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M.P.C. Group. Murillo ridge.- ? Older Mesozoic to 7
Carboniferous.

This group, more than 4000 m thick, lies conformably below
the Cretaceous without & distinet boundary. It cannot be satis-
factorily correlated either with the Venezuelan older Mesozoic La
Quinta Series or with the Permocarboniferous of any of the
localities mentioned above. Lithologically, the lower and middle
parts show affinities with the Pipiral and the Gachalsd, while
the upper part, because of its conformity with the Cretaceous,
is considered older Mesozoic. If this is Prue, a considerable
change of facies of the Jurassic to Carboniferous series, from
the Tierra Negra ridge towards west and to the southwest plunge
of the Mérida massif must be supposed.

The MEPLC. group has been divided into a lower part,
nemed M.P.C. a) (1200 m. thick) and a thicker upper one, divided
intn formations from M.P.C. b to M.P.C. i. Tack of foseils
prevents the division of the upper part into a Permo-Carboniferous
and an older Mesozoic series. A lithological boundary may be
traced between formation e and £, because above "e" no red
intercalations occur. Possibly this division corresponds to
that between P.C. 8 and P.C. 9 of the Tierra negra column.

Indeterminate bivalves were found in the f formation.
DPlant remaing and stems are abundant, but only in one case a
plant which might be determinable wase found by Zanella.

a) M.P.C. a) Formation. 1200 m.

This oldest formation of the Murillo ridge consists of
red sediments, shales and shaly sandstones. It is partly alter-
ed into gneisses and mica schists in the upper part; the lower
part ies completely gneissie, excepting some black schists which
might suggest black shales.

Being a thick red shale and sandstone sequence, the upper
part of the formation may correspond to PL. 1 ¢f the Tierra
Negra ridge and to the Pipiral and Sabaneta series. Hess de-
termined & similar red formation at the headwaters of rio Cravo
Norte, along the trend of the Murillo ridge. This may indicate
that the facies of the Pipiral would extend to the Llanos Front
in the Arauca zone and that in this direction unconformities
must again be expected.

b) M.P.C. b) to i) Formation. M,P.C. b) about 300. m.

M.P.C. b) consists of well bedded to platy, brown olive
to yellow brown, silty guartzitic sandstones, (the‘surface of
which is densely covered with white mica)? white fine to coarse
grained quartgitic sandstones (probably discoloured by contact
metamorphism) red sandstones and red, sandy shales.
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-j M.P.C. ¢) 50 m.

This thin formation is typical. It is composed of black
shales, limestones and siliceous, somewhat chertlike sandstones:
no fossils could be found. Xehrer mentions cherts from the
Carboniferous of Tachira.

M.P.C. d4) (Torres sandstone) About 750 m.

; This formation does not contain red sediments. It chiefly
consists of light (white and yellow), medium to coarse grained,

: partly fineconglomeratic sandstone with numerous plant remains and

f stem. - This quartz sandstone is fregquently medium hard to soft;

: the quartz pebbles are mostly angular, only at the base rounded

i quartz pebbles were observed, Grey, dark grey, somewhat carbo-
naceous shales are interbedded.

M.P.C. &) 800 m or more.

This thick formation contains the same sandstone type as the
d) formation, but alternates with red shaly sandstones and red
shales. Plant detritus is less frequent than in the formation
below.

M.P.C. f) 300 m.

It consists chiefly of. shales, of grey, dark grey and greenish
colours, mostly altered into hard slates. Plant remains occur
rather rarely. One bed contains amall concretions with well pre-
served, but indeterminate ‘micro-bivalves. Interbedded blackish
shales and siliceous sandstones were observed in the middle part.
The lower shales are considerably micaceous and sandy and are
interbedded with highly quartzitic sandstone.

MoP-C. EZ 250 Me

This formation is composed of grey to dark grey and olive
well bedded shales with plant remains, (including rather well pre-
served specimen) and of fine to medium grained platy and coarse,
micaceous guartz sandstones freguently very micaceous. A thin
coal seam occurs in this group.

M.P.C. h) (Concordia shale) 120 m.

This typical member consists of laminated, panded, medium
thick bedded grey to dark grey, micaceous shales and shaly partly
plety sandstones with a large amount of plant detritus.

M.P.C. i) (provisional top member)

Consists of white and yellow medium to coarse grained and
fine conglomeratic quartz sandstones and grey shales. At the
topmcarbonaceous and pyritic materials are abundant. Towards
the bottom occur interbanded yellowisih sandstones and shales highly

micaceous on the surface, and thin bedded light green to brown,
platy sandstones, Stems are frequent.
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2. BEle conglomerate.

‘ The type localities are situated in the upper rio Ele and
in the Qda. del Potrero.

This very thiek series is chietly composed of massive, hard
sandcstone beds with numerous intercalations ot tine to medium
conglomeratic layers. Thin intercalations of shales are frequent.

The sandstones are white to greyish-white, sometimes brown
weathering, fine to very coarse grained, freguently crossbedded
and banded with dark, coaly, zig-zag lines. On the surface,
they show a charatceristie, rough, cavernous agpect with black,
coaly skins and numerous carbonised stems of plants (up to 20 em
wide and often several meters long).

The intercalated conglomerate beds are not very thick (0,10
to 0,60 m), the pebbles being fine to medium grained. The pre=-
vailing colour of the pebbles is white, the prinecipal constituents
being quartzite, secondary light to dark grey sandstone and some-
times hard, black, very fine grained sandstone.

The shale layers are light grey to bluish grey, partly
sandy, soft, rarely hard and finely micaceous, 0,05 to 1 m thick,
and contain stems of plants and coaly shales with plant detritus.

- The section which crops out in the rin Ele measures 2500 m3;
925 m correspond to the upper part, 375 m to the middle and 1200 m
to the lower part.

Divisions

e¢) Upper part; consists only of fine conglomeratic inter-
calations in the sandstone. The grey shales show
occasionally red-purple splotches.

b) Middle part; is composed of fine to medium conglomeratic
intercalations. The shale beds are numerous, composed
of soft to hard, finely micaceous material, with plants
and plant detritus in the coaly layers. <+he plant stems
are particularliy fregquent 1in the shales as well as in
the sandstones and conglomerates, often being arranged
in the form of layers. This middle part is highly
pyritie and contains pyrite concretions.

a) Lower part; composed ot fine to medium conglomeratic
layers, thin, brilliant coal layers, light grey, soft,
finely micaceous shales and plant stems. In the upper
part, an intercalation of deep red and green shales
was observed.
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Geological and Eefrographic Notes on ‘the Colombian Islands of
¥y la Pr¢Videnciév§d§'§an Andrés,West Indics.-By Reoul Mitchell,Cewswtériey
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Extracto petrogréfico de Providenela: i

' LP l.Augite~andesite.Brown black,oily looking rock,with amigdales of
bluish opal.Phenocrgsts of andesine and aughte,with blendeysGroundmass of
plagioclase and devitrified glaas of very fine graln.Summit of highest
hill in Sta. Catalina island. , ‘ 54
IP 3. Basalt. Greenish augite phenocrgsts and abundant lathes of labmado®:
rite.Serpentine (?),developing from decomposed blackish mineral which may
be olivine.Crest of road running East from Sta Isabel to east coaste
LP 4. Augite andesite.Similar to LP 1,containing much less opal,which,
however,is_highly'fractured.lSO m from summit of NE Hill,eastern slope.

- LP 5. Analcite-andesites Greenish-brown,deepdy weathered rock.Zonal pla~
giovlase,chiefly of albite composition,and purplisk pleochroic augite in .
almost equal proportions.Olivine altered to serpentinesMicrolites of
sugite and very small flakes of biotite,Scattered round grains of analci®p
ocurring between the plagioclases,and,in some cases,replacing the latter
to varying degrees.One-or two clusters of calcite.Near base of southern
slope of NE Hill. 7 : -

LP 6. Essexite(?), Greenish-grey rock,of distinct diabasic texture.énde-
sine the predominant plagioclase,but albite and labradorite recognized.
K~orthoclse ocurring aw irregular borders around the plagioclases.Purple
pleochroic augite.lathes of strongly pleochroicQbiotite.Natrolite res~
placing plagioclse in places.100 feet below summit of northern side of
the gash,Split Hill.
LP 7.alypersthene~basalt. Creenish-brown rock,fine-grained,with greasy
TuctPSeveral large phenocrysts of hypersthene and clusters of albite in
nes=dle~like formeHypersthene partly altered to poorly pleochric bluish
bastite.Pine,even-grained groundmass of plagioclase,zoisite and augite,
astnamed largely altered to chloritegRelatively large amount of recrys-
tallized magnetite and thin lathes of apatite.lO0 feet below summit of

‘Fair Way Hillj,eastern slopes ;
LP 8. Nepheline-basalt. Brown grey rock. "Hourglass® structure,greenish g
augite phenocrgsts,also euhedral crystals of olivine phenocgrysts altering = §
to iron oxydeseHoloerystalline groundmess of augite,nepheline,biotite,:
analeite and calcitesThe nepheline is largely decomposed ,showing radiatimg
clusters of acicular crystals.Summit of High Peak.

LP 10 Diabase. Medium~-grainedsdark grey,deeply weathered rock,with sperok
dol structuke.Characteristic ophitic texture.Oligpclase and albite pris~
moidal erystals,with inclusions of apatite.Pale~yellow dipside,highly
altered to green chlorite.Cubic crystals of magnetite,altering td limonit,
Idiomorphic ilmenite.Partly chloritiziged uralie.Fine-grained aggregates
of gquartz,of secéndary origin.Middle of the saddle between High Peak
and hill to the SE. - | P '
LP-1R. Diorite. Coarse grained,greyish rockoAnorthite and bluish amgite
comprise 90% of the specimen.Minor constituents chiefly hornblende and
magnetite.Much of the plagioclase has wndergone sericitization,but 1it-
tle chloritzation of the augite is evident.Some quartz shows undulatory
extinction.Ilmenite,apatite and magnetite chief accesories.Spanish
Saddle,120 feet below summit,western slope. '
LE_;Q“Quartz~biotite—diorite,’Greyishmbrown,medium grained rock.Albite,
oligoclase,quartz and biotite of hypidiomorph ic ocurrence.The plagiocla=
ses are partly sericitized.Quartz has enclosures of apatite as well as
gaseous and liguid inclusions.Discloured blackish biotite,altering to
dlorite.Brownish~green hornblendejoctahedral nagnetiteyzircon,chlorite
£ and orthoclsse. also present.Kalico Point. ' ' :

g s LP 13 Quartz-biotite~hornblende~diorite.Similar to LP 12,but hornblende,

of colourless variety,more promiment.?75 £t. below suwimit of Murray Hill,

eastern slope. . : 4 il =
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LP 1% Quartz~hornblemde diorite.Fine grained,greish-green rock.Partly-twi
mned albite,showing partial claritizationsHornblende in places corroded am
‘partly decomposed into epidoteeQuartz and plagioclage show granophyrie
integrowthsiPrisms! of apatite in the plagioclase.Headland at extreme

oL corner. ) ;

LP 16 Quartz-biotite~diorite. Similar to LP 12,but shows needles of
tourmalinexPiagimeiase and veinlets of epiddte.Lighthouse at e treme SW
COrners :

LP 16 Quartq-biotite-diorite. Similar to LP 15,minus tourmaline.Plagio-
blase more sericitized and saussuritized.200 yd on west side of road

crossing island at S~end. :
IR 17 Hypmrxihemexandesikex Tuffaceous shale. Greenish black,fine-tex-
tured,laminated,calcaredus shele which could alsoc be considered a atrati-
fied ashe.Very soft,but less pliablethan ordimary shale.Small specks of
magnetite and what is congidered carbonaceous matter are presentsPossible
fpssil fragments,determination not made,but are foraminifera.Punts: Caiman
LP 18 Hypersthbne-andesite. Greyishlkbrown,finegrained rock.Idiomorphic
phenocrysts of bytownite,labradorige and andesine,with complex twinning,&
also ‘a few phenoerysts of hypersthene,showing good prismatic cleavage
and pleocroism.Scattered,sttongly pleocroic hornblende.Magnetite occuwr-
.ring as a few octahedral crystals.Some microlites of avngltel.Half~way
up w slope of Sugar Leaf. . !
- &P 19 Trachy-andesiye, Grey-black,deeply weathered rock of pronounced :
porphyritic appearance.Thé core of the plagioclase phenocrysts consksts
by townite-Labradorite,chatiging td mdeximm sndesine at the marginsesInlets
of sanidine(?).Some plagioclase “crystals measure up to 1 cmf in length.
Also phenocrysts of black augite and corrocded,greenish hornblende,Micro=
crystalline groundmass of blackish hornblende ,blue black augite,grey
dippside,but chiefly of siliceous material.Few specks of gquartz recognigel
Half-way up westren slope of hill behind Buenavista.

rish-black rock of porphyritic appearance.Large

LP 20 Augite~basalt.Greyis :
of blue augite,shpwing®hour glass™ structure,
n
a

eyl
phenoecrysts(up to 1,4 cm) X ,
.and zoned plagioclase.Magnetite and oliwine alteringto serpentine,also

<~

chlorite prominent.Skeletal grains of ilmenite.In hand specimen,black
augife crystals easily detatched from the rock,and show good prism and
clinodome facfesell35 £t from summit of MteProsperous,N slop
LP.21 Coral Limestone. White.porous rock,partly re-crystall
chiefly of coral fragments 1ud 1la anrularis(al
Sidepastea sidereal bon

TdSe w0

H
A
|
1

Z2e T Cry
of ¢ I with ed labra~
@,0f blue~purple yboth of
h fr Corroded endesGroum
of e quartz.Half-y slope
2 : :
The rocks belong éesentially to the saturated group of 'igneous rocks.
They stand on submarine ridges less than 500 fthm deep,lD miles lond
and 7 across.Arcuate arrangasment of ®., Andres- rovidencia archipiélago,
convex Toward Wjembryo island arcycomparable to advanced®tE¥S%er Antilles
arcein which Désirade contzins a plutonic grano~dicritic. basement,similar
to diorite of Providencia,the volcanics of which island have a close
resemblance to those of Dominica which are somewhat more basgic than
those of the Leeeward Caribees,and also have some hornblende and augite

rather than hzgersthenenmlivine less plentyfull in Providencia thai
in Dominica. - sprosr. hgesl. asfoects FHeiN dlocinh Svnslor B0 Lesson Ao b L Qs Dreas'se e
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