ones .

The residual T .O .C., „ariable in the different litliutacies, is usually correlated to the cl<ty content witti !tic exception

of the Zuriino Limctitunc which shows good organic matter content also in the dart v~rcy minitic limestonc lagers .

Riga di Soltu 5hales shows the richest T .O .C . v .iluts . witti a type 111 kcrogen, ktihile in the Zottinu Limestune no

Ill l ill[11811 1 1"l'!l'ilflV T11i1 1 11Ct samples Í l tl v't been found in the area anti i( I Sl l éielv ihII l the kl'TOLe I I q Lliilltj' was, bCttCr

(type II kcrocen) .
The Facies Eteropiclte shows only fcw thin layerti witti a Bood T .O.C., bilt tllcy are tuu rare in tbc k„hulc tiedimentary
scrtiun in order to make the tixmation interestim, ti-uni the _r-ourcc rock point of you .
Considering these sourcc rock propesrties and the thickness of the Rina di Solto Shale and tbc kipper part of the
Zurtinu Limestone, that reaches more than 5% m in the depocentre, wc ran estimate a Bood ori -.*inal Source

Potential Index (SPI . ton HC:jn') 1-ór the Matiasa ba5in ; I lius the average hydrocarbon quantity that could ha\ c hooiti
gencratcd in the drainage area (abotit 30 Km') is sufficient ti) be considered of i»dustrial i»tCresi .
These rrsults pointed out that these Norian extension carUunatc basis-platform svstems could be efficient petroleum

sy,tcm, also if they are of sniall dimentiions . This f~tvatirablc cxplorative paucrn is providcd bv the nood source

potential inden of illr eLaxiisic basis sediments, tile high drainage efficiency doe to the direct contact het\~een tbc

sourre and the reservoir rocks (sfope breccia represent rai7•icr and reservoir units) and the ovclying shaly tormation

3-cpreselttti the sealing of the syrtcm .
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The documented presente in the western Southern Alps of severa l and locally wider Norian intrap latform basins
with regional NS direction represent an exploration target in the external structuren of the thrusts folded belts and in
the Po Valley foreland .
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