
/â€¢7-f

0

A

SYSTEM

OF

MINERALOGY.

f'?

DESCRIPTIVE MINERALOGY,

couprishto thb

MOST RECENT DISCOVERIES.

R

JAMES DWIGHT DANA,

protessok or o to loot ajtd mtxeealoot ik tale college, al-tiior or a manual or gbologt; or

reports or Wilkes's u. s. exploring expedition ox oeoloot; on iooputtes; xsn on

CRUSTACEA, Em

AIDED BT

GEORGE JARVIS BRUSH,

rESSOft Or MISBP-ALOOT AND METALLURGY IH TUB â€¢ rTErffTELD SOIXMTinO SCHOOL Of TALI OOLLEOK.

-Z/iec stadia nobitcum peregrin tritur.... ruetiettnturâ„¢

FIFTH EDITION.

REWRITTEN AND EXLARQED, AXD ILLUSTRATED WITH UPWARDS OF SIX DCNDRED WOODCUTS.

a

NEW YORK:

JOHN WILEY <fe SON, PUBLISHERS,

2 Clinton Hall, Astob Place.

1869.

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-0

8
-1

5
 2

1
:2

7
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/h
v
d
.h

n
4

n
kh

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le

0 

A 

S Y S T E )1 

OJ' 

! 7 J 
I 

J\I I N E R A L 0 G Y • 
( 
J 

DESCRIPTIVE MINERALOGY, 
OOKPJUSm'O TBB 

MOST RECENT DISCOVER! ES. 

BT 

JAMES DWIGHT !?A~A, 

IIU.Uli.UI PP.Ol'T.SWil 01' 01101.001' 4lfD llnCICJt4L001' Ill 1'4LIC OOLLitOL 4UTUOit OP 4 M41(UAL 01' C.IIOI.OU\"; 01' 

kBPOilTtl OP ~·1 U. I. J:XPLOI.IlfO I.XPBDITIOlf Olf 0&01.00\"; Oll zoorU\"1'11:8; 4!10 OH 

CllCIT 4CII4, ftO. 

AIDBD BT 

GEORGE JARVIS ~RUSII, 
PIIOPDeOa 01' JII!rii&ALOG1' 4lfD HII:T4LLUit01' Ill TDil IRilPrrllLD IOBlfTtnO IOHOOL OP T4Lil OOI.UIOilo 

FIFTH EDITION. 

U1r1UTrD .A.liD DL.A.RGBD, .A..'m ILLUSTll.A.TBD WITH UPW.A.IlD6 Or SI.l' BO:(I)JlBD W'OODOt.'T& 

e 
NEW YORK: 

JOliN WILEY & SON, PUBLISHERS, 
2 CusTox II Ar.L, AsTort PLACE. 

1869. 

b 
Original from 

HARVARD UN IV ERSI TV 



530

OXYGEN COMPOUNDS.

492. APATITE. Crystallized from Spain. Chrysolite ordinaire de Lisle (with figs.), Crist, 1172,

ii. 271, 1788 ;= Spargelgrune Stcinkrystalle aus Spanien nahern Apatit Warn., Bergm, J,

74, 1790;=Spargelstein Wern.; Asparagus Stone; Pierre d'Asperge Fr.; Asparagolithe Abili

gaard, Ann. Ch., xxxii. 196, 1800. Chaux phosphatee Vauq., Ann. Ch., xxvi. 123, 1798,

Phosphate of Lime.

Cryst fr. Saxony. Aquamarin (celandine-green, fr. Schneckenstein) Brunnich, his Cronst, 17*0.

Amethiste basaltine (mostly violet, fr. Mines d etain de Saze) Sage, Mia. i, 231, 1777; de IMt,

Crist, ii. 254, 1783;=Apatit Wern., Gerhard's Grundr., 281, 1786, Bergm. J., 57 6, 1788, 378,

1789. Phosphorsaurer-Kalk Klapr., ib., 294, 1788. Bachsischer Beryll, Agustit (with a-

nouncem. of supposed new earth, Agusterde), Trommsdorf, Trommsd. J. d. Pharm., 18y0.

Cryst fr. Norway, etc. Moroxil (fr. Arendal) AbUdgaard, Moll's Jahrb. B. H., ii. 432, 1798.

Francolite (fr. Devonshire) Brooke; T. H. Henry, Phil. Mag., III. xxxvi 1850. Lazur-ApatitX

Xordensk., Bull. Nat Mosoou, xxx. 224, 1857.

Massive. La Pierre Phosphorique (fr. Lagrosan, Estremadura) Davila, p. 60, Madrid ^Phos-

phate calcaire Proust, J. de Phys., xxxii. 241, 1788; PeUetier, Ann.Ch., vii. 1790 ;=Phosphorite

Kino., Min., L 129, 1794; id. A'ar**., Tab., 62, 1808. Eupyrchroite (fr. N. Y.) Emmons, Rep.fi.

N. Y., 1S38. Osteolith Bromeis, Ann. Ch. Pharm., lxxix. 1851=Bone-phosphate.

Apatite (incl. the Saxon and the Spanish crystallized (Spargelstein) and massive Phosphorite,

exol. Moroxite) Karst., Tab., 36, 1800; id. (inch the same and also Moroxite) BL, Tr., ii. 1801.

Hexagonal; often hemihedral. O A 1=139Â° 41' 38", Kokscharof; a=

0"734603. Observed planes: O; prismatic, /, i-2, i-f, ;pyramidal, J,

1, 2; 1-2, 2-2, 4-2 ; 3-f 4-4; 2-f Figs. 440, 441, 442; f. 441, hemihedral

in the planes, 3-4, 4-f; f. 442, actual form of a crystal of which f. 441 u

the normal form; o=3-f, </=4-^.

0 A 4=157Â° 1'

O A 2 = 120 31

O A 3 = 111 27

O A 4=128 10

O A 4-4=108 6

O A 3-4=114 1

O A 24 = 123 11

O A 1-2=143 42

0 A 2-2 124 14J

IA 2-2=135 35

IA 4-4=157 19

IA 3-| = 149 40

1 A 1, pyr.,=14216

1 A 1, bas.,=80 36|

441

442

St Gothard.

7"A*-2 = 150'

St Gothard.

Cleavage: O, imperfect; /, more so. Abo

globular and renifonn, with a fibrous or imper-

fectly columnar structure; also massive, struc-

ture granular.

II. = 5, sometimes 4-5 when massive. G.=

2 92â€”3*25. Lustre vitreous, inclining to snb-

resinous. Streak white. Color usually sea-

green, bluish-green; often violet-blue; some-

times white ; occasionally yellow, gray, red, flesh-

red, and brown; none bright. Transparent-
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680 OXYGEN OOKPOUNDS. 

492. APATITE. Ory81tiiliMdfrom SpGin. Cluysolite ordinaire de Liik (with ftgs.), Crist., mt, 
ii. 2711 1'l83 ;=Spargelgriine Steinkrystalle aus Spanien nihern Apali~ Wem., Bergm. J~ 
'l•, 1790;=Spargelstein Wem.; Asparagus Stone; Pierred·Asperge Fr.; AsparsgolitheAbi/d. 
gaord, Ann. Ch., :uxii. 1951 1800. Chaux phosphaUe Vauq., Ann. Ch"' :uvi 123, 1798. 
Phosphate of Lime. 

Ory&t. fr. Sa::rnny. Aqua marin (celandine-green, t'r. Schneckenstein) .Bnm~ his Cro~m., 1170. 
Amethiste basaltine (mostly violet, tr. Kines d'etain de Saxe) Sage, Min. i., 281, 1777 ; de !Mit, 
Crist., ii. 25', 1783; =Apatit Wern., Gerhard's Grundr., 281, 1 '186, BergiQ. J., li'l6, 1788, 37~ 
l'/89. Phosphorsaurer-KaJk KlGpr., ib., 29-', 1788. Bachsiacher Beryll, Agustit(wiih a­
nouncem. or supposed new earth, Agusterde), 1hnn'IMfiorj, Trommsd. J.d. Phann., 1800. 

Orylt. fr. N()111)41J, etc. Moroxit. (Cr. Arendal) .d.bildgaarr:l, Moll's Jahrb. B. H., ii. 432, 1798. 
Francolite (f-r. Devonshire) Brooke; T. H. Hm"J, Phil. )lag., Ill. x:avi. 1850. Lazur.ApalitX 
NO'!Ylen&k., Bull. Nat. Yosoou, :ax. 22-', 1851. 

Jlamvt.. La Pierre Phosphorique (t'r. Lagroean, Eatremadura) Davil4, p. 60, Madrid ;=l'hl1-
pbate calcaire Prowt, J. de Phya., xxxii. 24.1, 1788; Pel.ktitrr, Ann. Ch., vii. 1790 ;=Phoaplurilt 
Kino., Min., L 129, 1794.; id. Kant., Tab., 62, 1808. Eupyrchroite (fr. N. Y.} Ef1l'11111'M, Rep. G. 
N.Y., 1R38. Osteolith 1hvmtM, Ann. Ch. Pharm., l.xxix. 1851 =Bone-phosphate. 

Apatite (incl. the Saxon and the Spanish crystallized (Spargelstein) and massive Phosphorile, 
excl. Koroxite) Kant., Tab., 36, 1800; ld. (incl. the same and also Koroxite) H., Tr., ii. 1801. 

Hexagonal; often hemihedral. 0 1\ 1=139° 41' 38", Kokscharof; a= 
0·734603. Observed planes: 0; prismatic, I, i-2, i-J, i-f; pyramidal, t• 
1, 2: 1-2, 2-2, 4-2 ; 3-J, 4-l; 2-f. Figs. 440, 441, 442; f. 441, hemihedral 
in the planes, 3-f, 4-f ; f. 442, actual form of a crystal of which f. 441 ii 
the normal form; o=3-J, o'=4-t. 

4.40 

I i2 I I 

St. Gothard. 

b 

«1 

St. Gothard. 

I 1\ i-2=150) 

0" !=157° 1' 
0" 2=120 31 
0" 3=111 27 
0" J-=128 10 
0" 4--f=108 6 
0" 3-f-=114 1 
0" 2-!=123 11 
0 1\ 1-2=143 42 
0 1\ 2-2 124 Hi 
I" 2-2= 135 35 
I" 4-!=157 19 
I 1\ 3-j-=149 40 
1 1\ 1, pyr.,=14216 
1 " 1, bas.,=80 361 

Cleavage: 0, imperfect; I, more so. Al~l 
globular and reniform, with a fibrou.s or imper· 
fectly columnar structure; also massive, struc­
ture granular. 

II.=5, sometimes 4·5 when massive. G.= 
2·92-3·25. Lustre vitreous, inclining to sub­
resinous. Streak white. Color usually sea­
green, bluish-green ; often violet-blue; some­
times white ; occasionally yellow, gi8y, red, flesh· 
red, and brown ; none bright. Transparent-
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ANHYDROUS rHOSPIIATES AND ARSENATES. 531

opaque. A bluish opalescence sometimes in the direction of the vertical

axis, especially in white varieties. Cross fracture conchoidal and uneven.

Brittle.

Var.â€”I. Ordinary. Crystallized, or deavable and granular massive, (o) The asparagus stone

(originally from Murcia, Spain) and moroxite (from Arendal) are ordinary apatite. The former

was yellowish-green, as the name implies; the latter was in greenish-bine and bluish crystals;

and the names have been used for apatite of the same shades from other places.

G.=321l, fr. Ehrenfriedersdorf, in Saxony, G.Rose; emerald mine on the Tokovaia River,

Urals, 8-212, Koksch.; of Pargas (anal. 14) 8-19, Arppe; of Tammela, bluish-green (anaL 16),

S-18, Arppe; of Miask, yellow (anal. 17), 3-284, v. Rath; ib., 8-216, Aleiejef; of Murcia, Spain,

8-235, Rose; of Arendal, Norway, 3-194, Rose; of Snarum, 3-174, Rose; of Greincr, Tyrol, 3-176,

Rose; of St. Gothard, 3-197, Rose.

The above measurements are by Kokscharof, on crystals from the emerald mine on the

Tokovaia, a fiuor-apatite (anaL 27). According to him, apatite from Achmatovsk, and that of L.

Laach, affords Oa 1 = 139Â° 54' and 1 A 1 = 142" 25'; that from Blagodat, 139" 44' and 142" 18f;

that from Murcia, 139" 47' and 142Â° 20'; that of St Gothard, 142Â° 19'; that of Ehrenfriedersdorf

the same as that from the Tokovaia emerald mine.

(b) Lasurapalite is a sky-blue variety; it occurs in crystals with lapis-lazuli at Bucharei in

Siberia, (c) Francolite, from Wheal Franco, near Tavistock, Devonshire, occurs in small crystalline

stalactitic masses, grayish-green to brown, and in minute curving crystals.

2. Fibrous, concretionary, stalactitic. The name Phosphorite was used by Kirwan for all apatite,

but in his mind it especially included the fibrous concretionary and partly scaly mineral from

Estremadura, Spain, and elsewhere. It has H.=4-5; G.=2-92â€”8, Forbes, but 2-98â€”3-12 after

ignition. Eupyrchroite (from Crown Point, N. Y.) belongs here; it is concentric in structure, con-

sisting of convex subfibrous layers, more or less easily separable; H.=4Â£; G.=3053; ash-gray

aud bluish-gray in color, and gives a green phosphorescence when heated (whence the name, from

tr, well, nia, fire, and ypta, a color.

3. Earthy apatite; Osteolite. Mostly altered apatite (see beyond). Coprolites are mainly impure

phosphate of lime.

4 Ftuor-apatile. 5. Chlor-apatile. Apatite also varies as to the proportion of fluorine to chlor-

ine, one of these elements sometimes replacing nearly or wholly the other.

Pseudoapatite of Brcithaupt is pseudomorphous apatite from Eurprinz, near Freiberg, and

Schlackenwald in Bohemia.

Oomp.â€”Phosphate of lime, with chlorid or fluorid of lime, or both; Ca*P-t-iCa(Cl, F); or(,Â°b

Ca+ ,\, Ca(CL for chlor-apatite, Phosphoric acid 40-92, lime 48-43 (â€”89-36 f\ 0a), chlo-

rine 6-81, calcium 3-84 (=10-65 CL Ca); and for fluor-apalile, P 42'26, 0a 50 (10 (=92 26 P, Cnl, F

3-77, Ca 8-y7 (=7-74 F, Ca); and the analyses should give for the formerP 40-92, Ca 53-81. 01 Â«-81;

for the latter P 42 26, Ca 55-56, F 3-77 (Rammelsberg). In most kinds both fluorine and chlorine

are present. The amount of fluorine has not been determined with accuracy; in the larger part

of the analyses it has been deduced from the loss; and where this is the case, the amount of

fluorine is not given in the table of analyses beyond. G. Rose first detected the fluorino and chlo-

rine, and published the following aa the composition of different specimens (Fogg., ix. 185):

1. Snarum, 2. Murcia, 3. Arendal, 4. Grciner, 5. St. Gothard,

Norway. Spain. Norway Tyrol. Tyrol.

Phosphate of lime 91-13 92 066 92 189 92-16 92-31

Chlorid of calcium 4 28 0 885 0-801 0 15 tr.

Fluorid of calcium 4-59 7-049 7-01 7 69 7 69

G.=S174 G.=2-235 G.=3194 G.=3176 G.=3197

His determinations were, in 1, CI 2-71, Ca 54-75, Pe 0 25; in 2, CI 0-56, Ca 66 30; in 3, CI 0-51,

Ca 55-89; in 4, CI 0 09, 0a 55-57; in 6, a 0 03, 0a 55-66.

Other analyses: 6, Weber (Pogg., lxxxiv. 3u6): 7, 8, Rammelsberg (Pogg., lxviii. 506, lxxxv.

297); 9, G. Roso (Pogg., lxxxiv. 303); 10, Joy (Iuaug. Dissert., 4.5); 11-13, Volcker (J. pr. Ch.,

lxxv. 3M4); 14, 15, Arppe (An Finska Miu., 4); 16, Henry (PhiL Mag., III. xxxvi. 185(1); 17, v.

Rath (Pogg, xcvi. 331); 18, v. Alexejeff (Verh. Min. St. Pet, 59, 1862, Kokscharof's Min. RussL,

iv.); 19, Jackson (Am. J. Sci., II. xi. 402); 20, J. D. Whitney (Am. J. Sci., II. xvii. 209); 21,

Daubeny (Ann. Ch. Pharm., lv. 116): 22, Garzo & Penuelas (Bull. Soc. G., xvii. 157); 23, Mayer

(Ann. Ch. Pharm., cL 281); 24, Jackson (Am. J. Sci., Lt xii. 73); 25, Petersen (Jahrb. Min. 1867,

101); 26, Foster (ib., 1866, 716); 27, 28, P. v. Pusirevski (Verh. Min. St Pet, 1862, 59, and

Kokscharof's Min. RussL, iv.):
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ANHYDROUS PHOSPHATES .AND .ARSEN.A.TES. 531 

opaque. A bluish opalescence sometimes in the direction of the vertical 
axis, especially in white varieties. Cross fracture conchoidal and uneven. 
Brittle. 

Var.-1. Ordinary. Crystallizt>d, or cleavable and granular massive. (a) The a.sparagu8 •toM 
(originslly from Murcia, Spain) and 17Wroxite (from Arendal) are ordinary apatite. The former 
"·as yellowish-green, as the name implies; the latter was in greenish-blue aud bluish cryst.als; 
ond the names have been used for apatite of the same shades from other places. 

G.=3 ·2ll, fr. Ehrenfriedersdorf, in Saxony, G. Rol!e; emerald mine on the Tokovaia River, 
Ul'aH, 3·:!12, Koksch.; of Pargas (anal. 14) :!"19, .Arppe; of Tammela, bluish-green (anal. 16), 
&·18, Arppe; ofMiask, yellow (anal. 17), 3'2::14, v. Rath; ib., :-1"211\, Alexejef; of Murcia, Spain, 
8"235, Rose; of Arendal, Norway, 3·194, Rose; of Snarum, 3"174, Hose; of Greiner, Tyro~ 3'176, 
Rose; of St. Gothard, 3'197, Rose. 

The Rbove measurements are by Kokscharor, on crystals from the emerald mine on the 
Tokovaia, a fluor-apatite (anal. :!7). According to him, apatite from Achmatovsk, and that of L. 
Laach, affords 0" I= 139" 54' and 1 1\ 1= 142" 26'; that from Blagodat, 139° 44' and 14:.!0 !Sf; 
that from Murcia, 139° 4.7' and a:!" 20' ; that of St. Gothard, 14:!0 19'; that of Ehrenfriedersdorf 
the ~mme as that from the Tokovaia emerald mine. 

(b) Lasurapatite is a sky-blue variety; it occurs in crystals with lapis-lazuli at Bucharei in 
Siberia. (c) Francctite, from Wheal Franco, near Tavistock, Devonshire, occurs in small crystalline 
Btalactitic masses, grayish-green to brown, and in minute curving crystals. 

'l. Fibrous, concret.onary, 8talactitk. The name Phosphorite was used by Kirwan for all apatite, 
but io his mind it t~specially included the fibrous concretionary and partly scaly mineral from 
Estrcmadura, Spain, and elsewhere. It has H.=4·5; G.=2·92-3, Forbes, but 2·9s-a·l2 after 
i~ition. Eupyrchroite (from Crown Point, N. Y.) belongs here; it is concentric in etructure, con­
Bistiug ofc0nvex subfibrous layers, more or less easily separable; H.=4t; G.=3·05:l; ash-gray 
aud bluish-gray in color, and gives a green phosphorescence when heated (whence the name, from 
~~. wel~ ,.;;,,fire, and xP""• a color. 

3. Earthy apatite; Osteolite. Mostly altered apatite (see beyond). Coprolites are mainly impure 
phosphate of lime. 

4 Ftuor-apatitt.. 5. Chlor·apatite. Apatite also varies as to the proportion of fluorine to chlor· 
ine, one of tuetle elements sometimes replacing nearly or wholly the other. 

Pseudcapatite of Breithaupt is pseudomorphous apatite from Kurprinz, n~ar Freiberg, and 
Schlackenwnld in Bohemia. 

Oomp.-Phosphate of lime, with chlorid or fiuorid of lime, or both; Ca• ~ + \ Ca (Cl, F); or ( 1\ 
Ca+ '.l" Ca(C~ F))10 f\1=, for chlor-apatite, Phosphoric acid 40·92, lime 48'43 (=-::89··,1) ~. t)a), chlo­
rine 1\"81, calcium 3·84 (=10'65 C~ Ca); and for .fluor-apatite,~ 42"26, ('a 60·HO (:;=92·26 ~.Cal, F 
3·77, Ca 3'\l'i (=7·74 I<', Ca); and the analyses should give for the former~ 40·92, Ca 5:!·81, Cl n·IH; 
for the latter 'P 42'26, Ca 6~·56, F 3"77 (Uammelsberg). In most kinds both ftuorint~ and chlorine 
are present. The amo11nt of fluorine has not been determined with accuracy; in the larger part 
of the analyses it has been deduced from the Joss; 11.nd whe~ this is the case, the amount of 
fluorine is not given in the table of analyses beyond. G. Rose first detected the ftuormo and clllo­
rine, an.i published the following as the composition of ditferent 11pecimens (Pogg., iL 185): 

1. Snarum, 2. Murcia, 3. Aranda~ 4.. Greiner, 5. St. Gothard, 
Norway. 8pllin. Norway TyroL Tyrol. 

Phot~phate of lime 91•13 92·066 92·189 92•16 92•31 
Chlorid of calcium 4·28 0·885 0•801 0·16 tr. 
Fluorid of calcium 4•59 7'0i9 '1·01 7·69 7·69 

G.=3·174 G.=2·235 G.=3·194 G.=3·175 G.=3·19T 

His determinations were, in I, Cl 2·71, Ca 54·75, Fe 0·25; in 2, Cl 0'561 Ca 65·30; in 3, Cl 0•51, 
Ca 55·~9; in 4, Cl 0·09, Ca 55"57; in IS, C1 0·03, Ca 65'66. 

Other analyses: 6, Weber (Pogg., lxuiv. 31•6): 'i, 8, Rrunmelsberg (Pogg., lxviii. 606, lxuv. 
297); 9, G. Roso tPogg., lnxiv. 30:-1); 10, Joy (Inaug. Dissert., 4.'>); 11-13, Volcker (J. pr. Ch., 
lxxv. 31;4); 14, 15, Arppe (An. Finska Min., 4); 16, Henry (Phil Mag., Ill. xxxvi. 1850); 17, v. 
Rath (Pogg, xcvi. 331); 18, \'. AlexcjeO'(Verh. Min. St. Pet., 69, 186<!, Kokscharof's Min. Russi., 
iv.); 19, Jackson (Am. J. Sci., II. xi. 402); 20, J. D. Whitney (Am. J. Sci., II. xvii. 209); 21, 
Daubeny (Ann. Ch. Pharm., lv. 116): 22, Garza & Penuelas (Bull. Soc. G., xvii. 167); 23, Mayer 
(Ann. Ch. Pharm., ci. 28 I); 24, Jackson (Am. J. Sci., II. xii. 73); 25, Pel.ersen (Jahrb. Min. 181\7, 
101 ); 26, J.t'oster (ib., 1866, 'il6); 27, 21:1, P. v. Pusirevski (Verh. Yin. St. Pet., 186:!1 591 and 
Kokacharof's Min. RuasL, iv.): 
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OXYGEN COMPOUNDS.

6.

7.

8.

9.

10.

11.

12.

13.

14.

16.

16.

17.

18.

19.

20.

21.

82.

24.

25.

Snarum

Schwarzonstein

Schlackenwald

Faldigl, Tyrol

P

4154

43-01

41- 25

42-28

41-81

4076

41-39

41- 57

42- 08

42-99

42- 34

43- 23

Estremadura, Phosph. 87'18

""40-12

43-53

KragerOe, white

u u

"red

Psrgas, blue

Tammela, blh.-jn.

Wheal Franco

Miask, yellow

Hurdstown, cryst

Pe Mg

1-79

0-27

0 09

0 29

0- 92'

1- 05*

0- 81

1- 72

8-09Â»

017

CI F fl

Amberg,

Eupyrcliroitc,

Diez, Nassau,

0-04

tr.

315

0-61

0-90 0 10

45-75 ^2-00

36-78F0 61k0-19

26. Staffel,

63 46 2-66 Weber.

55-31 0 07 Ramm.

53 97 0-O5 Ramm.

65-87 0 06 Rose.

55-24 0 05 Joy.

53 84 4 10 0-42, Si 0-38, aDc. 017, insol 0 82 V.

54-44 1-38 0-49, insoL 0-99 Volet

54-59 1 03 0-83, alk. 0 30. insoL 1*10 Volet

54- 74 tr. . P. Fe, Xl 0 99 Arppe.

55 40 Arppe.

5310 tr. â€” Henry.

55- 17 tr. 0 16 v. Rath

55-00 tr. Alexejeff.

55 08 0-34 Jackson.

53-37 1-02 Whitney.

54 08 0-20 1 Si 1 70 Daubeny.

53-50 0 06 2 16 , Si, Xl 3-10, loss 0 79 G. A P.

53-65 J-09 , fc, N'a 0-73 Mayer.

49 94 0-13 O-fiO 0-50, O 122 Jackson.

53-30 2-46 1-65, CI * I 0 03, K 0-14, Â£a 0-31, C

4-25, insol. 1 05=100-77 Pet

3-45 2-45, Xl 108, Si 483, C 151, Na

0-42, 0-58=101-17 Foster.

- 55-95 0-01 4-20 Pusirevski.

_ 55 9i o il 4 02 â€” Pusirevski.

I Fe O. * Wllh aoi

84-48 6-42 0-16 45 79

27. Tokovaia, Ural 41-99 â€¢

28. Sludiauka, Morox. 41-98 -

* With ne Mg O i

The earliest examination of apatite was that of Proust, in 1788 (1. c), on the phosphorite of

Estremadura, which led him to call it a calcareous phosphate; and that of Klaproth, in the same

year (L c), on the Saxon apatite, in which he found P 45, Ca 55. Pelletier in 1790 (L e.) made

a complete, although not entirely accurate, analysis of the phosphorite, detecting even the fluo-

rine and chlorine, obtaining P 34, Ca 59, fluoric acid 2 5, muriatic acid 0-5, Pe 1. Si 2, C 1=

100. The asparagus stone of Spain was not analyzed until 1798, by Vauquelin (L c); he found

only phosphoric acid and lime, respectively 45 72 and 54-28 p. c. His results proved its iden-

tity with the Saxon mineral, and from this time they were united, along with phosphorite, under

Werner's name of apatite, first given in 1786 to the Saxon mineral.

Forbes found in tho eupyrchroite (PhiL Mag., IV. xxix 340) P 44-12. Phosphorite of different

localities lias afforded a trace of iodine, and that from Amberg gave H. Reinsch in addition a

trace of bromine. Apatite from Krageroo, according to Volcker (anal. 11), contains uo fluorine.

That of Jumilla afforded de Luna 1-75 p. c. of cerium, lanthanum, and didymium.

Near Coquimbo, Chili, at the mines of Tambillos, occur clear turquois-blue crystals, containing;

according to F. Field (Chem. Gaz., No. 400, I860, p. 224), P 37-69, Ca 36'64, Cu 20 93 CaCl 2 33,

H 2-32=99 Â»l, the copper being present as phosphate.

Lcchartier has shown (C. R., lxv. 172) that an arsenic acid apatite may be made by fusion

together of arsenate of lime and chlorid of calcium; aud that from the same at a lower tempera-

ture an arsenic acid wagnerite is obtained in crystals.

Pyr., etcâ€”B.B. in the forceps fuses with difficulty on the edges (F.=4-5â€”5), coloring the

flame reddish-yellow; moistened with sulphuric acid and heated colors the flame pale bluish-green

(phosphoric acid); some varieties react for chlorine with salt of phosphorus, when the bead has

been previously saturated with oxyd of copper, while others give fluorine when fused with this

salt in an open glass tube. Gives a phosphid with the sodium test.

Dissolves in muriatic and nitric acid, yielding with sulphuric acid a copious precipitate of

sulphate of lime; the dilute nitric acid solution gives with acetate of lead a white precipitate,

which B.B. on charcoal fuses, giviug a globule with crystalline facets on cooling. Some varieties

of apatite phosphoresce on heating.

Obs.â€”Apatite occurs iu rocks of various kinds and ages, but is most common in metamorphic

crystalline rocks, especially in granular limestone, granitic and many metalliferous veins, particu-

larly those of tin, in gneiss, syenite, homblendic gneiss, mica schist, beds of iron ore; occasion-

ally in serpentine, and in igneous or volcanic rocks; sometimes in ordinary stratified limestone,

beds of sandstone or shale of the Silurian, Carboniferous, Jurassic, Cretaceous, or Tertiary forma-

tions. It has been observed as the petrifying material of wood.

Among its localities are Ehrenfriedorsdorf in Saxony. Schwarzenstein and Pfltsch in the Tyrol;

region of St. Gothard in Switzerland; Mussa-Alp in Piedmont, white or colorless, and of lika

form and color on the Mittaghorn in Upper Valais; Rabenstein and Amberg in Bavaria; Zinn
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532 OXYGE..'II OOllPOUNDS. 

P Fe Mg Ca Cl 1.1' B: 
8. Snarnm 'l·U 1·'7~ - 6S·46 2·66 -Weber. 
'7. Schwarzonstein - 55·31 0·07 - Ramm. 
8. 8chlackenwald 0·27 - 53·97 0"'05 - Ramm. 
9. Faldig~ Tyrol - 55·87 o·os - Rose. 

1 o. ·• " 4.3'01 o 09 - 55·24 o·o5 - Joy. 
11. Krageri:,e, white 41·25 0·29 - 53·~4 4·10 - o·-&2, iii o·38, alk. 0·1'7, inaol 0·82 V. 
12. " " 42"28 0·92•- 54·44 1·38 - 0·49, insol 0·99 Volck. 
13. " red ·U·81 1·05•- 54"59 1·03 - 0·83, alk. o·30, insol 1·10 Volck. 
14. Pargas, blfMJ 40·76 o·s1 - 54·74 lr. - -. t\ Fe, ~1 0·99 Arppe. 
15. Tammela, blh.-gn. 41·39 1"72 - 55·40 - -- Arppe. 
16. Wheal Franco 41·57 3'09• 53·10 tr. - - Henry. 
17. Miask, yellow 42•08 O·lT - 55·17 w. - 0·16 v. Rath 
18. " " 42'99 -- 65·00 tr. - .A1exejeft 
19. Hurdstown, cry81. 42·34 0·04 - 55·08 0•34 -Jackson. 
20. " 43'23 tr. - 53·37 1·02 -Whitney. 
21. Estremadura, Ph011p'A. 37·18 3'15 - 54·08 0·20 --, ;?i 1_'70 Daubeny. 
22. " '' 40·12 0·61 - 53·50 0·06 2·16 -, Si, A:I 3·10, l011s 0·79 G • .t P. 
2!'1. Amber,~r, " 43"53 0·90 0·10 53·55 - :J·09 -, It; Na o·'73 Mayer. 
:~4 . .FJu.pyrcllroile, " 45'7 5 t2·no - 49·94 0·13 o·so o·5o, C 1·22 Jackson. 
26. Diez, Nas811U, .. 36·7810'0·61~0·19 53·30 - 2"46 1·65, Cl.t I 003, K 0•14, Na 0•31, 0 

4·25 insol 1·05=100·7'7 Pe\. 
26. Statrel, " 84'48 6'42 0·16 45·79 - 3'45 2·45, i\1 1·08, Si 4·83, C 1"51, Na 

O··t2, it 0·58= 10 1·17 Foster. 
27. Tokovaia, Ural 41'99 - - 55·95 o·ot 4·20 - Puairevski 
28. Sliidiauka, J/Q1'0Z. 41·98 - - 55·91 o·n 4·02 -- Pusirevski. 

• With eome Me 0 and Fe 0. " With eome alumiDa. 

Tho earliest examination of apatite was that of Proust, in 1788 (1. c.), on the phosphorite or 
Estrcmadurn, whicl1 led him to call it a calcaT'eQU8 phQnJhak; and that of Klaproth, in the same 
year tl ('. ), on tho Saxon apatite, in whi<'h he found p-45, Ca 55. Pelletier in 1790 (l c.) made 
a eomplct{', although not entirely accurate, analysis of the phosphorite, detecting e-v:~n thf? ftuo­
rino and chlorine, obtaining P 34, Ca 59, fluoric acid 2·5, muriatic acid o·s, Fe 1. Si 2, C I= 
100. The asparagus stone of Spain was not analyzed until 1798, by Vauquelin (L c.); be found 
only phosphoric acid and limo, respectively 45·72 and 64"28 p. c. His results proved its iden· 
tity with the Sa.xon minernl, and from this time they were united, along with phosphorite, under 
W crner's name ot' at»lite, first given in 1786 to the Saxon mineral. 

Forbes found in the eupyrchroite I Phil Mag., IV. :nix 340) ~ 44·12. Phosphorite of dilferen~ 
localities has afforded a truce of iodine, and that from Amberg gave H. Reinsch in addition a 
trace of bromiM. Apatite from Krn~roo, according to Volcker (anaL 11 ~ contains uo fluorine. 
That of Jumilln afforded de Luna I·; 5 p. c. of cerium, lanthanum, and didymium. 

Near Coquimbo, Chi!~ at the minos of Tambillos, occur clear turquois-blue ('rystals, contaiDing, 
acc.lrding to F. Field (Chern. Gaz., No. 400, 1860, p. 2:.!4), ~ 37'691 c:Jil 36·64, Ou 20·93 CaC12'3S, 
I1 2·32=99·~1, the copper being present ns phosphate. 

Lcchartier h1111 shown (C. R., i.J:v. 172) that an arsenic acid apatite may be made by fu~n 
together of arsenate of lime and chlorid of calcium ; and that from the same at a lower tempera­
ture an arsenic acid wagnerite is obtained in crystals. 

Pyr., etc.-B.B. in the forceps fuses with diffirulty on the edges (F.=4·5-5), coloring the 
flame reddish·yellow; moiRtened with sulphuric acid and heated colors the flame pale bluish-green 
(phosphoric acid); some varieties react for chlorine with salt of phosphorus, when the bead has 
been previously saturated with oxyd of copper, while others give fluorine when fused with this 
salt in an opon glass tube. Gives a phosphid with tbe sodium test. 

Dissolves in muriatic and nitric acid, yielding with sulphuric acid a copious precipitate of 
sulphate of lime; the dilute nitric acid solution gives with acetate of lead a white precipitate, 
which B.B. on charcoal fuses, giving a globule with crystalline facets on cooling. Some nrietiea 
of upatite phosphoresce on heating. 

Obs.-Apatite occurs in rocks of various kind~ and ages, but is most common in metamorphic 
crystalline rocks, especially in granular limestone, granitic and many metalliferous veins, P'articu­
lnrly those of tin, in gneiss, syenite, bornbloudic gneiss, mica sclJist, beds of iron ore; O<."-".'l~ion­
ally in serpentine, and in igneous or volcanic rocks; sometimes in ordinary stratified limestone, 
beds of sandstone or shale of the Silurian, Carbouiferous, Jurassic, Cretaceous, or Tertiary forma· 
tious. It has been observed as the potrifytng material of wood. 

Among its localities are Ehrcnfriedorsdorf in Saxony, SchwarzensU>in and Pfl.tsch in the TYf?l; 
region of St. f'TOthard in Switzerland; Mussa-Alp in Piedmont, white or oolorles!5, and of like 
form and color on the .M.ittaghorn in Upper V alais; Rubenste~ aud Amberg in Bavaria; ZinD 
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wald and Schlackenwald in Bohemia; in England, in Cornwall, with tin ores; in Cumberland, at

Carrock Fells, in celandine-green crystals in gilbertite; in Devonshire, cream-colored at Bovey

Tracey, and at Wheal Franco (francoUte); in Ireland, in a basaltic dike near Kilroot in Antrim,

also in Down, Dublin, and Killiney Hill. The greenish-blue variety, called moroxile, occurs at

Arendal, Snarutn, and Krageroe in Norway, at the latter place in horablendic gneiss, in part

flesh-red, and looking much like feldspar; with magnotic iron of a greenish-yellow color at Mt.

Blagodat in the Ural; with black tourmaline on the Schaitanka in Katharinenburg; on the Slii-

dianka (lasurapatite) at the emerald mine of the Takovaia, 85 versta N. E. of Katharinenburg;

on the Kiraba, 70 versts S. W. of Miask, containing no chlorine (Pusirevsky), with G.=3-126; in

Pargas, Finland. The asparagus stone or spargelstein of Jumilla, in Murcia (not C. do Gata), Spain,

is pale yellowish-green in color; and a variety from Zillerthal is wine-yellow. The phosphorite, or

massive radiated variety, is obtained abundantly near the junction of granite and argillite, in Estrema-

dura, Spain; at Schlackenwald in Bohemia; at Krageroe, whence it has been largely exported to

England; at Amberg, in Jurassic limestone, nodular and stalactitic

In Maine, on Long Island. Blue-hill Bay, in veins 10 in. wide, intersecting granite. In Ar. Samp.,

crystals, often large, are abundant, 4 m. S. of the N. village meeting-house, Westmoreland, in a vein

of feldspar and quartz, in mica slate, along with molybdenite; fine crystals at Piermont, in white

limestone, on the land of Mr. Thomas Cross. In Mass.. crystals occasionally 6 in long, at Norwich

(N. E. part), in gray quartz; at Bolton abundant, the forms seldom interesting; sparingly at

Chesterfield, Chester, Sturbridge, Hinsdale, and Williamsburgh. In New York, large crystals of

apatite are found in St. Lawrence Co., in granular limestone, with scapolite, sphene, eta ; one crys-

tal from Robinson's farm, in Hammond, was nearly a foot in length, and weighed 18 lbs.; in crys-

tals 1 m. S. E. of Govemeur and 2 m. N.; in Rossie, with sphene and pyroxene, 2 m. N. of the

village of Oxbow; also on the bank of Vrooman Lake, Jefferson Co., in white limestone, green

prisms $-5 in. long; Sanford mine, East Moriah, Essex Co., in magnetic iron ore, which is often

thickly studded with six-sided prisms; also at Long Pond, Essex Co.; near Edenville, Orange

Co., in prisms ^â€”12 in. long, bright asparagus-green, in white limestone; in the same region, blue,

grayish-green, and grayish-white crystals; 2 m. S. of Amity, emerald- and bluish-green crystals;

at Long Pond, Essex Co., with garnet and idocrase; at Greenfield, Saratoga Co., St. Anthony's

Nose, and Corlaor's Hook, less interesting; fibrous mammillated (eupyrchroite) at Crown Point,

Essex Co., about a mile south of Hammondsville, in large quantities, quarried for agricultural

purposes. In New Jersey, on the Morris Canal, near Suckasunny, of a brown color, in massive

pyrrhotite; with the magnetite of Bryam mine; Mt Pleasant mine near Mt. Teabo, in a low hill

near the junction of Rockaway R. and Burnt Meadow Cr., } m. from the canal, in masses some-

times 6 in. through; at Hurdstown, Sussex Co., where a shaft has been sunk and the apatite

mined; masses brought out weigh occasionally 200 lbs., and some cleavage prisms have the planes

Â» in. wide. In Penn., at Leipervillo, Delaware Co.; in Chester Co.. at New Garden; in Bucks Co.,

at Southampton. In Maryland, near Baltimore. In Delaware, at Dixon's quarry, Wilmington, of

a rich blue color.

In Canada, in North Elmsley, and passing into South Burgess, in an extensive bed 10 ft. broad,

8 ft. of which are pure sea-green apatite, and outside of this mixed with limestone, and sometimes

occurring in prisms a foot long and 4 in. through, with pyroxene and phlogopiteâ€”a fluor-apalite

containing only 0 5 chlorine (Hunt); similar in Ross; at the foot of Calumet Falls, in blue crystals;

also near Blaisdell's mill on the Gatineau; in crystals in doleryte; at St. Roch, on the Achigan,

clear rose-red, amethystine, and colorless crystals, with augite.

Apatite was named by Werner from hwaria, to deceive, older mineralogists having referred it to

aquamarine, chrysolite, amethyst, fluor, schorl, etc.

For recent articles on cryst., Kokscharof, Min. RussL, ii. 39, 189, Hi. 86; v. Rath, Pogg., cviii.

853; Pfaff, Pogg., cxi. 276; Hessenberg, Min. Not., Nos. ii. and iv.

Alt.â€”490A. Osteolitb is massive impure altered apatite, as stated by A. H. Church (Ch.

News, xvi. 150, 1867), after analyses of specimens from various localities. The ordinary compact

variety looks like lithographic stone of white to gray color. It also occurs earthy. H. = 1â€”2;

G.=2-8â€”3-1, fr. Hanau, Bromeis; 2 86, fr. Hanau, Church; lustre feeble or wanting. Excepting

impurities, it has the composition of apatite, although most analyses, excepting those of Church,

have not detected the fluorine or chlorine.

Analyses: 1-3, Bromeis, Riitz, and Ewald (Ann. Ch. Pharm., lxxix. 1); 4, Schroder (ib., lxxxix.

221, ci. 283J; 5, Durre (Pogg., cv. 156):

P Ca Si Xl Ve % Na C H

1. Hanau 36 88 49 41 4-50 0'93 T86 0'47 0 62 0'76 1-81 2-28=99-51 Bromeis.

2. " 37-41 49-24 2-75 1-25 2-78 0 79 0 48 0-81 2 34 3 45= lul-28 Riitz.

3. " 37-16 48-20 2 03 tr. 2-31 1-85 0 43 0-78 2-55 8'63=98-80 Ewald.

4. Redwitz? 42-00 4816 497 1-56 0-75 002 0-04 2-21 1-31 = 10102 Schroder.

5. Schonwald 34-64 44-76 8 89 6-14 0-50 0-79 2"97, CI <r.=98 69 D.

No. 1 was of the compact part; 2, of the earthy; 3, of the intermediate. Klaproth found in
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wald and Schlackenwald in Bohemia; in England, in Cornwal~ with tin ores; in Cumberland, at 
Cllrrock Fells, in celandine-green crystals in gillM:rtite; in Devonshire, cream-<JOlored at Bovey 
Tracey, and at Wheal Franco (francolite); in Ireland, in a busaltic dike near Kilroot in Antrim, 
also in Down, Dublin, and K.illiney HilL The greenish-blue variety, called nwrQXi~ occurs at 
.Arend~ ~narum, and Kragcroo in Norway, at the latter place in horublendic gneis!!, in part 
flesh-red, and looking much like folds par; with magnetic iron of a greenish-yellow color at Mt. 
Blagodat in the Ural; with black tourmaline on the Schaitauka in Katharinenburg; on the Slii· 
dianka (lasurapatikl at the emerald mine of the Takovaia, 85 versts N. E. of Kntharincubur~; 
on the Kirii.ba, 70 versts S. W. of Miask, containing no chlorine (Pusirevsky), with G.=:$·126; in 
Pargas, Finland. The asparagus attme or apargelstein of Jumilla, in Murein (not C. de Gatn), Spain, 
is pale yellowish-green in color; and a variety from Zillerthal is wine-yellow. The plwsplwrite, or 
mas~ivo radiated variety, is obtained abundantly near the junction of grunite and argillite, in Estrema­
dura, Spain ; at Schlackenwald in Bohemia ; at Krageroe, whence it has been largely exported to 
England; at Amberg, in Jurassic limestone, nodular and st.alactitic. 

In Maine, on Long lslan~ Blue-hill Bay, in veins 10 in. wide, intersecting granite. InN. Hamp., 
crystals, often large, are abundant, 4 m. S. of the N. village meeting-house, Westmoreland. in a vein 
of feldspar and quartz, in mica slate, along with molybdenite; fine crystals at Piermont, in white 
limestone, on the land of Mr. Thomas Cross. In Mass .. crystals occasionally 6 in long, at Norwich 
(N. E. part), in gray quartz; at Bolton abundant, the forms seldom interesting; sparingly at 
Chesterfield, Chester, Sturbridge, Hinsdale, and Williamsburgb. Iu New York, large crystals of 
apatite are found in St. Lawrence Co., in granular limestone, with scapolite, sphene, etc. ; one cry~ 
tal from Robinson's farm, in Hammond, was nearly a foot in length, and weighed 18 lbs. ; in crys­
tals 1 m. S. E. of Governeur and 2 m. N. ; in Rossie, with sphene and pyroxene, 2 m. N. of the 
village of Oxbow; also on the bank of Vrooman Lake, Jefferson Co., in white limestone, green 
prisms t-5 in. long; Sanford mine, East Moriah, Essex Co., in magnetic iron ore, which iii often 
thickly studded \\;th six-sided prisms; also at Long Pond, Essex Co.; near Edenville, Orange 
Co., in prisms i-12 in. long, bright asparagus-green, in white limestone; in the same region, blue, 
gruyish-greeu, and grayish-white crystals; 2 m. 8. of .Amity, emerald- and bluish-green cryRtals; 
at Long Pond, Essex Co., with garnet aud idocrase; at Greenfield, Saratoga Co., St. Anthony's 
Nose, and Corlaor's Hook, less interesting; fibrous mammillated (eupyrchriJik) at Crown Poiut, 
Essex Co., about a mile south of Hammondsville, in large quantities, quarried for agricultural 
purposes. In New Jersey, on the Morris Cana~ near 8:1ckasunny, of a brown color, in massive 
pyrrhotite; with the magnetite of Bryam mine; Mt. Pleasant mine nenr Mt. Teabo, in a h;>w hill 
near the junction of Rockaway R. and Burnt Meadow Cr., t m. from the ca::~a~ in masses some­
times 6 in. through; a& Hurdstown, Sussex Co., where a shaft has been sunk and the apatite 
mined; masses brought out weigh occasionally !!00 lbs., and some cleavage prisms have the planes 
a in. wide. In Penn., at Lcipervillo, Delaware Co.; in Chester Co .• at New Garden; in Bucks Co., 
at Southampton. ln .Maryland, near Baltimore. In Delaware, at Dixon's quarry, Wilmington, of 
a rich blue color. 

Iu Ca11ada, in North Elrnsley, and passing into South Burgess, in an extensive bed 10ft. broad, 
3 ft. of which are pure sea-green apatite, and outside of this mixed with limestone, and sometimes 
occurring in prisms a foot long and 4 in. through, with pyroxene and phlogopite-a fluor-apali~ 
containing only 0·5 chlorine (Hunt); similar in Ross; at the foot of Calumet .l<'alls, in blue crystals; 
also near lllaisrlell's mill on tho Gatineau; in crystals in doltryto; at St. Roch, on the Achi::,ran, 
cleur rose-red, amethystine, and colorless crystals, with augite . 

.Apatite was named by Werner from atr11r.iw1 to d«eive, older mineralogists having referred it to 
aquamarine, chrysolite, amethyst, fiuor, schorl, etc. 

For recent articles on cryst., Koksc:harof, Min. RussL, ii. 39, 189, iii 86; v. Rath, Pogg., cviii. 
S5:3; Pfaff, Pogg., c.xi 276; Hessenberg, Min. Not., Nos. ii. and iv. 

Alt.-490A. OsTEOLITE is massive impure altered apatite, as stated by A. H. Church (Cb. 
News, xvi. l~u. 18ti'l), after analyses of specimens from various localitil!s. The ordinary com puc~ 
variety looks like lithographic stone of white to gray color. It also occurs earthy. H.= 1-2; 
G.= 2·1:!-3·1, fr. Hanan, Bromeis; 2·86, fr. Hanan, Church; lu~tre feeble or wanting. Excepting 
impurities, it has the composition of apatite, although most analyses, excepting those of Church, 
have not detected the fluorine or chlorine . 

.Analyses: 1- 3, Bromeis, Riitz, and Ewald (Ann. Cb. Phann., l:s:xix. 1); 4, SchrOder (ib., l:xxxiL 
221, ci. ~83); 5, Durr1\ (Pogg., cv. 156): 

1'- Ca Si ~~ Fe :Mg N a K 0 H 
1. H::mau 36·88 49·41 4·50 0•93 t·S5 0•47 0•62 0•76 1•81 2·28=99·iH Bromeis. 
2. ' 1 37··U 49·24 2·75 1•25 2•78 0•79 1)•46 o·s1 2•34 a·-l5=Iul·28 Rutz. 
3. " 37•16 48•20 2•03 tr. 2"31 1•85 0•43 o·7a 2•55 8·63=98•80 Ewald. 
4. Redwitz? 42"()0 48·16 4•97 1•56 0•75 o·oi 0•04 2•21 I·S1=JOl·02 Schroder. 
5. Schonwald 34"64 .u·76 8·89 6•14 o·5o 0·79 2•97, 01 tr.=98·69 D. 

No. 1 was of the compact part; 2, of the earthy; 3, of the intermediate. K.Iaproth found in 
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OXYGEN COMPOUNDS.

Â«n earthy apatite from Siegeth, Hungary (Beitr., it. 373\ 2-5 p. c. of fluoric acid. A kind from a

bod in the Tertiary formation of the Fichtelgebirge, white and earthy, with G =2-8J, gave Schmidt

(B. H. Ztg., ix. 3Â«0) 76 p. c 6a* P. Church found the white, hard'osteolite of Eichen, Hanau. ta

afford much fluorine, and more lime than would saturate the phosphoric and carbonic acids;

whence he deduces from his analysis OV P 87 25, Ca 0 5-70, Ca F 492, H 2-31 = 100-21, making

it tnie apatite.

Found in Assures or cavities in doleryte or related rocks, as if a secondary product; also in beds

among stratified rocks.

Occurs at Ostheim, near Hanau (G.=2'89â€”3-08), and near Schdnwald in Bohemia (Q.â€”2-828),

in doleryte; at Redwitz? in the Fichtelgebirge (Ci. = 2-89, 2-82). It is uuned from tarur, boat,

and X(0ot, bones consisting largely of the same phosphate.

4 90B. Phosphatic Nodules. CoPBOLrrES. Phosphatic nodules occur in many fossilifer^us rocks,

which are probably iu all cases of organic origin. They sometimes present a spiral or other

interior structure, derived from the animal organization that afforded them, and in such cases

their coprolitic origin is unquestionable. In other cases there is no structure to aid iu deciding

whether they are true coprolites or not The following are analyses of some coprolites:

1.

1

:s.

4.

6.

6.

Burdie-

Fife-

Burdie-

Burdie-

Kosch-

Oberlau-

house.

shire.

house.

house.

titz.

genau.

Phosphate of lime

968

63-fi0

85-08

83-31

50-89

15-25

Carbonate of lime

61 00

24-25

10-78

15-11

32-22

4-57

Carbonate of magnesia

1357

289

2-75

Sesquioxyd of iron

6-40

tr.

208

Alumina

6-42

Silica

^4-13

tr.

0-34

0-29

0-14

Organic material

338

3-95

1-47

7-38

7403

Water

5-33

3-33

Lime of organic part

1-44

Chlorid of sodium

1 96

10001

97-45

10015

10018

99-03

100-00

Nos. 1 and 2, by Gregory and Walker; 8 and 4, by Connell; 5, by Quadrat; 6, Rochleder.

See other aualysee by R. Hoffmann, J. pr. Ch., xc 469.

Phosphatic nodules, from the Lower Silurian rocks of Canada, contain sometimes fragments of

shells of Lingula and Orbicula, which shells, unlike most others, consist largely of phosphates.

They are found in the Chuzy formation at Allumette Id. (G. = 2-875), Hawkesbury, R. Ouelle

(G.=8 15), and elsewhere. They have afforded T. S. Hunt (Logan's Rep. Can., 1851-52, 1863,

and Am. J. Sci., II. xvii. 235, 1854) the following results:

Phosphate lime

Curb, lime, with some fluorid

Garb, magnesia

Sesquiox. iron and little Si )

Magnesia J

InsoL

Volatile

Allumette L

Hawkesbury.

R. Ouelle.

36-38

44-70

40-34

5 00

660

6-14

4-76

970

[7 02]

8-60

12-62

49-90

27-90

25-44

1-70

5-00

2-13

100-uO

97 66

9537

They are blackish externally, and yellowish-brown to blackish-brown or bluish-brown within.

A phosphatic nodule, in brown coal beds near Roth, afforded Hassencamp (Jahrb. Min. 1856,

ili) Phosph. lime 45 57, ph. magn. 2 04, ph. iron 27 71, magnesia T84, lime 4-20, alumina 0-63,

organic acid 3 33, water 7-50, C and loss 7 68=100. H.=25; G.=2 813. Color externally

pitch-black; within, honey-yellow.

490C. Stafeliie of Stein (Jahrb. Min. 1866, 716) occurs incrusting the phosphorite of Slaffel, in

botryoidal, reniform, or stalactitic masses, fibrous and radiating. H.=4. G.=3'1284 Color

leek to dark green, greenish-yellow. Analysis afforded Forster (L o ) P 39-05, C 319, Si 0-026,

Fe 0 037, Ca 54 67, F 3-05, fl 1-40=101-423. Stein regards it as a result of the action of carbon

ated waters on phosphorite.

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-0

8
-1

5
 2

1
:3

0
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/h
v
d
.h

n
4

n
kh

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le

534 OXYGEN OOKPOUNDS. 

an earthy apatite from Biegeth, Hungary (Beitr., iY. 373\ 2·5 p. c. of flnoric acid. A kind from a 
bod in the Tt>rtiary formation of the Fichtelgeblrge, white and earthy, with G. =2·8:!, gave Schmid' 
(B. H. Ztg., xx. 3\10) 76 p. c. Oa• ~- Church found the white, hard osteolite of Eichen, Hanau. to 
alford much fluorine, and more lime than would saturate the phosphoric allli carbonic acids; 
whence he deduces from his analysis Oa• ~ 87·25, Ca 0 5•70, Ca I!' 4"112, H 2·3L:::::100·21, making 
it true apatite. 

Found in fissures or cavities in doleryte or related rocks, as if a secondary pn.Goct; also in beda 
among stratified rocks. 

Occurs at Ostheim, near Hanan (G.=2·89-3•08\ and near ScbOnwald in Bohemia lG.=l!·B28), 
in dolcryte; at Redwitz? in the Fichtelgebirge (G.=2·89, 2·82). It 18 n...med from ocrrm, boM, 
and ~ll1•1, bones consisting largely of the same phosphate. 

490B. PHOSPHATIC NODULES. CoPROLITES. Phosphatic nodules occur in many fossilifen"UB rocks, 
which are probably in all cases of organic origin. They sometimes present a spiral or other 
interior structure, derived from the animal organization that afforded them, and in such ca11111 
their coprolitic origin is unquestionable. In other cases there is no structure to aid in ded<liac 
whether they are true coprolites or not. The following are analyses of some coprolites: 

1. 2. 3. 4.. 5. 6. 
Burdie- Fife- Burdie- Burdie- Kosch- Oberlau-
house. shire. house. house. titz.. genau. 

Phosphate of lime 9·b8 63•60 85'08 83"31 50•89 15'25 
Carbonate of lime 61•00 2··25 10·78 }1)•11 32"22 4"57 
Carbonate of magnesia 13"57 2•89 2•76 
Sesquioxyd of iron 6'40 tr. 2·08 
Alumina 6·42 
Silica 

} 4"13 
fir. 0•34 0•29 0'14 

Organic material 3•38 3•95 1•41 7'38 74•03 
Water 5'33 3·aa 
Lime of organic part 1•44 
Chlorid of sodium 1•96 

100•01 97"45 100"16 100•18 99•03 100'()() 

N oa. 1 and i, by Gregory and Walker; 8 and 4, by Connell; 5, by Quadrat ; 6, Rochleder. 
See other aualysee by R. Hoffmann, J. pr. Ch., xc. 469. 
Pho8phatic nodula, from the Lower Silurian rocks of Canada, contain sometimes fragments of 

shells of Lingula and Orbiculn, whioh !!hells, unlike most others, consist largely of phoaphatea. 
They are founu in the Chazy formation at Allumett.e ld. (G.=2·8i5), Hawkesbury, R. Ouelle 
(G.=3 If)), aud elsewhere. They have afforded T. S. Hunt (Logan's Rep. Can., 1851-52, 1863, 
and Am. J. Sci., II. xvii. 231), 1854) the following results: 

Allumette L Hawkesbury. R. Ouelle. 
Phoephate lime 36•38 «•70 40'34 
Carb. lime, with some fluorid 6·00 6"60 5•14 
Carb. magnesia 4·7& 9'70 
SesquioL iron and little i\1 } [7·02J 

8•60 12•62 
Magnesia 
Iuaol 49'90 27'90 25•44 
Volal.ile 1'70 !)'()() 2'13 , 

lOO'UO 97•56 91)•37 

They are blackish externally, and yellowish-brown to blackidh-brown or bluish-brown within. 
A phosphatic nodule, in brown coal beds near Roth, atrorded Hassencamp (Jahrb. :tdin. 1856, 
4-.!2) Phosph. lime 45·57, ph. magn. 2·04, ph. iron 21·71, magnesia 1"34, lime 4·20, alumina 0'63, 
or!("anic acid 3·33, water 7·1)0, 0 and loss 7 ·68= 100. H.=2·6; G.=2·813. Color externall7 
pitch-black; within, honey-yellow. 

490C. Sta.ffelile of Stein (Jahrb. Min. 1866, '116) occurs incrusting the phosphorite of Staffe~ in 
botryoidal, reniform, or stalactitic masses, fibrous and radiating. H.=4. G.=3·J284. Color 
leek to dark green, greenish-yellow. Analysis afforded Forster (l c) ~ 39·06, C 3·19, :AI 0·02&, 
Pe 0'037, Ca 1)~·67, }t' 3'06, H 1"40=101·423. Stein regard:! it as a result. of the action of carbo!) 
awd waters on phosphorite. 
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490D. Guano. Guano is bone-phosphate of lime, or osteolite, mixed with the hydrous phos-

phate, brushite, and generally with some carbonate of lime, and often a little magnesia, alumina,

iron, silica, gypsum, and other impurities. It often contains 9 or 10 p. a of water. It is ofteu

granular or oolitic; also compact through consolidation produced by infiltrating waters, in which

case it is frequently lamellar in structure, and also occasionally stalagmitic and stalactitic. Its

colors are usually grayish-white, yellowish and dark brown, and sometimes reddish, and the lustre

of a surface of fracture earthy to resinous. Shepard's Pyroclasite (Am. J. Sci., II xxii 97) is

nothing but the hard guano from Monk's Island, Caribbean sea, the mass of which he named Pyro-

guanite, under the wrong idea of its having undergone the action of heat; and Phipson's Sombre-

rite (J. Ch. Soc, xv. 277, 1862) is the same thing from Sombrero, as shown by A. A. Julien (Am.

J. Sci., II. xxxvi. 428). The waters which have filtrated through the guano at Sombrero have

altered the coral rock adjoining, turning it more or less completely into phosphate of lime of a

yellowish or brownish color; and phosphatic stalagmites and stalactites resinous in fracture are

common.

Shepard's massive Glaubapatite, yellowish-brown to chocolate-brown in color, and in fibrous sta-

lactites, from Monk's Island (L a), is also in all probability merely the guano rock above described.

He says the mineral contains 15-1 p. c. of sulphate of soda, with 74-0 of phosphate of lime, and

10*3 of water; but such a compound is hardly a possibility, and the fact of its existence needs

confirmation. The name, from glauber and apatite, alludes to the composition. The mineral

includes also "tabular crystals," which may possibly be brushite, although the composition is

tit

490B. Epiphobpboeite BreUA. (B. H. Ztg., ixv. 194). Occurs reniform, of scaly-granular struc-

ture, inclining to fibrous, vitreous lustre, leek-to celandine-green color, with H.=4-5â€”5, G.=3M25.

According to Richter it fuses with much difficulty, and affords indications of phosphoric acid, lime,

protoxyd of iron, alumina, and a very little silica; not tested for fluorine or chlorine, because of

too little material Occurs with garnets and graphite in a crystalline rock, but locality unknown.

490F. Talo-apatite Hermann (J. pr. Ch., xxxL 101). An apatite from chlorite slate in the

Schischimskian mountains, near Slatoust, containing a large percentage of magnesia in place of part

of the lime, and low in specific gravity. It occurs in 6-sided prisms, grouped or single; H.=5;

G.=2-7â€”2-75; lustre dull to earthy; color milk-white, yellowish externally; feebly translucent.

Composition, according to Hermann (1. c), excluding 9-50 of insoluble material as impurities:

P 43-11, Ca 4144, Mg 8 55, Fe 110, CI 092, Â§ 2-32, fluorine undetermined; whence the formula

3Ca* P + Mg*P, with chlorid and fluorid. Berzelius suggests that the magnesia may have come

from the gangue. According to Volger it is an altered impure apatite. Some magnesia is present

in many apatites (Bischof.).

490G. HTDEOAPATrrB Damour (Ann. d. M., V. x. 65). In mammillary concretions, looking a

little like chalcedony. H.=6-5, G.=8-10. Color milk-white. Subtransparent Composition

that of a hydrous apatite; 8 Ca' P + Ca F + fl. Analysis by Damour (L o.):

P 40-00 Ca 47-31 F 3 36 Ca 3 60 H 5 30.

Heated in a tube it decrepitates and gives out ammoniacal water.

Found near St. Girons in the Pyrenees, in the fissures of a brownish, ferruginous, argillaceous

schist, a rock which not far distant affords wavellite.

493. PYROMORPHITB. Gron Blyspat, Minera plumbi viridis pt., WoM., Min., 296, 1748.

Mine de Plomb verte Fr. Trt Wall, i. 636, 1853. Griinbleierz, Braunbleierz, Schiiltze, Dresden

Mag., ii. 70, 1761, il 467, 1765 (with obs. on identity). Grim Bleyerz, PHOSPHORSAUREHALTia

(fr. Zschopau), Klapr., Crell's Ann., L 894, 1784. Green Lead Ore, Brown Lead Ore; Phos-

phate of Lead. Phosphorsaures Blei, Phosphorblei, Buntbleierz, Germ. Plomb phosphate Fr.

Polychrom, Pyromorphit, Hausm., Handb., 1089, 1090, 1813. Traubenblei id., ib., 1093.

Polysphrerit Breith., Char., 64, 1832. Nussierite Danhauser, Barruel, Ann. Ch. Phys., lxii. 217,

1836. Miesit Breith., Handb., 285, 1841. Cherokine Shev., Rep. Canton Mine, 1856, Min.,

407, 1857, Am. J. Sou, EL xxiv. 88, 1857.

Hexagonal. O A 1=139Â° 38'; a=07362. Observed planes: O, I, i-2,

1, 2, 4, 2-2.

O A 4=106Â° 23' O A 2-2=124Â° 11' 1 A 1, pyr.,=142Â° 12'

OA 2=120 28 /A i-2=150 IA 2-2=135 46
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490D. GUANO. Guano is bone-phosphate of lime, or osteolite, mixed with the hydrous phos­
phate, brushit.e, and generally with some carbonate of lime, and of\en a little magnesia, alumina, 
lJ'On, silica, gypsum, and other impurities. It otlen contains 9 or 10 p. c. of water. lt is oll.en 
granular or oolitic; also compact through consolidation produced by infiltrating waters, in which 
case it is frequently lamellar in structure, and also occasionally stalagmitic and stalactitic. Its 
colors are usually grayish-white, yellowish and dark brown, and sometimes reddish, and the lustre 
of a surface of fracture earthy to resinous. Shepard's Pyroclaaite (Am. J. Sci., Il xxii. 97) is 
nothing but the hard guano from Monk's Island, Caribbean sea, the mass of which he named Pyro­
guanik, tmder the wrong idea of its having undergone the action of heat; and Phipson's Sumbr&­
rittJ (J. Ch. Soc., xv. 277, 1862) is the same thing from Sombrero, as shown by A. A. Julien (Am. 
J. ScL. II. mvi. 423). The waters which have filtrated through the guano at Sombrero have 
altered the coral rock adjoining, turning it more or less completely into phosphate of lime of a 
yellowish or brownish color; and phosphatic stalagmites and stalactites resinous in fracture are 
common. 

Shepard's massive Olaubapalik, yellowish-brown to chocolate-brown in col<>r, and in fibrous sta­
lactites, from Monk's Island {L c.), is also in all probability merely the guano rock above described. 
He says the mineral contains 15·1 p. c. of sulphate of soda, with 74:0 of phosphate of lime, and 
1 o·a of water; but such a compound is hardly a possibility, and the fact of its existence needs 
confirmation. The name, from glauber and apatite, alludes to the composition. The mineral 
includes also "tabular crystals," which may possibly be brushite, although the composition is 
against it. 

490E. EPIPHOSPHORITE Breith. (B. H. Ztg., :nv. 194). Occurs reniform, of scaly-granular struo­
ture, inclining to fibrous, vitreous lustre, leek- to celandine-green color, with ll.=4·5-5, G.=3·125. 
According to Richter it fuses with much difficulty, and atl"ords indications of phosphoric aC'id, lime. 
protoxyd of iron, alumina, and a very little silica ; not tested for fluorine or chlorine, because of 
too little material Occurs with garnets and graphite in a crystalline rock, but locality unknown. 

490F. TALO·APATITE Hermann (J. pr. Ch., mi. 101). An apatite f'rom chlorite slate in the 
Bchischimskian mountains, near Slatoust, containing a large percentage of magnesia in place of part 
of the lime, and low in speci11.c gravity. It occurs in 6-sided prisms, grouped or single; H.=5; 
G.= 2·7- 2·15 ; lustre dull to enrthy; color milk-white, yellowish extemally; feebly translucent. 

Composition, according to Hermann (1. c.), excluding 9·50 of insoluble material as impurities : 
~ 43'11, Ca 41·44, Mg 8·55, Fe 1·1 o, Cl 0·92, S 2·32, fluorine undetermined; whence the formula 
3 Ca• ~ + }lg1 ~. with chlorid and fluorid. Berzelius suggests that the magnesia may have come 
f'rom the gangue. According to Volger it is an altered impure apatite. Some magnesia is present 
in many apatites (Bischof.). 

4900. HYDROAPATITB Damour (Ann. d. M., V. x. 65). In mammillary concretions, looking a 
little like chalcedony. H.=5·~ G.=S·lO. Color milk-white. Bubtransparent. Composition 
that of a h11drow apati~; s Oa• ..t' + Ca F +H. Analysis by Damour {l c.): 

~ 40·oo Oa 47·31 F 3·36 Ca 3·60 !£ 5·30. 

Heated in a tube it decrepitates and gives out ammoniacal water. 
Found near St. Girons in the Pyrenees, in the fissures of a brownish, ferruginous, argillaoeoua 

IChist, a rock which not far distant atrords wavellite. 

493. PYROMORPHITEJ. Gron Blyspat, Yinera plumbi viridis pt., WalL, Min., 296, 1748. 
Mine de Plomb verte Fr. 7H. Wall, i. 536, 1853. Griinbleierz, Braunbleierz, SchUltze, Dresden 
Mag., ii. 70, 1761, ii. 467, 1765 (with obs. on identity). Griin Bleyerz, l'HOSPHOBSAUIWULTIG 
(fr. Zschopau), Klapr., Crell's Ann., i 394, 1784. Green Lead Ore, Brown Lead Ore; Phos­
phate of Lead. Phosphorsaures Blei, Phosphorble~ Buntbleierz, Germ. Plomb phosphate Fr. 
Polychrom, Pyromorphit, HafiB'm., Handb., 1089, 1090, 1813. Traubenblei id., ib., 1093. 
Polysphrerit BrtJilh., Char., 114, 1832. Nussierite Danha:tJJJer, Barruel, Ann. Ch. Pbys., lxii. 217, 
1836. Miesit Brei/h., llandb., 285, 1841. Cherokine Shep., Rep. Canton Mine, 1856, Yin., 
40'1, 1857, .Am. J. Sci., II. xxiv. 88, 1857. 

Hexagonal. 0 A 1=139° 38'; a=0·7362. 
1, 2, 4, 2-2. 

0 A 4= 106° 23' 
0 A 2=120 28 

b 

0 A 2-2=124° 11' 
1 A i-2=150 

Observed planes : 0, I, i-2, 

1 A 1, pyr., = 142° 12' 
I A 2-2=135 46 
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