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- TABLE 1

LIST OF ROCK SAMPLES

S -2

GRANODIORITE

GRANITE GROUP

NORTH EAST OF HECTOR TEJADA

: : Q: QUADRANGLE
SA':Z"'E ROCK NAME FO:;“OAUT;ON LOCAT IOy m@gg&;gﬁm MANUFACTURE PHOJSSERAPH DI)(FFRESTTVE o REMNANT
: SUSCEPTIBILITY | THIN SECTION | MICROSCOPE | ANALYSIS MAGNETIZATION
A 1 | GRANODIORITE GRANITE GROUP MOST NORTHERN PART OF Q. CHIURA *'0_‘35:9._5‘.%m.u./cc o i ’éﬁmc b 1
A 2 |DACITE LOWER BARROSO F. | 49 KM NORTH OF CHUMPAYO LOMAS IN Q. CHIURA 0.02
A 3 | ANDESITE LOWER BARROSO F. |48 KM NORTH OF CHUMPAYO LOMAS IN 0. CHIURA 0.23 o
A 4 |BIOTITE DACITE LOWER BARROSO F. | 4) KM NORTH OF CHUMPAYO LOMAS IN Q. CHIURA 0.53 o) o o
A & | DACITIC VOLCANIC BRECCIA  |MIDDLE BARROSO F. |36 KM NORTH OF CHUMPIYO Lowas IN Q. CHILRA 0.84
A7 | ANDESITIC TUFF BRECCIA MIDDLE BARROSO F. |34 KM NORTH OF CHUMPAYO LOMAS IN Q. CHIURA 0.05
A 8 |BLACK BASALT BASALT LAVA 23 KM NORTH OF CHUMPAYO LOMAS IN Q. CHIURA 2.26 o O ©
A 9 |BASALTIC ANDESITE LOWER BARROSO F. |18 KM NORTH OF CHUMPAYO LOMAS IN Q. CHIURA 13 o) O
A 10 |DACITE TUFF LOWER BARROSO F. | 13 KM NORTR OF CHUMPAYO LOMAS IN Q. CHIURA 0.28
AN |WHITE TufF MIDDLE BARROSO F. | 2 KM WEST OF CHUMPAYO LOMAS IN Q.CHIURA 0.30
A 12 |TUFF WITH SHALE o . . ' — O
A 15 |ANDESITE LOWER BARROSO F. |5 KM SOUTH WEST OF CHUMPAYO LOMAS IN Q.CHIURA 0.87
K 1 | HORNBLENDE BIOTITE DIORITE | GRANITE GROUP 10 KM NORTH OF TAMBQPATA 0.09 0.093 210 +41°
K 2 |LIMESTONE FERROBAMBA F. Il KM SOUTH OF VELILLE IN Q. VELILLE 0.03
K 6 |DIORITE GRANITE GROUP 3 KM NORTH WEST OF ESQUINA IN Q. CAYARANI 0.09 o
K 8 |[TuFF BRECCIA TACAZA F. 4 KM WEST OF ESQUINA IN Q.CAYARANI 0.24 o) O 00
K 1l |BIOTITE ANDESITE TACAZA F. 9 3 KM NORTH WEST OF TAMBOPATA 1. 89 0.291 330 - 33
K 15 [DACITIC WELDED TUFF LOWER BARROSO F. [ 5 KM SOUTH EAST OF TAMBOPATA IN Q.VELILLE 0.27 o) o
K 15" | OLIVINE BASALT UPPER BARROSO F. . e e 13 o O 0O
K 19 |GREY ANDESITE UPPER BARROSO F. | 5 KM SOUTHEAST OF CAYANCA IN Q. VELILLE 2.74 o)
K 20 |LAPILLI TUFF TACAZA F. 7 75KM SOUTH OF Q.VELILLE SAN MIGUEL MINE — o 0
K 23 |BRECCIA PIPE ? - e —_
K 28 |PEARLITIC ANDESITE - o 18 KM EAST OF SAN MIGUEL MINE 0.07 0.077 210 ~22°
K 29 |PUMICEOUS WHITE TUEF MIDDLE BARROSO F, |- AYAPATA. . IN Q. VELILLE 0.05 O
K 30 | CALCAREOUS GREY TUFF  |MIDDLE BARROSO F. |10 KM NORTH OF ATARAVA MINE IN 0. YAURI 012 :
K 31 |GRANITE GRANITE GROUP | 2 KM NORTH OF ATARAYA MINE 1.76 O o
K 33 [LIMESTONE . FERROBAMBA F. [ - . . - =
K 34 |GREY ANDESITE UPPER BARROSO F. | 3 KM SOUTH OF QUECHUA IN Q. YAURI 0.05 o}
K 10 | TUFF - TACAZA F. 7 KM SOUTH OF ESQUINA IN Q. VELILLE - o)
S—.1 |QUARTZ DIORITE GRANITE GROUP |10 KM NORTH WEST OF YAURI IN Q. YAUR! 0.36 o O o
5 -2 |PURPLISH ANDESITE LOWER BARROSO F: | 5 KM NORTH OF COPORAQUE IN Q. VELILLE 0.03 :
S =3 |DIORITE PORPHYRITE GRANITE GROUP |17 KM NORTH WEST OF YAURI IN Q YAURI - 185 O’
S—4 |PURPLISH BASALT LOWER BARROSO F. |31 KM NORTH WEST OF YAURI IN Q. VELILLE . SRR o
$ -5 |[PURPLISH GREY ANDESITE  [UPPER BARROSO F. (20 KM SOUTH EAST OF VELILLE IN Q. VELILLE L2e . | © o
S -6 | GRANODIORITE PORPHYRITE |GRANITE GROUP |12 KM EAST OF VELILLE IN Q. VELWLLE . 0.69- | © O
S—7 |SILICIFIED TUFF LOWER BARROSO F. |11 KM EAST OF VELILLE IN Q VELILLE 1.94 o
S -8 |DIRITE PORPHYRITE GRANITE GROUP | B KM EAST OF VELILLE IN.Q VELILLE 0,03 | ©
S ~9 |TUFFACEOUS SANDSTONE ~ |YURA F. 4 KM EAST-OF VELILLE  0.03
S -10 |DACITIC PORPHYRY ~ ~ |GRANITE GROUP | KM EAST OF VELILLE 473
13 KM -




SMr:z.LE | Rock  NAME FOGRr:AoAuTijON LocATION vessurevent | or e | T hogR | DIFFRACTIE | FossiL REMNANT
SUSCEPTIBILITY | THIN SECTION | MICROSCOPE | ANALYSIS MAGNETIZATION

S~ 13 | Py-DIORITE -~ PORPHYRITE  |GRANITE GROUP |12 KM NORTH OF YAURI 110~ cosemute | Jr. Shuvec

S~14 | ANDESITE MIDDLE BARROSO F. |13 KM NOR

s_i |ometeto o | o | 8 NomT W corommant o 26 I U R
S~16 |DACITIC TUFF MIDDLE BARROSO F. |16 KM SOUTH EAST OF VELILLE 0.05 0.003 0 + 41°
S~ 20 | SANDSTONE MDOLE BARROSO F. {Il KM NORTH EAST OF YAUR — —_ — —
T— 1 |SANDY TUFF MIDDLE BARROSO F. | { KM NORTH OF YAURI IN Q. YAURI. 0.13

T-2 |QUARTZITE YURA F. I7 KM SOUTH EAST OF YAURI IN Q. YAURI 0.03 o} 0 o}

T-3. |LIMESTONE FERROBAMBA F. 5 KM SOUTH OF HECTOR TEJADA IN Q. YAUR! 0.01

T-4 |PORPHYRITE GRANITE - GROUP ||| KM EAST OF TINTAYA MINE IN Q. YAUR! 0.03 O

T- 54 | SANDY TUFF MIDDLE BARROSO F. | 7 KM SOUTH EAST OF HECTOR TEJADA IN Q.YAURI 0.02

T-58 |SANDY TUFF » v R o " — o

T-6 | SANDSTONE PUNO F, 22 KM EAST OF HECTOR TEJADA IN Q. YAURI 2.22

T—7 |MUDSTONE MIDOLE BARROSO F. |13 KM NORTH EAST OF YAURI IN Q YAURI 0.02 o

T-8 |SANDSTONE " I5 KM NORTH EAST 0.98

T-9 |SANDSTONE " v ., " ~ 0.36

T~10 | WHITE TUFF v " 8 KM NORTH OF HECTOR TEJADA (N Q. YAUR 0.03

T—1i | QUARTZ DIORITE PORPHYRITE | GRANITE GROUP 0.07 O

[2 KM NORTH OF YAURI IN Q. YAURI




TABLE 2, FOSSIL

Sample No. K - 33

Geological Group : Ferrobamba Formation

Location : 2km North of Ataraya Mine

Rock Name ;

Limestone
Fossils 1 Foraminifera Range indicated
Family Polymorphininae (genus and sp. indet.)

Triassic to Recent
Oolininae (genus and sp. indet.)

Jurassic to Recent
Tintinoids

Carpionella sp.
(Range : from Jura. to Low Creta. in Alps Mts.)

This Ferrobamba Formation can be assumed from Jura. to Low Creta.
in Geologic time, '

Rock No. : K~ 30

Rock Name :  Calcareous grey Tuff
Geological.Group : Middle Barroso Formation
Location : 10km North of Ataraya Mine

. Sample does not contain any Fossils.

Rock No. : K- 2
Rock Name ; _ ‘ ' Limestone
- Geological Group : | Ferrobamba Formation
. Location : _ 1lkm South of Velille in Q. Velille

Sample does not contain any Fossils,

- Rock No.: : - ATARAYA

- Rock Name : _ ' " (Calcarenite) Calcareous Tuff
.Gedlogical Group : . Ferrochamba Formation

Location : Ataraya Mine

Samﬁle doés not contain any Fossils.



TABLE 3

Micrdscopic Observation of Rocks



No. ~ 5-1
Name : Hornblende quartz diorite

Location : 10 km northwest-west of Yauri in Quadrangle Yauri

Geological Group : Granite group

Macroscopic Observation :

White color with black dots. Partly with porphy-
ritic texture. A black gabbroic xenolith shows an )

l-cm aggregate of mafic minerals.

Microscopic Observation : .
Texture granular (granitic), partly porphyritic and
allotriomorphic-granular with laths of plagioclase,
quartz and hornblende are mostly allotriomorphic.
Hornblende: pleochroic with X=light green, Y=light
brown, Z=green: sometimes containing numerous
iﬁclusions-of quartz and feldspar and rarely those .
of augite. '
Plagioclase:; An30-40 (n=quartz)
Accessories: apatite, sphene.

Altered minerals: magnetite, muscovite.



No. 5-3
Name : Hornblende biotite diorite porphyrite

Location : 17 km northwest-west of Yauri in Quadrangle Yauri

Geologigal Group : Granite group

Macroscopice Observation :

Compact hard rock partly with foliation recognized.

Color grey, containing white salic minerals mixed with

mafics of black minerals of 2 ~ 3 mm size.

Microscopic Observation :
Phenocrysts of hornblende, biotite and plagioclase
(mainly andesine} are scattered in a sub-trachytic
matrix of plagioclase and alkali-feldspar laths with
accessory grains of'zircon, allanite, epidote, sphene,
fluorite and iron ore.
Hofnblende, pleochroic with X=light brown, Y=
reddish brown, Z=reddesh brown, is considerably opaci-
tized, Biotite also dpacitized,.has pleochroism of
X=yellow, Y and Z=reddish brown.
Some phenochrysts of plagioclaée with oseillatory zoning,
chaﬁge occasionally its cdmposition from central

andesine to marginél albite.



No. 5-4
Name : Olivine augite basalt

Location : 31 km north-west of Yauri in Quadrangle Velille

Geological Group : Lower Barroso Formation

Macroscopic Observation :
' Dark purple-colored, compact rock.

A phenocryst of feldspar 1s 1 cm in size.

Microscopic Observation :

' Phenocfysts of olivine and augite are scattered glomero-
porphyritically in a semi-holocrystalline matrix with
distinct trachytic texture, which consists of feldspar
microlite and smaller amounts of olivine, augite and opaque
minerals (possibly magnetite). .

Most crystals of olivine are strongly altered into reddish
.brown iddingsite. Large phenocrysts of .augite sometimes
contain plagioclase poikilitically. ' _

A large crystal of quartz rimmed with greenish brown glass,
andlfine—grained_aggregates of greenish brown biotite, '
gléss and opaque minerals are probably resorbed xenoliths

0r Xenocrysts.



No. 5-5

Name : Biotite augite andesite
Location : 20 km south-east of Velille in Quadrangle Velille
Geological‘group : Upper Barroso Formation

Macroscopic Observation:

A dark to black colored, compact hard-rock with phenocrysts
of white feldspar (2-5mm size).

Microscopiec Observation :
Phenocrysts of plagioclase (andesine), augite, biotite
lie in a cryptocrystallinal matrix with scattering andesine
laths and specks of augite, biotite, apatite, zircon and
magnetite,
Some large phenocrysts of plagioclase have very abundant
liquid inclusions, and occasionally include augite,
bictite, and magnetite. | ' _
"Augite is_altered.ih'part to greenish brown chlorite-~like mine-
" rals. Biotite is comparativély fresh with reddish broﬁn

pleochroism.



No. _ S-6 . .

Name : 'Bibtite hornblende granodiorite porphyry
Location : 12 km east of Velille in Quadrangle Velille
.Geoiqgical Group ! Granite group

Macroacopic_Observation :
' Dark grey-colored, fine to medium grained.
A phenocryst of feldspar is 7 mm in size, and a mafic

black crystal is 5 mm in length.

'Microscopic Observationi:

' Phenocrysts of oligoclase, hornblende, biotite and a
_little_quarti lie in a cryptocrystallinal matrix
composed maiﬁly of alkali feldspar and quartz with

apatite; zircon, sphene and opaque iron ore.
Crystals of sphene and apatite both showing euhedral
forms, grow often up to microphenocrysts. '
Horhblende is relatively fresh and pleochroic with X=
light green, Y=light brown, Z=greenish brown.
_Biotitei.marginally‘opacitized shows pleochroism of
 X=light yellbw, Y and Z=dark brown.



No. 8-7
Name : Andesitic lithic-crystal tuff
Location : 11 km east of Velille in Quadrangle Velille

Geological Group : Lower Barroso Formation

Macroscopie Observation :
Microcrystalline, grey  compact rocks, containing black
mafic mineral aggregates.(l mm size},

Medium grained, hard rocks.

'Microsc0pic Observation:
Andesitic.fragments and crystals of quartz, plagioclase,
augite, green hornblende and magnetite are scattered in a
base of vitrified gléss with minute grains of 4uartz,
feldspar and chlorite.’ |
Excepting quartz and hornblende, all minerals are distin-
" ¢tly altered. Hornblend  shows a pleochroism of '

X=1ight_green; Y=light brown and Z=green,

A= 10



No. ' 5-8° _

Name Diorite porphyry

Location. : B km east of Velille in Quadrangle Velille
Geological Group : Granite group

Macroscopic Observation :
Dull yellowish in ceolor, medium to fine grained
rocks containing dull grey xenolith, partly darker

in color.

Microscopic Observation :
Texture sub-ophitic.
Phenocrysts of plagioclase and strongly altered
pyroxene are filled with interstitial quartz grainé
(showing sub-ophitic textufe). -
Plagioclase is andesine. Accessory minerals are
sphene (gomparatively rich), epidote and green biotite.
Pyroxene is almost completely altered to calclte and

brown chloritic minerals.

A - 11



No. T-2

Name @ . _Quartzite
Location ;: 17 km south east of Yauri in Quadrangle Yauri
Geological Group : Yura Formation

Macroscopic Observation : _
A white, transparent hard brittle rock with

fine crystals of quartz, partly impregnated with pyrite.

Miéroscopic Observation :

Mozaic aggregates of quartz.

A-12



No. T-4

Name : Diorite porphyry

Location : 11 km.east_of Tintaya mine in Quadrangle Yauri
Geological Group : Granite group

Macroscopic Observation :

A yellowish dull grey, hard rock partly with porous

druses of 2 - 3 mm size.

Microscopic Observation :
Texture sub-ophitie, with interstitial quartz and
biotite. - ._ _
Biotite, altered partly to chlorite, shows pleochroism
of green to colorless.
Phenocrysts are pyroxene, and altered to calcite and
mica—like_minerals (chlorite~hydromica)- '

Plagioclase is andesine, an accessory mineral is apatite.

“A-13



No. T-11

Name : Augite hornblende biotite quartz diorite
Location : ° 12 km north of Yauri in Quadrangle Yauri
Geological Group : Granite Group

Macroscopic Observation :
Black to grey in color; phenocrysts of feldspar show
l-cm long rods and a black mafic mineral is

0.2 - 0.5 mm in size.

Microscopic Observation :
Coarse-grained, holocrystalline; allotrio-
morphic quartz, biotite and a little potash
feldspar £ill interstitially between crystals of
idiomorphic plagioclase.

- Mafic mineral are in glomeroporphyritic aggregates.
Augite is distinctly altered, along the margin of which
are hornblende and biotite. . - . .
Hornblende is pleochroic with X=light yellow, =green,

o Z=dark green, and biotite with X=light yellow, Y=Z=
'reddish ‘brown.

Plagioclase shows same index as quartz, An30- 40
(acidic andesine).
Accessory minerals are apatite (relatively large crystal),

' zircon, magnetite.

“ A~ 14



No. A-1
Name : Hornblende biotite granodiorite
Location : Northernmost part in Quadrangle Chiura

Geological Group : Granite Group

Macroscopic Observation :
Mozaic, coarse-grained;

grey in color with black mafic ( 2 — 3 mm) scattered.

Microscopic Observation :
- Coarse-grained, holecrystalline

Plagioclase —-- distinct normal zoning, subh-idiomorphic,

' rimmed with oligoclase. '

Quartz ——-—~- allotriomorphic --- hypidiomorphic.

Biotite ———— almost fresh, partly altered to muscovite.

.X~light green, Y=light brown, Z=green.

_Hornblende -~--nearly fresh, lesser than bioctite in amount,

X—llght green, y= =light brown, Z= green.-

Accessory minerals ==~ distinct large crystal of sphene,
apatite.
‘Secondary minerals ---.calcite, muscovite, magnétite.

A~ 15



No. A-3
Name : Altered andesite or dacite flow
" Location : 48 km north of Chumpayoc Lomas in Quadrangle Chiura

Geological Group: Lower Barrosc Formation

Macroscopic Observation :
Dark to black, compact rock; fine-grained with

relatively pure black and grey to black matrix.

Microscopic Observation :
Phenocrysts of plagioclase (andesine?),. pseudomorphs
after.biotite, hornblende and augite, and micropheno-
crysts of quartz lie in a cryptocrystallinal matrix of
plagioclase laths and quartz grénules with accessories of
apatite and magnetite.
Mafic minerals are almost completely altered into
calcite, chlorite, opaque minerals etc. and secondary

calcite is a1$o'formed in matrix.

A - 16



No. A-4
Name : Biotite dacite
Locality : 41 km north of Chumpayo Lomas in Quadrangle Chiura

Geological Group : Lower Barroso Formation

Macroscopic Observation :
Grey and slightly light brown,

compact hard rock with flow bandings recognized.

Hicroscopic Obserﬁatidn :

' Phenocrysts of plagioclase (andesine - basic oligo-
clase}, biotite and quartz soattered in a cryptocry-
stallinel matrix with abundant quartz, plagioclase,
biotite plus accessory zircon, apatite, sphene and
magnetite.

Biotite shows a distinct pleochroism with X=yellow,
Y and Z=dark brown.

A - 17



No. A-8

Name : Augite hornblende trachybasalt or Trachyandesite
Location : 23 km north of Chumpayo Lomas in Quadrangle Chiura
Geological Group : Basalt Lava flow

Macroscopic Observation :
Pure black compact rock with

white felspar scattered.

Microscopic Observation :

Phenocrysts cbmposed of hornblende, plagioclase, augite,
magnetite with minor amounts of olivine and hypersthene
are scattered in the sub-trachytic or hyalopilitic matrix
of plagiocclase microlite and glaés.
Hornblende ié brown in coior,-Opacitized in its margin,
and rarely contains poikilitic crystals of augite and

. ‘plagioclase. ' EE
Augite is less in aﬁount'and of a smaller grain than horn-
blende. . _ o

- Olivine 1is rarely recognized as glomeroporphyritic
phenocr}sts. '
Plagioclase phenocrysts generally Shoﬁ-normal zoning.
_witﬁ the core of An50.

Some large phenocrysts of plagioclase contain hornblende

and magnetite,

A-18



No. A-9
Name : Biotite augite andesite

Location : 18 km north of Chumpayo Lomas in Quandrangle
Chiura

Geological Group : Lower Barroso Formation

Macroscopic Observation :
Dark grey, partly yellowish grey, comparatively _
compact rock, with white éggregateS'( 3 - 5 mm} scattered;

a dark aggregate of mafic minerals is 5 mm in size.

Microscopic Observation :
Phenocrysts of plégioclaSE (chief constituent and andesine)
augite, biotite and olivine, lie in a sub-ophitic groundmass
of plagioclase laths (andesine) filled interstitially
with quartz and brown gléss.
Auglte and olivine phenocrysts are comparatively fresh,
and some offblivine include picolite-like opaque minerals.
Plagioélase'sﬁows weak normal zoning.
Biotite;_ﬁaving reddish brown color, is remarkablly
apacitizgd; _ o
In the'matrix, calcite, epidote, biotite and muscovité are

formed by week alteration.

A-19



‘No. K-6

Name :  Augite hornblénde quartz diorite
Location : 13 km north-west of Esquina in Quadrangle Cayarani

'Geological Group : Granite Group

Macroscopic Observation :-
Hard compact, dark grey in color.

Partly porphyritic, coarse-grained.

Microscopic Observation :
Texﬁure Sub-ophitic, holocrystalline.
Quartz gfains filled interstitially between idiomorphic
crystals of plagioclase.
Plagioclase shows distinct normal zoning, the core of
whiéh is basic andesine, and its margin acidic oligoclase.
Mafic minerals of hornblende are mostly altered.
Pleochroism of hornblende:'X=lighﬁ brown, Y=dark
green, Z=brown.
Accessory minerals are apatite, zircon, ébidoté, sphene,

calcite;fmaghetite and chlorite.

A=~ 20



No. K-8

. Name : Augite~biotite-hornblende dacitic agglomerate
Location : 4 Ym west of Esquina on Quadrangle Cayarani

Geological Group : Tacaza Formation

Macroscopic Observation ¢
A grey compact rock with black mafic minerals spotted.

Phenocrysts of white feldspar (3 mm} are rarely found.
Pebbles (5 cm in diameter) are contained to give a

porphyritic appearaﬁce.

Microscoﬁic Observation :
PheﬁocrYsts of hornblende; biotite, augite and
plagioclase lie in a cryptocrystallinal groundmass
"stippled with quartz, plagioclase, hornblende,
biotite, apatite and magnetite,
'Hornblende,_somewhat opacitized, ié_the most abundant
mafic minérai and has a characteristic pleochroism
like bassltic hornblende with X"yellowish brown,
Ymreddish brown, Z= dark brown,
Biotite shows also weak apacitization and pleochro-
- ism of X*yellow, Y and Z=dark brown.
Most’ phenocrysts of plagioclase are andesine and
gome show oscillatory zoning.

A little calcite is formed partly in a matrix.

A-21



No. K~15

Name : Biotite dacitic welded tuff
Location : 5 km south east of Tambopata in Quadrangle Velille
Geological Group : Lower Barroso Formation

Macroscopic Observation : _
A dark colored rock with white spots of kaolinized

feldsper (l-2mm), and dark to black round pebbles (2 cm).
Biotite is abundant. '

Microscopic Observation :

' Broken crystals and fragments of quartz, plagioclase
(oligoclase - éndesine) and bibtite with accessory
apatite and magnetite'granules_scattered in a glassy
matrix. |
Most df fragments are angular, but some of quartz

- fragments are partly corroded. _

‘Biotite. showing pleochroism of X=jellow, Y and Z=
dark brown, is elongated and often bended.
Mbntmorillonite - like mineral'occurs in part as vein-
lets. | .

A= 22



No. . K-15"
Name : Olivine basalt (Andesite)
Location : 5 km south-east of Tambopata in Quadrangle Velille

Geological Group : Upper Barroso Formation

Macroscopic Observation :
Dark purple-brown in color, fine-grained, comparatively
compact.

Mafic minerals are brown altered o.1l mm - 3 mm in size.

Microscopic Observation :
Phenocrysts of olivine and microphenocrysts of
augite are scattered in a fluidal groundmass of
sub-parallel plagioclase microlites with augite,
‘olivine, magnetite and a little brown.glass.
Olivine is mostly altered to iddingsite, and augite
.often shows zonal textufe. S '
Tﬁe composition of plagioclase microlite is not
completly détermined but is estimated to be sanidine or
more basic one, as its index is higher enough than
that of cement. _ '
Muécovite, probably a alteration product, is recognized

in part.

A-23



No. K-19

Name : Basaltic andesite or Aphyric basalt
Location : 5 lm south-east of Cayanca in Quadrangle Velille

Geological Group : Upper Barroso Formation

Macroscoplc Observation :

Blue-grey in color, microcrystalline, compact.

Elongated druses with feldsper crystals contained.

Microscopic Observation :
A typical phenocryst is absent, and small crystals
of plagioclase (sanidine - labradorite), augite

and olivine, accompanied by abundant granular magnetite

make up sub-trachytie texture.

The chief constituent is plagioclase and then

follows augite,
Olivine is partly rimmed'with iddingsite and

. rarely grows“ub'to microphenocryst.

A - 24



No. K-20

Name : Altered lapilli tuff

Location : San Miguéi Mine, 16.5 km south-east of Cayarani
in Quadrangle Velille

Geolegical Group : Tacaza Formation ?

Macroscopic Observation :
Mozaie, relatively compact
grey,'partlyxyellow—green in color,

green aggregates of Chlorite (?) (1 cm).

Microscopic Observation :
'Mainly crystal fragments of quartz, feldspar and
aitered mafié minerals scattered in a base of micro-
érystallines compoééd of quartz, chlorite, calcite,
etc.
A mafic mineral, now altered into a pale green chlo-
' fitefiike-mineral andiéalcite, seems tb be pyroxene

from its crystal form.

A -25



No. K-31

Name : Bidtite-hornﬁlendefquartz Granite

Location : 5. km north west of Ataraya Mine in Quadrangle Yauri
Géological Group : Granite Group

Macroscopic Observation f
Grey to black, holocrystalline, with
black mafic minerals scattered; hornblende i1s 1-2 mm in

size; feldspar is white.

Microscopic Observation :
Texture holocrystalline' with coarse grained, idiomorphic
quartz, hornblende, biotite séatﬁered allbtriomorphic—-
interstitially in plagiociase, showing sub-ophitic texture.
Plagioclase.with'normal zoning; ité'margin consists of
oligoclase (n=smaller than quartz,.larger than cement),
its core being more basic andesine.
Hornblende feiatively.altered to chlorite and calcite,
and'pleochrbic'from pale green to colourless.

Biotite is fresh with X—light yellow, Y=Z=reddish brown.

Accessories ~—-~—- ercon, garnet, magnetite.
Secondafy minerals —--—- .Calcite, white mica, chlorite,
magnetite. ' B '

A -26



No. X-34
Name : Augite andesite
Location : .3 km south of Quechua Mine in Quadrangle Yauri

Gealoglcal Group : Upper Barreso Formation

Macroscopic Observation :
Purple-grey, dark in color.

Compact, fine-grained, with dark to black spots of decomﬁosed

mafic minerals of 1-2 mm size,

Microscopic Observation :

' Phenocrysts of major augite and minor plagioclase
and olivine lie in a matrix of feldépar accompanied by
augite, opaque minerals and rare sphene.
Augite phenocrysts, generally shows glomeropor-
phyritic, and texture are often rimmed by small grains of
brownish opaque minerals (ilmenite?), and some large
ones contain poikilitic plagioclase.
O0livine occurs also as glomefdporphyritic crystals, but

 most of them are altered into aggregates of brown

- iddingsite and opaque minerals.

Groundmass is comﬁosed of euhedral and subparallel

“andesine laths filled with auhedrai feldspar and a,

' liftle'augité, showing subtrachytic and sub-ophitic
_téxtures. '

_ The anVe mentioned auhedral feldspar changes its cdmpo-
‘gsition from centfal oligoclase.to marginal alkali-
feldspar. | |
:Quarté phenccrysts surrounded by reddish brown

mica-minerals are rarely recognized.
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TABLE 4

Microphotographs of .-Ro_'cks_'
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Open Nicol Q | mm

S - 1 Hornblende quartz diorite

Location : 10 km north westwest of Yauri
in Quadrangle Yauri

Geological Group : Granite Group

K @ Potash feldsper
Pl : Plagioclase

Q : AQuartz

Hb : Hornblende
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Crossed Nicols 0 | mm

5 =1 Hornblende quartz diorite

Location : 10 km northwest-west of Yauri
in Quadrangle Yauri

Geological Group : Granite Group

K : Potash'feldsper
P : Plagioclase

Q@ : Quartz

Hb : Hornblende
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Open Nicol ? O?mm
S - 5 Biotite augite andesite
Location ¢t 20 km south-east of Velille

in Quadrangle Velille

Geological Group : Upper Barroso Formation
.P1 : Plagioclase

Bi : Biotite
Ag : Augite
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Crossed Nicols

S - 6 Biotite hornblende granodiorite porphyry
(or Dacitic porphyry)

Location : 12 km east of Velille
in Quadrangle Velille

Geological Group : Granite Group

P1 : Plagioclase

K : Potash feldsper

Hb : Hornblende

Bi : Biotite
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Crossed Nicols
T - 2 Quartzite
Location : 7 km north-east of Tintaya
Mine in Quadrangle Yauri

Geological Group : Yura Formation

Q@ : Quartz

A - 33
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Open Nicol

A - 4 Biotite dacite

Location ¢ 41 km North of Chumpayo
Lomas in Quadrangle Chiura

Geological Group : Lower Barroso Formation
Q@ ¢ Quartz

Pl : Plagioclase
Bi : Biotite

A - 34



Crossed Nicols i

A - 4 Biotite dacite

Location : 41 km north of Chumpayo -
Lomas in Quadrangle Chiura

Geological Group : Lower Barroso Formation
Q : Quartz

P1 : Plagioclase
Bi : Biotite
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. Imm
Open Nicol 9 '

A-8 Augite hornblende trachybasalt

Location ¢ 23 km north of Chumpayo
Lomas in Quadrangle Chiura

Geological Group : Basalt lava flow
Pl : Plagioclase

Ag @ Augite
Hb : Hornblende
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Crossed Nicols 0 lmm

A - 8 Augite hornblende trachybasalt

Location ¢ 23 km north of Chumpayo
Lomas in Quadrangle Chiura

Geological Group : Basalt lava flow
Pl : Plagioclase

Ag : Augite
Hb : Hornblende

A - 37



Crossed Nicols il Imm

A - 9 Biotite augite andesite

Location : 18 km north of Chumpayc Lomas
in Quadrangle Chiura

Geological Group : Lower Barroso Formation
P1 : Plagicclase

Bi : Bilotite
Ag : Augite
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Open Nicol

..

A ~ 12 Tuffaceous ghale
Locatien ¢t 6 km socuth~west of Chumpayo

Lomas in Quadrangle Chiura

Geological Group : Middle Barroso Formation
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Crossed Nicols Y Imm

K - 8 Augite biotite hornblende dacitic

agglomerate

Location : 4 km West of Esquina in
Quadrangle Cayarani

Geological Group : Tacaza Formation

P1 : Plagioclase
Bi : Biotite
Hb : Hornblende
Ag : Augite
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0
Open Nicol q__ .SmW

K - 8 Augite biotite hormblende dacitic

agglomerate

Location : 4 km west of Esquina on
Quandrangle Cayarani

Geological Group : Tacaza Formation

P1 : Plagioclase
Bi : Biotite

Hb : Hornblende
Ag : Augite




Open Nicol 0 !mm
K- 15 Biofite dacitic welded tuff
Location : 5 km south-east of Tambopata in Q. Velille

Geological Gfoup

Pl

Quartz

Plagioclase

Lower Barrosc Formation
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Open Nicol Q [mm

K - 15 Olivine basalt

Location : 5 km south east of Tambopata ip Q. Velille

Geological Group : Upper Barroso Formation

0l : Olivine

Px : Pyroxene

A - 43



Crossed Nicols —

K - 15' 0livine basalt

Location : 5 km south-east of Tambopata
Quadrangle Velille

Geological Group : Upper Barrose Formation

Ol : Olivine

Px : Pyroxene
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Open Nicol 9 Gl 02mm

K - 15' Olivine basalt
Location : 5 km south east of Tambopata
in Quadrangle Velille

Geological Group : Upper Barroso Formation

Olivine phenochryst is altered to Iddingsite.

Granular microphenochryst of augite scattered.
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Crossed Nicols 9_ [ mm

K ~ 20 Altered lapilli tuff

Location : Mina San Miguel 7.5 km south of
Quadrangle Velille

Geological Group : Tacaza Formation?

c : Calecite after Pyroxene
Pl
G : Glassy part

Plagioclase
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Q

Crossed Nicols

| mm

K = 31 Biotite-~hornblende granite

Location : 5 km north-west of Ataraya
in Quadrangle Yauri

Geological Group : Granite Group
Pl : Plagioclase

Q t Quartz
Bi : Biotite
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TABLE 5
' ¥-ray diffractive analysis

Sémple No: T-1
Geological Group: -Middle Barroso Formation
Location: ‘1 km north of Yauri
Rock name: Sandy tuf £
Recognized minerals: Andesine?
. 'Alpha—Quar;z?
Cristobalite?

Sample No: T-5-B

Geological Group: Middle Barroso Formation

Lbcétion: 7 km SE of Hector Tejada in Quadrangle Yauri
Rock name: Sandy tuff _ .

" Recognized minerals: Labradofite?

' o Montmorillonite

.Alpha—Quartz?

Sample No: T-7 _

Géblogical_ctoup:l Middle Barroso Formation

' Lﬁcation: 13'km NE of Yauri in Quadrangle Yauri
Rock name: Mudstone - e
Recbgnized minerals: Calciﬁe

Alpha-Quartz?

‘Sample No: K-29 _

Geological Grdup: _ﬂiddle Barroso Formation -
Location: Ayépata2in Quadrangle Velille
Rock name; Pumiceous white tuff o

- Recognized minerals;' OrthoclaSe?-_-.

o o | Cfistobalite

Andesine’
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Sample No.: K-10
. Geological Group: Tacaza Formation

Location: 7 km south of Esquina in'Quadrangle Velille
Rock name: Andesitic tuff

Recognized minerals: Labradorite-Andesine?

Alpha-Quartz?

A= 49
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