AR
W Durham

University
Durham E-Theses

The petrology and structure of the country around
Julianehaab, South-West Greenland

Robert William Nesbitt

How to cite:

Nesbitt, Robert William (1961) The petrology and structure of the country around Julianehaab,
South-West Greenland. Doctoral thesis, Durham University.

Use policy

The full-text may be used and/or reproduced, and given to third parties in any format or medium, without prior permission or
charge, for personal research or study, educational, or not-for-profit purposes provided that:

e a full bibliographic reference is made to the original source
e a https://etheses.durham.ac.uk/id/eprint/10356/ is made to the metadata record in Durham E-Theses
e the full-text is not changed in any way

The full-text must not be sold in any format or medium without the formal permission of the copyright holders.

Please consult the full Durham E-Theses policy for further details.

Academic Support Office, The Palatine Centre, Durham University, Stockton Road, Durham, DH1 3LE
e-mail: e-theses.admin@durham.ac.uk Tel: +44 0191 334 6107
https://etheses.durham.ac.uk


https://www.durham.ac.uk
https://etheses.durham.ac.uk/id/eprint/10356/
https://libguides.durham.ac.uk/open_research/etheses#s-lib-ctab-15326874-5
https://etheses.durham.ac.uk




Y \30



YOLUME TWO.

ILLUSTRATIONS



ii
List of Pigures. Facing page.

Pig. l.l.... General geology of S.W.GreenlanQeceeececessss 2.
l.2¢¢.. Map of S. Greenland. csecessscsevncs 2o
le3.0.. Locality map of the area studi€S.ceececececesecs e
2¢1leee. Veins of Sanerutian Granite cutting

Porphyritic Granite. essessesscccs 4,
2e2es.., Block of Ketilidian Granite in
Sanerutian G'I‘al’lite. ® 5 9 05 00 09 0 00 4.

2.3%.0es Banding in the Sanerutian Granite.scececceseses Ho
2¢4e¢.. Sanerutian Granite-dioritic gneiss

contact. cecesesscesss D

2.5¢0s+ Contact of Sanerutian Granite and
Ketilidian Granite ceccecssscscece Dy
2.0ee0s "PlOow bgnding" cescccssscscs b,
2.7ee.. Pault breccia. ceecsscocscnes e

3.leeess Gneiss band feature, Trekant SF ececececcsecces 8,
3e2e0.. Acid veins in the grieiss band cresssssccssse O
3¢3¢ees Banding in amphibolitic gneissS .ececeesceses e

3e4eees Acid gneiss- amphibolitic gneiss
COl’ltaet. l ® & 00 o 0 00 0 0 0 00 9.

3e5eaee Acid wedges in amphibolitic gneisSecesececess 10

3.6e0e¢e Folded amphibolitic gneiss D K¢
3eTeeese Sketch of folded axial planes in

gneiss band. ® & 5 & &6 ¢ 0 0 ¢ 0 09 ll’
3¢e8eeees Broken aplitic vein in gneiss escecevessees 1l

3,900« Partially difested gneiss block
in granite. cesccsssscces 12

3.10... Migmatitic contact between gneiss
al’ld gral’lite. o & 000 0000 00 00 120

3ellees Ptygmatically foided acid veins
in the gneiss band ceessessssess 13,

3.12..+ Central part of a breccia zZone ..ccceccsesse 13,
3.13... Specimen from the breccia Z0NE eceoecececccses 14,

3.14... Nortnern margin of the breccia
zone P N 8



iiji

(list of figures,continued) Facing oage.

Fig. 3.15.... View of gabbro knolls cecessessess 15

3¢17¢4+. Contgct between the dioritic
amphibolite and granite, P

3.16.ess Geological sketch map of the
gabbro—nOfite maSS. ® 0 0 0 ¢ 0 00 000 @ 16.

3.18.,..s COntact between granite and
dioritic ampnibolite'ArpatS ivik ® & & 9 © 0 2 & % 0 0 0 17

3e19.¢.. Blocks of diorite etec. in basified

gl‘anlte. ® 0 6 ¢ 0 0 060 9 0 0 170
32.200ese CoOntact between Sanerutian Granite

and leI’l'tiC aiﬂphibt)lite ® 9 060 0006 00000 18.
3e2le..o Schlerion in amphibolite escesssesses 18,
3.22440.."Raft" of amphnibolite. cessvesesesse 19
3.230.00 Field SKetCﬂ OI‘ Fig.3.22. ® o 6 0 0 & 0 0 0 0 s 0 19.
3e24s 000 ferial view of amphibolite mass

nortn end of Karrarmiut ceessessccse 20

5¢lecess Kuanitic dykes in Ketilidian

Grarlite. * & O 8 O 06 0 00 8 O 20.
5¢2¢¢¢.. Kuanitic dyke cutting xenoliths

in tne grarlite ® & & 0 & & 0 & O O 21-.
5¢3essee Blocks of granite in Kuanitic

dyke e & & 0o 0 0 06 & 0 0 0 21.
Sebdeeses Granite block with quartz vein,

lying in Kuanitic dyke crecrensscse 22
5¢5eeees Kuanitic dyke veinlet in granite

/ inclusion crisessssvese 22,

5.bl.... Kuanitic dyke ® & &6 6 9 ¢ © ¢ ¢ 0 & @ 23.

5¢76esee RKuanitic dykes in Sanerutian Granite.....e.e... 23,

5.8¢ee0ee Intersection of dolerite dykes with
sill and amphibolitic band cecsccosencas 24,

5¢9eesse Sketch of locality in FPige 5:¢8¢ cececccssess 24,
5¢10ees. Junetion between Kuanitic dykes .eeeeeceesees 254
50110000"Pseudo-aglnatltesn ® 6 0 9 O 0 000 8o 250



iv
(1is% of figures, continued). Facing page

Pig. 5.12.... "Pseudo-agmatites” Karrarmiut.ccececececcecess 26,
5.13.¢.. Alkaline dyke classificationl .ciceccevecececes 20.
5¢14¢¢++ Nepheline microsyenite dyke  .ce.e..... coseee 27

5¢1l5¢s.. Pield sketch of dyke intersection
on ArpatSiViko .....'...’....... 27.

5e1l6.0.0.. Field sketen of dyke intersection
Pile Sﬁ. @ & o & 0 0 0 o 5 00 00 o0 28.

5¢17 ... Tracnhyte inclusions in tracnyte.ceceeececeess 28.

5.18;... Sketch map of the district to snow
the relationship to the alkaline
plutons @ o 0 000009000 290

5¢619.... View of the camptonite sill,with
field sketch of the sill cevescensecs 29,

520, 4.« Profiles across the sill cecsesscenss 30
5.21.... Small scale banding in the sill O I I
5¢22¢++s Spheroidal weatnering in dolerite dyKkeeeeoso 32,

5¢23..00 WHeathering gap of dolerite dyke I
5¢24¢++. Bayonet injection in dolerite dyke ceseces 33,
5.254.40 layering in dolerite dyke cescsea 33,
5¢26.... Sketch map of Mato cecssse 34,
5.27++++ Sketch map of Julianehaab township

and ad,acent areas cecesse 4,

Photomicrographs and Drawings.
6eleeees Myrmekite in microcline cessses 35,
6e2eses. Myrmekite with plagioclase twinning eesssee 35,
0e3e0... Vein perthite ceeseae 30,
0e4eeees Quartz-microcline intergrowths ceeseee 30,
6e5cesees Plagioclase inclusions in microcline ..eeeee 37

6.6¢.0.. Drawings(a), (b), (¢) to show mineral

relationships in granites I T A
6eTeooss Buhedral plagioclases with zoning ceesces 8.
beBeeeses Plagioclase phenocryst with zoning cesesss I8

6eY9.+... Drawings of plagiocliases from the
,POI‘ph;YI’itiC: Aplitic Grallite e v e e 000 390

6.,10.... Plagioclase phenocryst with zoning cesseee 39,



(1ist of figures,continued.)

Pig. 6.11l,...s Alteration zones in microcline

6.12,.... Euhedral microcline

facing page

L R BN R S Y Y B W Y

6.13.0... Quartz inclusions in microclinCe.ceccecsoces

6.14....."Herring-bone" perthite in
microcline.

6el5¢.s+s Drawings of plagioclase -
microcline relationships

616446+ Photomicrograph of drawings
in Pig.6.1b5.

6.17..... Contact between plagioclase
and microcline.

6e18....0 EBuhedral sphene

Teleeeo.. HOornblende in amphibolitic
gneiss.

Te2eeeses Texture of a banded gneiss

T eB3eeeeee Texture of acid vein in
gneisse.

Tebdeoeoeos COntact between vein and
gneiss., .
TeDeeeses PLOt 0f nZ ¢ nY for hornblende

and nZ hornblende ¢ nZ of
biotite

TebBoeeseoeo. Plot 0of nz' : extinction and
2Y ¢ extinction for
hornblende of gneiss

TeToeeeess PlLot of nz* ¢ position, for
- hornblendes from gneiss

T7eBeseess Plot of total alkalis against
position and (b) olot of
%Nazo s %KBO, gneiss.

7090.000. Plot Of KZO had Nazo - CaO
for gneiss speCimens.,

Beleoossoo. Photomicrograph of clearing of

® 6 0 ¢ ¢ 00 s 000

® ¢ 6 ® 0 ¢ 0 0 0 @

e & & o0 o8 08 0 00

® e & 0 000 0 0o

® o 0 50 00 00 00

® & 0 560 ¢ 060 0 00

® ® & & 5 0 0O

® 0 & &0 o000

® ®& 6 06 8 0 0 0 0 0

® 0 & & & oo

ineclusions in plagioclase about

reaption rims.
Be2eseses.s Apatite inclusionms

LN I B I B BN BN N AN N J

40
40
41

41

42

42

43

4%

44

44

45

45

47

48

49

50

51
51



(list of figures continued.)

facing page.

Pige 8¢3eceses Clinopyroxene mantling hypersthen€ececceccecess

B8e4eeess Remmant hypersthene in amphibole
8¢544ese(A) Proposed order of crystallisat-

8060.0.‘

9.1...0.
9/'.2....‘

JeBeenee
9edeveas
FeHeosno
9ebBeevsne

v 9.70....

ion for gabbroic mass and

(B) Crystallisation sequences for

other basic masses.

Tremolitic hornblende in
amphibolite

Corroded plagioclase

Sheaves of biotite in amphib~-
olitic dyke. |

Drawings of plagioclases with
"skeleton" zoning.

Photomicrograph of plagioclase
showing "skeleton" zoning.

Drawings of plagioclases from
Kuanitic dykes.

Photomicrograph of plagioclase
figured in Pig. 9.5.

Pseudomorph of microcline after

plagioclase.

9¢8eesse "Rapakivi”® feldspar in a

9¢9ecene
9.10....
911
9.12....
9.13....

| 9.140000

Kuanitic dyke

Classification used in naming
the alkaline dykes.

Sodic pyroxene rimming augite
in an alkaline dyke.

Plagioelase phenocryst in
tracnyte dyke

Zoned nepheline in an
alkaline dyke.

Phenocryst in alkaline dyke,

with growth of opaque needles.

Photomicrograph of pyroxene core

® & & 0 0 0 0 5 00

® & & 0 00 o 0 000

e ® & &5 06 0 00 8O

and amphibole mantle in the sill..ceceeocce

52
52

53

53

54

54

55

55

56

56

57

57

58

58

59

59

60

60



(1ist of figures,continued.) faecing page,

Fig. 9.15.0-0.

Ophitic texture in dolerite cecenses

9.16..... Olivine - pyroxene relation-
‘ ships in dolerite. sessssce
9.17¢.... Alteration of olivine in
olivine dolerite. cecossne
9.18..... ZOned pyroxene in dolerite cescccnse
" 3¢19e¢e..0s "Skeleton" growth of ilmenite. ceeccces

lo.l.oooo.

1002000000

Optical classification of trie
potash feldspars. cesrcsaa

Stereograms illustrating optical
orientations of orthoclase and
microcline, tececcnce

10e3eesess Disorder - order relationship

1005......

1004000000

10'6000000

10.7......

1008000000

1009000000

10e106cee
10.11.....

10.12.....

10.15%.....

10014. e o0 0

100160.000

between sanidine and microcline .e.cceee

Intersection of the solidus and
solvus in the potash feldspars .ecccceces

Compendium of suggested phase
diagrams for potash feldspars ceassnne

X-ray determinative curve for
high temperature potash
feldsparﬂ. ¢ e s e 00

Symme try change between sanidine
and albite and tne effect of
temperature, cescenne

Phase diagram proposed by Ilaves ceeecsne

Yarious determinations of the
alkali feldspar solvus cocevecse

Iaves phase diasgram after Rao coscsene

Phase diagram of tne alkali
feldsoars after Rao(1959) cerecense

Block diagram to show the
twinning developed in microcline.eeeeces

Block diagram to snow the optical
orientations of microcliine escccese

Optic axial angle plotted
against composition for
microclines. ceccssene

Pilot of composition of micro-
clines derived by chemical snd cescssese
X-ray metnods.

61
61

62
62

63

64

64
65
65

66

67

67

68A

68A
68B

68B

69

69

70

70

vii



viii
(List of figures,continued) facing page,
Pige 10el5eceee Determinative curve for the

estimation of % Or. in
the alkali feldspars. secocsese 1.

10e17ee+.e+ Determinative curve for the
estimation of % Or in
triclinic alkali feldspars,
derived from Greenland material.....ee 72

10e18¢eees X -ray diffraction chart for
Specimen 42896 - MicrOCline e s 00000 73.

10.19.....(a) Homogenisation rates for
microclines 42888P & 42896
0 to 20 hrs.

(o) As for (a) but from 0 =400 hrs.cceces 74.

10.20¢. .+ Homogenisation rates on various
alkali feldspars,after Ernst(1960).... 75,

10.2k..... Relation between rate of cooling
and triclinicity. cescess (D

106224444+ Plot of difference between,
26(1%1) and (131) against
triClinieityo ' e o e 0000 76.

10.23¢.... Changes in triclinicity and
20(1%0) - 20(130) against
time,microclines from 42838p
and 42896. csesvee 76.

10e2440eee % Or.plotted against triclin-
‘icity,before and after homo-
genisation. cecocee [Te

10e25440e+(a)s Plot of composition of 10
microclines against the
difference in triclinicity
before and after homogenisation.

- (b) s Plot of shift in trielinicity
on homogenisation,against the
shift in D 20 on homogenisatioNe.ceees. 78

10.26¢....(8)s Plot of estimated temperature
of crystailisation of granites,
against triclinicity(natural)

(b): Plot of estimated temperature
ofcrystallisetion of granites
against triclinicity(homogenised)...... 79.

10027 eeees X=ray difrraction cnart for a
’ micrOCline from 234090 oo 0 00 800

10,284 ¢4+ X-ray diffraction chart for a
microcline from 23%848, eceose 8l.



Figo 10029.00.0

10.31.....

1003000000

1003200.0.

1003300000

11.1.0...

11‘2.....

11030.0.0

l]-04'....

110500000

11-.6' e 00

110700000

11080000.

13)1000.0

Proposed solvii for ordered and
disordered alkali feldspars,
(Laves,1952).

Diagram for the estimstion of
the temperature of crystall-
isation, (after Barth,1956)

Suggested phase diagram for the
system Or - Ab at normal
pressure.

Co-existing plagioclase-
alkali feldspar phases.

fstimated temperature for
granites,gneisses and
alkaline dykes.

Modal analysis results for 40
granitic rocks,plotted on
Ab - Or - Qtz. diagram

Modal analysis results for 10
thin sections from specimen
42888, Ab - Or -Qtz. diag.

Modal anslysis results on 10
thin sections from specimen
23882, Ab - Or - Qtz.diag.

Modal analysis results on G 1,
granite, Ab - Or - Qtz.diag.

Modal analysis results on one
thin section(42888) by student
operators.

Modal analysis results on 42888
obtained by combined rock slab
and tnin section point count

Modal analyses on Sanerutian and
Ketilidian Granites,plotted
on a Mafic - PFeldspar - Qtz.
diag.

Plot of modal analyses for
Sanerutdian and Ketilidian
Granites, Ab - Or - Qtz. diag.

Infrared absorption spectra for
G 1 granite,microcline,quartz
~and plagioclase.

ix,

82.

82,

83.

84.

84.

85

85.

86 .

86 .

87.

87.

88.

88.

89.



1.

List of enclosures:
Plate l: General Geology.
Plate 2: Structure map of the ares.

Plate 3: Map of the dyke and sill distribution.

All maps in the enclosure are 1 : 50,000,
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Geologiske Undersggelse, Kgbenhavwvn,






Fig;. lolo

Pig. 1l.2.

General geology of the South-west part of
Greenland. (after Berthelsen). The region studied is

outlined.

The southern half of Greenland,showing the major
settlements and the position of the area studied.

2.



rig. 1.3.

A locality map of the Julianehaab District.
The names in block letters indicate regions
and those in small letters, specific
localities., (Most of the names used are
approved by the Geodetic Iustitute,
Copenhagen. )









Rig. 2.1.
Veins of Sanerutian Granite eutting a Porphyritic
Ketilidian Granite. North of Eqalugkat Alanguat,
(10/066920) .

rigo2o2o
Block of porphyritic older granite within the
Sanerutian Granite. North-east coast of Arpatsivike.

(10/148900) .















Pig. 2.7,
Fault breeccia in a pPorphyritic Granite,
with associated quartz veins, East coast
of Arpatsivik.









Frig. 3.1.
A view looking east toward Trekant SZ over the

prominent feature made by the vein gneiss band(in
the foreground). Erosion gaps of alkaline dykes
can be seen in the facing slopes of the hill in the

background.

Rig. 3.2.
Good development of almost vertical wveins of acid

material within the gneiss band., South-west of
prekant S¢ (10/003860).






RPig. 3.3.

Pig. 3.4.

Banding in the amphibolitie gneiss,southern tdp
of Mato.(00/959840).

Wedge of amphibolitic gneiss in contact with the
acid gneiss. Note the folding pattern, the
amphibolitic type occurring in a fold-core and the
absence of acid vein material in the basic rock.

9.






Fig. 3.5.

Fig& 3060

Wedges of thin stringers of acid gneiss within the
amphibolitic gneiss,southern tip of Mato. Note the
tight folding in the acid gneiss.

Folded and faulted amphibolitic gneiss,southern tip
of Mato. Note the banding is developed within the
more leucocratic horizons also.

10.






Pig. 3.7.

Fig. 3.8.

FPolding of the axial plznes of vertical isoclinal
folds within the amphibolitic gneiss, Mato. Acid
bands within the gneiss are ornamented(sketch from
photograph.)

Banded amphibolitic gneiss with broken segments of
an aplitic vein cutting through it. Mato.






12,

Fig. 3.9.
Rounded,partially digested block of gneiss, within a
Porphyritic Granite,northerm margin of the gneiss
band, Mato.

Fig. 3.10.
Migmatitic contact between granite and gneiss, Mato,
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rig. 3.15.
Block of granite collected from the central part
of the breccia zone(see Fig. 3.12.). The specimen
is just less than a metre in length. A fragment of
amphibolite occurs on'the left and a piece of
leucocratic gneiss on the bottom right. The other
blocks are mainly diorites and dioritic gneisses.

Fig. 3.14.
Northern margin of the breccia gzone, The granite
containing the small angular assorted f£ragments(on the
left of the photograph) passes sharply into a granite
with comminuted xenolithic fragments. (Phtot from
colour).
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Rig. 3.15.
View looking south over the gabbro knolls,in the

eastern lakes region.(10/065863). The white weathering
granite can be seen in the background in contact with
amphibolite. (Photo from colour).

Pig. 3.17.
Contact between a dioritic ampghibolite gnd a
Porphyritic Granite, at the eastern margin of the

eentral lakes region (10/058870).












Pig. 3.18.
Injection contact between granite asnd dioritic

amphibolite,east coast of Arpatsivik.(10/130870)
(C.f. Figo 30170).

Fig. 3.19,
Blocks of dioritic amphibolite and fine grained

gneiss within "basified" granite" southern margin

of dioritic amphibolite mass, (10/055863).

17.
























21.

Fig. 5.2.
Ruanitic dyke,within a Porphyritic Grsnite and
cutting xenoliths within the granite, Iterdlak.

Fig. 5.3.
Blocks of Porphyritic Granite within a Kuanitic
dyke. Note the fine grained nsture of the dyke
adjacent to the blocks and also the flow structure
following the contours of the blocks.
Hvidenaes, (10/050807).
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Pig. 5.4.
| Granite block within a Kuanitic dyke(whole exposure
not shown on the photograph), with a quartz vein
eutting through the granite. Note the abrupt termination
of the vein against the dyke. Just north of Iterdlak.

Pig. 5.5.
Granite block within a Kuanitic dyke with a small vein

of the dyke penetrating the granite.(same locality
as Pig. 5.4.)
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RPig. 5.6,
Ruanitic dyke within the Ketilidian Granite, north
of Iterdlak.

Pig. 5.7.
Knanitic dykes within the Sanerutian Granite,east
coast of Arpatsivik,(Compare this locality with
that figured in Pig. 5.1.)
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Fig. 5.10‘
Junction between two Kuanitic dykes, (the contact

is parallel to the shaft of the hammer), the younger
dyke is on the right of the photograph. The acid
vein,cutting both dykes is fairly straight in

the older but shows ptygmatic foldinmg in the
younger, north of Iterdlak.

Fig. 5.11,
Pseudo-~-agmatites,exhibiting the rounded surfaces

(cauliflower structures) of the basic rock,which
is Lying in the Sanerutian Granite. Note the
dyke~1like form of the body. South-east part

of Karrarmiut. (Photo. from colour).
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FPig. 5.12.
Pseudo-agmatites on the north-east coast of Karrarmiut
These are more massive than those illustrated in
rig., 5.11.

Fig. 5.13.
Classification used in naming the alkali dykes.
Names in brackets are those used by Ussing(1912)
and have been placed alongside their compositional
equivalents,as used by the present writer. The
uridergaturated types have not been differentiated,so
as not to complicate the system of classification.,
(Compiled mainly after Johannsen and Hatch and Wells)












Rig. 5.16.

Fig. 5.17.

28

Pield sketch of the Piletrae S (= Pile Sg) region,
(10/030885), to show the relationship of the
alkaline dykes to the fault gzones.

Chilled trachyte inclusions within a trachyte dyke,
Eqalugkat, (10/086895).












Rig. 5.20.

Profiles across the sill.

a: East of Tasrssuaq.

b: High ground west of Taserssuaq.

c: West of Taserssuaq,from about (10/010855)
in the north, to Munkebugt,in the south.

d: E - W section across TPaserssuaq.

50.












Fig. 5.22.
Spheroidal weathering of an olivine dolerite dyke,
(typical "brown® dyke using the temminology of

Wegmann). In part, the dyke is reduced to a sandy
gravel.

rig. 5.23,

Large weathering gap of an olivine dolerite dyke,
(starting at the bottom right of the photograph and
moving toward the adzke in the central part of the
illustration). ihe large lake is Paserssuaq and the
township of Julianehasb ean be seen to the right of
it,situated between the lake and the fjord.

32.












34.

Pig. 5.26.
Sketch map of the island of Mato, to show the

relationship of several dolerite dykes.

rig. 5.27.
Sketch map of the area around Taserssuaq and
Julianenaab, to show the age relationships of some
of tne dolerite dykes.(Note the rapid termination
of the large #W.N.W., -E.S.H. dyke on the east coast.
























FPig. 6.7.
Euhedral plagioclase phenocrysts with conformable
zonew of alteration. Porphyritiec Aplitic Granite,

specimen 42062, crossed nicols x 40.

Fig. 6.8,
Part of a plagioclase phenocryst(see Pig. 6.9 a)
with two or perhaps three concentric alteration zones
Specimen 43041, Porphyritic Aplitic Granite, crossed
nicols x 60,

38.
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Fig' 6). 11.
Euhedral microcline with concentriec zones of alteration.
Crossed nicols x 60,

Pig. 6.12.
Buhedrel microcline with concentric zones of alteration.

Crossed nicols x 50.
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Pig. 7.1.
Hornblende im the amphibolitic facies of the Bgneiss
band. Magnetite(?) granules in euhedral from
lie within the graini Phe general texture of the
biotites is parallel to the length of the
hornblende,but the figure shows some which are
wrapped around the larger grain,
Specimen 435004, plane polarised light x 45.

Pig. 7.2,
Photomicrogrgph showing the general texture of

the banded amphibolitic gneiss. Specimen 43087
x 40. ‘












Fig. 7.5

Optical data on amphiboles and biotites from the

gneiss band.
4
As Plot of nZ' against nY for all amphiboles measured.

.Bs Plot of nZ* against nY for measurements quoted in

the text. Solid dots are ampniobles from the

amphibolitic gneiss.
Cs Plot of nZ' amphibole against nz' biotite.
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Flgo 7.60

Optical data on amphiboles from the gneiés band.

A: Plot of nZ* against extinction.

B: Plot of extinction against optic axial angle.
For all ampniboles measured frbm the gneiss.

Cs: Plot of nz' agaisnt extinction.

D: Plot of extinction against optic axial angle.
Solid dots are amphiboles from aaphibolitiec
gneiss and open cireles are specimens from
more leucocratic gneiss which are quoted in
the text.
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Fig. T.7.
Plot of nz* for amphiboles from the gneiss band,

relative to their positign in the band.

(a)s Specimen 43021, 43022 and 43023 (north,centre
| and south respectively).

(b): Specimen 43027, 43028 and 43029.

(e¢): Specimen 43004, 43002 and 43001.

Fig. (@ - £) are plots of nZ' from the northern
margin along the length of the band(d) from the
centre(e) and from the southern margin(f).
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