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ADVANCED KllnlODS AHD Hew DIAGIlA.NS FOR FLUID

JHCWSIOH STUDIES.

Proble.s:

.) Siu and aass of inclusions in co..on

rock·Corain, .inerals is very s •• ll
(10- 12 to Ill. g I).

1. Natun ...s ran, .. of dati to be a ..lsured in

fluid iadusioas:

Co.position of fluids. sollds lind Iises

- Density of hoao,enlud fluids

flUid

,,'

He.. _tbod: LANKA (luer .ctivaled

.icroprGbe IIUS snalysis).

Principle:

- Openln, of sin,le indlvldual

inclusions by laser sllots

evaporation of cont.,nts

ionh.ation of liberated cloud o( ;HO.S,

lIolecules and frag.ents by secondary

e~elller l.ser

an.lysis of ruultin, p.rticles in s

.UIIS spectrOlleter (tille of fIi,ht)

•. Adv.need an.lytical .Uhods:;

D.u on chellietl co.position obtain.ble

fro.

.) Bulk .ethGds .fter crusllina: or thernl

deco.postion

bj Electron, R'II,,, Or other .icroprobes

Disadvant.,e: Li.ited infor.ations only

1. Model systells:

S.line fluids: syst.,1ll H
2

0-N.Cl (fi,. 1).

D.u av.il.ble p.rtly to 400-600·C,

4-1 kbar.

Fluids with hi,her co.pluity:

Construction of isoplethal sections '11th

reduced v.ri.nce throu.1I .ulti-

dl.ensional PVTX space (idully:

univari.n\ po!ychorlc PT-di.,ra.s) frail

e:dstin, data. Exlra- .nd interpolation

as ..ell .~ application of

pllysicochellic.l principles (H,. 3).

CO
2
-burin, fluids: Syue. H20-C0 2

(H,. 2). Dau av.Il.ble partly up to

150·/2 kbar, SOO"/. tbat.

Ilter!alIncluded
S1aa15) IS often very

b) Coaplexity of

(lui tl-coaponent

""h.

\'..

c) bul.billty of pvrx lIlta is lillited,

ilion 1, reStricted to few (1 to 3)

co.ponent~ and low to inteTlledilte P,T

nnge.

Fla:. 1: Il
Z
U''':lCl, l·d projection ,'I the

bolllni "surface of lhe blnlry 51st .. .,

(contoured by isoplethu and Isobars). for

conversion of slcrotlleraie hoao,enizlt!oll

leapenturu to densities of hydrou.line

lIicrosystells.

Fi,. 3: Isopleth"l PT section (solution with

IS' wt HaCI) contoured by isochores

(univarianl curves). For thermo b.rOlletric

interpretation of fluid Inclusion dau.

• 00 ;0

J. Syste.s under construction:

CH.-H20; CH.-C0 2 ; CfI.-C0 2-H ZO

NrItZO; NZ-C0 2; NZ-CH.; HZ-CH.-C0 2
H20 with kCl, C.CI 2• carbonates, sulfates

etc.
Hydrosaline syste.s with ,as cOllponents:

HZO-NaCI-C0 2; "Zo-NaCI-CH.

hslS: F~istln, data .n bound.ry

and scarce infor•• tions on

COllpOIl I ions.

Possibilities:

Analysis of sin,le lnclu$ions, lisa o(

sulL sin. for all dellents (ev.n li,ht

elellents). IIlny .oleeul.. .nd sOlie

isotopes (li, .• , plate 1).

Hieh sensitivity and good lecuracy

Applicable Ilso for cOllponents ~I'deh life

nOI suited (or Rillan .nalyses.

Ho interference fro. reaction with host

lIinerals or fractionated adsorption.

Fie. 4•• b· LAMHA speclru. of the host qUlru

resp. s hydro .. lln~ fluid Inclusion .boUI

20 "II below the surf''':e .

." ....... .. • ...M MI., ,...
_....

j b • , lit.. 'j "J

I .
]1.1'(1I

I
i jm' I" I

, . . - -

·c .-p

.... v ...,
..._. tao...

I'i •. 2: !-lll'·' V-), I,,"je<["'" It. •

• ,sclllol'l)· l/ilP \<:<lntourc.l bl' lSotllerlis ~n~

Isobars). For d.,terllinalinn of CO_pOSItiOn

and d.,nsity of Inclusions fro. allp.,raturn

1I."sur.,d at pan""l (C02-~UbSYU(,IIJ and 10t,,1

hOllo• .,n,lallnn.

"
:1

l.

Fie. 5: IIIJh resolution LA...'-!A speclrull of IC~

(-ISO'C), ISOtopes 1012 and />IJ He clearl'
y,~, 1>1<.
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4. Advanced analytical methods:;
Data on chemical composition obtainable
from
a )  Bulk methods after crushing or thermal

decompostion

ADVANCED METHODS AND NEW DIAGRAMS FOR FLUID
INCLUSION STUDIES.

J. Walther, E. Althaus - Karlsruhe

2. Model systems:
- Saline fluids: system H O-NaCl (fig. 1).

Data available partly to 400-600’C,
4-1 kbar.

b )  Electron, Raman or other microprobes
Disadvantage: Limited informations only

New method: LAMMA (laser activated
microprobe mass analysis}.
Principle:
* Opening of single individual fluid

inclusions by laser shots and
evaporation of contents

- ionization of liberated cloud of atoms.

1 . Nature and range of data to be measured in
fluid inclusions:
- Composition of fluids, solids and gases
- Density of homogenized fluids

- CO -bearing fluids: System H O-CO
(fig. 2). Data available partly up to
750*/2 kbar, 500*/4 kbar.

- Fluids with higher complexity:
Construction of isoplethal sections with
reduced variance through multi-
dimensional PVTX space (ideally:
univariant polychoric PT-diagrams) from
existing data. Extra- and interpolation

Problems:
a )  Size and mass of inclusions in common

rock-forming minerals is very small
(10~  1 2 to 10"9 g).

bj Complexity of included material
(multi-component systems) is often very
high.

c )  Availability of PVTX data is limited,
mostly restricted to few (1 to 3)
components and low to intermediate P,T
range.

molecules and fragments by secondary
excimer laser

- analysis of resulting particles in a
mass spectrometer (time of flight)

Possibilities:
- Analysis of single inclusions, also of

small size, for all elements (even light
elements), many molecules and some
isotopes (fig. 4, plate 1).

- High sensitivity and good accuracy
- Applicable also for components which are

not suited for Raman analyses.
- No interference from reaction with host

minerals or fractionated adsorption.

as well as application of
physicochemical principles (fig. 3).

Fig. 3 :  Isoplethal PT section (solution with
151 wt NaCl) contoured by isochores
(univariant curves). For thermo barometric
interpretation of fluid inclusion data.

Fig. 4a,b LAMMA spectrum of the host quartz
resp. a hydrosaline fluid inclusion about
20 pm below the surface.

0

3. Systems under construction:
CH4 -H20; CH4 -CO 2; CH 4 -C02 -H  20
N2 -H 2 0; N 2 -CO 2 ; N 2 -C»4 ; N 2 -CH4 -C0 2

H O with KC1 , CaCl 2, carbonates, sulfates
etc.
Hydrosaline systems with gas components:
H 2 O-NaCl-CO2; H2 0-NaCl-CH4

Basis: Existing data in boundary systems
and scarce informations on complex
compositions.

Fig. 1: HjO-NnCl, T-d projection of the
boiling surface of the binary system
(contoured by isoplethes and isobars). For
conversion of microthermic homogenization
temperatures to densities of hydrosaline
microsystems.

miscibility gap (contoured by isotherms and
isobars). For determination of composition
and density of inclusions from temperatures
measured at partial (COj-subsystcm) and total
homogen list ion.

Fig. 5: High resolution LAMMA spectrum of ice
( - 1 5 0 * 0 ,  isotopes M2 and M3 arc clearly


	KTB-88-10-Deckblatt
	KTB-88-10

