
P. FLOOR - plate I -
Leidse Geologische Mededelingen, deel 36

GEOLOGICAL MAP

OF

THE AREA SOUTH-EAST OF VIGO



Amphibole - biotite rocks

and

associated gneisses

detailed map and chemical analyses

analyst: mrs. h. m.i. bult -bik

P. FLOOR - plate 2 - Leidse Geologische Mededelingen, deel 36

48I 866 9 102 284 865 337 767 ?8 843 160 470B 487 865B 100 163 545 72B 114 283 178 179 187 238 240 244 342 180

Si0
2 46.58 47.04 49.26 47.66 43.34 49.22 6O.I4 58.86 75-42 77.78 65.02 65.82 66.82 63.64 72.08 71.64 70.50 64.64 63.84 64.80 65.16 64.30 65.64 55.76 6I.84 63.24 63.82 64.62 SiOj

A12 0, 20.55 20.86 14.51 14.81 14.49 15.76 16.97 17.34 9.85 10.94 16.40 15.02 15.50 17.12 14.46 14.12 13.96 14.59 15.94 13.71 12.75 14.70 14.55 17.21 15.49 16.46 15.01 14.84 AljO,

Fe2 0j .71 .54 .19 2.16 3.16 2.23 1.24 1.47 - .09 .30 1.82 .22 1.27 1.69 1.88 .26 1.31 1.18 1.23 .08 2.00 .10 2.O9 I.90 1.19 0.00 2.90 FejO)

FeO 8.31 8.83 IO.70 IO.98 14.60 9.9O 5.68 4.73 6.00 2.48 4.61 3.87 4.19 3.73 1.43 2.02 3.25 4.49 5.86 5.82 6.30 4.74 5.91 5.73 5.O7 4.63 5.35 3.49 FeO

MnO .17 .28 .25 .34 .39 .29 .17 .25 .07 .05 .14 .11 .10 .10 .02 .06 .05 .09 .11 .11 ..11 .12 .10 .14 .37 .14' .09 .12 MnO

MgO 4.64 3.18 4.14 3.84 4.28 4.38 1.75 1.76 .05 .23 .46 .71 .60 .52 .22 .39 .16 .96 1.30 1.26 2.61 1.08 1.05 1.82 I.67 .83 1.20 .71 lígO

CaO 11.20 10.40 7.90 8.05 10.64 7.O8 3.97 3.40 1.36 I.25 2.32 1.66 1.31 I.50 I.09 .33 .75 2.53 2.24 3.37 2.22 2.12 2.07 2.58 2.00 1.24 2.84 2.22 GaO

Na 2 0 3.12 3.17 4.40 4.30 2.86 4.50 6.10 5.70 5.40 5.80 6.64 5.55 5.5O 7.9O 6.5O 3.77 5.00 5.30 3.76 4.00 4.9O 4.84 4.20 2.00 2.76 5.80 S.JO 8.30 Na 2 0

K2 0 1.21 2.05 1.40 1.90 1.00 2.35 1.25 3.05 .20 .30 2.78 4.80 5.12 2.00 •-.■-;- 5.60 4.98 3.58 4.05 .:. : 3.10 3.7O 4.40 8.00 4.00 3.75 3.25 .87 K 2 0

HjO L. 1 1.18 :. \i I.24 1.11 1.00 1.46 '.':■ .75 .51 .69 .43 .63 1.26 .83 .78 .72 .88 1.42 .54 .85 I.29 .66 2.61 3.31 .83 .86 .79 Eiv

TiO 1.95 2.07 3.66 2.92 3.42 2.73 1.18 1.37 .27 .18 .94 .51 .56 .62 .32 .30 .25 .91 .89 1.02 .91 • 90 .98 1.23 .99 .85 .88 .56 TiO

P2 0a .30 .25 .58 ï.31 .71 1.16 .43 .33 .05 - .13 .15 .09 .09 .06 .07 .01 .31 .27 .28 .36 .26 .32 .34 .32 .28 .43 .27 P2O5

100.00 99.85 100.45 99.51 100.00 100.60 100.34 99.84 99.42 99.61 100.43 100.45 100.64 99.75 100.36 100.96 99.89 99.59 100.86 100.14 99.35 100.05 99-98 99.51 99.72 99.24 99.03 99.69

9. 28.3 28.6 26.8 25.5 22.4 25.8 39.3 36.9 59.0 60.6 41.8 :.. 43.3 39-7 51.8 52.1 49.0 43.3 45.2 44.6 43.7 43.9 45.3 36.3 47-2 41.5 43.1 40.1 «

L 44.8 47.3 39.0 40.3 34.7 42.6 46.7 49.6 32.O 34.5 49-3 47-9 48.8 52.4 44.1 41.3 45-5 45.1 41.0 41.0 40.4 44.5 43.7 47.8 36.5 47.7 45.3 47.8 I

M 26.9 24.I 34.2 34.2 42.9 31.6 14.O 13.5 9.O 4.9 8.9 10.1 7.9 7.9 4.1 6.6 5-5 11.6 13.8 14.4 15.9 11.6 11.0 15.9 : S . i 10.8 11.6 12.1 ]¿

+ X B ® 0 � D 1 0 O B m



SYNOPTIC TABLE

representing

the course of events in the area SE of Vigo

(Spain)
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¿?rtho - amphibohte NE ortnogneiss c<?r«plrx Lonsa-tupe paragneiss narwal paraqneiss .
(incL F>rei ras -type)

oara -amphibolite(incl cum -

mng,tonite -biotite - garnet-
oearmq quavtz -bytownite rock

amphibole-biotite rock ano

metasedirwentaruj origan

associated qneiss riebeckite qrteiss
si

granites

igneous ariqm

tectonic events

up/ift.faulting.block movements^

rejuvenation oí relief

Tertiary

up/ift
erosion to peneplain

coarse - grained biotite granite
intrusion througn major stopmg
and underground cauldron sub (base

««<D« in, ioer
relaxation of compremon

(upwarping of Hesperian mass' '

albite without zircon/rutile needles

probably due to retrogressive meta-

morphism (relative age unknown)

granite-porphyry
.relative age unknown)

1/3

E-W comprebbioYi-.c: * ,-..?■■

causing phy ixei.

sufelt " prtLjllonitizJI

rnant,'96S_)

tourmaline enrichment along

pegmaphtes.pegmatites aind Quartz
veins

normal peqmatites from tw;

í muscovite -free peqmatites

-mica qranite are modifie

catoclasis of blastic fabrics along

riW-5E faults, probity destral

displacement

d into:

riebeckite-,aecjirine-<3rid as-

trophyllite -bearing pegmatites
througn reac -, -

J '■-

(p 100)

'aultmg of granite bodies

guartz veins

[often tourmaline-rirh)

pegmatites

pegmaplites

recrystallization in contact rocks

occasionally lepidoblastic muscovite- imuscovite 1epidobIasts(fig.44) *

some recrystaliization in contact

n?cks. muscovita lepidoblasts, some-

times enclosing silnmamte ■*

Tourmaline enrichment,especially
around coarse - grained equigran-
ular two-mica granite

muscovite in area with

cordierite-quartzdiorite etc '

recrystallization in rocks

replacement of nepeikite bv

introduction of mirnxline;
microcline replacement textures;
nebulitic gneiss on N£ s-'ope of

S.Bartolomé'

two-mica granites intrusions %i

of hercyman anatexis

intrusion of stockwor* at cord\erite-

quartzdionte and associated
rocks relative age of inti.'

unknown)origin: see

type paragneiss

± 30c \

Q /

recrystallization m contadrocks *

formation of blastomylon/tic tex-

■

1 1 i z a t i o

intrusion of muscavite qranite

'tourmaline peqmatites

intrusion of megaori^stal
granite

Ci (

recrybta

some rocks 'nave Mg-Fe-AI-rich
oands between parts with quartz-

olaqioclase- 'oiotite mosaic

r\ into

porphyroblastic allaite enclosing <

tiny needles of zircon and/or rutile

-Sammelkristailisatiorr of guartz
and biotite.wndeformed minerals.

P\otite//Sp .undented
muscovite generally,^.

\ÁY\áeforr

crystal/ization of ci/mmmgtonite
accompanied by basificaron of

piagioclase(figs.29,3o)

r\ e à meta

albite blastesis <

zircon skeleton m 283(fig.24)

m 0 r p V\ I C

albite blastesis *-i

na from per-alkalme gneiss and/or
acid tupes of racks 'oelongmg to \
this columnffig.22) f
Zr somewhat mobile:zircon around

apatite (Hg.23)

1' 1

m 1 Ki e ! r a \

■ -'haviour of Zr (zircon crys-
. to foliation)

inequigranular granjjbias'Jc texture

a s s e m -

telare

.
a of submendionj 1

permitting intrusion 0' n

pin oroqein
\

cs

arching o
c M-5 fold axis .formation

of "Lonsa - dame" structure

below present erosion Jevei such

rocks and others without pro-
nounced Mg-Fe-AI-rich bands or

compositions melt anatectically
and yield a a/anodionlic or

quartzdiontic melt with dark

rfStitic fragments

microcline in paraqneiss within or

near per-a\ka\me gneiss(f\g.si) *

adjustment of schistositu near

faults

—

some *

\ \

(some -*-!— —

, I
"liberation"of K and

migration of Na frew •-

(e.g. magnetite iwstöod of nebeckiie,

o.eq\r\ne)\n\c adjacent rocksffig.s4)

some migration of K �

archnq of M-5 fold oxis adjustment
of foliation or near

faults(figs-12b. 46,47} dextral displace
ment n of Za» \

1
■liberatiim'cf K ani No

s: \

M-5 compression »

foliation m deformed rocks

formation of internally weakly oy

nan-deformed boudins and (frises

(figs.27 and 28)

complete separation of composing

phases in perthite of originally one-

Feldspar granite

myiomtizotion-foliation with N-5
strike,dark constituents m //planes
or rods, some types with quartz
groins and bands//foliation(fiq.3s)

relatively weak deformation of

thermometamorphosed rock types.

not always formation of S
e

formation of schistosity 5
3 outside

plaqioclase; quartz crystals and

bands//Je

foliation m aeformed rocks

boudmage

weak foliation

complete separation of composing

phases in perthite of a.o. leucocratic

planar gneiss

foliation in leucocratic planar gneiss
lout inconspicuous in most '

types

complete separation of cortt

ptoses In pertl •

porta, separation r larqer
pennies of Zorro -type

nmjlonitization-foliation with M-5

strike,dark ¡ronitityfnts in apiaries

(Tig. 12a,c) .quartz crijatalj
elomgaLfd/'raliûtiori

main deformative pnase
E"W COWlVVeSblOVl

cleavage fo\dwq of deformed dykes
(fig. 26)

cleavage folding of enclosed apiites,
quartz veins and basic dykes(fiq.2ó)

metablastic recrystallization of

plaqioclase and occasionally
cordiente to varying degree, con-

servation of thermemetamorphic

structures,especially in finer-grained

rocks

metablastic crystallization of plagia-
clase and cordiente enclosing pre-
'nercuniars minerals and structures
fj,*J/)(figS. 38-42,46,40)
folding of 5, (and bedding)

metab\astesis(//'amphibole needles

in plaqioclase: J,-J,)

metablastic recrystallization of

plaqioclase

shear folding of distinctly compasea
'parias .quartz \ié\r\s,pre-r\ercuy\\ar\

pegmatites, etc. (figs. «.">) X

Hercyruan deformation with, formation of scrnstosity S

quartz veins

2= J* in paragneiss and of fol ¡ation in pre-hercw,man granite accompanied ama followed buj AbwkWrYia-tujpe regional metamorpVwirn (andalusite- carpiente-musíavite subfacies

af cordiente -amphibolite facies)

quartz veins quartz veins

subsidence

few pegmatites no pegmatites found few pegmatites

intrusion of basic dykes

api i tes

intrusion ' ' me

alkaline one- feldspar granites

tendency towards more alkai'ne

compositions

possibly some introduction of Zr
from per-alkaline rock

metasomatu: introduction of ISa
rand K ?) from neighbouring {per-)

alkaline rocks — ferrohastinqsitit
amphibole and possibluj some *

microcline

intrusion of (per-?) alkaline

qranitic rock into qabbro-bearinc
sequence
assimilation and fraqmentation—
formation-of hybrid series (p. 181

plate 2,fig. 2s)

intrusion of per-alkaline one-

feWspar granites.probablg egwi-
aronwlar(-üaliñeirO-tijpe)or with

feldspar
(age486t 24 m i) ,1'ablp 20).possible

origin of part of marginal facies

trirowgri reaction witn wall rock

intrusion oi biotite two-feldspar

granites,probably carrying some

green amphibole or moscovite

(500 1 25 m.y. .table 20)

¿hermometamorphism.partial de-

struction of garnet,crystallization
of fine-grained cordiente emplacement of small quantity of

aabbroic rock ana finer-grairied
dykes, aqe possibly post-Upper

Cambnan(ppi630ridie6)

epeirogenesis
(upwarpir | • ■■■\or\ of an-

oroaemc magmas,dateo

. Jse.not active 'm M>A

some folding of ¿r not impossible
(p.i?i),axe5 E-W?(fig.5o)

uplift

of quartz grains in p
ous quartz bandsf/S, and crystalliz
less commonly, muscovite, also/J/.

5, as far as observed 115¡

•art of the rocks,formation of continu-

ation of small flakes of biotite and

-rystallization of garnet

no data on 5,/\$s

parallelism of amphibole needles m

some rocks (//S,). garnet only in

amphibolites of group 3(tabie 14)
and in cumminqtomte -biotite

-

qarnet-bearing quartz-bytownite
rock(pyt$,not in unequivocal para-
ampnibolites of group 4.few other

remains of precambnan meta -

morphism have been conserved

supposedly recrystallization into

fine-qrained biotite-plaqioclase
and microcline-bearing biotite-

plagioclase gneisses

PrecavYivnan orogenesis

\bOc\iv\a\ folding wit»

(Harrovian type? , a\mar\d\ne-

formation of srrii5tö5itu]

amphibolite facies ??)
5/ and metamorprMC recri^staWization

subsidence

d e p o s i t i 0 r\

greywackes with intercalations

banded sequences of variably comp

I <

of arkosic,pelitic sediments
k?sed rocks(bedding:Jj)

7 f

quartz-bear\nq calcareous

sediments
qreijwackes and fine-ojramed

arkosei

Precambnan géosynclinal

sedimentation


