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maps were constructed from avai lablc samplcs and micropa
leontological analysis involving planktonic foraminiferal zonation 
were used to place dcpositional environments in time and space. 
Result.s of this study indicate that Albian to middle Cenomanian 
( 1 08- 1 0 1  my) samplcs were sparsely fossil iferous and yielded 
dwarf spec ies such as Guembelitra cenomana, Hedbergella 
gorbachikae and Heterohelix moremani. This interval contains low 
TOC (<0.5 wt%), poor Hf (< 1 50 mg HC/gTOC), high values of 
Tmax (>465 OC) and kerogen of type l l i  organic matter. The late 
Cenoman ian to early Turonian ( 1 00-95 my) sarnples were 
characterized by Rotalipom greenhomensis, Rotalipom cushmani, 
Whitrind/a archeocretacea, and Praeg/obotruncana stephani. 
Within this interval, there is a sharp enrichment in TOC (3 to 1 2 

with Hf f1uctuating hetween 200 and 450 rng HC/gTOC, an 
nverage Tmax value of 435 °C and the kerogen is of tvoe 1/Il 
indicating exclusively marine condi tion. Whiteinella 
Marginorruncana sigali and Hererohelix globulosa characterized 
the middle Turonian to Coniacian (92-86 my) samples. This interval 
contains moderate TOC (0.5 to 1 .5 wt%) with HI Jess than 250 
HC/gTOC, an average Tmax value of 427 "C and kerogen is 
type I I/III indicating marine and continental 
Frorn these Observations. it can be deduced that, there is variation 
of middle Cretaceous organic matter accumulation in time and 
space with three depositional cycles delineated. The J ate Ceno
manian to early Turonian organic facies have the highest source
rock 
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Sevcnty-five samples of Lafia-Obi coal, from four borehol es were 
investigated in the present study to ascertai n their scdimentological 
and geochemical characteristics. These will enahle proper evalua
tion of their source rock potential and i ndustrial utilization. 
Lafia-Obi arca is underlain by rhythmic sequences of shale. sand
stone and Ii mestone with varying thicknesses of interbedded coal 
infering deposition under shallow marine conditions. The ash and 
molsture contents of the coal are high suggesting good potential 
for steam The relatively low volatiles and high vitrinite/ 
inertinite content, show that the coal has appreciab le  coking 
property. Although, the total organic carbon content exceeclecl the 
kerogen threshold of 0.5 wt% for generation of crude oil. the high 
vitrinite reflectance values (RO >I  .0 %) and several chemical ma
rurity indices i ndicate mature to .,overcooked" facies. 
This paper compares and contrasts the geologkal and geochemical 
characteristies of the Lafia-Obi coal with those of Enugu coals 
and with emphasis on the possible economic appl ications of the 
former. 
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Most of the studies dealing with the Latemar platforrn concentrated 

40 

on the lagoonal interior and the reef GoLDHAMMER & HARRIS 

1 989, SEPM Spec Publ 44; F.AiENIIOFF et al . 1 999, Sedimentology 
46). Recent investigations of slope successions proved the local 
development of an escarpment at Corno D'Ega, triggering the 
collaps of the upper slope after an initial buildup phase. Spectacular 
breccias crop out, partly in direct contact with lagoonal sediments. 
Some of the breccia units show rollover structures with inclinations 
towards the lagoon. probably owing to subsidence along l istric 
fault planes. At the eastern margin of the atol l ,  at Cresta De Do 
Pcniola, a clear change in  the character of the slopc was observed, 
developing from depositional to erosional. Both outcrops are 
approxirnately of the same age. they are correlated with the Jate 
Tepee Facics to early Upper Cyclic Facies sensu GoLDHAMMER & 

HARRIS (I 989). A possible explanation for these changes rnight be 
increased aggradation due to a change of the accomrnodation rate 
(from keep·up/progradation to catch-up), causing local over
steepening of the platform and subsequent collapse. 
If the passage from the lagoonal interior to the basin is not disturhed, 
the horizontal sediments of the lagoon pass into upper slope sedi
ments within a few tens of metres. The reef rirn, consisting of 
bound- and baft1estones, is usually extremcly small. In a transect 
at the western platform margin nearby Malga La Mens. talus
breccias of the upper slope fol low, passing into lithoclastic grain
to rudstones and rnicrobreccias of thc middle slope. Most of the 
cornponents are derived from the reef rim. In contrast to eastern 
outcrops (Cresta De Do Peniola), clear indications of biogenic 
carbonate production were not found. l lowever, growth of cements 
contributed strongly to the sediment thickness at the Malga La 
Mens section. Reasons for this difference are not quite clear. 
Possible explanations could be differences in the distance to the 
rccf, the slope angle, the wind direction and/or currents. Further 
downslope, stackcd turbidites consisting of lithoclastic wacke- to 
grainstones/rudstones as weil as megabreccias/megaconglomer
ates were found, often encasing sliding megablocks. The facies of 
the basin margin consists of not seldomly Iaminated radiolarian 
wackestones with intercalated carbonate turbidites (l ithoclastic 
pack- to rudstones). 
The areal distribution of these facies on the western margin, which 
are correlatable with the lower 400 m of the about 650 rn thick 
Jagoonal suecession, outline an obviously cornpl icated paleotopo
graphy/paleogeography. Clinoforms clearly indicate the presence 
of an inlet, bordered by marginal highs i n  the NW and SW of the 
atoll. Basin margin facies onlaps the preceding Contrin ramp, early 
stages of the Latemar carbonates show downlap genmetdes towards 
this rarnp. ln contrast to assurnptions of a constantly aggrading 
atoll (GoLDHAMMER & HARRis 1 989), early stages show progra
dational features fol lowed by later aggradation. This can Iead to 
the a.m. collaps of the rnargin because of oversteepening and to its 
subsequent, local retreal. Backstepping ofthe entire inner platform 
was not observed. 

Sedimentology and palaeoenvironmental 
interpretation of the Carboniferous �oggio !!I ,Carpino 

Eormation [PaCF] of the Monticiano-Roccastrada 
Zone [MRZ] (Southern Tuscany, ltaly) 

ENGELBRF.CHT, H. 

Hess Str. 96, 80797 Muenchen, FRG. hubertengclbrecht@umweltgeol
he.de, URL: www.umwel t.geol-he.de/ 

l11troductjon; The PaCr� first defined by ÜX'OZZA et al. ( 1 97R), is 
element of the Mid Tuscan R idge - a linear belt of several discretely 
outcropping metarnorphic core complexes, where thc S-Tusean 
Low Grade Metamorphie Basement is exposed (JOLIVET et al. 
1 998 ); it i s  made up of palaeozoic epicontinental marine sediments, 
mrnnfnrm�hlv covercd by the ?M -Triassie tefl'estrial Verrucano. 




