DEPARTMENT OF THE INTERIOR
U. S. GEOLOGICAL SURVEY

SAMPLE

Disaggregation, fractionmation

l

may be at 228

258

R

No change

No change

No change

May sharpen and
shift either way

No change

Check hkl ‘s
against standard

Check hk/’s
against standard

060 near 1.538

060 near 1.538%

060 near 1.498;
hk bands present

060 near 1.498;
hk bands present
moderately broad

00 ’s

hkl ‘s resolved

powders

BULLETIN 1563
PLATE 1

(regularly interstratified chlorite-smectite)

(regular interstratification)

(regular interstratification)

RECTORITE--(16, 17, 18, 50, 59)
(regularly interstratified mica-smectite)

(5,075 8, 10
Kt saturation
and glycerol solvation
determine species.

11, 12, 19

54, 565 96)

CHLORITE--(20, 22, 23, 24, 25, 26, 27, 28, 57, 89, 90, 91)

DIOCTAHEDRAL CHLORITE--(29, 57)

VERMICULITE--(30, 31, 32, 49, 57)

DIOCTAHEDRAL VERMICULITE--(33, 34, 57)

MONTMORILLONITE--(35, 36, 37, 38, 49, 60, 71)

BEIDELLITE--(35, 36, 39, 56, 60)

NONTRONITE--(36, 40, 41, 58)

SAPONITE--(45, 46, 47, 48, 58)

SMECTITE-CHLORITE--(51, 53)
(randomly interstratified)

Greene-Kelly test
to differentiate

VERMICULITE-MICA OR ILLITE-VERMICULITE--(30, 53)
(regularly interstratified)

CHLORITE-MICA or ILLITE-CHLORITE--(53)
(regularly interstratified)

VERMICULITE-MICA or VERMICULITE-ILLITE--(52, 53)
(randomly interstratified)

CHLORITE-MICA or CHLORITE-ILLITE--(53)
(randomly interstratified)

SMECTITE-MICA or SMECTITE-ILLITE--(53, 54, 50)
(randomly interstratified) or IS-ordered

DIOCTAHEDRAL VERMICULITE-MICA--(55, 58, 59)
(interstratified) IS- or ISII-ordered

SEPIOLITE--(57, 61, 62, 92)

PALYGORSKITE (attapulgite)--(57, 63, 64, 92)

MICA, MUSCOVITE, various polymorphs--(57, 67, 68, 69, 70)

GLAUCONITE or CELADONITE--(72, 73, 75, 57)

ROSCOELITE (if vanadium—bearing)--(74, 57)
BIOTITE, various polymorphs—-—-(69, 57, 76, 77)

DIOCTAHEDRAL ILLITE--(58, 78, 79, 80)

HALLOYSITE(108)--(58, 81, 82, 92)

CHRYSOTILE--(57, 83, 92)

ANTIGORITE--(57, 83, 84,

LIZARDITE--(26, 57)

AMESITE--(93)

HALLOYSITE(78)--(58, 81,

KAOLINITE (disordered)--(85,

15, 21)

92)

85, 92)

86, 92)

KAOLINITE--(86, 87, 88, 89, 90, 91, 92)
DICKITE--(88, 92); check against standard pattern
NACRITE--(88, 92)

I 1 1
CLAY (<2 ym) ||SILT (2-62 pm)|| SAND (>62 ;m)
X-rays of oriented aggregates
X-rays of randomly oriented
Air Dried Treated with Heated t%.400°C Heated t%.550°C Electron Nonclay minerals determined by comparison of above patterns
ethylene glycol at least '/» hour at least ‘/5 hour micrograph with standard patterns.
at least 4 hours if diagnostic
by vapor pressure (morphology)
method (1)
~298 ——® Expands to 31-328 May disappear or [—® Increase in intensity » 060 near 1.498 ——#» TOSUDITE--(2, 6, 3, 4, 9)
with rational give 248 spacing of 248 spacing
sequence of higher
orders
No change —p| May disappear or — Increase in intensity » 060 near 1.53-1.548 ——— p CORRENSITE--(high-charge)
give broad spacing at 22-268
Expands to 31-338 withP|May disappear or Increase in intensity — 060 near 1.53-1.548 ——» CORRENSITE--(low-charge)
rational sequence of give broad spacing at 22-26R%
higher orders at 22-268
~248 Expands to 26.58 with [ Collapses to [ No change or slight | 060 near 1.508 —
rational sequence of 19-208 additional collapse
higher orders
~148 |——————» No change No change |—— | Increase in intensity »| 060 near 1.548 —
L 060 near 1.508 —>
No change or ——»| Collapses to 108 [—® No change or slight # 060 near 1.548 —>
slight increase additional collapse
L—D Slight collapse —» Additional collapse » 060 near 1.508 —>
to 128 to 118
Expands to 178 » Collapses to 108 No change or slight hl 060 near 1.508 —::
additional collapse
- Collapses to 108 No change or slight » 060 near 1.528 —ge
with very weak 58 additional collapse — HECTORITE--(42, 43, 58)
peak — STEVENSITE--(43, 44)
—» 060 near 1.538 ———
14-15.58 | Shift to larger —L Shift to smaller [—®| Possible increase —»| 060 near 1.548 —
spacing >14 and <188 spacing; 108 in intensity
10-148 |——— No change; l- Collapses to ~108 |— Collapses to 108 DI 060 near 1.548 —_——
rational sequence
of higher orders
I—D No change |——® No change or slight » 060 near 1.548 —_—
increase in intensity
L—D No change; Collapses to ~108 [—® Collapses to 108 » 060 near 1.548 —>
irrational sequence
I——. No change j—————— ] No change or slight — | 060 near 1.548 —
increase in intensity
Expands to higher > Collapses to~108 ’—b Collapses to 108 ® 060 near 1.508 —
spacing
No change or o Slight collapse —® Further collapse T —» 060 near 1.508 —
slight increase
12-12,58 p——= No change ——p Destroyed or reduced Destroyed Fibrous —®| Check hk/ ‘s ﬁ::
in intensity against standard LOUGHLINITE--(57, 65,)
10.58 No change |——— Destroyed--may —» Destroyed » Fibrous —® Check hk/ ‘s e
survive slightly against standard
lower temperature
108 pb———»] Symmetrical; ——® No change [ No change » 060 near 1.508;
no change check hk/’s
against standards LEPIDOLITE--(66, 67, 69)
for polymorphs
® 060 between p— >
1.51 and 1.528
—» 58 peak very weak _—I____:
060 near 1.548
Unsymmetrical or —®| No change or —» 060 near 1.508 —>
slight shift slight sharpening
either way
Expands to 118 |—® Collapses to 78 Destroyed Tubular — 060 near 1.498 —

9.3%8 No change - No change — #» No change » 060 near 1.53R% ————» TALC--(57)

9,28 —— | No change # No change —ﬂ No change » 060 near 1.49R% —————» PYROPHYLLITE--(57)
7.2-7.58 7.3-8.28; 7.3-98 (broad); Disappears » 060 near 1.498 ——————» KAOLINITE-SMECTITE--(14,
(broad); superorder superorder (interstratified)
superorder may be at may be at 178

e
e
S
———
e
i

1. Brunton (1955).
2. Shimoda (1969).
3. Ichikawa and Shimoda (1976).
4., Nishiyama and others (1975).
5. Earley and Milne (1956).
6. Sudo and Kodama (1957).

7. Grim and others (1960).

8. Brown (1967).

No change |————  » No change | Fibrous p—>p

| Platy p—>

— No change [———® No change | Platy [—®

—»| No change f——®] Reduced intensity i

——{ Collapses to 78 [—® Destroyed ﬂ Tubular [

—1 No change or —®| Destroyed | Platy [—P

reduced intensity

-»{Hexagonal

——| Platy [—»

9, Frank-Kamenetsky and others (1965).

10.
1ls
12.
13.
14.
15.
16.
17.
18.
19.
20.
21
22.
23.
24,

Johnson (1964).
April (1981).
April (1980).
Lippmann (1956).
Altschuler and others (1963).
Cradwick and Wilson (1972).
Brindley (1956).

Brown and Weir (1963).
Korolev (1961).
Peterson (1961).
Brindley (1961).
Schultz and others (1971).
Brindley and Gillery (1956).
Hayes (1970).

Lister and Bailey (1967).

250
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43,
44,
45,
46.
47.
48.

FLOW SHEET FOR CLAY MINERAL IDENTIFICATION

060 near 1.548
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