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Part 1.

On the Minerals

from Narsarsuk on the Firth of Tunugdliarfik

in Southern Greenland

by

Gust. Flink.



Introduction.

In the summer of 1897 I visited South Greenland in order

lo make mineralogical investigations, with which I had been

charged by the Co m m i s s ion r0 r con d u c tin g the g e 0 

logical and geographical exploration of Greenland

(. Commissionen for Ledelsen af geologiske og geografiske Under

segelser i Grenlandtll. An account of this visit was published

in oMeddelelser om Grenland. 1).

As far as hitherto known, the rocks of Soulh Greenland,

taken as a whole, are gneiss and granite of uniform character

and poor in minerals. Only the syenite regions adjoining the

Firths of Tunugdliarflk and Kangerdluarsuk in the vicinity of

Julianehaab form an exception in this respect, being very rich

in rare minerals. These regions formed the principal objects

of my investigations during my visit to the country, and from

thence I brought home rich collections of minerals I several

of them new to science.

Among the numerous mineral occurrences in these syenite

regions, that of N a r s a r s u k holds the first place with regard

both to the number and the nature of the minerals. A descrip

tion of the minerals collected on Narsarsuk is gh"en in the

following pages. First, however, a few words may be said about

the locality.

J) Vo!. XIV, page' 221-262.
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Narsarsuk, the name of which in the Esquimaux language

is said to signify • the Great Plain., lies· between the inner

part of the Firths of Igaliko and Tunugdliarfik. The nearest

place inhabited by Greenlanders is Igaliko on the firth of the

same name. H, selling out from this place, one wants to visit

the mineral locality, one first has to travel from the northern

end of the firth in a northerly direction, traversing a ground

covered with gravel and but little elevated above the surface of

the firth. Across this gravelly plain runs a tolerably large

stream, coming from the valley between the mountains of

Iganek and Igdlerfigsalik. The gravel consists chiefly of de

composition products washed down from the sloping sides of

these mountains. After about half an hour's walk from the

firth in the direction mentioned above a steep mountain wall

300 metres in height is reached, after ascending which one

stands on Narsarsuk.

Narsarsuk forms a fairly level plateau, extending two or

three kilometres from north to south wiLh a breadth of some

what more than a kilometre. To the north-east of this plateau

rise the. mighty mountain masses of Igdlerfigsalik, from which

it is separated by a saddle-shaped valley with a water-parting

in its midst. In the southern part of this valley the water runs

towards the south, joins the above-mentioned water-course

and flows through the gravelly plain into the Firth of Igaliko.

In the northern part of the valley a rapid stream (which also

takes its rise on 19d1erfigsalikl rushes northward to Tunugdliarfik,

On the south-west the plateau of Narsarsuk borders a some

what irregular depression with a couple of small lakes. The

southern lake, which is the larger one, drains its waters into

the Firth of Igaliko by means of a small river running through

the gravelly plain, where it joins the first mentioned water

course. The waters of the northern lake are discharged into the

Firth of Tunugdliarfik. To the south-west or the depression the

ground again rises forming a mountain mass named lIiortar"fik,
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which to the south-west, slopes towards lLivdlersuak, the low

stretch of ground across which the traffic between Igaliko and

Tunugdliarfik is carried on. To the south the plateau, as has

already been mentioned, descends abruptly to the gravelly plain,

and to the north-west it slopes very steeply down towards the

Firth of Tunugdliarfik.

The prevailing rock in this area is syenite; on the south

ern, western and northern borders, however, there is granite.

All around, the granite dips below the syenite and seems to

form a basin-shaped depression, which has been filled with

syenite. At the contact the granite is quartzite-like, white and

very fine-grained to almost compact. This contact zone is in

many places fairly broad. The syenite, on the contrary,

seems to be of the same character close to the line of contact

as in the central parts. It is somewhat coarse-grained and

highly subject to weathering; its surface is almost everywhere

covered with a more or less thiok layer of gravel. It is

not probable that this disintegration is due to the hornblende

being first decomposed, for the amphibole individuals that are

found among the gravel look as fresh as the feldspar grains.

Portions of more resisting rock protrude here and there

through the layers of disintegrated rock, looking at a distance

like old walls or ruins. On their upper surfaces tolerably well

preserved strire may sometimes be seen, dating from the age

in which the inland ice reached this point. The gravel resulting

from the weathering of the syenite seems qnite unfit for the

forming of vegetable soil. Where this gravel occurs, therefore,

vegetation is almost totally absent.

The small lakes mentioned above lie along the line

wbere the granite and syenite meet. Wholly within the syenite

area lie two other lakes or pools of still less eXlent; one in

the immediate vicinity of the mineral locality, the olher a

litHe to the east of it. Both dry up during the lalter part of

the summer.
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The locality where the rare minerals have been found, is

situated at the northern ex.tremily of the plateau of Narsarsuk,

at a very short distance from the steep descent towards Tunug

dliarfik, just where this firth sends out its branch, Korok. As

shown by Plate IX, it occupies but a'small area; the distance

between the southernmost point where the minerals were found,

No. 13, and the northernmost, No. 8, being scarcely half a kilo

metre, and the breadth from east to west amounting to IitUe

more than 100 metres. Outside this small area no mineral

of rare occurrence has been found on the plateau of Narsarsuk.

Everywhere else the rock is of uniform grain, and pegmatite

occurs only in this area. At this locality, as throughout the

plateau, the rock is highly weathered or split into pieces of

varying size. Most of the minerals hitherto collected here have

been found· among this loose material that covers the ground.

This isolated locality of minerals is evidently not a contact

formation, for it has no connection with the granite, and the

parts of the syenile· contiguous to that rock contain no un

common minerals. Nor can it be regarded as a vein-formation.

In the vicinity there certainly occur vein-like formations of a

syenite distinguished from the usual type syenite by containing

as chief ingredients minerals of the amphibole and pyroxene

groups rich in iron, on account of which the rock of these

veins is almost black in colour. But these vein-like segregations

have no visible relation to the pegmatite formations in which

the rare minerals occur.

The pegmatite formations within the area where the min

erals occur are extraordinarily numerous, but, as a rule, the

extent of each separate formation is rather inconsiderable.

Their form is very irregular. In general they may be designated

as more or less spherical; they do not ex.tend so as to form

veins or layers. The chief minerals are microcline and IIlgirine,

which onen occur as very large crystal individuals. The crystals

penetrate without a regular limit into the normally-grained rock,
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which shows that the pegmatite is of primary origin i. e. formed
simultaneously with the main mass of the rock. In this first

stage of mineral formation the primary mineral~, felspar and
regirine have in mORt cases grown so as to meet, leaving no
open space between them. But neatly as often the formation of
the these minerals has been interrupted, before the space
between them had been filled; in such cases open drusy cavities
have been the result. In these cavities a number of new minerals
have then formed during successive generations. Thus a grent

number of the pegmatite formations met with italics on the
Narsarsuk plateau are quite solid and consist entirely of coarse
crystalline masses of the primary minerals. But in other places
numerous open drusy cavities are met with, the walls of which
are frequently lined with crystals representing later stages of

formation. The locality has as yet beeu very litlle worked for
minerals, and the drusy cavitieR that have been found have all

been small. To judge, however, from th~ considerable size of
many crystals found among the loose gravel, \'ery large cavities
must have existed in the parts of the rock which have weath
ered into gravel. The spaces between the more recent crystals
are usually quite open. Sometimes they are filled with a black,

earthy substance containinR a large percentage of manganese.
Lastly ~ several drusy cavities have been filled with some hard
mineral substance as eudialyte, Ouorite, calcite, etc.

All the minerals found on Narsnrsuk in a quantity large
enough to allow of a tolerably satisfactory investigation will be
included in the following descripLion. Only the feldspars are
excluded, because they are to be examined and described,
together with other Greenland feldspars, by another mineral
ogist. Most of the new minerals have been found in small
quantities, on account of which the analyses, moslly very
dimcult, have in many cases been made on very scanty ma

terial. This difficult and important work could, however,
thanks to the great kindness and liberality of Professor Dj.



Sj og re n, be placed in the most competent hands. Most of

the analyses, and. among them those offering the greatest

difficulties, have been made in' the laboratory of Professor

Sj 0 g r en by his chemical assistant, the eminent analyst Dr.

R. Ma u z e Iius. For the valuable and liberal assistance thus

afforded I desire to express my hearty thanks to the these

gentlemen. Also to Baron De Gee r, Professor of the Uni

versity of Stockholm and Curator of the Mineralogical Institution,

who has permitted me to perform the experimental part of my

own work at the Institution, my warmest acknowledgements

are due.

As to the names of the special forms within the different

crystal classes, the nomenclature lately proposed by G r 0 III 1) is

exclu!lively made use of in the present paper. For the designation

of the forms, Mi 11 er' s indices are employed except as regards

the trigonal system, where the indices of four figures sug

gested by Bra v ai s have been used, as, of course, also for the

hexagonal system. The symbols of N a u m ann have been omit

ted as quite unnecessary. As for the optical characters of the

minerals the views advanced by Fie t ch e r 2) have been adopted.

I) P. G rot h. Ph~'sika\lsche Krystallographle; drltte Aufiage 1895.
') Mineralogical Magazine Vol. IX p.278.
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1. Graphite.

The only chemical element that has been found as a

mineral on Narsarsuk, is carbon in the form of graphite. . It

occurs here in two different forms, partly as (apparently) com

Ilact masses, partly as isolated crystalline plates.

The compact masses of graphite 'were found at the locality

:\0. 2 in loose specimens consisting of grey feld8par and

regirine, both in large, irregular individuals, the graphite oc

curring in extended layers up to 1cm in thickness. The

colour of the graphite is lead-grey, and the mineral is soft

to the touch and easily soils the fingers. On closer inspection

the compact portions are found to consist entirely of lame lire
malted together, partly aggregated quite irregularly, and pal·tly

arranged in parallel position or radially round enclosed grains

of feldspar or regirine.

At the locality No. I the graphite occurs associated with

elpidite and the new mineral tainiolite. It is in this place

developed as minute crystalline plates implanted on crystals

of the accompanying minerals. Under the microscope these

tables present a somewhat imperfect hexagonal outline. They

are thickest in the centre and thin out lenticularly towards

the edges. Distinct crystalline faces have Dot been obsened.

The mode of occurrence of the graphite indicates that it

must be one of the most recently formed minerals.

2. Galenite.
Only two sulphides have been found on Narsarsuk, namely

galenite and sphalerite, both of them very sparingly. Galenile
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was met with at the localily No. 4, parlly as crystals, and parlly

as small masses of irregular form. The crystals are indistinclly

developed and show only the faces of the cube, which are

always uneven and dull. The irregular galenite masses seem

to have been subject to some decomposing process. They are

surrounded by a zone consisting of a yellowish brown, earthy

decomposition product, which, at least partially, may consist

of minium. Internally the irregular grains as well as the

crystals are quite fresh and display on the cleavage planes the

characteristic metallic lustre.

3.. Sphalerite.

This sulphide is of still rarer occurrence on Narsarsuk than

galenite. It has been observed only on a single specimen

found at the locality No. 2. The associated minerals on the

specimen are epididymite, elpidite, polylithionite and other

minerals common at this locality. The sphalerite occurs in

irregular grains of the size of a pea, on which traces of cry

stal oullines are sometimes observable. The grains are rather.

strongly corroded so as not quite to fill the cavities in which

they are found. They are surrounded by an ochreous sub

stance which is the result of the decomposition of the mineral.

The mineral has a clear, resin-brown colour and very distinct

cleavages.

4. Flnorite.

This mineral is one of the most common on Narsarsuk

and has been found at most of the localities there, though

only in small quantities. It occurs massive as well as in crystals.

Massive nuorite is at many of the localities the last substance

filling the spaces between crystals of other minerals, as zircon,

regirine etc. It is violet - red to colourless. Spots of deep

colour onen occur in a generally colourless mass of the

mineral. The octahedral cleavages are very distinct.
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The crystalll of fluorite are generally small in size, little

more than litem in diameter. They are bluish-grey, sometimes

pale green in colour and in the fresh state presenting sharp edges

and corners, and plane and brilliant faces. The predominant

form is the rhombic dodecahedron, which is often tbe only one

present. Cubic faces are subordinate, and still more rarely

octahedral faces. Well-developed crystals have been found

especially at the localities Nos. 2 and 8. In the crystal

druses the fluorite individuals always are the outermost, which

indicates that they are the last formed. On specimens that

have been long exposed, the crystals are more or less rounded

by atmospheric action. Also the massive fluorite under the

same conditions is in a state of much advanced decomposition.

One can see how the decomposition has proceeded along the

cleavages.

5. Quartz.

That the mineral occurrences in the syenite of South Green

land present important analogiell with those of Langesund in

Norway, is a fact which has frequently been pointed out. This

agreement has chiefly or rather exclusively been stated with

reference to the sodalite':syenite district between and about the

Firths of Kangerdluarsnk and TlInugdliarllk, as it is chiefly this

district that has hitherto been investigated. Now the fact is, that

this Greenlandian syenite district consists, like the Norwegian

locality, of b a sic rocks with no trace of quartz. The great

syenite area about fgdlerflg!\alik, on the other hand, has till

now been almost unknown, and is, as far as regards its

petrography, still so. It will, however, probably prove to be

of a different character from that of the neighbouring sodalite

syenite district. This is at least indicated by the mineral

occurrences on the plateau of Narsarsuk, which, in contra

distinction to the above-mentioned, are fairly rich in quartz.

XXIV. 2
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It is lrue that this mineral seems to be one of the latest

formed, but it is, however, very characteristic of the locality.

Almost all the mineral localities on Narsarsuk contain

quartz associated with feldspar and regirine. The mineral

occurs both massive and in crystals. The massive quartz fre

quently fills the spaces belween crystals of other minerals. It

is greyish, colourless or milk-white.

Crystallized quartz is very common on Narsarsuk~ and the

crystals are sometimes fairly large. Crystals measuring a

decimetre in diameter have been observed; such crystals are,

however, generally imperfectly developed. The crystals are in

most cases clear and colourless, sometimes while and opaque.

Also some fragments of smoky brown colour have been fonnd.

Other tints have nol been observed.

On the larger individuals occur only the most simple

forms viz.
m = {IOIO}, r = {loft}, and Z= {Olll}

The two opposite rhomhohedrons are generally nearly

equally developed; in most cases, however, the positive and

the negative form are recognizable by the relati\'e size of the

faces.

The trigonal bipyramid, s = {2111} is seldom quite distinct;
but as natural etching figures often· occur on the prismatic

faces, it is generally possible to conclude from them whether

a crystal is a right-handed or a left-handed individual. Most

combination-edges present narrow truncations. As, however,

these are not plane, but cylindrically curved, they are probably

not to be regarded as original crystal planes, but as solution faces.

Also of the combination of faces the majority of the smaller

crystals are as simple as those described above. Only on a

few specimens from the locality No. I a small number of

individuals were found which present some forms of rather

uncommon occUl'rence. These crystals do not show the least

trace of etching. They are as clear as water, and their faces
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extremely smooth and brilliant. A few of them, which have

been more closely examined, will here be described.

Crystal I (Fig. I, Plate f) is 14mm in length, 6mm in thickness

and, as usual, developed only at one end. It is a left-handed

crystal, and shows the following forms:

In = {IOIO}, r = {lOll}, z = {Olll}, 8 = {21fl}, JJ = {3031},
v = {7181}, and B = {ts081}.

The prismatic faces below the positive rhombohedral faces

are narrower than those below the negative. They are, all of

them, without any striation. The positive rhombohedral faees

are larger on an average than the negative. The lustre is the

same on both. The bipyramid s is represented by two distinct

faces, smaH, but very brilliant. The positive rhombohedron 1ll
is also represented by two faces, which are comparatively large.

The trapezohedral form v is, strictly speaking, represented only

by one determinable face, but on the back of the crystal

IFig. I) there is a plane that probably also belongs to this

form. It belongs to the same zone, but is strongly curved

cylindrically round the zonal axis and gives on the goniometer

an unbroken band of light extending over about 10 degrees.

The values of the angles by which the forms M and v are

determined, are as follows

Measured. Calculated.

(3031) (1010) 14° 42'}
(0331) (0110)

14° 42'
14° 41'

(7181) (1100) 8° 48' 8° 52'

The form B is fully determined by the zones [7181 :0110]
and [3031: 1010]. But the face is deeply striated parallel

to the latter zone, and on the goniometer a large number of

vicinal images are obtained, none of which is more distinct

than the others.

Crystal 2 (Fig. 2, Plate I)

last, a left - handed crystal.
2'
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m-{IOTo}, ,·....,{IOT1}, z-{olTl}, 8=-{2111}, and

1t = {OtT2},

The last-mentioned negative rhombohedron is one of the

rarest forms of the quartz. On this crystal il is I'epresented,

as the figure shows, by two comparatively large faces. By its

position as a symmetrical truncation of the combination-edge

between two positive rhombohedral planes it is fully determ

ined. I can also give the following values of angles.

(01T2i

(01T21

(loTo)

(11021

Measured. Calculated.

Sio 35'

55° 20'.

Crystal 3 (Fig. 3, Plate I1 is also a left-handed individual of

about the same size as the last. On it the following forms

have been determined:

m = {IOTo}, r = {IOTI}, z = {OITl}, 8 = {2Hl}, M = {3031}

l = {202J}, and (a) = {21. 9.12. 7}.

Of the positive rhombohedron l only one very narrow face is

present. However, it gives a distinct reflection on the gonimeter.

Of the form (a) only a single face is present. It has deep, appar

ently irregular depressions and ghis only a shimmering reflection.

That it belongs to the zone [3031, 0ITO] is obvious; its posi

tion in another zone could not be ascertained. It has, therefore,

been determined through a shimmer-measurement of no great

accuracy. The indices proposed are unusual for quartz, but

no indices agreeing with previously known forms can be ob

tained, unless the zonal relations are given. As, however, only

one face occurs, the form may, for the present. be regarded

as somewhat uncertain.

(2021) : (IOTo) =

(21.9. 12. 7) : (01To) =

Measured.

21° 37

86° 36'

Calculated.

21° 29'

85° 39'
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Crystal 4 {Fig. 4, Plale I) is a less distinct fragment (the top

end) of a len-handed crystal. It shows the following forms:

m=-{1010}, r = {IOT1}, z =- {Olll}, s = {2ffl}, 1f = {0112},
and (c) - {TS4S}.

On the top all the three faces of the form 1f occur compa

ratively large. The form (c) has not, as far as I know, been

observed before on quartz. It occurs as a negative right tra

pezohedron with two rather large faces. Also on crystal 3 it

is represented by a narrow plane. It is remarkable, however,

that on crystal 4 this form is represented as a left trapezohedron

by one face. The crystal is probably not a twin j and it may,

therefore, be supposed that both the right- and the left-handed

forms occur. The faces are not, howe\"er, quite even j but

they cannot be regarded as solution planes, because the crystal

fragment shows no other traces of etching. The indices have

been calcutated from the following angular value:

la4a: 0111 =
Measured.

8° 58'
Calculated.

8° 46'.

The forms found on quartz from Narsarsllk are lherefore

the following.

1Il= {IOIO}, r = {IOTI}, l-= {202J}, M - {a031}, B= {80BI},
z={OIII}, 1f={01l2}, s={2TII}, v = {7IBI},

(a) = {21. 9.12. 7}, and (cl = {TS45}.

The above lines contain an account of the occurrence of

quartz on Narsarsuk parUy massive filling the spaces between

crystals of other minerals, and partly in regularly developed cry

stals. But the mineral occurs also in a third form, which is

perhaps the most common, namely in individuals that have been

so strongly attacked by solvents that one can no longer see

whether they were originally idiomorphic crystals or massive

lumps. The quartz crystals from Narsarsuk show all the

stages of etching, from its appearance as a mere trace to the
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totnl obliteration of the original form. In the first slnge of the

process the etching figures are very distinct. The rhombohedral

faces seem to otTer the greatest resistance against the decom

posing agents. The pits etched in them remain for a long lime

few in number and of small size. They form isosceles triangles

with their points turned downwards. (Fig. 5). They are con

formable with the rhombehedral faces, but turned in the opposite

direction. I have not found any dilTerence between the etching

figures on the positive rhombehedron and those on the nega

tive one.

On the prismatic faces the etching proceeds much more

energetically than on the rhombohedral faces. The pits on the

prismatic faces are generally very large and distinct. They are

wedge-shaped and arranged in relation to a prismatic combina

tion-edge in such a manner that the wedges on both sides of

it turn either their points or their bases towards the edge. The

points of the etching figures are always turned towards the

combination-edge at the end of which the form s occurs. There

fore these figures present a good means of distingnishing right

handed and lell-handed crystals from each other. On the

prismatic face wich is below the positive rhombehedron the

points of the wedges on a right-handed crystal are turned to

the right and on a lell-handed crystal to the lell. On the pris

matic faces wich are below the negative rhombohedral faces

the position of the etching figures is reversed. Also the twin

formation appears most distinctly by the position of the etching

figures.

Mo le n graaff has de!lcribed 11 natural etching figures on

quartz crystals form Carrara which perfectly resemble those

mentioned above.

As the process of corrosion proceeds, the etching figures

grow larger and more numerous, till at last they meet,

1) Zeltschrlft ffir Kryltallogr8phle, Vol. 14. p. 199.
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leaving nothing of the original surfaces. This always takes

place first on the prismatic faces. One often finds crystals on

which the original prismatic faces have totally \'anished, while

the rhombohedral faces still keep their lustre and have only

few etching figures. Simultaneously with the expansion of the

etching figures the edges of the crystal are more energetically

attacked. Under such circumstances the form of the crystal is

quite destroyed, and the result is rounded lumps, which

often resemble clear, brilliant hyalite concretions. Such pieces

of quartz affected on all sides by solvents occur lying loose in

large quantities on Narsarsuk.

6. Magnetite.
Of this mineral only a few pieces have been found on

Narsarsuk. The place where they were found can not be exactly

stated. The largest of the pieces is abollt the size of a

pigeon's egg. ColOUr pure iron-black; sometimes, however, the

mineral shows a bluish tarnish. Fracture conehoidal with
metallic lustre. The powder is also of a pure black colour. IL

is dissolved in hydrochloric acid, leaving a slight residue, which

becomes soluble by fusion with potassium bisulphate, und the

solution becomes reddish yellow 011 the addition of hydrogen

peroxide; the magnetite is therefore tiLaniferous.

The pieces found are for the most part bouuded by

irregular fractured surfaces, sometimes by surfaces where

they have been attached to other minerals. Distinctly deve

loped cr)'stal planes occur only in exceptional cases. The

prevailing form is the octahedron, the faces of which are

deeply striated parallel to their common combination - erlges.

As usual with this mineral, the striation is due to the alterna

tion of the faces of the octahedron and those of the rhombic

dodecahedron. The latter form is also present as narrow

truncations of the edges of the octahedron. These narrow

faces are dull and une\'en, whereas the faces of the octahedron
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are tolerably bright. The hexahedral corners are somewhat

rounded. Distinct cubic faces have not been observed.

7. Calcite.

Pure carbonates arc somewhat rare on Narsarsuk. The

most common is calcite, which, however, occurs very sparingly.

On a specimen which was found lying loose among the gravel

near the locality No. 7, the spaces between the aegirine crystals

were filled with coarsely spathose calcite, of which, however, a
good deal had weathered away, so that the aegirine crystals

were in part laid bare. Usually the calcite on Narsarsuk occurs

crystallized, though the crystals are always small in size.

Crystals of four different types have been observed.

Crystals of the first type show the fundamental rhombo

hedl'on, generally alone (Fig. 9 Plate I). Sometimes also the

hexagonal prism is pl'esent as a narrow truncation of the

middle edges of the principal form. The crystals are generally

only a few millimetres in diameter and occur as druses j but

single individuals a centimetre or two in size have sometimes

been observed. The faces lire generally but faintly glimmering,

and the crystals seem to be somewhat weathered superficially.

This weathering has frequently followed the cleavages of the

mineral, so that striations and furrows along them are distinctly

observable. The crystals show a brownish tarnish, probably due

to some manganiferous substance. Also their interior is usually

not quite white, but shows a greyish 01' yellowish tint. Calcite

crystals of this kind have been found chiefly al the locality

No. 3.

Calcite crystals of the second type are acutely scalenohedral

(Fig. 6, Plate I). They show only the positive scalenohedron

~ ~ {43fl}.
The faces of this form are rather uneven, so that exact

measurements of angles are impossible. However~ the form ig

fully determined by the following values
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Measured.

50° 10'
68° 25'

Calculated.

49° 50'

68° 22'.

These crystals are small and attain only 2-3.... in length.

They are of a yellowish grey or smoky brown colour. Crystals

of this type have been met with only at the locality No. 2.

Crystals of the third type are generally somewhat larger

than the foregoing types. They reach nearly 1cm in length

and show the following forms (Fig. 7, Plate fl:

c => {ODDI}, r = {lOll}, la) = {3582}, 1(1) =- {08R5}.

As is seen from the figure, the scalenohedron (a) and the

fundamental rhobohedral r predominate. The base and the ne

gative rhombohedron 1{11, on the contrary, occur as very small

faces. These faces are, however, very bright and smooth,

while the planes of the fundamental rhombohedron have no

lustre at all. As on the crystals of the first type, these faces have

been affected by some solvent, which has made them quite dull

and produced furrows parallel to the cleavages. The faces of

the scalenohedral form, which are the largest on these crystals,

are bright, but at the same time very uneven, so that the

results of thp. measurements are not quite certain. The form

is determined by the following angles.

Measured. Calculated.

(3582) (3852) = 41 ° 53'

41 ° 31'

42° 45'

40° 21'

Mean 41° 38' 41 ° 46'

(35M2) : (Hil32) = 72° 3i' 72° 54'

(3il82) : (0001)-.. 75° 5' 74° 4i'.
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This form has probably not been observed before on cal

cite. The corresponding posilive scalenohedron I on the other

hand I has been observed on cr)'stals from Traversella. Alston
Moor, and Ahrenthal 1). The negative rhombohedron (/i) is like

wise now observed for the first time. It is determined by its

position in the zones [3582,1101] and [1011,3852].

The crystals belonging to this type are almost colourless

and tolerably clear. They were found at the locality No. 2, but

only in small numbers. On the same specimens there also

occur small crystals of analcime, which are evidently of earlier

formation than the calcite.

Calcite crystals of the fourth type have been observed only

on a single specimen, which was found loose in the neigh

bourhood of the locality No. 5. These crystals (Fig. 8, Plate I1

show exclusively the forms

c = {OOOI} and f = {0221}.

As the forms are nearly equally developed, a crystal habit

rather uncommon on calcite arises, the crystals assuming a

certain resemblance to regular octahedra. The crystals were,

indeed, at first regarded as belonging to the cubic system and

supposed to be an unknown mineral. On a closer examination

of the presumed new mineral, it, however I soon proved to be

nothing but calcite. The crystals are only a millimetre or two

in diameter. The planes are tolerably even I but not very

bright, and have a brownish tarnish.

In digging at the locality No. 2, the medium-grained syenite,

was fouud to be split by cre\'ices of comparatively recent

date. The walls of these crevices were lined with thin crusts

of snow-white calcite, resembling on effiorescence. On these

crusts no distinct crystal forms are observable. The !llIrfaces

are papillose and have a stalaclitic appearance.

1) J. R. McD. Irby, Ref. Zeitschr. f. Kryst. Vol. 3 p. 617.
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8. Rhodochrosite.

On the mineral specimens from Narsarsuk small black

rhombohedra! crystals resembling siderite crystals are not in

frequently found; the black colour, however, indicates that

they are not fresh. They are only 2_31818 in size and gene

rally irregularly grown together into druses. As to the combina

tion of their faces they are of two kinds, partly such as show

only the planes of the fundamental rhombohedron Wig.9, Plate 11,

and partly such as also show the prism of the second order

(Fig. 1, Plate Ill. The former always have dull faces, sometimes

they are curved and saddle-like. The latter, on the contrary,

are generally rather bright so that they can be used for gonio

meter measurement. By a couple 01' such measurements the

following values were obtained:

r:r= 75°7' and 75°5'.

This is a rhombohedral angle somewhat larger than the

one (74° 55') adopted for calcite. But no great significance can

be attached to the values found, as the rhombohedral faces are

not quite even. In detaching these crystals from the specimens

.one finds them to consist externally of a very thin bright shell

that breaks very easily. This shell encloses a black eal'thy

mass. There is consequently no trace left of the original

carbonate.

The other sort of crystals are so dull, that their faces

give no reOexions at all. They, too, are often in their interior

loose and eal·thy. Sometimes, however, they are of a somewhat

firmer consistency, and traces of rhombohedral cleavages may

be observed on them. Individuals have also been found fresh

enough to allow of a tolerably accurate measurement of rhom

bohedral cleavage fragments. The following values were obtained:

r: r = HO 13', 73° 46'.

The allied rhombohedl'al carbonates have the following

rhombohedral angles.
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Siderite 73° 0'

Smithsonite 72° 20'.

The earthy alteration products of these crystals give with

soda and saltpetre on a platinum plate a strong reaction for

manganese.

The freshest material that could be obtained was subjected

to a partial analysis in order to ascertain the quantitative

proportion beLween the iron and the manganese entering into

the mineral. The material consisted of tolerably flnn cleavage

fragments, which, however, were quite black and soiled the

fingers. The specific gravity was found to be = 3,666. The

mineral was dissolved in hydrochloric acid with slight evolu

tion of carbonic acid and a strong smell of chlorine. The

valuf\s obtained are:

MnO ;';,06

FeO 1;',76

CaO 2,68

o ICOt 124,50)

Ht 0

100,00

In the fresh state these crystals have therefore probably

consisted of carbonate of manganese with a large percentage

of iron carbonate and some calcium carbonate. The process

of alteration has been as follows: the mineral has gi~en off

carbon acid, the liberated manganous or ferrous oxide at the

same time taking up oxygen and passing into higher degrees

of oxidation, and by the absorption of water, hydrates have

resulted. In most cases the alteration has proceeded so far

that no trace of carbonate remains. The alteration products,

chiefly .black manganese., probably have no constant com

position; I have not, therefore, found it worth while to try

to determine the degree of oxidation of the metals. The black



29

manganese, which soils everything that comes into contact with

it, occurs frequently in the drusy cavities on Narsarsuk. j as

no other mode of origin of this substance can be indicated

than its being due to the alteration of the rhodochrosite, this

carbonate must have formerly occurred in considerable quanti

ties.

9. Parlsite.
Tbe mineral parisite was discovered about 65 years ago in

the emerald mines of the Muso valley, Colombia, South America,

by J. J. Paris, the proprietor of the mines at that time. It

was sent to Med ic i - Spa d a of Rome, who in 1835 gave it

the name Mu sit e from the locality. Afterwards, however, this

name was changed for parisile after the discoverer. The

mineral was first submitted to a closer investigation by R. W.

Bun s en 1). The material be had to examine consisted of one

of the two pieces that had been sent to 1\1 e die i - Spa d a. It

was a crystal broken at both ends. 11 mill in breadth and

1.)- in thickness. On this material Bun se n made out, so

far as the means of the time allowed, the chemical constitution

as well as the crystallogrllphical relations of the mineral and

found it to be holohedral hexagonal.

The chemical composition was afterwards determined in

accordance with more modern methods by Damour and De

vii le 'I. Des Cl 0 i z ea u x III came to the same conclusion as

Bun se n with regard to the crystallographical character of the

mineral j and he also found 13 new forms, more or less certain.

Be also gives tha indices of optical refraction that had been

determined by Senarmont. Lastly Vrba 4) has examined the

mineral. His material consisted of a rather large number of crystal

I) Annalen d. Chemle u. Pharmacie 1845. Vo!. 53, p.147.
S) Comptes-Rendus 1864, Tom. 69, p.270.
J) Manuel de Min. 1874, T.II, p. 162.
4) Zeltschr. r. Krystallographle 1889, Vo!. 15, p.210.
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fragments and two entire, small, translucent crystals. From the

angular values found by him and stated to be fairly accurate an

axial ratio is calculated which deviates not a little from the

one proposed by Bun s en (and Des Cloizeuux).

A related mineral from Ovre Aro in the Langesundljord,

Norway, was investigated by Brogger 1). The material for in

vestigation was, however, so scanty and so intimately mixed

with another mineral (Weibyeile), that no analysis of it could

be made. Neither could the crystallographic examination of

it give a decisive result, as no forms occurred other than a

hexagonal prism together with the base. But its optical and

other physical characters agree with those of the parisite. As,

therefore, this mineral cannot be with certainty regarded as
parisite and as, further, the two varieties, h a ma rt it e!) from

the Bastmis mine, Riddarhyllan, Sweden, and Ky s c h t y m 
par i sit e 3) from a locality in the Ural mountains, are also

too imperfeclly known to be recognized as true parisite, the
MlJso valley was the only certain locality of this mineral, until
G.Nordenskiold 4) found it in the .LOtzen Collection.O).

The material from Greenland that G. Nor den ski 0 Id had

at his disposal, was very scanty. For the analysis only

0,0966 gr. could be used, and the crystals on which he

made the measurements of the angles, were very small and

by no means of the best development. The result of his

investigation, however, was to show that the Greenland mineral

was really parisile. But while the South-American mineral is
known only in the form of holohedral hexagonal crystals,

Nor den ski 0 Id found the Greenland mineral to be t rig 0 n a I.

The angular values obtained by him agree tolerably well with

I) Zeilschr. f. Krysl. 1890, Vol. 16, p.650.
•) Ofvers. K. Vet. Ak. Handl. Vo!. 25, p.399.
•) Hull. Ac. St. Pet. Tome 4, p. 401.
4) Geol. Foren. Forh. 1894. Vol. 16, p.338.
') A collection of minerals from ~arsarsuk partly desrribed by the author

In Zeitschrift r. Krypt. Vol. 23, IRM, pag. 3H.
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those found by VI' ba, but owing to his confusing, somehow

or other, the pyramids of the first and second order, he cal

culates one more axial ratio.

The material described by G. No I' den ski ti Id was found

iD only very small quantity, as has already been stated, in the

Lutzen collection. At the locality, however, it is by no means

of rare occurrence. It is found there only crystallized, and the

crystals are mostly rather small in size. Individuals measuring

1-2mm in length and 0,50101 in thickness are most common.

These crystals are often grouped into loosely coherent aggre

gates which sometimes cover comparatively large portions of

the surfaces of othe,' minerals as aegirine and feldspar, and

sometimes fill the spaces between the crystals of other minerals.

Not infrefjUentl)', however, crystals lem in length and thickness

are mel with. These larger crystals generally consist of a con

8iderable number of smaller individuals grown together in pa

rallel position. The largest crystal aggregation of this kind that

has been found is 6em in length and 3em in thickness.
Like G. Nordenskiold, I have found all crystals of this

mineral that I have examined, of t rig 0 n a I (rhombohedral)

de\'elopment. Holohedral hexagonal crystals, such as the pari

site crystals from Muso are said to be, I have never found. All

the crystal faces on the Greenland mineral, except the base, al'e

more or less dull; on the goniometer they generally give only

shimmering ret1exions. They are, besides, almost always deeply

striated horizontally, which also makes the results of the angular

measurements uncertain. Therefore the values obtained by me

can at the mOllt only serve to identify some forms, but are

hardly suitable for an accurate determination of the axial ratio.

However, the better among the values fonnd by me agree more

with those found by Vrb a than with the older ones of Bun

se nand Des Cl 0 i zeau x, and therefore the axial ratio calcul

ated by VI' b a is given here also for the Greenlandi mineral:

a : c = I : 3,36!56.
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Referred to this system of axes, the 16 forms observed

by me that could be determined with any degree of certainty,

receive the following symbols:

c = {OOOI}, m = {tOIO}, 71 = {1t20}, i = {110S}, t = {2029},
u = {2209}, If = {1102}, ,. = {2023}, v = {3034}, y = {3304},
p={1011}, s= {4043}, a={3032}, p={3302}, r={3301},
z={1t21}.

The crystals most frequently met with are, as already men

tioned, small in size and of acute rhombohedral habit. Tbe

predominant form is a, which, together with the base, is in

most cases alone present, fig. 2, Plate 11. Besides these forms the

crystals often show the more acute negative rhombohedron r,
forming with the former parallel combination-edges Iflg. 3, Plate Ill.

The more obtuse negative rhombohedron y is less common on

these crystals j it occurs in combinations represented by fig. 4,

Plate 11. This form, as well as the other more obtuse rhombo

heda is present chiefly on the larger crystals.

These larger crystals present, with regard to their deve

lopment, a highly prominent peculiarity. While on most crystals

the more obtuse forms (those with the c-axis shorter) are found

at the ends and the more acute forms at the middle edges,

the reverse is the case with the larger crystals. They are ter

minated at the upper and lower ends by the acute forms (those

with a long c-axis), and the more obtuse forms present a larger

or smaller protuberance at the middle, fig. 5, Plate 11. These

bal1like central parts of the crystals often ditTer as to their cha

racter or condition from the rest of the mineral. While the

mineral in general is quite fresh, there portions seem to have

undergone some sort of alteration. The faces that occur have

only a waxy shimmer or are quite dull, so that perceptible

retlexions are seldom obtained from them. The determination

of the forms in these portions has, therefore, presented great

difficulties. The forms i, t, u and s have been determined
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with full certainty. Besides them there, however, occur lIeveral

others which it has not been possible to identify. Thus, both

positive and negative rhombohedrons, hexagonal bipyramids,

and perhaps also scalenohedral forms occur that are undeter

mined. Owing to the strong horizontal striation or step-like

structure of the crylltals the 'lonal relation between the different

forms also remains uncertain. The hexagonal prism of the

second order, n, whose faces likewise always are dull, could,

however, be determined by its zonal position (Fig. 5, PI. Ill.

As has already been mentioned, also the small unaltered cry

stals and the unaltered end-portions of the larger crystals are not

well adapted for accnrate angular measurements. Sometimes the

faces certainly are tolerably brilliant, but owing to the striation

the reflections are in mOllt cases multiplied and consequently

uncertain. Of the great number of angular values obtained by

numerous measurements on about twenty crystals the majority

had to be rejected as not leading to simple symbols for the
various forms. Only such forms as have been more regularly

met with on several crylltals have been regarded as certain and

put down in the above list.

The crystals generally present a very distinct rhombohedl'3l

development; this is especially true of the small individuals.

On the larger individuals the positive and negative forms are

not infrequently of nearly equal development. It is then doubt

ful which are of one and which of the other kind. In most

cases, howe,'er, the form a predominates and can serve to

decide the question. No other means of distinguishing between

positive and negative forms cnn be given.

With regard to the different forms the following remarks

may be added. The base occurs constantly on e,'ery crystal,

not infrequently with both faces, especially on the small

crystals, on which it f~rms small triangular planes. It is the

only form whose faces are always brilliant; they are also mostly

quite even. On the larger crystals, which are often thickly
XXIV. 3



34

q

u

Negative

{IIOa}
{2-io9}
{1-f02}

r = {2203}
y = {33tH}

{1 = {3302}
r = {:3301}

t = {202U}

v = {3031}

P = {lOll}
z = {404'3}
a = {3032}

tabular parallel to the base, the faces of this form are Dot

infrequently somewhat uneven so as to give multiple and indistinct

reflections. The prism of the second order, tl, occurs only on

the protuberant middle part of the larger crystals. On the

smaller crystals this form has not been observed. Ils faces

are always dull. The hexagonal bipyramid is present under

the same circumstances as the preceding form. Its faces are

likewise dull.

The rhombohedral forms may be grouped into posith'e and

negative forms as follows.
Positive

To the positive forms t, v and a correspond, as will be

observed, respectively the negative forms u, y and p. The nega

tive. forms i, q, rand r have no corresponding positive, and

the positive forms p and z no corresponding negative forms.

Common to the South American parisite and the Green

land mineral are only the forms c, m, t·, P and s. Conse

qnently the other forms observed by me would be new for

parisite. Most of the other forms occurring on the parisite

of 1\1uso are hexagonal bipyramids (of the second order). Such

forms are also present on the Narsarsuk mineral, though it

was not, from reasons stated above, possible to determine

them. It is, therefore, probable that several more forms are

common to the minerals from the two localities.

As G. No rd ens k i {} Id has shown, twin formation is very
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common with the Narsarsuk mineral. The twins have the base

as composition-face, and one of the individuals is revolved 60°

about the vertical axis with reference to the other individual.

A twinning of this kind would not, of course, be possible, if

the mineral were holohedral hexagonal. The twins are easily

recognizable by alternating re-entrant and salient angles at the

line of twinning. Sometimes the twinning is repeated, several

lamelIlf' in twin position having grown together, which gives

the crystals a step-like or strongly striated appearance. If both

negative and positive rhombohedrons occur, the twins will re

semble hexagonal bipyramids. It might be supposed that the

South American parisile were formed in such a manner and

that, consequently, il is only seemingly holohedral.

In the table on the following page I have brought together

the results of measurements from which the different forms have

been determined, and also the corresponding calculated values.

The sper.ific gravity of the mineral from Narsarsuk I found

by weighing in benzole, to be = 3,ll02. The specific gravily

of the parisile from Mllso is according to Damour = 4,3u8,

according to Vr ba = 4,864. By way of control I have also

determined the sp. gr. of a crystal of the Muso mineral by the

same method as I used for the mineral from Narsarsuk; I

found it to be = 4,3ll15. The material used for both deter

minations was pure and homogeneous. The hardness of the

Greenland mineral is the same as that of the Muso parisile,

viz. 4,5. The mineral is britlle and easily pulverized. The

fracture is subconchoidal to splintery. In quite fresh material

i. e. in the small crystals and in the end portions of the

larger ones no cleavage is observable. The middle portions

of the larger crystals, on the other hand, may often be divi

ded parallel to the base. Cut parallel to the c- axis they also

show in their middle part interrupted pUl'lings parallel to

the base. These partings, however, are probably not to be

regarded as true cleavages, but as partings of secondary origin,
3"
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since they do not occur in such portions of the crystals as

are undoubtedly fresh.

The colour of the mineral is wax-yellow passing into light

greyish yellow or hair-brown. The projecting central portion

of the larger crystals is almost always of a light ash - grey

colour with a faint tinge of yellow or brown. Only in thin

plates is the mineral translucent, otherwise only subtranslucent.

The crystal planes that are not dull have a vitreous or, owing

to the striation, almost a silky lustre, approaching on the base

to adamantine. The fracture shows a greasy lustre, or some

times only a waxy glimmer.

A section of a small homogeneous crystal, oriented parallel

to the c-axis, shows under the microscope a straw-yellow colour

without any perceptible pleochroism. Even if the section is

very thin, the interference colours are vivid, indicating strong

double rerraction. In sections from a crystal with the central

portion projecting, oriented as before, the end portions per

fecUy agree wilh sections of the small crystals. The middle

part is also straw-yellow faintly inclining to green. Weak. pleo

chroism is observable here; the ray vibrating parallel to the

c-axis is most strongly absorbed. A reddish brown pigment is

arranged in zones parallel to the base and to the traces of

the rhombohedral faces. These zones alternate with nearly

colourless ones. Sections parallel to the balle through the end

portions of the crystal are straw-yellow and homogeneous, showing

a regular po sit i ve axial image with the coloured rings close

to olle another. A similarly oriented section through the cen

tral portion of the crystal, on the other hand, shows the reddish

brown pigment in hexagonal zones. The axial image is less

distinct, and the coloured rings lie less closely, though the

plate has the same thickness as the preceding one.

For the determination of the indices of rerraction of the

mineral a prism was ground with the refracting edge parallel
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to the c-axis of the crystal I). Though the mineral transmits

but little light, the indices of refraction could be determined

with great accuracy. From the values of angles that were ob

tained the following figures are calculated

Green Yellow Red

(J) 1,6767 1,6742 1,6718

E 1,7729 1,7701 1,7664

S:-Cl) 0,0962 0,0959 0,0946.

For the parisite from Muso the indices of refraction hale

been determined by Se n a r m 0 n t, whose values are quoted by

Des Cloizeaux. These values are as follows

tIJ

1,569
c

1,670 0,101.

The Greenland mineral consequently has a considerably

stronger refraction than the American mineral. The strength

of the double refraction, on the other hand, is about the same

in the two minerals.

Before the blowpipe in the forceps the mineral is infus

ible and emits an intense white light. Splinters that have been

ignited al'e of a light liver-brown colour and traversed by

cracks. The mineral is fairly easily soluble in acids, with the

evolution of carbon dioxide.

Of the analysis made by me the following account may be

given. Pure material for analysis has by no means been

wanting, and the values obtained could therefore be verified by

duplicate determinations. 80th the carbon dioxide and the

fluorine were determined directly. The carbon dioxide was

I) All prisms and plates cut for the axial angle determinations, and micro
8copical preparations used in this inYestigation haye been Dlade by Mr.
A. R. And e r ss 0 n, •Preparator. at the Geological Institution of the
University of Upsala, with his well-Imown skill and care. The~' are
deposited, together with the rest of the material of investigation, In the
Mineralogical Museum of Copenhagen.
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driven otT by boiling with dilute hydrochloric acid and collected in

a potash apparatus. The fluorine was expelled as silico-fluoride,

was collected in a soda solution and then precipilated as

fluoride of calcium. The precipilate obtained by ammonia

from the mineral solution was dissolved in hydrochloric acid,

and the ~olution was saturated with potassium sulphate, by

which the cerium earths were thrown down. Tbe slight amount

of precipilate obtained by ammonia fr?m the filtrate was allributed

to }llria. The cerium oxide was separated from the lanthanum and

didymium oxides by leading chlorine for some lime into potash

solution in which the oxides were suspended. l'he undissolved

residue was taken to be oxide of cerium. The values thus

found are given below under I. Those obtained by Dam 0 u r

and De viii e from the mineral from Muso are given under 11.

9~,oo.

.=>,55 . . .. 0,2921- 2

101,34

2,34

COt
Ce 2 0 a ·

LayOa fl.
Di2 0 a

YyO a ·
CaO .

NatO.

KtO
F ...

-0 ...

I.
Molecular

ratios.

26,64 0,6032-2

28,14\
22,88 .. 0,3221-1

1,23

ti ,131
0,19 .. 0,3103-1

0,12

5,82 . . . 0,3063-1

102,05

2,45

99,60

23,48 ..

44,
17 18,05

9,98

10,11 .

11.
Molecular

ratios.

0,5337-3

0,3702- 2

0,1808-1

For the mineral from Narsarsuk the chemical formula thus
becomes

CeFCaCtOa ,

in which le indicates all metals of the rare earths contained in

the mineral, and Cet stands for calcium together wilh th~ small



quantities of alkali metals. This composition may be denoted

by the following structural formula:

F

For the mineral from Muso the formula would be some

what more complicated, viz.

Ce 2 F2 Ca 0aOa ,

the structural formula being as follows:

°----------------- --O-O-O-O-C
1\ f\ f\

FOO 00 OOF
\1/ \j \1/

Ce Crt Oe

The values found by Da m 0 u rand De viII e do not, how

ever, quite correspond to the lalter formula, The quantity of

fluorine indicated is too small. Further, the analysis shows a

loss of 1 per cent. If this loss is assumed to be fluorine tor

hydroxyll, the agl'eement with the proposed formula is somewhat

better. The difference in composition between the two minerals

would then lie in the fact that the Narsarsuk mineral consiBts

of equivalent quantities of flllorcarbonate of earths and of cal

cium ~arhonate, while in the mineral from MU80 these sub

stances are presumed to enter in the proportion of 2 to I.

In the foregoing it has been stated that the two minerals

differ from each other with regard to several of their most

important characters. To facilitate the comparison these cha

racters are collected together in the following table.



ParlsltAl from Muso.

Composition: Ce2 F 2 CaCH0 9

Cleavage: Distinct basal

Sp. Gr.: 4,86.
Refractive indices: w = 1,569

i = 1,670

Crystallization: Hexagonal
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Mineral from Narsarsuk.

CeFCaC2 OH
No distinct true cleavage

3,902

1,6742

1,7701

Trigonal

Thesll differences are so important that, if all Ihe state
ments could be accepted as correct, Ihe mineral from Nars8r
sul which I have here described, and the parisite from Muso

should be regarded as two distinct mineral species. The correct
ness of the statements a8 to the MU80 mineral is, however,
ill my opinion not quite beyond all doubt. The chemical for
mula of Ihe mineral cannot be definitely established, as long as
the analyses shows a considerable loss. If this loss represents

fluorine, Ihe formula of Damour and Deville will hold good. If,
on the other hand, the loss consi8ts, for instance, of lime, the
composition approaches somewhat more to that of the mineral
from Nnrsanuk. llut in tbis cuse no simple relation between

the amounts of calcium carbonate nnd tluorcarbonate of the rare

earths is obtained; that these substances should replace each uther
i:-omorphously, can hardly be assumed 11. The discrepancy as

to specific gravity may to some extent be explained as due
to the fact of Ihe Muso mineral containing a considerably
larger amount of the heavy earths than does the other mineral.

I) After the above WllS written, an article on parlslte from Ravalll Co.,
Montana, has been published by S. L. Pe n fl e I d and C. H. Wa r re n
(Amer. Journ. of Science, 1899, .. Ser., Vol. 8, p.21). In this article an
anlllysis made by WarreD on parl81te from Muso Is also given. This
aoalysls agrees very closely with the formula Ce,F,CaUJO. given above.
This composition also belongs to the recently discovered parisite from
Ravalll Co.• which has, likewise, been found to be holohedral hexagonal.
These facta are of the Ilreatest Importance with regard to the position of
the mineral from Naraarsuk I hope soon to come back t8 the question.
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It ought, therefore, to be heavier, though one might not ha\'e

expected to find the discrepancy so great as it really is.

As for the hexagonal crystallization of the original parisite

I have already pointed out that it may possibly be only ap

parent aDd due to const:mt twinning parallel to the base.

In other respects there is great agreement between the

two minerals, and judging onl~' from the outward appearance
one could not consider the Narsarsuk mineral to be distinct

from parisite. As, moreover, experience proves the necessity of

great caution in announcing a substance as a new mineral

species, I desist for the present from claiming for the one

hl're described the position of a new mineral. It may be united

to the parisite, and the true explanation of the discrepancies

stated may depend on fnture investigation.

The parisile is of fairly common occurrence on Narsar

suk. At the locality No. 2 it has been found in the greatest

quantity. Small crystals are most common here, but also

larger individuals ha\'e been found in this place. The accom
panying minerals here are neptunite, erididymite, regirine,

microcline etc., all of which are older than the parisite. Of more

recent or of contemporaneous origin are albite, elpidite, Ono

rite, cordylite and polylithionite. Also at the localities No. 12

alIII 13 parisite has been met with tolerahly abundantly. At

the former locality the largest of the known crystals (see

page 31) was found. The best developed, medium-sized crystals

were fonnd at the locality No. 17 associated with the same

minerals as at the locality No.2 and, besides, with arfvedsonite,

rhodochrosite, and spodiophyllite.

10. Cordylite (Barinm-parisite).

The name of this new mineral is derived from the Greek

word xoparJ~T), a c lu b; the reason is that its crystals often
ba\'e a club-like form.
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Cordylite has as yet only been found in the crystallized

state j the crystals are always of minute size. The largest

individuals met with reach only 3mm in length by 1mm in dia

meter. Most of the crystals, however, do not even reach 1mm

in the greatest dimension.

The crystals belong, as far as can be yet ascertained,

to the bipyramidal class of the hex ago n a I system. They are

bounded by a hexagonal prism, three pyramidal forms, and the

base. Their habit is partly prismatic (figs. 7 and 8, PI. 11)

partly pyramidal (fig. I, PI. Ill). In most cases the faces are

dull or show only a waxy glimmer, so that sharp reflections

can seldom be obtained. A few selected crystals, however,

have admitted of angular measurements that have given most

accurate and agreeing results. Thus, five independent measure

ments of the angle between the base and the faces of the

uppermost pyramid gave the same result, viz. 46° 12' j other

values obtained deviate by only a few minutes.

In order that tile crystallographical relation between cor
dylite and parisite may be made clear, the aforesaid pyramid

(p in the figure) must be given the somewhat complicated

symbol
P {4.0.4.lfJ}.

From the angular value given above, viz.

14.0.4. 15): (0001) = 46° 12'

the following axial ralio for the cordylile is calculated:

a:c = 1 : 3,3865,

which comes very near to the axial ratio of the parisite, viz.

a : c = I : 3,3645.

The forms observed on cordylite will, according to the

above axial ratio, obtain the following symbols:

c = {0001}, P = {4.0.4.15}, q = {t013},

r = {2023}, m = {lOio}.



The most common combination of faces is shown by fig. 7,

PI. 11. The forms are bere the bexagonal prism and the lowest

pyramid, p. The prismatic faces are almost always dull or

feebly glimmering. The faces of the pyramid p, on the other

hand, are in most cases brilliant. On crystals of this develop

ment tbey, however, regnlarly show a distinct horizontal striation,

due to the alternation of the forms m and p.
The base is comparatively seldom present on the cordylite

crystals. It forms a small, hexagonal plane, wbicb is always

smooth and very brilliant. On sucb crystals on which the base

is developed, the pyramidal faces generally are less striated

than on those where tbe base is absent. It may be stated, l\S

a rule, that among tbe faces of these crystals, the base is the

most brilliant, while the prismatic faces have the least lustre.

Among the pyramidal forms, p has tbe most, and r tbe least

brilliant faces. Thus, the lustre gradually diminishes from the

base to the hexagonul prism.

In the face-combinution of the cordylite crystals the forms

q and r play a subordinate part. They mostly occur on the

comparatively rare crystals of pyramidal habit (figs. I, 2, PI.

Ill). These faces are in general very narrow, and on account

of their feeble lustre they can only in exceptional cases be de

termined. Often they (apparently) form a continuous rounding

of the edge between p and m.
The following table contains the measurements from which

the different forms ha~e been dett:rmined.

(~.O.:r.15) :\0001) = 46°12'
46° 9'
46° 12'
46° 12'
46° 15'
46° 12'
46° 12'

---

Mean "°12'

(4. O.:r. t 51: 14. O. 4. 15) =: 92°4{'
calculated 92°24'

(1013\: 100011 = 52°51'
52°29'
52°25'
52°51'

Calculated 52°30'
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(4.0.4. 15) : (4. 0.4. f 51 = 87° 9'
calculated H7° 36'

i2023) : (0001) = 69° 47'
calculated 69°1'

11013\:(1010) 37° 4'
calculated 37° 30'

(1010) : 101101 = 59° 55'
60° 4'

~-- -

Calculated 60° -

The cordylite crystals are mostly attached by one ('nd to

the surface on which they rest j hence, of course only the free

end has been eapable of crystalline de\'elopment. Sometimt's,

however, tbey are attached by one side (longitudinally) j some

times also two individuals have grown together so as to form

a cross. In the latter cases both ends are developed.

The development of these crystals presents a peculiarity

of form: they onen have 8 sceptre- or club -like appearance

(hence the name of the mineral). This shape is due to the

circumstance that the common pyramidal crystal, instead of

being, as usual, terminated at both ends by the fundamental

pyramid or the base, has got a thinner prismatic prolongation

by which the crystal is attached to the I;urface on which it

rests (Og. 9, PI. Ill. Sometimes there are two such pyramidal

crystals grown together by the base (fig. 2, PI. Ill). The re

entrant angle thus formed round the middle of the crystal might

be regarded as a mark of twinning. Such a formation is not,

however, possible here, if the base, which would be the com

position-face, is a plane of symmetry. Should the,·e be a real

twin formation, then the mineral must belong to one of the

classes of the hexagonal system in which the base is not a

plane of symmetry. There are, however, no other signs indic

ating that this should be the case. The crystals are too !lmall



46

to be subjected to the K u n d t test for pyroelectricity; nor

have I been able to produce any distinct and decisive etching

figures on them. It must therefore be presumed that the

cordylite crystals belong to the bipyramidal (holohedral) class

of the hexagonal system and that in this case there is nothing

but a parallel growth.

The colour of the mineral is pale wax-yellow; sometimes

it is nearly colourless, sometimes inclining to brownish yellow.

In the fresh condition it is nearly clear and transparent, but by

a superficial alteration the crystals usually become ochre-yellow

and dull. This is generally the case with the prismatic faces

and with the pyramidal faces that lie nearest to them. The

faces of the base and the fundamental pyramid, on the other

hand, generally are, as has already been stated, free from this

alteration. On the fresh fracture the mineral has a vitreous

to adamantine, on the base generally a pearly, lustre.

In microscopical sections the mineral is colourless or

shows a hardly perceptible tinge of yellow. Sections oriented

parallel to the vertical axis show extinction parallel to this

axis without perceptible pleochroism. Sections oriented parallel

to the base are optically perfectly isotropic. In converging

polarized light a normal uniaxial interference figure with ne

gat i v e character is exhihited. The rings are rare, which in

dicates that the mineral has weak double refraction. No at

tempts have been made to determine the indices of refractiou,

because the crystals are so small that a prism cannot be

made.

A section parallel to the base shows a zonal structure.

The zones run parallel to the hexagonal outline of the section

and seem to depend upon submicroscopic inclusions (fig. 10,

PI. Ill. In the middle of the section there is a minute hexa

gonal area that is clear and without inclusions. This area

is surrounded by a hexagon of some opaque yellowish matter.

Cnder high magnifying powers it separates into concentric zones
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of alternately clear and opaque substance. From its si des (not

from the corners) radiate brush -like opaque lines forming a

star of six rays. Outside of this hexagon the section is clear

and free from inclusions nearly as far as the outer edge, where

there is again an opaque zone of the same character as the

foregoing. From its sides rays shoot inwards meeting the rays

of the central star. These phenomena probably are of a second

ary nature and due to alteration of the mineral.

The hardness of cordylite is = 4,5 (the mineral easily

scratches nuorite, but not apatite). It is rather brittle j frac

ture conchoidal. Parallel to the base there is a very distinct

cleavage. In this direction the crystals easily break, anrl the

above described structure is often microscopically observahle

on the cleavage plane.

By weighing' in benzole the specific gravity of the mineral

was found to be = 4,31 (Mauzelius).

Before the blowpipe, cordylite behaves as follows. When

heated alone it decrepitates violently cleaving into thin plates

along the basal cleavage. In the most intense heat the

~plinters become brownish in colour, but do not melt. Moist

ened with hydrochloric acid they colour the name green.

The mineral is easily soluble in hydrochloric acid with

the evolution of carbon dioxide.

As only a very small quantity of cordylite has been found,

the amount that could be procured for the analysis was rather

scanty. Nearly all the specimens at hand were scraped, and

the impure material thus obtained was subjected to a tedious

process of collecting under the magnifying glass. In this way

U,6489 gr. of almost pure material was obtained. This material

was divided into two portions, the carbon dioxide being deter

mined on 0,2501 gr. and the other constituents on the remain

der. The analysis has been performed by 1\. i\I a u z e I ius,

and the result is as follows.
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Moleculaf fatlos.
CO 2 23,47 O,68lJ }

0,634 3
Th02• 0,30 0,001

Ce 2 0 11 23,72 0,072 }
0,160 0,84

La2 OslJi20ll elc. 2a,67 0,078

Y2011' trace
FeU 1,48 O.O~I
BaO li,30 0,113 0,167 0,94
CaO 1,91 0,034

1/2° 0,80 0,044 }
0,172 0,97}' (4,871 0,1282 ...

Insoluble 2,68
~--------

102,06° .... ....... 2,06

tOO

The molecular ratios of the carbon dioxide, the sesqni

ox.ides, the monoxides, and the fluorine are consequently ap

proximately 3: 1 : 1 : I. This gh'es the followinll' chemical for

mula for cordyJile:

But the values found do nol exactly correspond to this

formula. The discrepancy might be explained by the motel'inl

being perhaps in part not quite fre!\h. That the materinl

for the analysis was not perfectly free from foreign admix

tures, is shown by the insoluble residue. It is also to be

regretted that the fluorine could not, for want of material, be

determined directly.
However, it is evident that the mineral in question is nearly

related to parisite, especially to the parisite from Muso. In

chemical constitution the two minerals agree excepting that the

amount of calcium entering into one is replaced by barium in

the other. The I!peciflc gravity of cordylite, too, is the

same as that of the parisite from Muso; basal cleavage is

likewise common to the two minerals. On the other hand,

they differ distinctly from each other in cordylite being
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optically negative with, as it seems, we a k double refraction,

while parisite has 11 t r 0 n g, po sit i v e double refraction.

If the parisite from Muso is in reality holohedral hexagonal,

then cordylite agrees with it also in this respect in contra

distinction to the parisite from Narsarsuk, which is decidedly

trigonal. It is not, however, proved that the mineral from

Muso and cordylite may not be trigonal, as what is regarded

as hexagonal bipyramids of the first order mighl be such pyra

mids of the second order. Such is, for instance, the case

with the mineral spa n g 0 lite, the rhombohedral nature of

which could be established only by etching 1).

Cordylite has been fOllnd only at the locality No. 2 on

Narsarsuk. The mineral occurred here very sparingly partly

implanted on loose specimens and partly on the pegmatite in 8 i t u.

On the specimens it is mostly associated with parisite and nep

tunite, and also with the ancylite described below. The cordylite

crystals are often implanted on regirine crystals, generally in

small depressions on the latter. Sometimes the mineral is met

with on neptunite crystals of type 11 and also on tabular

cr,stals of lepidolite. The mode of occurrence shows that the

mineral belongs to a comparatively late generation, as both the

neptunite and the parisite , which are among the most recent

formations, are nevertheless older than the cordylite.

11. Ancylite.

This naIDe is derived from the Greek word drxu.(o~, cur ve d,

and has been chosen in allusion to the fact that the crystals

of the mineral always have their planes strongly curved.

This new mineral has only been met with in crystals, but

these are small in size and not very distinctly developed. There

are, 8trictly speaking, two different kinds of them, though a

J) Amer. Jonrn. of Selence. 1890. Vol. 39. p.370.

XXIV.
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sharp line can hardly be drawn between them. The least distinctly

developed crystals measure less than 1/2- in diameter and are

nearly spherical in form. Single crystals of the other kind reach

4.... across, and they are in general somewhat more distinctly

developed. Though their faces are always strongly curved, it may

however, easily be observed that the crystals have an octahedral

development. It may also usually be seen without difficulty that

they are not regular octahedra, being shorter between the opposite

corners in one direction than in the two other directions. Another

easily observable fact is that two pairs of faces, namely those

meeting at two opposite middle edges, if the aforesaid shortest

direction is given a perpendkular position, differ as to their

physical character from the two other pairs. From all this it is

evident that the mineral cannot belong either to the cubic or

to the tetragonal system. The optical investigation also shows

that we have here a rho m b ic mineral. As, however, the faces

present are of two different kinds they cannot form a rhombic

bipyramid. The crystal form of the ancylite must consequently

be considered as a combinatian of the prism of the first and

that of the second order, viz. (Fig. 3, Plate Ill)

d = {IOI} and e = {01l}.

It has not been possible to find a single crystal with faces

plane enough for measuring the angles on the reflecting gonio

meter. That the middle edges of the prismatic faces make

angles of very nearly 900 with each other may be perceived

without measuring. This is, indeed, all that could be ascer

tained by the attempts made to measure the angles on the

reflecting goniometer, for the values obtained for the same angle

vary up to 200
• I was therefore obliged to use another method

for measuring the angles, by which, however, only approximate

results could be obtained. On microscopical sections orientated

parallel to the first and the second pinacoids the angles of the

outlines were measured under the microscope with the greatest

possible accuracy. As, however, the faces are curved, the
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outlines of eourse also become curved, so that they could only

be approximately adjusted. A great number of adjustments and

readings have been made, and of the values thus obtained the

means have been taken. The measurements found in this

way are

(tOll: (101) =- 90° 5' and (Oll) : (0111 =0 85" 4'.

from them the following axial ratios for ancylite are

calculated:
a : b : c = 0,916: 1 : 0,9174.

The larger and better developed ancylite crystals generally

occur isolated from one another on the substance to which

they are attached. The occurrence of a number of individuals

grown together into small groups or druses is rare. They

are often developed almost on all sides, being attached in rows

along thin needles of regirine or imbedded in a loose felted

mass of such needles. Owing to the curved form of the faces

and the circumstance that the corners and edges are more or

less rounded the crystals get a somewhat sphere-like habit.

The highest degree of curvature is exhibited by the faces

belonging to the prism of the second order, e; further they are

generally almost quite dull. With the aid of a magnifier one

finds that this dullness is due to the fact that the faces are

divided into a number of minute triangular elements orientated so

that their outlines are parallel to the outline of the whole face.

The faces belonging to the prism of the first order, d, are

more even than the others. They are also often tolerably bright.

However, a division into diminutive triangular faces is obser

vable also on them; but this division is here far less distinct

than on the other faces.

The smaller, less distinct crystals are generally more

rounded than those now described; they are either nearly sphe

rical or have the form of irregular grains. They usually form

continuous crusts coating the surfaces of feldspar or regirine

individuals. Masses of small ancylite crystals grown together
4"
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in this manner sometimes fill up tolerably large spaces between

crystals of other minerals. Such masses, several eentimeters in

thickness have been met with; they seldom inclose foreign

minerals. The small crystals are generally grown together so

as to form thin flat plates, which are aggregated in parallel

position, so that the whole forms a porous, schistotle structure.

The consistency of the whole is 80 loose that it can easily

be crushed between the fingers.

In colour ancylite varies somewhat. Its normal colour

is light yellow inclining to orange. Often the crystals are

brownish or greyish, sometimes quite resin - brown. The

small crystals that form crusts are generally of a yellowish

green or yellowish grey colour. The crystal faces, when they

are nol dull, show a vitreous lustre; the fracture has a greasy

lustre. The mineral is only subtranslueent.

Microscopical sections are colourless, but somewhat opaque.

With a high magnifying power this opacity is found to be

chiefly due to numerous mgirine needles that are imbedded in

the mineral mass. The section orientated parallel to the first

pinacoid (al is bounde~ by the traces of the faces that form the

prism of the first order. It has, consequently, rhombic boun

daries. The extinction is bere diagonal, though not quite uniform,

and is somewhat undulating, which probably depends on the

spheroidal form of the crystals. In the conoscope this section

presents an interference figure with large axial angle (the obtuse

bisectrix). The section parallel to the second pinacoid (h) is

bounded by the traces of the faces that form the prism of the

second order and, consequently, also has rhombic boundaries.

The extinction directions lie diagonally I and an undulation like

that in the foregoing section is observable. The conoscope

shows an interference figure with a smaller axial angle (the

acute bisectrix); also here, however, the axes are not visible

within the field of the microscope. The section parallel to

the third pinacoid (C) is bounded by the middle edges of the
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crystal, and its outline is, consequently, rectangular. The ex

tinction is parallel to the sides of the section and still more

undulating than in the foregoing sections. The oirection of

the greatest velocity of light coincides with the crystallographical

a-axis.

From the foregoing it is clear that the plane of the optic

axes of the ancylite is parallel 10 the third pinacoid {OO 1}, ano

that the acute bisectrix coincides with the crystallographic b

axis. As the latter also is the direction of the smallest velocity

of light, the ancylite is optically positive.

The sections show high interference colours, and even

tolerably thin sections show white of a higher order. The

mineral, consequently, is strongly doubly-refracting. Owing to

the unfavourable condition of the material it has not, however,

been possible to determine the indices of refraction.

The hardness of ancylite is = 4,5. The mineral is

possessed of a certain degree of toughness, so that, when it

is crushed, the splinters do not fly about. The fracture is

splintery. Cleavage not observable.

By weighing in benzole the specific gravity of the mineral

has been found to be = 3,95 (Mauzelius).

Before the blowpipe in the forceps ancylite is infusible,

and, as the carbonic acid is expelled, it assumes a brown

colour. Heated in the closed tube it gives olT water abundantly.

Moistened with hydrochloric acid it imparts an intense red

colour to the flame. It is readily soluble in acids with

evolution of carbon dioxide.

The material for the analysis was taken from the crusts

of small yellowish green crystals above mentioned. The crusts

were crushed and the minute crystal grains selected by hand

picking with the aid of a magnifying glass. The material u&Cd

may be regarded as perfectly pure. For determining the carbon

dioxide 0,6614 gr. was used, and for the determination of the



other constituents 0,2961 gr. The analysis, made by R. M a u

z e Iius, gave the following result.

Molecular mHos

CO2 23,28 0,529 7
Th02 0,20 0,001

Ce 20 a 22,22 0,068 l
t,9

L(l20a~ Di20 a elc. 24,04 0,073 10,141

Y20a trace

FeO 0,35
O.~IMnO trace

SrO 21,03 ° ') 0,234 3,1
,20w

CaO 1,52 0,027

H 2O 6,52 0,362 4,8

F trace

Insoluble 0,60

99,76

As will be observed, the molecular ratios of the carbon

dioxide, the sesquioxidell, the monoxidell, and the water ap

proximate closely to 7 : 2 : 3 : 5 corresponding to the formula

4Ce(OHICOa+ 3SrCOa+ 3H2 0.

Though this formula certainly is comparatively simple; yet

the composition of the mineral must be considered rather remark

able. Besides the high percentage of strontium, which is note

worthy, it is particularly the amount of water that merits ob

servation. The latter can by no means be secondary, because the

mineral no doubt is absolutely fresh. According to the formula

two molecules of water enter into the group 4Ce(HO)COa• The

part played by the remaining three molecules cannot for the

present be determined. That they ought to be regarded as

water of crystallization, is very improbable, as it has not been

ascertained that any part of the water should be more loosely

combined than the rest.
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The only mineral, to which one might think of uniting

ancylite is the weybyeite described by BrOgger 11. The cry

stal8 of both these minerals belong to the rhombic system, and

both consist chiefly of carbonates of cerium metals. I also

started a pr i 0 ri from the supposition that the new Greenland

mineral could be identified with the weybyeite. This has, how

ever, proved impossible. The weybyeite crystals resemble small

crystals of zircon formed by the fundamental pyramid alone.

This may also be said to be the case with the aneylite crystals,

but basal sections of the crystals in this position differ from

each other. With the weybyeite the extinction-directions are

diagonal, with ancylite, 00 the other hand, parallel, to the

borders of the section. The axial ratios calculated for the two

minerals are:

for weybyeite a: b : c = 0,11111111: 1 : 0,64

- ancylite a: b : c = 0,1116 : I : 0,1117.

Giving the crystals this position, the optic axial plane of

ancylite is parallel to the base, that of weybyeite parallel

to one of the vertical pinacoids. If the ancylite crystals are

given such a position that the plane of the optic axes coin

sides with one of the vertical pinacoids, e. g. the first, {tOO},

and the obtuse bisectrix with the vertical axis, the forms

present become

e = {ltO} and d = {tOl},

and we obtain the following axial ratios:

a: b: c = 0.917: I : 0,1116.

These axial ratios cannot, any more than the former, be

brought into a rational relation to that of the weybyeite.

If, lastly, the crystal is revolved 90° about the a-axis, d

becomes = {1I0} and e = {011}. With the crystal in this

position the optic axial plane is parallel to the second pinacoid,

I) Zelt8chr. f. Kryslallogr. Vol. 16, pag.650.
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and the acute bisectrix parallel to the o-axis. The axial ratios

then become a: b : c =- 0,9986: t : l.~ or, if the c-axis is

shortened to Ila of its length:

a : b : c = 0,9985 : t : 0.726.

This certainly approximates somewhat to tlie axial ratio found

for weybyeite; yet the difference is considerable.

As to the chemical composition of the two minerals a

certain agreement probably exists. Dowe\'er, the composition

of the 'weybyelte is so imperfectly known, owing to the insuf

ficient quantity of material for analysis, that a detailed com

parison is impossihle.

The larger and best developed ancylite crystals have been

found only at the locality No. 5 on NarBarsuk.. The mineral

was met with here together with needle-shaped regirine crystals

or hair-like regirine individuals forming felted masses, together

with clear, prismatic albite crystals elongated in the direction of

the c-axis, dark-brown zircon crystals of type 11, etc. Of these

minerals, the ancylite has been last formed. The minute ancylite

crystals grown together into crusts were found at the locality

No.2. The crusts generally occur on strongly corroded feldspar

individuals. Among the numerous secondary minerals occurring

in the place cordylite is the only ODe that may be said to

have been found as directly associated with ancylite. The laUer

seems to be the older of the two.

12. Eudidymite.

Eudldymite from Narsarsuk i8 of extreme rarity, as only

three detached crystals of the mineral have been found. They

were met with among the loose gravel at the locality No. 3.

The largest one is 3211lJl1 in length, 20mDl in breadth and 11"1111

in thickness and consists of a large number of crystal tables

grown together in such a manner that the b-axes of the different

individuals are parallel to one another, while the respective a-
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axes land, of course, also the c-axes) hold a radiating position

with reference to one another In the plane of the st'cond pina

coid. The extreme tables of the group thus form an angle of a little

more than 20° with each other. The crystal tables are very thin,

but tolerably rich in faces. On account of the intergrowth they

are not suitable for measurements of the angles. The extreme

ones are rounded by the wearing of the gravel. Between the

divergent tables there are light needles of elpidite and small

single parisite crystals. These two minerals are consequently

younger here than the eudidymite. The second of the eudi

dymile specimens found at the place has nearly the same size

as the one described above, but the intergrowth is here more

irregular and the single tables less perfectly developed. Between

the tables occurs elpidite, abundance of small quartz crystals,

and small rounded crystals of ancylile. The third specimen

is 15mlll in length, 1'111111 in breadth and 2- in thickness. This

specimen also consists of a number of thin tables grown to

gether in somewhat divergent position with the b-axes parallel.

On this crystal group occur individuals of epididymlte, of which

a description will be given in the following pages.

In order to do as little injury as possible to the valuable

crystal groups, only a few very small tables were detached, on

which the necessary angular measurements were made. The

following forms were found to be present, viz.

'1= {501}, b={OIO}, e={0.1O.3}, .p = {053} , c={OOI},
t=f55t}, v={334}, s={552}, u={335}, l={31O}, ·z=
{t5.5.3}, ·k={15.5.3}, ·i={625}.

The forms marked by an asterisk (.) are new for the

mineral.

Like the well-known Norwegian eudidymite crystals these

crystals are also tabular parallel to the third pinacoid. Being

bounded by faces belonging to the zones [111, 00 I] and

[lll, 00 I] they likewise have a rhombic outline with angles
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closely approximating to 60° and 120° (Fig. 4, Plate III 1). Among

the present forms, t is always predominant, and the other

forms v, 8 and u occur only as extremely narrow truncations.

The second pinacoid b is almost always present, mostly also f!

and ~ the latter, which is new, nearly as often as the

former. The pinacoid of the first order, q, is represented by

large faces. In the zone between it and the third pinacoid

c other forms occur, but the faces belonging here were too

narrow and too dull to allow of a determination. The zone

[310, 001] is of special interest. Of the forms belonging here

only l occurs on the Norwegian mineral. On the Greenland

mineral not only this form but also the three new ones, z, k,
and i, have been observed and determined on the same corner

of the crystal. All of the faces are distinctly developed and

allow of good measurements. The form k belongs to the zone

q : k : t : b running round the crystal table. This zone is of

particular importance, because, next to the third pinacoid {OOl},
t is the most dominating form of the crystals, parallel to which

there is also a distinct cleavage. One might, therefore, feel

inclined to give the crystals such a position that the said zone

becomes the vertical zone. The form q would then become the

first pinacoid and k and t prisms of the third order. But it appears

that, when such a fundamental position is chosen, the other

forms have still more complicated symbols than those that

result from the position proposed by Br ti g g e r.

All forms whose presence on eudidymile has been hitherto

ascertained have been collected together in the following table,

which also shows the forms occurring on crystals from the

different localities.

I) The form p = 10531 Is here erroneously designed g.
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Table of forms of eudidymite.
ill-re Aro Lllle Aro 1) Narsarsuk

~ C ~,{001} . . . . .. X X X

• b = ,{01O} . . . . .. X X. •• X

• e =v{O. 1O.3} . . .. X •••••••.• X

"p c=v{053} . . . . . . . . . . . . . . . . .. X

d =1I{502} , X X

x ='{1O.0.2} X

( ~ q =1I{5~} . . . . .. X ••••••••• X

• I =v{310} . . . . .. X ••••••••• X

'U =v{335} . . . . .. X X X

o = v{ Ill} . . . . .. X X

• S =0 v{ .'>52} . . . . .. X X X

r =V{221} . . . . . . . . . . .. X

f=v{I14} X

g ='{338} . . . . . . . . . . .. X

h =~{559} . . . . . . . . . . .. X

,v =v{334} . . . . .. X X X

I t =J{551} . . . . .. X ••• X X

"z =oI{15. 5. 3} . . . . . . . . . . . . . . .. X

• k = v{ 15. 5. 3} . . . . . . . . . . . . . . .. X

• i =V{625} . . . . . . . . . . . . . . . . .. X

Y =t{H. 5. 18} . . . . . . .. X

The measurements from which the different forms of the

eudidymite crystals from Narsarsuk have been calculated are

given below.
Measured Calculated

. b : c =- (010) : (001)

, e : b =-= (0. 10.3) : (010) =

Pv~ : b = (053) : (010)
,q : c = (~O1) : (00 l)

yU : c = (33.'» : (001)

90°

15° 11'

28° 28'

i6° 15'

3io 5'

90°

15° 12 1/2'

28° 30'

i6° Ii'
36° 49'

1) Bull. of the Geo!. Instil. of Upsala, 1898, Vo!. 4, p. 16.
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Measured Calculated

8 : C -= (552) : (001) ,-= iO° 55' 70° 55\/2'

t : c = (551) : (00t) V"= 83° 82° 59'
V : c = (334) : (UOI) v= 44° 37' 44~ 45'

z.;I: c = (15.5.3) : (OO1)v= 71° 51' 71 ° 57'
v l : c = (310) : (001) ¥= 86° 50' 86° 42'

k : c = (1"5.5.3) : (001)\= 78° 2' 78° 2'
i : c = (625) : (001) 11= 43° 13' 43° 20'
t : b = (551) (010) \01= 30° 58' 31 ° 2'

t : t = (551) (551) 11= 62° 7' 62° 4'
y t : q =- (551) C~ol) ~= 58° 57' 58° 58'

~k : q = (11. &. 3) : (501)v= 28° 5W 29°

Twinning occurs rather subordinately on the elldidymite

from Narsarsllk. By far the greate!.\t number of the crystal!!

are single individuals; it is only exceptionally that one meets

with some thin lamella grown into, or grown together with,

the thicker principal individual in twinned position. These

twins are formed according to the following rule: the twinning

plane = the third pinacoid {OOI); the twinning axis, about

which one of the individuals is revolved 180°, is at right

angles to the said plane. Twinning according to the second

of the law" proposed by Br () g g er \1 for the Norwegian eudi

dymite does not, as far as hitherto known, occur in the

Narsarsuk mineral.

As has been mentioned in the foregoing, there, however,

occurs a remarkable intergrowth between individuals of elldidy

mite and epididymite in perfect accordance with the relation

observed between the two minerals from Lille Aro I). This

intergrowth consists in the fact tbat needles of epididymite are

1) Zeitschrift fiir Kryst. Vol. 16. p.591.
') Bull. of the Geol. lnst. of Upsala. Vol. IV, pog.23
') Loc. clt.
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in regular orientation implanted on the faces of the third pina

coid of the eudidymite. The orientation is such that the longi

tudinal direction of theepididymite needles is parallel to the

edge (111:001) or (111:001) on the eudidymite, and the

third pinacoids {OO I} of the two minerals are parallel.

13. Epididymite.

Of this mineral only very little material has hitherto been

known. In the Lutzen collection a very small quantity of

it was found, and the crystals on which accurate measurements

could be made, were very diminutive in size. The scanty supply

of suitable material was also the reason why the optical investi

gation of the mineral could not be performed with the desirable

accuracy.

The find of epididymite made afterwards near Langesund

in Norway was, it is true, richer in as much asa larger number

of specimens were met with there. But the single crystals on

these specimens were smaller still than those from Greenland.

An accurate optical investigation according to usual methods

could not, therefore, be made on them any more than on the

first-mentioned material. There has, consequently. been a

certain deficiency in our knowledge of this mineral.

The epididymite material which I have collected on Nar

sarsuk is very rich, various, and excellent in every respect.

Epididymite is, indeed, one of the most common minerals of

the place. It was found at ditrerent localities in the area and

with very varying associations. It is always crystallized, and the

crystals vary in size from such as can be seen only with the

aid of a magnifying glass to individuals and groups of more

tban half a decimetre in extent. Also in form the crystals

ditrer considerably from one another. Among the different

shapes three crystal types can easily be distinguished, a de

scription of which is given here.
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Type I. (Needle-shaped crystals).

By far the greatest number of the epididymite crystals

occurring on Narsarsuk have an elongated, needle-like shape;

They are generally small, seldom attaining more than half a

cm. in length and Imm or two in thickness. The faces in the

zone of the longitudinal axis are in general strongly striated;

owing to this the more subordinate among them are sometimes

difficult to determine. The faces that bound the crystals at

the ends, on' the other hand, are in most cases very well

developed.

All forms previously observed by me on epididymite from

Narsarsuk were found on crystals belonging to Type I. The

position originally given to the crystals was such that their

longitudinal direction coincided with the crystallographical b
axis, the most distint:t cleavage of the mineral with the third

pinacoid {001}, and the somewhat less distinct cleavage with

the flrilt pinacoid {lOO}. With this position the axial ratios

calculated from the angles

(310) : (lOO) = 30° 4' and (201): (001)

are as follows:

a:b:c = 1,7367: I :0,9274.

The a.xial ratios established for the monoclinic e u did YID it e ,

which is identical in chemical composition with epididymite,

are the following:

a: b: c = 1,71069: I : 1,1070; ii = 93° 451/2'.

Now, a somewhat greater agreement between the axial

ratios of the two minerals is obtained by interchanging the

a- and b-axes of epididymite i. e. revolving the crystals 90°

about the c-axis and mak.ing the dome {201} = {Oll} and the

prism {3tO} = {I to}. The axial ratios thus obtained for

epididymite are

a:b:c = 1,7274: 1: 1,0680.



63

The forms hitherto known for epididymite are collected

together below under a according to the new position,' which

is now proposed, and under It according to the position previ

ously suggested.

a It

a--;- {!'OD} b (OlD}
b= tOtO} Cl = ('lOO}
c=!= {ool} c= {DOl}

m = {liD} n= {31o.}
11= {3ID} In' = {IIO}
l= {~}.!.lo l = {210}

d = {O11} d = {201}
e = {on} e = {403}
f = {O21} f = {401}
g = {OI2} g =: {tOt}
h = {03S} h = {304}
i = {OI3} {203}

P = {31'} p= {221 }

The most important of these forms are represented on

Fig.;', Plate Ill. Among the terminal faces the prism of the

third order, n, is predominant; often it is present alone. The

fundamental prism m, however, also frequently occurs, but

its faces are subordinate in size, compared to those of the

preceding form. The pyramid p is less common, which

is also the case with the first pinacoid a., that, besides, always

is very narrow. Of the rarest occurrence is the prism l (not

represented in the figure), which cannot, like the other planes

in this zone, be referred to the hexagonal system. The pre

sence of this form is, however, fully ascertained both on the

mineral in the Liitzen collection and on the new material.

Among the forms in the zone of the a-axis the prism of the

second order, d, is always predominant. The prisms hand f
too, are generally tolerably well developed. The other forms, in
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the zone of the a-axis are often less distinct or only indicated

by striation. Also lhe faces of the second and third pinacoids,

band c, are generally very narrow on crystals of this type.

Besides lhe forms mentioned above I have found on the

new malerial two new ones, viz.

k == {aol} and 0 == {312}.
The form k symmetrically truncates the combination-edge

(313) : (i13) (Fig. 6, Plate Ill), by which its symbol is fully

determined. The form 0 is in the zone between p and e. There

fore, the ratio of the a- and b-axes is the same for it as for

p, i. e. a : 3 b. The following values of angles may also be

given.

o
k

c == (312)
C == (301)

Measured

(001) 46° 51'

(001) = 61° 55'

Calculated

46° 57'

61 ° olD'

These two forms complete an important zone, whose symbol

is [133] and to which the following faces belong:

(011), (312), (301) and' (310).

The epididymite crystals belonging here are generally at

tached by one end either singly or in irregular groups. Some

times several individuals present a regular orientation, being

grown together by the b-pinacoids and having their basal faces

in a common plane, by which tolerably wide plates have

been formed.

Tw ins are not uncommon, and are formed by two individuals

with common c-axis crossing each other at an angle of 60°;

when a third individual is present, a regular star of six rays is

formed (a trilling). The plates mentioned above often consist

of such twinformations, a system of parallel needles being

traversed at an angle of 60° by another (often also by a third)

such system. Only penetration twins have been observed.

As mentioned above, the epididymite of type I is of most

common occurrence on Narsarsuk. It has been observed at the
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following localities. At No. 3 it occurs in association with

catapleiite, eudidymite, aegirine, etc.; at No. 4 it is found together

with neptunite of type I, elpidite, quartz, etc.; at No. 9 it is

associated with elpidite etc., at No. 13 with lorenzenite needles,

and at No. 15 with rhodochrosile and elpidite.

Type 11 (Broad platesl.

The epididymite crystals belonging to this type are charac

terized by being broadly tabular parallel to the base Wig. 7,

Plate Ill). They aUain considerably larger dimensions than the

crystals of the foregoing type. The largest individuals that have

been met with are 30111 in width and 1CIII in thickness; yet they

are only fragments and must, therefore, have been still larger.

The dominating forms are the third and the second pinacoid.

The former (the base) is always strongly striated parallel to the

a-axis. Deeper depressions often run in the same direction,

indicating that the crystal plates are formed by a number of

needles that have grown together, showing a transition from

type I to type 11. The second pinacoid is also in general

striated longitudinally.

The combination-edges between tbe two dominating pina

coids are truncated by a number of planes. On the goniometer

one obtains for them a large number of more or less distinct

reOectiC)Ds. Several of them are here neglected, as not leading

to simple symbols. The forms given below as quite certain

have comparatively simple symbols j all of them have been

observed more than once.. They are:

q={O.1.12}, r={O.l.lO}, 8={015}, t={025), u={035),

" = {032) , x = {07 I}, Y = {091}.

Besides these, all the forms of this series stated as belong

ing to the foregoing type have also been observed on type 11.

The new forms are determined from the following measurements.
XXIV. 5
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q : c = (0. l. 12) : (001)

r : c = (0. l. 10) : (001)

8 : c = (015) : (001)

t : c = (025) : (DOt)
u : c = (035) : (DOt)
v : c = (032) : (001)

x c = (071) (DOl)

Y : c = (091) : (001)

Observed

4° 56'

5° 53'

11° 37'

23° ID'

32° 34'
58° 15'

82° 37'

83° 51'

Calculated
&0 5'

6° 6'

12° 3'

23° 8'

32° 29'

58° 2'

82° 23'

84° 4'

To this type most probably also belong two forms found

by G. Nordenskiold 11 viz.

r = {031} nnd 1C ~ {041}.

Thus it is in the zone of the a-axis that these crystals

display a great richness in forms. At the ends, on the contrary,

they often present imperfect crystal boundaries. Sometimes

the crystals have been attached at the end, or have been

broken. Usually, however, they show a single transverse face,

the first pinacoid, which is deeply striated in the vertical direction

and is totally lustreless. Beside this face, the prism n and the

pyramid p sometimes occur on the edges of the plates (Fig. 7,

Plate Ill). It is the faces of this prism that, by occurring

alternately, cause the striation on the first pinacoid a.
Small, detached epididymite crystals of type 11 have been

found at the locality No. 3 together with catapleiite, eudidymite,

etc. In larger amount, however, and in very large individuals

the mineral is met with at the locality No. 2. Here the crystals.

occur together with ;'neptunite of type 11, parisite, etc. The

minerals foOnd here were won hy digging in the solid or some

what cracked syenite ground. Unfortunately, through the careless

ness of the Greenlanders many flne crystal specimens of epidi

dymite were destroyed, and only a few large individuals were

obtained entire and unbroken.

') GeoJ. Foren. ForhandJ. 1894, VoJ. 16, p.346.
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Type Ill. (Crystals of short prismatic habil.l

The epididymite crystals from Narsarsuk that belong to

the third type are, like those of the first type, developed prism

atically parallel to the zone or the a-axis, but they differ from

the latter by their considerable thickness. Their thickness is

not infrequently as great as their length; but rarely they

exceed 1em in either dimension.

The predominant zone, tbat of tbe a-axis, is on these

crystals less striated and less rich in vidnal planes than it is

on the epididymile crystals described above. The prism d {OIl}
is generally dominating (Fig. 8, Plate Ill); it is, as a rule, accom

panied only by one prismatic form with a higher, and one with

a lower value of the c-axis. These forms usuaJly are e {023}

and f {021}, but also h {03H} and i {013} have been observed.

The second pinacoid, b, is generaJly present; sometimes it is

tolerably broad. The third pinacoid (the base), on the contrary,

has hardly ever been found on simple crystals except as a

cleavage plane.

The other well marked zone on these crystals is that of the

c-axis. The individuals generally have crystalline terminations

at both ends, almost always consisting only or the vertical

faces. Of these the prism n is nearly always predominant. On

simple crystals the fundamental prism, rn, is sometimes largely

developed. The first pinacoid, a, is always represented by

narrow faces; such is also the case with the prism l {~,3~ 0

which is rather rare. The pyramid p {3 1I} is, likewise, only

seldom observed on crystals belonging here.

Fig. 8, Plate III shows a simple crystal of type Ill. Such

crystals are, however, of rare occurrence, twinning being much

more common among crystals of this type than among those

of the two foregoing types. The twinning follows the usual

law; real penetration twins are not, however, likely to be met

with. The normal simple crystal is divided into two halves by a
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plane parallel to the third pinacoid, and one or the halves is

revolved 60° about the vertical axis (Fig. 1, Plate IV). The two

halves generally fit in perfectly with each other, the prism n and the

second pinacoid b forming an almost regular hexagon, and the

fnndamental prism, m, coinciding with tbe first pinacoid a. The

congruity is so perfect that, if the two halves are of equal size,

the twinning line may easily escape notice. Often, howe\'er,

the two halves project beyond each other, the wide composition

faces become visible, and it looks as if the two sub-individuals

lay loose on each other.

With regard to clearness and translucency the crystals of

type III surpass those or the other two types. The latter are

generally traversed by a number of cracks or present a somewhat

opaque appearance, whereas those of the third type almost al

ways are quite clear.

The mineral is, in tbe form now described, comparatively

rare, as only a few specimens have been found. They were

met with at the locality No. 2 lying loose on the ground, before

any digging was undertaken. The crystals are not attached by

one end like the needle-shaped individuals, but they are im

bedded in a porous mass, which chiefly consists of very small

calcite individuals and elpidite and a brown alteration product

with earthy texture.

The optical investigation of epididymite presents no small

difficulties, owing partly to the feeble double refraction of

the mineral, partly to its cleavages, which render the pre

paration of crystal lIections suitable for determining the optic

axial angles impossible. The epididymite material found in the

LUlzen collection was very scanty, and the optical data gained

by examining it have now proved to be very unsatisfactory,

which justifies the doubts previously I) suggested by me as to

the accuracy of that examination. The renewed investigation

I) Zeltschr. r. Kryst. 1894, Vol. 23. p.357.
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that I ha,e now undertak.en has given such results as, with

the exception of the calculated axial angles, may be regarded

as fairly accurate.

In sections cut parallel to the three pinacoids the extinc

tion is parallel to the crystallographical axes. A section

parallel to the second pinacoid, b = {01O}, shows, though

only if it is very thick, in converging polarized light an

axial image with a small angle between the optic axes. The

orientation of the image shows that the axial plane is parallel

to the third pinacoid. To prepare a continuous section

parallel to the llrst pinacoid, a = {lOO} proved impossible

on account of the cleavages of the mineral being at right

angles to this direction. However, in the fragments obtained

in the attempts to grind, one can perceive that also here the

extinction is parallel to the c- and a-axes. In a section parallel

to the base it can be ascertained that the direction of the

greatest velocity of light is parallel to the b-axis. Thus,

epididymite is 0 pt i call y po sit i ve.

The indices ef refraction were determined by means of two

prisms. One of these is bounded by a basic cleavage plane

and of a ground and polished plane in the zone [010], forming

an angle of 1J7° 1).)' with the third pinacoid. The refracting

edge is, consequently, parallel to the b-axis. The indices a

(the ray vibrating parallel to the a-axis) and r (the ray vibrating

parallel to the b-axisl were here determined by light falling

perpendicular to the basal plane. The other prism has its

refracting edge parallel to the c-axis ~d is bounded by the

second pinQCoid and a plane in the zone [001], both were ground

and polished and formed with each other an angle of 37° 22'.

The indices a and {J were here determined by light falling

perpendicular to the first-mentioned prism face. They,how

ever, lie so near to each other, that it presents the greatest

difficulty to separate and fix them. The divergence obtained

with the nicol in different positions in the collimator tube is
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50 slight, that the errors of observation are probably no less.

The values obtained are

Red Yellow Green

a 1,6416 1,6440 1,6466

(J 1,6417 1,6441 1,6466

r 1,6438 1,6464 1,64111

r-a 0,0022 0,0024 0,0026

For an accurate calculation of the angles between the

optic axes it is here necessary that the indices of refraction

should be fully reliable also with regard to the last decimal

place j for only a unit more or less in this place is of consider

able influence on the size of the angle in question. Such

accuracy seems not to be attainable here j and therefore an

error of a degree or two in the calculated axial angles may

exist. The values calculated are

2V

Red

23° 34'
Yellow

22° 38'
Green

21°42'

14. Aegirine.

No other mineral occurs on Narsarsuk in such considerable

quantities or in such large crystal individuals as aegirine.

Together with feldspar this mineral is the chief constituent of

the numerous pegmalite masses that are met with on the

plateau j as such it is no doubt of primary origin. However,

the mineral also occurs there as a secondary formation, and

probahly dating from different periods. None of the other

minerals probably offers so great resistance to the weathering

agents as aegirine. While the feldspar and most of tbe

other minerals arf\ gradually disintegrated through the influence

of the atmospheric agents, and the gravel thus formed is carried

away by water and winds, the aegirlne individuals remain more

or less intact. It is these aegirine individuals lying on the
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surface that have called the attention of the Greenlanders to

this mineral occurrence.

The L fa t zen coli e c t ion consisted mainly of such aegirine

crystals that had been isolated through the weathering of the

rock. The other minerals in the collection were either such

as were implanted on the aegirine crystals or such as probably

had only by chance been added to the collection. Thus, aegirine

in particular was well represented in this collection. To

tbe description of this mineral that I have previously given, I

have, therefore, little to add in this place.

The aegirine crystals from Narsarsuk are always imper

fect with regard to the character of their faces. The measure

ments that can be performed on them may at most serve for

the determination of the different forms, but one cannot use

them as a basis for an accurate calculation of the axial ratios

of the mineral. There is I however, no reason whatever for

supposing that the crystallographical constants of the mineral

from this locality should essentially differ from those for aegirine

from other localities. For the Norwegian aegirine Br 0 g g er

has calculated the following axial ratios:

a: b: c = t,09763: I : 0,60092

p = 73° 9/1
)

If these axial ratios are retained, the forms observed on the

aegirine from Narsarsuk are as follows

a ~ {tOO}, b = {oto}, c fOOt}, m = {ttO}, f = {310}.
1 = {alO}, P = {IOI}, S = {Ill}, u = {1l1}, x = {461},

V = {57 I}.

As to the combination of faces the crystals examined are

very simple, and all of the enumerated forms are known before

as occurring on the Norwegian mineral. The most common

J) Zeitschr. f. Krystallograpble 1890, Vol. 16, p.319.
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combination Is 1n, a, b, 8, P, x(?l (FIg 2, Plate IV) j sometimes,

besides these, narrow faces of f or 1. All faces in the vertiCal

zone, thongh very bright, are so strongly striated longitudinally

and, moreover, so nne"en, that no accurate measurements of

the interfacial angles could be made. On the larger crystals

the terminal faces P and s are always dull aod onen very

uneven.. The vieloal forms x, V etc. beloog to the lOne [110,

111], the symbol of which Is ['-12J, and have for limiting forms

(1l0) and (021). The general formula for them is Ch, k, i} with

i = h;k. These peculiar forms are represented by faces that

are more or less cylindrically curved about the axis of the

said lOne, and they cannot be determined with certainty. Such

vicinal forms also occur, though more subordioately, on the

combination edges (110, II1) and (iTo, fft). The forms be

longing here are represented by {k, k, i}, where k > l.
The majority of the crystals now described have a thickness

of about lem and a length of 5elll j but individuals measuring

2d111 in length and 80lIl In thickness have also been found. They

belong to the primary generation, being of the same age as

the feldspar, together with which they constitute the pegmatite

masses of Narsarsuk.

In habit the primary crystals are very constant. Only on

a couple of specim~ns have I observed combinations somewhat

deviating from the general type. On one of these specimens

the small crystals show the combination rn, b, P, S j the pinacoid

of the second order, P, largely predominates here, and the

prism of the third order, s, is represented only by small planes

(Fig. 3, Plate IV). On the other specimen the form P alone ter

minates the crystals (Fig. 4, Plate IV).

Also aegirine crystals of secondary formation showing the

habit described above have been met with. Such crystals are

found in great number at the locality No.8, where they, to

gether with small feldspar crystals, likewise of secondary origin,

rounded, superficially corroded quartz grains, nuorite etc., form
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porous masses, which fill the spaces between the primary

minerals. These aegirine crystals are only a few mm. in length.

The terminal faces of these crystals are bright, but uneven and

allow of no accurate measurements.

In the porous masses of elpidite from the locality No. 2,

in which the leucosphenite was found, numerous aegirine crys

tals were imbedded. These crystals, which sometimes have the

thickness of a finger, are evidently older than the minerals in

which they occur imbedded. In the vertical zone ,occur the

usual forms m, a, b with brilliant faces. Towards the ends the

crystals present a quadrilateral tapering caused by the vicinal

faces x etc. on one side and, possibly, 0 == {ti61} on the other.

These four planes do not, however, run out in a point, the

crystals being, as it were, irregularly broken otT at the ends

aDd terminated by a number of splinters (Fig. 5, Plate IVI.

It looks as if these aegirine crystals were not originally

formed in situ, or at least not in the position in which

they are now found. They are often developed at both ends

and are never implanted on larger mineral individuals. Some

times they are broken into pieces and the parts of the broken

crystal are found near one another, but separated by elpidite

needles that have intruded between them. That the formation

of the porous mass has not taken place without disturbances,

may be inferred from the fact that the elpidite needles them

selves are broken, the relative position of the fragments exhi

biting the greatest variety. The cement by which the present

position of the fragments is tolerably well secured is calcite

crystall,ized out, toci sparingly, however, by far to fill up all the

interspaces.

The locality No. I is characterized by the presence of

quartz as crystals rather rich in faces and of narsarsukite and

tainiolite. The aegirine occurring here is also of a peculiar

character in certain respects. The crystals are rather small

and onen traversed by brownish' yellow zones and spots. These
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appear especially in the end portions of the crystals and are

due to an alteration process to which the mineral is subject.

The combination of faces displayed by these crystals is shown

by Fig. 6, Plate IV. Here occurs the form ", which is very rare

on the primary aegirine; its faces are brilliant, while the other

terminal faces are dull, as usual.

Secondary aegirine occurs fairly widely distributed on

Narsarsuk. It is particularly abundant at the localities No. 2

and No. 5. The crystals are generally small and needle-shaped,

and less than t mm in diameter. The thinner are translucent with

a green colour. Sometimes the individuals are hair-like, and

such crystals onen form felt-like masses of greyish green colour.

Onen the crystals occur in radiated groups implanted on larger,

primary aegirine crystals. They show a ,'ery simple combina

tion of faces. In the vertical zone only the usual forms m, a, b

occur. The ends taper to a quadrilateral point, formed by

the forms x and 0 or like faces Wig. 7, Plate IV). To the said

forms is added, especially on individuals of a somewhat larger

size, the form ", which may be said to be fairly cbaracteristic

of the secondary regirine in this place. On a few tolerably large

crystals belonging here the third pinacoid c has been observed

as a rarity. It is present as an extremely small triangular face,

and is brilliant like the faces belonging to the form u (Fig. 8,

Plate IV).

As already mentioned, several aegirine crystals from the

locality No. 8 show yellowish brown zones and spots due to the

incipient alteration of the mineral. But in general the crystals

are, without exception, quite black by reflected IighL Onl)"

hair-like individuals and the thinnest splinters are translucent

with a green colour of different shades. Sections, too, must be

made very thin, in order that they may become translucent.

Such sections orientated parallel to the second pinacoid are trans

lucent with a green colour inclining to yellowish brown. Under

the conoscope they show no axial image, the plane of the optic
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axes of aegtrlne being parallel to this pinacoid. One extinc

tion direction, which is also the direction of the greatest

velocity of light, makes wUh the vertical axis in the obtuse

p-angle an angle of about 4°. I ha"e found the same value

for this angle in se"eral perfectly homogeneous sections. This

angle is, however, a little smaller than the one previously stated

for aegirine.

Pleochroism and varying light absorption are "ery strongl)"

marked. The absorption of light is strongest in the extinction

direction that is nearest to the "ertical axis, and the colour of

the light "ibrating in this direction is a tolerably deep yellowish

green. The other direction of vibration transmits light of

pale yellow colours. Most sections prove to be optically per

fectly homogeneous, but in a few a zonal structure has been

observed. This is specially the case with sections prepared

from crystals found at eUher of the localities No. J and 8. The

zonal structure is shown by the fact that the portions of the

section which horder on the traces of the faces P and a are

of a lighter colour and have a weaker pleochroism than the

central parts. These faintly-coloured zones are sharpl~' defined

and border rectilineally on the normal parts. Often there are

several zones parallel to Pj of these the outermost shows the

faintest colour, the next a somewhat stronger tint a. s. o. The

boundary-lines between the successive zones are very distinct.

Howe"er, they have extinction-directions in common wUh one

another as well as with the central part.

Sections of crystals from the locality ~o. 8 often show a

typical hour-glass structure. Also here the different parts differ

iD colour and light-absorption. But here different parts of the

section also show different angles of extinction. The angle

varies from 0° to 6°.

The light zones occurring at the ends of some aegirine

crystals are probably, in .the majority of cases, due to a partial

alteration of the aegirine substance. rnder the microscope one
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can perceive that in these places the mineral is traversed by a

number of cracks running in a ,-ertical direction, and often that

in these cracks a dark opaque substance has been deposited,

which probably is iron in some state of oxidation. The altera

tion, therefore, probably consists, in part at least, in the separa

tion of iron from the mineral substance. By this separation

the mineral loses its dark colour, the pleochroism likewise

decreases and vanishes, and light-coloured zones and spots,

microscopically visible, arise on the faces of the crystals. The

microscopical cracks gradually become wider and more nnmerous.

At last the columns remaining between the cracks are resolved

into an aggregate of extremely diminutive crystals, often deve

loped on all sides. These adhere so loosely to one another that

they can be separated for instance by the touch of a soft brush.

In colour they are yellowish brown with a tinge of green. They

are elongated, of monoclinic habit, tabular parallel to the second

pinacoid, and terminated by an oblique face, which makes an

angle of about 40° with the first pinacoid. They have very

strong double refraction so that, in spite of their thinness, they

show between crossed nicols a most vivid play of interference

colours. Under the microscope they are wine-yellow in colour

and without any perceptible pleochroism. One extinction-direc

lion makes an angle of about 7° with the longitudinal direction

and towards the same side on which the oblique terminal face is.

This extinction-direction coincides with the direction of the

greatest velocity of light. The characters now enumerated justify

the opinion that the mineral described is a new variety of

aegirine, poor in iron and being the result of an alteration of

common aegirine. The characteristics of this variety would be

its light colour and strong double refraction. The oblique ter

mination corresponds to the pinacoid of the second order {101}.

At the locality No. 9 the aegirine has been subject to

strongly acting decomposing processes. The decomposition

has taken place both on the ends of the crystals and on their
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vertical faces, where large depressions have been formed. As

usually, it has proceeded from the first points of attack along

the cleavages of the mineral j between the paths thus formed

by the proceeding decomposition columns of undecomposed

aegirine remain. Between them and parallel to the longitudinal

direction of the aegirine individuals, crystals of the new mineral

lorenzenite have formed. It cannot, indeed, be directly proved

that these crystals have formed simultaneously with the decom

position of the aegirine; this is, however, very probably the

case. A circumstance which particularly speaks in favour of

this supposition is the fact that the new crystals are arranged

in a position perfectly parallel to the remains of the original

mineral. The new crystals, however, occupy only a small part

of the space lell by the decomposition of the aegirine. The

greater part of the constituent8 of the aegirine has, con8e

quently, been carried off. On the other hand, the new mineral

contains titanic acid, a constituent which probably does not,

to an amount worth mentioning, enter into the composition

of aegirine.

15. Arfvedsonite.

ArfvedsoDite was originally an exclusively Greenlandian mi

neral. Only recently has it also been met with near J..ange

sund in Norway, though in extremely small quantity. The original

Greenlandian locality was the sodalite· syenite area on the firth

of Kangerdluarsuk, where the mineral occurs in abundance and

sometimes as very large crystal individuals. On Narsarsuk., on

the other hand, arfvedsonite is found rather sparingly, and

the crystals are there in general very small. The arfvedsonite

material collected by me on Narsarsuk consists of two sorts of

crystals, viz. such as are found in the Liitzen collection (Type I),

and such as show a different character (Type 11).
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Type I.

The arfvedsonite crystals belonging here are generally only

1- or two in length and less than 1"11
" in thickness. However,

individuals of tom in length and thickness nave been observed.

In habit they are generally short prismatic and often deve

loped on all sides. In general the small crystals are fairly

well developed and their faces very brilliant, so that it has

been possible to make fairly accurate measurements. A result

of these measurements is, that the axial ratios established by

Br () g g e r for the Norwegian arfvedsonite, which differ not a

little from the axial ratios established for common amphibole,

must be accurate enough and applicable also to the arfvedsonite

from Narsarsuk. The arfvedsonite crystals from Kangerdluarsuk

are in general measurable' only by the contact-goniometer;

therefore the axial ratios proposed for them by L 0 re n zen 1)

have no claim to particular accuracy. The axial ratios calculated

by Br jj g g e r are as follows

a : b : c = 0,54957: 1 : 0,29751.

ii = 75° 441/2'.
The forms observed on the arfvedsonite from Narsarsuk

are the following.

a = {lOO}, b = {Olo}, c = {OOI}, tn = {IIO}, e = {130},
z={021} and r=fltl}.

This combination, with the exception of a, is represented

by Fig. 9, Plate IV.

As already mentioned, the crystals generally are short

prismatic parallel to the vertical axis. The fundamental prism

m and the second pinacoid b generally are equally developed,

so that the crystals have an almost regular hexagonal contour.

Sometimes, however, they are flattened and somewhat tabular

parallel to the second pinacoid. The faces belonging to the

first pinacoid a and the prism of the third order e are rarely

') This Journal, Vo!. 2, pag. ~8.
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present and always very narrow. In general the faces of the

vertical zone are strongly striated longitudinally; on some in

dividuals, however, they are even enough to allow of fairly

accurate measurements. The termination of the crystals gene

rally consists of the third pinacoid alone. The faces of this

form are a little less brilliant than the vertical faces. With a

high magnifying power one perceives on them very minute,

papillary elevations close to one another. In m08t case8, how

ever, the face8 give well defined rel1ections. The face8 of the

pri8m of the flr8t order z, and th08e of the prism of the third

order r occur comparatively seldom; they are small and not

very bright.

The values obtained by measurements made on six different

crystals, compared with the values calculated according to

Brllgger's axial ratios, are given in the following

Tab Ie 0 fan g Ie s.

I 2
I

4
I I

Ilcalcu-1 3
I

5 6 lated

(1101: (110) .56° 3' .56° .5' .56° 7' · .... 51)° I' o •••• 56° 5'

(110): (0101 61°59' 61°40' 61° 52' · .... · .... 62° 61° 58'

11101: (100) · ... · ... · .... · .... · .... 28° 18' 28° 3'

(110) : (310) · ... · ... 29° 39' o •••• · .... · .... 29° 56'

(110): (001) · ... · ... 77° 56' · .... 77° 31' · .... 77° 27'

It101: 1000 · ... · ... 102° 19' 102° 29' 102° 51' 102° 45' 102° 33'

(02t) : (001) · ... · ... 29° 4.5' o •••• 28° 56' · .... 29° 28'

(111): tOOl) · ... · ... · .... 34° 23' 35° 4' o •••• 34° 39'

\1001: (001) · ... · ... · .... · .... · .... 104° 13' 104° 15'

A twin crystal of arfved80nite was found in the Liitzen

collection. It is twinned according to the common law: the

twinning-plane = the first pinacoid, the twinning

axis normal to this, the 8econd individual revolved

180°. Among the material now examined I have not found any

twins. They must, therefore, be of very rare occurrence.
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The colour of the mineral is a pure black. Even the

thinnest splinters can hardly be said to be translucent. The

powder is bluish grey.

Thin sections orientated parallel to the second pinacoid are

translucent with bluish green colour. One extinction-direction

makes, in the obtuse ,a-angle, an angle of 100 with the c-axis.

This angle of extinction is, consequently, a little less than with

arfvedsonite from other localities. The pleochroism is very strong.

The light is most strongly absorbed in the aforesaid direction,

and the axial colour is a deep greenish blue. In the direction

perpendicular to this the axial colour is pale greyish green.

Sp. gr. = 3,021.

Arfvedsonite of type I generally occurs on Narsarsuk to

gether with needle-like aegirine crystals of secondary formation

and is evidently of the same age as these. Sometimes the

arfvedsonite crystals are implanted on feldspar individuals with

out being accompanied by aegirine needles. Also in this case

the mineral is of secondary origin. Most of the specimens on

which this kind of arfvedsonite occurs, have been collected at

the locality No. 2, but the mineral has also been found at the

localities Nos. 4 and 8.

Type 11 (Riebeckite?).

The majority of the arfvedsonite crystals of the second

type are about lelll in length and the same in breadth. They

exhibit a very simple combination of faces, the forms present

being only the three following:

a={JOO}, c={OOl}, m={1l0}.
The prism of the third order is always predominant and often

occurs alone in the vertical zone (Fig. to, Plate IV). Sometimes

also the first pinacoid occurs, always, however, represented by

very narrow faces. The second pinacoid, on the contrary, has

not been observed; the prismatic faces meet at the sides at

acute angles. At the ends the crystals are bounded by a single
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strongly curved plane, which, as such, would hardly have been

determinable. However, a few small crystals were terminated

by a face that was quite plane and brilliant and could be ac

curately determined by measurement as the third pinacoid c

IFig. I, Plate 5i. Some of these small crystals show a slight round

ing towards the edges, obViously indicating the transition to

the common crystals with curved terminal faces. This cUr\'ed

termination is, consequently, to be regarded as the third pina

eoid with a most imperfectly developed prism of the third

order, s.
With regard to their interior structure these arfvedsonite

crystals are remarkable for enclosing- a kernel of aegirine. This

seems to he the case with all of them. At least in the four

sections I have had made such a kernel is observable. The

minerals show parallel orientation with l~oinciding b- and c-axeli.

The aegirine kernel is sometimes small, sometimes so large that

the arfvedsonite substance only forms a thin shell round it.

In a section orientated parallel to the first pinacoid the ab

sorption of light is nearly complete parallel both to the b- and

the c-axis. The section consequently remains dark and opaque

on a revolution of 360 0
, although it is rather thin. The axial

colour is, in both directions, deep blue to black. In a section

cut parallel to the second pinacoid one extinction-direelion makes

• in the obtuse p-angle an angle of about 5° with the vertical axis.

In this direction the absorption of light is as complete as in

the section first described, and the axial colour is a deep bluish

black. At right angles to this direction the section is tolerably

translucent, with greyish brown colour inclining to green.

In this variety of arfvedsonite, consequently, the light-absorp

tion, as well as the pleochroi srn, is considerably more intense

than in that of the first type; at the same time the angle of

extinction is perceptibly smaller.

Arf\'edsonite or type 11 has been chiel1y found at the locality

No. 17, where it occurred associated with crystals of feldspar,

XliV. 6
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aeglrme, elpidite, epididymite, parisite, etc. Like all the arfved

sonite on Narsarsuk, it is evidently of secondary formation. In

general the crystals occur implanted on or between feldspar

crystals. The small aegerine individuals that form the kernels

of the arfvedsonite crystals have probably been previously im

planted on the feldllpar and afterwards been coated with arfved

sonite subst.1nce. Small crystals of arfvedsonite also occur grown

together with large aegirine individuals in parallel position.

16. Crocidolite.

This mineral, whose character as an independent species

can as yet hardly be said to have been established beyond

doubt, has nowhere been met with as idiomorphic crystals.

Also on Narsarsuk, where it is by no means rare, it has

been found only as detached pieces of irregular form lying

among the gravel, or as secondary inclusions in other minerals.

The detached pieces always have a fibrous structure, which,

however, is often so fine as to give the mineral an almost

compact or earthy appearance; in such cases it is only with

the aid of the microscope that the fibrous texture can be per

ceived. In most cases, however, this texture is sufficiently

distinct to be observable by the naked eye. But rarely, and

then only in very small portions of the mineral, are the' fibres .

in parallel position. In general they are matted together into

perfectly felt-like masses. These masses are very tough and

can hardly be smashed to pieces with a hammer. The fibres

are soft and easily separated by the nail. In the apparently

compact masses there are sometimes small cavities lined with

an extremely fine felty mass of the thinnest fibres. Sometimes

the pieces of crocidolile have an oolitic structure, consisting of

concretions of the size of a hemp-seed. Externally these little

balls are l'omewhat angular and not very regular in form. Inter

nally they consist of fibres radiating from the centre to the sur-
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face. In their centre there ill often a microscopical inclusion

of some foreign substance, e. g. a feldspar grain or the like.

The colour of the mineral is a light sky-blue or greyish

blue. The streak is light, nearly ash-grey faintly inclining to

blue. Translucency hardly observable even in thinnest splinters.

Such small portions in whicb the fibres are arranged in parallel

position, show a marked silky lustre, but in general the fracture

is earthy.

In microscopical sections the mineral is translucent

with dark Prussian-blue colour. The fibrous texture is of ex

treme fineness, so that the single fibres are hardly observable.

What can be seen are bundles or sheaves of parallel fibres,

bent and interlaced, forming felt-like aggregations. There is

no possibility of ascertaining, by what crystallographic elements

the single fibres are bounded. The double refraction is extremely

weak, and hardly perceptible. They seem to extinguish nearly

parallel to their longitudinal direction. The pleochroism, on the

other hand, is fairly distinct, the Iight- absorption being con

siderably stronger along the fibres than at right angles to them.

The axial colour in the former direction is dark iky- blue, in

the latter bluish grey.

It has already been remarked that crocidolite occurs on

Narsarsuk as secondary inclusions in, or alteration products of,

other minerals. These other minerals are arfvedsonile and

aegmne. In the collection of minerals of the Stockholm Uni

versity there is a large crystal having the form of aegirine, but

its substance is wholly altered into compact and hard crocidolite.

This specimen formerly belonged to the Lutzen collection. In

the former collection there are also some cleavage fragments,

the chief cleavages of which are those of arfvedsonite, and

one end of which consists of crocidolile. The unaltered

part of such a cleavage fragment does not, however, consist

exclusively of arfvedsonite. Certain enclosed portions of it

show cleavage in other directions than those of arfvedsonite.
R&
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The angle which the two different cleavages make with each

other could be measured with great accuracy on the reflecting

goniometer. It was found to be 18° 26'. This agrees very

well with the angle (18° 25 1/2'1, which the cleavages of aegirine

make whith those of arfvedsonite, when the two minerals are

in parallel position. Consequently, we have here an arfvedso

nite with ae~irine inclusions. A microscopical section, orientated

parallel to the common plane of symmetry of the two minerals,

shows this very distinctly. The arfvedsonite is eallily recog

nized by itll strong pleochroism and its angle of extinction of

about 15°. The aegirine, on the other hand, is recognizable

by its weak pleochroism and an extinction angle of only a few

degrees in the direction opposite to that of arfvedsonite.

The two minerals are, consequenlly, orientated with a common

vertical axis and a common plane of symmetry and the respec

tive Cl-axes inclined in the same direction. Thus they are not

in twin position with reference to each other. It is very pro

bable that the aegirine portions are the result of changes in the

molecular arrangement of the arf\'edsonite substance. The

aegirine portions, which are wholly enclosed by the arfvedsonite,

are of varying size, elongated in the direction of the vertical

axis, irregularly bounded, and terminated at the ends by nume

rous splinters. The arfvedsonite portions are pure and without

inclusions, the aegirine, on the contrary, onen contains nume

rous small black grains, which may be of magnetite. The

aegirine portion8 are onen orientated in zones perpendicular to

the vertical axis 1). At the extreme end the section consists of a

zone of pure aegirine, which, where it borders on the crocido

lite, is quite col 0 u r le s s and without inclosures. This colour-

') w. C. Br ii g gel' and K. J. V. S te en s tr u p describe (Zeltsch. f. Kryst. Vol.
16, p. 405, 1890) arfvedsonite crystals which are more or less com
pletely altered into aegirlne. These crystals, which were not, however.
froll1 Narsarsuk, but from the 8odalite-s~'enlte on the firth of Tunugdliarfik,
are probabl~' In the main of the same character 8S those described above.



85

less aegmne passes here into crocidolite. The line between

them is well marked, but jagged. Bundles of crocidolile fibres

intrude into clens in the aegirine. Close to the boundary line

the crocidolite fibres are arranged parallel to the c-axis of the

other minerals, but at llome distance from it they form the

usual felt-like aggregate.

The foregoing shows that, as pointed out by Br 0 g g er ll,

crocidolite is formed from aegirine and, aner an intermediate

aegirine stage, also from arfvedsonite. But crocidolite may also

be derived directly - without an intermediate aegirine stage _.

from arfvedsonite or riebeckite f?), as has already been pointed out

and described by Us sin g 2). In cleavage fragments of arfved

sonite from Narsarsuk, which show no trace of the cleavages

of aegirine, one sometimes observes inclusions of a blue, finely

Obrous mineral, which evidently is crocidolite. Intmicroscopical

sections of such arfvedsonite, orientated parallel to the plane of

symmetry, no aegirine is found. On the other hand, the fibrous

portions are easily recognizable as crocidolite. The felt-like

tC1ture is here, however, seldom distinct; the fibre!! are arran

ged more or less parallel to the c-axis of the al·fvedsonite. It

is evident that the crocidolite has been formed here in the

same way as asbestus is derived from common hornblende. It

ill thus probable enough that all the crocidolite occurring on

Narsarsuk is the result of the alteration of aegirine or arfved

sonite.

17. Spodiophyllite.

When first observed at the locality, this mineral was sup

posed to be a species of chlorite. This supposition seemed to

be corroborated by the determination of its specific gravity and

J} Zeltschr. r. Kryst. Vol. 16, p.332. 1890.
•) This Journal, Vol. 14, pag. l05, 1894.
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hardness, both of which were found to agree tolerably well with

those of chlorite. On ignition, however, the mineral proved to

contain no water, and a complete analysis showed a composi

tion which does not agree with that of chlorite or of any other

known mineral. The mineral consequently being a new one,

the name s pod i 0 ph YIJ it e 1) is proposed for it on account of

its colour and structure.

Spodiophyllite is met with only in crystals. These are bounded,

as far as has been hitherto observed, only by the hexagonal

prism and the base (Fig. 2, Plate VI. Such individuals some

times attain a length of 1 cm and a width of 5-6"'''', but the

majority of the crystals are much smaller in size. As no

pyramidal faces have been observed, the axial ratio cannot,

be given. Nor do the ordinar)' crystals offer any clue by

which one co~ld come to a decision of the question, whether

the mineral belongs· to the hexagonal or to the trigonal system.

Hovewer, there sometimes occur a sort of embryonic forma

tions of the mineral, of which Fig. 5 gives a diagrammatic

representation. They consist of thin trigonal tables, often

forming twins with the base as composition face and one

individual revolved through 60° round the principal axis. This

makes it most likely that the crystals of spodiophyllite belong

to the trigonal system.

Owing to the micaceous cleavage of the mineral parallel

to the base the crystal individuals easily break in this direc

tion; they are, therefore, often terminated by cleavage surfaces.

However, several crystals are nol broken, but present at their

ends real crystal faces. These are highly brilliant and gene

rally perfectly even. Sometimes, however, there occurs on the

basal plane a system of striations parallel to the hexagonal

outline of this plane (Fig. 2, Plate V). Also lath-like elevations

in the same orientation have been observed.

l) From :!-rrot1IO" ash-grey, and ~uV.o~, leaf.
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The faces in the vertical zone are always deeply striated

parallel to the edges of the base, and no even or brilliant

faces have been observed. The separate basal lamellae protrude

or recede so as to form uneven, step-like surfaces. Some

times corners protrude irregularly from the sides, and the

result of a frequent repetition of this are individuals of nearl~'

cylindrical habit. The lamellae here are in twin position with

regard to each other, like the embryonic three - sided tables

mentioned above.

These crystals also show another abnormal form, often

having one end considerably thicker than the other (Fig. 3, Plate VI.

This is not a regular pyramidal development, but depends on

the fact that the lamellae successively, though irregularly, de

crease or increase in size. This is shown also by the circum

stance that the striated or step-like lateral faces sometimes do

not, even roughly speaking, present a plane surface, but are

more or less concave, as is seen from Fig. 4, Plate V. Also the

basal faces are strongly curved on several of these crystals.

Such a deformation extends through the whole mass of the

crystal individual. If an individual is cO{lvex at one end, it is

concave at the other. If such a crystal is: cleaved in a direction

parallel to the hase, each cleavage fragment forms a part of

a hollow sphere conformable to the others. This is a fact

sometimes observed in certain micas.

The colour of the mineral is, as its name indicates, gene

rally ash-grey, on the base often pearl-grey. Sometimes the

crystals show a tinge of liver-brown. The basal plane and the

cleavage planes often show a distinct pearly lustre. Fracture

in other directions is only faintly glimmering or quite dull. The

powder has the same ash-grey colour as the mineral itself.

In microscopical sections the mineral is almost colourless.

Only a faint tinge of yellowish grey is observable. In sections

cut parallel to the principal axis, nnd con!lequently perpendicular

to the cleavage direction of the mineral, this tinge is not very per-
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ceptible. The light that vibrates perpendicularly to the vertical

axis is somewhat more strongly absorbed than the light vibra

ting parallel to it. A section parallel to the base appears di

\'ided into zones parallel to the hexagonal outline of the basal plane.

These zones are marked hy different degrees or intensity of the

faint yellowish grey colour. In general the outer parts have a

higher colour than the central portions. The single zones

sometimes appear as hair-like lines and are most distinctly

defined. The mineral is uniaxial and the double refraction is

ne gat i \. e and weak. The material available has not been suited

for the determination of the indices of refraction.

The mineral scratches calcite with difficulty. Its hardness

is, consequently, a little above 3. It has an eminent basal

cleavage, which gives to it the character of a mica or chlorite.

In a perfectly fresh condition, however, the mineral is not

80 easily cleaved as in a somewhat altered state. The mineral

is very brittle and the cleavage laminae are neither flexible

nor elaslic.

The specific gravity, determined by weighing in benzole;

is 2,633. Defore the ,blowpipe the mineral fuses slowly to a

clear and almost colourless glass. In the salt of phosphorus

bead it gives a siliceous skeleton. With the other fluxes it

reacls for iron and manganese. It is not attacked by acids other

than hydrotluoric acid.

The analysis has been performed by myself. After drying

the material unlil the weight at 1000 C. is constant, it loses

only about 1/4 Ofo on strong ignition. This loss has been con

sidered as Cl hygroscopic. moisture not driven off at J000 and

has not, therefore, been taken into account. The degrees of

oxidation of the iron were determined after decomposing the

mineral with dilute sulphuric acid and cryolite powder in a tube

closed at both ends. Owing to the insufficient supply of material

no test for fluorine could be made. The result of the analysis

is as follows.
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Molecular ratios.
0,8933. . 8

0,1414 } 2
0,0838

0,0574 )

0,0090 3
0,2540

0,1379} 2
0,0929

The formula deduced from this analysis is

(Al, Fe)f (Mg, Fe, Mn)a (Na t , Kt)! SiB 0H'

which may be written structurally as follows.

Na-SiOa> 11
~·O .ug____ nl a

Al-SiOa-Na
--""'SiOa_ M

S'O"'> 9.--- t a
AI-SiOa-Na

-SiOa M
Na-SiOa> 9

Consequently, the mineral is a metasilicate, being nearest

10 aegirine or arfvedsonite in composition, whereas on account

of its other characters it might be referred to the mica, the

chlorite, or, possibly, the pyrosmalile group.

Spodiophyllite has only been found at the locality No. 5 on

l\"arsarsuk. The mineral occurred very sparingly on a few spe

cimens. It is one of the earliest formed minerals at the locality,

since individuals of spodiophyllite sometimes occur imbedded in

aegirine crystals. Amongst the other minerals closely associated

with the spodiophyllite the following ought to be mentioned:

zircon of type 11, ancylile, rhodochrosite, and albite, all of

which are of later formation.
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18. Endialyte.

This mineral, which is so widely distributed in the Green

landian sodalite-syenite, is of comparatively rare occurrence on

the plateau of Narllarsllk. It has been met with at only one of

the localities there, viz. No. 8. Here the elldialyte seems to be

the mineral that has been last formed, as it fills the spaces

between the otber minerals. No idiomorphic crystal individuals

have been found at the place j the mineral occurs only massive,

and pure pieces nearly of the size of n man's fist can be ob

tained. The minerals with which the elldialyte occurs in con

tact are chiefly aegirine and feldspar.

No regular cleavage has been observable either macrosco

pically or in microscopic sections. Under the microscope the

mineral is found to be traversed by numerous cracks, but

they run quite irregularly and show every mark of not belong

ing to the mineral in its original state. The fracture is gene

rally conchoidal, sometimes splintery. Specific gravity normal,

i. e. 2,91. In the closed tube the mineral gives off water,

which reacts faintly acid. At a red beat the loss in weight is,

however, only ),19 0/0.
The colour of the mineral is a vivid blood-red inclining

on violet. This colour is considerably more intense than the

colour of the common eudialyte from Kangerdluarsuk, which

generally is brownish or verging on grey. The Narsarsuk

eudialyte also has a more marked vitreous lustre than the com

mon eudialyte. Where the mineral borders on aegirine or other

minerals, i. e. in the outer parts of the eudialyte masses, and

also along larger cracks that traverse them, it is lustreless,

almost earthy and of a yellowish grey or brownish colour.

As neither crystal faces nor regular cleavage occur, micro

scopical sections orientated in fixed directions could not be

produced. The preparations examined, which, consequently,

have quite an arbitrary orientation, are clear and colourless with
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no indication of pleochroism. The preparations consist partly

of feebly doubly-refracting, partly of isotropic, portions. The

dOllbly-rerractin~ portions occur along cracks, which traverse the

mineral reLicularly. Between this mesh-work of doubly-refracting

substance which follows the cracks, occur isolated isotropic

portions. There is no sharp line between the isotropic and

the doubly-refracting portions. Whether the double refrac

tion is positive or negative, could noL be decided. As the

above-mentioned cracks are evidently secondary, the double

refraction of this eudialyte must also be see 0 n d ary. How

eTer, this seems to be at variance with the fact that all

the doubly-refracting portions of the same section have uni

form extinction. The Lrigonal elldialyte must originally have

been doubly-refracting. Through some change in the molecular

arrangement the whole mass has then become isotropic. In a

third stage the mineral has become traversed by fine cracks,

and on both sides of each crack it has again become doubly

refracting. Such a process seems to me to be more likely than

that original double refraction should have remained along the

cracks, while the portions not in contact with them should have

become isotropic.

At all events the molecular rearrangements, from which

the optical phenomena now described have resulted, are of no

great consequence. This appears from the specific gravity

of the mineral as well as from the loss on ignition, both of

which agree with those of normal eudialyLe.

A complete alLeration resulting in Lhe formaLion of new

minerals has Laken place in the outer parts of the eudialyte

masses and along the larger cracks in them. In such cracks

aegirine and zeolite substance have been deposited in crusts up

to 5mm in thickness. These alteration products together with

several others also occur arranged in zones along the sides of

the cracks and in those portions of the elldialyte, changed in

colour and lustre, that border on the other minerals. The
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new-formed aegmne individuals are occasionally fairly large and

distinct, but the individuals of the other minerals are of minute

size and indistincUy developed, so that they are hardly deter

minable. Thus one observes under the microscope numerous

minute, strongly refracting and doubly-refracting grains, which

probably consist of z i r con I). They do not, however, show

any trace of idiomorphic contours. There also occur yellowish

brown flock.s probably consisting of hydrated iron oxide etc.

The marginal zones in which these alteration products occur

are generally little more than a couple of millimeters in thick

ness, and the pure eudialyte substance passes into the pseudo

morph mass, there being no sharp line between them.

In the LUlzen collection was found a large pseudomorphous

crystal, which proved to have the form of eudialyte i). Several

such crystals have afterwards been found in different parts of

the Narsarsuk plateau, but always detached, so that the place

where they have formed could in no case be ascertained. Some

of them measure more than 5mm in diameter, and the crystal

form of eudialyte is rather well preserved. The most common

combination is represented by Fig. 6, Plate V. The forms pre

sent are
c == {ODDI}, r == {lOll}, z == {I014}:

e == {OI12}, m == {lOio}.

As the base and the primilive rhombohedron are represented

by faces of nearly the same size, the crystals assume the form

of an almost regular octahedron. The resemblance to an iso

metric combination becomes the more conspicuous, as the faces

e of the negative rhombohedron correspond to the faces of the

cube and the forms tn and z correspond to the rhombic do

decahedron. The faces are rather even, and the edges and

1) The presence of this mineral in eudialyte pseudomorphs from Slorarsuit
has been shown by N. V. Us sin g: This Journal, Vo\. 14, p. 172, 1894.

•) Zeitschr. f. Kryst., Vol. 23, p.366, 1894.
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corners sharp. But the crystals are quite dull and earthy on

the faces as well as on the fracture. Their hardness is some

times so slight that pieces of them can be crushed between

the fingers. In colour the pseudomorphs are brownish grey 10

yellowish grey.

In microscopic sections no trace of the original eudialyte

substance can be detected. The whole forms an aggregate of

various minerals. Among these - as also in Ihe only partially

altered eudialyte - we find: aegirine in more or less distinct

individuals, zeolite in fibrous aggregates, zircon(?I, and hydrated

iron oxide. Besides these, tbere also occurs quartz in grains

large enough to be perceptible to the naked eye.

19. Catapleiite.

This mineral was discovered nearly 50 years ago in the

islets of the Langesund- Fjord in Norway. No other locality

for catapleiile was known, unlil the existence of the mineral in

the Lillzen collection had been determined. This collection

contained only a small quantity of catapleiite, and though the

material anerwards collected by me at the Greenlandian locality

is somewhat richer, catapleiite must, however, still be re

garded as a mineral of rare occurrence on Narsarsuk. In the

I.fitzen collection only one kind of catapleiite crystals was

found j to this kind belong also the majority of the crystals

found by me. Besides these, however, I have at the same

time collected on Narsarsuk catapleiite crystals of two other

kinds, so that at present there are three distinct types of the

mineral.

Type I.

To the first type are referred crystals of the kind that was found

in the Lutzen collection, and which I have described in my

article on this collection. Such crystals, mostly detached single

individuals or small groups and fragments, were mel with at the
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locality in tolerably large number. On exammmg the new

material I have not, however, found anything of importance to

be added to my previous description. As to the combination of

faces the crystals are very simple; being bounded only by the

base, the hexagonal prism and a hexagonal pyramid, which

could not with certainty be determined owing to the condition

of the planes (Fig. 7, Plate V).

On a few small crystals among the new material, the

pyramidal faces of which are somewhat brighter than the

faces of those first examined, I have made some measurements

which gave the following angular values:

(1013) : (0001) = 26° 12', 25° 54', 26° 56', 26° 41', 26° 42'.

Mean = 25° 27'.

All of these values are lower than the value calculated for

the form {1013}, viz. 27°41'. However, the pyramidal faces

are curved around the axis of the zone [1010, 0001], and

their lustre is best near the base and decreases towards the

fundamental prism. It is probable, therefore, that the part of

the face which gives the most distinct shimmer reflexion forms

with the base a smaller angle that the face as a whole would

do. On the ground of these measurements only, one is Dot,

therefore, justified in assuming that the axial ratio of the

Greenlandian catapleiite should be other than that of the

Norwegian. Nor can any other simple symbol be derived from

the values found than

y = {1013}.

This form also occurs, though rarely, on the catapleiite

from Langesund; on type Ill, which is to be described below,

it is constantly present.

The crystal individuals are grouped together in a great

variety of positions. There is often a perfect intercrossing of
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the tables. But a regular intergrowth that might be denoted as

a twin formation I have not been able to ascertain. It is,

indeed, attended with great difficulty to make out a possible

presence of twins, where no faces but the base give distinct

reOections.

Catapleiile of type I has been found on Narsarsl1k only

at the locality No. 3. The mineral occurred there almost

exclusively as detached crystals or crystal groups. Not a

trace of any other mineral was found grown together with

them. Only on a couple of specimens catapleiite occurs in

combination with other minerals. On one of these specimlms

the catapleiite crystals are implanted on albile crystals, which

are, themselves, of secondary origin. On the other specimen

numerous small catapleiite crystals occur implanted on aegi

rine individuals. From this it may be concluded that this kind

of catapleiite is a secondary formation, thongh earlier than

most of the numerous other secondary minerals that occur in

this place.

Type 11.

The catapleiite crystals of this type are much smaller in

size than those of the foregoing type. They are 110t over 3mm

in diameter, and their greatest thickness is little more than

1!!IIlIII. They are mostly aggregated into irregular druses which

line the walls of small cavities in the syenile. Sometimes a

rather large number of crystals are grown together in parallel

or nearly parallel position, forming a crystal group with step

like sides.

These catapleiite crystals are also very simple with regard

to the combination of faces. Only the follOWing four forms

have been observed.

c = {ODDI}, 0 = {lOT2}, p = {IOTI}, m = {tOTo}.

The first three forms are always present (Fig. 8, Plate V).
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The fundamental prism, on the contrary, is of rare occurrence and

always subordinate. All the faces are very brilliant, but seldom

perfectly even. The base is, as it were, broken into several

fields which are not quite in the same plane. The pyramidal

faces are generally striated longitudinally and, therefore, seldom

give simple refleclions.

Below are given the measuremenls obtained on some small

crystals that gave tolerably simple and sharp reflections.

(1012) : (0001) == 37° 52'

37° 33'

38° 9'

37° 4i>'
37° 40'

37° 32'

37° 40'
~----

Mean = 37" 45'

(1010) : (0001) = 57° 26'

56° 45'

57° 8'

57° 2'
56° 51'

56° 51'

56° 26'

Mean = 56° 26'

According to the axial ratio calculated for the Norwegian

calapleiite

a : c = I : 1,8629,

the calculated angular values become respectively 38° 12' and

57° 34'. There is here a real difference, as all the values found

by me are lower than those calculated from the above-mentioned

axial ratio.

However, these crystals seem to be only apparently hexa

gonal. The middle edge, which should be the combination-edge

belween (1011) and (101"1), proves to be, on most of the

crystals, a twinning -line between two halves with the base as

composition-face. That the middle edge is in reality a twinning

line, is shown by the fact that the two halves do not quite

cover each other, one of them reaching a little beyond

the other al the edge. Narrow strips of the basal planes

turned inwards are thus alternately visible round the crystal.
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Occasionally a re-entrant angle is observable, formed by (10111

on the lower half and 110111 on the upper. Thtl optically bi

axial character of the mineral proves that its structure cannot

be hexagonal, and the circumstance that the acute bisectrix is

nonnal to the base refers the mineral to the rhombic system.

If the mineral is referred to this system, we calculate from the

angles

(110) : (flol = 120° and (111) : iOOIl = 59° 9'

the following axial ratios:

a: b : c = 1.73205 : 1,3411.

The forms present then become

c= {OOI },

0 {IOI} and {112}.

P {201} and {Ill },

m {lOO} and {tlO}.

B)' transmitted light these catapleiite crystals are like tho~e

of type I, i. e. they are faintly yellowish brown to nearly colour

less. Their most marked characteristic is a splendid metallic

iridescence exhibited by their faces. Probably owing to some

thin surface film the faces exhibit very vivid rainbow colours,

especially red and green. The basal plane generally displays

a bright copper-red hue, but yellow, when the tarnish is thinner.

The pyramidal faces, on the other hand, exhibit green to blue

tints. These small crystals would probably not have been

observed, had not their brilliant colour reflections attracted my

attention.
In parallel polarized light the crystal tables prove to be

composed of extremely thin lamellae crossiug one another at

angles of 60° or 120°. These lamellae however, seldom

show total extinction in any direction, because lamellae in dif

ferent directions almost always lie over and across each other.
XliV. 7
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Therefore a crystal table, seen in the orthoscope, looks like

a fine network whose meshes show vivid interference - colours

during the revolution. Exceptionally, however, some lamellae

or groups of lamellae showing tolerably perfect parallel extinc

tion may be observed. In the conoscope such fields show a

biaxial figure with the bisectrix at right angles to the base of

the table. The angle between the optic axes is small, and the

figure is never quite distinct.

With regard to their mimetic structure, these crystals,

when heated, show a far greater constancy than those of type J.

At a temperature below 1500 C. they remain unchanged. Only

at a higher temperature the lamellae commence to vanish, but

not even at :WO° is the whole section isotropic. A higher

temperature could not be employed without danger to the

microscope.

Owing to the scanty supply of material, the catapleiite of

this type has not been completely analyzed. I have only satis

fied myself that this material also consists of pure soda cata

pleiite without any ascertainable trace of lime.

The catapleiite crystals now described have been found on

l';arsarsuk only at the locality No. 11. After the loose gravel

had been removed, the syenite, which is traversed by fissures,

was found to be pegmatitic with large individuals of aegirine

and feldspar. Between these there were several small cavities,

in which the catapleiite had crystallized out. In the same

drusy cavities there also were found small black rhombohedra

of rhodochrosite and columnar epididymite with the same irides

cent tarnish as on the catapleiite crystals. There also occur

red, though very sparingly, another mineral in the form of

small white prismatic crystals with pyramidal terminations, which

somewhat resemble zircon. The spaces between the crystals

were partly empty, partly filled with a dark brown, earthy sub

stance, which is widely distributed among the minerals on

Narsarsuk.



99

Type Ill.

The catapleiite crystals of the third type are also small,

attaining a breadth of 1/2 cm at most and a thickness of one or

two mm. They are, consequently, rather thick compared with

those of type 11 as well as in proportion to their width. Strictly

speaking, only 0 n e specimen with typical crystals of the kind

in question has been found. On this, however, there is plenty of

material, as it consists for the most part of catapleiite crystals.

These are comparatively rich in faces and excellently developed.

Besides, I found a number of specimens with catapleiite crys

tals so mew hat differing from these, but which may justly be

referred to the same type. They are less perfectly developed

with regard to their faces, as only the base is plane and bril

liant, while the rest of the crystal is so rounded that pyramidal

and prismatic faces can hardly be determined. In colour, lustre

and mode of occurrence, however, they perfectly agree with the

better developed crystals of the third type. Whether the imper

fect development of these crystals is original or secondary,

cannot, probably, be determined with certainty.

On the perfectly developed catapleiite crystals of the third

type the following forms occur:

c = {OOOI}, m = {IOIO}, Y = {IOI3}, 0

P = {lOll}, x = {2021}.
{IOI2},

This complete combination is represented by Fig. 9, Plate V.

In general all the faces of the forms are present on every

crystal individual. Among the pyramidal faces those in the

middle, 0 and p, are generally somewhat wider than the two

olhers, but also y is often rather wide. AI1 the faces are, as

a rule, very smooth and give excellent ret1ections, so that very

accurate measurements could be made. The results obtained

on a crystal excel1ently developed on all sides are given below.

The calculated values annexed are referred to the axial ratio

established for the Norwegian calapleiile.
7"
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Measured Mean Calculated

(1010) (01101 60° -' 60° 13' 60° -'

59° 54' 59° 55' 59° 58' 60° , 60°-'

(1013) : (0001) 27°
.,

27° 26 ... 27° 151/2' 27°41':>

\1012) : (0001) 37° 48' 37° 57' 38° 5' 37° 57' 38° 12'

(t01I) 10001) 57° 13' 57° 25' 57° 3' 57° 20' 57° 34'

(2021) : 10001) 72° I' 72° 16' 72° 11' 72° 9' 72° 22 1 2'

As was the case with the foregoing types, all the measured

angles show lower values than those calculated. It is, there

fore, evident that the geometrical constant for the cata

pleiite from Narsarsuk differs somewhat from that of the mineral

from Langesund. The Greenlandian mineral is pure soda

catapleiite. At the Langesund locality occur both soda- and

lime - soda - catapleiite. However, no divergency in the axial

relations seeml\ to have been found between the two Norwegian

varieties, and it seems to be from the measurements made on

the soda-cataplciite that the axial ratio has been calculated.

Difference in chemical composition, therefore, can hardly be

the cause of the discrepancy between the minerals from the

two localities with regard to the dimensions of their angles.

From the mean value

the following axial ratio is calculated for the Greenlandian ca

tapleiite:
a : c = 1 : 1,3609.

According to this axial ratio the relation between measured

and calculated values becomes as follows:

Measured Calculated

y: c = 27° 151/2' 27° 2W

v:c 37° 57' 37° 57'

p: c 57° 20' 57° 20'

x: c 72° 9' 72° 14'
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The catapleiite crystals of type Ill, like those of the fore

going type, are all twins with the base as composition - face.

On each individual a more or less distinct twinning-line is ob

servable running along the faces of the fundamental prism round

the crystal complex. Such a twin formation would not, of

course, be possible, if the mineral were holohedral hexagonal.

In a perfectly unaltered condition the catapleiite crystals

are colourless and clear. Often, however, they show a faint

brownish tarnish. Crystals that have been long exposed to

atmospheric action, are enamel-white and opaque. They oftr.n

exhibit an iridescent shimmer.

Fig. 10, Plate V represents a section of a crystal of type Ill,

cut parallel to the base. It has been cut so that the whole of

it is on the same side of the horizontal twinning -line. The

section consists of two portions meeting in an irregular line:

a isotropic, and b doubly-refracting. The field a shows in the

conoscope a regular uniaxial interference figure of p 0 sit i ve

character. The field b shows in the orthoscope extinction pa

rallel to the edge m". In the conoscope this field shows a bi

axial interference figure. The axial plane is parallel with m",
and the axial angle, measured by means of a micrometer ocular

and S ch war t z m ann' s scale, has been found to be

2E= 30°.

The field b is traversed by a number of lamellae as thin

as a hair, orientated partly parallel to m', partly to m"'. These

lamellae are, however, so minute as not 10 alTect the inter

ference figure, which is sharply defined and regular. The cllU

racter of the double refraction is here also po sit i v e.

Already at a temperature of 30° the double refraction of

this section is totally lost; on cooling it returns to its original

condition. The heating makes the whole section uniaxial positive.

The mimetic structure is, then, here less constant by far than

with the first two types. Even by being enclosed in the warm

hand the section becomes isotropic. This molecular rearrange-
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ment, consequenlly, takes place within a range of temperature

of 10°_20°.

For the analysis material was taken from the specimens

with imperfect crystals. The specific gravity was found, by

weighing in benzole, to be 2,781. The mineral yields all its

water at a low red heat. At this temperature the powder does

not fuse at all, but it becomes insoluble in acids in which it

is easily soluble before ignition. In the analysis one gets a

considerable part of the zirconia together with the silicic acid,

from which it is liberated by hydrofluoric acid and sulphuric

acid. The zirconia in the solution is precipitated together with

the ferric oxide by ammonia. Iron and zirconia are separated

by sulphide of ammonium in the presence of tartaric acid. The

analysis ga"e the following result:

Calculated.

Si02 • 44,70 45,06

Z,. O2 • 30,86 30,43

FeO ... 0,71

NatO 14,09 15,61

H 2 O. 9,07 9,01
.-- ~-

99,88 100,00

The annexed calculated percentage composition is obtained

from the formula
Na 2 SiO H .H.Zr(SiO.l t ·

Catapleiile crystals of type III have been found on Narsarsuk.

only at the locality No. 3, the same place where those of type I

were met with. Only loose specimens bearing the mineral were

observed, and as no trace of the catapleiite of type I occurred

on them, the mutual relation of the two types with regard to

their order of formation elc. cannot be decided. The most

important miner&ls that accompany the catapleiite on the spe

cimens, are feldspar, fine-grained; aegirine ill small,
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needle - shaped individuals, e I p i d it e in while columns often

in parallel, sometimes in radiated groups, and black pseudo

morphous rbombohedra of rho doe h r 0 sit e.

20. Zircon.

In the Greenland syenites tbe occurrence of zircon as a

macroscopic mineral is probably rather rare. Only in the

small islands of Kilsigsut ofT the coast between Sanerut and

Nunarsuil it occurs, according to the statement of Gie sec k. e Ij

in a quantity worth mentioning. In the sodalite-syenile on the

firths of Kangerdluarsuk and Tunugdliarfik zircon has only been

found as a microscopical alteration product of eudialyte 2). In

the L fI t zen co 11 e c t ion only a single zircon crystal has been

found 31. As, however, this crystal did not resemble anyone of

those which I have afterwards found on Narsarsuk, it probably

was derived from some other locality.

The zircon individuals found on Narsarsuk are with regard

to their crystallographic development or two distinct and well

marked t)'pes, which are described below.

Type I.

To this type we refer crystals of the very common develop

mtnt represented by Fig. I, Plate VI. The largest individuals

that have been met wilh measure about 2 am in length by nearly

the same thick.ness. No other forms than those figured ha' e

been observed. They are

lit = {llO}, P = {Ill}, U = {331}.
The prism of the first order 111 and the fundamental pyra

mid, p, are the predominant forms. The faces belonging to the

') G Ie sec k e' s Mlneraloglske Reise i Gflloland, Copenhagen, 1878.
'I This Journal, Vol. 14, 1894, p. 172.
'I Zeltschr. r. Kryst., Vol. 23, 189(, p. 366.
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form u are always narrow j sometimes they are hardly perceptible.

The faces are usually more or less curved j sometimes the whole

crystal is bent like a saddle or otherwise distorted. On some

individuals there are wide open cracks stretching far into their

interior. They are probably due to some secondary de

formation.

In colour the crystals are ash - grey faintly inclining to

brownish. In small individuals a faint tinge of amethyst or lilac

colour is observable. The mineral is translucent only in thin

svlinters. The crystal faces have a peculiar silky lustre. Often

also a sort of pearly lustre occurs, not only on the prismatic,

but also on the pyramidal faces.

The zircon crystals of this type belong to the earliest of

the secondary minerals. They are always found immediately

implanted on the primary microcline individuals. These being,

as usually, coated with a crust of albite, the zircon crystals are

sunk or imbedded in this crust and, consequently, older than

the albite. Moreover, green, translucent aegirine needles of
later formation occur upon the zircon crystals. This zircon

was found at the locality No. [) and in its nearest surroundings.

It is by no means of rare occurrence there.

Type I/.

The zircon crystals of type 11 are of smaller size than

those just described. The largest individuals are about Icm in

diameter. They are generally bounded only by the fundamental

pyramid p, with which the tetragonal prism of the second order

u (Fig. 11, Plate VI is sometimes subordinately combined. As a

rule, the crystals are well developed with smooth and brilliant

faces. In colour they are hair-brown to nearly black. They

are thus considerably darker than zircon usually is. The

mineral has a vitreous to adamantine lustre and is weakly trans

lucent. On account of its unusual form, colour, and lustre,

this zircon was at first taken for quite a difl'erent mineral. It
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was only by a chemical examination that its true character was

ascertained. The mineral was found only at the locality No. 5,

and in small quantity. The two types of zircon, thus, occur

associated. However, they apparently belong to two different

generations. The crystals of the second type belong to a far

later epoch of formation than those of the first type. They

generally occur implanted on aegirine and are surrounded by

the same mineral in the form of green translucent needles,

which are of secondary origin. Associated with them occur

further the minerals ancylite and yttria-apatite, both of which

belong to a comparatively late generation.

The optical properties of the two crystal types are quite

the same. Sections orientated perpendicular to the vertical axis

show very distinct cleavages parallel to faces of the prism of

the first order. Parallel to the same directions the mineral is

also divided into differently coloured zones. Sometimes there is

a large square central field, which is almost colourless and sur

rounded by a broader marginal zone, which ha!; a tolerably

intense yellowish brown colour. Sometimes the central field is

yellowish brown and the marginal zone colourless. The colour

less portions of the sections onen contain numerous grey in

dusions thickly scattererl through the substance, which do not,

even when highly magnified, show any regular oullines. Nol

infrequenlly they are zonally arranged parallel to the aforesaid

zones. Generally there are several zones of coloured and of

colourless substance from the centre to the outline of the sec

tion. The outermost zone is always uncoloured, but very narrow.

Sometimes there is also a zonal structure parallel to the tetragonal

prism of the second order (a == {lOO}). This structure is onen

perceptible only under high magnifying powers in the outer parts of

the section. When a coloured zone, e. g. parallel to (110), borders

upon a colourless one, e. g. parallel to (110), the line between

them (parallel to (010)) is very sharp. The double refraction is

positive and the same in the differently coloured zones.
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21. Analeime.

The only zeolites met with on Narsarsuk are analcime and

natrolite. They were found closely associated at the locality

No. 2, both in small quantities. Besides calcite and rhodo

chrosite, they are the last-formed minerals at this locality. The

minerals of the immediately preceding generation, on which

these four minerals are implanted, are microcline and aegirine.

The microcline is, as usually, coated with crystals of albite

in parallel orientation. The albite crystals are partly of the usual

habit, i. e. tabular parallel to the second pinacoid, and partly

prismatic or needle-shaped parallel to the c-axis, being analogous

to the albite crystals from Lille Aroe near Langesund previously

described by the author 1). The calcite, which seems to be the

oldest of the four latest formed minerals, consists partly of small

crystals bounded by the faces of the fundamental rhombohedron,

and partly of spathic masses forming the immediate substratum

to which the analcime crystals are attached.

The largest analcime crystals attain about t cm in diameter.

They are closely aggregated into druses and crusts, so that on

each individual only a few faces have been developed. On the:;e

crystals the common ieositetrahedron n = {211} is the only

form that has been observed. The freely developed faces are

smooth and brilliant. The colour generally is enamel-white, but

not infrequently the mineral presents a bluish tinge. When

it could not assume a regular crystal form, it often has a

yellowish colour.

The optical anomalies of analcime from other localities are

also exhibited by the ana1cime from Narsarsuk. Fig. 2, Plate VI gives

a somewhat diagrammatic representation of a section orientated

parallel to a cubic face, as it appears under the microscope.

It is divided by irregular lines into eight fields, of which every

two opposite ones have the same optical orientation. Each field

') Bull. of the Geol. Insl. of Upsala, Vol. IV. 1898, p. 23.
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etlnsists of two systems of crossing twin-lamellae. One system

nIns parallel to the outer edge of the section, the other is at

right angles to it. The whole section is doubly refracting. The

extinction - directions make angles of 60° or 30° with the

longitudinal direction of the tWin-lamellae. As, now, the outer

edges of the section and, consequently, the twin-lamellae make

angles of 63° 26' and 26° 34', respectively, with the rectangular

axes of symmetry a and b, it follows that the extinction-direc

tion, e..g. in the fields I makes an angle of 3° 26' with the

direction a-a. The fields 11 have an equal angle of extinction

on the other side. The fields III become dark simultaneously

with I, and the fields IV simultaneously with 11. If the section

is placed in such a position that the directions a - a and b- b

coincide with the principal planes of the nicols, the extinction

is nearly total and quite the same throughout the section.

If it is revolved about 31i2° to the right, total extinction in

the fields I and III ensues; if it is revolved as far to the

len, the fields 11 and IV become quite dark. It is, however,

only the vibration - directions that coincide in the fields I and

III on the one side, and in the fields 11 and IV on the other.

The direction of the greatest velocity of light in the fields I is

in the fields III the direction of the least velocity, and the same

is the case with the fields 11 and IV with regard to each other.

If, therefore, the seclion is placed so that the directions a-a
and b-b make an angle of 45° with the principal section of

the nicols, and a sensitive gypsum plate (red of the first order)

is inserted between the section and the analyzer, the fields I

and 11 show the same interference colour and the fields III and

IV the complementary colour.

22. Natrolite.

This zeolite occurs on Narsarlluk still more sparingly

than analcime. Only three or four pieces with small crul'ls
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of this mineral have been found. These natrolile crusts gene

rally occur upon the analcime druses. They are consequently

younger than these. The natrolite crystals are not over two mm.

in length and about 11~ mm thick. In general they occur in par

allel position implanted perpendicularly on their substratum.

This consists in most cases of a crust of massive natrolite a

couple of millimetres in thickness, which sometimes stands on

the edge so that crystals can grow out on both sides. The

crystals generally stand so thick that they are nearly in contact

with each other. As to the combination of faces these natrolite

crystals present nothing remarkable. They are bounded by the

forms usually occurring on this mineral, viz.

a == {lOO}, b == {010}, In == {110}, 0 == {Ill}.
As shown by Fig. 3, Plate VI the prism of the third order,

m, predominates in the vertical zone. Of the two pinacoids, b
generally has the broadest faces. The faces belonging to the

pyramid 0 are generally somewhat concave. All the faces are

dull or but faintly shimmering; it has not, therefore, been pos

sible to make any accurate measurements on them. In colour

the crystals are milk-white and opaque. They are rather brittle,

so that they easily break when touched. On the fracture one

perceives that only the outer covering is opaque and that they

contain a clear and brilliant core.

Fig. 4, Plate VI shows a section of a natrolite crystal as

described above and orientated parallel to the second pinacoid, b.

Only the central portion, a, consists of fresh, undecomposed

natrolite with tolerably strong double refraction. The line that

separates the marginal zone and the central part is quite sharp

and straight. The outer zone consists of an aggregate of fine

fibres whose longitudinal direction is at right angles to the line

between the outer and the central portions. The direction oC

the least velocity oC light is in these fibres longitudinal, as is

the case with the fresh natrolite. But the double refraction is

considerably weaker in them than in the fresh mineral.
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23. Biotite.

With the exception of polylithionite, which is of secondary

formation, mica is a mineral of rare occurrence on Narsarsuk.

Only a few plates which are portions of larger crystals of black

mica have been met with. As these have been found lying

loose, not attached to any other minerals, it cannot be deter

mined how the mineral originally occurred in situ. No doubt,

howe\'er, this mica is one of the primary minerals of the

pegmatite.
The largest crystal plate found here is i) l i2 cm wide, and is

bounded at the outline by the faces of the second pinacoid,

{OtO} , and of the prism of the third order, it to}. As these

make angles of abOllt 1200 with one another, the cleavage plates

have the form of hexagonal tables. In tolerably fresh portions

the colour is a pure black sometimes with a greenish reflection.

Only very thin scales are translucent with a greenish brown colonr.

The mineral is nearly optically uniaxial. The black cross of
the axial image opens only very little, when the plate is revolved.

If the mineral is to be regarded as biaxial, the axial plane is

parallel to the second pinacoid.

However, this mica is almost wholly altered into chlorite.

Only small portions have retained their Instre, c1eavability and

translucency. For the most part the mineral is dull, brittle and

opaque. The altered portions are partly dark ash-grey, partly

of a reddish brown copper colour.

It is very probable that this mica is closely related to the
lepidomelane from Langesund in Norway, described by Br () g

g e r I), But no chemical examination of the scanty material

has been made.

I) Zeitschr. r. Kryst. Vo\. 16, 1890, p. 18!!.
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24. Zinnwaldite (Polylithionite).

J. L 0 r en zen examined and described a species of mica

from Kangerdluarsuk, which he found to contain a considerably

greater percentage of lithia than any other known kind of mica;

on account of this he called it po IYlit hi 0 nit ell. Optically

this mineral described by Lorenzen does not differ from zinn

waldite, i. e. its optic axial plane is parallel to the crystallo

graphic plane of symmetry. It occurs associated with sleen

sll'Upine and albile in sodalite - syenile on the firths of

Kangerdluarsuk and Tunugdliarfik, often in very large tabular

individuals al'ranged in rosettes having no regular crystallo

graphic boundaries.

The lilhia - bearing mica from Narsarsuk which is 10 ~e

described below, has been previously observed in the Lutzen

collection, where, however, it was found in very small quantity.

On the material available it was, however, possible 10 ascertain

the agreement in the optical orientation with thal of zinnwaldil~:

the plane of the optic axes was found to be parallel to the second
pinacoid, and the angle between the axes was comparatively

large. It was further shown that the mineral contained a large

amount of lilhia. Sufficient malerial for a quantitative anal~'sis

could not be procured. Nor were any determinable crystals
met with 2).

In the collections which I have brought home from Nar

sarsuk this mineral occurs on a large number of specimens,

but always in small quantities. It occurs developed as more

or less distinct crystal tables, which seldom are more than o
n breadth nnd Imm in thickness. They are generally nearly

~round or present an irregularly lacerated edge. This irregular

outline often seems to be of secondary origin, as such imper

fect crystals for the most part occur on specimens Ihat have

') This Journal. Vol. 7, 1893, p. 43.
') Zeitschr. r. Kryst. Vol. 23, 1894, p. 367.
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obviously been long exposed to the action of atmospheric

agents. On such specimens, on the other hand, as have not

been subject to atmospheric influence, the crystal tables are

sharply developed.

The complete combination of the forms occurring on these

crystals is shown by Fig. 5, Plate VI. When the third pinacoid

c is not a cleavage face, but the original crystal face, it gives

a very sharply defined and simple reflection. The lateral faces,

on the contrary, are, as usual with the micas, so deeply striated

that accurate measurements can only in rare cases be obtained

from them.. Bowever, the values found show clearly enough

that the axial ratios and the forms of this mica agree very

closely with those of biotite.

Referred to the axial ratios calculated for biotite from the

measurements of G. v 0 m Rat h 1), viz.

a: b: c = 0,57735: I : 3,27432; p = 90°,

the forms observed on the zinnwaldite from Narsarsuk have

the following symbols:

c = {OO I}, b = {0 to}, H == {201}, r = {O 17}, a= {T. 1. 11},

q = {TI4}, P. = {ftl}, 7) = {221}.

The determination of these forms is based on the following

measured angles:

Measured

(201) (001) = 85° 38'

(017) (ool) = 24°41'

(T.1. 11) (ool) = 30° 37'

(T14) (001) = 58° 50'

(111) : (001) 81° 40'

(221) (001) 85u 44'

(OlD) (001) = 90°

1) Pogg. Ann. Ergsnzungsbd. VI, 1874, p. 366.

Calculated

85° 8'

25° 4'

30° 38'

58° 35'

81 ° 40'

85° 38'

90°
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In most cases the crystals form nearly regular hexagonal tahles,

the faces of the second pinacoid beinEt of about the same !iize

as those of the prisms of the fourth order. Sometimes, howev'er.

the seeond pinacoid is totally absent, so that only the prismatic

forms remain as the lateral boundary of the crystals. Such

crystals have a rhombic outline with the a- and b-axe!\ as

diagonals. Tbe plane angles on the third pinacoid are 55°

and 125°.

Of the forms enumerated above only tbe following hav'e

been previously observed on zinnwaldite from other localitiel'o:

c, b, H, and p.

r, a, and 7J

The form q has been observed before on biotile.

quently the forms

Con!'e-

are new for zinnwaldite as well as for the mica group in general.

The zinnwaldite crystals from Narsarsuk are very often

suhject to twin formation. This follows the common law: the

twinning plane = the third pinacoid j the twinning axis, abollt
which one individual is revoh'ed tiO°, is a normal to this

pinacoid. This twinning is often repeated, so that a large

number of individuals, each in twin position with reference to

its neigbbour, unite so as to form a thick table or a column

prolonged in the direction of their common c- axis. Each se

parate twin lamella in these aggregations is often very thin,

and the twinning is then generally shown by a strong horizontal

striation of the lateral faces. This striation is due partly to the

salient and re-entrant angles which the lateral faces of con

tiguous lamellae make with each other, partly and especially to

the eircnmstance that the single lamellae in twin position do

not fully cover each other, the angles of their outline not being

precisely 60° and 120°. If the separate individuals have the

form of rhombic tables (when the second pinacoid is absent),

the twins will bear a certain resemblance to the corresponding

formations of eudidymite.
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In thin laminae the mineral is colourless. Thicker plates

are of yellowish colour faintly inclining to green. The faces

of the third pinacoid display a fine pearly lustre. In parallel

polarized light cleavage plates show total extinction parallel and

perpendicular to the second pinacoid. In the conoscope the

same plates show a biaxial interference figure. The plane of

the axes is parallel to the second pinacoid. The acute bisectrix

makes in front of the c - axis an angle of about 7° with this

axis. The apparent axial angle, 2 E, as determined by the

micrometer ocular and S ch war t z m ann'!I scale, is about 60°.

The double refraction is ne gat i ve as in all other micas.

The specific gravity of the mineral was found, by ,weighing

in benzole, to be 2,701. Hardness = 2,6. The mineral is

tough, but not \'ery elastic. Its cleavage is not quite so per

fect as with most other micas. Only with difflcuILy can the

mineral be pulverized.

Before the blowpipe it fuses easily to a colourless,

blebby glass, impat"ting an inlense red colour to the flame.

It is not perfectly decomposed by any acid other than hydro

Ouoric acid.

The analysis was made by myself on three different por

tions of the material. In the first, which was subjected to an

alkaline carbonate fusion, Si O2 , Al 2 0 a, Fe 2 0 a, and Mrt 0

were determined. III the second, which was brought into solu

tion by a mixture of hydrofluoric and sulphuric acids, the alkalies

were determined, the lithium being separated by amylic alcohol

according to the method of Go 0 chi). The fluorine was deter

mined in a third portion, which was fused with soda according

to the method of B e r z e I ius. The analysis yielded the fol

lowing result.

I) Dull. of the U. S. Geol. Survey. No. 42, 1888, p. i3,

XliV.
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Molecular ratio8

SiU 1 58,68 0,9780 t6
Al t Oa 10,24 0,2008 }

0,2510 4Fe 2 0 a 4,02 0,0510

MnO 0,31

".m'lLi2 0 8,24 0,2747
0,4202 7K 2 0 t 1,05 0,1175

Na 2 0 1,61 0,0260

F 8,16 0,4294 7
----

t02,31

0 3,44

98,87

This gives for the mineral the following empirical formula:

(Al, Fe). (Lit, Kt, Na 2 )1 F 2 Si l8 0. S.

This analytical result agrees fairly well with that obtained

by Lore n zen for polylilbionite. The only important difference

iil that in the mineral from Narsarsuk sodium is almost entirely

replaced by potassium. This is the more remarkable as in

the Narsarsuk minerals in general sodium is decidedly the

predominating alkali metal. The composilion of polylithionite

differs from that of common zinnwaldile by a higher percentage

of alkalies, especially of lilhia: owing to which the percentage

of silicic acid is also larger.

[t has not been fully ascertained that zinnwaldite occurs

elsewbere on Narsarsuk than at the locality No. 2. The mineral

is found there implanted on feldspar as well as on elpidile.

Occasionally the zinnwaldite tables are in part imbedded in the

feldspar. cryslals. This does not, however, prove that the

whole of the feldspar is later than the zinnwaldite or formed

simultaneously wilh it. The fact is that at a comparatively late

period of formation, when the zinnwaldite, which no doubt is

of sec·ondary origin, had already crystallized out, feldspar
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substance has been deposited upon the original feldspar crystals

and in parallel orientation with reference to them. The zinn

waldite also proves to be later than the elpidite. On the other

hand, parisite, cordylite, ancylile and yllriumapatite are all of

later origin than the zinnwaldite.

25. Tainiolite.

The investigation of this mineral has been allended with

considerable difficulty, and the results obtained are such that

the mineral cannot be !laid to be fully determined. This is

especially the case as regards its chemical composition, because

for want of a sufficient quantily of pure material a complete

analysis could not be made. The malerial was also not

altogether suitable for crystallographic examination, and for

the results obtained no high degree of accuracy can be

claimed.

Already when I observed this mineral on Narsarsuk for

the first time, I clearly saw lhat il must be a mica, though

the crystals had a habit that had not before been observed in

any species of mica. This "iew was confirmed by the angular

measurements which I made anerwards; though they could not

be made with great accuracy, yet they showed that all of the

forms present corresponded to known forms on other minerals

of the mica group. And when at last the blowpipe examination

of the mineral proved tbat it contained a considerable amount

of lithia, there seemed to be sufficient reason for considering

it as a variety of polylithionite I). Only aner prolonged and

laborious efforts could a small amount of pure material be ob

tained, on which an analysis was undertaken. Though this

analysis could not be made complete, it fully showed that the

I) Fig8. 9 and 10 on Plate III are there denoted a8 .polylithionite., which
shonld be altered to .talniolIte •.

8"
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mineral is not identical with anyone of the species of mica

hitherto known, but that it must be regarded as a new member

of the mica group.
The name of ta in i 0 Iit e tbat I have given the mineral is

derived from the Greek words ,0.,,,,10., a band or strip, and )'llJor;.
a stone, because the crystals always have the form of bands

or strips.

Tainiolite has been found only as crystals, and the

crystal individual~ are, without exception, very small. The

largest individuals obsened measure 5mm in length by 1- in

breadth, and the thickness is generally extremely slight, even

to such a degree that they bend when one blows on them.

Like the other micas, tainiolile belongs to the m 0 n 0

cl i n i c crystal system. As already stated, the cryslals do

not allow of any accurate angular measurements. It is not,

therefore, worth while calculating axial ratios for the mineral

from the measurements obtained. Such ratios would at all

e\'cnts dilTer but slightly, if at all, from the axial ratios given
for the biotite on page 111, viz.

a: b : c = 0,67736: I : 3,2H32. I~ = 90°.

These axial ratios may then, 1'01· tbe pr~sent, be regarded

as applicable also to tainiolite. Referred to these axial ratios,

tbe forms obsened on this mineral have the following symbols

(Fig. 9, Plate Ill):

c == {OOI}, b = {010}, e == {023},

rJ == {027}, /l == {Ill}.

These forms have been determined from the following
angular values:

Measured Calculaled

(010) (DOt) 90° 90°

(023) (001) 65° 9' 65° 23'

(023) (010) 24° 44' 24 ° 37'
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Measured Calculated

(027) (001 ) 43° 33' 43° 6'

(Ill) (001) 81 ° 28' 81 ° 19'

(Ill) (010) = 60° 27' 60° 23'

(11 I) (111) = 60° 15' 59° 14'

The tainiolite crystals form elongated bands or strips,

attached by one end. The longitudinal direclion of these

crystals is parallel to the cryslallographic a - axis. In the

longitudinal zone they are generally bounded only by the faces

of the third and the second pinacoids. They are flattened par

allel to the former form, and owing to the thinness of the in

dividuals it is in most cases impossible to delermine the faces

of the second pinacoid. Only as rare exceptions one meets

with crystals thick enough to allow of the determination of these

faces. However, individuals have been found with a thickness

even equal to their breadth. Such individuals show not only

the second pinacoid distinctly developed, but also the forms e
and IJ (the prisms of the Orst order).

The unattached end of the crystal bands generally is in

distinctly or irregularly bounded. The thin individuals are either

split up at the end into a number of points or irregularly

wounded. Also the thicker individuals show in general an in

determinable rounding of their unattached end. Only on a few

crystals a couple of terminal faces could be determined as

belonging to the form ft.

Fig. 9, Plate III represents a combination of the detel'

minable forms (with the exception of IJ) as occur on crystals

of tolerable thickness. On the thin crystals the faces of the

third pinacoid are always smooth and iJrilliant. On the thicker

individuals these facel' generally are striated longitudinally, which

striation is due to an alternation of the principal face c and the

contiguous forms IJ or e. The faces of all the other forms are

strongly striated parallel 10 the direction of micaceous cleavage

in the mineral.
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Twinning is extremely rare among the tainiolite crystals;

only a single twin crystal has been found. It is a contact twin,

represented by Fig. to, Plate Ill. One of the individuals crosses

the other at an angle of 60°; their composition face is the third

pinacoid. It looks as if one of the individuals were lying loose

on the other. This form of twinning is exactly the same as

that occurring with epididymite.

The mineral is colourless and usually pefectly clear. The

thicker individuals, however, show a distinct tinge of blue.

Lamellae parallel to the third pinacoid show in parallel polarized

light total extinction parallel to the second pinacoid, with which

also the plane of the optic axes is parallel. The acute bisectrix

emerges in front of the c-axis, making an angle of about 5°

with it. The apparent angle between the optic axes is per

ceptibly smaller than with polylithionile. With the aid of the

micrometer ocular and Se h war tz m an n' s scale the angle 2 E
was found to be about 50°. The double refraction is negative

and not very strong.

The ha r d n e s s of tainiolite could not be determined wilh

accuracy. There is, however, no reason for assuming it to

differ essentially from the hardness of other species of mica, i. e.

2,6 - 3. The cleavage of the mineral is as eminently perfect

as in muscovite. If the strips are gently bent to a slight extent,

they will resume their original position. The limit of elasticity

may, however, easily be exceeded, for when bent with some

force the individuals will remain cuned.

By weighing in benzole the specific gravity of the mineral

has been found to be 2,86 lat a temperature of 16° C., Mall

zelius).

Before the blowpipe in the forceps the minel'8l fuses easily

to a colourless blebby glass colouring the name intensely red.

It is completely, but somewhat slowly decomposed by hydro

chloric acid.

As already mentioned, it has been troublesome to pro-
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cure the material for a chemical analysis. As the difficully

offered in this respect was already seen when the mineral was

discovered at the locality, a comparatively large number of

specimens on which the mineral occurred were collected. From

these the diminutive crystal strips have been detached and

examined. Many of the individuals proved to be so intimately

associated with minute scales of graphite, feldspar splinters etc.,

that they could not be used, but had to be rejected. The whole

quantity of pure material which could thus be obtained, amounted

after having been dried at 110° C., only to 0,0970 gr. On this

small quantity the analysis has been performed by Ma u ze Ii US

with the following result.

Molecular ratios

8iOt 52,2 0,864

Alt Oa 2,7 0,072 1
FeO 0,6 0,008

MgO 19,1 0,473

KtO 11,6 0'1221NatO 1,8 0,029

Lit 0 3,8 0,113

L088 8,7 0,483 *)

100

.) Calculated 8S H, O.

3,0;

0,264 0,94

1,72

On the assumption that the loss in the analysis is water,

the chemical formula of the mineral would consequently be

38i0 1 • 2Mg 0 ·IK!, Na t , Li11 O· 2H t 0

or (ll/gOH)! (K, Na, Li,8i ll Os + Ht O.

The loss in the analysis can hardly be anything but water

or fluorine, most probably both. As, however, hydroxyl and

fluorine often play the 8ame part in minerals, replacing each

other il;omorphously, and as, moreover, these two substances

have nearly the same molecular weight, it is of but little im-
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portance with regard to the formula for the mineral, whether

one or the other of them is present. At all events the

composition of the mineral is very remarkable, as it most

essentially ditTers from the composition of every other species

of mica hitherto known. Yet there can be no doubt but the

mineral is a member of tbis group. The physical as well

as the geometrical properties of tainiolile are all in perfect

accordance with those of the minerals of the mica group. As

well known, this group presents great heterogenp,ity in che

mical composition, and as yet no acceptable generalisation can

be said to have been attained in this respect. Each new

member that is discovered will contribute to throw light upon

the whole. It is therefore highly desirable that a sufficient

amount of tainiolite may be procured for a complete analysis.

As the mineral is not very rare at the locality, this is by no

means beyond possibility.

Tainiolite has been found only at the localities Nos. 1

and 6 on Narsarsuk. The mineral is here developed in small

drusy ca\'ilies, in the interspaces between larger crystals of

feldspar and aegiriue. The tainiolite strips occur generally

attached to the feldspar, often in part implanted in it, and then

so firmly that they can only with great difficulty be detached.

The most noteworthy among the accompanying minerals is

narsarsukite j it was in searching for this mineral that tainio

lite was discovered. Another mineral that is a constant com

panion of tainiolite is graphite in small brilliant rounded crystal

plates.

26. Neptunite.

A brief summary of the description of this mineral previously

published by me 1I and founded on the material found in the

LOlzen collection, may here be given.

I) Zeilschr. r. Krysl. Vol. 23, 1894, p.346.
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The crystals belong to the monoclinic system and have

the following axial ratios:

a:b:c = 1,816311: 1 :0,8076; p = 64°42'.

By reflected light neptunite is of pure. black colour. In

thin microscopical sections and in thinnest splinters it is trans

lucent with a blood - red colour. The plane of the optic axes

is perpendicular to the second pinacoid; the first mean -line

has an inclination of 18° to the vertical axis within the obtuse

angle p. The mineral is optically positive. It is strongly

pleochroic, and the absorption takes place according to the

scheme

The specific gravity of the mineral is 3,234 j the hardness

is 5-6. The mineral has an eminent cleavage parallel to the

prism of the third order.

According to J. W. Clarke's interpretation I) of the results

of the analysis the chemical composition is as follows:

/ SiOa - (Nu, K)

T · SiOa (L' MI<S'O > re, n)

'" ,~ aS,Oa - (Nu, K)

The neptunite crystals from the LOtzen collection that

formed the material of the above description were mainly of

one and the same character. The only variation in form

consisted in the presence or abseuce of certain subordinate

forms. Afterwards, however, G. NordenskiOld discovered in

the same collection neptunite crystals of a habit quite different

from that of the crystals previously observed Vj. These crystals

I) Bull. U. S. Geol. Sury. No. 125, 1895, p. 97 .
•) Geol. Foren. Forh. Vol. 16, 1894, p. 345.
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had escaped my attention owing to their small number and

diminutive dimensions

Thus there already existed in the LOtzen collecLion nep

tunite crystals of two different types. Amougst the material

collected by me at the locality another type has been found,

so that at present t h r e e distinct types at least are known.

Between these Iypes there do not, as is otherwise often the

case with differently developed crystals of the same mineral,

exist any intermediate forms; on the contrary, the neptunite

crystals form sharply defined groups, the representatives of

which have been found at separate places and in different

associations. A description of each type is given below.

Type I.

Here belong the neptunite crystals previously described hy

the aUlhor. They occurred in the LOtzen collection in tolerably

large numbers, and some of the single individuals were rather

large. The largest individual that has been found, is a twin

crystal measuring i).m in length and 4·m in thickness. In

general habit the crystals belonging here bear some resemblance

to octahedrons (Fig. 6, Plate VI). They are bounded by the

following forms:

a = {lOO}, b = {01O}, c = {OOI}, m = {110}, d = {301},

e = {201}, 8 = {Ill}, v = {221}, u = {512}, 0 = {It I}.

Twin crystals occur, but are very rare; I have not seen

more than three. They are formed wilh the third pinacoid as

twinning plane and one individual revolved 1800 with reference

lO the other.

It is most probable tbat the whole supply of neptunite in

the LUlzen collection had been found at one and the same

place on Narsarsuk, namely at the locality No.4. I could not,

at least, find any trace of neptunite of this type at any other

locality. The mineral occurred here only as isolated crystals
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ur on small specimens amongst the loose gravel. As the place

is of hut limited extent, it was soon completely searched. The

loose material was removed, and digging in the firm ground

was undertaken, hut no more neptunite was found. The quan

tity collected by me was smaller than that in the Lutzen col

lection and it was also poorer in quality. One is justified in

assuming that the neptunite in this place originally occurred in

a druse formation of limited extent, which has been laid bare

through the weathering of the rock. For Mr. LOtzen, the director

of the colony, the Esquimaux had collected here anything of

striking appearance. What I found afterwards, consisted of such

pieces as the first collectors had not obsened or had not

thought worth the trouble of picking up.

The neptunile crystals of this type usually occur implanted

on larger individuals of aegirine, microcline, or quartz, which

minerals consequently are earlier than the neptunite. The quartz

is always strongly corroded, and the decomposition process to

which it has been subject has taken place before the neptunite

had crystallized oul. Small microcline crystals are later

than the neptunite. The neptunite crystals are often grown

together into groups occasionally reachiug the size of a clenched

fist. In the interspaces between the neptunite individuals several

minerals occur, which are partly later than the neptunite, and

partly formed simultaneously with it. Such minerals are elpidite,

epididymite, parisite, polylithionite, calcite etc. Of these,

elpidite and epididymite often are in part imbedded in the nep

tunite crystals, whereas the others always are implanted upon

their surfaces.

Type 11.

G. No rd ens k i 0 Id observed in the LOtzen collection small

neptunite crystals differing considerably in habit from those de

scribed by me. They were prismatically elongated parallel to

the vertical axis and bounded by the following forms:
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a c= {lOO}, b = {OlO}, In = {1I0}, e = {201},
o = [Ill}, U = {SI2}.

What chieny characterizes these small neptunile crystals

is their elongated prismatic form and the absence of the faces

of the third pinacoid. The same characters also belong to the

greater part of the neptunite material collected by me on Nar

sarsuk. This form of development of the neptunite will be de

scribed here as "type 110.

The crystals of this type that 1 have found are not so

small as those observed by Nor den ski () Id. They occasionally

allain a length of 2 0Dl and a thickness of more than 1/2 0111. On

these crystals the following forms have been observed:

a={lOO}, m={110}, d={301}, e={201}, s={lll},
v = {221}, P = {311}, q = {712}.

Not infrequently these crystals are attached in a manner that

has allowed of the development of crystallographic boundaries

at both their ends. The majority of individuals, however, are

altached by one end to their substratum. Specimens with

crystals thus attached are rather difficult to transport, because

the projecting pointed crystals are easily broken.

The predominating faces are those belonging to the

vertical prism. They are well developed and bright. They oflen

show a fine tesselated striation consisting of a vertical striation

in combination with a striation parallel to the edge in which

they meet the form v.
The faces of the first pinacoid are always coarsely striated

in vertical direction. Such a surface often looks a~ if it were

composed of a number of parallel columns which are not quite

on the same level.

Among the terminal faces Lhose of the pinacoid of the

second order, d, are dominating. They are never quite bright,

but generally show only a faint shimmer. On them occur

numerous small depressions, the inside of which consists or
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brilliant facets, which reflect simultaneousl)· with the forms

e and p. The faces belonging to the pinaeoid of the second

order, e, are always very small, of triangular form and very

brilliant.

The faces belonging to the forms 8 and v are also very

brilliant. In general they have a fine striation parallel to their

common combination-edge.

The forms p and q are new for neptunite. The faces of

the former lie with parallel combination - edges on both sides

of d. Consequently it has the same length of the c - axis as

d, and is, besides: determined by measurements given below.

The form q belongs to the zones [110, 30 I] and [11 0, 311],
by which its indices are fully determined. These new forms

generally have small faces. Especially those belonging to q are

usually very narrow. As, however, they are well developed and

very brilliant, they generally give accurate measurements, as

will be seen by the figures in the following table.

Measured Calculated

·lio 4'

36° 36'

78° 55'

45° 26'

65° 13'

= 47° 4'

36° 47'

79° 3'

45° 32'

65° 35'

p:p = (311):(311)

p:m = (311):(110)

]J : m = (311) : (110)
q: m = (1'12) : (110)

q: m = (fI2) : (110) =

Twinning is still rarer among the neptunite crystals of the

second type than among those of type I. Among the rich

material available, which has been subject to a thorough

examination, only a single twin crystal has been found, and

this was not found until the chief investigation had heen

finished. The two individuals which form the twin crystal

measure only 3 - 4 mm in length in the direction of the c - axis

and a little more than 1mm in thickness. The twinning has

taken place according to the same law as with type I, the base

being the composition-face. The c-axes of the two individuals
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make an angle of 51 0 16' with eacb other. The twin crystal is

attached to a small lIpecimen in such a way that the crystal

cannot be detacbed without being injured. However, the size

of the specimen itself is so small that it could be placed on

the goniometer for the measurement of the angles. The values

obtained are as follows:

a:a

m:m

Measured

500 47'

32 0 15'

Calculated

51 0 16'

320 24'

Neptunite of lype 11 bas been found only alone place,

namely Ihe locality No. 2 on Narsarsuk. After a lhin layer of

loose gravel had been removed, the rock was found 10 be

pegmatilic and lraversed by numerous cracks. At first several

large aegirine individuals were oblained by breaking into the

ground; al the same time a drusy cavity was laid bare con

laining a fairly large quantily of neplunite. The mineral was,

thus, found here ins i tu. Though this localily lies only a

few steps distanl from the localily No. 4, where lhe neplunite

of type I had been found, nOl a lrace of lype 11 could be

observed at lhe locality No. 4, nor of lype I al No. 2. Here

lhe mineral occurred almost exclusively in intimate association

wilh aegirine. The neplunite crystals were eilher immediately

implanled on the aegirine individuals or formed porous masses

in the larger interspaces belween them. As the last filling

belween the neplunile cryslals as well as in all other cavities

occurred a dark-brown earlhy inlensely soiling substance, wbich

has been found 10 contain a large percentage of manganese.

The occurrence of neptunite proved to be confined to a

limited area. After this area bad been worked for all that

could be obtained lhere, lhe digging was continued in lhe

neighbourhood to no small exlent. During this work several

other minerals of greal inleresl were met with, bUl no more

neplunile was found.
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The minerals with which the oeptunite of this type ilS

associated are in general the same as those accompanying

type I. Epididymite ne.edll's traverse the neptunite crystals and

are, consequently, earlier than these. The elpidite is probably

formed simultaneously with the neptunite, for these minerals

mutually interpenetrate each other. Decidedly later are: parisite,

nnorile, polylithionite, calcite and cordylile, this last mineral

being particularly characteristic of this locality.

Type Ill.

The neptunite crystals of the third type are in general

smaller in size than those of the two other type8. The largest

individuals that have been observed measure only 3-4 mm in

length and 1_2mm in thickness. They occupy in some measure

an intermediate position between the crystals of the Orst and

those of the second type, differing, however, in habit from both.

They are somewhat more elongated in the direction of the

vertical axis than those of type I, but have lIot the pointed

termination that characterizes type 11. All the forms observed

on the foregoing types, with the exception of q, occur also on

these crystals, and, besides them, several new ones. The most

important combinations are shown by the Figs. 8-11, Plate VI.

The forms are:

a={IOO},

e = {201} ,

r={221}.

b= {DID}, c = {DOl},

f={I01}, 8={11l}.

0= {Ill}, i = {112},

m={110},

v = {221},

P = {311},

d = {301},

x = {311},

u={5i2}.

The crystals are excellently developed wilh sharp edges

and corners, smooth and very brilliant faces, so that very

accurate measurements can be obtained. The most common

combination is represented by Fig. 8, Plate VI. In the vertical

lOne occur the first and the second pinacoid. The forms .~



128

and 0 are nearly equally developed, which is never the cose

with type I. On crystals of type I the form 0 is always very

subordinate and is often totally absent., On crystals of type 11

this form has not been observed. The faces belonging to the

forms d and p are here (on type Ill) always very indistinct,

generally successively passing into one another by an undeter

minable rounding. The form x is uew for neptunite. Its

faces are always \'ery small, yet quite determinable both by

measurement and by zones, x == (311) is located in the zones

[ 1to, ITI] and [tOo, Ill].

Another combination is represented by Fig. 9, Plate VI. It

is identical with the foregoing excepting the forms h, p and x,

which are absent, while two new forms are present, viz.

r == {221} and {== {IOI}.
The form (belongs to the zones [001,100] and [111,111].

Its faces are always very narrow. The form r belongs to the

zones [00 I, Ill] and [100, 221] j it has, besides, been deter

mined b)' angular measurements. The faces of this form are

often of the same size as those belonging to the form o.

"'ig. I0, Plate VII represents a combination of the following

forms:

a == {lOO}, h == {OIO}, In == {IIO}, c == fOOl},
s == {Ill}, v == {221}, 0 == {t11}, i == {tl~},

e == {201}, {== {IOI}, u == {512}.
Here the form i is new. It is determined by its position

in the zones [001, 111] and [tOO, 512]. The faces are often

tolerably broad and always brilliant.

At the same place where the specimens with the crystals

just described were met with, I also found a small specimen

with neptunite crystals showing the simple combination of faces

represented by Fig. 11, Plate VI. These crystals might as well

be referred to type I. They are bounded only by the forms

In == {IIO}, c == fOOl}, d == {301}.
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The forms m and c are represented by even and brilliant

faces. The faces of the form d, on the 01 her hand, present

the peculiarity of having only their marginal parts preserved

aDd somewhat brilliant, while the central portion has been sub

ject to a decomposition process, which has occasionally gone

very far. The substance of the mineral has passed into a

brown powder which fills the cavity that has been formed.

Sometimes the decomposition has proC'eerle<l so far that only a

thin shell of the crystal remains. All Ihe faces except those

helonging to the form d are still brilliant, but if such a crystal

is only gently pressed between the fingers, it will easily break,

and one finds that its interior consists only of the brown

powder. Such powder, which is onen found in the mineral

drnses on Narsarsllk, seems in other cases 10 be the result

of the decomposition of other minerals, e. g. rhodochrosite.

(See page 30).

l\eptunite crystalf. of the third type have heen fonnd onl~'

at the locality No. i. Only a few f.pecimens were met with, and

on them the mineral occllrs very sparingly. The specimens

occurred lying loose among the gnl\el, ami the underlying syenite

l'ontaiul'd neither neplllllite nor other minerals of the pegmatite.

As is usually the case, the specimens consist principally of

microcline and ael{irine. The neptunite does not come inlo

immediate contact with the latter mineral, but the crystals

generally occnr implanted on the microdine and are occasionally

surrounded with flexible laminae of (lolylithionite. Epididymite

occurs also here as an earlier formation than the neptunite, and

parisite as a later one. There furlher OCCIII' here a kind

of greenish grey columns, which e\idently owe their origin to

the alteration of some other mineral. They have a serpenlinolls

appearance and seem to have formed from elpidite.

The locality No. i is the only vlnce where neptunite OCCllrs

associated with narsarsukite, and this association is of a p6culiar

character. Where the two minerals come into contact with each
~~ 9
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other, neither of them seems to be quite fresh, It looks, further,

a~ if each of the two decomposing minerals contained parts of

the other. On one specimen one sees the fraclure of a nar

~arsukite table thal stands on edlle. Only the ouler shell of il

consists of unaltered mineral. The interior consists of an

aggregate of microscopic individuals of other minerals. One of

these forms colourless needles which reFemble elpidite. They

musl, however, be anolher mineral, because they show a con

siderably stronger double refraction lhan elpidile does. In lhis

aggregate thel'e is a rather large cr~'stal of neptunite which mllst

he presumed to have formed simultaneously with the alteralion

or the narsarsllkill', It looks as if the neplunile crystal during

the formalion-process had exercised pressure on the remaining

l:overing of undecomposed narsarsukile, both sides of which

are curved outwards. If, as it appears from lhill, the neplunile

has been formed al the cosl of the narsarsukite, then

manganous and ferrous oxides and potash must have been

derived f,'om other sources.

27. Lorenzenite.

I have named this new mineral after my friend and fellow

worker J 0 h a n L 0 I' en 7. en, the Danish mineralogist, who has

made numerous important invesligatiolls on the minerals of

Greenland, and who was laken away by an unlimely deatll

while on his way 10 Greenland in order to study the mode

of Ol:currence of its minerals.

Lorenzenite has been found only in the cryslallized state.

The cryslal~ are needle -like in form and seldom reach more

than 1mill in length and O,llllm in lhickness. The diminutive

size of the cr.\l'lals has made their examination a "ery difficult

task;· to procure pure matrrial for the analysis hail especially

been attended wilh mnch labour.
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The lorenzenite crystals belong to the rhombic system.

From the angles

(120):(120) = 100°47' and (111):(110) = f>5° 13',

determined by fairly accurate measurement!!, are calculated the

following axial ratio!!:

a : b : (', = 0,6042: 1 : 0,3592.

I\eferred to these axial ratios the forms present have the

following symbols:

a = {lOO}, b = {OIO}, 111 = {11O}, 11 = {120},

x=-{ l. 12. O}, P = { Ill}, 0 = {231}.

The first pinacoid is of rare occurrence, and its planes

are extremely narrow. The second pinacoid occurs less rarely,

and ils faces are sometimes tolerably wide. They are often

striated parallel to their longitudinal direction. The prism of

the third order, In, occurs on the majority of the crystals,

but its faces are genemlly narrow. The particularly dominating

form on the lorenzenite crystals is the prism of the third

order, n, which is always present, often with its faces so

broad, that the other faces in the vertical zone, compared

with them, are exceedingly small. The rather remarkable

form x is of frequent occurrence, and its faces are gene

rally rather broad. The form :r and the second pinacoid

seem, as it were, to replace one another, for on crystals on

which the pinacoid occurs, the former is in most cases absent

and vie eve r s a. The faces in the vertical zone are often

l'triated parallel to their zonal axis, so that in this zone accu

rate measurements can seldom be obtained. Exceptionally the

cl'Ystals have even faces, those of the form n being always

the most perfect. The termination of the crystals always

consists of the bipyramid p, and ou some crystals, also the

hipyramidal form o. The faces belonging to the form pare
!la
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either drnsy and quite dull or else less brilliant at least than

the other faces of the crystals. Often they are also some

what curved (convex). The faces belonging to the form 0 are

suuordinate in size to those of p, but always very brilliant.

They lie in the zone between p and n and are often some

what striated parallel to the axis of this zone. The crystals

are occasionally developed at both ends. Not unfreqnently

two or more indi\ iduals are grown together in a position not

qllite pal'allel.

The lorenzcllite crystals present two types of development

somewhat different from each other.

Type I.

The lorenzenite cryslals of this Iype are chiefly characterized

by their being terminated by the form p alone, the faces of

which 011 these crystals are always drllsy and dull. A con

spicuous peculial'ity of these cl'y~tals is, further, their being

hlack at the ends, while the ('est of the crystal has the usual

appearance of the mineral, which is rather light and transparent.

The crystals look like small lucifer matches with dark ends.

The dark colour is not, however, dlle to any superficial coating

or foreign matler, as may be distinctly seen with the aid of the

microscope, The terminal portiolls of the crystals are quite

impregnated with the colouring maller, the true nature of

which cannot, however, be stated, Lorenzenite crystals of type

I are represented by Figs. 1 and 2, Plate VU.

Type 11.

The crystals of the second type are somewhat larger in

size than those of type I. They are terminated hy the pyramids

p and u, Ihe latter of which belongs exclusively 10 this type

IFig. :3, Plate VII). They are somewhat flattelled iu thp. dirretion
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of the second pinacoid; this is mostly depending on the com

paratively great breadth of the faces belonging to the form x.

The faces of the fundamental pyramid are dull, generally giving

only shimmer reflexions, but they are neyer dl"ll~Y. Nor is auy

part of the crystals of type 11 darket' in colour than the mineral

in general.

Below are given the angular values obtained by measure

ments, together with the cOl'responding calculated values.

Obsened Calculated

a:b = (100); (0 10) 89° ,1;~' 90°

n:n = (120): (120) =*10l( 1i'

n:n (120) : (120) i9° 12' 79° 13'

m:n (110) : ( 120) 180 ;'2' l!l° 15'

x:n = (1.12.0):(120)= 31 ° 33' 31° "5'

p:m= (11t}:(IIO) *5.1° 13'

p: b (111):(010) 72° 32' 72° ;';"

p:p (111):(111) 34° 3;" 3~0 l!l'

p:p ( I I I) : (11 I ) 58° H' SHe 2i'

p : n c= (111): (120) ;'7° 4;,' ;,7° 2;"

0: n = (2~1): (120) 32° ,12' 32° ;H'

0: 0 = (231):(231) 78°28' 78° 20'

0: 0 = (231): (231) ioC
~ I' 700 40'

In colour the two crystal types differ somewhat from each

other. Type I is almost coloul'les!'. Only a faint tinge of brown

is observable. That, however, the crystals of this type show a

sort of dark impregnation on their unattached ends, has already

been pointed out. The crystals of type 11, on the other hand,

are far less transparent. This is not exclusively due to the

circumstance that these crystals are thicker than the former;

the principal cause is the greater intensity of the brown colour.

A tinge of violet is also perceptible in these crystals.
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The mineral has a very high adamantine lustre. Under

the orthoscope the lorenzenite prisms always show extinction

parallel to their longitudinal direction, on whate"er faces they

may be placed. A section oriented parallel to the first pinacoid

is nearly colourless. Only a faint brownish tinge is observable.

The light vibrating parallel to the c-axis is transmitted without

any perceptible absorption. The light vibrating parallel to the

b-axis, 011 the other hand, is somewhat more absorbed. The

axial colour is faintly brownish inclining to violet. A section

oriented parallel to the second pinacoid is somewhat more

deeply coloured than the foregoing. Also here the light that

vibrates parallel to the c- axis is transmitted without any per

ceptible absorption. The light vibrating parallel to the a - axis

is most strongly absorbed, and the axial colour is the same

here as parallel to the b- axis, though somewhat more intense.

The absorption of light referred to the crystnllogmphical axes

is thus

In sections parallel to the second pinacoid the axial image

about the first mean line appears under the conoscope. The

plane of tilt' optic axes is parallel to the first pinacoid.

The direction of the greate~t velocity of light (the iudex al

coincides with the c - axis, the medium velocity' of light (the

index /1) coincides with the a - axis, and the least velocity (the

index n with the b-axis. As the last-mentioned direction is nt

the same time the first mean line Ithe acule bistlctrix), lorenzenile

consequently is 0 p l i call y po sit i ve.

The single crystals are too small to furnish material for

prisms for determining the indices of refraction. Nor is it pos

sible to produce a section perpendicular to the second mean

line for the usual measurement of the angle between the optic

axes. The optical constants could not, therefore, be fully

determined.
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From a little crystal group consisting of se\'eral individual!'

grown together in parallel position I succeeded in producing a

prism, one side of which is parallel 10 the first pinacoid, and

the refracting edge to the c-axis. With the light falling at right

angles to Ihe said side I measured in Ihis prism the refraction

of the two rays vibrating in the plane of the optic axes. The

indices calculated from the measurements are:

Red Yellow Green

a = 1,7320 1,7431 1,7580

r= 1,7785 1,7876 1,8025

r-a = 0,0465 0,0445 0,0445

A prism for the determination of p could not be produced.

In a section perpendicular to the first mean line, and conse

lluently pal'allel 10 the second pinacoid, the angle between the

optic axes was measured in air. The result obtained for light

of medium wave-length was

2E = i2°.

Lorenzenite scratches adularia with difficulty. Its hardne!'s

is thus a little above 6. The mineral has a distinct cleavage

parallel to the faces of the form n. Whether there is any other

cleavage in the zone of the vertical axis, cannot be decided.

When the crystals are crushed, they separate into splinters

wholle longitudinal direction is parallel to the said zone.

Before the blowpipe lorenzenite fuses easily to a black

globule. With salt ot' phosphorus a silica skeleton is obtained.

The mineral is decomposed by hydronuoric acid, but by no

other <lcids.

By weighing in benzole the specific gmvity has been found

to be 3,42. Thill determination has been made by R. Ma u

z e Iius, who has also performed the analysis, In the analysis

0,5727 gr. of pure material was used. The values obtained are

as follows:
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Molecular ratios

8i0 2 • 34,26 0,667 2

Ti0 2 • 35,15 0,439 }1,89
Zr0 2 • 11,92 0,097

Na 2 O. 17,12 0,276 } 0,99
K 2 0 0,37 0,004

H 2 O .. 0,77

99,59

If the slight amount of water is neglected, the formula

consequently becomes

Na 2 0. 2 (Ti, Zr) O2 .2 Si O2 or

Na~ 11'iO)~ Si 2 0 7 •

The mineral thus consists of a molecule of sodium meta

silicate No,Si 0a, and a molecule of ol'thosilicate of the bivalent

group Ti 0, with part of the titanium replaced by zirconium.

Structurally the formula of the mineral also may be written

thus
Na -0 S' 0 1"0> t<O> Io
Na _ 0> Si < g> TiO

Lorenzenite has only been found at the locality No. 9

on Narsarsuk. The mineral oecurred there very l'paringly as a

secondary formation together with aegirine, microclille, albite,

arfvedsonite, elpidite, rhodochrosite, epididymite, polylithionite

etc. The aegirine was found in at least two different genera

tions. The crystals of the earliest generation are generally very

large and protrude into the drusy cavity from the compact mass

of pegmatite. In the cavity they have been subject to an

energetic decomposition process. They are traversed by

Ilumerous fissures, most of them parallel to the cleavages of

the mineral, and along these fissures the decomposition has

proceeded from the nnattached ends of the crystals. Therefore,
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the crystals are often terminated in a number of points; occa

sionally these end portions have an asbestos -like appearance.

Also here and there 011 the longitudinal faces of the crystals

considerable depressiollll have been formed by corrosion; these

depressions are lined with needles and splinters like those

occurring at the ends of the crystals. Hetween these fibres

of al'girine nnd often oriented parallel to them occur loren

zenite crystals of type 11. Elpidite crystals also ocelll" in a

like manner, and it is evident that the two minerals have formed

simultaneously and during the decomposition process of the

aegirine. On the new-formed minerals there occur small curved

scales and basin - shaped crystal tables of polylithionite as the

latest formation. Also on small fresh aegirine crystals one finds

lorenzenite crystals in such a position that the two minerals have

their vertical axes parallel, while the flrst pinacoid of the former

mineral coincides with the second pinacoid of tlte IallCl'.

The later gelleration of aegirine consists of small green

translucent brilliant needles, the terminations of which are

also brilliant. Associated with this al'girine occur most of

the lorenzenite crystals of type I. The \'ery brillia.nt needle

shaped crystals of this type generally occur implanted in

irregular orientation on feldspar, where that mineral borders on

primary aegil'ine. Small secondary crystals of mit'rodine, albite,

aud epididymite are the IIsual companions of this type of loren

zenite. These minerals are generally snrl'ounned by a dark, earthy

substance, which is intensely soiling and probably owes its

origin to the decomposition of rhodochrosite, of which remains

are sometimes visible.

28. Lencosphenite.

The name of this new mineral is derived from the Greek

words ~e/)xo~, white, and (J'f~II, a wedge, and chosen in allusion

to the white colour of the mineral and the wedge-like form of

the crystals.
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The mineral has been found in but small quanlity and only

in the crystalline stale. The crystals seldom attain more than

~mm in length and 1_2mm in breadth and thickness; the majo

rity are considerably smaller in size. They belong to the mono

clinic system and are fairly regularly developed, so that fairly

accurate measurements could be obtained. The cryf;tallographical

constants are derived from the following angular values:

(130): (130) = 120° 15', (130): (001) = 88° 19', and

(101): (001) = 53° 21'.

The axial ratios caJr.ulated from them are

a : b : c = 0,0813: 1 : 0,8501.

p = 93° 23'.

According to these constants the forms present ha\e the

following symbols:

a = {lOO}, b = {OtO}, c = {OOI}, x = lOll}, d = {tOI},

m = {1I0}, n = {130}, s = {112}, P = {TII},

9 = {133}, r = {263}.
Nearly all the crystals of this mineral that I have observed

are very like one another with regard to their habit. Only as

regards the presence ur absence of cel·tain subordinate forms

do they present any variation. The forms that are always pre

sent and give the crystals their constant habit, are c, band 11.

The crystals al'e always elongated in the direction of the a-axis

into rectangular prisms, bounded in the longitudiual zone by

the second and third pinacoids. The crystals are always tel'

miuated by the form n, the faces of which form the wedge

like ends that characterize the leucosphenite crystals (Fig. 4,

Plate VIII. The faces of the third pinacoid are generally pre

dominant, so that the crystals are more or less tabular parallel

to them. Howe\Oer there occur individuals on which the said

pinacoids are almost equally developed (Fig. 9, Plate VII} 01'
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which are tabular parallel to the second pinacoid. The com

bination-edges between the pinacoids in the longitudinal zone

are sometimes truncated by the prism of the first order ;1',

whose faces are alwa)'s narrow (Figs. 5, 9, Plate VIII. The prism

(pinacoidl of the second order d occurs distinctly de\'eloped only

on a small number of crystals tFigs. 5, 7, 8, 9, Plate VII). Its

faces are almost always smooth and brilliant. Occasionally they

are tolerably large. The prism of the third order m occurs,

or is at least present as traces on e\'ery crystal of leuco

sphcnite j its faces are, ho\\e\'er, in most cases very small and

indistinct (Figs. 4 - 6). Often they occur only as step-like

formations on the edge between nand d. The prism of the

fourth order p is a form of tolerably common occurrence, and

its faces are occasionally rather large. In the majority of

cases, however, they are small IFig. 6) and une\'en with no

high lustre. The two forms 9 and r occur as extremely nar

row truncations on the obtuse combination - edge between n

and c (Figs. 6, 7I. Often the two forms occur together. The

faces are brilliant, but their edges are frequently irregularly

rounded off.

The forms a and s ha\e been observed only on a single

crystal. This crystal, which measul'es a little more than 1mm

in length and l!llmm in thickness, is represented by Fig. 9. It

was found associated with minerals quite different to those

which generally accompany leucosphenite, and it also differs

in habit from other crystals of this mineral. Like them it

is prismutically elongated in the direction of the a-axis and

bounded in the zone of this axis Lty the sel:oud and the third

pinacoids, which are almost equally well de\'eloped. Their com

bination-edges are truncllted by uarrow faees belonging to the

form :1:. The cr)'stal is developed only at one end and is there

colourless and perfectly clear. The other end, by which the

crystal has been attached, is opaque. As on this crystal the

prismatic form 11 is very subordinate, the wedge-like termination
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that otherwise characterizes the mineral is not found on this

individual. On the other hand, the form m has on this crystal

attained a development to which nothing corresponding is found

on the common leucosphenite crystals. The fuces of the" form

p are large, smooth and of a magnificent lustre. The pinacoid

of the second order d is represented by a very small, but brilliant

and quite determinable face. The face a of the first pinacoid

is large, smooth anll brilliant. The largest of the terminal

planes of this crystal, however, are those of the form 8. They

belong to the zones 1001, 1101 and [011, lOll. which is sufflcient

for a certain determination of the form.

The leucosphenite crystals of the common type are generally

developed on both ends. The faces of the third pinacoid are,

as a rule, striated longitudinally, which striation is due to the

alternation of faces belonging to the forms c and x. Some

times the striation disappears, at least in places, and then

the face is dull. Some crystals are striated 011 one side and

dull on the other. When dull and striated spots occur on the

same faces, they border irregularly on one another. The faces

of the second pinnl'uill are also striated, but on them the stria

tion runs in the vertical direction, consequently across their

longitudinal direction. Here it is the form n which causes

the striation by alternation. In most cases the striation is most

marked at the ends of the faces: the middle portions of the

faces generally have no striation. These faces are, besides,

seldom quite plane, but either show a continuous rounding or

an abrupt bending, owing to which their ends make a smaller

angle with n than the unbroken plane would make. The diffe

rence I have found almost unvariably to be about 10 towards

each end. Also on the faces of the form n occurs a vertical

striation, which, however, does not essentially interfere with the

measurement of the angles. The crystals are not in general

very sharply developed, their edges and corners usually being

somewhat rounded off. Only the crystal represented by Fig. 9,
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Twinning iR tolerably common in leucosphenite. The law

according to which the twins are formed is as follows: the

t win n i n g p Ia n e is the t h i r d pin a c 0 i d c {001}; the

twinning axis is a normal to this; one of the indi

\' i d u a Is is rev 0 Ive d 180° ab 0 u t the t win n i n g a xis.

As the salient and re-entering angles between the faceR of the

form 'Ion the sub-individuals deviatp, very little from 180°,

these twins are not easily distinguished from simple crvstals

IFig. 8, Plate VIII. The vertical axes of the two Rubindividuals

make with each other an angle = 2 (ft - 90°) = i O 16'. On

one of the twins (cryst. No. ·il the following determinations of

angles have been made.

Measured Calculated

d : cl ;3° 20' ;3° 22'

n : n 3° 24' :3° 30'

In colour leucosphenite is white inclining to greyish blue.

This shade does not, howHer, occur on crystal ~o. 8. Pure

crystals that have no cracks are often quite clear. Often,

however, the leucosphenite crystals are traversed by cracks, or

they contain inclusions of extraneous matter j in such cases they

al'e somewhat opaque. The crystalline planes as well as t'le

fracture show a marked vitreous lustre. Certain faces, as those

or the forms band n, often exhibit a pearly lustre.

In accordance with the monoclinic nature of the mineral

:,:ections oriented parallel to the first and the third pinacoids

show extinction paJ'allel to the second pinacoid. But also a

section cut parallel to the last-mentioned pinacoid shows ex

tinction parallel to the direction of the a-axis. At all events the

deviation, if such there bp" is so small that it has not been

possihle to ascertain it. On the other hand, oue of the extinc

tion-directions makes, of course, wilh the vertical axis an angle

= 11 - 90° = go 21' in the plane of symmetry. This direction

lies in the obtuse angle ft.
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The vibralion - direction falling in the obtuse angle p is

lhe optic normal, for the optic axial plane lies almost parallel

to the third pinacoid. The first mean line (the acute bisectrixl

coincides wilh lhe crystallographic a-axis; and as lhis is at the

same time the direction of lhe greatest velocity of light, the

mineral is 0 p tic a II y ne gat i VI'.

For the determination of the oplic constants a natural and

a prepared prism were lH\ed. The former was bounded by the

two faces (130) and (130) and bisecled by the plane of lhe

greatest and mean velocily of light. The refracting edge of

this prism coineides wilh the crystallographic c-axis, but 1I0t

l'xactly with the direction of the mean \'elocity of light of the

substance. The deviation. which is 3° 23', as above stated, gi\"fs

rise to an error in the determination. It cannot, however,

exercise any inOuence of importance on lhe result. The UII

avoidable errors in using prepared prisms will probably in mosl

cases be no less. In the above-mentioned natural prism the

indices of refraction fJ. and p were determined by determining

the minimum ueviation. The other prism is bounded on one

side by the lhird pinacoid and on the other by a cut and

polished face which makes an angle of 31° 42' wilh the said

pinacoid. The refractinf( edge is parallel to the b - axis.. In

this prism the index " and again fJ., were determined by light

falling pf!rpendicularly to the first-mentioned face. The following'

values were obtained.

a (i r a-r
Red .. 1,6401 1,6572 1,6821l 0,0428

Yellow 1,6446 1,6609 1,6878 0,04:33

Green. 1,6476 1,6638 1,6923 0,0448

From these values the following axial angles are calculated

2Va
Red

in° 26'

Yellow.

iio 4'
Green

i;)O 18'
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The dii\persion is thui\ rather considerable and takes plaee

according to the formula

p >v.

The specific gravity of Il'ucosphenite has been determined

by weighing in benzole and found to be 3,05 \MallZelius). Its

hardness is 6,5. The mineral has a dii\tinct cleavage parallel

to the second pinacoid b {O IO}. The mineral is ofien easily

cleaved in this direction; bnt in seelions cut perpendicular to

the cleavage, this is seldom quite distinct. A cleavage parallel

to the form 11 conld 1I0t be detected, though the mineral often

shows a pearly lustre on the faces of this form.

As the material available was very scanty, no more than

0,5238 gr. of pure substance could be procured for the analysis.

The analysis has been made by R. 1\1 a u ze Iius; and the values

obtained are as follows.

Molecular ratios

Si0 2 • 56,[)4 0,()43 10

TiU t · 13,20 0,165 1
2,06

Zr0 2 . 3,50 0,025 f
BaO 13,75 O,O()O 0,95

NI/tO. 11,14 0,180 } 1,97
KtO 0,56 0,006

H2 O 0,31
~---_.-

99,40

To obtain an acceptable proportion between the acid and

the basic constituents, Ti Oy and Zr Oy must be made basic.

The formula then becomes

BaU· 2Na 2 O· 21'i (Z/·) Uy • 10 SiO y or

BuNa.I'l'iOly \SiyOb)b'

Leucosphenite would thus he a dimetasilicate, and the

only known suhstanl'e of analogous composition would be peta

lite. The leucosphellite crystals do, indeed, remind one in some
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measure of the crystallized petalite from Elba. I ha"e not,

however, succeeded in finding any analogy between the crystaHo

graphical constantll of the two minerals. On the other hand

there exists a partial agreement between the axial relations of

leucosphenite and e u did ym it e. This appears distinctly if

the a-axis of the former mineral be multiplied by three j one

then obtains

for leucosphenite: a: b :c = 1,7439: 1 : 0,8501; P = 93° 23'

- eudidymite: a:b:c = 1,710i5:1:1,10712j p = 93°451/2'.

The angle p of the two minerals agrees "ery closely, and

so is also the case with the a-axes. The angles in the vertical

zone are for both very near 60°, i. e. they are both in a sense

pseudo - hexagonal. With both minerals lwinning occurs with

the third pinacoid as composition-face. If the chemical formula

of eudidymite is written

then this mineral may be regarded as partially derived from

the same silicic acid,

which musl be assumed to enter into the composition of

leucosphenite. The two minerals cannot, it is true, be said to

be isomorphous in the proper sense of the word, but it is an

indisputable fact that there exists a remarkable analogy between

them crystallographicaHy as well as chemically.

Before the blowpipe leucosphenite decrepitates and in

the forceps fuses with some difficulty to a d ark globule. In
the salt of phosphorus bead a skeleton of silica is obtained;

on cooling the bead becomes opalescent. The mineral is de

composed by hydrofiuoric acid, but not acted upon by other

acids.

The common leucosphenite has been met with only at the

locality No. 2. On digging in this place a rather considerable
urv, to
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quanlity of elpidite needles loosely agglomerated were found at

some depth below the surface. They had been protected from

the atmosphere and were snow-white and tolerably fresh. The

mass was so loose that it could often be broken into pieces

with the hands. On pressure it yielded and fell asunder into

gravel with a crackling sound. The whole was traversed by

larger aegirine crystals, which thus formed a sort of skeleton

in the fragile aggregate. In the numerous spaces between the

elpidite needles several other minerals occurred in crystals.

There were small well-developed crystals of epididymite, albite,

polylithionite, leucosphenite, etc. The last mineral was found

only in small quantity. Like the other minerals mentioned here,

it is of later formation than the elpidite. Elpidite needles some

times traverse the leucosphenite crystals, which, however, have

been formed earlier than the albite. The crystal No. 8. which

is of a type differing from the others, was found on a specimen

from the locality No. I.

29. Elpidi1e.

By the name elpidite G. Lindstrflm ') designated a pre

viously unknown mineral which he had observed in the Liitzen

collection. In his article he chiefly gives an account of the

way in which he analyzed the mineral and the result of his

analysis. To the latter we shall return later on. Li n d s t r 0 m

further gives a statement of the physical properties of the

mineral as observed by him. He describes it as finely columnar,

forming long sheaves. Occasionally the columns are short and

confusedly intergrown. Sometimes they are matted together

into a half-compact, felt - like, brick - red mass. The mineral

occurs on aegirine crystals and sometimes fills up the drusy

cavities in which the latter occur. It is, further, accompanied

1) GeoI. Fiiren. FiirhalldJ. VoI. 16, 1894, p. 330.
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by feldspar, calcite, etc. Less frequently it is found associated

with neptunite and epididymite. In colour it is some limes

white or yellowish -white, somelimes a light brick - red. When

brick - red the mineral is not quite pure. The hardness is

somewhal varying; the red mineral has the hardness of

quartz or a little more; the white mineral is scratched by

quartz. The specific gravity of the former is 2,694, that of

the latter 2,624. Before the blowpipe the mineral easily fuses;

in the closed tube it yields abundance of water. In the borax

bead it is dissolved with difficulty into a clear glass j the salt

of phosphorus bead, on the other hand, remains opaque. It is

decomposed by hydrofluoric acid, but not acted upon by other

acids. All the above characters are quoted from Lindstrom.

Apart from the rock-forming minerals feldspar and aegirine,

no mineral probably occurs so abundantly on Narsarsuk as

elpidite. Detached pieces of it lie scattered all over the plateau,

and at most of the localities worked by me it was met with

ins i t u in larger or smaller quantities. It varies considerably

both in form, structure and colour. As a rule it may be

said to present rather an unattractive appearance. It has a

columnar structure, and is mostly of a greyish colour. Thus

at first sight it looks like wooden slips or sticks in a state

of decay.

The separate columns of elpidite vary in size from the thinness

of a hair to the thickness of a finger or more. In the longi

tudinal zone they are chieny bounded by faces which make with

each olher about the same angles as occur on amphibole, viz. 124°

and 56°. Crystalline terminations are extremely rare and occur

only on very small, clear and colourless or enamel-white indi

viduals. The common individuals are either terminated by

irregular fractures or rounded as if they had been acted upon

by some solvent. Occasionally the larger individuals are split up

al the ends into a number of pointed fibres. Individuals of

some length are seldom quite straight, but mostly benl like a
10·
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bow. Not infrequently one meets with individuals that are broken

right off without the parts being se,'ered. Individuals also occur

which are partly split lengthwise, one of the parts being bent

out from the other like a branch.

The mode of aggregation of the elpidite individuals seems

to be quite irregular. The thicker columns cross one another

in various positions; from them thinner needles shoot out in

different directions, more or less completely filling the inter

spaces. Such sponge -like masses of elpidite often serve as a

substratum for crystals of other minerals which have been formed

later, as calcite, polylithionite, leucosphenite, epididymite, albite,

etc. In some cases the interspaces are quite filled up with

calcite or some other substance. The elpidile itself also forms

quite compact and hard masses consisting of extremely fine

fibres felted together and generally of a reddish colour. They

therefore present a striking resemblance to the so - called

"spreustein. from Langesund in Norway.

Elpidile has been crystallographically investigated by G.

Nor den ski 0 Id 1). He found the common elpidite columns

wholly unfit for angular measurements, owing to the absence of

regular terminations and the dullness of the faces in the longi

tudinal zone, which gave no reflections. Only after a long

search he succeeded in finding some well- developed crystals,

the length and thickness of which he states to be 0,1-0,2 .... and

0,08-0,06 1818 l'espectively. On these crystals, which belong to

the rhombic system, he could det~mine the following funda

mental angles.

(011) : (001) = 44° 22' and (110): (110) = 54° 12'.

From these measurements were calculated the following

axial ratios:
a : b : c = 0,611 i : 1 : 0,9781.

I) Geol. Foren. Forh, Vol. 16, 18!/.(, p, 343.

"
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Referred to this axial ratio the observed forms have the

folIowing symbols:

rt = {tOO}, b = {Oto}, c = {OOI}, m = {110},
11 = {t20}, d = {Oll} , e = {03t}.

Besides these he states the presence of three lel's l'ertainly

determined forms in the vertical zone.

Among the elpidite material ('olIected by me mierosco

pical f'rystals like the above - mentioned are by no means rare.

They sometimes occnr as a hair-like ('oating on snch elpi

dite individuals of larger size as have not been subject to

atmospherical action. On individuals that have been for a long

lime exposed to the open air they are not found. OccasionalIy

elpidite crystals of this kind·are met with that are rather larger

in size than those examined by Nor den ski 0 Id. I have ob

served individuals measuring a millimeter or two in length and

I/S 111111 in thickness. In the longitudinal zone they are always

deeply striated and hardly determinable.

The largest and most distinctly developed elpidite crystals

were found by me at the locality No. 9. At that place large

columns, as thick as a man's finger, of common, grey, opaque

elpidite occurred in abundance. Some of these individuals had

a coating of smaller, well- de\eloped crystals of the same mi

neral. These crystals are up to 5- in length and t llllll in

thickness. They are implanted close to one another in paralIel

orientation with reference to the larger individual. Some of

them are clear and transparent and quite unaltered, but the

majority are of an enamel-like opacity. The laller have bright

surfaces, but are nevertheless altered throughout. If one tries

to detach them, they generally fall into small fragments.

On some of the clear crystals I have made angular measure

ments, and the results that I have obtained may certainly claim

a high degree of accuracy. From them it appears that the

values obtained by Nor den ski () Id are very good considering
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the extraordinarily small dimensions of the crystals on which

he made his observations. This is especially true with regard

to the value from which the c-axis has been calculated. As for

the a-axis Nor den ski 0 Id himself remarks that, owing to the

irregular development of the prismatic zone, it has nol been

possible to obtain quite accurate values for its angles.

For the calculation of the axial ratios I have made use of

the following angles:

(110) : (110) = 45° 3' and (031): (031)

The axial ratios calculated from them are

a : b : c = 0,51008: 1 : O.9i813.

The following forms have been observed:

{11O}.

9 - {J02}.

c = {OOI}, m

e = {OI3},

b = low}'
d={Oll},

{100} ,

{120} ,

a

11

All the forms given by Nor den ski 0 Id as certain have

been found again by me, with the exception of e. Only one

new form have I been able to ascertain, viz. g.

The common elpidite individuals which are not terminated

by crystalline faces are generally bounded in the longitudinal

zone by the forms m and n. The faces belonging to the form

n are in general predominant. As the angles which these faces

make with one another are about the same as those of amphi

bole, the elpidite individuals mostly look like common actinolite

columns. On some individuals also the first pinacoid a has

been observed, and then the form 11 is present as an extremely

narrow bevelment on the sharp edges of the crystals.

On perfectly developed crystals also the second pinacoid b

is present in the vertical zone (Fig. 2, Plate VillI. This form is

much more common on the crystall; than a. The faces be

longing to the form n are often larger than those of the form

m (Figs. 3, 4, Plate VIII). The faces in the vertical zone are
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generally strongly striated parallel to the axis of the zone; it is

therefore only in rare cases that accurate values of the angles

in this zone can be obtained. The crystals are generally ter

minated by d and c. The faces belonging to the form dare,

as a rule predominant. Sometimes c is totally absent (Fig. I).

The new form 9 has been found only on a few comparative I)"

large crystals (Fig. 4). Its faces are large and, like the other

terminal faces of these crystals, eminently smooth and

brilliant.

Below are given the most important of the angular values

found by measurement of the elpidite crystals together witb the

corresponding calculated values.

Observed Calculated

a: b = (100) : (010) = 89° 56' 90°

m:m = (JlO): (110) =*54° 3'~

m: b = (110) : (010) = 62° 39" 62° 58'

m: a == (110) : (lOO) = 26° a8' j 27° 2'

n: n = (120) : (12-0) = 88° 45' 88° 52'

n: m = (120) : (110) = 18° 28' 18° 32'

d:d = (01t): (OIl) =*H8°4a'

d:c = (011): (001) = 44°20' 44°22'

9: c ~ (102) : (001) = 43° 48' 43° 4W

9:a -=(102):(100)=46° H' 46°12'

d: 11 = (011) : (120) = 59° 49' 60° l'

9: d == (102) : (011) = 59° 3' 58° 57'

9:n = (102): (120) = 60°40' 61° 2'

With regard to diaphaneity elpidite is, as has already

been stated, of three kinds: opaque columns, enumel- white

crystals, and clear and transparent crystals. The last or the

well - developed crystals occur so sparingly and are so small

that one cannot from them obtain material for an optical
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investigation of the mineral. It is consequently only the com

mon columnar forms that are available for this purpose. These

are, however, in most cases too opaque. The opacity is chiefly

owing to the fact that the mineral is split into hair-like fibres,

so that sections oriented parallel to the longitudinal axis present

quite an asbestus -like appearance. Only such columns whose

colour shows a tinge of yellow are tolerably free from cracks

and translucent. Very thin sections of such individuals are

perfectly transparent.

Sections oriented parallel to the two vertical pinacoids show

in polarized light extinction parallel to the c- axis, and in the

same direction they also show, as Nor den ski ti Id slates, the

greatest velocity of light. In a section parallel to the first

pinacoid (100) one observes under the conoscope an axial image

whose axes, however, are not visible in the field of the micro

scope. The axial plane is parallel to the second pinacoid (010).

Owing to the thinness of the section only the trace of a

lemniscate is observable in the centre of the field of vision.

It has not been possible to produce a translucent section

parallel to the third pinacoid; I have not, therefore, been able

to measure the angle of the optic axes.

From the aforesaid yellowish columns prisms were pre

pared for the measurement of the refractive indices of the

mineral. One of the prisms is bounded by a face cut parallel

to the first pinacoid, and its refrac,ting edge is parallel to the

b-axis. In this prism by light falling perpendicularly against

the aforesaid face the indices a, parallel to the c-axis, and p,
parallel to the b-axis, were determined. The other prism is

bounded by a cut face parallel to the second pinacoid, and its

refracting edge is parallel to the a-axis. In this prism the index T,

parallel to the a - axis, was determined and, besides, a once

more. The prisms are not, it is true, translucent except on

the extreme thin edge; however, I succeeded in making the

determinations with tolerable accuracy.
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The values ubtained are:

a p r r-a

Red .. J ,5676 1,6620 1,6700 0,0126

Yellow. 1,6600 1,6650 J ,6739 0,01a9

Green. 1,6632 J,6674 1,6766 0,0184

From these the following axial angles are calrulated:

Red '"ellow Green

2V = 74° 2' 7.;0 J2' 77 0

As the acute angle of the optic axes is biseded by the

direction of the least velority of light, the mineral is 0 p tic a II y

positive.

The dispersion takes place according to the formula

p<v.

The analysis which L i n d s t r 0 m performed on elpidite

gave the following results.

Si0 2 59,44

ZrO, 20,48

FeU. 0,14

CaO. . 0,17

Na,O . 10,41

KIO. . 0,18

H 2 0. 9,61

Cl . . . .. 0,15

100,68

From this is calculated the formula

What causes some difficulty iD this case is the con

siderable percentage or water. The ract is that on micro

scopical examination the mineral is seldom found to be fresh.

Apart from the rarely occurring small and clear crystals, it is
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only the light yellowish columns that prove to be in a tolerably

unaltered condition. But that sort of material has evidently not

been at L i n d s t r 0 m . s disposal. He states his material to have

been of a faint silky lustre; now this is characteristic of the

common asbestus-like form, which always is more or less

altered. The nature of this alteration is not, of course, known

with certainty. That it is combined with hydration, is, however

very probable. The amount of water found, except 1/, per cent,

goes off before ignition, and 5,89 % is lost at a temperature

between 15° and 100° C.

It can, therefore, hardly be doubted that at least part of

the water percentage is secondary. If the whole of the water

is considered as secondm'y, the original mineral should have

the following composition:

Na, Si, 0 0 + Zr(Si,°0 )2'

This composition would be quite analogous to that of the

minerals narsarsukite and leucosphenite, which are however

known 'only in the fresh state.

30. Narsarsukite.

The new mineral which is to be described in the following

line!> was the first that attracted my attention on Narsarsuk.

None of the other new minerals has been found at so many

different localities on the plateau or is so largely distributed

there. It may therefore, more than any other mineral, be said

to be characteristic of the place. On this ground I propose

for it the name narsarsukile 1"

'l Persons familiar with the Greenlandlan or Esqulmaux language have
told me that the name of the plateau, which name Is said to signify
•the great plain., should be written Nar sa r s u k. Of this I was Dot,
however, informed, unUII the plates belonging to the present article, had
been printed. Therefore the name of the mineral Is given in Plate VIII
In the form narsasuklte In accordance with the pronunciation of the
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The miDeral occurs oBly as crystals; on account of its

eminent cleavage, however, the crystals are highly subject to

being broken or split. One, therefore, seldom meets with whole

crystals, but mostly only fragments. These fragments, however,

present, on the whole, the same forms as the unbroken crystals

and are bounded by the same faces.

The crystals belong to the tetragonal system and, probably,

to the bipyramidal class of this system. From the angle

is calculated the axial ratio

a : c =-= I : 0,62362.

The cl1'stals are bounded b)' the following forms:

c={OOl}, a={JOO}, tIl={llO}, 11= {21O}, p={llt}.

The base is generally the predominant form. Therefore the

crystals are almost always tabular parallel to this form. Only

on very small crystals do the prismatic faces sometimes attain

the same size as the basal faces. The crys\.als are then of a

cubic form j occasionally they may even be of short prismatic

habit parallel to the c - axis. Among the faces in the vertical

zone the prism of the first order m is in the majority of cases

the predominant form. The prism of the second order a then

appears as a truncation of the vertical edges. The tetragonal

prism of the third order 1l is rather rare, it is always repre

sented by narrow planes, sometimes it occurs only as a stria

tion in combination with the other vertical faces (Fig. [), Plate

VIII). This tetragonal prism has never been observed repre

sented by the full number of faces, but always, even when

several of its faces occur on the same crystal, only on one

Greenlanders who accompanied me during my excursion in 1897, the
only pronunciation that I ever heard. This Is also the reason why the
form Narsasuk is used In the account of my journe~' In this Journal.
Vol. 14 p. 251.
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side. This indicates pyramidal hemihedrism. I have tried to

produce etching figures in order to etablish this fact. But my

attempts have been unsuccessful. The only acid that acts upon

the mineral is hydroOuoric acid. But it only makes the faces

dull. Neither macroscopically nor undel' the microscope have J

been able to observe any distinct etching figures.

On a few crystals from one locality the prism of the

second order a is alone present in the vertical lOne (Fig. 6,

Plate VlIl). The only pyramidal form that has been observed

on these crystals is the fundamental pyramid p. It does not

occur on many crystals, and ils faces are always very narrow

(Fig. 7, Plate VIII). On the crystals which have only the prism

of the second order in the vertical lOne the fundamental

pyramid is present as small triangular truncations of the corners

(Fig. 6, Plate VIII).

As regards the physical properties of the faces the following

facts may be stated. The basal planes are always somewhat

uneven and seldom bright. The unevenness is due to small

rounded elevations, which mostly seem to be irregular, but

occasionally, especially on small cube flhaped crystals, assume

the form of very obtuse pyramids, which seem to be arranged

parallel to the main pyramid. All the vertical faces are highly

brilliant, but generally also strongly striated in vertical direc

tion. The faces of the fundamental pyramid are smooth and

brilliant. From the abuve it will be understood that the

crystals are not suited for accurate reOection measurements.

The base rarely gives good or fair reflections. The vertical

faces gi\'e, owing to the striation, only approx.imate angular

values with one another. On the other hand the angle between

the pyramidal and prismatic faces can be determined wilh

desirable accuracy, and the axial ratio calculated from it may

therefore, be regarded as quite ex.act.
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A few other values of angles are, however, also given here.

Measured

m:m'= (l1o):(ftO) = 90° 4'

1n: a = (110): (100) ~ 44° 53'

a:a' = (100):(100) -= 89°52'

n : a = (210) : (100) ~ 17° 58'

e: Cl = (ool) : (100) = 90° 3'

p:c =(111):(001)=36°24'

p:a = (111):(100) = 65° 2'

Calculated

90°

45°

90°

18° Jj'

90°

36° 51'

65° i'

Twin crystals do not seem to occur.

The specific gravity of narsarsukite was determined by the

direct weighing of a pure crystal hanging by a hair first in air,

then in distilled water. It was found to be 2,761 at a tempera

ture of 20° C. The hardness of the mineral is a little above i.

One can produce faint scratches on quartz with the mineral;

on the other hand it is more easily scratched by topaz. The

mineral has a most eminent cleavage parallel to the fundamental

prism m. In the direclion of this cleavage the crystal tables very

readily cleave into cube shaped fragments. Owing to this cleavage

it is impossible to produce coherent thin sections perpendicular

to the principal axis. Even in sections parallel to the same

axis the cleavages are easily observable. Fracture, which, unless

special measures are taken, is always obtained in a direction

parallel to the c-axis, is columnar with vitreous lustre. The

prismatic faces often have a pearly lustre.

In colour narsarsukite is honey-yellow with a tinge of reddish

brown in the clearest portions. On incipient weathering the

colour passes into ochre-yellow. Other crystals, which are in

part altered, are brownish grey. In sections parallel to the

principal axis the mineral is colourless. In an ordinary thin sec

tion no pleochroism is observable. In thicker sections, on the

otber hand, it is fairly distinct. The absorption is greatest

parallel to the c- axis, and the axial colour is reddish yellow.
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This colour is not, however, evenly distributed, but appears as

spots, between which there are uncoloured portions. When the

light vibrates perpendicularly to the c- axis, the section is

colourless. Sections parallel to the base show a regular, uni

axial interference figure. The double refraction is po s i ti ve.

The indices of refraction were determined by means of a pre

pared prism with a refracting edge (parallel to the c-axis) of

44° 7' and were found as follows:

Li

w = 1,6492

E = 1,6801

Na

1,6632

1,6842

Tl

1,6576

1,6861

Narsarsukite has been analyzed by Mr. Ch r. Ch r is Ie n

sen in Copenhagen. As there was a rich supply of pure and

fresh material for the analysis, the correctness of the different

determinations could be established by repeated trials. The

result of the analysis is as follows:

Molecular ratios

SiOs 61,63 1,0271 24
TiO! 14,00 0,1707 4
Fe 2 0lj 6,80 0,0894 }

Al2 0 11 0,28 0,0027

MnO 0,47 0,0067\
MgO 0,24 0,0060 6

Na 2 0 16,12 0,2600

F2 0,71 0,0187 }
1

H 2 O 0,29 0,0161

100,04

-O=F2 0,30

99,74

If the sesquioxides are taken together with the fluorine

and H2° as a bivalent group FeF, and if this group is sub-
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stituted for one molecule of Na'l' and if, further, the silicic

acid and the titanic acid are brought together, the following

formula is obtained
Si? 016Na'l'

to which there is nothing analogous in the mineral kingdom.

Neptunite has previously been regarded as the most acidic of

all silicates. But narsar!!ukite is still more acidic. However,

this formula may, in accordance with Clarke's view, very well

be written thus:

If the slight amount of alumina is calculated as ferric

oxide, the manganous oxide and the magnesia as soda, and the

water as fluorine, and the whole calculated to 100, the relation

between the values calculated from the above formula and those

found is as follows.

Calculated Found

Si0'l 62,36 61,61

Ti0'l 13,79 14,00
Fe 2 0 3 6,88 6,;4

Na'lO 16,03 16,89

F 1,63 J,82

JOO,69 JOO,56

-0= F'l 0,59 0,56
---- -~--

100 100

Before the blowpipe narsarsukite behaves as follows. In

the forceps it fuses readily enough to a somewhat blebby glass,
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which has the same yellow colour as the unfused mineral.

With salt of phosphorus a skeleton of silica is obtained, and

the bead is coloured by titanium. The mineral is not acted

upon by other acids than hydroOuoric acid.

Narsarsukite has been found at the localities Nos. 1, 6, 7,

and 13 on Narsanmk, consequently only in the southern part

of the mineral-bearing area. The largest quantity was collected

at the locality No. 1. It occurred here together with quartz,

microcline, albite, aegirine, graphite, elpidite, epididymite, and

the new mineral tainiolite. Narsarsukite is one of the earliest

formed minerals at the place. Only aegirine seems to be

older, since needles of this mineral sometimes are found tra

versing the narsarsukite tables. On the other hand, fully

developed narsarsukite crystals intrude into the individuals of

feldspar as well as into those of quartz. The other accom

panying minerals are still later formations than the last-mentioned.

However, the small cube shaped narsarsukite crystals are probably

of later formation, since they occur loosely implanted in open

spaces between the other minerals. The locality No. 6 did not

differ in any respect from No. I excepting that the mineral was

met with here in a far smaller quanttty. At the locality No. 13

narsarsukite occurred as large, well-developed crystalline tables

firmly implanted in feldspar and quartz. They were not, how

ever, quite fresh, but earthy on the surfaces and brown in

colour. At the locality No. 7 only a few loose specimens were

found, on which narsarsukite occurred associated with neptunite

of type Ill; it is, of course, older than that mineral.

31. Chalcolamprite.

As far as hitherto known, p y r 0 chi 0 re is a mineral which

occurs exclusively in syenite rocks. Thus the mineral was first

discovered in the syenite of southwestern Norway, where it is

met with in several places. In the limen mountains near Miass
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in the southern Urals pyrochlore has been found in syenite and

likewise in the neighbourhood of Pike's Peak in Colorado. Of

late years P. Ho 1m qv i s t has discovered and described pyro

chlore from the elaeolite - syenite in Alno near SnndHall J I.

Closely allied to pyrochlore are the minerals mic r 0 lit e and

perofskite, of which the former has bel'n found in ~ranilie

pegmatite and the latter in contact zones of limestones. In

the sodnlite-syenite district on the firths of J{angerdluarsllk and

Tunugdliarflk in Greenland, which has been known for a lon:.r

time, neither pyrochlore nor any other mineral related 10 it has

hitherto heen found.

G. Nordenskiiild discovered in the Lntzen collection

from Narsarsuk a mineral which, in spite of the extremely

scanty supply of material, he subjeeled to an investigation

with the result that he found it to be mic 1'0 lit e 21. This

mineral I also found on l\"arsarsuk and shall describe it

later on. Resides this I fonnd two other minerals, which were

at first supposed to be pyrochlore; but 011 closer investigation

it has been found that, instead of pyrochlore, we have here

two new mineral8 related to il. To one of these minerals I

have given the name c ha Icol am p ri te,

The name chalcolamprite is derived from the Greek words

l.fl;'X';, • cop PI' I' , .lJId ;'fl/l7T:P';" s h i ne, lu s t I' 1', and has

been chosen in allusion to the fact L1wt the faces of the crystals

mostly display a copper-like lustre.

Chalcolamprite has only been met with in the crystal

lized state. The crystals are small; the largest individuals that

have been observed measure only 5mm in size. They belong to

the cub i c system, and the only form that has been observed

on them is the octahedron. The erystals are fairly regularly

developed with sharp corners and edges and tolerably brilliaut

I) Geol. Foren. Fflrh. Vol. I.j, IS!J3. p. :,RS.

I) Ibid. Vol. 1G, 18!14, p. 331i.

X11\', 11
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fnces. The latter are, however, hardly ever quite even, but

almost constantly show a system of irregular elevations and

depressions. These are, however, of such small dimensions that

they can only be perceived with the aid of a magnifier. The

elevations then generally appear as very low, rounded wart-like

excrescences. Sometimes it looks as if the crystal had been

split up into a nnmber of small irregular fragments, which had

heen again cemented (or grown) together, not, however, quite

in their original position, but so that some portions rise nbo\"e

the level of the others.

In fact the chalcolamprite crystals are very often traversed

hy open cracks, the separate parts being retained in their posi

tion either by aegirine needles traversing the erystal across the

crnck or by the attachment of the crystal. Sometimes the

crystals are hollow, consisting only of a thin shell of mineral

mbstance. One would be inclined to consider this hollowness

as secondary and due to some decomposition process in the

interior of the crystal. Howeyer, it is nol probable that such

a process has laken place, for the crystal shell seems to be

quite as fresh and brilliant on the inside as on the outside.

\Josl likely it is that we have here an original skeleton structure

of the crystals. In the cavities there sometimes occur small

g-roups of aegirille needles arranged radially and having the

same lustre and characters as like needles outside the crystal

shell.

The crystals mostly occur singly attached to their sub

stratum. Not infrequently they are attached only by a corner

or an edge and, consequently, developed all around. In other

cases they are attnched by an octahedral face, being flattened

parallel to this face into thin triangular tables rising but little

ahove the surface on which they rest. Occasionally several

individuals are grown togelher, penetrating one another, always

irregularly. Twinning has not been observed.

The mineral seratches apatite, but not feldspar. Its hard-
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Dess, consequently, is &,6. No true cleavage has been ascer

tained. Occasionally an exfoliation is obsenable ou the octa

hedral faces, but it is always quite superficial and probably of

l'econdary origin. The fracture is splintery or subconchoidal.

The colour of chalcolamprite is a dark greyish brown

distinctly inclining to red. The powder is ash - grey. The

crystal faces exhibit a very characLeristical metallic lustre with

iridescence in copper - red and green Ihence the name of the

mineral). On the fracture the mineral shows a marked greasy

lustre. It is opaque; only in thinnest splinters translucent.

A microscopical section thin enough to be translucent has

a straw-yellow colour and is optically perfectly isotropic. It is

traversed by fine irregular cracks; and the miueral coutains a

large number of microscopical inclusions, the nature of which

could not be determined. A section oriented parallel to an

octahedral face shows a feeble indication of zonal structure

parallel to the triallgular outline of the section. The zones

consist of alternating lighter and darker substance.

By weighing in benzole the specific gravity of chalcolam

prite was found to be 3,77 (l\1uuzelius).

As chalcolamprite, as well as the following mineral

(endeiolitel, had on a preparatory examination proved to be

mainly niobates, which, together with their crystalline form and

other properties indicated that the composition of the minerals

ought to be about that of pyrochlore, the scanty amount of

material of each mineral available for analysis was divided into

two portions, one for the determination of nuorine and watcr

and thc other fur the determination of the other constituents.

The lalter was decomposed by hydronuoric and sulphuric acids.

The two minerals were analyzed at the same time and hy the

8ame methods, and showed a great agreement in composition,

In both analyses there was a loss of about 10 pel' cenl. The

method of analysis was such as made it necessary to infer that

thi8 loss could only be silicic acid. Fortunately, another portion
11"
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of chalcolamprite could be procnred !lufficiently large to allow of

ascertaining that the mineral really contains silicic acid to the

very amount requirerl for covering the loss.

The analysis was performed by R. Ma uz e Iius. For the

determination of silicic acirl 0,6268 grams of material were used,

for determining the fluorine and water 0,4290 grams, and for the

determination of the other constituents 0,5188 graml\. The

result obtained is as follows.

Molecular ratios

Ab~ O~ 59,65 0,223 1,12

Si0 2 10,86 0,180 }
0,ll4

Ti0 2 0,52 ° 0,186,006

Zr0 2 5,71 0,094

Ce!O~ etc. 3,41 0,030

Fe! O~ 1,87 0,036

1\JnO 0,44 0,006 0,396 2

CaO .. 9,08 0,162

](2 0 0,38 0,004

Na~ O. 3,1l1l 0,064

H!O 1,7\1 0,100 1
F 2 5,06 0,134 10,234 1,18

--~-- -

102,76

-0 ..... 2,13
-~--

100,63

The molecular ratios of the

titanic acids, all the bases, and

proximate closely to J: J : 2 : J ,

formula

niobic acid, the silicic and

the water consequently ap

which gives the empirical

11 11

RNh" 0u F 2 + HSiO~.

'fhil\ result may be represented by the following structural
formula
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The percentage of niobic acid is a liltle too high j it was

howe\'er not quite pure, but contained some amount of

tantalic acid, which has not been quantitatively determined. As

the atomic weight of tantalum is considerably higher than

that of niobium, it follows that, if the two acids hud been

separately determined, the ratios for them would have been less

than those now found. Also the ratio for H 2 0 and F is a little

too high. This may possibly be due to a somewhat too high

result of the water determination.

Chalcolamprite thus consists of equivalent amounts of

the substances RNb 2 0. l!'y and RSiO~. Common pyrochlore

consists of the same niobium compound and, as it seems,

varying amounts of RTiO~, where Ti may be replaced by Th,
Z,. etc. On account of varying results of the analyses it has

not as yel been possible to establish a generally acceptaLle

formula for pyrochlore. Ra~mmelsbergl) has come to lhe

result that pyrochlore consists of isomorllholls mixtures of

NaP, RNb 2 0 u , if 2 Nb 2 0 7 , and RTiO~ or lfTi0 2 , elc.

Apart from the improbability of such heterogeneous combina

tions replacing one another isomorphously, this requires that

Na and F should be present in equi\'alent qllantities, which

is not always the case in pyrochlore nor e\'er in chalco

lamprite.
As a result of his synthetic investigations Ho Im q \' i s t 2)

finds the formula Na Ca Nb 2 Ou F for the pyrochlore-minerals.

I) Monatsber. Berliner Akad. 1871, p. 203.
•) Inaugural 0151. Bull. or Geol. Inst. tJpsala, 1896. Vul. 111, p. 1.
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However, this formula has no place for the combinations

R Ti 0,,, R Th 0a, etc. which are present in all natural pyro

chlores.

Chalcolamprite has been found only at the locality No. 7

on Narsarsuk. Only a scanty supply of the mineral could be

collected. As already mentioned, the chalcolamprite crystals

occur partly implanted on larger aegirine individuals, partly

attached to a network of thin needles of the same mineral.

Such fine aeg'irine needles often penetrate the chalcolamprite

crystals; they are, consequently, older than these. Chalco

lamprile is, besides, accompanied by a large number of minerals

charaderistic of this locality. Thus the brown zircon crystals

of type 11 occur here; they resemble the chalcolamprite crystals

very much in colour and size and, in some measure, also as

regards the crystalline form. Among the accompanying minerals

may, further, be mentioned albitc in colourless crystals pris

matically elongated in the direction of the vertical axis, and

ancylite, which is probably the youngest of the minerals occur

ring at this locality.

On a single small specimen from the locality No. 2 a couple

of small crystals are found which probably consist of chalco

lamprite. They, however, dilTer from the usual chalcolamprile

in being bounded by eminenlly smooth and brilliant faces and

in lacking the metallic lustre which is otherwise characteristic

of the mineral; heing brown in colour, like the other crystals,

they have the common ,itreous lustre. These crystals occur

implanted on a well-developed, brilliant feldspar crystal.

32. Endeioli1e.

This new pyrochlore - mineral, has been named from the

Greek words ElIlhw, want, and ).llJor;, stone. in allusion to

the fact that the analysis made on the mineral shows a con

siderable loss.
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Endeiolile hnt> been met with only in the crystallized ~tate.

All of the crystals hitherto found are ,"ery small, attaining at

the most a couple of mm. in diameter. They belong to the

cubic system; the octahedron is the only form that has been

observed. In most cases the crystals occur implanted on larger

aegirine individuals, either isolated or forming continuous crust:-;.

They are in general attached by an octahedral face, parallel to

which they are then tabularly developed, so that they stanll

out very little from the surface on which they rest. In the

majority of cases they are sunk a little into their substratum;

they must, therefore, have been formed simulLaneously with the

outer layer of the aegirine crystals on which they occur. Owillg

to this mode of occurrence the crystals are never dC\'eloped on

all sides, but exhibit at most only three corners and the cor

rt~sponding number of edges. They are, however, always

sharply and distinctly developed, and the faces are fairly bright,

though not quite eveu. The une,'enne:-;s is generally irregular

consisting in low Iflatl wart -Iikp. elevations. Not infrequently

such forms of crystal growth occur in which on an octahedral faee

auother and smaller octahedral face rises, which is conformable

to the main face, bllt may dC\'iate considerably from a position

parallel to it. This sometimes gives rise to such grooves on

the octahedral edges as those which occur commonly enough

e. g. on diamond. In general the octahedral form of the crystals

is fairly regular, the different faces being of about the same size.

Not infrequently, however, occurs a certain tetrahedral develop

ment, only four faces being large, while those parallel to them

al'e ,'ery small. This ought not, however, to be consiuered as a

proof that the mineral belongs to the tetrahedral class of tile

cubic system, sinee no difference in the physical properties has

been found to exist between the large faces and the small ones.

Another inegnlarity consists in the crystals often being elongated

parallel to an octahedral edge, which gives them a prismatic

appearance.
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Twinning, which is not known to occur with the other

minerals of the pyrochlore group, is found rather often with

endeiolite. The twins are formed according to the common

.. spinel law., and the twins form triangular tables parallel to

the twinning - plane with salient angles at the sides and re

entering angles at the corners.

The mineral scratches fluorile with difficulty; its hardness

consequently is 4. It is of a somewhat doughy consistency, and

impressions may be made on it by the point of a needle. It

has no cleavage. The fracture is subconchoidal to splintery.

The colour of endeiotite is a dark chocolate-brown. Only

in thinnest splinters is it tran!'lucent with reddish-brown colour.

The powder is yellowish grey. The crystal faces exhibit a

vitreous lustre approaching to metallic. The fresh fracture, on

the other hand, shows a distinct greasy lustre. l\licroscopical

sections of sufficient thinness are translucent with straw-yellow

colour. The mineral is perfectly optically isotropic and traversed

by numerous irregular crucks.

By weighing ill benzole the specHk gravity of the mineral

has been determined as 3,44 IMauzeliusl.

Owing to the small quantity in which the mineral has been

found and' the diminutive size and scattered occurrence of the

crystals it has been attended with great difficullies to procure

pure material for the analysis. All the availallle aegirine

crystals on which the mineral occurred were scraped, and

the material thus obtained was subjected to a laborions anll

tedious process of hand-picking with the aid of a magnifier.

All the pure material that could be obtained in this way,

amounted to 0,6176 grams. This was divided into two portions.

In one of these, which consisted of 0,3261 gr., H 2 0 and F
were determined. The other ingredients were determined in

the remainder. The analysis was performed by M a u z e I ius

and, as has already been stated, simultaneously with the analysis

of the chalcolamprile. Both analyses showed a loss or about
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IQ °:0. In the chalcolamprite the loss could be ascertained to

be 8; O2 , Of the endeiolite there was no more material

available. Therefore' it could not be determined what the 10s8

in this mineral is. However, the similarity of the two mineral8

in other re~pect8, as well as the way in which the analysi8

was carried on, afford good reasons for assuming that also in

endeiolite the mi88ing constituent is SiOv' If this is assumed,

the result of the analysis is as follows.

Molecular rali08

l\'b v O~ 59,93 0,226 1,24

SiO y 111 ,481 0,190 }

Ti0-t O,i/l
o O,19il 1,10

,ooil

ZrO~ 3,78 0,062

Ce~ 0 8 4,43 0,039

Fey 0J 2,81 0,054

.lInO 0,37 0,005 0,362 2

GuO .. i,89 0,140

K~ 0 0,43 0,004

l\"U t 0 . 3,58 0,058

H~O 4,14 0:233 \
1,36

F¥ .. 0,69 0,016 10,249

100,29

-0 ...... n,2il

100

The molecular ratios of the niobic acid, the assumed

silicic acid, all the bases, and the water and fluorine are thus

approximately 1 : 1 : 2 : I. The empirical formula for endeiolite

is consequently

Analogou81y to the 81ructural formula of chnlcolamprite

that of endeiolite may be written as follows:
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HO 0 HO
I~ ·~~I
Nb~-- 0 - --~Ab

I -- I
o () ()
I I
R-O-SiO-O-R

That the ratios for niobic acid and for water and fluorine

are somewhat too high may also in this instance be explained

as due to the niobic acid not being quite free from tantalic

acid and to the determination of the water having given too

high a result.

Endeiolite has only been found at the locality No. 2 on

Narsarsuk. As mentioned abo\'e, the crystals occur implanted

on aegirine crystals. These lay imbedded in a POI'OUS mass of

elpidite prisms and needles, which mass, moreover, contained

a number of uncommon minerals such as leucosphenite, epidi

dymite, zinnwaldite, etc. The aegirine crystals in this elpidite

formation were rather numel'ous, but it was only on compara

tively few of them that endeiolite crystals were implanted. In

some places endeiolite was also deposited on the elpidite needles

in the immediate neighbourhood of the aegirine crystal. How

e\er, the occurrence of the mineral on elpidite is so subordinate

that it may be said to occur almost exclusively on aegirine.

The two minerals chalcolamprite and endeiolite now de

scribed are to be considered as species belonging to the pyro

chlore group. In chemical constitution they dilTel' from the

previously known members of this group by containing Si 0 1

instead of Ti 02' Th 02' etc. Owing to this difference of com

position the new minerals also have a considerably lower spe

cific gravity than the hitherto known minerals of the group.
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Compared with each oLher, the two minerals agree in most

respects. With regard to the composition they differ only in

the fact that chalcolamprite contains fluorine like the previously

known pyrochlore minerals, whereas endeiolile chiefly contains

hydroxyl. In specific gravity the two minerals differ con

siderably, and also in hardness. Another point of difference

deserving of attention lies in the fact that endeiolile often

oecurs in twins, whereas twinning is unknown on chalcolamprite

as well as on other pyrochlore minerals.

33. Microlite.

As has already been mentioned, G. Nor den ski 0 I d di!'

l'overed in the Lfltzen collf'elion a mineral which on examina

tion he found 10 be microlile. The mineral, which occurred

implanted on aegirine individuals, formed mieroscopical brownish

yellow octahedrons. For an analysis no more than 0,0:103 grams

could be ohtained. After deducting silicic add, ferric oxide and

lime for the aegirine mixed wilh it, the result of the analysis

was as follows:

INh, Ta)2 O~

Sn0 2 • •••

Ca O2 ; •••

(Ce, La, lJil t 0a
Loss .

H

4

12,1

4,2

a,7

The metallic acids wel'e considered chiefly to be tantalic

acid, and the loss fluorine and, possibly, alkalies. From this

is calculated the following formula for microlite:

C(I'2 Ta 2 07'

In the Mineralogical department of the Rik8museum at

Stockholm, for which the Lfltzen collection was purchased,

I have had an opportunity of seeing the mineral examined by
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G. Nor den ski 0 Id, and I have been able to satisfy myself

that the same mineral occurs among those collected by me on

Narsarsuk. The material collected by me occurs on several

specimens, but in so small quantities that the procuring of

material for a more accurate analysis was impossible. The ful

lowing observations therefore concern only the exterior charac

ters and the mode of occurrence of the mineral.

The octahedral crylttals are extremely diminutive, never
attaining even 1mm in diameter. Most of them cannot even be

distinctly observed under a strong magnifying-glass. The octa

hedral form is generally fairly regular; often, however, the

crystals are deformed, sometimes by showing a tetrahedral

development, sometimes by being elongated prismatically in

the direction of an octahedral edge. Besides the principal form

Uhe octahedron), minute faces belonging to the hexahedron

{IOO} have been observed under the microscope. On some of

the specimens the crystals are sharply developed with smooth

and brilliant faces j Oll other specimens they are highly rounded
and indistinct.

In colour thel'e crystals vary somewhat. The largest and

most distinct individuals are brownish yellow inclining to red.

The less distinctly developed and rounded crystals are greenish

yellow with a tinge of brown. On one specimen occur ex

tremely small crystals forming crusts; these are quite white or

colourless.

These crystals, determined by G. Nor den ski 0 Id as

microlite, have been found only at the locality No.3 on Nar

sarsuk. The specimens on which the mineral occurs lay loose

among the gravel. Single crystals and crusts of crystals occur

implanted mostly on larger aegirine individuals associated with

secondary needles of aegirine and several other minerals as

polylithionite, albite, elpidite, etc. Traces of catapleiite of type III
have also been observed together with microlite.
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34. Apatite.

The only mineral containing pho!'phorus that ha!' been

found on Narsarsuk i!' apatill', and it occurs there but sparingly.

The mineral has been met "ith only ill the crystallized state.

The crystals are generally of "ery small dimension!' and pre!'ent

three distinct types of development, each of which has been

found at a separate locality, and associated with different

minerals in each case. I give here a description of the

different types.

Type I. (Yttrium-apatite).

The apatite crystals of the first type seldom attain more

than I mm in their greatest diameter. They are bounded exclu

sively by the hexagonal prism and the hase without a trace of

other forms. They are either short prismatic in the direction

of the "ertical axis or thickly tabular parallpl to the base. lu

mo!'t cases the !'ection parallel to the principal axis is of about

the !'ame size as the section parallel to the lateral axes, i. e.

the length and thickness of the prismatic crystals are nearly

equal. As regards their development they are rather perfect.

The planes are smooth and brilliant, the edges and corners

sharp. On the prismatic faces often occurs a feeble striation

in vertical direction.

In general the crystals are attached by faces belonging to

the prismatic zone, the principal axis being parallel to the

substratum. When, a!' i!' most frequently the case, many

individuals are grown together into druses, they often occupy

a parallel posili(}n with reference to one another, forming step

like groups and aggregations.

The colour of the mineral is enamel-white, ill' lustre is of

rather an uncommon character, the crystals showing a marked

metallic lustre like that occurring on the surface of newly molten

silver. This lustre i!' most characteristic of these crystals. The
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mineral is opaque, and only in thin splinters translucent. Even

in microscopical sections its diaphaneity is rather slight. Like

other apatite it has tolerably weak negative double refraction.

The specific gravity of the mineral has been found by

weighing in benzole to be 3,24. This determination has been

made by l\f a u z e Iius, who has also analyzed the mineral. The

analysis gave the following result.

PtO ..,
]I' . .

CaO.

Y203 etc.

Ce 2 0 a etc.

J.lIg () ...

NnO, FeO

HtO ..

Insoluble ..

4 J,12

3,59

4; ,67

3,36

J,52

0,79

trace

0,22

2,63

100,90

-0 = Ft . . . . . .. 1,51

99,37

The insoluble residue probably consists chiefly of aegirine

and neptunite, with which the mineral is often so intimately

associated that it can hardly be perfectly separated from them.

After deducting this insoluble portion, the values found cor

respond very well with the usual composition of apatite. Part

of the lime is, however, here replaced by rare earths, especially

yttrium earths. As far as J know this is the first time that

the presence of yttrium earths in apatite has been ascertained.

Cerium earths, on the other hand, have been found in apatite

from Norway by Th. S c here r I). The largest percentage of

cerium earths found by him amounts to [) Ofo. The above

I) Nyt Magazln f. Nnl. Vo!. 5, 1848, p. 308.
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analysis shows nearly the same amount of cerium and yttrium

earths.

The type of apatite now described has been found only at

the locality No. 2 on Narsarsuk. The apatite crystals form

!'mall crusts or druses on aegirine, epididymite, elpidite, etc.

Other minerals occurring at the locality and associated with

apatite are neptunite of type 11, clear albite, parisite, cordylite,

pulylithionile, etc. Of these minerals the apatite, no doubt, is

one of the youngest.

Type 11.

The apatite crystals of this type generally present a more

elongated prismatic form than those of the foregoing type. The

largest of them measure about IO mm in length and 1mm in

thickness. As regards their development they are as simple as

those just described, the only forms present being the hexa

gonal prism and the base. Sometimes on the edges of the

fundamental prism an extremely narrow truneation is observable

consisting of the prism of the second order. The faces in the

\ crLical zone are generally smooth and brilliant. Occasionally,

however, a feeble striation in vertical direction occurs. The

basal faces, on the contrary, are less even; they often have a

splintery appearance like a fracture.

The crystals seldom form druses. They occur mostly as

i~olated individuals implanted on larger aegirine crystals or

imbedded in a texture of aegirine needles. These crystals are

almost perfectly colourless and clear. Only an extremely faint

tinge of green is occasionally observable in them. On the

crystalline faces the mineral shows a marked vitreous lustre.

Owing to the scanty supply of material no complete analysis

has been made on this type of apatite. However, it has been

ascertained by quantitative tests that it contains rare earths

like the foregoing type.
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The apatite crystals of the second type have been found

only at the locality No. 5. The mineral occurred here \'ery

sparingly and, as mentioned before, closely as!lociated with

aegirine. Other accompanying minerals are zircon (of type 11),

violet fluorite, albite (ill crystals elongated in the direction of

the vertical axi!ll, etc. The aegirine is here older than lhe

apatite, but the fluorite is younger.

Type Ill.

A feature common to the first and the second type of

apatite cl'ystals is that they are bounded only by the face!l

of the vertical zone and the base. On the crystals of the third

type, on the other hand, there also occur pyramidal forms.

Only a single specimen with a couple of crystals of this kind

has been found. The crystals are lOhort prismatic, 8 mm in

length and of about the lOame thickneslO. They are rather well

developed with tolerably even and bright faces and consrquently

well suited fur angular measurements with the relleclion-gonilJ

meter. The following forms have been determined:

tn={IOIO}, a = {1I2-0}, c = {OOOI}, x={IOII}, s={1121}.

Among the forms of the vertical zone the faces belonginl{

to the prism of the first order, m, are generally broader than

those belonging to the prism of the second order, a (Fig. H,

Plate VillI. The faces of the former kind are also, as a rule,

more brilliant than the latter. On the latter there occurs a

close vertical striation, which causes them to look almost dull.

The basal faces are fairly bright, but not quite even. They

are divided into (mostly triangular) fields, which do not quite

form a single plane, but incline towards one another at angles

that deviate a little from 1800
• It looks as if the crystals were

built up of a nnmber of trigonal prisms in a position not quite

parallel with reference to one another. Of such a polysynthetic

structure there is, however, no indication in the vertical zone,
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the faces of which seem to be perfectly simple. The planes of

the pyramidal forms are all smooth and very brilliant. Those

of the form x considerably exceed in size those of the form 11.

The determination of the different forms ts founded on the

following angular values.
Measured

m: c = (1010) : (0001) 900 9'

a:c = (112-0): (0001) = 89 0 57'

m: m = (IMo) : (0110) = 59 0 58'

a: m = (1120) : (tOlO) = 290 24'

s:c = (1121): (0001) = 550 39'

x: c == (1011) : (0001) = -tOo 13'

Calculated

900

900

600

300

55° 45 1/t'
400 181/t'

The apatite crystals belonging to this type are nearly colour

less, only showing a faint tinge of wine-yellow. They are almol't

perfectly translucent, apart from the fact that they are traversed

by numerous cracks mostly running parallel to the faces of the

fundamental pril'm.

The same detached crystal on which the angular measure

ments were made, was also used for the determination of the

specific gravity of the mineral. By weighing in IJenzole this

was found to be 3,176.

The scanty supply of material did not allow of a chemical

investigation of the mineral.

The specimen on which the apatite crystals now described

occurred was found lying loose at the locality No. 12. Besides

the apatite the specimen consists chiefly of elpidite. This

mineral never intrudes into the apatite crystals; and when such

a crystal has been detached, the elpidite presents brilliant

contact surfaces. Consequently the elpidite is here a younger

formation than the apatite. Other minerals occurring on the

specimen are feldspar, aegirine and parisite , the last mineral

being younger than the elpidite.

XXIV. 12
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The 34 species described above are, besides several kinds of

feldspar, the only mineral substances which have hitherto been

found on Narsarsuk in a quantity sufficiently large to allow of II

complete or approximately complete investigation. This number

must be regarded as very large considering the small area

within which they have been found. Besides these minerals

there are on Narsarsuk several others, which have, however,

been found in such small quantities that a determination has not

been possible. As haR already been mentioned, all of the

minerals on Narsarsuk were either found lying loose on the

surface or obtained by quite superficial digging. The locality

hall not as yet been worked for minerals to any extent worth

mentioning. It cannot, however, be doubted that deeper diggings

would result in rich finds, partly of minerals hitherto found

there only in small quantities and partly of altogether new

species. Few, if any, places are as yet known that equal the

Narsarsuk plateau in its richness and variety of minerals j it is

to be hoped that, ere long, science will be enriched by further

discoveries at this locality.

In the previously published preliminary account of my visit

to Greenland I) I gave, so far as was then possible, before a com

plete investigation had been made, a list of the minerals col

lected. As a matter of course, the minerals then unknown to

me could not he designated by definitive names, nor was it

possible to wholly avoid errors as to the question whether

certain substances were new or previously known minerals.

In order to correct such errors as well as to point out the

relation between the provisional designations and the descrip

tions given above, I slate here what each mineral from Nar-

I) This Journal Vol. 14, p. 221.
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sarsuk, designated in the preliminary account either by a few

characterizing words or by a provisional name, has now proved

to be on further examination.

Provisionally named

Hornblende

Thorite

Chlorite

Pyrochlore

Yellow tables (gula tanorl

Micaceous strips Iglimmeraktiga

listor)
Hexagonal tables (hexagonala taOor)

Yellow anatase -like substance (gult

anatasliktl
White anatase -like substance (hvitl

anataslikt)

Small light octahedrons (smli ljusa

oktaedrar)

Hexagonal prisms (hexagonala pris

mor)

Hexagonal prisms with silvery lustre

Isilfverglansande hexagonala pris

morl

Colourless octahedrons (fil.rglosa ok-

taedrar)

Pseudoparisite

Petalite·like substance (petalitlikt)

Brown tables (bruna taOor)

Has proved to be on Investigation

Arfvedsonite, type 11

(Riebeckite ?I.

Zircon, type 11.

Spodiophyllite.

f.halcolamprite.

Narsarsukite.

Tainiolite.

Catapleiite, type Ill.

Ancylite, type I.

Zircon?

Ancylite, type 11.

Apatite, type 11.

Apatite, type J (YUrillm
apatite).

Calcite, type V.

Cordylite.

Leucosphenite.

The material un sufficient

for investigation.
12'
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Provisionally named Has proud to be on Investigation

Siderite (jarnspat) Rhodochrosite.

Catapleiite -like tables (katapleitlika

tallorl Catapleiite, type 11.

Dark-brown prisms (morkbruna pris-

mor) Lorenzenite, type I.

Needles with adamantine lustre (dia-

mantglansande nlilar) Lorenzenite, type 11.
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