
Lithofacies  of vcry finc sand arc cha racterized by high 
concentration in zirconium, barium, chromium and copper. Boron 
is present in low concentration but always appears. I hgh values of 
TiO, are present and niobium is scarce, but highly concentrated in 
these samples. Values of galliurn and cesium are similar to loessial 
samples. The silica average is 72.59 %. 
Lithofacies of mud layers are characterized by a littlc hcight boron 
concentration. The values of zirconium, barium chromium and 
copper are high but minor that vcry tine sand values. Gallium and 
cesium are higher than very fine sand. The silica value is constant 
and differs from mudrock and very fine sand. They are the lowest 
(66.43 % avcrage). 
Lithofacies of mudrock layers are very similar to mud 
However, significant ditTerences in silica valucs mark the contrast 
(76.61 % average). Other study indicate that this lithofacies are 

(TORRA 2000). 
These rcsults shown clearlv that different l i thofacies can be 

This fact should be 
underground beds in future drill-

basin' .  
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The Ituzaing6 Formation Sands is a significant sedimentary unit 
that scarcely outcrops in ravines and gullies near the Parami river 
at the northeastern Mesopotamia region of Argentina. Several 
researchers studied it since 1 848 to 1 995. They concluded, upon 

n..l., mnA..l., l i thofacies UfC of 

used as an indicator are of 
Two unconformities were propose<1 
unit, without dctermine cxactly its 
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The fossils 

Recent studies concluded that none unconforrnities are present. 
Thc contact betwcen sand and rnud is conformable, resembling a 
li thofacies change. Possil fauna is not representative and contacts 
wcrc not observcd until the prcsent study (TnRRA 1 997a, b, 1 998a, 
h, c). 
I made, since 1994 to 1999, a detailcd sedirnentologic study about 
paleocurrents (over 450 measurcrnents) on the planar cross 
stratification and tangential-sigrnoidal cross-stratification, which 
are always present in the sandy li thofacies, both ferricretized 
(reddish) and non fetTicretized (white) oncs plagucd of diagnostics 
internal i ntertidal-to-subtidal structures. 
I found it a repeated simple and unequivocal birnodal 
along more than I ,000 km al lhe Mesonotam 
\rgentina. Recent bibliograohv 

Mitt. Ges. Geol. nergoauswu. 43: 1 - 1 56, Wien 2000 

flows as tidal currcnts). Previous studies considered thesc sedimcnts 
as dcposited like a fluvial system (i.e. a "braided platee" in .IALFJN 
1 988). 
After thc study of the dcsign of the paleocurrents roses, I proposed 
a shallow marine intertidal to subtidal environment system for these 
sandy-muddy scdiments, roughly 230 meters in thickness 
This was texturally study by means of Iogs of most hvdrogeo]ogic 
driil-holes (TORRA 1 999). 
The age proposed is  Middle Miocene synchronous with the 
'Paranense Sea (RÄSÄNEN et al. 1 995, ToRRA 
1 997a, b, 1 998a, b, c, 1 999). 
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Thc Toropf and Yupof Formations are Stratigraphie units created 
in order to solve the prcsencc of mixed silty-very fine sandv mud 
soft sediment beds (typical "mudrocks" as orooosed 
l 998a, l 999a. b ). They are 

=.!S'-'ll"·'" (about 
Miocene marine sediments 
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structural relation between them is conformable, and none 
autoctonous fossil or microfossil remains werc founded before 1 999 
into the Toropi and Yupof tempestites Formations. 
The Toropf and Yupof Formations were interpreted as continental 
(fluviaJ) in origin Jong time ago (HERBST 1 97 ] ,  HERBST & SANTA 
CRuz 1 985). They argucd the presence of vertebrale fossil fauna 
remains of Pleistocene to Holocene age (HERBST & SANTA CRuz 
1 985) .  Thc Toropf and Yupof Formations have a maximum 
thickness of about cight rneters averaging four 1neters (ToRRA 
1 998b, 1 999a, b ). 
Recent studies proposcd that those venebrate fossil fauna remains 
are aloetonaus (TORRA 1 998a, b) . The was that the 
fossil remains are always in surface and that 
swamped into mud beds on Holocene ( I I  ,500 BP, 

998c). 
The sandy-muddy ltuzaing6 Formation is a 
succession beneath these horizontal mixed 
beds of flat-lcnticular forms. Thc fact is that marine 
succession (Ituzaing6 Formation) and the supposed continental 

. and 
(TORRA ! 999b). 

concordance 

The ori!l.in proposed for and Yupof Formation is non-tidal 
very fine sandy-silty mud 

bodies) deposited under thc action of marine storm currcnts 
tempestites or marine storm deposits). 
The geochemical signatures of cight mayor molecules and fifteen 
trace elements carried out on Ituzaing6, Toropf and Yupof 
Pormations, confirmed that thc sequence i s  in a fully agree with 
previous sedimentological thesis (ToRRA 2000a, b).  
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Formation is a wide succession of sand and mud 
in the left margin of the natural slopes, ravines 

left marein of the Parami and Para�ruav rivers at 
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the Mesopotamia rcgion. 
The outcrops of the northem bcds are extremely characterized 
a predominance of a vcry fine, weil sortcd, white sands. They 
have several intcrnal structures such as tidal bundles, reactivation 
surfaces, herringhone cross-stratification, rhithmic tidal beddings, 
flaser beddings and bipolar cross-stratifieation. The sequence has 
a very simple arrangement of sigmoidal pattern (ToRRA 1 998, 
1 999). 

The resu!ts show a great predominance of weil rounded to rounded 
quartz grains in form, generally uniform in size and 
appearance (0. 1 5-0.06 mm in avcrage). The percentage is  ovcr 95 
% auartz. About 85 % are monocrystalline quartz with few 

The other 1 5  
grains (metamorphic 

i s  largely cubic and highly porous, Neither 
cement nor matrix material i s  present into una!tered sand beds . 
Both, the very well  sortin g  and rounded grai ns point ou t a 
'supermature' texture sand very frequent in beach environments. 
There are no significant quantities of feldspars and Iithics 
Very scarce microcline is prcsent, generally eharacterized by cross
hateh twinning. The main translucent rcsistates minerals are 
tnu rma l i ne, m uscovi te,  rut ilc,  z i rcon, kyani te ,  staurol i te ,  
chalccdony and gamets. 
Opaque minerals are mainly roundcd magnetite grains, which is 
always present. Sometimes magnetite grains appcar in quantities 
of about more than 3-5 in percentage. The significant ferri
cretization processes are prescnt in some of upper beds of the Itu
zaing6 Formation derived from magnetite oxidation. This pheno
menon stamped typical reddish to ycllowish tones into the sand 
layers. It is possible that forces of oxidation caused break out of 
pure quartz grains. which are fully ccmented by ferric Oxides. 
Ilmenite and titanomagnetite are i nferred to be present based on 

geochemical anomalous values in titanium (ToRRA 

In accord with the classification of Don- ( 1 964). the arenaceous 
l ithofacies of the ltuzaing6 Formation may be classified as a 
arenite' .  
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of the Parami-Paraguay f1uvial valley is frequently 
run around for a most number of young, low volumes, 
rivers at the 




