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F i g . 1.1. 

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

Fig. 1.2. 
The southern h a l f of Greenland,showing the major 
settlements and the p o s i t i o n of the area studied. 



A l o c a l i t y map of the Julianehaab D i s t r i c t . 
The names i n block l e t t e r s indicate regions 
and those i n small l e t t e r s , specific 
l o c a l i t i e s , (Most of the names used are 
approved by the Greodetic I n s t i t u t e , 
Copenhagen,) 
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F i g . 2 . 1 



4. 

F i g . 2 . 1 . 
Veins of Sanerut ian G r a n i t e c u t t i n g a p o r p h y r i t i c 
K e t i l i d i a n G r a n i t e . North, of Bqalugkat Alanguat, 
(10/066920) . 

F i g . 2 . 2 . 
B lock of p o r p h y r i t i c o lder g r a n i t e w i t h i n the 

Sanerut ian G r a n i t e . North-east coas t of A r p a t s i v i k . 

(10/148900) . 



* i g . 2.5* 
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F i g . 2.3* 
Banding i n the Sanerut ian G r a n i t e , n o r t h e r n end 

of Karrarmiut.(10/133833). 

F i g . 2 . 4 . 
Junc t ion of the Sanerut ian Grani te w i t h a f i n e ­

gra ined d i o r i t i o g n e i s s . Near Bqalugkat( i .0/082889) 

Note the i n c l i n e d contac t w i t h the a p l i t i c v e i n 

along i t . D i f f u s e ve ins o f d i o r i t e cut the g n e i s s . 
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P i g . 2 . 5 . 

Contact o f the Sanerut ian G r a n i t e and a P o r p h y r i t i c 

K e t i l i d i a n G r a n i t e r w e s t coas t of Tar toq . Note the 

a p l i t i c v e i n along the j u n c t i o n and the patch of 

p o r p h y r i t i c Grani te w i t h i n the younger g r a n i t e . ( j u s t 

above hammer head. ) 

P i g . 2 . 6 . 
Al igned x e n o l i t h i c m a t e r i a l w i t h i n the B i g F e l d s p a r 
Phenoeryst G r a n i t e , south coas t of the Jul ianehaab 
p e n i n s u l a . ( P h o t o from c o l o u r . ) 
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F i g . 2 . 7 . 
F a u l t breoo ia i n a .Porphyri t ic G r a n i t e , 

w i t h a s s o c i a t e d quartz v e i n s . E a s t coas t 

of Arpat s iv iJc . 
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8. 

P i g . 3 . 1 . 
A view looking eas t toward (Drekant Sff over the 
prominent f e a t u r e made by the v e i n gne i s s band( in 
the foreground) . E r o s i o n gaps of a l k a l i n e dykes 
ean be seen i n the f a c i n g s lopes of the h i l l i n the 
background. 

F i g . 3 . 2 . 
Good developnLent of almost v e r t i c a l ve ins of a c i d 

m a t e r i a l w i t h i n the gne i ss band. South-west of 

Trekant (10 /003860) . 
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F i g . 3.4. 
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P i g . 3.3. 
Banding i n the amphibo l i t i c g n e i s s , s o u t h e r n tip. 

of Mato . (00 /959840) . 

P i g . 3 . 4 . 
Wedge of a m p h i b o l i t i c gne i s s i n contact w i t h the 
a c i d g n e i s s . Note the f o l d i n g p a t t e r n , t h e 
a m p h i b o l i t i c type o c c u r r i n g i n a f o l d - c o r e and the 
absence of a c i d v e i n m a t e r i a l i n the b a s i c r o c k . 



F i g . 3 . 5 . 

F i g . 3 .6 . 
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P i g . 3.5. 
Wedges of t h i n s t r i n g e r s of a c i d gne i s s w i t h i n the 
amphibo l i t i c g n e i s s , s o u t h e r n t i p of Mato. Note the 
t i g h t f o l d i n g i n the a c i d g n e i s s . 

P i g . 3 . 6 . 
Folded and f a u l t e d amphibo l i t i c g n e i s s , s o u t h e r n t i p 

of Mato. Note the banding i s developed w i t h i n the 

more l e u c o c r a t i c horizons a l s o . 
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P i * . 3.7 

f i g . 3.8. 
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P i g . 3.7. 
F o l d i n g of the a x i a l p lanes of v e r t i c a l a s o c l i n a l 
f o l d s w i t h i n the a m p h i b o l i t i c g n e i s s , Mato. Aoid 
bands w i t h i n the gneiss are ornamented(sketch from 
photograph.) 

F i g . 3.8. 
Banded amphibo l i t i c gne i s s w i t h broken segments of 
an a p l i t i c v e i n c u t t i n g through i t . Mato. 
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Fig. 5.10 



12. 

Pig. 3.9. 
Rounded,partially digested block of gneiss, w i t h i n a 
porphyritio Granite,northern margin of the gneiss 
band, Ma to. 

Pig. 3.10. 
Migiaatitic contact between granite and gneiss, Mato. 
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Fig. 3.11. 
Acid veins,ptygmatioally folded, c u t t i n g the gneiss 
band,north shore of Singitsut. (00/970849)* 

Pig. 3.12. 
Central part of the breocia zone, Perdlernerit Nua. 
(00/970830). 
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Pig. 3.13. 
Bloek of granite eollected from the central part 
of the brecaia zone (see Pig. 3.12.). The specimen 
is j u s t less than a metre i n length. A fragment of 
amphibolite ooours on the l e f t and a piece of 
leueocratic gneiss on the bottom r i g h t . The other 
blocks are mainly d i o r i t e s and d i o r i t i c gneisses. 

Pig. 3.14. 
Northern margin of the breccia zone. The granite 
containing the small angular assorted fragments(on the 
l e f t of the photograph) passes sharply into a granite 
w i t h comminuted x e n o l i t h i c fragments. (Phtot from 
colour). 
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Fig. 3.15. 
View looking south over the gabbro k n o l l s , i n the 
eastern lakes region.(10/065863)• The white weathering 
granite oan be seen i n the background i n contact w i t h 
amphibolite.(Photo from colour). 

Pig. 3.17. 
Contact between a d i o r i t i c aaphibolite and a 
Porphyritic Granite, at the eastern margin of the 
c e n t r a l lakes region (10/058870). 
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Fig. 3*16* 
Sketch map of the gabbro-*norite-aiaphibolite 
laass, showing the d i s t r i b u t i o n of the 
dominant igneous rook types w i t h i n the 
amphibolites(stippled)• The contact 
w i t h the surrounding granite i s also 
shown • 
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Pig. 3.18. 
I n j e c t i o n contact between granite and d i o r i t i c 
amp bi b o l i t e , e a s t coast of Arpatsivik.(10/130870) 
( c . f . Pig. 3.17.). 

Pig. 3.19. 
Blocks of d i o r i t i c amphibolite and f i n e grained 
gneiss w i t h i n M b a s i f i e d w g r a n i t e " southern margin 
of d i o r i t i c amphibolite mass.(10/055863). 
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Pig. 3.20. 
Contact of a d i o r i t i c amphibolite and the Sanerutian 
Granite on Karramiut(10/127802). Note the 
brecciated fragments of f i n e grained gneiss, 
accumulating against the amphibolite and the f a i n t ; 
p a r a l l e l schlerion w i t h i n that rock. 

Pig. 3.21. 
Schlerion w i t h i n the d i o r i t i c amphibolite, 
KSarrarmiut. 



Fig. 3.22 

Fig. 3.23. 
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Pig. 3.22. 
"Raft" of amphibolite i n the Sanerutian Granite, 
Karrarmiut(10/125813). 

Pig. 3.23. 
Sketch to show the d i s p o s i t i o n of the amphibolite 
i n the c l i f f face. 



F i g . 3.24 
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F i g . 3.24. 
A e r i a l view of the n o r t h e r n p a r t o f Karrarmiut, 
(10/133835), to show the large scale p e n e t r a t i o n o f 
acid veins of Sanerutian age,into d i o r i t i c amphibolite. 

F i g . 5.1. 
D i s t o r t e d and broken a m p h i b o l i t i s e d dykes(Kuanitic 
d y k e s ) , w i t h i n the Big Feldspar Piaenocryst Granite. 
Coastal s e c t i o n , south east p a r t o f the Julianehaab 
Peninsula. 
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Pig. 5.2. 
KUanitic dyke, w i t h i n a P o r p h y r i t i c Granite and 
c u t t i n g x e n o l i t h s w i t h i n the granite,, I t e r d l a k . 

F i g . 5.3. 
Blocks o f P o r p h y r i t i c Granite w i t h i n a K u a n i t i c 
dyke. Note the f i n e grained nature of the dyke 
adjacent t o the blocks and also the f l o w s t r u c t u r e 
f o l l o w i n g the contours of the blocks. 
Hvidenaes,(10/050807). 
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Pig. 5.4. 
Granite blook w i t h i n a KUanitio dyke(whole exposure 
not shown on the photograph), w i t h a quartz v e i n 
c u t t i n g through the g r a n i t e . Note the abrupt t e r m i n a t i o n 
of the v e i n against the dyke. Just n o r t h of I t e r d l a k . 

P ig. 5.5. 
Granite block w i t h i n a Kuanitic dyke w i t h a small v e i n 
of the dyke p e n e t r a t i n g the granite.(same l o o a l i t y 
as Pig. 5.4.) 



F i g . 5.7. 
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Pig. 5.6. 
KUanitic dyke w i t h i n the K e t i l i d i a n Granite, n o r t h 
of I t e r d l a k . 

Pig. 5.7. 
Eaanitic dykes w i t h i n the Sanerutian Granite, east 
coast o f Arpatsivik.(Compare t h i s l o c a l i t y w i t h 
t h a t f i g u r e d i n Pig. 5.1.) 
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F i g . 5.8. 
I n t e r s e c t i o n o f d o l e r i t e dykes w i t h the lamprophyric 
s i l l and the a m p h i b o l i t i c band,north-east o f 
Munkebugt. 

Pig. 5.9. 
Sketch o f the l o c a l i t y f i g u r e d i n Pig. 5.8. 
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P i g . 5.10. 
Junction between two Kuanitic dykes,(the contact 
i s p a r a l l e l to the s h a f t o f the hammer), the younger 
dyke i s on the r i g h t of the photograph. The a c i d 
v e i n , c u t t i n g both dykes i s f a i r l y s t r a i g h t i n 
the older but shows ptygmatic f o l d i n g i n the 
younger, n o r t h o f I t e r d l a k . 

Pig. 5.11. 
Pseudo-agmatites,exhibiting the rounded surfaces 
( c a u l i f l o w e r s t r u c t u r e s ) o f the basic rock,which 
i s l y i n g i n the Sanerutian Granite. Note the 
dyke-like form of the body. South-east p a r t 
of Earrarmiut.(photo, from c o l o u r ) . 
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Pig. 5.12. 
Pseudo—agmatites on the north-east coast of Karrarmiut 
These are more massive than those i l l u s t r a t e d i n 
Pig. 5.11. 

Pig. 5.13. 
C l a s s i f i c a t i o n used i n naming the a l k a l i dykes. 
Names i n brackets are those used by Ussing(1912) 
and have been placed alongside t h e i r compositional 
equivalents,as used by the present w r i t e r . The 
undergaturated types have not been d i f f e r e n t i a t e d , s o 
as not to complicate the system o f c l a s s i f i c a t i o n . 
(Compiled mainly a f t e r Johannsen and Hatch and Wells) 
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F i g . 5.14. 
Nepheline microsyenite dyJce. Both nepheline 
and a l k a l i f e l d s p a r phenocrysts are developed. North­
east coast of Eqalugkat Alanguatj) 

F i g . 5.15. 
F i e l d sketch of a trahcyte-microsyenite dyke 
i n t e r s e c t i o n , south coast of Sk o v f j o r d . (10/008948). 
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Fi g . 5.16. 
F i e l d sketch of the P i l e t r a e Sff (= P i l e SjzC) r e g i o n , 
(10/030885), to show the r e l a t i o n s h i p o f the 
a l k a l i n e dykes to the f a u l t zones. 

Fig . 5.17. 
C h i l l e d t r a c h y t e i n c l u s i o n s w i t h i n a t r a c h y t e dyke, 
Eqalugkat,(10/086895). 
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Pig. 5.18* 
Sketch map of the Juiianehaab Peninsula and the 
surrounding d i s t r i c t s , to show the r e l a t i o n s h i p of the 
a l k a l i n e dykes (shown as t h i n s t r a i g h t l i n e s ) t o 
the I g a l i k o and I l i a a u s s a q b a t h o l i t h s . 

# i g . 5.19. 
Visw of the h i l l slopes on the western side o f 
Taserssuaq,( from Sarqarssuaq) showing the 
s i l l a t about 180 metres. The sketch below,shows the 
f u l l development o f the s i l l i n these slopes,as w e l l 
as the r e l a t i o n s h i p of the i n t r u s i o n to the low 
angled f a u l t ( e x t r e m e r i g h t of the diagram). 
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Pig. 5.20. 
P r o f i l e s across the s i l l . 
a: Bast of Tasrssuaq. 
b: High ground west of Taserssuaq* 
o: west of Taserssuaq,from about (10/010855) 

i n the n o r t h , t o Munkebogt,in the south, 
d j B - W sect i o n across Taserssuaq. 



F i g . 5.21 



Small scale banding i n the s i l l , s o u t h of 
Nunarssuatsiaup I t e r d l a , about (10/060890)• 



Pig. 5.22. 
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Pig. 5.22. 
Spheroidal weathering of an o l i v i n e d o l e r i t e dykie, 
( t y p i c a l "brown" dyke using the temainology of 
Wegmtann). I n p a r t , the dyke i s reduced t o a sandy 
g r a v e l . 

J?ig. 5.23. 
large weathering gap of an o l i v i n e d o l e r i t e dyk$, 
( s t a r t i n g a t the bottom r i g h t o f the photograph and 
moving toward the 4ake i n the c e n t r a l p a r t of the 
i l l u s t r a t i o n ) . £he large lake i s Taserssuaq and the 
township of Julianehaab ean be seen to the r i g h t of 
i t , s i t u a t e d between the lake and the f j o r d . 
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Fi g . 5.24. 
Bayonet i n j e c t i o n o f a t h i n d o l e r i t e dyke,north 
of I t e r d l a k , c . f . F i g . 5.6# 

Pig. 5.25. 
Small scale l a y e r i n g i n an o l i v i n e d o l e r i t e dyke, 
south end of Karrarmiut. 
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Fig. 5.26. 
Sketch map o f the i s l a n d of Mato,to show the 
r e l a t i o n s h i p o f several d o l e r i t e dykes. 

F i g . 5.27. 
Sketch map of the area around Taserssuaq and 
Julianehaab,to show the age r e l a t i o n s h i p s o f some 
of trie d o l e r i t e dykes. (Note the r a p i d t e r m i n a t i o n 
of the larg e vV.N.W. -E.S.iS. dyke on the east ooast. 
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Pig. 6.1. 
Mymekite development i n microoline(specimen 43069), 
which shows two types of p e r t h i t e , the coarse v e i n 
p e r t h i t e and the f i n e r which may be s t r i n g or 
f i l m p e r t h i t e . Grossed n i c o l s x40. 

F i g . 6.2. 
Myrmekite development w i t h p l a g i o c l a s e t w i n n i n g 
i n the replacement p l a g i o c l a s e . Specimen 42972, 
crossed n i c o l s x 40. 
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Pig. 6.3. 
Vein p e r t h i t e i n xaicrooline, specimen 42888. 
Grossed n i o o l s x 40. 

Fi g . 6.4. 
Intergrowth of quartz and mi o r o c l i n e (the t w i n n i n g o f 
m i c r o c l i n e cannot be seen i n t h i s p o s i t i o n ) . Specimen 
42888,crossed n i c o l s x 80. 



F i g . t>.5. 

42888 23805 

M 

Q 
M 

\ 
'A 

( C ) (b) 

I m m 

1 mm 
M 

23805 

M 

(a) 

Pig. b.b 



37. 

f i g . 6.5. 
Plagioclase i n c l u s i o n s i n m i c r o c l i n e , w i t h an a l b i t i c 
r i m formed around most o f the inclusions.. Specimen 
42861, crossed* n i c o l s x 90• 

F i g . 6.6. 
Drawings to show the mine r a l r e l a t i o n s h i p s i n the 
g r a n i t e s . 
(a) * M i c r o c l i n e phenocrysts(porphyroblasts) against a 

pla g i o c l a s e g r a i n , w i t h an i r r e g u l a r margin 
developed. W i t h i n the m i c r o c l i n e are smaller g r a i n s 
of the same mineral but i n d i f f e r e n t o r i e n t a t i o n s . 

(b) j Contact of a m i c r o c l i n e and a p l a g i o c l a s e w i t h 
an i r r e g u l a r boundary. 

(c) s Quartz i n contact w i t h two microclines(M and M 1) 
Mic r o c l i n e i n c l u s i o n s w i t h i n the quartz are i n 
o p t i c a l c o n t i n u i t y w i t h the nearest large potash 
f e l d s p a r * 



F i g . 6.8. 
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Pig. 6.7. 
Buhedral p l a g i o c l a s e phenocrysts with conformable 
zonew of a l t e r a t i o n . P orphyritio A p l i t i c Granite, 
specimen 42062, crossed n i c o l s x 40. 

Pig. 6.8. 
Part of a p l a g i o c l a s e phenocryst(see P i g . 6.9- a) 
with two or perhaps three concentric a l t e r a t i o n zones 
Specimen 43041,Porphyritic A p l i t i c Granite, crossed 
n i c o l s x 60. 
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F i g . 6 . 9 . 

(a) j Drawing?:of a plagiociase w i t h a mantle o f 
mi c r o c l i n e and a l b i t i c feldspar(N.P.) The 
conformity o f the a l t e r a t i o n bands t o the shape 
of the g r a i n i s brought out by the drawing,c.f. 
F i g . 6 . 8 . 

(b) t Drawing of a pla g i o c l a s e g r a i n w i t h a m i c r o c l i n e 
mantle. The i r r e g u l a r shape of the p l a g i o c l a s e 
core i s t y p i c a l . 

F i g . 6.10* 
plagioclase phenocryst w i t h a t l e a s t three 
conformable zones o f a l t e r a t i o n . P o r p h y r i t i c A p l i t i c 
Granite, 43062, crossed n i c o l s x 40. 
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F i g . 6,. 11. 
Euhedral microcline with concentric zones of a l t e r a t i o n . 
Grossed^ n i c o l s x 60. 

Pig. 6.12. 
JSuhedral microcline with concentric zones of a l t e r a t i o n . 
Grossed n i c o l s x 50. 
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Pig. 6.13. 
Miorooline phenoeryst w i t h a zone of quartz 

i n c l u s i o n s conformable to the g r a i n boundaries. 
P o r p h y r i t i c A p l i t i c Granite,43062. Crossed nicol» 
x 50. 

Pig. 6.14. 
Twinned m i c r o c l i n e phenocryst w i t h "herring-bone" 
e f f e c t produced by p e r t h i t e lamellae. Specimen 
43041, crossed n i c o l s x 75. 
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Pig. 6.15. 
Drawings of p l a g i o c l a s e - m i c r o c l i n e r e l a t i o n s h i p s ; 
specimen 43051. 
(a) : Plagioclase g r a i n mantled by m i c r o c l i n e ( M ) • 
(b) t D e t a i l of the contact between the two minerals 

drawn from the same g r a i n . 

Pig. 6.16. 
Photomicrograph of the g r a i n f i g u r e d i n Pig. 6.15. 
Grossed n i c o l s x 40. 
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F i g . 6.17. 
Photomicrograph of the contact between the p l a g i o c l a s e 
core and m i c r o c l i n e mantle of a composite g r a i n . 
Specimen 43041. Bpidote granules can be seen w i t h i n 
the p l a g i o c l a s e f w h i c h i s a t e x t i n c t i o n . 
Crossed n i c o l s x 200. 

Pig. 6.18. 
t y p i c a l s p h e n e ( t i t a n i t e ) developed i n the Buhedral 
Phenocryst Granite,specimen 4306 4. 
Plane p o l a r i s e d l i g h t x 50. 
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Pig. 7.1. 
Hornblende i n the amphiboli-fcie f a o i e s of the gneiss 
band. Magnetite (?) granules i n euhedral from 
l i e w i t h i n the g r a i n * The general t e x t u r e of the 
b i o t i t e s i s p a r a l l e l to the l e n g t h o f the 
hornblende,but the f i g u r e shows some which are 
wrapped around the l a r g e r g r a i n . 
Specimen 43004, plane p o l a r i s e d l i g h t x 45. 

Pig. 7.2. 
Photomicrograph showing the general t e x t u r e of 
the banded a m p h i b o l i t i c gneiss. Specimen 43087 
x 40. 
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. 7.3. 
General t e x t u r e of an aaid v e i n w i t h i n the 
gneiss band. Specimen 23497, crossed n i o o l s about 
x 40. 

Pig. 7.4. 
Photomicrograph showing the contact of a v e i n 
against gneiss. Note the development of a l a r g e r 
amphibole i n the v e i n - Specimen 43001, plane 
p o l a r i s e d l i g h t x 50. 
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Pig. 7.5. 
O p t i c a l data on amphiboles and b i o t i t e s from the 
gneiss band. 

( 
As P l o t o f nZ* against nY f o r a l l amphiboles measured, 

:Bj P l o t of nZ* against nY f o r measurements quoted i n 
the t e x t . S o l i d dots are ampiiiobles from the 
a m p h i b o l i t i c gneiss. 

C: P l o t of nZ* amphibole against nZ f b i o t i t e . 
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Pig. 7.6. 
O p t i c a l data on amphiboles from the gneiss band. 
As P l o t o f nZ' against e x t i n c t i o n . 
Bs P l o t of e x t i n c t i o n against o p t i c a x i a l angle. 

For a l l ampniboles measured from the gneiss. 
Cs P l o t of nZ' agaisnt e x t i n c t i o n . 
Ds P l o t o f e x t i n c t i o n against o p t i c a x i a l angle. 

So l i d dots are amphiboles from aiQphibolitic 
gneiss and open c i r c l e s are specimens from 
more l e u c o c r a t i c gneiss which are quoted i n 
the t e x t . 
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Pig . 7.7. 
P l o t o f nZ 1 f o r amphiboles from the gneiss band, 
r e l a t i v e t o t h e i r p o s i t i o n i n the band. 
(a) : Specimen 45021,43022 and 43023(north,centre 

and south r e s p e c t i v e l y ) . 
(b) s Specimen 43027, 43028 and 43029. 
(c) s Specimen 43004, 43002 and 42001. 
Pig. (d - f ) are p l o t s of nZ* from the n o r t h e r n 
margin along the l e n g t h of the band(d) from the 
cen t r e ( e ) and from the southern m a r g i n ( f ) . 
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F i g . 7»8. 
(a) ; p l o t of trie t o t a l a l k a l i s against the p o s i t i o n o f 

tne gneiss specimen across the s t r i k e ( f r o m the 
n o r t h and south margins and centre*) 

(b) : p l o t of io Na^O against °/o K̂ O, (Note the s e p a r a t i o n 
of the a m p h i b o l i t i e gneiss hornblendes from the 
remainder of the specimens. The i s o l a t e d p o i n t 
mid-way between the two dotted l i n e s , i s a sample 
from an acid vein w i t h i n the gneiss band* 
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Pig. 7.9. 
P l o t of E^O - Na_0 - CaO f o r gneiss band specimens. 



F i g . 3.1. 
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Pig. 8.1. 
photomicrograph to show the c l e a r i n g o f the 
opaque i n c l u s i o n s about the r e a c t i o n , o l i v i n e 
gabbro. Specimen 23373* plane p o l a r i s e d l i g h t x 50. 

Pig. 8.2. 
A p a t i t e i n c l u s i o n s w i t h i n the p l a g i o c l a s e , o l i v i n e 
gabbro, specimen 23373. Plane p o l a r i s e d l i g h t x 200 



Fig. 8.3. 
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Fig. 8.3* 
Mantle of clinopyroxene grains about a hypersthene. 
Norite, specimen 23834, crossed nicols x 50. 

Pig. 8.4. 
Small patch of hypersthene l e f t i n the amphibole 
pseudomorph a f t e r hypersthene. Note the veins 
of u r a l i t i o amphibole penetrate i n t o the adjacent 
plagioclase(in e x t i n c t i o n ) . Norite, specimen 42960. 
Grosseft nicols x 100. 
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Fig. 8.5. 
A: Proposed order of c r y s t a l l i s a t i o n f o r the gabbro-

n o r i t e mass on the Julianehaab Peninsula. 
B: Proposed c r y s t a l l i s a t i o n sequences f o r other masses, 

(aainly a f t e r Wager and Deer, 1939: H a l l 1932i 
and Hess 1941). 
Abb. B = clinopyroxene exsolving from orthopyroxene 

P = pigeonitic clinopyroxene exsoiving 
from orthopyroxene. 

Fig. 8.6. 
Photomicrograph to show the unusual e x t i n c t i o n of 
t r e m o i i t i c amphiboles,developed w i t h i n the 
amphibolites around the gabbro-norite mass. 
Specimen 23833, crossed nivols x 80. 



Fig. 9.1. 

Fig. 9.2. 
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Fig. 9.1. 
Corroded plagioolase phenocryst i n dyke-like 
amphibolitic horizon, of Kuanitic(?) age. 
Specimen 23337,crossed nicols x 40. 

Fig. 9.2. 
Sheaves of i n t e r l o c k i n g biotite,developed i n 
the amphibolitic bands. Specimen 23337, plane 
polarised l i g h t x 80. 
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Fig. 9.3. 
Drawings of piagiociase i n specimen 43038. 
(a) : Piagiociase w i t h "skeleton" zoning and figured 

below. Note the f r a c t u r e across the grain, 
i n f i l l e d w i t h piagiociase of a d i f f e r e n t 
o r i e n t a t i o n and the sealing o f f of the f r a c t u r e 
by l a t e r a l b i t e deposited around the margin of 
the grain* 

(b) : Corroded piagiociase, The twinning ceases before 
the margin,which i s l a t e r , a l b i t i c piagiociase. 
Note also the microcline i n f i l l i n g the 
p i t s i n the grain. 

Fig. 9.4. 
Part of the piagiociase figured . i n Fig. 9.3(a). 
The piagiociase i n f i l l i n g the f r a c t u r e i s i n d i s t i n c t 
but the associated quartz can be c l e a r l y seen. 
Grossed nicols x 40. 
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Fig. 9.5. 
Drawings of piagiociase grains i n specimen 43038 
(Kuanitic dyke). 
(c) : Small grain showing corroded margins. 
(d) : Skeleton zoning i n a piagiociase grain w i t h 

corroded margins. 

Fig. 9.6. 
Photomicrograph of the piagiociase shown i n 
Fig. 9.5. {d), at a s l i g h t l y d i f f e r e n t o r i e n t a t i o n 
Grossed nicols x 35. 
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Fig. 9.7. 
Pseudoiaorph of microcline a f t e r plagioolase. I n the 
upper l e f t of the photograph, miorocline can be 
seen between the a l b i t e twins of the plagioolase. Note 
the d i s i n t e g r a t i o n of the a l b i t e lamellae i n the 
upper r i g h t of the photograph. Specimen 42851, 
crossed nicols x 35. 

Fig. 9.8. 
Rapakivi feldspar w i t h a p e r t h i t i c microcline core 
and an a l b i t e mantle. The whole grain has euhedral 
outlines. The p e r t h i t e lamellae are i n the same 
o p t i c a l o r i e n t a t i o n as the a l b i t e mantle. Small 
quartz blebs can be seen i n the albite(upper centre of 
the photograph) Specimen 23376, crossed nicols x 30. 
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Fig. 9.9. 
C l a s s i f i o a t i o n used i n naming the a l k a l i dykes(repeat 
of Fig. 5.13. - see t h i s diagram f o r f u r t h e r 
description) 

Fig. 9.10. 
Photomicrograph to show the general t r a c h y t i c 
texture developed w i t h i n some alkaline dykes and also 
the rim of sodic pyroxene around the a u g i t i c pyroxene 
a feature t y p i c a l of these dykes. Specimen 23496, 
ordinary l i g h t x 200. 
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Pig* 9.11. 
Piagiociase phenocryst i n trachyte dyke. 
Specimen 43039, crossed nicols x 125. 

Fig. 9.12. 
Zoned nepheline phenocrysts i n nepheline 
microsyenite, specimen 43045, plane polarised 
l i g h t , x 50. 



F i g . 9.13. 
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F i g . 9.15. 
Photomicrograph to show the development of opaque 
needles a t r i g h t angles to the phenocryst on a 
p o r p h y r i t i c traohyandesite dyke,specimen 23409. 
Plane p o l a r i s e d l i g h t x 70. 

F i g . 9.14. 
General texture of a camptonite s i l l ( s p e c i m e n 
23804). The photograph shows an unusually large 
pyroxene core mantled by a b a r k e v i k i t i c araphibole. 
Piaen p o l a r i s e d l i g h t , x 120. 
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9.15. 
T y p i c a l o p h i t i c texture developed w i t n i n the 
o l i v i n e d o l e r i t e dykes. Specimen 23353, plane 
p o l a r i s e d l i g h t x 40. 

j*ig. 9.16. 
Photomicrograph to show the i n c l u s i o n s of o l i v i n e 
(showing abundant exsolved magnetite) w i t h i n the 
l a t e r pyroxene. Plane p o l a r i s e d l i g h t x 40. 
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F i g . 9.17. 
A l t e r a t i o n products of o l i v i n e i n a d o l e r i t e dyke, 
specimen 23310. Plane p o l a r i s e d l i g h t x 50. 

F i g . 9.18. 
large p l a t e of pyroxene showing a sharp j u n c t i o n 
between two zones. Specimen 23893> d o l e r i t e dyke, 
crossed n i o o l s x 40. 



Grain of il m e n i t e showing a type of skeleton 
growth. O l i v i n e d o l e r i t e , plane p o l a r i s e d 
l i g h t x 35. 



Fig. 9.19. 
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Pig. 10.1. 
Polymorphic forms of potash,showing o p t i c a l 
c l a s s i f i c a t i o n . ( a f t e r Spencer 1937 and 
Chaisson 1950.) 

F i g . 10.2. 
Stereograms i l l u s t r a t i n g the o p t i c a l 
o r i e n t a t i o n s of the orthoclase family(A) and 
microcline(B)» Also shown i s the o r i e n t a t i o n 
of high s a n i d i n e . I n monoclinic c r y s t a l s , o< a x i s 
emerges on the (010) cleavage trace and i n 
t r i c l i n i c m i c r o c l i n e (maximum m i c r o c l i n e ) t h i s 
a x i s i s 19° away from the cleavage t r a c e . Thus a 
s e r i e s of stereograms between saniffine and max. 
microcli n e wuuld show the progressive s h i f t of 
t n i s a x i s ( a f t e r Chaisson 1950). 
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Pig, 10*3. 
Diagram to show the intermediate stages between 
sanidine(disordered) and microcline(odered), 
( a f t e r GrOldsmitn and Laves 1954a). 

Pig. 10.5. 
Diagram to show the i n t e r s e c t i o n of the f e l d s p a r 
s o l i d u s with the s o l v u s ( a f t e r Yoder e t . a l 1957). 
This shows that a t 5,000 bars i t i s p o s s i b l e to 
have two a l k a l i f e l d s p a r s c r y s t a l i i s a i n g 
s i m i l t a n e o u s l y . 
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P i g . 10.4. 
Compendium of phase diagrams, ( a f t e r Laves 1952) 



i ? 0 0 

IOOO 

6 0 0 

4 0 0 

200 

MAKINEN ( 1917) 

M O N O C L I N I C 

T R I C L I N I C 

1200 

1000 

eoo 

600 

•400 

200 

Or 20 40 60 80 Ab 

OFTEOAHL ( 1 9 4 8 ) 

SANIOINES 
METASANIOINE ? 

O R T H O C L A S E ~ ~ - ~C R Y P T O P E R THTTE 

O R T H O C L A S E 

-/,c 
M I C R O C L I N E 7 

H I G H 

T - A B 

\T AP 

Or 20 40 60 8 0 Ab 

200 

1000 

8 00 

600 

WINCHELL ( 1925 , 1951 ) 

" MONOCLINIC 
A N O R T H O C L A S E " 

SANIDINE B A R B I E R I T E 
V t 

i 
i 

ADUL ARiA / " P E R T H I T E " j A L B I T E 

| TEMPERATURE UNCERTAIN 

MICRO-/"MICROCLINE ANORTHO- \ANAL 
CLINE / PERTHITE • C L A S E \BITE 

l 1 
| TEMPERATURE UNCERTAIN 

Or 20 40 60 eo Ab 

1 2 0 0 

1 0 0 0 

BOO 

600 

400 

200 

BOWEN AND T U T T L E ( 1950 

ONE FELDSPAR 

HIGH • LOW 
A L B I TE 

TWO FELDSPARS » 1 u * 
X'. Hi 

TWO FELDSPARS 

Or 20 40 60 eo Ab 

file:///ANAL
file:///BITE


AOOl 
I i i i i 1 1 1 1 1 

Poiosh 10 20 30 40 50 60 70 80 90 Sodo 
Feldspar *1 p«r cent F«ld»por 

P i g . 1©. 6. 

Or Ab 35 65 

E X T I N C T I O N 
i A N G L E 

> T E M P E R A T U R E 

30 50 70 90 110 130 190 i 70 

P i g . 10.7 



67. 

Pig. 10.6. 
Spacing of the (201) planes i n a s e r i e s of a l k a l i 
f e l d s p a r s from Or^^o to Or Q ( a f t e r Bowen and !Puttle 
1950). These fexdspars are a l l high temperature types. 

Pig 10.7. 
Diagram to show the l o c a t i o n of the symmetry change 
between mococlinic sanidine,with s t r a i g h t 
e x t i n c t i o n and t r i o l i n i c a l b i t e (oblique e x t i n c t i o n ) . 
The f i g u r e shows that tne change i s l a r g e l y a 
function of temperature, ( a f t e r Laves 1952). 
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P ig . 10.8. 
phase diagram by Laves(1952,) f o r the Or - Ab 
system at normal pressure. Bote the p o s i t i o n 
of analbi te and the d e f l e c t i o n of the Ba rb i e r i t e 
- Analbi te l i n e so toat a i l a lb i t e s are suggested 
to be t r i c l i n i c . 

P ig . 10.9. 
Curves representing determinations of the a l k a l i 
fe ldspar soivus. 
As A f t e r Bowen and l i t t l e ( 1 9 5 0 ) 
Bs A f t e r Bowen and 3?uttie (unpublished dasa) 
C: A f t e r Smith and MaoKenzie(1958),the dotted 

l i n e being i n f e r r e d . 
The f i g u r e i s a f t e r Smith and MaoKenzie(1958). 
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F i g . 10.10, 
The phase diagram of Laves(1952) reprodueed by 
Rao(1959). Note the p o s i t i o n of a n a l b i t e ( c . f . 
F i g . 10.8.) 

F i g . 10.11. 
The phase diagram f o r the a l k a l i fe ldspars 
proposed by Rao(1959). Note the p o s i t i o n of 
ana ib i t e . The curve ADEB i s the order-disorder 

boundary, CDJSF tae solvus f o r mierooline and a i b i t e . 
DMKS trie solvus f o r disordered fe ldspars . 
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P ig . 10.12. 
Block diagram to demonstrate the r e l a t ionsh ip of 
Per ic l ine and A i b i t e twin lamellae. 

F i g . 10.13* 
Blook diagram to show the o p t i c a l o r ien ta t ions 
of mic roc l ine . 
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F i g . 10.14. 
Optic a x i a l angle 2V , p l o t t e d against the 
chemical composition of the microclines used i n 
the present study. The composition o f 23409 was 
obtained using X - ray methods,(The diagram i s 
a f t e r jSmeleus and Smith, 1960, modif ied a f t e r 
Tu t t i e 1950). 

F i g . 10.16. 
Results of chemical analysis of ten microcl ines 
( recalculated to % Or . ) against $ Or. determined 
using X - ray techniques. 
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P i g . 10.15. 
Determinative curves f o r the determination of 
io Or. using tne d i f f e rence between 20(201) of 
the fe ldspar and the 23(101) of KBrO^. High 
Sanidtine - h igh A l b i t e and Microcl ine are a f t e r 
Orvil le(1957 and 1960) ,Low A l b i t e , a f t e r Smith(1956). 
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Pig . 10.17. 
Determinative curve f o r the determination of the 
fo Or. by the X - r a y method, compiled by using 
the analyses of the ten Greenland microc l ines . This 
l i n e agrees very c lose ly w i t h that suggested by 
Orv i l l e (1960) . 
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B i g . 10.18. 
Typical X - r ay d i f f r a c t i o n chart f o r microcl ine 
(42896) i n the na tu ra l s ta te . (Gu. r a d i a t i o n ) . 
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Pig . 10.19a. 
Homogenisation resu l t s f o r specimens 42888P and 
42896 f » o a 0 to 20 hrs . at 1050°C 

P ig . 10.19b. 
Homogenisation rates f o r specimens 42888P and 
42896, from 0 to 400 hrs . a t 1050° 0 . 

The homogenisation i s measured by the change i n 
2S D value * 2^(201) fe ldspar - 23(101) KBrO,. 
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P i g . 1 0 . 2 0 . 

Homogenisa t ion r a t e s o b t a i n e d by E r n s t (1960) f o r 

( a ) s c r p t o p e r t h i t e + p l a g i o o l a s e p h e n o c r y s t s . 

(b ) : c r y p t o p e r t h i t e 

( c ) i a l k a l i f e l d s p a r + p i a g i o c x a s e a coarse p e r t h i t e . 

Note the r a p i d homogen i sa t i on o b t a i n e d w i t h i n a f ew 

h e a t i n g a t 1 0 5 0 ° C . 

P i g . 1 0 . 2 1 . 
R e l a t i o n between r a t e o f c o o l i n g and t r i c l i n i c i t y 

a f t e r G o l d s m i t h and L a v e s ( 1 9 5 4 a ) . 
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P i g . 10.22. 
L i n e a r p l o t o f 2S(131) - 2G(131) a g a i n s t 
t r i c l i n i o i t y . Th i s shows t he broad d i f f e r e n c e 
between the S a n e r u t i a n G r a n i t e s ( d o t s ) and the 
K e t i l i d i a n G r a n i t e s and g n e i s s . 

P i g . 10.23. 
Changes i n t r i c l i n i o i t y and 23(130) - 23(130) 
a g a i n s t t i m e f o r specimens 42888P and 42896. 

The upper grapus a re f o r t r i c i i n i c i t y . ( c o m p i l e d 

f r o m Table 1 0 . 1 6 . ) 
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P i g . 1 0 . 2 4 . 

Graphs t o snow % Or . p l o t t e d a g a i n s t t r i o l i n i c i t y 
b e f o r e and a f t e r h o m o g e n i s a t i o n . ( a ) : b e f o r e 

h o m o g e n i s a t i o n . 
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Fig. 10 .25* 

(a) j P l o t o f the c o m p o s i t i o n o f t e n m i c r o c i i n e s 

a g a i n s t the d i f f e r e n c e i n t r i c l i n i c i t y b e f o r e 

and a f t e r h o m o g e n i s a t i o n . Th i s shows t h a t as t h e 

fo o f Ab.. i n c r ea se s so does the d i f f e r e n c e i n 

t r i c l i n i c i t y between tr ie n a t u r a l and homogenised 

spec imen . 

(b ) : P l o t o f the s h i f t o f t r i c l i n i c i t y on 

h o m o g e n i s a t i o n a g a i n s t the s h i d t i n D 29 on 

h o m o g e n i s a t i o n . The d i a g r a m shows t h a t t he -' 

i n c r e a s e i n s h i f t o f D 2 9 ( w h i c h i n d i c a t e s 

t he i n c o m i n g o f t he a l b i t e m o l e c u l e ) , i s 

matched by an i n c r e a s e i n t he s l i f t i n 

t r i c l i n i c i t y . Thos , the g r e a t e r the i n c r e a s e 

i n a l b i t e t a k e n i n t o t he f e l d s p a r the g r e a t e r 

t he decrease i n t r i c l i n i c i t y . 
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F i g . 1 0 . 2 6 . 

( a ) : E s t i m a t e d t empera tu re o f c r y s t a l l i s a t i o n 

t r i c l i n i c i t y i n the n a t u r a l specimens . Note 

the c l u s t e r i n g t o g e t h e r o f t h e S a n e r u t i a n 

g r a n i t e m i c r o c l i n e s . 

( b ) j E s t i m a t e d t empera tu re o f c r y s t a l l i s a t i o n 

a g a i n s t t r i c l i n i c i t y o f homogenised specimens . 

Note t h a t the e s t i m a t e d c r y s t a l l i s a t i o n t e m p . -

e r a t u r e i nc r ea se s as t he t r i c l i n i c i t y decreases . 

P. r e p r e s e n t s t he p h e n o c r y s t f r o m 4288s 
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P i g . 1 0 . 2 7 . 
X - r a y d i f f r a c t i o n c r i a r t o b t a i n e d on specimen 23409, 

(a p h e n o e r y s t f r o m an a l k a l i n e d y k e ) . The upper 

d iagram i s the t r a c e o b t a i n e d on the n a t u r a l 

specimen and the l o w e r , t h e t r a c e a f t e r homogen i sa t i on . 
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J?ig. 1 0 . 2 8 . 
X - r a y d i f f r a c t i o n c h a r t o b t a i n e d on specimen 

23848(a p h e n o c r y s t f r o m a h y b r i d d i o r i t i c g n e i s s ) . The 

l o w e r t r a c e i s a f t e r homogen i sa t ion 
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P i g . 1 0 . 2 9 . 
Diagram t o show two s o l v i i f o r the a l k a l i f e l d s p a r s 
( a f t e r Laves , 19i>2) . The t a l l e r g r aph i s f o r the 
m o n o c l i n i c f e l d s p a r s and the s m a l l e r f o r the 
t r i c l i n i c . 

P i g . 10 .31 . 
B a r t h ' s d i ag ram f o r the e s t i m a t i o n o f the 

t empera tu re o f c r y s t a l l i s a t i o n , where k *• Jt Ab . 

i n t he a l k a l i f e l d s p a r / $ A b . i n the p l a g i o c l a s e 

f e x d s p a r . 
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Fig. 10.30. 
Suggested phase diagram f o r the system Or - Ab. 
at normal pressure. Curve A. represents the 
solvus f o r the f u l l y ordered microcline series. 
B. i s the solvus f o r the sanidine - analbite 
s e r i e s ( p a r t l y a f t e r Smith and MpcKenzie, 1956) 
and the l i n e D - S i s the order-disorder 
boundary,modified a f t e r Laves(1952). The 
soivus Jj1 - K *> Gr i s that suggested by Bowen and 
!Puttle(1950). 



J i g . 10.32. 

TEMPERATURE 
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P i g . 10.33. 
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Fig. 10.32. 
Diagram of the co-existing pla r;ioolase - a l k a l i 
feldspar phases i n the representative granites, 
a l k a l i n e dyke and d i o r i t i o gneiss. 

Fig. 10.33. 
Diagram to show the estimated temperatures f o r the 
granite types,the a l k a l i n e dyke aud the d i o r i t i c 
gneiss,using the £arth(1956) method. These 
temperatures represent the l a s t temperature of 
0 rys t a l l i s a t ion. 
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Pig. 11.1. 
Modal anlysis results on over 40 g r a n i t i c rocks. The 
dotted l i n e represents the spread obtained when 
ten t h i n sections from the same rock were point 
counted. The values are plo t t e d on a quartz-
plagiociase-iaicrocline diagram a f t e r these minerals 
have been t o t a l l e d to 100%. 

Fig. 11.2. 
Modal analysis reu s i t s on ten t h i n sections 
from rock 42888. The open c i r c l e represents the 
average of the values obtained and the dotted 
lines,the granodiorite-quartz monzonite-granite 
f i e l d s . 
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Fig. 11.3. 

Modal analysis results on ten t h i n sections from 
the f i n e grained Sanerutian Granite(specimen 
23882), the c i r o l e represents the average of the 
values. 

Fig. 11.4. 
Modal analysis resu l t s on 13 t h i n sections of ttie 
Gr 1. granite,recalculated from the data i n Fairbairn 
et.al.(1950). 
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tfig. 11.5. 
Modal analysis of one t h i n section(42888) carried 
out "by several student operators. 

Pig. 11.6. 
Results obtained by a combined modal analysis 
technique on t h i n section and rock slab(42888) 
Open c i r c l e represents the average of the values 
obtained. 
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Pig. 11.7. 
Modal analysis res u l t s on Sanerutian Granites( = 
open o i r o l e ) , porphyritic A p l i t i o Granites(» A), 
po r p h / r i t i c K e t i l i d i a n Granites { =P.) and the 
microgranodiorite(= M.) These values are p l o t t e d 
on a m a f i c - t o t a l feldspar-quartz diagram. 

Pig. 11.8. 
p l o t o<ff modal analysis results of Sanerutian 
Granites(closed c i r c l e s ) and p o r p h y r i t i c Granites 
of K e t i l i d i a n age(open c i r c l e s ) p l o t t e d on a 
quartz - Ab - Or. diagram. The values f o r 
the K e t i l i d i a n Granites were obtained by combined 
rock and t a i n section analysis.(For explanation 
of other symbols see t e x t . ) . 
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Pig. 13.1* 
Infrared absorption spectra f o r Grl Granite, 
microciine, oligoclase and quartz. 
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