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V I I I -  On Haughtonite ; a new Mica. 

By P~OFESSOa tIEDDLE. 

D R. HAUGItTON,  by his numerous analyses of the black mica of 
the Ir ish granites, may be said to have established the specific 

individuality of the lepidomelane of Hausmann. 
That mineral his analyses showed to differ from Biotite in its great 

excess of ferric oxide and its comparative deficiency of ferrous oxide 
and magnesia. 

The oxygen-ratios o~ Irish lepidomelanes as compared with Scotch 
Biotites are as follows : - -  

LEPIDO~ELANE. BIOTITE. 

Silica . . . . . . . . .  20 ..  21 
Peroxides . . . . . .  15"5 .. 8 
l~rotoxides and wa t e r . .  7 ..  15 

there being thus an inversion of the relative proportions of the bases. 
Lepidomelane is somewhat heavier and somewhat harder than 

Biotite ; - - i n  other properties the minerals are similar. 
I had occasion some years ago to observe that the black-scale mica 

of the Scotch granites and granitic dykes and rock-belts, contained 
nmch the largest proportion of its iron in the ferrous condition,--thus 
differing from lepidomelane ; and that they contained very little mag- 
nesia, and thus differed from Biotite. 

I also found that while in Scotland Biotite was confined to limestone 
and serpentinous rocks, this black-scale mica was never found therein, 
but was confined to the rock matrices I have above named. 

A sufficiency of analyses have shown this Scotch mica to be altogether 
distinct; and I propose to name it after Dr. Haughton,  whose work 
among the micas and granites in every way entities him to honourable 
recognition. 

Physically this new mica is somewhat heavier and somewhat harder 
than lepidomehme, and its characters as a whole give it a position 
which places lepidomelaae as an intermediate between it and Biotite. 

I n  submitting the analyses I have made of this mineral, I arrange 
them in geologic sequence, commencing with the deeper-seated rocks, 
and risiu~ in succ~'ssion to the more recent. 
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Occurrences in hornblendic (Zaurentian) gneiss. 

The mineral may occur in the general mass, or in the felspathic 
bands of this rock, but I have not yet got it in quantity sufficient for 
analysis. I have though obtained it in the former, in specimens 
sufficiently characteristic for recognition. 

I n  the granitic veins which cut the rock it occurs in much the finest 
specimens that I have seen. 

I n  the southern part  of Harris a number of huge dykes cut the 
gneissic beds, generally at r ight  angles. 

A great dyke of thisdescription is to be seen on the north-east side 
of the hill of Roneval ; it is glaciated so as to be polished as well as 
rounded. I t  is so dense and solid that our heaviest hammers could not 
find a weak joint to attack; but my friend Mr. Dudgeon and I 
measured many edges of worn-down crystals of this black mica, which 
were over a foot in length. We had to content ourselves, however, 
with. merely a quant i ty  of chips sufficient for analysis ; -- this  was, from 
the same cause, also the case with the magnetite which accompanied it. 
Only blasting tools could here effect more. 

The mineral is here jet-black, transmitting light of a dark brown 
tint when in very thin plates. I t  is slightly biaxial, very tough, and 
so is powdered with great difficulty ; the powder is black with a slight 
shade of green. I ts  specific gravity is 3'03. 

I ts  analysis yielded--  
Silica . . . . . . . . . . . .  37"164 
Alumina . . . . . . . . . . . .  15"006 
Ferric Oxide . . . . . . . . . .  7"689 
Ferrous Oxide . . . . . . . .  17"353 
~fanganous Oxide . . . . . .  1"044 
Lime . . . . . . . . . . . .  1"128 
Magnesia . . . . . . . . . .  8-88 
Potash . . . . . . . . . . . . .  8" 18 
Soda . . . . . . . . . . . .  1"605 
Water  . . . . . . . . . . . .  2"121 

I00"160 
About two thirds of the water is lost at 212 ~ , the rest is retained 

with extreme tenacity. 
2. There is an enormous dyke which cuts through the east foot of 

the hill of Capval, in the south west of the same island. This dyke 
contains many substances, but  this one only in small quantity, and in  
a mode of arrangement different from that of the Roneval mineral. 
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At  Roneval  the  crystals were isolated and  lay in  aknost  every  direc- 
t i on ;  at Capval  they  were  in d ive rgen t  groups  of elongated crystals. 
The  colour was j e t  black, they were s l igh t ly  biaxial .  The i r  specific 
g rav i ty  was 3"071. 

They  y i e l d e d - -  

Silica . . . . . . . . . . . .  36"806 
A l u m i n a  . . . . . . . . . . . .  15"22 
Fer r ic  Oxide . . . . . . . . . . .  7'611 
Fe r rous  Oxide . . . . . . . .  17"353 
Manganous  Oxide . . . . . .  "96 
L i m e  . . . . . . . . . . . .  1 "54 
Magnes ia  . . . . . . . . . .  8"784 
Po tash  . . . . . . . . . . . .  8" 31 
Soda . . . . . . . . . . . .  1"342 
W a t e r  . . . . . . . . . . . .  2"47 

100'396 

3. F u r t h e r  nor th  on the west  coast of the  same island, at a po in t  
in te rmedia te  be tween  Nishibos t  and Borve,  there  is a mass of fine- 
g ra ined  grani te  of such dimensions tha t  I could not ascertain whe the r  
or not  i t  was to be  regarded  as a vein.  Th is  g ran i te  is i tself  r iddled 
wi th  exfi l t rat ion veins, and in these the mine ra l  is found in crystal l ine 
plates  of a most  br i l l iant  lustre  and a colour  of pi tchy blackness.  
Occasionally here,  however ,  the  edges of the  plates  are coated with  a 
b r igh t - red  rust.  They are  b iaxia l  to the  ex ten t  of 2 ~ or 3% and thei r  
specific g rav i ty  is 3"05. 

They  y i e l d e d - -  

Silica . . . . . . . . . . . .  35"154 
Alumina  . . . . . . . . . .  16"704 
Fer r ic  Oxide . . . . . . . . . .  5"961 
Fer rous  Oxide . . . . . . . .  19"063 
Manganous  Oxide . . . . . .  1"016 
L ime  . . . . . . . . . . . .  '818 
Magnes ia  . . . . . . . . . .  7'461 
Potash  . . . . . . . . . . . .  9"243 
Soda . . . . . . . . . . . .  1"259 
W a t e r  . . . . . . . . . . . .  3' 133 

99'812 

4. Still  fu r the r  nor th  on the  west  coast of the  same island, but  now 
in the  port ion of it  called Lewis,  the same minera l  occurs. The  local i ty 
f rom which we took the specimens was the nor th  shoreof  a small f resh-  
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water lake called Loeh-na-Muilne, which is situated near the north 
shore of Loch Roag. 

The specimens were again in granite veins, but  here oligoclase was 
along with orthoelase an associate. The eolour was dark-brown to 
black. 

Analysis gave - -  

Silica . . . . . . . . . . . . .  36.461 
Alumina . . . . . . . . . .  17"253 
Ferric Oxide . . . . . . . .  4" 18 
Ferrous Oxide . . . . . . . . .  15"325 
Manganous Oxide . . . . . .  "538 
Lime "689 
Magnesia . . . . . . . . . .  12"23 
Potash . . . . . . . . . . . .  9-204 
Soda . . . . . . . . . . . .  -657 
Water  . . . . . . . . . . . .  3-385 

99"922 
Of the water "325 was lost at 212 ~ 

5. Crossing to the mainland of Scotland, we find the same mineral 
in the same rock, and in the same association. 

I t  may be said to be everywhere seen in the granitic veins, though 
it does not always occur in quanti ty sufficient for analysis, or even for 
the obtaining characteristic specimens. 

The western slope of the great hill  of Fionaven in Sutherland 
carries, at a height of 750 feet, a number of large veins. These -are 
for the most part  made up of orthoclase and oligoelase. Haughtonite 
is here very rare, but  it is in the most lustrous and jetty-black plates 
that I have seen. The plates seemed here to be hexagonal. 

Their specific gravity is 3"032. 

They yielded-- 
Silica . . . . . . . . . . . .  36"75 
Alumina . . . . . . . . . .  17'858 
Ferric Oxide . . . . . . . . . .  2"781 
Ferrous Oxide . . . . . . . .  15" 175 
Manganous Oxide . . . . . .  "416 
Lime . . . . . . . . . . . .  -933 
Magnesia . . . . . . . . . .  11"166 
Potash . . . . . . . . . . . .  9"437 
Soda . . . . . . . . . . . .  1-247 
Water  . . . . . . . . . . . .  4.232 

99"995 
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Of the  above wate r  "967 was lost at 212 ~ . 

6. F r o m  a fa l len  mass of a grani t ic  na tu re  which lay  near  the  south 
shore of Loch  Stack, in the  same county, I go t  l a rge r  plates  of the  
mineral .  The  mass was a n g u l a r  and fresh, and p robab ly  had  formed 
par t  of a vein  in the  overshadowing  precipice of Ben Stack. 

The  m i n e r a l  he re  was of a b rown-black  c o l e u r - - n o t  so lustrous as 
elsewhere.  I t s  powder  was  somewhat  greenish,  its specific g rav i ty  ~'as 
3"05. 

I t s  analysis  gave  

Sil ica . . . . . . . . . . . .  35"692 
Alumina  . . . . . . . . . .  20"086 
Fe r r i c  Oxide . . . . . . . . . .  2"233 
Fer rous  Oxide . . . . . . . .  14"011 
M a n g a n o u s  Oxide . . . . . . . .  1- 
L ime  . . . . . . . . . . . .  1"895 
Magnes i a  . . . . . . . . . .  14'769 
Po tash  . . . . . . . . . . . .  7-381 
Soda . . . . . . . . . . . .  "529 
W a t e r  . . . . . . . . . . . .  2"465 

100"061 

7. A tor tuous and nodular  ve in  of red  g raph ic -gran i te  is imbedded in 
the  gneiss  on the  nor th  side of the  l i t t le  ha rbbur  of Rispond,  on the  
west  shore of Loch Err ibol .  Magnet i te ,  oligoclase, and t t a u g h t o n i t e  
occur in this. 

The  t t a u g h t o n i t e  is he re  present  in small  je t -b lack  plates of a h i g h  
lustre  ; and in la rge  b rownish  ones of less lustre.  

The  black was analysed ; its specific is 2'99. 

I t  gave  
Silica . . . . . . . . . . . .  36"538 
A lumina  . . . . . . . .  22'282 
Fer r ic  Oxide . . . . . . . . . .  2 '433 
Fe r rous  Oxide . . . . . . . .  16"009 
Manganous  Oxide . . . . . .  "784 
Lime . . . . . . . . . . . .  1'249 
Magnes ia  . . . . . . . . . . .  10" 
Po tash  . . . . . . . . . . . .  8'264 
Soda . . . . . . . . . . . .  "794 
W a t e r  . . . . . . . . . . . .  1'506 

99~56 
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From the Felspathie Belts of Mieaeeous Gneiss. 

8. I n  the rocky face of the rounded hill  called Clach-an-Eoin between 
the mouths of the Navi r  and the Borgie in Sutherlaad, the micaceous 
gneiss contains this mineral  in somewhat large plates, though not in 
large amount. The worn edges of the crystals present themselves, and 
though the mineral  is on its cleavage planes brown, these edges have 
a blue tint, and bear  a singular  resemblance to tarnished metallic lead. 
The associates here are garnet, ruti le in crystals, i lmenite and chlorite 
- - a l l  are imbedded in quartz. 

The plates of mica are clove-brown in colour, and reddish-brown by 
transmitted l ight.  They are s l ightly biaxial .  

Their  specific gravi ty is 2"96. 
They y i e lded - -  

Silica . . . . . . . . . . . .  85"846 
Alumina . . . . . . . . . .  ~1"539 
Ferr ic  Oxide . . . . . . . . . .  4'467 
Ferrous  Oxide . . . . . . . .  18"306 
Manganous Oxide . . . . . . . .  "307 
Lime . . . .  . . . . . . . .  1"249 
Magnesia . . . . . . . . . .  8"076 
Potash . . . . . . . . . . . .  7"759 
Soda . . . . . . . . . . . .  "794 
W a t e r  . . . . . . . . . . . .  1"956 

100"299 
From intrusive veins in Mieaceous Gneiss. 

9. A vein of pale lavendar  almost white microcline cuts the gneissic 
or greywacke schists with a semicircular sweep, immediately to the  
north of the l ighthouse at Kinna i rd ' s  Head  in Aberdeenshire.  

This contains the mineral  in very dark  crystals, which, when split  
thin, have a fine rich dark-green colour. A small quant i ty  of radia ted  
01eavelandite is also imbedded in the microcline. 

The Haughtoni te  here is brit t le,  and pounds with unusual  faci l i ty.  
I t  is hardly  perceptibly biaxial .  I t s  specific gravi ty is 3"126. 

I t s  analysis g a v e - -  
Silica . . . . . . . . . . . .  35 "666 
Alumina . . . . . . . . . . . .  ! 7"947 
Ferr ic  Oxide . . . . . . . . . .  7' 191 
Ferrous  Oxide . . . . . . . .  18"063 
Manganous Oxide . . . . . . . .  2"~ 
Lime 1'4 . . . . . . .  ~ . . . .  

M a g n e s i a  . .  . . . . . . . .  1"5 
Potash . . . . . . . . . . . .  9"273 
S o d a  . . . . . . . . . . . .  3"8 t 
W a t e r  . . . . . . . . . . . .  3.2 

100"050 
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This differs from all  the others not only in its colour, but  in the small 
quant i ty  of magnesia which is present. 

The locality was discovered by a former pupil:  Mr. James Wilson  of 
the Geological Survey. 

From Intrusive I~eins in Granite. 

10. I n  the granite quarry  of Cove, five miles south of Aberdeen, 
the veins carry the mineral  in a peculiar  association with Muscovite. 
Elongated crystals of the t t aughton i te  lie imbedded in crystals of 
Muscovite paral le l  to their  larger  diagonal. 

I t  requires some force to tear  the plates of the one mica separate from 
the other. This close consorting is singular, as the two are seldom even 
associated in the same rock or locality. 

The colour here is brown. I t  is uniaxial.  

Analysis g a v e - -  
Silica . . . . . . . . . . . .  35 "469 
Alumina . . . . . . . . . .  18"798 
Ferr ic  Oxide . . . . . . . . . .  4"611 
Ferrous Oxide . . . . . . . .  19"188 
Manganous Oxide . . . . . .  "643 
Lime . . . . . . . . . . . .  "904 
Magnesia . . . . . . . . . .  7" 007 
Potash . . . . . . . . . . . . .  8" 188 
Soda . . . . . . . . . . . .  -238 
W a t e r  . . . . . . . . . . . .  4"97 

100"016 

From exj~ltration vein8 in Syenitie Granite. 

11. The fine-grained grani te  which forms the l i t t le hill  of Cnoe- 
dubh about a mile east of La i rg  in Sutherland, carries in its mass small 
crystals of sphene and hornblende. 

A vein of a foot or two in width traverses it  on its north side, and 
from this quite an assemblage of minerals were got. 

Orthoclase, oligoclase, sphene, allanite, and this mineral, in long, 
narrow, pale-green crystals with a somewhat greasy lustre, and a slight 
appearance of decomposition all  occur here. Those which were deep- 
seated were of the usual brown eolour. 

The plates here were so twisted that  none sufficiently large for ascer- 
ta ining either the optical propert ies or the specific gravi ty could be 
found. 
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The analysis  g a v e - -  

Sil ica . . . . . . . . . . . .  35"555 
A lumina  . . . . . . . . . . . .  [ 6"694 
Fer r i c  Oxide . . . . . . . .  1 "883 
Fe r rous  Oxide . . . . . . . .  18"037 
) s  Oxide . . . . . . . .  '694 
L i m e  . . . . . . . . . . . .  2"722 
~r . . . . . . . . . .  8 '472 
Po tash  . . . . . . . . . . . .  9"896 
Soda . . . . . . . . . . . .  "105 
W a t e r  . . . . . . . . . . . .  5"714 

99'722 

From I)iorite. 

12. There  is a good dea l  o~ a da rk  mica  t h r o u g h o u t  t he  diori t ie  
rocks of Banffshi re  in cer ta in  localities. 

This  mica  would  appear  to replace the  hornblende ,  for in some par ts  
of the county, as near  Rhynie ,  the rock contains only labrador i te  and  
the  mica.  

Only at  one spot, however ,  have I succeeded in ge t t i ng  a sufficiently 
large  mass for  analysis,  so I am unab le  to say tha t  al l  the  dark mica  of 
this rock is of the  same na ture  ; i t  has  in m a n y  places, especial ly  in the  
veins, ve ry  much  the  appearance  of Bioti te .  

The  local i ty  where  the  mass was obta ined  was the  west  shore of t he  
bay  of the  D u r n  near  ]~ortsoy, where by  a chance-find,  a por t ion of a 
ve in  some pounds  in we igh t  was got. 

I t  consisted of a mass of crystals twis ted  into one ano ther  in most  
confused a r r a n g e m e n t  ; the  colour was a somewhat  b ronzy-brown ; the  
lustre  g reasy  and g l immer ing ,  the  specific g rav i ty  3"074. 

The  composit ion i s - -  

Silica . . . . . . . . . . . .  34'076 
A l u m i n a  . . . . . . . . . .  17" 339 
Fe r r i c  Oxide . . . . . . . . . .  3"61~ 
Fe r rous  Oxide . . . . . . . .  18-703 
) s  Oxide . . . . . . . .  -384 
L i m e  . . . . . .  3"23 
Magnes ia  . . . . . . . . . .  10"538 
t)otash . . . . . . . . . . . .  6-78 
Soda . . . . . . . . . . . .  i-  193 
W a t e r  . . . . . . . . . . .  4"052 

99"908 
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I have also analysed specimens of doubtless the same mineral from 
near Cape Wrath and from the Clova Hills in Aberdeenshire ; but the 
specimens from the former locality had apparently s affered peroxidation, 
while those from the latter were possibly contaminated with the gneissic 
matrix. 

Twelve fairly closely accordant analyses from seven diverse geog- 
nostic habitats are, however, amply sufficient for estimating the claims 
of any substance to be considered entitled to specific distinction. 

The following table presents the general accordance in composition 
to the eye. 



]~AUGHTONIT~, A N~W ~[IOA. 81 

�9 ~ ~ ' ~ ' ' ' ~ ' ' ~  

" 0  ~ ' ' ' ~ ~ ' ~  

i .  

I __  

I i 

�9 ~ & ~  

| ~  . __  



82 PROFESSOR HEDDLE ON 

The  ave rages  of the  twelve,  a n d  
OXYGEN, 

Sil ica . . . .  35 '93 . 19"]6 19"16 

A l u m i n a  . .  18"o6 8"41 t 9"78 
F e r r i c  Oxide 4"55 1-37 ) 
F e r r o u s  Oxide 18"06 3"8 
M a n g a n o u s  Oxide "S ! "l 8 
L ime  . . . .  1 "49 "42, 
M a g n e s i a  . .  9-07 3"68 ~ 12'67 
P o t a s h  . . . .  8"49 1"44 
Soda . . . .  1' 1 2 "29 
W a t e r  . . . .  ;~"2 7 2" 91 J 

the  oxygen  ra t ios  are  as follows : - -  

19 

l0  

12"5 

T h e  ave rages  of these  a n d  t h e i r  r a t ios  a r e - -  

OXYG:EN. 
Silica . . . .  35"9 19"l 19"1 19 
A l u m i n a  . . . .  17'08 7'96 ) 10"07 10 
F e r r i c  Oxide . .  7-04 2" 11 i 
F e r r o u s  Oxide 15-17 3"36-1 
L ime  . . . .  1"65 "47 
M a g n e s i a  . .  l 0'34 4" 14 
P o t a s h  . . . .  7 08 1"2 { 12"34 12 5 
Soda . . . . .  1 "64 "42 t 

! 

W a t e r  . . . .  ~ '85 2"75j  

B e i n g  the  same as the  Scotch minera l ,  and  s t a n d i n g  fo rward  as unim-  
p e a c h a b l e  evidence  of i ts  d is t inc t iveness .  

I n  i ts a tomic  ra t ios  the  m i n e r a l  s t ands  i n t e r m e d i a t e  be tween  Bio t i te  
and  lep idomelane ,  b u t  t h a t  wh ich  rea l ly  cons t i tu tes  t he  dis t inct ive  fea- 
tu res  of these  t h r ee  micas  is t he  s ta te  of ox ida t ion  of the  iron. 

I n  Bio t i te  the  re la t ive  p r o p o r t i o n  of fe r rous  to fer r ic  oxide is a b o u t  
as  25 to 1. 

more  r ecen t  source. 

~i :~i~ ices Fe ~n. & ~ .  K~ ' ~  /I~ Wot~l. 
16. Brand . . . . . .  37"18 17"53 6"20 15'35 "31 "79 9"05 5"14 2'93 3'62 98'1 
17. Do . . . . . . .  37"06 16'78 6'07 15"37 tr. '57 9'02 596 2"86 3"77 97'46 
18. Hartzburg ... 36"17 18"09 8"7 13"72 ... '52 11'16 7'59 tr. 2"28 9823 
SchwarzwMder... 33'6 15' 4"99 19"29 ... 3'36 11"62 7'53 '51 4"58 100%8 
Tydrberger . ,  35"5 18"01 9'24 12"11 tr. 3"02 10"86 9"18 1'93 99"85 

These  ra t ios  are  so d i f fe rent  f rom those  of l ep idomelane  a n d  of 
Biot i te ,  as to leave no  room for d o u b t  t h a t  the  m i n e r a l  is qui te  d is t inc t  
f r om ei ther .  

B u t  the  ques t ion  i s , - - i s  i t  new ? I t  is new as r e g a r d s  i ts specific 
i n d i v i d u a l i t y  b e i n g  now for  the  first  t ime  indica ted ,  bu t  not  new as 
r e g a r d s  i ts  b e i n g  n ow  for  t he  f irst  t ime  analysed.  F r o m  D a n a ' s  t ab l e  
of  ana lyses  of Bio t i te  I select three ,  to which  I h a v e  added  two f rom a 
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In  Haughtonite (Scotch) it is as 4 to 1. 

In  Lepidomelane it is as l to 9. 

There are the following additional chemical distinctions : -  

Biotite differs from Haughtonite in containing an amount of mag- 
nesia which is twice as great as that of the ferrous oxide ; while in 
t taughtonite the relative proportions of the above protoxides are more 
than inverted. I n  the last mineral the iron is chiefly in the ferrous 
state, in lepidomelane it is chiefly in the ferric. 

Altogether there can be no doubt that the mineral is a new one, and 
�9 I conceive that it is most fitting that it should be named after the 

gentleman who first analysed the black micas of Ireland, and so estab- 
lished firmly the claim of lepidomelane to be considered a distinct 
mineral. 

I t  is also happily fitting that it should be called after Dr. I taughton,  
seeing that it is in Scotland the distinctive mineral of the grey granite, 
a variety of that rock in the study of which Dr. Haughton has been for 
long engaged. 

The geognostic relations of this mineral are well marked. 
In  Scotland Biotite occurs in limestones and serpentines, and never 

in granite. 

Haughtonite is never found in the two former rocks, and affects 
granite more than any other. 

We  find it chiefly, however, in granitic veins, especially in exfiltra- 
tion veins. I t  is the mica special to the mass of that grey granite 
which covers so large a tract of the county of Aberdeen ; muscovite is 
hardly to be seen in this granite. And the veins of this granite almost 
invariably show the dark mica in large crystals. 

I t  also occurs in the felspathie bands of gneiss, especially in the highly 
metamorphosed gneisses. 

I t  is a fact, the bearing of which I have not yet attained to, t h a t  
oligoclase is its almost invariable associate, and sphene and allanite also 
frequently accompany it. 

I have never yet seen it in distinct crystals, but it has an ortho~ 
rhombic habit. I t  frequently occurs in long  tortuous crystals--an 
appearance which I have never seen either Biotite or lepidomelan~ 
assume. 

Before the blowpipe it fuses with difficulty to a strongly magnet!c 
bead ; - - the  plates of the mineral assume a black of great intensity ; 
Biotite and lepidomelane both pale in colour when heated. 
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I t  is more difficultly decomposed by acids than either Biotite or 
lepidomelane. Chlorhydric acid does not thoroughly effect its decom- 
position; it gives way to sulphuric however, the silica being left in 
scales which retain the original lustre of the mineral, or have even 
acquired a still greater brilEaney. 

I t  does not resist the decomposing power of the atmosphere, as mus- 
covite does ; the large amount of ferrous oxide becomes an element of 
weakness; and some granites crumble from the changes so entailed. 


