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- The following abbreviations), unless where specified, are used in-
this appendix volume: :

Gt -~ garnet Tetr - tetrahedral

Cpx - clinopyroxene Av —~ average
Opx -~ orthopyroxene Fo - fosterite ~ Mg/Mg+Fe at. prop.
Amph -~ amphibole Fa - fayalite -~ Feg/Mgt+Fe "
Plag - plagioclase ) Ab - - albite - Ab/Ab+An+0r "
0l - olivine - Or - < orthoclase~ Oi/Ab+An+Cr "
Sp . - gpinel An - anorthite - Anh/Ab+An+Cr "
Ilm - ilmenite . Ca "~ = Ca/CatMg+Fe '
Phl - phlogopite Mg - Mg/Ca+Mg+Fe
Rut - - rutile ' Fe - Fe/Ca+iig+Fe
Ap -~ apatite . M ~ Mg/Mg+Fe
Ky - kyanite : ' C . = Ca/Ca+Mg
Qtz - guartz : Norm - normative
K-sp - K~-feldspar < - less than
Scap ~ scapolite blank - not analyesed
Opag - opague oxide . ND - £ JOl wt.s.
Serp. - serpentine - Gt. Lhz - garnet lherzolite
Nat - natrolite - - Lhz - lherzolite
Zeol - zeolite _ Htz ~ harzburgite
D. Gt - discrete gt ~ Porp - porphyroclast (ic)
I. Gt - garnet inclusion ' Neob - neocblast(ic)
D. Cpx - discrete cpx Cg . =.coarse dranular
I. Cpx - ¢px inclusion Mg = medium granular
L. Cpx ~ lamellar cpx ©  Cgb ~ coarse granuloblastic
I. Opx - opx inclusion o Mgb - medium granuloblastic
I. 01 - ol inclusion " Fgb - fine granuloblastic
L. Ilm = lamellar ilm Cmgb - coarse mosaic granuloblastic
Ilm - ilm with silicate Mmgb - medium mosaic granuloblastic
inclusions Fmgb - fine mosaic granuloblastic
D. Ilm -~ discrete ilm mm ~ millimeter
Pk ~ phlogopite kimberlite cm - centimeter
Dk - diopside kimberlite
Ck - calcite kimberlite
Poik - poikilitic
Interstit ~ interstitial
Center - grain center
Edge, rim - grain edge
© Adj - adjacent
Polyxtal - polycrystalline
Rextald - recrystallised
Sec - secondary

P - primary



APPENDIX l:  BRIEF DESCRIPTIONS OF  THE  KIMBERLITES IN THE STUDY AREA
(see Fig. 'IJ-1).

This section is a summary of field observations and data extracted from
the literature concerning the occurrence or reported occurrence of kimberlites
in the study area (Fig. II-1).

To avoid repetition the fOLlow1ng subscrlptc are used in the text Lu
1dent1fy the data sources.

De Beers Consolidated Mines -~ company-reports.

1.

2. Rogers and du Toit (1909)
3. du Toit (1908)
4. Keyser (1940)
5. Mathias et al. (1970)
6. Rickwood et al. (1969)
7. Rickwood (1969)
8. This work ' ’

Observations and comments abouu each reported kimberlite are given in
the fo]low1ng ranked order: .

1:250 000 Topo-Cadastral Sheet : District : Alphabetic.
Three 1:250 000 Topo-cadastral sheets (South Africa) cover the
study area.. They are: :

Sheet 3022 BRITSTOWN "~ (date 1973)

Sheet 3122 VICTORIA WEST (date 1966)
Sheet 3024 COLESBERG (date 1971)

In the following list the kimberlites have been compiled athdbeulca]Ly
as a ready guide to the descriptions that appear 1n this appendix.

™



Locality

Topo-sheet.

Alarmkrzal
Andriesfontein
Beversherg
Beyersfontein
Bottelsput
Brandewynskuil
Britstown Commonage
Cordaatskuil
Doornkuil
Doorskuilen

Du Plessis Dam
Elandsbeen

" Gansforntein
Goedes Hoop
Hebron

Holpan

Hugo's Dam
Jachtfcntein
Kalkput
Kareeboschpan
Kareeput
Klein-Doornpan
Klein Modderfontein
Klipgatsfontein—N
Klipgatsfontein-§
Koos~syn-kanmp
Kromaar
Lekkerfontein .
Leuwefontein
Leyfontein
Louwsplaas
Lovedale
Lushof

Markt

Melton Wold
Middlewater
Mokasdam
Mount Pierxe
Omdraaisviel
Paardekraal
Paarde Valleil
Pampoenpoort
Pettspot

Pine CGrove
Platsjambok
Request

Rhoode Draai
Rietfontein
Rietgat
Roodekraal
Roodevlcer
Rooidam
Silvery Home
Slypsteen
Soetvlei

VICTORIA
COLESBERG

-BRITSTCWN

VICTORIA
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xenolith suites and megacryst suites can be found.

Locality Tepo-sheet 'VC 'VNC 'RD 'ND "Per, BEc¢. Gx. Meg. Page No.
Sweetput BRITSTOWN X 6
Uintjiesberg BRITSTOWN x* X X X q
Uitkyk ‘ BRITSTOWN b 6
Vetlaagte COLESBERG X X 18
Vioolkraal BRITSTOWN b'e x 7

Vogelstruisch Poort BRITSTOWN b <7
Windhoek COLESBERG x .20
Witbank VICTORIA WEST x° X 17
vC = Site visited and kimberlite confirmed.

VNC = Site visited but kimberlite not confirmed. :

RD = Descriptions in the literature noting the presencé of kimberlite.
ND = No details apart from that a kimberlite occurrence is reported. A
Per. = DPeridotites, pyroxenites.

Ec. -Eclogites.

Gr. = Garnetiferous granulites.

Meg. = Megacrysts.

*® localities where the best exposures of fresh kimberlite,



TOPO CADASTRAL 'SHEET : 3022 BRITSTOWN:@ (1:250 000).

Britstown District

1) Britstown Commorage-Gemsbokfontein _(30035';5,23028"E)

g K 8 ’
Two kimberlites, a dyke1'3'5'6 and a pipe (?}: occur immediately W and
SW of Britstown respectively. Both are of unknown extentt though pitting
has proved-kimberlite1'3- :

The dyke; on the western fringes of the town and just south of the road
to Vos?urg, has yielded fragments.of garnet granulite3 6 and hornblende-
..schist?®. : o

’

The pipe (?).situated further to the SW and about 1.5 kms. scuth of the
homestead Brasdoring9 was sampled. BAn old pit exists and though only highly
altered, calcretized kimberlite is seen, relatively abundant green ortho-
and clinopyroxene and ilmenite.(up to 2 mm. in size) can be sampled. Gar-
nets are rare. One garnet granulite xenolith was found.

2) Doorskuilen (30°38' s, 23°19' E)

A pipe feature - situated on the eastern side of the Smartt Syndicate
pam! 3. This locality was visited but the farmer knows of no excavations
in the area mentioned. There is no further mention in the literature of
this kimberlite. ’

3) Doornkuil  (30°27' s, 23°40' E)

A fissure trending N-S reported 1 km. west of the homestead Blomvlaktel.

This fissure could not be located.

4) Holpan (30023' s, 23%08' E).

A fissure trending NNE is reportedl.

5) Kareeboschpan (30°31' s, 23°36' E)°

A pipe feature is reportedl.

6) Kareeput (30°32' s, 23°07° E)

A fissure trending NNE is reportedl.

7) Lovedale Vv Blaauboschputs, C.P. (30035' s, 23036' E)
(sample code = 02) :

9 kms. due E of Britstown 2 small pipes occur just to the north of the

Britstown-de Aar road near the Lovedale homestead and within 200 m.
east of the secondary road leading to the homestead Brakfonteinl. These
are the Lovedale pipes.

South-west of the lLovedale pipes and south of the de Rar road between
the. railway siding van Heerden and the homestead Bloubosputs is a new trend-
ing dyke reported as Blaauwbosch putls3,5,6

The southerly Lovedale No. 2 pipe is roughly circular, has a diameter
of about 55 m! and has not been excavated though a strong vegetation anomaly
marks its position. Within a few hundred metres to. the north is the main
Lovedale No. 1 pipe also semi~-circular and with a diameter between 50 ancd
75 m!, There is evidence of recent pitting and the shaft according to local



information bottomed at 30 m. The shaft is sited towards the southern end
of the pipe while a trench-shaped excavation now totally caved can be found
towards the northern rim. All the Lovedale samples were collected from this
No. 1 pipe. '

Only 1 relatively fresh specimen of kimberlite was found and sampled
and it is a hard, grey-black prophyritic variety lacking crustal inclusions
but rich in altered olivine and phlogopite. The kimberlite is a hypabyssal
kimberlite. . -Petrographically it is of the calcite-phlogopite-serpentine
variety rich in opaques. The concentrate dump is rich in garnet (both eclo-
~gitic and peridotitic varieties), pale to dark green clinopyroxene (mainly
eclogitic), phlogopite with common Cr-diopside, green orthopyroxene and
ilmenite. Deep brown, glassy orthopyroxenes (up to 2 cms. in size) showing
little cleavage and with a strong concoidal fracture are common. These
resemble the glassy orthopyroxene niegacrysts described by J akob (1977)
from the Monastery kimberlite and are interpreted as such.

The Lovedale No. 1 kimberlite has scavenged a good collection of
eclogite and granulite xencliths. No ultrabasic peridotites or pyroxenites
were found or are reported in the literature. Upper cructal xenoliths are
mainly shale, dolerite and vesicular basalt of presumed Karroo age. The
following parageneses were observed and are repOVted 15,8 for the lLovedale
eclogites and garnet granulites. Note that kyanite-bearing varieties are
common. Only primary phases are listed.

Eclogites

gt + cpx . I abundant
gt + cpx + rut ' . abundant
gt + cpx + amph ’ . rare

gt + cpx + ky o abundant
gt + cpx + ky + amph ' - rare

gt + cpx + ky + gtz common
gt + cpx + ky + gtz + k-spar o ' common
cpx + ky ' _ rare
Granulites _

gt + cpx + plag very rare
gt + cpx + plag + ky ' ~ common
gt + cpx + plag + ky + scap _ rare

A few small diamonds were reputedly found in 1904 from the No. 1
. - .
pipe*®.

The Blaauwbosch Put dyke is 10 m. w1de and at least 75 m. in lengthl
Weathered kimberlite was encountered during pitting. Eclogites (gt+cpx+hy
Agt*cpx+rut5 6, gt+cpx+qtzS 6) and garnet granulltes1 are reported.

o o .
.8)"Mokasdam (30°15' 5, 23°25' E)
A plpe feature is reported1 just NNE of the homestead Damlaagte.

9)"'Padrd9kraal (30 08's, 23° 327 B)

2 pipe features, 1 km. apart are reported1 just south of Bulberg along
the western boundary of the farm Ringpoort. '



10) Paarde Vallei v New Nietgedacht = (30°38' s, 23°15' E)

A pipe and a fwssurpi 3 kin. south of the pipe and trending NNE is

rcpor%ed as Paarde Vallei®:s 6 but given the more recent farm name Nietge-
dacht*®. '

The pipe has a diameter of 135 m3. Xenoliths include garnetiferous
~granulites, biotite granite and hornblende schist3. The descrlptlon of

the kyanite granullte (No. 1956, du T01t1) and renamed as a ky-plag eclo-
~gite by Rickwood® sounds very similar to the garnet granulite 12133A (Markt
kimberlite®) which shows textural evidence of the breakdown of plagioclase. -
) This locality was not sampled owing to flood water conditions in the
Smartt Syndicate dam. .

11) Pettspot (30°40' s, 23°33' E) |

2 fissures trending N and NW respectively are reported north of the
homestead Witfontein!. The site was visited but the fissures could not be
located nor was any information forthcoming from the farmer.

12) - Rooidam (30°38' s, 23°22' E)

2 fissures trending NW are reported torthe SW of the homestead Brak-
water!. The fissures could not be located.

13) Sweetput group (30°17' s, 23°30' E)
(locality code = Q3)

2 pipes are reported on the farm Maconieke Fontein!. From the No. 1
more northerly pipe garnets and ilmenites (scme cms. in size), phlogopite
and rare olivine and Cr~diopside are reported1

The southerly No. 2 pipe was located and is now marked by two pits
and a trench. Yellow ground with abundant mica plates is found on small
dumps. The only xenoliths noted were shale, dolerite and wvery abundant
fine grained, amygdaloidal basalt fragments. The basaltic fragments show
remarkable flow textures. :

2 eclogites from Sweetput were found in the U.C.T. rock collectlon.
Both have been severely phlogopitised. -

Diamonds were reputedly recovered from the No. 1 pipe.

14) Uitkyk group ~ Barendsfontein (30°14" S, 23037' E)

3 pipes are reported in this areal. The Uitkyk pipe is north of the
homestead Uitkyk and on the western side of the Britstown-Strydenburg
road. This pipe was not sampled and no information exists in the records.

South of the homestead Barendsfontein on the east side of the Stryden-
burg road 2 pipes are reported. This site was visited and signs of very
old pitting can be seen in 3 places. The presence of 2 pipes is difficult
to ascertain. The strong vegetation anomaly characteristically growing on
kimberlites in the Karroo is present. A bush lineation (probably a fissure)
trends NE and where an enlargement occurs at its northern end a pit shows
the presence of micaceous yellow ground inferred to be kimberlite. The
weathered kimberlite carries in situ altered olivine and ilmenite.



15) Vioolkraal group . (30°10' s, 23°35' E)
(locality code = east = 18, west = 22)

2 pipes are reportedl. At the eastern pipe an old pit (6 m. deep)
and a dump of yellow ground can be seen., Xenoliths include 1 garnet gran-
ulite, a variety of gneisses, pink granite and quartzitic rocks. At the
~western pipe a small pit remains. Fragments of relatively fresh, micacecus
kimberlite with ilmenite and highly kelyphitized garnet were sampled. The
kimberlite is a carbonated micaceous hypabyssal kimberlite.

16) 'Vogelstruisch Poort (30021' s, 23035')

2 fissures are reportedl.- The NE trending fissure of the homestead
Volstruispoort and on the west side of the Britstown-Strydenburg road was
not found. A vague NE trending bush lineation 1 km. east of the Volstruis-
poort homestead crosses the road to Brinkspan and presumably marks the
location of thec second fissure.

Carnarvon District

17) Beyersberg (30°57' s, 22°30' E)

A small blow on a 30 cm. wide fissure occurs on the NW slopes of the
Beyersberg mountain on the eastern side of. the Victoria West-Carnarvon road
and just SE of the Beyersburg rail siding. Weathered kimberlite is seen
in one small pit-and is rich in phlogopite. Rare garnets, ilmenites and
"altered olivine can be seen. Xenoliths include shale, dolerite, a few
highly decomposed, small (<5 cm.) garnet-free ultrabasics. and a garnet
granulite. -

18) Bottelsput group (30°31' s, 22°10' E)

A fissure with a possible sill is reported 1 km. NW of the homestead
Dalkeith!. The kimberlite contains abundant mica, orange garnet and ilmenite
while eclogitic and granulitic rubble is found in the surface floatl.

This area was visited but the kimberlite could not be located.
19) Louwsplaas " Kaffir's Kraal3s6 (30°59" s, 2221 E)
(locality code = 05)

2 pipes apparently connected by a N-S- fissure are found on the farm
Swavelfontein, a few hundred meters south of the Louwsplaas rail siding next
. to the Carnarvon-Victoria West road, some 15 kms. E of Carnarvon.

The northern pipe is about 100 m. in diameter while a strong vegetat-
ion anomaly suggests the southern pipe to be 150 x 120 m. in size with the
long axis NE! :

Slight upturning of near contact shales and 3 old pits mark the north-
ern pipe. Yellow—dreen altered kimberlite, garnets (peridotitic mainly),
Cr-~diopside, ilmenite and phlogopite can be bound. Garnet granulite and
gabbroic/amphibolitic xenoliths are reportedzrs. Fragments of eclogites
‘ and garnet granulites were sampled as well as a spinel+cpx+opx+gt (occurring -
as reaction rims or as exsolved products) rock that appears similar to the
~garnet pyroxenites described by Reid and Eggleton (1977). In the latter

pyroxenites, garnet has formed during the'cooling_of an assemblage of alu-
minous clinopyroxenes and spinel. '



20) HMarkt group (30°15' s, 22°21' E) |
(locality code = 10.for No. 1 pipe, 12 for No. 2 pipe)

2 pipes (No's 1,2 are located 3 km. north of the homestead Beespan on
the farm Markt!. A third kimberlite (No. 3), a small enlargement at the
intersection of two kimberlite dykes was pointed out by the farm owner.

The No. 2 pipe is elongate (230 x 90 m.)! and 2 pits and a shallow
trench mark its position. The kimberlite is decomposed. to yellow ground,
not too micaceous with the concentrate being very rich in garnet. Crustal
xenoliths of amphibolite, biotite schist('gneiss, granite and amygdaloidal
basalt are abundant. Fragments cf badly decomposed garnet lherzolites are
common. In these samples only the garnets and clinopyroxenes (Cr-diopside)
remain relatively unaltered. Olivine is totally serxpentinized while ortho-
pyroxene has been converted to bastite with calcite stringers. One ultra-
mafic lacks garnet but is richer in Cr-~diopside. These coarse grained
(1-5 mm.) peridotites fall into the coarse peridotite variety of Harte's
(1977) classification scheme. Pyroxenite, eclogite and garnet granulite
specimens were also found. The following assemblages are recorded.

Eclogite, pyroxenite’

coarse grained (>5 mm.), similar in texture and

gt+cpxtrut -
grain size to the Rovic type 1 eclogites
(Hatton, 1978)
cpx+gt+amph - medium grained (1-2 mm.) granuloblastic clino-
pyroxenite. Garnet is clearly derived from
subsolidus exsolution.
cpxtspt (gt) - layered spinel pyroxenite. ‘Garnet is a reaction
‘ product at clinopyroxene-spinel grain contacts.
Similar to the spinel pyroxenite from the Louws-
" plaas kimberlite. : '
éranulites . . .
gt+cpx+plag - 2 samples one of which shows plagioclase breaking
down to the eclogite assenblage of ky+qgtz+cpx
(<Al ; >Na).

The more northerly No. 1 pipe is the largest in the study area meas-
uring some 300x75 m!. Numerous old pits can be seen and the farm owner
had opened a new pit to a depth of 10 m. Two types of kimberlite occur.
Both are grey-black hypabyssal kimberlites of the phlogopite-calcite
"variety. One type is relatively fine-grained while the other is coarser-
~grained and contains more foreign inclusions (ultramafics, shale). The
kimberlite resembles the hypabyssal kimberlite at Uintjiesberg. The con-
centrate like that of the No. 2 pipe is dominated by garnet with lesser
amounts of Cr-diopside and ilmenite. Similarly the crustal xenoliths
are gneisses and schists rich in biotite, amphibolite and basalt. Large
cobble-sized high decomposed garnet lherzolites are common while eclogitic
fragments are rarer. No garnet. granulltcs were found though a scapolite-
bearing garnet granullte is repoLted

The Markt Wo. 3 kimherlite is found approximately 2 km. SW (241O MN)
of the No. 1 pipe. Here a fissure strikes 46°vN and is cut and off-set
(8 m.) by a more ESE  trending (llSOMN) large kimberlite dyke. An enlarge-
ment (blow) 20 m., at its widést and about 100 m. in length occurs on the



"ESE fissure. Dyke and blow cutlines are marked by strong vegetation growth
and upturned host sediments at the contacts. ' :

Diamonds are reported to have been recovered from the No. 1 pipel.

21) ‘Request (30°32' s, 22°30' E)
' A kimberlite is reported in the NW sector of the farm Kareebosch

Fontynl. The farmer has nc knowledge of any old pits but did point out
~a marked bush lineation (presumably a kimberlite dyke) that strikes 580MN.

22) ' ‘Uintjiesberg (30°50' s, 22°32" E)
'~ (locality code = 09) ,

A kimberlite pipe and N trending dyke system occurs at the foot of the
SW end of the prominent mountain Uintjiesberg and due E of the homestead
Eureka. A clear NW trending bush lineation marks the kimberlite dyke
associated with the pipe while further west two parallel shorter dykes are
: reportedl. The pipe is 180x120 m. (elongate NS)! and has been pitted and
trenched in numerous places. A caved inclined shaft can be seen towards
the southern perimeter. '

3 kimberlite types can readily be distinguished in the field. The first
is a greenish black rock, fresh in appearance with visible olivine, phlogo-
‘pite and ilmenite. Handspecimens that show distinct olivine flow layering
textures are common. This kimberlite is classified as a hypabyssal phlogo-
pite-serpentine-calcite variety. The second variety from a pit towards the
north central part of the pipe is black in colour and studded with crustal
fragments of basement and bleached shale as well as fragments of a garnet-
free, coarse grained lherzolite. Recently on a return visit a garnet-
lherzolite was found by M. Skinner at this site. This second kimberlite
is classified as a hypabyssal kimberlite breccia. Petrographically it is
similar to the hypabyssal variety but is distinguished by being more apa-
tite-rich. The third kimberlite type is a tuffisitic variety, seen as
thin veins and stringers cutting.a large floating reef of sediments in the
north central part cof the pipe.

The concentrate is overwhelmingly rich in ilmenite with lesser amounts
. of clinopyroxene and garnet. The megacryst assemblage is represented by
black-green, sub-calcic clinopyroxenes, lamellar clinopyroxene-ilmenite
~intergrowths (first reported by Boyd and Dawson, 1972) and rare brown-
orange garnets., ' :

Nodules recovered from the dumps are of the following type:

1) Marid suite

Fragments with the mineral assemblage ilmenite + diopside + phlogo-~
pite +.rutile are assigned to the Marid suite (Dawson and Smith, 1977) and
are possibly cognate with respect to the kimberlite.

:2)  Ultramafics
a) Garnet lherzolites (gt+cpx+opx+ol) are totally decomposed but
can still be recognised.

b) Lherzolites rich in orthcopyroxene and olivine in which clots of
a phlogopite-chromite intergrowth are associated with and
appear to replace clinopyroxene.
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3) Eclogite
 One sample with the assemblage gt+cpx+apatite. Texturally this xeno-

lith appears related to the garnet granulites.

"4) Garnet granulltes with the assemblage gt+cpx+plag+apat1te+amph+b1+scap
are relatlvely common and have been. reported before

Prieska District

23) Elandsbeen group (30°26' s, 22°32' E)

2 dykes trending NE are reported just to the NW of the homestead
Elandsbeen. Further NW, at the homestead Witwater a small pipe and allied
dyke is also shown!.

The Elandsbeen dykes are mentioned by du Toit! but could not be located
in the field. At Witwater a dyke exposed in the side of an old pit could
be that shown and identified as kimberlite by du Toit (Fig. 33).

24) Klein Doornpan (30214"3, 22229' E)
Groot Doornpan (30 13' s, 22 g4' E) - ° :
Grenaat Kop - Kafferskolk (30 06'S, 22 24' E).

These 4 localities are discussed by du Toit (Fig. 13). N to NW trend-
ing fissures (Kafferskolk, Klein and Groot Doorn Pan, Grenaatkop) marked by
yellow decomposed ground and sometimes containing garnetiferous granulites
are thought to be kimberlitic or lamprophyric3, Breccia pipes (Lcskopje
on the farm Grenaatkop) occuxr on the general trend of the dykes. The Los-
kopje breccia plug was visited and sampled. The breccia is extremely hard,
studded with angular quartz-rich rock fragments and cemented by a yellowish
matrix in which calcite and relict olivine can be identified.

25) Kalkput (20°28' S, 22°46' E)

(locality code = 11) ’

The Kalkput kimberlite occurs about 1 km. NW of the abandoned home-
stead Kalkput (farmer now lives at the Vleiplaas homestead) and some 18 km.
due NW of Vosburg. .

The kimberlite is extremely poorly. exposed. Weathered, brownish, highly
- micaceous ground and a.tremendous amount of calcrete marks the sites of two
shallow pits.

The concentrate dump yielded abundant black-green clinopyroxene (sub-
calcic megacryst variety), garnet (orange, red and mauve hues) with
lesser amounts of phlogopite, Cr-diopside and ilmenite.

Fragments of an altered garnet peridotite as well as a single garnet
~granulite were found while du Toit3 notes that the elongate pipe when pitted
yields boulders of gneiss, pegmatite and amphibolite.

26) Klein Modderfontein (30002' s, 22039' E)

A NE trending fissure is reported E of the homestead Vrede on the

Carnarvon-Prieska road1r3. This site was not v151ted.

27) * Middelwater (22°43' s, 30°10' E)

The small pipe and NE trénding dyke on the farm Middelwater is
described by du Toit3 but could not be located in the field.
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28) Omdraaisviei . (30°09' s, 23°%05' E)

The NW striking fissure. repor ted as situated on or near the Doorn-
“berg fault is probably a lamplophyre 3._ It could not.be found in the field.

29)"-platsgambok (30°00" s, 22°21" ®)

A new fissure is reportedls3 but was not visited.

30) * ‘Rhoode Draai (30°21' s, 22°32' E)

A pipe 40 m. -in diameter is reported south of the homestead Rooidraails3.

31) ‘Roodevlicer (30°15' s, 22°%44' E)

2 fissures occur W of the homestead Poortjie on the Vosburg-Prieska
raodl. oOne fissure (strike NS) has not been pitted but is marked by a bush
lineation. The second fissure striking NNW and 300 m. west of the first
has been pitted over some length. The dyke rock is highly micaceous and is
probably lamprophyric. No kimberlite concentrate minerals or any inclusions
~ were found. '

32) Slypsteen (30°04' s, 23°05' E)

This fissure trends ENE and is clearly marked by a strong bush lineat-
ion and disturbed outward dipping country rock. It appears to have a max-
imum thickness of 4 m.

33) Soetviei (30°05" s, 22758' E)

A fissure striking NW is reportedl. This site was visited but apart
from what appears to be an old asbestos prospect trench, nothing else was
seen. ‘

Victoria West District

34) Brandewynskuil-Humansdam group (30037‘ S, 22041' E)
(locality code = 13)

2 pipes (180x120, 90x130 m.) and a dyke are reported NW of the home-
stead Brandewynskuil on the Vosburg-Carnarvon road.

The larger pipe to the SE has been pitted (one pit is down to 12 m.).,
The kimberlite is weathered, highly micaceous and contains a tremendous
variety of inclusions that are mainly crustal - varieties of gneisses (most
commonly a bictite gneiss), mica schists, granite, pegmatite, dolerite and
shale. The kimberlite is classified as a hypabyssal kimberlite breccia.
Fragments of garnet granulite and altered garnet peridotite were seen. Du
Toit3 describes a kyanite garnet_granulite‘(gt+plag+ky+cpx ?) from this
locality.

The concentrate is rich in orange to mauve garnets with some ortho-
pyroxene, clinopyroxene but very little ilmenite.

The NW pipe ig poorly exposed in one small caved pit. The kimber-
lite dyke trends 320 MN.

35) - ‘Cordaatskuil (30°45' 5, 22°50' E)
(locality code = 06) . .
A kimberlite pipe (27Ox90'm.1r3)'occurs_ NE of the homestead
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Cordaatskuil near the boundary fence. Thé site is marked by a windmill and
3 pits, the largest of which is.]10 m. wide and 2 m. deep.

Du Toit3 reports that pale blue kimberlite was proved in a number of
pits though today no fresh kimberlite can be seen. The kimberlite is a
highly weathered brown rock rich in phlogopite, altered olivine and in-
clusions. ‘

The concentrate yielded rare ilmenite and very scarce garnet and clino-
pyroxene, ' '

Crustal inclusions are common and include dolerite, shale, amphibole~
bearing metamorphics, gneisses and pink syenite. : :

.Garnet granulites are common while eclogites and ultrabasics are rare.
The following assemblages have been reported or sampled.

1) " Ultramafics

Ol+cpx+topx. Rare highly altered yellowish lherzolites can be seen in
situ. One specimen is 40 cm. in length with 1 cm. size orthopyroxene and
smaller green diopside clearly visible. Alteration has formed the second-
ary minerals serpentine, bastite, calcite and guartz.

2) Eclogite
One fresh equigranular (1-2 mm.) gt+cpx+rut eclogite was found in the
U.C.T. rock ¢ollection. A similar assemblage is reported by du Toit3 and
Rickwood®.

- 3) Garnet granulites

The assemblage gt+cpx+plag+amph+rutiapiséap is the most common3:6,8,

1 kyanitetbearing granulite was also sampled. In these samples the plagio-~
-.clase is typically altered to a fibrous zeolite (natrolite) while the mafics
minerals have remained remarkably fresh. ' '

136) Kromaar (30°35' S5, 22°54' E)

Renswoude (30 31' s, 22752' E)

The NW trending Kromaar fissure is reported1 2 km. due E of Vosburg
~and is probably related to the Renswoude kimberlite further to the NW.

The 2 small Renswoude blows (6,30 m. in diameter) are reported as
developed at the intersection of a WNW and NE trending dyke set about
6 km. N of Vosburg on the Prieska road and along the southern edges of
Otterpan. . '

. A small pit within a circular area rimmed by breccia outcrop and
float today marks the Renswoude site, though mud and silt in-wash to the
pan makes positive identification difficult.

Coe o
37) ‘Lushof . (30°48' s, 23%1' E)

(locality code = 14)

2 pipes and a fissure are reported north of the homestead Lushof !
east of the Vosburg-Victoria West road.

5 pits mark the site of the main pipe (150x90 m.). A smaller
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sedimentary inclusicon-rich pipe with only mineral interstitial leberllte
occurs east of the main pipe. A .thin fissure (<l m., strike 54 MN) is
associated with this smaller vent!.

The kimberlite is a brown, weathered rock in which abundant altered
olivine (<4 mm.), rarer large phlogopite (3 mm.) and abundant shale in-
clusions are set in a micaceous matrix. The rock is an altered hypabyssal

" - kimberlite breccia.

Concentrate from the main pipe is dominated by green orthopyroxene,
subordinate ilmenite and rare clinopyroxene and garnet. Numerous zircons
are reported1 but only 1 small fragment was: recovered durlng sdmpllng

Highly altered ultrabasic nodules are common. Patchy clinopyroxene
and phlogopite occurs with relict olivine and orthopyroxene. Only 1 garnet
peridotite was seen. An eclogite nodule with the assemblage gt+cpx+scap
is reportedsrs. ' '

The Lushof pipe is one of the few kimberlites in the ctudy area tbaL
appears to be dlamondlfelous to some extentl.

-

TOPO CADASTRAL SHEET : 3122 VICTORIA WEST (1:250°'000).

Beaufort West District

1) Gansfontein (31°46' s, 22°34' E)

Rickwood’ quoting Rogers notes the presence of ultramafics (ol+opx,
ol+cpxtgt) at this site. This locality was not visited.

Carnarvon District

2) Alarmkraal South No. 1 (31 08' S, 22076' E)
Alarmkraal North No. 2 (31 0O5' 8, 22°20' B)

There is no information about these 2 localities,

3) Rietfontein & Aarfontein (31°22' s, 22°26' E)
(locality code_= 16) -

3 small pipes are reported1 NW of the homestead Rietfontein along the
Loxton-Pampoenpoort road.

A few small trenches mark the site of the southerly kimberlite. Il-
‘menite and rare garnet can be sampled from the dumps.

The more northerly kimberlite is marked by a larger old pit now col-
lapsed. The excavated yellowvground is very rich in ilmenite (up to 1 cm.
in size) with subordinate amounts of mauve garnet and Cr-diopside. Tiny
fragments of garnet granulite and possibly eclogite are common.

" 'Fraserburg District

4) Silvery Home = (31°31°' s, 22°%16' E)
(locality code = 21) . .
~ The main NS fissure occurs just to the SW of the Silvery Home home-
stead on the Loxton-Fraserburg road. Blows are developed at the north and
south ends of this fissure. -
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Fresh kimberlite was sampled from the south blow. Two different
kimberlite types were found on petrographic examination. PRoth are a tough,
black hypabyssal kimberlite. Petrographically, one is a phlogopite-~diop-
side variety. The other contains no diopside and is a serpéntinefphlogbpite
kimberlite. No heavy mineral concentrations or inclusions were recovered
from this kimberlite. - ' '

" Victoria West District

5) Beyersfontein (31°02''s, 22°32' E)

The Beyersfontein kimberlite was first described by Rogers? and later
visited by Rickwood®. Note that the co-ordinates given by Rickwood® are
incorrect.

The kimberlite is a small elongate NW blow associated with a NW
trending fissure marked by a bush lineation. A pit exposes weathered
kimberlite rich in altered olivine and phlogopite. '

A concentrate sample yielded relatively abundant ilmenite with rarer
~garnet (orange and reds), clinopyroxene and very rare orthopyroxene.

Xenoliths include biotite gneiss, granite and rare garnet granuliteszls,

rutile eclogiteszl6 and highly aitered peridotites.

6) Hebron group, west portion of Hartebeestefontein (31°17" s, 22°34" E)
(locality code = No. 1 pipe = 07, No. 5 pipe = H5).

Recent prospecting1 has investigated the numerous kimberlites found on
the farms Hartebeestefontein (portions Hebron and Leyfontein), Klipgats-
fontein, Hugo's Dam and Witwater situated along the eastern side of the
Loxton-Pampoenpoort road. Fissures in this area are predominantly NS
and stand out clearly as bush lineations. In most cases the pipes and
fissures can easily be picked out on aerial photos.

On the farm Hebron 2 old kimberlites (No. 1,5), a recently discovered
pipe (No. 2) and 2 areas with strong surface anomalies are reportedl.

The No. 1 pipe (150x75 m.) appears in part intrusive through a deler-
ite and has in one place been pitted to a depth of 20 m. (now caved to
12 m.)l. The hard, relatively fresh kimberlite seen dumped adjacent the
pit was encountered at 20 m. depth. 7Two kimberlite types are seen in the
pit. The soft, friable yellow ground is a tuffisitic breccia. The tough
black kimberlite is-a. hypabyssal kimberlite of the serpentine-calcite
variety. Megacryst size inclusions of ilmenite and olivine are common
while glassy orthopyroxene and sub-calcic clinopyroxene and phlogopite
is rarer. No megacryst garnet was found. Orange to mauve garnets and
Cr~diopsides of peridotitic origin are however relatively common.

Ultramafic inclusions are abundant and fall into 2 groups. Lherzolites
in which minor Cr-~diopside is often associated with fine grained phlogopite
predominate over garnet lherzolites with minor amphibole and Cr-spinel.
Textures are coarse (see Harte, 1977). Only one nodule is of the porphyro-
clastic textural type. A third rare association is olivine (polygonal, ’
<1 mm.) + ilmenite. This olivine-ilmenite rock is believed to be from a
fragmented mosaic—porphyroclastic,xenolith.A

2 garnet granulites with the following assemblages were sampled at
this site: gt+cpx+plag+rut, gt+cpxt+plag+K-spar+scap+ap+amphtopad.
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The No. 2 site is marked by a strong vegetation anomaly. From dumped
material adjacent small pits abundant ilmenite and some garnet and ortho-
pyroxene can be found. Very small fragments of garnet'granulite and rarer
ultrabasics were sampled. ' '

The No. 5 kimberlite is an old prospect, measures 60x30 m. and the
yellow ground is rich in ilmenite, Cr-diopside and garnetl. Garnet .granul-
ites (gt+cpxtplag, gt+cpxt+plag+rut) were sampled. As at Cordaatskuil the
plagloclase in these rocks is totally altered to felty natrolite.

In the western sector of the farm 2 surface anomalies (sites 3,4) sug-
~gest the presence of kimberlitel. .

7) Hugo's pam (31°16' s, 22°39' E)

A pipe on a NS fissure is reported on this farm and forms part of the
Leyfontein clusterl. :

8) Rietgat in Jacomyn's Aar (31°22' s, 22°47' E)

A small pipe (135x60 m.) is reported2 to show yellow ground in pits and
to contain small fragments of shale and dolerite as well as larger xeno-
liths of amygdaloidal basalt.

9) Klipgatsfontein North group (31°19' s, 22°37' E)
(locality code = 37)

) Two small pipes situated on a NS fissure are repbrtedl. A nearby
‘surface anomaly indicates a possible third pipe. The contacts of both
pipes are marked by strong upturning of shale and prominent vegetation
growth.

The more northerly pipe (70-80 m. in diameter) has been pitted. Ilmenite
and garnet are abundant with lesser amounts of orthopyroxene and Cr-diopside.
Numercus 1 cm. size fragments of garnet lherzolite (rich in Cr-~diopside},
fine-grained eclogite and garnet granulilte were found.

The southern pipe {65 m. in diameter) has similar characteristics.

10) Klipgatsfortein South group (31°23' s, 22°36' E)
(locality code = south = 31, north = 32)

Two pipes and an associated NNE fissure (4 m. wide) cccur in the
SW sector of the farm.

The outline of the southern pipe (28x40 m.) ! is beautifully shown by
upturned sandstones and shales. Very tough, serpentine-calcite rich
kimberlite with large inset olivine (<5 mm.), ilmenite (<10 mm.) and
phlogopite was sampled from a small dump. Garnet peridotite and garnet
~granulite fragments are rare. The kimberlite is a hypabyssal kimberlite.

The northern pipe (75 m, diameter) has similar tough kimberlite out-
cropping. In thin section however the matrix kimberlite is totally alter-
ed to'fine—grained calcite ard clay minerals. Olivine and phlogopite pheno-
crysts have been severely serpentinized and calcified. The kimberlite is a
hypabyssal kimberlite breccia. -

Along the western side of the access road (this road takes off north
from the Victoria West-Loxton main road passing east of the hill marked
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Blaauspitskop) to the farm Klipgatsfontein, a NS fissure at least 2 m. wide
and marked by upturned contact.sediments can be traced for about 2 kms. This
fissure has been pitted in 2 piaces and yellowish, micaceous. ground indicates
the probable presence of kimberlite. . ' :

11)  Leyfontein groupg, east porflon of Haartebeestfontein : (31017' S, 22037' E)
(locality code = 0Ol) '

5 pipes (2 on NS fissures) are reported in the SE sector of the
farm Leyfonteinl.

The No. 1 pipe (300x100m.) is elongate NNW and was first prospected
in 18912, The kimberlite is tuffaceous and contains abundant ilmenite, gar-
net and mlca1 2, '

Pipe No. 2 (200x120 m.} has similar kimberlite and contains garnet
granulite and pyroxenite xenoliths. Pipe No. 3 (100 m.) is similar to No.
2. '

The kimberlite of pipe No. 4 (80 m.) is of the "hardebank" variety1
and contains large ilmenites, garnets and fresh olivine.

Further to the N 2 blows (No's. 5a, 5b) are developed on a NS
fissure (3 m. wide)1 :

12) Melton Wold & Springbokkop (31°30' s, 22°44' E)
(locality code = 08)

- A kidney-shaped pipe (elongate NS, 120 m. in length) is developed
towards the northern end of a well defined NS fissure marked by a strong
vegetation growth. A few hundred feet east of the pipe at least 2 narrower
fissures parallel the main fissure. The pipe has been excavated in a
large trench.

Three types of kimberlite occur at Melton Wold.

The NW wall of the trench exposes soft, friable yellowish tuffisitic
kimberlite breccia, xich in dolerite and shale fragments with rarer ultra-
basics. Tuffisitic kimberlite is also seen at the southern end of the
‘trench where it is found as veinlets and stringers cementing what appears
to be a large brecciated sedimentary block. ' '

The SW and NE walls are essentially a hypabyssal kimberlite brec—
cia. which contains abundant fragments of dolerite, -amygdaloidal basalt and
shale. This kimberlite is also autolithic but is highly weathered.

Fresh, tough black hypabyssal kimberlite is seen in-a ,5 m. thick dyke
cutting the tuffisitic kimberlite breccia near the northern end of the
trench. Petrographically this kimberlite is of the calcite-phlogopite
_ variety. .Similar kimberlite was recovered from a pit at the northern edge
of the pipe.

The concentrate dump yields abundant garnet (orange to deep mauve in
colours but with thick kelyphyte rims), common Cr-diopside hut very rare
ilmenite. Distinctive disc-shaped ultramafics can be sampled both in situ
or in the dumps. The following peridotite assemblages have been previously
recorded’ .’ The garnet harzburgite assemblage was not confirmed during the
present study. :
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~ gt lherzolite - . gt+cpxtopxtol

lherzolite - cpxtopx+ol -
. gt harzburgite - = .  gttopx+ol

In all specimens olivine has .been totally serpentinized. .Relict ortho-
pyroxene can be found while garnets and clinopyroxenes have remained relat-
ively unaltered.

Rare gabbroic xenoliths occur. No eclogite or garnet granulite has
" been found. The farm owner, Mr Brian Torr, has shown the author a small
diamond he recovered during prospecting this kimberlite.

At the NE end of the trench a tough kimberlite dyke (.5 m. wide)
cuts pipe kimberlite. Here also can be seen a fine example of country
rock - intrusive pipe relations. As the pipe contact is approached sedi-
ments are gently upturned. However, within the last 2 m. .to the contact
the sediment dips reverse and are downdragged adjacent. the kimberlite.

This slumping may be related to collapse immediately following the primary
explosive eruption. 3 thin kimberlite dykes, perfectly parallel to the
pipe edge,cut the sediment in the hinge area where dips reverse. BAn alter-
native explanation is that the country rock adjacent the contact have been
contorted by post-consolidation weatherlng and expanSIOn in volume of the
kimberlite (M. Skinner - pers. comm.) .

A large highly baked and brecciated sedimentary block appears to occupy
the west central portion of the pipe while sediments adjacent the western
contact are highly baked and have curious concentric, joint features. It
was initially thought that. the kimberlite was responsible for the: ;.
of the country rock but on a recent visit to Melton Wold, Mike Skinner
convincingly showed that these features were imposed by the thermal effects
of an earlier dolerite intrusion.

13) Mount Pierre (31007' s, 22032' E)

) A dyke of micaceous klmberllte with common garnet and Cr-diopside can
be traced NS for 2,5 km! This site was not visited.

14) Pampoenpoort (31007' S, 22%43" E)

2 pipes (30, 30x60 m.) are associated with a NW fissure system. The
kimberlite is reported to be "basaltic" with little mica and with rare il-
menite and Cr—diopsidel. Garnet-rich metamorphics are recorded. These
pipes could not be accurately located though ilmenite was found near what
‘looked like a filled—-in pit.

'15) Witkank North (31 20' s, 22° 34' E)
‘Witbank South (31 22' 8, 22 35' E)

The North pipe (30 m.) is situated on a NS fissure. The kimberlite
is "basaltic" with little mica and garnet metamorphic xenoliths are common! .

The South pipe is very poorly exposed. Reports.indiéate a tuffaceous
- kimberlite with inclusicns of dolerite, shale and. garnet metamorphics.

TOPO"CADASTRAL"SHEET‘{'3024"COLESBERG (l 250 OOO)

" De Aar Dlstrlct

1) 'Du Plessis Dam (30°37' s, 24°%04' E)

This small pipe NE of De Bar was first reported by du Toit3. It has
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not been pitted but fragments of “garnetiferous granulites ..... some vess
containing ..... cyanite" “3 can be.found on the ground surface. Rickwood®
studied 2 kyanite granulites described by du Toit and concluded that the
plagioclase.was secondary. - The assemblages .reported are:

"'Ecloglte

. gt+cpx+rut6 (+ ky3)
cpx+ky6
Granulite

plag+opx+biotite+rutile3

.2) Roodekraal-Bareridskuilen groug_ (30048' s, 24013"E)'
(locality code = 42) - '

The Roodekraal pipe (50 m. in diameter) occurs WNW of the Burgerville-
weg rail siding 24 kms. SE of De Aar. The pipe is situated at the NW
end of a fissure system that extends SE into the farms Barendskuilen
and de Bad in the Hanover district.

Yellow ground is found around the edge of an old excavation but no
fresh kimberlite was seen. '

A large collection of eclogite xenoliths was collected at this pipe.
Of the 88 eclogites collected,; 79 had the assemblage gt+cpxtrutiletapatite*
gtz - while 9 were kyanite eclogites with the assemblage gt+cpx+kytqgtz.
1 garnet granulite was found but there are no peridotite or pyroxenite
. xenoliths.

3) Vetlaagte ' (30°41' s, 24°06' E)
(locality code = 04)
The small Vetlaagte pipe ESE of De Aar is reported to be rich in

. ilmenite and contains some ultra-basic xenoliths.

One garnet kyanite granulite with garnet-rich and garnet-free bands
was found in the U.C.T. rock collection and was studied.

Hanover District

4) Andriesfontein group (30057' S, 24036‘ E)
(locality code = 27,28)

At least 4 pipes (93,72,40,23 m. in diameter), 3 blows (maximum 33 m.
in diameter) and 8 fissures (maximum length 1.5 km., NNW strike) have
been found on the farm Andriesfontein SE. of pe Aar and just north of the
railway between the rail sidings Hanover Road and Linde.

The 2 larger pipes were located but all prospecting pits and trenches,
as is common in this area, had been in-filled by the prospectors to avoid
danger to farm animals. Debris around. the pits included weathered yellow-
ish kimberlite rich in olivine and phlogopite and with ilmenite. 0ld con-
centrate dumps yielded abundant ilmenite but relatively rare peridotitic
and eclogitic garnets. Only one mantle xenolith, a fine-grained garnet
pyroxenite (cpxtopx+gt) was found.

- 1 diamond has been recovered from each of the 2 larger pipesl.
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5) Goede Hoop group (30°50' 5, 24°25' E)
(Llocality code = 29,30) .

NW- of the Andriesféntein'grOup of'kimberliteé, a similar seriés of 3
pipes and 2 blows are associated with NW trending dykes on the farm
Goede Hoop. The Goede Hoop dykes can be traced NNW to NW thlough the
farms Palmietfontein, Windhoek and Cypgushof1

From debris around the blow GH1 numerous fine- graiﬂed eclogiue
(often severely amphibolitized) fragments were sampled.

Fragments of relatively fresh hypabyssal kimberlite (a serpentine-
calcite variety relatively poor in phlogopite) were sampled from an old
excavation on . the GHI kimberlite pipe. This kimberlite contains olivine
megacrysts (<2 cm.), fragments of garnet lherzolite and minor ilmenite.

The concentrate sample yielded qarnet (relatively rich in the mauve colour
types), clinopyroxene, orthopyroxene and a zircon. 1 garnet granulite xeno-
lith‘(gt+cpx+plag) was found. ' :

6) Jachtfontein (30°59' s, 24°%16' E)
{locality code = 20)

The Jachtfontein pipe (43 m. in diameter) is situated WNW. of Hanover
and to the SW of the main road to De Aaxr. An old circular excavation
about 6 m. deep marks the site.

The excavation exposes yellow ground rich in.dolexite and shale inclus-
ions. Tougher, black hypabyssal kimberlite samples were found on the dunps
but is in thin section seen to be severely altered, consisting of serpentin-

"ized olivine, ilmenite and shale fragments set in a matrix of calcite and
clay minerals, -

The concentrate is virtually all ilmenite.
Apart from the numerous dolerite and shale xenoliths, inclusions of
eclogite (gt+cpx, gt+cpx+rut, gt+cpxtky) and pyroxenite (cpx-topx+gt) are

common. No olivinetbearing ultramafics were found.

7) Xoos-syn-kamp (30°54' S, 24°33' E)

2 pipes on a NW trending fissure are reportedl. These kimberlite
" appear to be on-the NW extension of the Pine Grove No. 1 fissure (farm
Boelhouders Draai).

The kimberlite is reported to be rich in phlogopite and with common
~garnet, ilmenite and Cr-diopside in the concentrate. ‘ '

This site was visited but the pipes could not be found. The fissure
is marked by a poor bush lineation associated with some upturning of
contact sediments.

8) TLeuwefontein (30°48' s, 24°22' E)

This pipe (45 m. in diameter) is situated NW of the Goedehoop kimber-
lites and is poorly exposed in 2 small pits.

The kimberlite is'highly weathered and contains abundant small shale
and sandstone inclusions. A concentrate sample yielded some ilmenite,
Cr-diopside and rare garnet. Fragments of fine grained eclogite, garnet
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pyroxenite, biotite and amphibcole schists and quartzite were sampled. A
single totally altered peridotite was found. The eclogites appear similar
to those at.the Roodekraal kimberlite .further to the west.
L o o
9) Plne-G;ove~Now~l. (30035' S, 24034' E)

" 'Pine Grove No. 2. (30 55! g, 24 36! E)

These 2 pipes and associated fissures are on the farm Boelhouders Draai,
north of Hanover and the Andriesfontein kimberlites.

The No. 1 pipe (130x60 m.) is on a NW dyke that probably extends to
the Koos-syn-kamp kimberlite., Little can today be seen at this site though
ilmenite and fragments of garnet granulite occur in the surface debris.
Rare ultrabasics are reportedl. A few small fragments of garnet bearing
ortho- and clinopyroxenites were found and examined. :

Very low yields of diamond are reported for both the Pinegrove pipes
and the Koos-syn-kamp kimberlite. : :

The Pinegrove No. 2 pipe'(22 m. in maximum diameter) is further E
and on.a NS fissure that could be related to the Andriesfontein kimber-
lites. ’ :

The weathered kimberlite contains abundant ilmenite, garnet and Cr-
diopsidel; ‘This No. 2 site was not visited.

Cyprushof group

10) Windhoek (30°46' s, 24%24' B)
{locality code = 24,25) ’

At the SE end of the farm Windhoek a blow (360x1l m., elongate NW =
the north blow) and a possible ring intrusion (the south blow) occur asso-
ciated with a dyke. This dyke can be traced NW into the farm Cyprushof.
The Windhoed-Cyprushof kimberlites form the NW extension of the Goede-
hoop kimberlite trend. "

Pits on the Windhoek north blow have been filled in and little can be
seen. Fragments of relatively massive, mica-rich hypabyssal kimberlite
were sampled and a concentrate of surface rubble yielded abundant ilmenite,
garnet and rarer clinopyroxene. No xenoliths were found.

The ring feature is seen as a semi-circular bush lineation extending
from the main dyke and cut into dolerite. A concentrate sample from ground
in a pit located at the southern end of the ring feature - main dyke inter=-
section yielded abundant ilmenite, garnet and common clinopyroxene. The
kimberlite rock is studded with small shale and dolerite inclusions. One
large, foliated garnet granulite (gt+cpx+plag) was found.

The Cyprushof dyke has been opened in a trench 2 m. wide. A concen-
trate sample yielded very abundant garnet (a high proportion are mauve in
colour), abundant ilmenite and lesser clinopyroxene. 2 small (<.5 mnm.)
zircons were found in the concentrate. :

© Phillipstown District
'11) ‘Lekkerfontein (30°20' s, 24°38' E)
(locality code = 33)

This kimberlite is situated on the farm Lekkerfontein (Hondeblaf) some
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20 km. NE of Phillipstown.

The site is marked by 2 large,'lo m. deep excavations.and scattered

dumps of mined material.

Two types of kimberlite are found on the dumps. The most common is
a compact, black hypabyssal kimberlite breccia of the phlogopite-serpentine-
calcite variety that contains abundant megacrysts of garnet, phlogopite,
sub-calcic clinopyroxene and rarer orthopyroxene. Doleritic, gabbroic
and sedimentary inclusions are common. More rare are calcitised eclogite
fragments. The megacryst suite is the finest found in the study area and
in many respects (see III) rivals that at Monastery. The second kimberlite
type is a greyish to dark, very fine grained tuffisitic-like kimberlite with
‘few inclusions. This variety is rare.

‘ : 4
This kimberlite is described in some detail by Keyser .



APPENDIX. 2: PETROGRAPHIC DESCRIPTION FOR ENOLlTHJ.

07023

07053

07073

EBRON. LHERZOLITE. CGliav.4mm, 1,5 to 8mm,irreqgular
shapes with smoothly curving grain boundaries,strong-
ly kink banded.Gpx:2-4mm,fine scale cpx szulutlan,
weak undulose extinction.Cpx:,5~1,5mm,highly altered,
now seen as eroded relicts set in a mass of calceciie
with dustings of red-brown opagues—-Cr spinel. Terur
coarse.

HEBRON. BARNET LHERZOLITE. Oli:mostly 3-Bmm,smaller
grains <Zmm are unstrained and more tabular than the
larger grains-may indicate a previous period of re-
crysLalllsaLLDw.Opw 1-3mm,slightly tabular shapes.
Cpx:2-3mm,irregudlar to Labular,green,gplnels have
a sbtrong spatial proximity to cpx.5pinel:Cr-rich,

up to 1,5mm.Gt:2-7mn, rounded outlines,reddish,
slight ly kelyphytised.Texture:icoarse., '

HERRON. LHERZOQLITE. Ol:av.5mm,up to i0mm,larger ol
are strongly. kink banded,swaller 1-Zmm are strain—-free.
Opx:1-~-3mm,narrow ,1mm turbid zones mantle opx,have
rod-like tiny brown spinel inciusions that are pro-
babiy exsnlution products.Spined:,imm,minute euhedra
that can occur as incliusions in ol,opx.amphibole:
sZ2mm inciusions in ol,opx,pale green to gregn-brown

'pLeocwroic,dlwdys has associated with it some brown

spinel.Cpx:inferred from the presence of “pools’™ of
sp+phl that are seen in 070483 to he repiacing primary
cpx.Texture-coarse. )

HEBRON. GARNET LHERZOLITE. QL:<7mim,mostly irreguiar
shaped grains thougtr—some have a tabular aspect.0px:
sgen only as «Zam rounded inclusions in ol.Opx:<Zmm
irregular grains,can be found inciuded in ol.bt: seen

"in hand specimen hut doss not occur in slide.Texture-

coarse.

HEBRON. LHERZOLITE. Ol:up to 9mm.0px:up to 4imm,can
contain oriented lamellae of cpx that have attendant
phlngopite.Cpx:one partly unaltered seen 1o be 2am,
core primary cpx seen to be being replaced at edges
and along cleavages by secondary spongy cpx+phl+sp,-
‘pools’ of spongy fine-grained cpx+phl+sprampibole
inferred to after primary cpx.Spinei:<,5mm,some 1ook
primary while most are associated with cpx alteration.
amohibole: ¢an occur in CpX aleraLlon poni:.Texturef

coarse.

HEBRON. GARNET LHERZOLITE. Gl:1-8mm,larger grains have
highly irregular shapes while smaller grains arg more



073483

n7nea

67103

G7123

07143
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gefinitely tabular,weak undulase extinction.Opx:2Z-4mm,
shapes more tabular than ol,minor cpx exsplution.Cpx:
<Zmm,green,clear and fresh.Gt:imm, always associated
with ,2mw red-brown spinels and very commgnhly assaciated
pale yellow-green amphibole,amph and sp appear to be
forming at the expense of gt.Spinel,amph:assaociated

with gt ,primary metasomatic.Texture:coarse.

HEBRON. BGARNET LHERZOLITE. Ol:up to 7mm,larger ol have
highly irregular shapes,ssaller <Zmnm 0l are more
tabular.Opx:up te Bmm.Gt:Zmm,rounded.S5pinel:Cr~- rich
discrete anhedra or as inclusions in ol,opx.Cpx: seen
only in hand specim2n.Secondary phl occurs in gt
Kelyphyte rims.Texture-coarse.

HEBRON. LHERZOLITE. Ol:up to 10mm,nighly irregular
grain shapes with curving to serrated grain boundary
configurations,smaller <2mm are more tabular and

Strain-free not showing the undulose extinction that

is commonly seen in the larger grains.Opx:replaced.
Cpx:replaced by phlogopite aggregates.Spineliminute
inclusions accur in ol.Texture-coarse. ’

REERON. LHERZOLITE. Texture-porphyroclastic. :
Porhyroclasts:ol~-2-5mm,strong undulose extinction
and the development of neoblastis around and within
grains along subgrain boundaries,opx-1-3mm,show

exsolution cpx lamellae and neoblast formation,

severe undulinse extinction,cpx—most cpx grains

are mantied by a rim of opx that is wider and

better developed the more irregular and smaller

the cpx core 1s suggesting that progressive stages

of replacement are being seen,this replacement opx

is markedly different from {he porphyroclastic opx

in that it appears dirty and can contain patches

of phl as well as Dpanu95wilmenite and Cr-spinel.
Neoblasts:nl,opx—-mostly <,2mm,highly polygonal grains
,6train rrEE,SLralgnL grain boundaries with numerous
triple point grain junctions,one replacement opx rinm
is itself seen to be recrystallised with the formation
of ﬂeahjasts.Phl:also seen as kKinked plates in the neob-
lastic matrix.Iimenite and Cr-spinel occur mainly in
the replacement opx rims but ilm can also be discrete
in the matrix. '

HEBRON. OLIVINE-ILMENITE fragment.This is most pro-
bably a fragment from a disaggregaled mgsaic-porp-
hyraoclastic peridotite xenclith.0l:<,4mm,highly

polvgonal to tabular.ilmspite:appears to cement the

01 mosaic.

HEBRON. GARNET LHERZOLITE,.OLl:2-7mm,Yarger ol Kinked.
Opx:3-4mm,minor c¢px exsolution.Gt:<3mm,rounded elongate
shapes,virtually always has a red chromite inclusion
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in 1t.Cpx:up TD Zmm,clear,green. Sp]ﬂEl‘FhrDmlte <, 3mm
Texturp coarse.

07163 ~ HEBRON. BGARNET LHERZOLITE.Cl:Z-émm,kinked.Opx:2~-4mm,
' Weak undulase extinction.Opx:l-4mm,fresh green,'the
largest cpx has fine scale exsolution lamellae. Gtrup
t0 4mim,rounded 1rrpgu1 . qhapes Texture-coarse.

07173 - HEBRRON. GARNET LHERZOLITE. Similar to other gt 1her~.f
zolites except that this specimen contains an
amphibole-chromite-gt symplectite surrounding the
ohly cpx seen in thin section.Amphibole poikiliticalliy
encloses highnly irregularly shaped gt and Cr-spinel ,
and as before in 87073 the amph is believed to be for--
ming at the expense mainly of gt.Texture-coarse.

067183 ~ HEBRON. GARNET LHERZOLITE.OL:2-émm,minor kinking.
Onx:Z2~-4mm,more tabular than -0l.Cpx: up to 4mm,green,
shows development of spongy outer rims.Gt:4—-10mm,
every gt has developed around it a shell of primary
metasomatic amphibole that can be up to Zmn wide,
this amphibole is not that normally seen in gt
kelyphyte rims because it has a primary textural

S grain boundary relationship with the other phases.
Texture-coarse. :

07303 - HEBRON.MARID-suite xenolith.Tabular Dpx(1mm)'énﬁ
red-hrown opague set in a - matrix of phlogopite.

08633 - MELTON WOLD. LHERZOLITE.Ol:2-4mm,relict cores set in -
' serpentine.Opx:2-4mm,more tabular than ol but also
serpentinised.Cpx:Zmnm,green,relatvely fresh.Gt:,5-
1,Smm,rounded.Texture~cmarse

08053 ~ MELTON WOLD. GARNET LHERZOLITE. Ol,totally serpentlnlsed.
Opx:ii~4mm,relatively unaltered.(Cpx:,5~-1,5mm ,green,
development of spergy ocuter rims similar to that
described by Carswell,1975.6t:2-5mm,mauve Lolnur
Texture-coarse.

68063 ~ HELTON WOLD. GARNET LHERZOLITE. Similar to 08053.

080673 —~ MELTON WOLD. GARNET LHERZGLITE.OLl: totally serpentinised
LOpxs1-3mm, partly altered to a brownish serpentine in
wiich the pyroxene cleavage is still evident.Cpx:ionly
one Zmm grain seen adjacent gt.Gt:i-4mm,mauve. Texcure—
coarse,

08083 ~ MELTON WOLD. GARNET LHERZOLITE.OLl:serpentinised.Opx:
1-3mm, tabular,partly altered,larger grains have un-
dulose extinction.Cpx:,5~2mm,green with spongy outer

Crims.GUiZ2-4mm, rounded near spherical- shapes,kelyphyte
rims ,2Z2mm wide.Texture-cparse. ‘

08113 -~ MELTON WOLD. GARNET LHERZOLITE. Similar to 08083.
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08123 - MELTON WOLD. GARNET LHERZOLITE; Similar to J3083.

In the following petrographic descriptions the textural
terminology is as outlined in Fig. V-1. The following
abbreviations are used: : ‘ :

Cg = ¢garse-grained granular.

Mg = medium- ! "

Cgb = coarse- " granuloblastic.

Mgz = medium—-. °© : "

Fgb = fipne - " " ‘
Cmgb = coarse- Y mosaic granhuloblastic.
Mmgh = medidm- " "

Fimgb = fine - o s

B. BYROXENITES.

05023 - LOUWSPLAAS.Gt pyroxenite.Gt-3 hahits:elungate to biebd
exsolution trains in cpx,anhedra in necklace texiure
along grain houndaries,reaction rims between Al-rich
spinel and pyroxenes.Cpx:av.i,5mm but up to 4mm,copius
exsolution of gt and brown spinel.Qpx:zav.1,5mm,copius
exsolution of gt and brown spinel.Megacrystic:larger
cpx and opx show incipient recrystallisation textures
as seen ih 12123.¢inor kelyphyte arcund gts.Texture-
Mab. . -

12123 ~ MARKT.GT pyroxenite.Gt:av.,Smm,strongly polvgonal to
: elangate,polygonal at grain boundary triple junctions
;Blongate when still occurring as exsolution lamellas
i in larger megacrystic cpx.Cpxrav.1,0mm,strongly poly-
gonal and recrystallised,larger 2Zmm sized grains are
megacrystic showing gt exsolution and incipient re-
crystallisation features such as the formation af in-
ternal subgrain boundaries.Rutile present.Minor kely-
phyte arcund gts.Texture-Fmgh.

12143 -~ MARKT.Spinel-gt pyroxenite.Gt:occurs only as alwost
continuous reaction bands separating spinel and py-
roxenes.Cpx,0px:t1~2mm, irregular to tabular shapes,op»
shows very weak cpx exsoliution and minar Kink banding,
the cpx exsolution being concentrated at the Kink -
houndaries.Spinel: the specimen is bhanded into sp-rich
and —-poor layers,sp 1s dark green colodr and is react-
ing to form gt at contacts with pyroxenes.Opagues occur
within the spinel as poikilitic inclusiohs mostliy <, 4mm.

Texture-Mgh. ' '

20043 ~ JACHTFONTEIN.GL pyroxenite.Gt: max.,5mo,mostly tabu-
lar anhedra at grain boundary triple junctions,sirong
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pink-red colour.Cpx,0px:av.1,5mm with larger grains
being tabular and the smaller grains being palygonal,
Opx’s show minor kinking.Rutile: relatively abundant,
intergranular,up to ,7mm,show exsoiution of a black
Opague.llimenite occurs as inclusions in pyroxenes or

ls discrete,small <,1mm.Gts are kelyphytised.Texture—-
Magh. : : _ : -

20063 - JACHTFONTEIN.GL pyroxenite.Bt:<,4mm,anhedra at gra1n
Dounﬁarleg.(px Opxiav.t, ﬂmm,qtrongLy polygonal grains,
Opx 15 exsolving brown spinel,most exsolved spinel
occurs at opx grain centers.Ilmenite:minor,as in 20043.
Texture-Mmgh. ' '

26063 ~ LEUWEFONTEIN.Gt pyroxenite.Gt:highly irregular shapes
' but with straight edged grain boundaries,humerous in-
S clusions,resembles the gt in 33023.Cpx:tmm,intergran—
ular.Opx:up to 3mm,some are strongly kinked.Secondary:
rock is veined wlth fibrous flnp -grained amphlnole,
‘Texture-Mgh.

LF-1 - LEUWEFONTEIN.GL pyroxenite.Similar to 20063.Texture-

' Fmgb. : ' '

LF—2 - LEUWEFONTEIN.Spinel pyroxenite.Cpx,0px:<imm,strongly
polygonal,larger opx and cpx show spinel exsoluion.
Spinel:abundant intergranular grains <,3mm or as ex-

solution products.Texture-Fgb..

P5-1 - PINE GROVE.Gt orthopyroxenite.Opx: ma‘“ grains are
v small(<1mm) and strangly polygonal,larger (4mm) grains are
megacrystic relicts and contain elongate gt exsnlu ion
trains as well as heing severaly kKink banded,opx s have:
a distinct tabular fabric.Gt:as exsolution: Lamellae in
larger opxs and as small annedra (<,2mm) at grain boun-
dary triple junctions.Texture-Fmgh. ' :

C. ECLOGITES.

0z~1 - LOVEDALE.Gt: 2~3mm, rounded.Cpx:<2mm, colourless,about
10%Z 0of ¢px is altered to symplectite.Coarse banding.
Texture-Cyb. ' ' : :

02-2 = LOVEDALE.Gt:2mm, rounded,pale pink.Cpx:1-Sum,more
irregular and intergranular in. shape. and habit than,
Z2-1.Coarse banding weak.Texture-Cgb.

02023 - LOVEDALE.Gt:1-2mm,straight edged to tabular,some
partially melted.Cpx:2-5mm,green,grain boundaries
~generally totally altered. Flne handing weak.5ec-
ondary: severe symplectisation of cpx,partial
melt patches in which the following minerals nave cry-
stallised:cpx,amph,sp,zenglites,olivine?-now as chlarite
-serpentine psuedomorphs,alsg glass.Texture-Cgh.



02043 - LOVEDALE.Gt:1-2mm,rounded and irregular,partially
melted.Cpx:i-4mm, irregular intergranular,rock is cpx-—
poor.Rutile:minor,some look partially melted.Coarse
banded.Secondary:Excellent example of eclogite partial
melting textures and secondary mineral crystallisation,
secondary mineral assemblages as in 02023,as well as
abundant phlogopite some of which is be lleved to be
of a primary metasomatlc Drxgln.Coarse handed.Texture

~-Mghb.
32043 ~ lOVFDQLE,ut:me,rounded anhedral.Cpx:2-3mm,bright green =
: pol/gqndl to irregular.Coarse banding weak.Texture—.
\.,jb : »
02073 - LOVEDALE.Identical ﬁo 02063.
02083 - LOVEDALE.Gt:Zmm,polygonal.Cpx:3mm,cpx-rich.Rutile.

Coarse banded.Secondary:cpx is severely symplectised,
altered cpx now has areas of mutual optical extinction
that have amoenoid snappa,pn1oq0p1tt calcite. Texture"
Cgb. '

02903 - LOVEDALE.Gt:1-Zmm,polygonal, pale orange.Cpx:me,pDIy~
gonal,green with black symplectite along cracks and
cleavages.Rutile.Massive.Texture-Cmgh.

02103 - LOVEDALE.Bt:1-2mm,rounded to sguarish,orange. Cpx:Z-
dmm,bright green,pnlygonal to 1rregular Rutile.
Massive.Secandary.phlmqonitp.:exture Cgh

02123 = LOVEDGLE.Gt: 1 4mm,highly irregular shapes with curving
: grain boundaries colourle;s Cpx:<1-3mm,dusty pale qreen
little symplectite highy irregular grain shapes with
curving boundaries.Amph:primary,brown,intergranular,<Zmm
-Relict opx,nhow totally altnred to ChLorltic material.
Texture~Cg. :

077203 - LOVEDALE.Gt:<2mm,rare,polygonal with gently curving grain
: boundaries.Cpx:1-7mm,coarse, pale grepn,polygonai Rutile.
Cpx=rich band.Texture-Cgbh.

32233 -~ LOVEDALE ”t:<1mm ;POlygonal. Cpx:1~Zmm,polygonal and
slightly tabular.Fine banding weak. uexcure Mmghb.

02313 - LOVEDALE.Gt:,5-1mm,colourless,rounded to squarish
grains,some up to me CpX'1—2mm CDlDurless,leyQDnal
to irregular intergranular.Massive.Texture-Mgh.

02353 ~ LOVEDALE.Gt:2-3mm, ,polygonal.Cpx: «~3mm,;rey,badlv alt-
_pred,palyganaL Cnarse banded.Texture-Cgb. :

02413 - LOVEDALE.GSt:,5-2mm,0range, rounded tn po)ygonal some
rabular.CDx 2 Smm strongly polygonal,green.Rutile
up tao ,8mm. Apatlfp trace.Massive.Texture-Hmngb.
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02523 .

03-1

09123

12093

20093

LOVEDALE.GL.1~2mm, rounded irreqular but some tabular,
colourlass. pr*av ?mm,pu]yqonal Massive.Secondary:
severe c¢cpx simplectisat Dn,amph,sp,carboane Texture-
Cab. : : A

LOVEDALE.Gt:2~4mm, pink. Cpx: 1~4mm,xuundpd and highly
irregular grains. Rutllp ,Dm. Coarse banding weak.
Texturm—Cg :

LOVEDALE.GL an,smmp up to 4mm, polyqnnal grains but
most edges are kelyphytised.Cpx:2-7mm,coarse, 1lthv
symplectised.Massive.Texture~{gb.

LOVEDALE.Gt:1“2mm,5quarish"Cpx:2~3mm,polygonal.but
highly symplectised,green.Massive.Texture-Cgb.

LOVEDALE.Gt:1,5mm, rims severely altered to give a
scalloped texture.Cpx:2-3mm,polygonal to dirregular but
grains are severely symplectised.Massive.Secondary:
severe partial melting textures and the CrySLRLLISutlDH

Cof cpx,sp;amph set in glaSS.tDX(urP~Cq

LOVEDALE .Similar to 07443,

SWEETPUT.Gt:<1,5min, polygonal,pink.Cpx: <3nmmn,green,
polvgona;.Rutllp rare.Massive. erondary abhurndant
phlogopite.Texture-Cgb.

UINTJIESBERG.Gt:1mm,5truhgly polygonal,nunerous

rutile needle inclusions.Cpx:imm,green and schili-.

erised due to the rutile inclusions,highly polygonal.
Rutile:zas inclusions in gt,cpx and apatite.Apatite:
as UischL anhedra and as inclusions in gt and cpx.

‘Massive.Texture- qub

ﬁﬁRKT,Identica; to 12093.

MARKT.B{:,5~3mm,p01ygonal.chx:in gt-rich band generally
£Zmm and intergranular to the gt, inh cpx-rich band up
to Ymm,highly polygonal.Coarse banding.Texture-Cmgb.

RKT.Bt:<imm,highly irregular shapes with siightly
ravnded grain bnundariP;.CDx:fzmm tabular to irregular
thergranuldr Rutile: ,Smnm.K snar(7) trace.Texture-Mg.

MARKT.bBt:up to 7mm,orange, po1/qondl Cpx up te Zmm, _
irregular but straight edged,exsolution of opx.Texture—
Cghb. '

-~ MARKT.Gt:rup to 4mm,polygona1Ato tabular.Cpx-up to Smn,

strongly tabular and elongate.Massive.Taxture-Lgh,

JACHTFONTEIN.GU:<2mm, polygonal to squarish.Cpx:<
4mm, tabular.Rutile.Coarse banded.Texture-Cgis.
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264043

33043

33103

42043

JACKTFONTEIN.GE :<2mm polygonal Cpx:<Zmm,polygonal.
Rutile.Coarse Dandlng Texture~Mmghb.

JACHTFONTEIN.Gt:<imm,polyoonal. Cpx:iup to 4mm,seﬁere—'
1lv symplectised.Rutile.Coarse banding.Texture-Cgh.

JACHTFONTEIN.Gt:,1mm,polygonal tabular.Cpx: up to
Anm but severP1y symplectlsed Rutllp Texture—~Cgb.

UACHTFONTEIN Gt:in coarse band <7mm,in fine band <
Zmm,all highly polygonal.Cpx: ﬂolygonal to. 1rregular.
RUtlLE Coarse banding.Texture-Cgh.

JﬂCHTFONTEIN.Gt:<1,Smm;polygonal.tpx:<4mm,polygonal

Lut severely symplectised.Rutile.Coarse banding.

Texture~fgb.

JACHTFONTETN Gte<imm, highly pciygonal Cpx:Zmm,mostly
polygonal.Rutile. Coargp panding. Tthurﬂ*Mmgh

uACHTFONTEIN.Gt:<zmm,rare,Cpx:cpx sever@ly symplectised
and replaced by amphibole.Rutile.Coarse banding.
Texture-Cghb.

LEUWEFONTEIN.EC:<2mm, highly irregular shapes.Cpx:<imm,
irregular interlocking grains.Rutiie.Massive.Texture-
Mg. ' '

LEKKERFONTEIN.BtE<3mm,polygunal with numergus 1HCLUb)Qng,v
Cpx:totally replaced by calcite.Massive. TEXLUFP cgh.

LEKKERFONTEIN.Similar to 33043, buL in addltlon contains

~apatite.

ROODEKRAAL .Gt : <1mm,rdqqed {px:severely qymplectzﬁLd
and almost completely replaced by granular amph1bole

ROODEKRAAL .Gt <1mm, rounded and near spherical anhedra
at triple point junctions.Cpx:1-4mm,strongly tahular
Faﬁ.lc Rutile:trace.Massive.Texture-Cgh.

ROODEKRAAL . Gt:<2mm, polygonal.Cpx:<Z2mm, twbular polygeonal
LRutilezup to 1mm FPLafJV’ly quunaant Massive.
Texture-hmgb.

ROODEKRQAL.Gt:<fmm,polyg@nal.Cpx:{th,moré irreguléf .
than gt.Fine banded.Texture-Hgh. '

ROODEKRAAL.Bt,cpx, rutile and apatite.Rock is severely

~altered and only relicts of the above minerals are seen.

KYANITE ECLOGITES.
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LOVEDALE.Gt:1-Zmm,polygonal to rounded grains.Cpx:
Smm, strongly polygaonal, totally symplectised.Ky:
squarish to tabular grains,,5-1,5mm,can be included .
in cpx but not in gt.Rutile:trace.Fine banding.
Texture-Cgo. ' ’ '

LOVEDALE.GL: 1~2mm,pul qonal.Cpx:2-3nm, coarser in Ky-
rich part of rock.Ky:1-Pmm,mostly latn in diablastic:
intergrowths with quartz.Qtz:either intergrown with
Ky or discrete and interdgranular to gt in the ky-poor

part of rock.Coarse banding.Texture-Cgh,

LOVEDALE.GL:1mm pulygonal to tabular.Cpx:Zmm,polygonal
but totally symp]e" ised.Ky:laths ;5-1,5mm,elongation

is about 3 x width,can contain tiny{(<,1mm) gtz inclusions
Qtz:rare,inclusions in Ky.Fine handed.S5trong Ky

foliaticn.Texture~-MNmgh.

1

LOVEDALE.Gt:1mm, rare,contains Ky, inclusions.Cpx:2-3mm,
polygonal,not as severely altered as other ky eclugites
Ky:1-2mm,laths,some penetrate opx.in subophitic textures.
ky Fojlatxnn,has ive.Texture-Cgb. '
LOV&DAL*,Dt:? large apreas of sieve-like gt, 7 and 4

mm in size,gt encloses Ry and the Ky foliaticn pena-
trates through the gt.Cpx: i1-Zmm,some up to 4mm,

fresh cares,rest altered.Ky:tabular to squarish,less
Blongate than in B2153.Qtz:irare inclusions in Ky.
Massive.S5trong ky foliatian.Texture-Mmgh.

LOVEDALE.GL: ,5-1wm, polygonal.Cpx:slightly coarser
than gt,tabular polygonal.Ky,Qtzroccur a8s inter-

growths in bands up to 1mm wide,ky are elongate 1aths

s 2~1mm long set in an aggregate of polygonal to
tabular gtz (<,5mm).Fine banded. leltht foliation.
Texture-Fmghb.

LOVEDALE.GL:1-2mm,75% of each gt is converted to a
fibrous Brouwn kelyphyte,Cpx:me,strUngly polygonal,
totally symplectised.Ky:Vary from ,imm inclusigns in
cpX to Tmm discrete 5quar13h DL&ttS.HBS:]VE TexLure—'
Mmagb.

LOVEDALE.Gt:1-Zmm,strongly kelyphytised as in 02403.
polygonal.Cpx:Zmm,polygonal, totally symplectised.,
Ky:<imm,stumpy.0tz,K~-spar:occur as tiny inclusions
in ky.Massive.Weak Ky foliation.Texture-Mmghb.

LOV:DALE Gri<imm, polygonal to rounded.Cpx:ii-Zmm,

. polygonal,s vmp¢9011:ed Ky,@tzrintergrowihs as. in

02333 .K-spar:trace,in the ky-gqtz intergrowths.
’ 5 CRY~Q L
Fine banded.Strong ky foliation.Texture-Mmab.

LOVEDALE .Gt :<tmm, polygonal fto squarish.Cpx:,b-2Zmm



§82503

42123

42313

ypolygonal to sjighfly tabular.Ky:rare,highly

PlonnjLe laths 1mm long.Massive. TEXLure Mmgb.

LOVEDAL t:1-3mm, rounded to polygonal.Cpx:l-—4mm,
paLygonal,severely symplectised.Ky:rare 1mm laths,
embayed edges.Fine banded.Texture:Cmgb.

JACHTFONTEIN.Gt:<1mm,palygonal but severely kely-
phytised.Cpx:<Zmm,severely symplectised.Kyv:fresh,
laths up to 1Tmm long.Secondaryipartial melt textures
;Plag,corundum{?) . Massive. weak foliation.Texture-
MHagb.

ROODEKRAAL.Gt:1~2Zmm,strongly polvgonal.Cpx:Z-4mm,
iarge tabular polygonal grains.Ky:up to Zmm, asso-
ciated with Qtz.Qtz: inclusions in ky or intergranular
to the other phases.Rutilec«,Zmm,incliusion in. cpx,ky
oir as discrete grains.Coarse banding.Texture-Cgb.

~ROODEKRAAL.GL:1-3mm, polygonal,numerous small (<, 2mm)
gtz inclusions mostly at gt cpntprs.Cpx:me,:everely
symplecrised,polygonal.Ky:<imm,tabular.Rutile.Qtz
can oceur as inclusions in gt or as highly 1rregular
grains intergranular to the other phases.(Coarse
handed.Texture-Cghb.

- ROODEKRQAL.Gt:?mm,polygonal.Cpx:me,totally Symplec~

tised.Ky,Qtz:associated in cpx-rich fine grained
bands.Rutile:trace.Fine banded.Ky foliation.Texture-
Fmgh. :

D. GARNET BRANULITES.

un

U
|

~

06~1

HEBRON. bl <272t 1digmorph1c numerous rutile and
pccasional plag inclusions.Cox:imm,anhedral grains
slightly polygonal but mostly irregulat,schillerised.
Plag:totally altered to natrolite.Rutilr:discrete,4mm,
and as inclusions inh silicates.Amph:rare,very dark
brown plecchroic.aApatitezanhedra up to ,5mm.Massive.
Texture-Mgb.

HEBRON.Gt:1,5mm,squarish to irregular in shape but

wth straight 2dges espescially where in contact with

plag,contains inclusions of rutile,cpx,apatite,plag.

Cpx:imm,strong green colour,slight schiller effect,

polygonal to rounded anhedral.Plag:i,5mm,relatively

fresh,shows bent deformation twin lamellae.Rutile:

<, 5mm. Amph,<1mm relatively abundant,dark brown.Scapolite:
race <, 5mm, Aoatlte <,5Smm,discrete or as inclusions

in most silicate phases Maselve Texture-Mgh.

CORDAATSKUIL .Gtrsmall,<,tmm,atoll gts with strongly
idiomorphic sralght edges,where gt is in contact with



06-2

06043

87403

09133

02153
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secondary amphibole the gt has developed internal trails
of bubbles that radiate into the gt from the point of
contact.Cpx:i,5mm but can be up to 4mm;slightly elongate
.Plag: almost totally altered,<timm,polygonal shapes still
evident . Rutile: <,Zmm,rare granules.Massive.Secondary:
rock is severely amphibolitised.Texture-Mg.

CORDAATSKUIL.Gt:<tmm,idiomorphic where in cantact with
pLag but squarish in cpx-rich parts,inclusions of c¢px,
atlfe ,opague.Cpxi<2mm,deep green colour,slightly pl-
Ebuh oic, pnlygonal to elongate tabular grains.Plag:
mostly altered to natrolite and calcite.Rutile:Rare.
Amph: deep brown colour,can have inclusions of cpx
and apatite.Apatite:<;imm,idiomorphic.Massive.Streaky.
foliation imparted by the alighment of elongate cpx.
Textura-—Mgh. :

CORDAATSKUIL.Gt:,5mm, idiomorphic to irregular incomplete
shapes;bubble trails as in 06-1,plag and gt often farms

4

orbicular~like textures around cpx.Cpxi<imm,strong green

ccolour,mostly aggregates of polygonal to slightly ta-

ular grains,cpx cah be studded with small gt inclusions.
Plag:<imm,polygonal to slightly rounded grains,rare
larger 2 thm grains show bent deformation twin lamellae.

Scapolite:<,imm,every scap has a rim of gt around it..

Strong foliation imparted by elongation of mafic phases.
Massive.Texture-Fgb.

HEBRON.Gt:coarse uo to Smm,squarish with straight edges
,can have inclusions of cpx,rutile,plag,apatite, strong
orang2 colour.Cpx:2mm,green, irreguiar rounded,siight
schiller effect, coﬂta1n5 rutile needles.Plag.CDarne

up to 4mm though seriate grain size distribution,
polygonal to rounded shapes, development of patch
micro-antiperthite.S5capoliterup to 9mm,very fresh,

can have rufile inclusion needle:.RULlle.dlbcrete

<,4mm anhedra or as needle inclusions in gt,cpx,scap,

- apatite.Apatite:<,Zmm,subidiomorphic,can occur as

inclusions in gt,cpx,plag.anph:rare,<imm,deep brown
pleochroic.Opaquerilmenite.K~sparionly as blebs in
plag,Secandary:phlugopiteaﬂassive.Texture—Cg.

HERRON.Similar to 07403,except that plag is not anti-
perinlLLC. : . :

UINTJIESEBERG.GU:<,5mm,idiomarphic, studd d With in- .
clusions of npatlLe rutile,cpx,strong nrange colour.
Cpx:av.1,5mm,seriate grain size distribution,anhedral
rounded to more polygonal grain shapes.Plag:2,5mm,
relatively fresh,interlocking grains with gently

~cuprving orain boundaries.Scapolite:minor.Rutile:

< 8mm.Apatiter<Zam.amphi<, 4mam,minor., Opague.Massive.
Texture-Cg.

l

UINTJIFJ ERG.GL:coarse up to 8mm,rounded to lglomnarphic,
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'ROOUEKRAAL.Gt:highly irregular shapeﬁ gt clots up

12.

inclusions of rutile needles,cpx,apatite,orange colour.
Cpxtt-Z2mm,green.Plag:1~3mm, polygonal.Rutile:discrete
anhedra or needle inclusions in silicates.apatite:,3mm.
Amph:large,up to 4mm,strongiy tabular.Opague.Secondary
biotite.Massive.Texture-Cgbh. : ' T

KALKPUT.Gt:occurs as idio- to subidiomorphic grains
arranged in atoll-like aggregates up tao 3mm in size.Cpx:
<Zmm,polvgonal to tabular rounded,;strong deep green to
green-hrown pleochroic.Plag:<2mm,poiyaonal,rock is plag
rich.Rutile:minor.apatite:mingor,tiny <,1nn.0pagque:il~-
menite occur as scattered anhedra <,2mm.Coarse banding
weak.Weak feoliation imparted by tabular cpx.Texture-
Mab. : ' '

CHARKT.Gt:;Z2-1,5mm,squarish grains,can be studded with

cpx and irregularly shaped plag inclusions.Cpx:1,5mm,

pal reen, polygonal to irregular shapes,cpx altere
paie green, ygonal egulai hapes,cp i1terved

tn symplectite because of -its high Na content(>4 wt Z).
Plag:imm,polygonal,moderately’ altered.Rutileiminagr <,Zmin.
Coarse banding weak.Texture-Mghb. '

WINDHOEK SCUTH.Gt:1,5mm,polygonal to rounded,cpx
inclusions are common,.Cpxti-Zmm, tabular polygonal,
agreen,fresh.Plag:s2riate up to 3Imm,smallier 1mm grains
are highly polygonal,slightly altered.Rutilectrace.
Coarse and fine banding.Moderate foliation.Texture-
Mgb. :

GOEDEHQOP-6GH I.Gt:1mm,highly polygonal,pale orange.
Cpx:imm,more equigranular than gt,green,;polygonal
tabular.Plag:1,5mm,polygonal . Weak foliation.
Texture-Mghb. :

LEKKERFONTEIN.GE:<1mm,idiomorphic,straight edges.Cpx:
Twm,51ightly tabular.Plag:1mm,polvgonal,badly alitered
-Rutile:trace<,Zmm.0Opaque:minor.Fine banding weak.
Texture-Fgb. - -

LEKKERFONTEIN.Gt::reaction gt forming at opx-plag
contacts,reaction band width about ,3mm,highly
angular gt growth forms.Cpx:iimm,deep green,poly-
gonal ta irregular.Plag:seriate grain sjize distri-
bution,up to 1,5mm ,most plag show deformation twin
lameliae casisting of albite and pericline twin
combinations.Apatite: trace.Amph:abundant,deep brown.
to dark green pleochroic,tahular,up to Zmm.Opx: o
s2—,4mm relicts arfter reaction with plag to form gt.
Coarse banded.Foliation from the alignment of tabular
amphibole. Texture-Mgh. '

Lo
Amm in size,angular shapes,abundant inclusipons of giz
in gtyminor amounts of cpx and plag as inclusions in
gt.Cpx:in plag-ponr band cpx is 1-Zmm, in plag-rich



13.

band cpx is <imm,green,strongly polygonal.Plag:in
plag-rich band 1,5mm and strongly polygonal,in gt
and cox-rich band plag can be as small as ,1mm.
Rutile:trace, ,2mm.Qtz:resticted to gt and cpx-rich
band,oDccurs as inclusions in gt as well as inter-—
granular to gt and c¢px,can be up to Tmm, incliusions
of gtz are <,3mm.loarse banded.Texture-Hgh,

KYANITE GARNET GRANULITES.

02223 -~ LOVEDALE.Gt:seriate,<Zmm,av.mm,highly polygonal
gspecially in plag-rich areas,in plag-poar areas Ky-
gt intergrowtins occur,gts in plag-rich areas are
¢lear and 1nciu510n~free Cpxz,1—-imm,highly polvgonal
shapes,reaction intergrowths at gt-plag cantacts
forms aseconid type of cpx that is intergrown with
acicular to tabular ky.Plag:<imm,polygonal.Ky:ioccurs
elther discrete or intergrown with ¢px at plag-gt
contacts.Coarse banding weak . Ky foliation.Texture-
Fab. :

02243 - LOVEDALE.Identical to 02223 but more mosaic granulo-
hlastic.Foliation stronger.Textura-Mmgh.

02263 -~ LOVEDALE.Identical to 02243,the reaction textures are
beautifully shown.Also scapolite.iexture-Fugh.

02273 - LOVEDALE.Similar to 022zZ3.7Texture-Mmgd.

022723 -~ LOVEDALE.Similar to 02263.Ky tend to more discrete
and some gt-ky intergrowths are alsoc sesn.Texture-
Fmgb,

02343 - LOVEDALE FL'{1mm,DD“yJonal Cpx 1-7mm pmlvnonal to

1rreHular.P¢ag. ~-2mm, polygonal to squarlsh,reldtlvely
fresh.Ky:tiny <,5Wn laths at gt-plag contacts.Massive.
Texture-Mgb. :

o

NS

1984

[el

N
]

LOVEDALE.This rock Jlooks more 1like 2 kyanite eclegite
than the above described granulites,it has been
classified as a granulite because there occur large
CZwmm sized grains now made up of an aggregate of
anorthite.Gt:rare, <1um.Cpx:2Zam,badly symplecitised

Amph:larqe plates mn intergranular and sometimes
'DOIKIL] fic to the c¢px.Ahoritbhite aggregates .may bhave
been primary scapolite or plag.Ky: stubny to elnngarp
laths.Massive.Texture-Cgb.

17493 -~ LOVEDALE.Similar to 02323.

04-1. ~ VETLAAGTE.Coarse banded rock:gt-rich and gt-free.
' Gt-rich band:gt are straongly idiowarphic,up to Zmnm
,riddled with inclusions of elongate Ky, irregular
plag and scapolite,occassionally have ¢px cores.Cpx
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care small <,5mm ,polygonal grains and can be intergrown

with Ky.Plag:tmm,tabular polygohal,strongly altered.
Rutile:rare.Scapolite:imm.Opx:rare as cores to cpx-

Ky intergrowths.Gt-free band:Cpx:2Z types,Al-rich
discrete tabular polygonal grains or more commonly

as Al-poor cpx-kKy intergrowths at Al-rich cpx or opx.
-plag contacts.Plag: less abundant,badly altered.Opx:
large pale pink pleochroic grains always found to be
rimmed by a cpx—ky intergrowth.Scaponlite:rare.Texture-
Fab. ' . '
HARKT.Bt:av.1,5%mm, up to 3mm,can have inclusions of
Cpx,plag.Cpx:<imm, polygonal discrete or the reaction
type where the c¢px is Al-poor and intergrownh with gtz
aind ky.Plag:up to 2mm,s5hows breakdown textures and the
rormation of gqtz-ky-cpx in graphic to acicular inter-
gowth patches at the expense of plag.Ky:tabular to
acicular associated with plag breakdown.Qtz:polygonal.
Rutile:mincr.Coarse banded.Texture-Mgh. '



APPENDIX 3: ANALYTICAL TECHNIQUES.

L I T y p—pau————,

‘Whole rock major and trace element compositions were det-
ermined using X-ray fluoresence (XRF) and gas chromatography
(GC) technigues., Mineral analyses were performed on an electron
microprobe(EMP) . All analytical data were determined in the
laboratories of the Dept. of Geochemistry,UCT.

The operating conditions and data reduction processes
applicable to XRF analysis at UCT were outlined by Willis et. al.
(1971,1972). Since then new eguipment has been acquired and
analysis runstreams upgraded. The most recent summary of these
operating conditions 1s that of EBristow(1980).

A) SAMPLE PREPARATION..

Hamples to be analysed for wmajor and trace element contents
were first split and coarse crushed in two jaw crushers. The
material was then powdered to <120 mesh in an agate S5IER mill.
Finally,aliquots of this powder were fine-ground to~ 300 mesh
in automatic agate mortars. - .

B) MAJOR ELEMENTS.

Major elements with the exception of Na weére analysed on
duplicate lithium tetraborate fusion discs following the method
of Norrish and Hutton (1969). Na wasvdetermined non the pressed
powder brigquettes prepared for trace element analysis.

The major elements were analysed on a Siemens SRS-1 spectro-
meter . Operating conditions and data precision statistics are
given in Table 3A. All Fe was determined as FE203.

H20- and LOI were determined by volatile loss at 110 and
1000°¢ respectively. For the kimberlites, H20+ and €02 were anal-
ysed separately using GC ( utilising the Hewlett Packard 185RE
C~-N-H Bnalser and 3380A intergrator system ).

C) TRACE ELEMENTS.

ttes. Zn,Cu and Ni were analysed on a Phillips FWi1220 spectrometer
The rest were run on the Siemens spectrometer. Mass absorptions
were either determined at the Rb wavelength by measurement of the
Compton peak or were calculated from the major elewment data using
Heinrich's values. Operating conditions and data precision statis-
tics are given in Table 3B. Raw data were reddced using routine
computational techniques devised mainly by Prof. A. Duncan and
~Dr. J. Willis of the Dept. of Geochemistry.

D) MINERAL ANAYSIS.

O e

coated thin sections,using EMP techniques. The microprobe used
is a Cambridge Microscan 5 model that 'is linked on-line to

a varian 620L-100 mini-computer where data are corrected for
matrix effects using the method of Bence and Albee (1248).



The microprobe operating conditions used were:

EHT~==rmmrrm e e m 15kV

Beam current—---- 1500na o

Dectectors—=~--~=Flow counters with a 97.5%% Arqgon /
2.5Z €02 gas mixture

Analysing

crystalg——~—-—---~=-Quartz : Fe,Mn,Ca,Ti,Cr ;K
Rap : Si,Al,kg,Na

Beam focug—-—=-———= Fine 5 micronon

Coarse 10 micron

Samples were run against the following natural and
synthetic standards :Kakanui pyrope, Kakanui hornblende
, Marjalahti olivine, Stillwater chromite, synthetic
diopside, rutile and anorthite. The compositions of these
standards are tabulated by lLawless (1974). '

For mpost minerals a fine-focused beam was used. The
beam had however to be defocused when analysing feldspars,
glass, micas and other hydrous secondary minerals. For the
silicates all Fe is quoted as FeQ. Ferri¢ iron in spinels
and ilmenites was calculated assuming stoichiometry and
using a computer subroutine written by Dr. A. le Roex.

Estimates of the precision of EMP data are given 1in

Table 3C.



TABLE 3A: XRF OPERATING CCNDITIONS FOR MAJOR
ELEMENTS AND DATA PRECISION STATISTICS
(FROM BRISTOW,1980).

: FE MN I1 ca K P At MG NA
TUBE W o cvevenaea CR. i it nsevovaceeaasna e w s e e he s onee e
KV 60, et i 5 11 ee e b e e s E e e e .
A 1 e e s ema e
COUNTER FLOW. s i s e s ittt e e reneescnsnmannnsesnansomeanmmnncens
COLLIMATOR FINE.......COARSE FINE....... COARSE. . ... FINE....
CRYSTAL LiF@220) ... LiF(200) o i s v aw v e GE. . . PET...TLA&P. ...
COUNTING
TIME ON : ' v :
PEAKI{GEC) 10....40...10..... 10....20...100..100...200...200

OXIDE WT.% PRECISION ACCURACY DETECTION LIMIT

FE203 9.0 338 064 L0014
MNO .15 .0D08 003 008
Ti102 .1.0 008 L0306 .005
€cAD 12.0 .028 . . 030 . 008
K20 20 .002 .022 002
pPz05 20 .02 .018 L0119
sIoz 50.0 . 140 264 .036
~L203 15.0 .0380 .079 .022.
MGEO 5.0 148 086 .072
NAZO 2.5 032 ‘ .067 : .080

PRECISION 15 BIVEN AS AN ARSOLUTE ERROR(Z& ) ON THE
GIVEN OXIDE WT.X. ' :



TABLE 3B: XRF OPERATING CONDITIONS FOR TRACE
~ ELEMENTS AND DATA PRECISION STATISTICS
(BRISTOW,1980).

SR RE ZR Y NE RA SC ZN CU NI- cO CR ¥V

TURE. MOeeoe Wovoonnon. CRuevene AU, v eanwa. Werowaeoun
kv : B 1 ee. B0.... A0...... v ke N
mA e 11 C e
COUNTER SCINTILLATION.... FLOW.. ESCINT..... FLOW. ... .
COLLIMATOR FINE..i:ouuie svoncacannonnsonenasana e n e m s e e
CRYSTAL LIF(ZZ0) . i i v st mtenmccnarrsonanvansos e s se e,
COUNT TIME »
ON PEAK :
(SEC) 2X200. .0 er cnnn Z2XI00 . e e e i st e e e e
VaCuUtM NO.neoenonooarone YEG . o et s ane s e me e e
M.a.¢C RE(MEASURED) CALCULATED FROM MAJORS. ... .0
ELEMENT RANGE PBPPH. ERROR DETECTION LIHIT
ZR , 40-100 91 .4 1.4
NB 4-150 i.0-1.2 1.8
Y 20~-40 .8-1.0 1.3
RRE 2.5~90 <B-1.1 1.5
BA - 10-800 2.1-6.0 3.7
SR 80-800 1.0~1.7 1.5
Co 18-100 1.9-2.5 4.5
CR 25-350 1.5-2.1 2.2
NI 10-208 2.5-3.7 4.0
Y 50-350 2.4-3.7 5.5
ZR ' 8-150 L9177 1.4
cu 5-90 1.8-2.1 2.9

- §¢C 25-40 1.0-1.2 1.2
GA 15-20 L38-.46 A5
ARSCLUTE ERROR AND DETECTION LIMITS ARE

GIVEN AT 2« AND 33 RESPECTIVELY.



TARLE 3C: PRECISION STATISYTICS FOR MICROPRORE
BATA.

OXIDE Ay, 5D. ERROR DETECTION LIMIT

. v - -~ o PRI — o7 e s ain i e — e o

51062 41.97 .08 .08 U6
Ti102 3.92 .08 .10 .07
AL 203 13.%51 .06 .06 04
FEO 6.82 .15 .16 .10
MEO 16.34 .07 10 - .05
CAOD 12.10 .07 L086 .05
NAZ20 2.7 .12 14 .09
K20 . 1.18 .06 <10 .07
CR203= .78 .02 L0z .03
NG = 26 .01 .01 - .03

DATA IN WT.%. ALL VALUES OTHER THAN

CRZ203 AND MNO ARE FROM REID(1977)~-

AVERAGE IS5 OF 12 REPLICATE ANALYSES

ON THE SAME SPOT IN A PARGASITIC

HORNBLENDE. . :

CR7203 AND MNO ARE DATA FOR 12

ANALYSES OF A GARNET MEBACRYST ¢

SHEE,1%78) . A

- ARSCOLUTE ERROR AND DETECTION LIMITS ARE GIVEN
AT 2 & A4ND 3 ¢ RESPECTIVELY.



APPENDIX 4: PYROXENE ENDMEMBER CALCULATION

The method used to calculate pyroxene endmembers is as proposed by
Hatton (1978, pages 9-11).
Using atomic proportions calculated for 6 oxygens in the pyroxene

formula, this method is as follows:

A) Tsch = 2 - (Si+Ti)
Jad = (Al4Cr) - (2 Tsch)
Acm = (Na+K) --Jad- (if Acm is negative, see B)
Wo - Ca - Tsch
2

_ Mg

Ens >
Fe

Fs. =3

B) if Acm is negative, then:

- (Acm)

L}

Pseﬁdojad

Jad Jad -~ pseudojad

(i.e.. only one of acmite or pseudojadeite is calculated)

: R
Abbreviations Endmember Formula
Tsch calcium tschermaks : CaA128106
Jad jadeite ' . NaAlSi Oc ’
. o 3+,
Acm ~acmite , NaFe 51206
Wo . wollastonite _ Ca281206
Ens enstatite _ Mg281206
£ ilit ' re2si o
Fs errosi } e . ‘ e, 2% .

Pseudojad pseudojadeité Ca 5A181206



APPENDIX 5: PLATES

The photographs were taken on 35 mm film using a Nikon Multiphot
system and Nikon F2 camera. The line scale, unless otherwise
stated, is 2 mm. I acknoWledge and thank Dr. J. MacPherson for

technical advice and Mr. C. Basson for printing all the plates.












PLATE 1IV-1,

IV-1A: General view of the Hebron IVv-1B: General view of coarse
coarse garnet lherzolite 07163. garnet lherzolite 07073.

OL - olivine, OP - orthopyroxene,
C - clinopyroxene, G - garnet,

IV-1C: Kink banding in olivine IVv-1D: Symplectite of gt (G),
of 07163. ‘ amphibole (A) and Cr-spinel (black)

formed around cpx (C) in garnet
lherzolite 07173.

IV-1E: Primary metasomatic IVv-1F: Primary metasomatic
replacement of gt (G) by amph (A) amph (A) around gt (G) in garnet

in garnet lherzolite 07073. lherzolite 07183.

IV-1G: Total replacement of Iv-1H: The replacement porcess
primary cpx by a pool of secondary seen in Pl, IV~-1G at its initiation.

cpx (C) + phlogopite (P) + chromite Ca - primary cpx, Cb - secondary
(black) - this in lherzolite 07063, cpx, P - phlogopite.






PLATE

IV-2A: Oliviae porphyraclast (P)
and neoblasts (N) in porphyro-
clastic lherzolite 07103.

IV-2C: Primary clinopyroxene
(O) being replaced by ortho-
pyroxene (C) in 07103,

. IV-2E: As in P1l. IV-2C.

Here the primary cpx (0) is
relatively ragged and the replace-
ment rim of opx (C)is large,
recrystallised and contains
phlogopite and opaques.

IV-2G: Primary metasomatic
phlogopite in the neoblastic
matrix of 07103.

V-2,

IV-2B: Orthopyroxene porphyroclast
(P) and neoblasts (N) in 07103,

Iv-2D: As in Pl. IV-2C.

IV-2F: The area in Pl. IV-2E shown
under X-nicols. ‘

IV-2H: Recrystallised olivine +
ilmenite xenolith fragment (07123)
from Hebron.






PLATE

IV-3A: KARID suite xenolith
07303, O - opx, P - phlogopite,
Cr-spinel is black,

IVv-3C: Primary cpx (C) with
secondary spongy outer rims similar
to that described by Carswell

- (1975).

IV-3E: Simplectite amph + Cr-spinel
intergrowths in harzburgite 09053,

to lower right of olivine (CL).

IV-3G:

Iv~-3.

IV-3B: General view of Melton Wold
garnet lherzolite 08063. Large

gt in upper right. Relict opx set
in a mass of serpentine.

IV-3D: Harzburgite 09053.

Areas of phlogopite (P) + Cr-spinel
{(black) intergrowth that may have
formed from original gt.

IV-3F: Spinel pyroxenite 12143
showing gt reaction bands

separating spinel from clinopyroxene.

Gt reaction and

exsolution textures in spinel

gt pyroxenite 05023.

Note the

large primary spinels (S).












PLATE |

_______ Spinel exsolution con-
centrated within opx of garnet
pyroxenite PG-l. Anhedral spinel
at grain triple junctions may also
be of an exsolved origin.

V-2C: Coronite texture in a
granulite xenclith from Matsoku.
Photograph supplied by P.M. Jack-
son. Opx (center) reacts with
plag (top and bottom right).

At the opx-plag contact, a product
assemblage of gt (outer), gtz
(white) and cpx (inner) is formed.

V-2E: Relict opx in eclogite
02123, The opx has a highly

irregular shape and is altered.
Surrounding grains are gt (dark
grey) and cpx (light grey to
white).

V-2G: Drawing of reaction textures
seen in kyanite garnet granulite
04-1, Al-rich opz or cpx is
separated from matrix plag by
corona-like intergrowths of

cpx + ky (black). The reaction

cp¥ has a higher Jad/Tsch ratio
than the primary cp.

V2.

V-2B: Rutile needlecs in gt of eclo~
gite 09123. The rutile needles are
arranged in triangular patterns.

The highly schillerised cpx (left)
is also probably due to minute ru-
tile. Apatites are tiny high relief
inclusions in cpx (lower left) and
gt.

V-2D: The opx~-plag reaction texture
seen in the anorthogsite xenolith
33023. All the black area is gt.

V-2F: Myriads of tiny gtz inclusions
in gts (black) of garnet granulite
42303. Cpx and plag (twinned)

occur with gt.

V-2Hd: Photo of the reaction textures
in 04-1., The large roundish grains
are primary cpx. Elongate ky is set
in reaction cpx. The plag matrix

is largely altered to natrolite,












V-4A: Ky laths and needles in ot
(black). The ky are parallel to

ky foliations elcewhere in this
xenolith - kyanite garnet granulite
02323,

V=4C: Orbicular textures in gernet
granulite 06043. Cpx (grey) sur-
recunded by plag (whitish, altered)

and garnet (high reliefl).

V-4F: Simplectisation of priwary
cpx {omphacite) in eclogites.

The central clear white area is
relict omphacite. Surrounding
the owphacite is a fine-grained
pyroxene relatively low in Na.
This simplectite is typical of |
eclogite clinopyroxene.

V-4G: Cpx simplectisaticn

gt kelyphytisation in kyani
152
T

n
opticzlly less resolvablie are the
cpx symplectites of kyanite
eclogites compared with those of
eclogites (Pl. V-4E). Gt is

the white grain in the photo
center. Note that original grain
boundaries are still visible.

V~4B: Scapolite in garnet granulite
06043. Note how in the top lefw part
of this photo gt forms a rim (heart-
shaped) about primary scepolite.
Remaindsr of whitisgh matrix is pladg.
Gts are high relief with sub-
idiomorphic shapes. Cpx are grey
clear graing.

V-4D:  Another example of the
orbicular textures in 06043,

V-4F: Detail of the secondary cpu
simplectite. The white areas are
low~-Na cpx and the dark areas
appear to bhe sub-calcic with
relatively bigh Mg.

V-4H: Cpx simplectisation following
cracks in primary ocpx of eclogite
20093.


















PLATE _V-7.

V-7A: Sskeletal secondary phlogo-
pite containing trapped liguid
pockets - in eclogite 02083.

V-7C: Partial melt area in
kyanite eclogite 20373. Relict
omphacite is set in simplectite
~cpx. The left area of the photo
is the melt patch now seen to be
mostly devitrified glass. Corun-
dum (high zelief tablets) are
associated with the melt area.

V-7FE: Euhedral (idiomorphic)

gts in garnet granulite H5~2,

Also seen are cpx, plag, apatite
and primary amphibole (small

dark grains in cpx - lowar right).

V=7G: Retrcgrade amphibolitisat-
ion of garnet granulite 06-1.
Note the more intense amphibolit-
isation on either side of the
crack through this rock. This

amphibole is green pleochroic
and quite distinct from the
deep brown primary amphibole
geen in most granulites.

V-7B: A mineralogically zoned vein
of a secondary assemblage (calcite,
spinel, amphibole) developed along

gt grain boundaries in eclogite 42163.

V=-7D: Mineral banding in garnet
granulite 42303, The central white
band is mostly plagioclase. On
either side are layers predominantly
censisting of gt and cpx.

V~7F: Atoll-like gts growths in
garnet granulite 11-1. Matrix is
plag and minor cpx.

V-7H: Detail of the amphibolitisat-
ion in 06-~1l. Gts show tiny trails
of material radiating into the gt
from its contact with retrograde
amphbibole,
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Fig. II-1: Locality map showing the distribution of kinberlites in the
central Cape Province. In APPENDIX 1 short descriptions are given for
most of the kimberlites indicated on the map, In the locality map each
kimberlite is given a number which corresponds to that in. APPENDIX 1.
To identify a kimberlite on the map follow this procedure: note in
hich of the three aveas covered by Topo-cadastral map sheets 3022,
3024, 3122 the kimberliite in question occurs. Using the number indic-
ated next 1o the locality and the Topo-sheet number find the descripi-
ton in APPENDIX 1. :
' The limits of magisterial districts about the larger towns (Brits—
town, De Aar, Victoria West, Prieska, Beaufort Weet) are also shown.
The Hanover district is that to the SE of De Aar; Phillipstown district
that to the NE of De Aar ond Fraserburg district that to the SW of
Lozton. '

The inset map shows the geogrophical location of the study area.
(2 = Zimbobwe, M = Maputo, S = Swaziland, L = Lesctho, R.S.A. = Repub-
Llic of South Africal.
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Fig. II-2: A textural-genetic classification of klmberllte rocks

{reproduced from Clement and Skinner, "1979).

FACIES » ———) CRATER
ROCK TYPE EPICLASTIC KIMBERLITE = ==~ ~-=- - PYROCLASTIC KIMBERLITE
Further subdivision based on particle size
according to standard grade scales
FACIES ~) DIATREME — == == = = = C o - _ . _ _._
ROCK TYPE TUFFISITIC _ _ _ _ _. ___ TUFFISITIC KIMBERLITE
KIMBERLITE BRECCIA
MAJOR TEXTURE Microlitic - -~-Crystallinoclastic . Crystallinoclastic
Microlitic===I_1
MINOR TEXTURE +Uniform---Segregationary Uniform---Segregationary
FACIES —) HYPABYSSAL ---=== = == 2 c = = = ..
ROCK TYPE KIMBERLITE -~ = - ~ = = = = ~ -« KIMBERLITE BRECCIA
MAJOR TEXTURE Aphanitic- - - - Macroporphyritic . -Macroporphyritic

Aphanitic===7"_|

|

MINOR TEXTURE- Uniform---Segregat- U---8s U~~-S Uniform- - --Segregat-

NOTE

ionary ionary
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Pig. II-34

Mg /Mg + Fe

Fig, II-34: Ti0, (wt.%) vs. Mg/Mg+Fe in groundmass phlogopite from
the Melton Wold (08012) and Silvery Home (21012)kimberlites.

® - 08012; O — 21012 PK and zoning; ¥ - 21012 DK, poikilitic and
zoning; ® - 21012 DK, interstitial. Fields are for phlogopites
for Swartruggens lamprophyres (SL) and kimberlites (SK) — from
Skinner + Scott, 1979.

Fig. II-3B

Mg/Mg+Fe

Fig. II-3B: Al,03 (wt.%) vs. Mg/Mg+Fe in groundmass phZogopiteq
from the Melton Wold and Silvery Home kimberlites. Symbols as in
Fig. II-34.®-Swartruggens lamprophyres; ® - Swartruggens kimber-
lites as in Fig. II-34.
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Fig. II-6: Inter-element variation plots for Karroo
kimberlite whole rock data. Symbols as in Fig. II-5.
K20 and P05 in wt.%; Zr, Nb, Y, Rb in ppm.
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Fig. III-1

T —Earth’s ’surfacebH y y

«—increasing Pand T

Fig. III-1: Reproduced from Gurney and Harte, 1980. Two -
models of the vertical mantle section sampled by kimberlites:
a = after Boyd (1973) and Nixon and Boyd (1973); b - as pro--
posed by Gurney and Harte (1980).

@)~ coarse peridotite,lZ) - high-T deformed peridotite,

CD - magma with megacrysts,® - pyroxenite, CJ - eclogite, .

XK - magmatic intrusions. Note in model (b) the megacrysts
and deformed peridotites are associated with magmatic intrus—
itons that may be the proto-kimberlite. Heavy arrows indicate
paths of kimberlites. Dashed lines indicate the path of the
postulated megacryst magma. iii) approximate lower Llimit of
mantle sampling. (See Gurney and Harte, 1980 for details).



Pig. IIT-2

50

Fig., III-2: Ca-Mg-Fe variation diagram for silicate megacrysts from
Lekkerfontein. Solid tie lines are for coexisting phases from this
work; dashed tie lines and data fields are for the Monastery mega-
cryste: field 1 - Discrete; field 2 — Ilmenite assoctation (Jakob,
1977). :

Cpx: . Gt: ‘

¥ - Discrete A - Discrete

® - Lamellar intergrowths with ilmenite w — Ilmenite association

¢ - Inclusions in ilmenite
Opx:

]

. 0L:
Inclusions in ilmenite 0O - Inclusion in gt.
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Fig. vIII—3A
TiO,
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1.2
-8
Fig. II7-3B
Cf203
-4
0 Qe
-64

Mg/Mg + Fe

Figs. III-34: T7i0, (wt.%) vs. Mg/Mg+Fe
=3B: (ry03 (wt.%) vs. Mg/Mg+Fe in garnet
megacrysts from Lekkerfontein.
O - Discrete
- Garnet + olivine inclusion
@ - Garnets in ilmenite association
Fields outlined are for data from Monastery (Jakob,
1977): D = Discrete or silicate association
I = Ilmenite association.
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CLINOPYROXENE ILMENITE FORTHOPYROXENE
.30 -—_— .48L_ ‘89 Y
Fig. III-5 |
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Fig. III-5: Diagram summarising the compositions of discrete and
coexisting megacryst phases at Lekkerfontein ( @ ) and comparing
them with the data for megacrysts from Monastery ( W ) (Jakob, 1977).
Lamellar (L) = lamellar intergrowths of pyroxenes with ilmenites;
Inclusion (I) = inclusions of pyroxenes and zircon in ilmenite;
Discrete (D) = discrete megacrysts. Lines (solid, dashed and dotted,
show the limits in composition of each coexisting group.
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Fig. III-6A: AL,03(wt.%) vs. Mg/Mg+Fe§+
=6B: Cry03(wt.%) vs. Mg/Mg+Fe
in Zlmenite megacrysts from Lekkerfontein.
It~ Discrete; ® — Lamellar;
R = With inclusions.
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Fig. III-6C: % Hematite vs. % Geikelite
in ilmentte megacrysts from Lekkerfontein.
Symbols as in Fig. III-6A,B.
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Fig, IV=1: Mg, Fe equilibria in minerals from ultrabasics at Melton

Wold and Hebron. Also shown are values for the Matsoku suite (Cox et
al., 1973). ¥~ Melton Wold garmet lherzolite, ¥ - Hebron garnet Lher—
golite, ¥ — Hebron lherzolite,—---neoblasts in Hebron porphyroclastic
lherzolite 07103, &- Matsoku.--— joins primary ( % ) cpx to secondary

epx in 07063.
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Fig. IV=2: C(ry03 (wt.%) and Ti0, (wt.%) variation with Mg/Mg+Fe in
garnets from the Melton Wold and Hebron peridotites. Also shown are
the compositional fields occupied by garnets sampled from the heavy
mineral concentrate at Melton Wold. These concentrate garmets change
in colour as indicated (reds<e—mauves). '

Symbols as in Fig. IV-1 .
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Fig. Iv-3

CaoO

Fig. IV=3: Ca0 (wt.%) vs. Cry03 (wt.%) variation for garnets from
Hebron and Melton Wold peridotites. Their distribution is compared
with the compositional fields of garmets from:

1 = Bultfontein peridotites (Lawless, 1979).

2 - Premier garnet Llherzolites and Group 1 harzburgites (Danchin,
: 1979).
3 = Melton Wold concentrate (this work - analyses not given).

Symbols as in Fig. IV-1.
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Fig. IV-4: Olivine compositions of Hebron (H) peridotites and megacrysts. . MnO and Ca
in wt.%. % — peridotites, ¥ - megacrysts, @ —neoblasts in 07103, Also given is a fre-

quency (F) histogram of the Fo contents in different olivine types. Abbreviations are
Glh - garnet lherzolite, lhz - lherzolite, PLh - porphyroclastic lherzolite 07103

(P = porphyroclast, n = neoblast), meg — megacryst. Because of severe alteration, onl
a single olivine from a Melton Wold (MW) garmet lherzolite was analysed.
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Fig. IV=5: Orthopyroxene compositions. Frequency histo—
grams showing the Al,03, Ti05, Cry03, CaO and Na,0 con-
tents (in wt.%) of orthopyroxenes in COARSE peridotites
from Hebron and Melton Wold. Abbreviations as in

Fig. IV-4; ALL - the total sample.
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Fig. IV-6: Orthopyroxene compositions in the Hebron porphy-—
roclastic lherzolite 07103. 8105, Ca0, Ti0,, Al,03 in wt.%.
¥ - porphyroclasts, ¥ — neoblasts, ¥ — mantles replacing
elinopyroxene porphyroclasts, ¢ - neoblasts of recrystal-
iised mantle. Also shown are the compositional fields fo
megacrysts (meg) at Hebron and Lovedale. ‘
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Fig. IV=7: Clinopyroxene compositions in coarse peri-
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clastic lherzolite (07103) from Hebron. Aly03 , Cry0s,
T10,, Nay0 in wt.%. Abbreviations as in Fig. IV-4;
A - primary and B - secondary associations in 07063 - see
text.
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Fig. IV-8: Spinel compositions in Hebron peridotites.
- garnet Llherzolites, % — lherzolites. Mineral
associations are shown. Data are atomic prop.
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Peridotite | \/ = _ MARID
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FeO
Hebron Secondary Primary
Mg/Mg+Fe .94 - .88 (after Carswell, 1975)
av. (.92)
Ti0, 3.0 - 1.3 .5 - 1.5 2 - .7
av. (2.80)_ (1.1) (.3)
Cr,03 2.1 - 4 1.4 - 1.6 .6 - .9
av. (1.5) (1.5) (.7)
Al,03 12.3 - 18.0 13.9 - 16.0 12,2 - 13.2
av. (15.2) (14.9) (12.6)
Fig. 1V-9: Phlogopite compositions in Hebron lherzolites. Cry03(wt.%)

and FeO (wt.%) zompositional fields for kimberlitic phlogopites are

from Dawson and Smith (1977).

The table summarises and compares data

(wt.% and at. ratio) from Hebron with the primary and secondary meta~

somatic phlogopites described by Carswell (1975).
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Range Average
Mg/Mg+Fe .92 -~ .91 .91
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Al,03 10.87 - 13.14 12.37
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Fig. IV-10: Amphibole and orthopyroxene Fe/Mg equilibria in
Hebron peridotites. Symbcls as in Fig. IV-1; &~ amphiboles
in harzburgite from Wesselton (Boyd, 1971) and Monastery
(Dawson and Smith, 1975). The table summarises the Hebron
amphibole compositions. Ratios are atomic prop.; oxides

are in wt.%. :
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Figs. IV-11,12: Equilibration pressure and temperature estimates for
coarse garnet lherzolites from Hebron and Melton Wold, wusing different
calceulation methods. Estimates are compared with those from Matsoku
and Thaba Putsoa. '

Fig. IV=11: 1°C (Lindsley and Dizon, 1976), Pkb (MacGregor, 1974).

¥ — Hebron, % - Melton Wold, ® — Matsoku coarse peridotites,

O = Matsoku deformed peridotites, ® - Thaba Putsoa coarse peridotites,

Q —= Thaba Putsoa deformed peridotites. ZIVC approximates upper
stability P,T of phlogopite (Eggler and Wendlandt, 1979); Amph -
amphibole stability (Kushiro, 1968).

Fig. IV-12: Comparing the P,T arrays produced by using different
combinations of the available geothermometers and geobarometers.

1 - Wells (1977) av. T°C and MgcGregor (1974) Pkb; 2 - as in Fig.
Iv=11; 3 - Wells (1977) av. T°C and Akella (1976) Pkb. The Matsoku
and Thaba Putsoa data are as in Fig. IV-11. See also Tables IV-22,23.
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Fig. V-1

Diagrammatic flowchart of the textural classification
designed for mafic to intermediate xenoliths.

Grain shape

size
Granular

<1 mm. § Fine (FG)
1-2mm. | Medium (MG)

>2 mm. | Coarse (CG)
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Massive
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Fig. V=-24: Ca-Mg-Fe variation for garnets
and clinopyroxene (cpx) in eclogite xeno-
liths.
Tie lines are shown

® — center of grain

O - edge of grain
Fields show variation in individual
xenoliths.

GARNET

Fe



Fig. V-2B: Ca-Mg-Fe variation jor garmets
and clinopyrozene in kyanite eclogite xeno-
liths.

Short tails indicate zoning towards
grain edges.

CPX

Ca

Fig.

GARNET

Fe



Fig. -V—'ZC': Ca—Mg—E"e variation for garnets
and clinopyroxene in garnet granulite
xenoliths.

GARNET

Fe



Fig. V-2D: Ca-Mg-Fe variation for garnets and
elinopyroxene in Kyanite garnet granulites.

CPX

Ca

Fig. v-2D

GARNET

Fe



Fig. V-3: Swmmary Ca-Mg-Fe for garnets in
zenoliths and compared with data from Roberts
Vietor (Hatton, 1978) and Orapa (Shee, 1978).
Eclogites (Fig. V-24)

Kyanite eclogites (Fig. V-2B)

Garnet granulites (Fig. V-2C)

Kyanite garmet granulites (Fig. V-2D)
Roberts Victor eclogites - main trend
Roberts Vietor Ca-rich eclogites
Roberts Viector Corundum + Kyanite
eclogites

Orapa crustal xenoliths (gt+ky+plag).
Orapa garnet granulite.
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Mg/Mg+Fe in Garnets

Fig. V-4A: Frequency (F) histogram of garnet Mg/Mg+Fe
ratio in xenoliths.

E = Eclogite
XE = Kyanite eclogitc
GG = Garmet granulite
KGG = Kyanite garnet granulite.
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Pig. V-4B: Mg/Mg+Fe in garnet and clinopyroxene v§. xenolith
whole rock Mg/ig+Fe (Fe from total Fey03).
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O - Kyanite eclogites

A - Garnet granulites
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Fig. V-54: Ca0 (wt.%) vs. Mg/Mg+Fe in garnetis from xenoliths.
Symbols as in Fig. V-4.

Fig. V-5B: Frequency (F) histogram of Ti0O,(wt.%) and M0 (wt.%)
contents in garmets of menoliths. Abbreviations as in Fig. V-4.
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Fig. V=6: Mg0, FeO, Ca0 zoning trends in garmets from xenoliths.
Open circles are grain edges; others are cores.

V=6C - Garmets from kyanite garnet granulites (KGG)
V-6B - Garnets from garnet granulites (GG)
V-6A = Garmets from partially melted eclogites(E).
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Fe/Mg in CPX
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Fig. V-7: Fe/Mg in clinopyrozene vs. Fe/Mg in garnets
of wenoliths. Radiating lines are constant values of

_ Gt (Fe/Mg) . . ..
Ky = oz (Fe/Mg)" Tails from data points indicate

zoning towards grain edges from cores. Symbols as in
Fig. V-4,
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Fig. V-9B
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Pig. V-9B: Na,0 (wt.%) vs. Mg/Mg+Fe
V-94: Al,03 (wt.%) vs. Mg/Mg+Fe

in clinopyroxenes from xenoliths.

Symbols and abbreviations as in Fig. V-4.
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Fig. V-10: Frequency (F) histogram of Ti0, (wt.%) and MnO (wt.%)
contents in clinopyroxenes from the xenoliths. Abbreviations as
in Fig. V-4.
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Fig. V-11: Ti0, (wt.%) vs. Mg/Mg+Fe in
clinopyroxenes from the xenoliths.
Abbreviations as in Fig. V-4.



avr

avno
0S ov 0¢ 0¢ ol 0
7 o / / / / / / /
1 ®
o eO ® o ...’
O
O v % v
o} & \\
ot S !
o8
8r-A ‘b2

‘b—A *Dag ulr sv sjoqufic *sabpe uipab

SpdoMoq Buluoz moys s71vy ‘o8318pvl = qVr
£(2327180ad3f + 2113D3SUD + 912U0ISD]IOM) ]DIILD]
—1aponb = qynd fsypwasyosi = [HISI -:4207d

UOLIDLIDQ Sd2qUBUPUD dUdXOodAdour]) 21—/ *B2g

HOS1



1t C

L 12133A
e
9}
Fig. V-13 o ky
-
ﬁ\
. 02233
\\
7\—. \ \\ ky
A Y
04-1 AN
N
b
AN \ %o ky |
S5t
A\\s
3 ] ] 1 ] ] ] | | I
66 78 - 90 . 96
Mg/Mg+ Fe
Fig. V-13: Al,03 (wt.%) vs. Mg/Mg+Fe zoning (center to edge)

trends in clinopyroxene from garnet granulites (GG A ) and

kyanite garnet granulites (KGG it ).

For KGG, zoning is shown

from center (c) to edge (e) and to clinopyroxene coexisting with

kyanite (ky).

Symbols as in Fig. V-4.
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Fig. V-14: Change in the (Jad/Jad + Tsch) ratio of zenolith clino-
pyroxenes with changing clinopyroxene Mg/Mg+Fe ratio. This plot shows
how granulite clinopyroxene edge compositions are zoned towards the
Jad/Tsch ratios of eclogitic clinopyroxenes. Symbols as in Fig. V-4
and (% ) = secondary clinopyroxenes in partially melted eclogites.
Note the low jadeite content of these secondary pyroxenes.
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Fig. V-144A: Comparing the tschermak (TSCH) and jadeite (JAD)
contents of the clinopyroxenes oOf the Karroo eclogites (E) and
kyanite eclogites (KE) with those from Orapa and Roberts
Victor (type 1,2) (Shee, 1978; Hatton, 1978). F = frequency.
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Fig. V-154: Frequency histogram of Ab/Ab+An+Or ratios in plagioclases of
‘garnet granulites and kyanite garmet granulites. NG are data for Namaqua

granulites (Jackson, 1976).
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Fig. V-15B: Frequency histogram of normative Ab/Ab+An ratios from
xenolith bulk composition data. Abbreviations as in Fig. V-4.
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Fig. V-174
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Fe /Mg in Cpx

Fig. V-174: Fe/Mg of amphibole vs. Fe/Mg of
clinopyroxene in garnet granulites and an
eclogite.

Fe/Mg in Gt

Fig. V=17B: Fe/Mg of amphibole vs. Fe/Mg of
garnet in garnet granulites and an eclogite.
Lines are values of constant

X = (Fe/Mg)Gt,Cpx
D (Fe/Mg)Amph
Fig. V-4.

Abbreviations as in
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Fig. V-184: Comparing the primary (A ) and
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ite and eclogite xenoliths respectively with those
. from two-pyroxene granulites in Namaqualand (after

Fig. 30 in Jackson, 1976).

A + D is increasing meta-—

morphic grade in the Namaqua metabasites.
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Fig. V=20: Variations (in wt.%) of Aly03, Ti0Op, and Na,0 in
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Fig. V=224 to H: Whole rock major element variation diagrams for the basic
xenoliths, Data are in wt.% and are plotted against MgO selected to re-
present a differentiation index. Total iron as Fe,0;,

®Eclogites from Lovedale )
®Eclogites from other localities ) E
OKyanite eclogites KE
A Garnet granulites GG
Lt Kyanite garnet granulites KGG

Trends shown by dashed lines have been fitted by eye.

Fig. V-22I: The major element data plotted on a total alkali vs. silica
diagram. Fields after Kuno (1968).

Symbols as above.

Fig. V=22J: Illustrating the more sodic and aluminous bulk rock composition
of the granulites compared to the eclogites.” Symbols as above.

Fig. V-22K: Frequency (F) histogram of whole rock Mg/Mg+Fe ratios
(Fe = total Fey03). Av. = average. Abbreviations for the different
groups as above.

Fig. V-22L: AF*M diagram for the basic xenolith compositions.

4 = Nay0 + K,0, M = Mg0, F*= total Fe,03. Fe enrichment and cale alkaline
indicate the two major trends seen in common igneous rocks on this type of
diagram. Eclogites appear to be on a Fe enrichment trend while the
kyanite eclogites and some garmet granulites may be of a calec alkaline
nature.
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Fig, V-23A: Comparing the total normative mafic contents
(pyroxene + olivine) of the basic xenoliths to their
femie contents (feldspar + nepheline). The dashed line
shows the cut-off between eclogites and granulites (note
2 kyanite eclogites plot in the granulite field). The
other line (—-=~-=—) shows the similar cut—off for the
Lesotho xenoliths (diagram after Griffin et al., 1979).

Fig. V-23B: Comparing normative olivine and plagioclase
compositions of the basic xenoliths. Symbols and abbre-
viations as in Fig. V-22.



Fig. V-24A to K: Whole rock trace element variation diagrams for the basic
xenoliths. Trace element data are given in ppm and are plotted against the
differentiation index MgO (wt.%). Note in A,B the vertical scale is com—
pressed.

Pig. V-24L: K,0 (wt.%) vs. Rb (ppm) for the basic xenoliths. Lines show
constant values of the K/Rb ratio values indicated. Inset is a frequency
(F) histogram to more clearly indicate the distribution of K/Rb ratios
especially at low concentrations of Ko,0 and Rb.

Fig. V-24M: Frequency (F) histogram showing distribution of basic xenolith
Zr/Nb ratios.

Fig. V-24N: Frequency (F) histogram showing distribution of basic xenolith
Zr/Y ratios.

Fig. V-24 0: Illustrating the positive correlation between the whole rock
V and Y contents of the bastic xenoliths.

The symbols and group abbreviations are as in Fig. V-22.
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Fig. V=-25: Major (510, to Ti0, in wt.%) and trace(Zr to Cr in ppm) element
variation diagrams plotted with Mg0O (wt.%) content as the differentiation
index. The compositions of basic xzenoliths are compared with other rock
types to test simple petrogenetic models.

or Eclogites from the Karroo pipes.
O KE Kyanite eclogites from the Karroo pipes.
A GG Garnet granulites from the Karroo pipes.

A GG Garnet granulites — Lesotho (Griffin et al., 1979).
B G Garnet websterites - Lesotho (Griffin et al., 1979),

L Y Average amphibolite from eastern Namaqualand (Geringer, 1979).
A 4D Average andesite (Taylor, 1969).
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- T°C
Fig. V-26: The estimated P,T regime of equilibration for the basic xeno-
Liths from the Karroo pipes. ® - eclogite, O- kyanite eclogite, &- gar-
net granulite, Lt- kyanite garnet granulite. The points are plotted
using the geothermometer of Ellis and Green (1979) and the geobarometer
of Currie and Curtis (1976) - for details see text). The dotted area is
the preferred P,T regime. The following mineral reactions are used to
independently comstrain the xenolith P,T area:
Amphibole (Amph, ) stability and gabbro solidus - Wyllie. (1971).

Quartz ~ Coesite transition - Wyllie (1971).
Scapolite  (Seap) and sulfate scapolite (5=Scap) stability - Goldsmith
‘ (1976).

Kyanite (Ky) - Sillimanite (Sill) transition - Richardson et al. (1968).
The plagioclase~out (Pl. out) reactions in experimental runs on the fol~
Lowing natural rocks: Olivine tholeiite A (01. Thol.), Kyanite eclogite
(Ky. Ee.), High-Al basalt (HAB), gabbro (NMS) and gabbroic anorthosite
(G. Anorth), as well as the garnet-in (Gt.=in) reaction in gabbro NMS

are from Green and Ringwood (1967 , 1972) and Green (1967). Also shown
are oceanic and shield geotherms (Wyllie, 1971) and the equilibration
fields for garmet granulites from Lesotho (ILes. G. = from Griffin et al.,
1979), ultrabasics from Hebron (Hb) and Melton Wold (MW) (from this work).
f&' is the invariant point of Hensen (1976) at 850 Cy, 14 kb (see

Fig. V-28 and text).
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Fib, V=27: Illustrating the control of varying bulk composition on the stability of
vlagioclase at high P and T. This is a summary of the experimental datq of Green and
Ringwood (1967, 1972) and Green (1967) and is similar to that presented in Green and
Ringwood (1972). Abbreviations qs in Fig. V-26.
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’ Fig., V-28

>

Fig. V-28: The hypothetical invariant point ( *) in the
system Ca0-Mg0-Al,03~510, studied by Hensen (1976). Reaction
textures seen in certain kyanite garnet granulites are inter—
preted to indicate reactions A,B occurring when xenoliths
cooled. Abbreviations are Py — pyrope, Gr — grossular,

En - enstatite, Di - diopside, Ky - kyanite, @tz - quartsz,

St = sillimanite, An - anorthite.
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Fig. V-29: The study area () shown in relation to the
Namaqua-Natal mobile belt and the Karroo sedimentary cover
and situated to the south of the Kaapvaal craton (Kaapvaal
eraton limit shown by dashed line). 0.R. - Orange river.
Latitudes (S - south) and longitudes (E - east) are given.
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6,021 4487
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L7482 1.5
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1,938 1,907
16797 14,704
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40
£.389
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3

6,241
A73
1,235
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§.284
b
5,981
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1.331
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1,426 -
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5.847
807 .
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1,919
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TABLE XT-4
X MATRIX PHLOGOPITES IN KIMBERLITES $%

24 22

5102 4.3 4039
T2 LM 240
AT 62 597

crao3 05 ND

FED 12,49 §13.53
KNO 07 06
GO 25.63 25,32
Al 07 B Y
NAZD A2 A0
K20 .73 9.10

ToTAL 97,38 96.76
. K% ATOMIC PROPORTIONS KASED ON SELECTED HO. OF DXYGENS If

OXYGER 2l a
ol 6.27% §.20%
11 494 1 28%
AL §.413 1,084
R s
Fe2¢ 1,588 1.738
o 067 Lot
- HE 5.806 5.797
CA 04 034
NA 38 030
R i.887 1.782

sUH 16,928 16,918

$18% SAMPLE DIRECTORY #i3%

——— s = o o

SAMPLE NO. ' DESCRIPTION ' SANPLE HO. ’ DESCRIPTION

Fa PHL. 2 INTERSTIT., *®
22 PHL. 3 INTERSTIT., °
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{
5102 53.03
T2 7
AL202 Bb
CR203 23
FEO 3.3
HND 08
}GO 17,44
£A0 22,55
 KA20 ]
K20 811
TOTAL  96.84
OXYGEN )
Sl 1,957
019
AL 937
R 007
FE21 404
g 002
HG 969
(] 892
NA 024
K .003
SUM 4.017
Ch 45.40
HG 49,32
FE S©.28
- 70,33
_ C: 47.93
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i
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3
3
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b9
27
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.45
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O e Y O
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1,084 1,983
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002062
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43
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D
09
D
4.82
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86.39
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b

o
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7
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63 22
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BN T
g5
%09 18,50

08 N

A3 W
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J8.98
ND
.48
ND -
3.58
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44,88
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- TABLE II-4: KIMBERLITE WHOLE ROCK ANALYSES.
(MAJORS IN WT.Z,TRACES IN PPM.)

ALZ203
FE203%
MNO
MGO
CAD
N&20
K20
P205
H20+
H20-
Coz2
TOTAL

RB
RA
SR
ZR
NB
CR
v
SC
NI
co
GA
Y

02012

.92
8.69
.61
8.90
100.20

58
1527
1240
359
187
896
211
19
864
83
6.0
17

07312

.91
8.91
.27
8.30
100.49

48
793
881
312
1464
723
159
15
731
92
9.6
18

092012

5.6
21

FE203*=TOTAL FE AS FE203.

H20+,C02 WERE DETERMINED BY
"TYPE=KIMBERLITE TYPE WHERE:

NOTE THAT THE PK VARIETY OF .

BLANK=NOT ANALYSED.

10092

- - . -

34.15
1.22
3.62
7.40
.16
28.12
8.03
.04
2.99
1.24
7.94
.58
4.54
100.03

71
2691
1937
334
124
1287
62
28
1084
78
4.5
19

30012

33

33012

86.97

101

1696
1243
1327
262
670
193
22
468
106
13.0
26

GAS CHROMOTOGRAPHY.
CK=CALCITE KIMEERLITE.

PK=PHLOGOPITE KIMBERLITE.
21012 WAS ANALYSED(SEE 11.3).

3.31

- 100.39

1014

2806
866
117

151

1326
517 -
12

1517

97
2.7
14

100.24

107
1613
482

- 271

180
1270
102
12
1469
98 -
4.2
8



TABLE 11-5: COMPARING THE COMPOSITIONS OF THE KARROO KIMRFRLITFJ
WITH OTHER KIMBERLITES.
{MAJORS IN WT.Z,TRACES IN PPM.)

SA.K LES.K RUS.K BAS.K NMIC.K KARRGO CK KARROO PK

by S e e da At B e S e P v e vue M me e e R s Ao e G e e e Sde  Sem e e e e s e A T me WA s B e s e e e Wty

-1

8102 36.36 33.21 27.64 35.2 31.% 26-34 35-36
TI102 .78 1.97 1.65 2.32 2.03 1.2-4.2 s 93-1.6
AL203 5.13 4.45 3.17 4.90 4.9 2.3-3.6 2.3-2.4
FE203* 8.57 10.59 8.46 10.89 11.67 7.4~14.4 8.4-9.1
MNO .16 17 .13 .11 .10 L16-.27 LH4-013
- MGO 17.43 22.78 24.31 27.9 23.9 21-28 30-32
CRO 11.16 2.36 14.13 7.6 0.6 8.0-1341 4.2-5.6
NAZO .42 B .32 .31 L01-.33 L0Z2-.03
K20 1.52 .79 .79 .28 2.1 54-3.0 1.9-2.3
P205 .55 .65 .55 .72 .66 L1104 -38~.42
H20+ . 8.04 7.89 7.4 7.1 7.9-8.9 9.5-10.6
€02 4.58 10.84 3.3 5.9 4.5-8.9 3.3-2.6
RB 21 16-101 101-107
EA 740 793-2691 1613-2806
SR 445 881-1205 482886
ZR 450 302-1327 117-271
NB 240 124262 151-180
CR 1160 670-1287 1270-1396
v 120 62-211 51-102 .
24 15~28 12
NI ‘ 668-1084 14692-1517
co 77 78 104 97-98
GA 9 4.5-13 2.7-4.2
Y 17 26 8-14
MAJOR ELEMENT DATA FOR: SA.K (AVERAGE SOUTH AFRICAN KIMBERLITE)
LES.K( " LESOTHO " )
RUS.K( " YAKUTIA " )
. BAS.K( " *BASALTICH " )
MIC.KC " #*MICACEQUS* ' " )

ARE FROM GURNEY+EBRAHIM(19273).
TRACE ELEMENT DATA ARE FROM DANJON(1967) KARLE ET AL.,1975 AND
GURNEY+ERBRAHIM(1973).
RANGES FOR KARROO PIPES FROM TABLE II 4.
FE203%=AS IN TABLE II-4.

)



- b

i
5102 .77
|3 {1/ -
AL203 24,87
CR203 2
FEQ 4,49
HNO 24
KGO an.27
CAd 4.54
NAZ0 .09
€0
TOTAL  79.¢9
OXYGEN 12
51 2.995
T ,045
AL §.847
cr 69
Fe2: 509
W L3
2.1466
CA 49
NA 013
X
SUH 8.807
CA §1.53
HG 71,63
FE 16.24
e 80.97
SAKPLE RO,

i ————

TALLE 1X1-4
#% GARNEY HECACRYSTS-LEXKERFONTEIN €3

7 I+ ¢
3062 AMLbh AL AL

g .78 83 .84
2187 . 21.M 2i.b4 21,83

-4.00 t.08 .02 §.1%
- B.b4 8.83 8.7 ?.41
A2 23 23 W20

20,52 20.70 2§42 20,73
£.39 4.63 4.42 §.93
.08 L6 .08 07

97.10 79.94 99.57  100.50

? 8
41.56 41,54
v R
21,86 21,57 .
1. a7
2,92 8.8
21 25
20,53 19.69
4,79 4,68
06 .08

79.94 78.48 1

%% ATOMIC PROPORYIOHS DBASED ON SELECTED NO. OF OXYGENS %%

i2

2.9%0
049
1,797
077
547
J13
2.204
078
013

8.033

Ca 12.2

BE 71.04
FE 16.76

e 80,92

D.612

D.GT%
D.LY24
D.618
b.GT22

i2 i2 12 12

2.9%¢ 2.974 2.570 2.963

.043 042 045 045
§.852 1.847 i.828 1,832
.057 13 L858 065
549 527 526 543
Ai2 014 044 014
2.197 2.203 2.25¢ 2.200
23 358 39 0376

044 .08 041 L0

.018 8.03% 8.048 2.046

i2 i2

2.97¢8 3.008
042 .048
1.842 .41
857 A%
540 334
043 015

2.487 2.429
b7 b3
T B 1§

8.034 8.001

CA 11,07 CA 11,59 CA 10.87 CA 12.06 CA 15,85 CA 12.02 CA
MG 71.94 HGC 74,33 MG 72,27 MG 70.54 WG 70.6% HG 70.32 I

CFE47.00 FE 17.07 FE 16,86 FE 47,40 FE 17.45 FE {7.66 fE

K: 80.89 H: 80.67 M: 81.08 M: 80.22 M:

137 SAMPLE DIRECTORY &%

DESCRIPTION SAHPLE NO.

ae.2¢ H: 7993

h.E142

D.GTi0

USRS

b.ETi3
D.GT26+1.0L,2

41.58
R

P 3
i.00

7024

Hn
ik

20.49
&%

Qb

£0.0¢%

12
f 14

- 2,974

Q46

1.822

Q64
853
013
2,404
80

Q88

8,042
§2,20
70,07
17,7

79.80

it

44,57
B2
24.28
97
7.46
24
20.18
4,44
08

iz

3.004
045
1.844
057
594

©L 018
2.475
246
Qi

2.028i
Ch 11.24
HE 70.74
FE 18.82

K 79.70



s102
1102
AL20T
CR203
FEO
HHO
i8]
CAD
HAZD
Rel

TOTAL

. OXYGEN

s
1]
AL
K
FE2
i
e
Ch
N

- SAHPLE

-

if

14,35
9
.54
91
7,52
28
19,82
4,54
08

a.

e

TARLE T1I-1
4% GARNET MEGACRYSTS-LEKKERFONTEIN %

D67 20

iz 3 i4 is 16 17 ie i?
41.64 .24 4148 443 4090 i.62 40.86 10.70
89 1,83 98 1.00 f.08 i.01 77 S8
28,7 24,86 214 21.48 c1.47 21,50 21.95 22,3
8 % 57 61 A8, 39 ND 04
294 1042 11.26 1,42 i1.64 12.08 12,54 13.7%
24 .27 26 26 27 .28 32 3
20,97 17.48 i%.14 19.40 8.7 18.29 17.29 7.2
4.65 4,72 4.92 4.10 4,87 4.72 4.54 4.45
87 09 09 A0 A3 Al 07 08
100.0% 79.40  104.01 99.20 79.%2 99.40  98.30 79.53
- %% ATOMIC PROPORTICMS BASED ON SELECTED.ND. 0F OXYGENS %%
2 i2 12 - 12 i2 i2 {2 i2
2.98¢ 2,980 é,973 2.988 2.972 2.987 J. 186 2,975
048 056 053 059 059 A58 043 A2
1.8%7 {862 1.839 1,839 {.83¢9 1.84% 1,963 1.925
044 023 .033 035 028 22 ' 002
995 &30 ,6810 694 e 736 776 84
B15 048 i 016 047 047 020 22
2.142 2.066 2,05% 2,068 2.02 1.985 1,896 1.477
.58 3bb 381 19 La7? 368 3568 A9
010 043 3 044 018 16 840 i
8.031 g.022 8.045  8.027 g.044 8.032 g.804 8.0
CA 12,30 CA 11.5% €A 11.94 Ch 12,20 T4 10,36 Cﬁ 12,19 Cp 11,92 CA 11,77 CA 11,37
HG 69.08 MG 49,20 MG £7.49 MG 56,01 NG 67.12 HG 65.41 HG 64.26 HC 62.75 MG 61.:2
FE 10,62 FE 19,24 FE 20.57 FE 21,79 FE 22,52 FE 22.68 FE 23,82 FE 25,48 fFE 27.4
M 78,77 K 78.25 M 76.64 H: 7S.18 M: 74,88 M: 7447 H: 7296 M 7442 M 69,07
$35y  SAMPLE DIRECTORY i3z
DERCRIPTION - SANPLE WO, © DESCRIPTION
b.E17 ' it D.GT20
D.GTi4 ' i7 b.GTi¢
D.CT4 i8 D.GTi+1.ILHY
- D.GTL : 1% D.ET17
b.6724

40.50

21,95
ND
14.95
3¢
16.37
4.7
g2

§9.63

{2

2.97%
04
£.908

A28
024
1.7%4
70
647

8.043

Ch 12.04

H5 58.18

FE 29.81

I -0 Vi



ST
TI02
AL203
CR203
FED
KHO
HeD
CAD
NA2D
K20

10TAL

BXYCEN

31
11
AL
CR
Fe2+
L
HG
(]
N

¥

SUH

SANPLE

2

48.70
W9
24,94
N
1%.47
42
16,43
4.80

09

1€0.57

12

2,973
038

i.8
745
026

1.789

376

043

8.050
cA 12.08
KG 57,92
fE 20.37

K 65.43

RBI

ot s et o e

_ THELE TII-A
¥E GARNET MECACRYSIS-LEKKERFONTEIN %4

2 23
3#.27 4.8
49 59
72,03 2.9
A 08
13.92 - 11,57
m 3
7.27 7.2
L8 442
06 05

180.25 99.77

-~ % ATOMIC PROPORTIONS BASED ON SELECTED ND. OF DXYGENS #%

2 12
2997 299
03 .03
£.895 1,912
003003
845 .82
20020
.89 1.875
3% g
208007
B.025  8.017

CA 11,67 CA 14,32
MC 60,80 MG 61,57
FE 27,50 FE 27,12

Hi 68,86 H: 69.42

E8%  SAMPLE DIRECTORY %258

DESCRIPTICON SAKPLE NO,
D.GTS4I.ILKS
I.GTAR IN ILM4.
1.6T4C IN ILH4

- DESCRIPTION

———— i -



s102
1102
AL20%
- cR2md
FEO
HHO
HEO
Cho
NA20
K20

TOTAL

DRYGE

SI
11
AL
R

ih

- K6

CA
KA
X

SUH

N

FE24

54,54
3
2.7%
39
5.47
Al
19.9%
14,26
i.62
D

79740

6

1,972

009
J47
044
456
003
£.076
/553
14

4,612
Ch 39.97

He 60.26
FE 8.76

K B30
A

SAHPLE MO,

- o e o @

VY e L PO -

n
i

55.24
33

&N

k7

5,35
A0
19.74
14.09
.56
ND

79.49

-

(¥p
Ll

ro
= el G ] M-CS
EA R i ive it

[ %31

A

17.54

14,06
f.64
KD

79.15

4

54.48
33
2.74
3
5.54
A0
19.98
4,13
- 1.56
ND

99.16

2% ATOHIC PROPORTIONS

b

i.98¢
609
A4S
040
Jbi
003
1,060
543
68

3.997

Ch 30.80
MG £0.07

FE 7.43

M, g6.24
€: 33.89

b.CPX12
D.CPX1
D.CPXA
p.CPX{Z
D.CPX40

6

i.538
016
Al
00F
A6d
003

1,954
544
43

3.9%
Ca 30.97

HG 59.87
FE 9.1t

DESCKRIPTION

b

1.972
009
Al
009
458
003

£.078
.543
469

§.012

CA 30.56

HG 60,09

FE 9.3%

i 86.54
£: 33.14

TARLE III-2
- ¥% CLINOPYROXENE+ORTHOPYROXERE HECACRYSTS-LEKKERFONTEIN %%

5

- 54,
g3
2,64
A
5.46
A2
£9.24
i5.23
1.57
ND

99.36

5

1.969
009
A3
049
A6t
004

§.045
572
140

4.047
Ch 32.83

G 57.98
FE 9.19

3558 SAMPLE DIRSCTURY %%¥3

& 7 d ?
54.99 54.52 L 54465
36 b 36 Al
2.72 2.64 2.75 2.6
4 32 i 27
5.5 5.5 5.52 5.43
A2 J2 42 Al
19.47 19.33 19.47 18,57
£3.9% i5.26 13,96 i4.92
i.64 4.5 LE7 1.70.
D ND "ND ¥D
79.47 97973 78.%9 78.77
BASED ON SELECTED NO. OF OXVGENS %4
b ] b b
1.987 5,969 i.989 i.9738
010 010 010 LM
gk A1z 148 )
D10 .009 009 008
168 168 168 165
D04 004 004 03
1.048 i.041 £.033 1,007
540 S0 544 /582
115 Jid JA18 A2
3.998 4,046 3.997 4.080.
CA 20,75 CA 32,83 CA 31.67 CA 3347
HG 59.69 HG S7.84 HG S7.34 HG 57.4%
FE 9.57 FE 9.24 FE §.59 FE §.42
H: 86,19 H: 36.10 H: 86,07 # 85.%3
£: 34,00 C: 26,20 C: 34,36 C: Jb.81
SAKPLE NO. DEECRIPTION
b D.CPX2
7 D.CPX3
8 p.CPXY
¢ D.CPXI
0 D.CFXS

i1

54.50
39
2.74
2%
5.58
A3
i6.88
15.4%
.67
MD

99.55

1,974
NN
47
008
Bt
Q04

1,048
579
447

4. 615



. —— - A

| TRMLE 11)-2
§% CLINOPYROXENE +ORTHORYROXENE MEGACRYSTS-LEVKERFONTEIN &%

ii it i3 14 15 it 17 - 18 1? 2
5102 53.93 54,39 54,32 54.60 55.28 54,61 24.63 W 04.02 53.78
Tio2 43 Al 40 47 .48 45 40 AL 33 42
AL203 2,73 2.7 2.49 2.62 2,467 2,70 2,64 2,97 a.63 2.36
CR203 24 2% 09 40 09 W06 (5 )] N 07
FED 5. 5.94 6.5 6,47 .56 6.57 T §.43 b.24 6.08
Lhil g2 09 09 A2 Ai Nt 8 A0 44 A2

M0 - 1B.44 13,54 18.53 18.26 13.10 i7.96 17.33 7.3 17,49 16.90
CAf 15.58 15,57 i6.38 15.49 15.78 16,15 16,51 17,34 17.04 16.82

HA20 1.76 1.48 .83 1.7 i.82 1.8 1.90 .78 4.7 .94
K20 N D HD 04 HD 0% .04 b ND ND

TOTAL 79,03 99.68 10096 7995 100.9%  f00.51 100,01 79.98 9%.77 98.50

%¥ ATOKIC PROPORTIONS EASED OM SELECTED MO. OF OXYSENS £

OXYGER. & & 6 & b b 6 b b &

S1 1,948 £.871 1,955 1.977 1.982 £.974  1.942 1.9 f.968 £.782
11 W 012 041 014 813 013 JDi2 RS i 018 812
il 47 A1S 414 A2 A3 A1S A2 40 A5 402
R 007 007 003 63 003 002 003 ' 092
FE21 474 180 9% A9 497 493 %4 486 A7 487
fit 004 003 003 004 003 02 803 002 004 04
HG 1,004 .05 994 .98% 967 967 937 42 950 927
tA -1 D 1) b32 604 506 625 542 575 b5 Bb45
HA A2 118 428 425 27 438 134 425 A28 A7

X 203 » 002 002 082
sum 4.022 4,017 4.038 4,017 L.04 4,02¢ 4.0i8 4,02 4,02 4922
CA 34.25 CA 34.89 CA J6.19 CA 37.44 CA 34,85 CA 37.38

33.72
€5.29 MG SA.BA MG S4.03 MG S2.84 G S2.27 MG SZ.61 MG 52.44
10,99 FE §4,41 FE {1,08 FE 10,97 FE 10,33 FE i0.53 FE §0.53

CA 34,08 Ch 33.81 CA3A4E C
HG S6.47 KNG S&.14 MG 94.56 W
FE 9.75 FE 10,05 FE 10.76 FE

: 82,24 ;64,49 K 83.32 M 33.20
D 40,65 Cr 4176 O ML49 € 4172

86,20 K BA.BL M: B3.5T M: @141 M: 8310 H: €298
C: 27,76 €: 37,59 C: 38.86 C: 37.88 ©: 38.93 C: J9.24

BYEE  SAMPLE DIRECTORY £23%

SAMPLE MO, DEECRIPTION GAHPLE MG, BEGCRIPTION
i b.CPXLS- 16 L.CPXS
fa D.CPY7 17 L.CPYA.
3 L.CPXL b1 1.CPA7D+ILH7A
14 L.crxl . i? 1.CRATECILH7A

{5 L.Cpx2 o0 I.CPXiBeILIIA



sinz
1102
AL203
CR203
FEO
HNO
HED
€40
NA20
K20

TOTAL

OXYGEH

51
11
AL
R
FEZ:
1M
HG
CA
NA
- K

SUH

GANPLE
24
22
23
24
25

HD
6.29
A9
17,32
17.18
i.84
08

100,04

b

1,974
048
A4

A9
003
938
5%
28
004

4.027
CA 37.26
He 52.17
FE 10.563

H: 63.07
C: 41,63

HO.

o= e
P

DR L

— -
— O~ e
D I D LT e LA

~3 L1

78.%2

23

53.98
33
2.47
N4
6.40
A0
16.70
17,55
{.81
HD

77.40

24

54.04
34
2.45
D
£.47
A0
16,76
17.52
1.78
ND

79.48

%L ATOMIC PROPORTIONS

b

1.983
040
A

55
064
908
5%
A3
003

4,022

Ca 37.74 CA 38.34
HG 51.26 HG S0.75
FE 11,00 FE 10,94

K 82.3
£: 2.4

LSl £

ra e

DESCRIPTION

1.CPX7C+1LH7A
1.CPX14B+ LKL
1.CPASC+ILMRA

1.CPX7B+1LHTA

1.CPX4D+1LHAA T GT4

b

1.978
009
407
BiH
J%6
.003
212
8%

429

4.024

Wi 32,38
C: 43,04

4

&

£.977
008
106

498
083
914
87
2t

4,924

CA 28,19
WG 58.81
FE 14.04

K 82.19
g 42.54

T2k SAMPLE DIRECTORY .2333

TARLE 111-2
$% CLINOPYROXENE+ORTHOPYROXEME HEGACRYSTS-LEKKERFONTEIN X

2

53.82
.35
2.49
4
§.3
A3
16.36
17.40
£.93
b

98.92

r

2

54.28
34
2,46
Nb
b.36
A

16,19

17.54
1.85
b

97.1%

BASED ON SELECTED ND. OF OXYGENG *¥

b

{.981
i
JA6g
004
A%
004
878
5686
138

4,024
Ch I8.55
UG 50,42
FE 11,03

M: 82.05
£ 43.13

b

1,991

009
A6

495
003
.Bes
687
A3

4,012

CA 38.96
HG 50.02

FE 11,93

M: 81,94
L: 43.79

27 28
S.75 53,45
35 35
247 2.53

HD 04
636  6.48
A4 A1
642 15.95
17,45 17,41
176 197

T )
99,44 97.94
b 5

2.000 1.8
G100 040
Al At
008

A9 20
004003
477 478
BR300
A A2
4,060 4,018
CA 30,92 CA 38.70
MG 50.00 MG 49.86
FE 14,07 FE £4.44
M: 81,87 H: B1.34

C: 43,77 C: 43.70

SARPLE NG,

1,979
085

it
Ry LY

Si7
D04
f.ed2
033
012

4,002

th 170
H6 82.143%
FE 16.17

#: 23.5%
C: 2.03

DESCRIPTION

1,CPXIR+ILHIA

1.CPASB+ILHBA

1.CPXSReILHSA

1.0PX8B+ ILKRA

1.0PX{RR+ILKL

27

55,69
23
1.04
04
19.40
g4
38,47
97
b
(il

98.87

b

S~l?7
005
844
(02
Aot
1004

i.644
037
i

.99

Ch 1.29
WG 32.72

FE 15,39

B pe.32

C:



5102
Tig2
AL203
CrRaoz
FED
HND
HGO
CAD
NA20

I

TOTAL

IXYGER

1
11
AL
R
FeE2+
M
- HE
 CA
NA
K

SUN

e~

1.972
80
039

327
004
i.644
024
042

4,009
cA 1.72
KG 01,64
FE §5.64

M: 83.07

o208

SANPLE

O,

i

TAMLE T11-2

K& CLINDPYROXENE+ORTHOPYROXERE REGACRYSTS-LEKKERFONTEIN $%

£% ATOMIC PROPORTIONS BASED OX SELECTED NO. OF OXYGENS ¥¥

DESCRIPTION

1.0PX2B4ILH2A

$52%  SANPLE DIRECTORY %382

SAKPLE WO,

DESCRIPYION

o ——— e e



(WS

s102
Tig2 49,34
aL20T §.40
CR202 38
FEO 38.43
K0 g8
KGO 11.05
.CHO
HAZD
KZG
TOTAL  100.82
OXYCEN >
51
11 086
AL AT
CR 407
FE24 775
BN 083
EG M
LA
KA
X
SUH 2,099
SEMPLE KO,
i
2
4
S

TARLE 111-3
_ F% JLMENITE HEGACRYSTS-LEKKERFDRTEIN £%

2 1 4 S 6 7 8 ?
48.97 48.98 49.47 19,24 42.84 Sﬂ.iﬂ 56,25 49,67
] 85 1.3 45 76 Bh B3 83
36 A9 A 26 .14 g7 42 Ab
7.9 28,79 3.9 39.55 38,45 37.86 18,48 39.22
$1 W2 % D U 18 A5 .48
10.74 ig.2 7.80 10,20 .92 7.04 B.94 B.64
97.42 9%.27° 100,32 {00.04 98.56 78.40 98,77 .~ 78.40
1% ATOKIC PROPORTIONS BASED ON SELECTED KO. OF OXYGENS 2%
3 3 3 3 3 S 3 M
898 8% 876 876 M7 725 .923 M8
37 024 032 089 028 023 24 24
007 004 602 085 ,003 003 ,002 003
766 789 884 B4 787 77 786 207
D83 004 004 003 604 003 004
g8t 372 345 68 28 338 324 37
2,088 2,090 2.08% 2,192 2.068 2.052 2.064 2,608
$35¢  SANPLE DIRECTORY %3%%
DESCRIPTION TAMPLE NO. DESCRIFTION
L.iLM2+«L CrX2 ' 5 ILH7B+1.CPX7C.DE
L. ILK3+L.CPXT 7 ILEIA+T.CPXiZ
L ILMSAL,CPYS _ 8 ILY7A+1.CPX7C,D,E
L. ILEA+L.CPYY ' 9 ILK{2A+1,0PX128

L ILHEL,CPXYL ip TLHLGA+PHL

.

R
24
L83

852



i1

5102

T2 4.2
A0 LAY
(R0 .S
FED 42,52
HND

WD 8.9
cAD

NAZD

k20

ToTAL  100.70

OXYGEM

1
.1 ,982

fiL 018
LR 003
FE24 867
N |
K6 298
CA
A
X
SU 2,087
SOHPLE MO,

i

i2

{2

14 -

15

TAKLE IT1-3
*% TLHENITE HEGACRYSTS-LEXKERFONTEIN %%

i {7 S 1t 17 g 19
A.AL  ATUSR AR A7.66 4844 ABSE 4819 . 47.%
85 Bt 19 73 w3 &7 .59 64
A0 40 .98 09 At 09 A4 mn
40,78 40,97 4379 AL.44 ALAL ALDD 4036 4099
47 AS. A5 A8 A7 A7 A1
7.89 7.64 7.8b .43 7.67 7.46 7.57 .35
77,85 97.20 100,89 9740 98,53 9840 B2 97.14

£4 ATOHIC PROPORTIONS BASED ON SELECTED MO, OF OXYGEMS £8

M 3 3 3 2 7 3 7
L0 03 898 .904 907 514 907 914
025 024 01 022 022 020 620 019
002 002 002 002 002 082 003 601
847 265 897 867 862 856 886 347
004 003 003 003 004 004 004
294 287 287 287 265 205 202 27
2077 2,086  2.095  2.085  2.081  2.078  2.082 2.7

4¢3 SAMFLE DIRECTORY %%£%

DESCRIPTION . SAMPLE NO. DESTRIPTION
TLNAA+T, LPX1AB 1 TLH6A+]  CPYER
TLHAAT.CTAR,C+1,CPX4D 17 {LH3AT . CPXID
TLK9A+1,CPXSE,C 18 TLH2AYT,DPX2Y
TLME S AHPHL 19 ILH5A+T . CPY5E
TLHBA+T, OPXSE 20 TLHAS+ZIRCON

43.89
ol
06

49.60

4,85

98,62

[

ll—sa
40
e

1,008

128

2.437



21

s1p2

1102 5943
AL207 . .B3
CR203 2
FED 40.85
o

18V B.88
CAD

NA20

xe0

TOTAL, 400.8%

OXYGEN M
81
T 709
Al 024
cr 002
Fe2t 824
W
CA '
HA
K
SUH 2.478
SAMPLE MO,

24

2

23

24

22

48.99

n-
Vi

e

.77

.40

fe0.24

TARLE 11I-3

#% ILKENITE MECACRYSTS-LEMKERFONTEIN %%

23

49.43
178
A

41.76

8.4

100.19

24

49.28
1.04

()
A2

41.74

B.39

180.97

ag 2%
4928 4874
4,0 4,08

132 lii
41,94 42,00

8.9 p.21

100,97  100.16

2/ 28 29

48,50 48,27 48.07

.80 X i
HD 24 A0
42,92 43,60 43.24

S4L 7.8 .60

180,35 08,47 99.75

£% ATOMIC PROPORTIONS BASED ON SELECTED NO. OF OXYGENS %%

cd

700

. 21
008
853

{11

2.586

D.ILHE
D.ILKS
U IR A
D.ILAL
D.ILKE2

7
o

782
022
002
853

306

2,086

DESCRIPTION

-
at

.897
030
.006
H49

897 896
30 A2
006 062
849 859
302 300

2.08% 2,087

¥25%  SANPLE DIRECTORY $34%

SAHPLE NO.
2%
27
2
20

- b

3 3 1
894 B9 895
023 .8 .
004 L0
880 902 895
29 .28 .2

2,094 2.097 2.0%

—rananpes e -

D, ILMA
D.IL#E
D ILK7
DJILES
D.ILHED

48,41

b3
l24
44,35

783

161,03

.88?
048
i
il

279

2,480



1
5102
T2 47.57
ALDZ 74
A3 Lo
EED 4459
KNO
#G0 9,25
ch0
NAZD
k20
TOTEL 100,26
OB 3
51
Rt 086
AL 022
CR 002
FE2e 924
¥ ﬂ
MG 286
cA
A
X
S 2,40
SAHPLE ND.
3

32

-
3

34

TARLE I11-3
B8 ILMENITE MEGACRYSTS-LEKKERFONTEIN £X%

12 32 34 -

47.48 48.04 46,48
68

Al 07 JAi
45.02 41,23 43.61
v A9 W24
7.22 8.5 7.18
160.59 78,01 97.82

k% ATOMIC PROPORTIONS BASED ON SELECTED NU, OF OXVGENS ¢

3 3 3
&84 906 LB i
020
002 .00 002
932 8BS 929

004 005
266 ,248 280
2,405 2,094 2,400

15k2  SANPLE DIRECTORY 4%%% -

DESCRIPTION

SANPLE NO.

DESCRIPTION
D.ILHY POLYXTAL,
Db.ILKE ,POLYXTAL,
1,1LHf IN D.GTY
[LILHS IN D.GTS



TABLE IV-1: A REFERENCE GUIDE TO RECENT CONFERENCES,SYMPOSIA,BOCKS
AND THESES WHERE DESCRIPTIONS CAN BE FOUND OF
PERIDOTITE SUITES AT THE FOLLOWING KIMBERLITES.

LESOTHO

s e oy -

LETSENG-LA~TERAE

MOTHAE, THABA PUTS0A,S0LANE
MATSOKU

KAO

PIPE 200
SEKAMENG

BOTSWANA

- e e -

- DK9 IN THE ORAPA FIELD

SOUTH AFRICA
MONASTERY
BULTFONTEIN

FRANK SMITH

EAST GRIQUALAND
GIBEON IN NAMIBIA
PREMIER

ROBERTS VICTOR

ANGOL A

o - —— -

SOMACUANZA, CAMUTUE,
ARTUR DE PAIVA

— o ——

- MONTANA
COLORADO+WYOMING

- - o -

UDACHNAYA
VARIOUS KIMBRERLITES

REFERENCES:
#1 =LESOTHO KIMBERLITES.

#2 =PROCEEDINBS OF THE FIRST KIMBERLITE CONFERENCE

ED.

BLOOMER+NIXON,1973~#1

LOCKE(IN PREP.,LEEDS UNIVERSITY

NIXON+R0YD, 1973, ~#1 |
COX+GURNEY+HARTE, 1973~x1
HARTE+BURNEY+COX,1975~#2
GURNEY+HARTE+COX, 1975~%2
NIXON+BOYD,1973-x1
MACGREGOR,1979~%4
CARSWELL ET AL.,1979-#4
NIXON+BOYD,1973~%1

SHEE , 1978~ %7

WHITELOCK, 1973~#1
DAWSON ET Al..,1975-%3
LAWLESS,1978~%7
LAWLESS ET AL.,1979~%4
BOYD,1975~#3
NIXON+EOYD,1979-%5
MACGREGOR,1975~%2
DANCHIN, 1979-%4
HATTON,1978-%7

DANCHIN+BOYD,19275~#3

HEARN+BOYD,1975~%2
MCCALLUM ET AL.,1979-%5

POKHILENKOQ,1979-%5
SOBOLEV,19277-%6

NIXON(1973)

ED. GHRENS ET AL.(1975),PHY.CHEM.EARTH VOL.9?
#3 =IST KIMBERLITE SYMPOSIUM,CAMBRIDGE(1973)
#4 =PROCEEDINGS OF THE SECOND KIMBERLITE CONFERENCE (SANTA FE)

)

(CAPE TOWN)



*5
%6

*7

2.

ED. BOYD+MEYER(19279),A.6.U. _

=2ND KIMBERLITE SYMPOSIUM, CAMBRIDGE(1979)

=DEEP-S5EATED INCLUSIONS IN KIMBERLITES AND THE PROBLEM
OF THE COMPOSITION OF THE UPPER MANTLE. SOBOLEV(1977).
=THESES SUBMITTED TO THE DEPT. OF GEOCHEMISTRY, -
UNIVERSITY OF CAPE TOWN, (i1978)
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TABLE IV-3: SUMHMARY MINERAL CHEMISTRY DATA FOR PERIDOTITES

FROM HEBRON
TABLES IV-4,15.

(HER)

(HG/MB+FE) T102
=100 WT.%
GARNET
GLHZ (MW) 82.6-81.5 .24-.07
82.1 17
GLHZ (HEB) £3.7-81.0 .13-.03
' , 82.2 .06
ORTHOPYROXENE
GLHZ (MW) 93.2-92.3 .08-.04
92.6 .06
GLHZ (HEB) 92.6-91.6 .11-.02
92.1 .06
PORP (HEB)
PORP-A 92.4-91.8 .18-.10
92.1 .13
NEOB-A 90.4-87.1 .47-.25
88.8 .32
RIMS-B 91.8-91.5 .19-.13
‘ 91.6 .15
NEOB-B 90.5-8%.6 .37-.12
90. 1 . 23
CLINOPYROXENE
GLHZ (MW) 93.0-91.9 .27-.06
92.5 12
GLHZ (HEB) 93.6-92.0 .25-.04
92.7 16
LHZ (HEB)
TYPE A 93.7 16
TYPE B 93.9-91.9 .34-.09
92.6 .22
PORP (HEB) 92.9-89.1 .61-.16
91.7 .31
OLIVINE
BLHZ (HEE). 92.2-90.1
| 91.3
LHZ(HEB) 92.4-89.1
91.1
PORP (HEB)
PORP $1.3-90.5
90.7
NEOB 90.4-87.3

88.9

AND MELTON WOLD

(MW) -SEE.

RANGES AND AVERAGES ARE GIVEN.

CR203
WT.%

5.69-2.97
4.10
2.90-.40
2.45

.35-.18
.27
47-.32
.39

.22-.18
.21
.40~-.19

.25

«74-.58
.67
72-.59
.65

2.16-1.07
1.63
1.75-.93
1.40

1.8%
3.50-2.20
2.74
2.74-1.95
2.43

cao aL203  (ca/Ca+ME)

NT. % WT. % *100

5.93~4.94

5.34

6.10-4.93

5.38

67-.36  .94=.67

L 4h 75

46-.36  1.70-1.37

4% . 1.58

L 49-.46 0 .17-.15
.48 16

1.21~.73  1.49-.51

1.05 .91

.95~.91  1.54~1.05

.93 1.36

1.17-1.11 1.27~.93

1.14 1.09
2.68-1.68 47.4-46.1
2.27 47.0
3.54=1.98 47.8-47.0
3.03 47.9
1.42 47.9
2.72-1.98 45.2-41.9
2.25 43.5
1.99-.59 48.1-43.6
.91 46.5

GARNET LHERZOLITE
LHERZOLITE :
PORPHYROCLAST (IC) =
NEOBLAST (IC) :



a0

{ABLE 1V-4

GARMETSSRCOARSE PERIDOTIVES - HEEROHAR

it

- v a 4 p b 7 1 ¢
S1be .88 HaY £ WS S 9. un 41.78 12,60 .8 2.3 42.02
TI02 Al i 4 Jt 5 b 04 b M4 A4
ALy 2,23 n2 A6 AR .48 o dl ) 22,5 22.84 22,44 ;...'H
cR20z  -2.90 2.24 2.24 o 2,94 .5 2,73 .82 2.44 2,03
FEG - 754 7.8 2.7 7.2 7.43 .97 7.67 3.19 5.88 8.13
HN0 .t & 28 A4 A8 A 1 45 b R
H&0 20,10 1%.57 19.54 12,83 <0.62 o500 17,5 19,43 i2.92 20.20
o2 %.28 5.2? S.47 5.20 9.2 5.3 5.%4 640 4,92
2D 1D it HD N o D ¥p LU i N
K20 ‘
TOTAL 408,45 79.40 78.92 79,83 100,55 . iea,66 409,99  100.00  iB0.44  j0.82
2% ATONIC PROPORTIONT BASLD OM SELECTED MO. GF OXYGEWS &%
OXYCER 12 iz iz i2 i2 i2 i2 i i f2
51 2.%48 2,970 2977 2.97% 2.974 2.977 2.980 2.924 2.9% 2.9
11 087 03 .62 003 092 W02 002 006
AL i.867 §.909 1.904 i.894 1.848 i.882 i.6e8 1.9i8 1.573 .91
&R 463 427 A2 A28 85 A4 L5 AR 427 A4
FEA 447 467 46l AT A2 A70 467 M 407 AR
H Q22 825 L2300 827 024 025 022 .027 048 023
e 2434 2,090 2,09 2.6%1 2.178 2,414 2.084 2.06¢ 2,402 2.422
CA 097 L4 408 ALY 9% 397 A04 423 363 PR
lih
K
. Sl 8,010 8.008  B.006 8.044 8.018 8,012 7.9%8 B.606 7.976 8.014
Ch §3.3L €A 13.90 CA 13.75 CA 14,05 CA 42,30 CA 12,30 CA 43,70 Cp 1425 O 15.57 Chi2.
HG 71,57 K& 70,34 MG 78,56 WG 7E.42 MG 72,53 MG 70.80 MG 70.48 MG €9.50 WG V0.72 MG 74.29
FE 35,07 FC 15.75 FT 45.69 FC 15.84 FE 14,17 FC 15,83 FL 15.82 FE 14,20 FC 13.78 TE 16.2¢
H: g2.6% Wi BL,70 M: BL.84 M: 81,58 H: B3.65 i BL.72 h: 61.87 H: 84,04 H: 83,76 M 81,48 |
$428 SAHPLE DIRECTORY 3488
SANPLE MD. DESCRIFTION SAKPLE HO, ESCRIPTION
i 57033 L 07143
2 67675 .8Y. 7 87163
3 67073,672 YITH 5P4 8 87173
4 07073674 UITH SP2+4HPH ¢ 07473, HICH (R ,CA,NG GARHEY
5 47083 i1 07453



' TABLL IV-5
CARNETS®ECOARSE PERIDOTITES - MELTON WOLDSE

{ 2 38 g A

212 44,60 41,59 41,90 44.96 41.46 #.00
T102 - A A2 47 5 40
M2y 21,40 L o€, b8 21,70 20.7 §9.80
CR203 3.7% 343 A4 2.97 4.4 848
e B0t Y 7.5 8,60 7.4 7074

K0 34 2L i 3% 33 30
e .20 26,49 19.94 2,46 i9.89 19.1%
CA0 41 4.77 5.58 4.94 .47 %92

- HA20 05 ) .05 03 ND A5
Ko '

TOTAL 76,08 79.94  160.04 160,28 400.8%  163.04
o A1DHIC PROPORTIONS BASED ON SELECTED ND. OF OXYGENS 5%

OXYBEN 12 - 2 £2 {0 {2 {2
51 3055 2,975 D980 2985 2.974 2.245
T RI 668 806 084 049 D04
L 1,852 4.820 4.744 £.839 4781 1,280
i ,218 A77 252 47 N 247
FER® 492 Ab4 457 477 45 3,245
i 24 619 926 62 020 614
e ANLLRAIE -2 - /| IO &7 SR £ U: B W13 |
{4 A3 ,382 427 27 A2 149
HA D7 087 0087 805
K . .

' GUﬁ 7.964 3.920 8.919 8.0 8,014 8.97¢

CA 1.1% CA12.60 CA 14,96 CA 42,62 CA 14,58 CA 4,76
G 80,83 HE 71,98 NG 79,76 MG 71.43 MG T.59 NG 30.27
FE §7.99 FC 45,36 FL 1%.i8 FC 15,95 fE 4,82 FL 62,79

Hi B1.H0 M; B2.41 M: 82,33 H: BL.74 K: 82,64 Mi J2.48

3% SAMPLE PIRECTORY %2

SARPLE MO, DESCRIPTION » SAMPLE N, DESCRIPTION
i 86653 - 8323
e 08043 :
' £e072 .

4 08083
5 08443



i
c1o2 .76
T NB
ALz
CR202
FEC 6.1%
HHD 07
KGO 56,43
(¥ Kb
HAZ0
a2d
NI0 St
oAl 99,85
OYYGEN i
61 995
1
il
Ck
FEgt 67
KN L002
KG 1,834
CA
A
X
il 097

S a0t

FO 9i.65
Fo 835

SANPLE NO.

-t o -

!

[ X3 I AN o |

TRHLE T¥-4

OLIVINESKECOARSE PERIDOTITES - HEBROMYX

2 2 4 g ¢ 7 8
50,47 4060 4043 4063 4577 409 4
D ) M0 ND )
)
HD
. 8.8 763 877 87 a7 3.3
A0 A0 A2 .09 09 A0 AT
".32 0 5079 5849 SBL93 S0.3S S0.09 49.87
04 HD HD M LW
)
3 A4 28
97.47  §9.231 9034 {eG.B7 100,006 100,00 98,77
&% ATONIC PROPCRTIONS BASED OM STLECTED MO. OF CXYGENS $8
4 4 4 4 4 3 4
992 89 .95 992 994,995 992
S TC SR TY: B LAY B\ S /B 1
A2 L46e L0202 002 LB 03
1,839 .838 L5 4.875 1,3 4820 1.30
004 004
507 003 N 1
.02 3804 L.408 D008 3006 3,005 3.008
FO 91,50 FO 91.62 FO 92,21 FO 91,19 F0 94,02 FO 94.41 FO 90,92
FA 8.4% FA 8,38 FA 7.79 FA .81 FA 8.92 Fa

¢

46.65

7.43
40
50,94

¥7.4e

IW4

J52
282
§.657

2,008

Fo 92,47
8.09 FA .08 FA 7.57 FA 8.57

E§8%  GAWPLE DIRECTORY #3ie
DESCRIPTION SAHPLE NOD. DESCRIPTION
07933,67.LHz, $ 07163,6T.LHZ.
67053, 67. 12, 7 87473,CT.0LKZ,
67073,6T.14Z, 8 7183 ,6T.LHZ.
7003 ,67.LHZ, ? 67023 ,\H2Z,
07143,67.LHZ, 10 §7043,LHZ,

10

41.06
ND

b
8.43
A4
56.49

ND
09

100,54

9%

A7
002
1.926

ki
3,803

FO 91.42



5162
TIge
ALzud
CR203

FEO
K0
HGB
¢ho
MDA
k2o
HIO

TOTAL

0¥YG6

31
T
W
R
FE24
(EN
i
Ca
Nk
k
Hl

St

Ed

i1

.l

L
¥
iD
.39
A
59.68
¥D

lzs

100.48

P

92

A70
N
1,835

07

3,060

FO 91.56

SAPLE MO,

-t o o

{

e

TARLE I¥-6

OLIVIHESRSCOARSE PERIDOTITES - HEBRON&S
12

40.42

Mo

10,47
A7
48,74

]
Wy

24
10,39
$% KTGXIC PROPORTIONS IASED ON SELECTED ND, OF OXYCENS ¥
‘ ,
993

249 ;

004 . -

§.784 '
004

007
3.007

FO 89,05

t3ex  CAMPLE DIRECTORY ses¢

DESCRIPTION SAHPLE WO, DESCRIPTION

~——————— - ——— -y o -ty -

07093 LHZ,



TEILE 29-7
OLIVIKESS4PORPHYROCLASTIC LHERZOLITE - HEEROMES

i 2 3 4 5 6 ? 8 ¢ it

SI02 48,59 40430 3996 4075 4094 .75 4050 4072 40,87 4044
e W ) | HD ND
HL203 ) D : - |
CRROZ W .4 M K
FEB 860 1048 1220 923 9.2 023 40D 9.3 9.48 41,62
KNG A3 AS AS A3 A5 g A3 A4 A1 AT
800 50,32 4RSI 4687 4955 4558 950 43,70 49.48 49,87 4782
CAD B4 09 A6 04 07

Az

K20
NID 29 2 2

TOTAL §08.67 .1 99.78 9.7 99.93 99.70 §9.9% 99.37 %1 99.24

$% ATOMIC PROPORTIONS BASED ON SELECTED NO. OF OXYGENS %2

ONVGEN 4 3 4 L § 4 4

§1 990992 996 998 L0 997 .97 4000 L9 1,008

11

‘&. .

& 004 | ‘

FER: A7C 215 254 Ee 480 8% 2 % LA 240
W 003 .093 L003 .63 . L0032 .0e2 o0 .02 002,003

8 £.820 4,787 4740 §.850 1806 £.B41 4790 1802 1.0 . .75

cA B0 002 .04 004 BN 1

A

K o .

I 002 007006

SUH MY L 2,008 3.004 3,001 2,999 5.004 3.903 2,978 3.004 2,799

FO 91,25 FQ 89,27 FO 87.25 FO 90.54 FO 90.51 FO 98.54 F0 67.48 FD 90,36 FO 99.3%3 0 07.%L
FA 875 FAL0.73 FAH2.75 FA 7.46 FA 9.4% FA 2,46 FA 10,52 FA 9,64 FA 7,67 FA 12.04

4% OAHPLE DIRECTORY 24

SANMPLE MD. DESCRIPTION SAMPLE NO. DESCRIPTION
g §7402,P0RF .4 & 07103k, PORP. 3-EDGE
2 07§03 NEOR.2 I PORP.A o7 7i03B,HECR. 2 ¥ PORP . L
3 67403 . NEOB.3 1N PORP.S B §P40TE,HEOR,S IN PCRP.Z
4 07403B.PORP. 4 ' ¢ 670030, #EOB. & TN PORP. S
5 071038, PORP . 3-CENTER v : io 071078, HEDB.7 T3 PCRP,



i
12 40,32
e MW
6203
(R203
FEO 40,28
HHG A2
KGO 48.52
CAD
NA20)
k2

TOTAL  79.48

OVGEN 4

51 . 998
T
AL
R
FE2¢ il
K (002
HG 1,798
th

- HA
4

S 3.002

FO 89.44

TAKLE 14-7
OLIVINESKPORPHYROCLASTIC LHERZOLITE - MEBACHSS

- {2 13

4.4 46,74

i

D
{146 10.49
li: li{'

$7.53 47,05

78,75 78.81

&% ATORIC FROPORYICHS RASED ON SELECTED NG, OF OXYGENS &%

4 4
099 £.843
230 227

082 002
1.765 i.744

3,060 C.987

F@ 86.3( FO 88,50

Th 10.56 FA 11,64 Fa 11,50

CAMPLE N0, -

%5%%  GAMPLE DIRECTORY f3u3

GESCRIFTION SARPLE ND.

a-————————— o at o e

671038, MEOR,3 IN PORP.3

871630 NEOB, 7 IN POR?.J
§74035,NEOB. 45 IH PORP.J

DESCRIPTION

———a— et



LR

s102 39,84

TI02

AL203

£R2G2

FEG 2,72

HKO A2

HeD - 4756

caD D4

Ha20

e

TOTAL  103.27

DXYGER ]

) 986

11

i 003

HG £.7%7

CA 604

]

K

SUH 3.842
FO 85,95

SAHPLE ND.

Y B S N N

n
t

- 39.84

2,77
A3
47.42

N1

109,18

3
39.47

15.44

BN

4.7
04

79.30

4

39.3

15.47

v
1l

4‘& t 65
04

7%.62

£% ATOHIC PROPORTIOHE

968

1265

203

1,794
e

A
)

995

329
003
{.684
.804

3.00¢

FC 86,37 FO 83.8%

PESCRIPTION

- v

4

994

327
053
{660
001

3866

FO 83.72

TABLE 1V-3
OLIVTHESHENEGACRYSTS - HEERONSK

5

39.19

HD
15.72
B
44,68

05

99.78

4

990

g3
003
{.683
004

3.010

FO 83.54

39.4b
it

16.00
A
44,67
4

108.33

4

S92

37
103
§.674
i1}

1.007

17,52

A7

42,85
ND

79.40

3.00¢

18.78 28,57

17,51 o845

1l 120
42.64 4.04
05 b

99.43 00,2

RASED GM SELECTED HO. OF OXYGEMS 8%

4 3

S5 M

B SY: ¢
063 .04
1670 1,58
004

3.009 J.018

FD 83.26 FO B1.34 FO 84.27 FO 78.%2
Fi £3.05 FA 13,13 FA 16,19 FA 16.28 FA 16,49 FA 1674 FA 18.6L FA 1870 A 21.48

g% GANPLE DIRECTORY 3 43

SAHPLE NOD,

DESCRIPTICN

Pt

oL.10
0L.3a
oz
OL.44
oL.b

10

38.43

20.42

27

40,469
04

99.54

975

A28
.005
§.549
004

3,000

FO 78.28
Fa 21,70



G102
TI02
AL203

- £r20d
FED
HHO
HED -
€40

. Razn

K20

TOTAL

OXYCEM

.81
11
AL
Y
FE24
W

COHB

CA
4
K

H

i

78.49

. oh.78
L3 ?

10,88
D

100,58

4

789

A58

B05
§.566

3.0t

FO 77,84
Fh 22,36 FA 23,02 FA 23,40 FA 23,42 FA 23.10

-

TAMLE JV-8

GLIVIMESRMECACRYSTS - HEBRGNSZ

{r

28,54

24,59

10,54
L)

109,85

13

o822

e W
Y-+
39.94
.04

79.78

14

38.08

21.28,
li‘;‘ :

+9.89
'06

7%.60

*% AIONIC PROPORTIONS

:?90

454
095

1,554

5,010

F0 76,98 FO 70.98 FD 7¢.88

4
992
A4
805

1,545

08

3,068

BESCRIPTION

- s e e s @

-4

294

AL

004
{1,547

1

3.009

1%

78,48

ra

=
n LN
_—

10.43
N

§00.24

DASED ON SELECTED ND. OF ODXYGENS &%

i

792

Abk
005
{,545

2,008

0 76,82

$30% SAMPLE DIRECTORY gs8e

SHNPLE R,

-
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DESCRIPTION

e ot vt



5102
T
AL20G
(Re03
Fth
tiND
HGO
CAD
Hh20
i)

TOTAL

OXYGEM

51
11
AL
R
FE2¢
KN
e
(]
5
K

SuH

SANPLE

i

[y I S PN ]

TABLE JV-9
ORTHQPYQOXENESX$CUAHSE FERIDOTITES - HEBRONSE

¢ D y 4 g ¢ ? 8 $
6.7 S7.04  S6.85 572 Y732 5107 57.3 57.06 57,43
Af B¢ ND N ND 64 ND 48 HD
1,69 1,29 1,59 1,56 1,54 1,42 1.7 1,49 72
A Sl 35 47 40 .64 A 30 3
.29 542 5,72 1.58 5.49 5,35 5,57 5.63 .42
A4 A4 40 AR h 44 A3 12 A2
®78 247 2458 2507 3457 4.8 1474 W.S5E 1872
541 140 140 lal'(.‘ -41 143 13(! 041 . li?
88 09 07 09 07 .08 07 43 ND
166,77 99,3 .20 1040 10003 7955 1002 9.8 7932
5 ATOMIC PROPORTIONS BASED (N GELECTED MO, OF DAVGENS %&

6 5 - b b S 4 b &
1,939 L.967  £.980  1.967 .96 L9657  L.96% L6 197
063 002 (404 601 002 =

663 056 065 063 084 b 69 661 017
L4208 046 013 04 0B 069 009 008
454 142 454 142 158 .54 160 462 AT
003 003 003 003 003 003 004 604 663
f.e20 4788 G782 4985 .79 4788 LA LTS 1O
615 645 05 617 045 018 043 445 67
062 606 805 004 005 605 015 807
s020 .95 990 T.O9T 3.9 AG0 3998 A0 4,000
CA .75 CA .7h CA .76 CA .87 CA 7B CA B4 Ch .68 CA .78 CA .36
MC 91,50 MG 91.65 MG 9135 HG 91.82 NG 91.40 KOS 91,3 HO 9i.12 HG Y091 ¥ 92.90
FE 774 FE 7.59 FE 7.89 FE 7.3 FL €42 FE 700 FE 8.0 FE 8.31 FE 674
We 92,20 Ni 62,35 Hi 92,05 My 92.62 W: 96,82 Wi 9206 H: 94,75 I 9L.62 @ 93.23
¢ .2 C: .92 0 B C: .93 L .85 C: .88 C: .74 L .85 G 38
323 SAMPLE DIRECTORY 852
KD, DESCRIPTION SHHPLE MO, DESCRIPTION
07033,67.L12. 5 07463 ,6T.LHI,
07053 ,6T.LI1Z. 7 07173 6T, LHZ.
§7673,67. L2, 8 07183, 6T.LHZ,
67083,6T.LH2. ¢ 07623 .L42,
07443 ,6T.L4Z, , Rl 07043 LNZ.

i0

57.16
ND
.22

)
5.22
At
35.83
30
06

160.27

6
1.95%8

47
088
150
003
i.682%
.84
A04

4,048
CA .85
G ?1.83
FE 7.54

A 92.44
¢: .70



5102
T
ALZDS

FEQ
HHO
KGO
cao
NAZD
- ke

TOTAL

DAYGEN

SI
11
AL
Y
FEC+
it

G
CA
kA
K

Rl

" GARPLE

£a20l

¥

57,32 .

IU&
A4
25
4,50
li:
35.82
L7
3
HD

¥9.24

&

1.5068
062
048

07

142
004
1,344
.010
003

1.068
€4 S0
HG 92,44
fE 7.67

H: 92.87
c: %

O,

TAELE V-9
ORTHOPYROXENESERCOARSE PERIDOTITES - HERRONSX

i2

57.%7
A3
4

B H

L s ¥,
4k

ND
33,53
S
b

ND

39.75
&% ATOHIC PROPORTLONS BASED ON SELECTED ND. OF GXYCEWS #8
)

2,009
003
002
005
il

§.732
022

004

3.987

Ca 1.0
fiG 28.24
FC 10.69

H: 8%.49

c: .22
$58% SAWPLE DIRZCTORY %813

DESCRIPYION CARFLE NO.

P L L 1Y —— o ———

07063 L2,
07097, LHZ.

DESCRIPTION

- —— e s oot



SIod
TI02
AL20%
CR203
FED
iHo
He0
CAD
NAcO
k2o

TOTAL

CXYGEN

&1
DE
A
CR
FE2:
BN

b

Ca

]
K

SUK

1 .

59,85
e

v
[ ¥4

¥

5.2

NB

\Jr\t%

48
08
D

§06.65

b

2.003
R
207
A0t

A4

1.797
018
M08

3.989
th .8
NG 93,54
FE 7.57

Hi 92.37

Ly %

SAHPLE

——ae -

Wl e G4 Y

o,

-

2 3
8.0 §7.20
4T A
A5 74
2 .28
fds 8BS
A2 W
490 3248
A8 98
87 4

79.29 i858

%8 ATORIC PROPORTIONS BASED OM SELECTEﬁ NO. OF OXYGEMS

4

5654

|4?
1,49
02{)
Y
#h
31,68
1.24
n

2.

i6¢.2

©TAELE TU-10
ORTHOPVROXENESHSPORFKYROCLASTIC LHERZOLLTE ~ HEBRONS

5

35,97
.26
b
o0

4.48

A4

3530
.04
44

9908

b 4 5 6
2.004 1.934 1,968 £.968
83 i 812 407
006 .038 061 023
008 ,008 007 008
LY e85 244 18?7
204 004
1.795 i.660 .62 1.73¢2
013 026 045 638
685 207 NN 087
J.987 3.98¢ 3.993 3,996
e .76 €A 187 CA 2.34 €A 1.93
HG 91,50 HG 85.52 WG 85,01 MG 88,42
FE 7.59 FE i2.61 TE i2.63 FE 9.6b
Ni 92,34 H: 67,15 H: €7.07 M 90.1L

C: .78 € 244 € 2.5

DESCRIFTION
07462, PORP . §

£7403 PORP . 12

07403, NEDR.2 IN PORP .1
07403, NEQR,3 TN PORE .
(7407 NEOB. 43 IH PORP.L2

L2 741

7 L 243

SAHPLE DIRECTORY %3iX

6 - 7 8 ¢ 1h
54,48 57,82 S8.00 58,13 58.24
7 Ai 45 W40 43
.09 Rt A7 A4 A5
.40 22 21 48 .20
.3 5 5.5 5.54 S.39
A4 432 45 AS A7
.7 4,92 W7 74,59 5.4
1,47 .47 49 A7 AL
A4S .02 A .02 07
98,49 99,2 99.464 79.50 99.90
1%
b ) ) b - &
{972 £,999 2,089 2,065 1.999
040 003 004 003 L0603
V645 06 07 087 004
B 004 008 005 005
247 (454 b1 459 A5
,004 004 LB04 004 004
L6468 1,79¢ 1,727 £.703 1,500
044 L0148 .018 048 047
L0140 068 407 LB 008
2,989 3,995 399 1,998 3.994
Ct 2,29 CA .92 CA .92 €A .92 CA .B8%
EG 86,45 MG 91.25 MG 9091 NC 90.97 HG 74.27
F£ 44,05 FE 7.83 FE 8,47 FE 3.4 FE 7.35
Hi 80,48 N: 92,10 H: 91,75 N 91.82 M: 92.00
C: 2.5¢ Cy .00 C: .60 C: f.08 C: .73
SARFLE ND., DESCRIPTION
¢ 37403, NEOB. 14 IN PORP.42
7 074038,PORP. 4 CENTCR
8 07103%,PORP  § EDGE
o8 674035, PORP . &
10 074035,POR0, 49



S107
Ti02
AL203
CR207
FED
1N
G0
cAD
NAZD
k20

TOTAL

OXYGEN

51
Tl
AL
R
FE2
hN
hin
CA
HA
K

SUR

SAHFLE

1

568.40
A3
A6
.20

5.43
g4

4.9
48

.08

79.76

b

2.000
003
06
065
A5
064

£.795

048
805
3.993

ch .50
H6 71.1¢

FE 7.94

t: 91.99
c: .98

ND.

1
e

56,32
35
.05
A7
7.72
b
2.0
i.20
A4
L]

99.15

'

57.37
25
l59

-
el

6.58
A4S
33,32
- 1.00
At

29.59

ia

57,45
25
51
2b

8,39
A

35,69

73

A2

79.54

25 ATOHIC PROPORTIONS

&

1,974
+ 609
043
005
227
805

£.674
045
016

3.9%%
Ch .22
HE 85,04
FE i1.64

H: g3.68

£y 2.62

074038, AV

6

£.599.
007
024
006
A9
604

£.783
037
J67

3.9
£ £.94
iG 88,31
FE 9.79

He 90.02
£ 2.4

DESCRIPTION

.PCRP.0PX

&

1,992
087
Q2
.007
485
0904

1,744
827
008

Ca 1.39
HG 87.13
FE .49

1

6.
C: 1,

Ul rad

Lt CO

THBLE 1V-40
ORTHOPYROXENESTIPORFHYROCLASTIC LHERZOLITE - HERRONS®

1%

56,14
8
.48
A9
8.47
A5
21.89
i.18
ND

99.47

6

1.972
010
£48
.005
1237
004

£.678
.04

3,992

€A 2.2%
15 89,97

FE 12.15

H: 87.57
C: 2.5%

82%2  SANPLE DIRECTORY ¥axx

07103R NECR.D TH PORP .4
07403%,NEDR. 4 IR PORP .S
074638 NEOB. Y IN PORP.{
07:03B,NEDB.7 IN FORP .4

{4 {7 i8 {¢
36.8% 56.64 56.65 57.18
38 3. 14 J9

.85 82 §.54 §.05

27 A7 58 63
6,72 748 5.54 5.6
44 Ab A5 A%
32,37 23,69 33,64 23,83
1,46 Ry 94 g
45 S A5 A3
78.94 99.24 79.28 79.73

BASED OM SELECTED N0, OF GXYGENS %3
b 6 6 b

1.98° i.979 1.966 - 1976
016 098 G604 465
035 034 863 083
007 065 016 019
A7 209 60 Al
004 005 .04 004
§.689 1.718 1,738 1.742
043 W03 638 034
010 67 01 il
3.985 3.997 3.9% 3,973
Er 2,25 C4 1,70 CA 1,83 CA 1.74
¥G 87.9% HG 87,43 MG €7.90 HG €7.%0
FE 10.47 FE 10,87 FE 8.27 FE B8.37
Wi 89,57 H: 89.05 Hi 91,58 W 94.49
C: 2% €+ 1,96 C: 1,99 € 1.90
DESCRIPTION

JAKFLE NO.

- - e

20

5¢.86
A3
i.50
74
5.37
A4
1.7
93
45

99.58

1.966
003
054
Q20
55
004

f.749
034

-, 040

671038 MEOR.26 [} PORP.19
£74038,R1K OPX.9 IN CPX.4
071038, RIH OPX. 10 IN CPX.2
C71038.R1H OPX.15 AND REXTALD.



3102
T10c
RLZD3
KAIM
FEQ
HNO
KGO
CAD
HAZ0
K2t

T0TAL

OXYGEN

SI
TI
Al
cn
FE2+
o
H6
Ch
KA
K

Sl

—— e -

31

L
1o 2]
=S G L
g e

57
6.0
A5
J2.89
1.43
Jb

78.34

6

1.954
010
,044
Ruts
ol
004

i.727
043

044

1.044

th 2.17

G 87.63

Ft 50.29

-

TABLE IV-18
ORTHOPYROXENECS2FORPHYROCLASTIC LHERZOLITE - HEBRONEY

A b
LTV TOR TR

g2 ae

7L

B ARRNA
828 643

A4 A3

2339 23,08
.4t £.47
b A7

99.4 99 .63

¥% A)0HIC PROPORTIONS BASED ON SELECTED MO. OF OXYBENS 2%

4 b
1.949 1,967
NIM 608
038 .052
020 647
183 187
064 064
£.735 1,712
44 Q45
041 Jif

1.80% 3.599

tA 2.42 CA 2.24
HG £€8.54 UG 8B.13 T
FE 9.34 TE 9.2

He 90.45 H: 90.16
€ 2.3 € 2.48

$55¢  SANPLE DIRECTORY gusg

DESCRIPTION . SRHPLE K,
071628, NEOB. 16 TN RIN OPX.15 |
67103B,ME0R. 17 I RIN OPX.1S
674038, NEDE. 18 IH RIN OPX.15

DESCRIPTION

om0 4 5



s162
TI02
AL203
CR203
FED
HND
HE0
Ca0
HAZ0
k2D

TOTAL

DXYCGEN

s1
T
o
R
FE2
¥t
S
)
NA
K

SU

SAHPLE

79.63

b

i.580
04
JBal

319
L84
f.608
034
040

3.9%8

€4 1.7
HG 81.93
It §6.30

h: 83.40
C: 2.40

Hﬁl

~ CRTHUPYROXENESKRNEGACRYSTS-HERRONKS

2

56.108

” .

VL
b
i1.02
A3
30,88
.88
45

180,29

3

55.72
22
.49
ND
11.40
g4
a7
N
A7

100,24

4

- 55,94
2l

78

KB

£1.46
14
a0.93
87

B

180,49

#2 ATOMIC PROPORTIONS

6

1,972
06
037

324
004
1.619
033
010

4,007

th 1.58
HG 8.52
FE 15,40

#: §3.32
C: 2.08

b

£.964
004
049

327
004
§.615
033
M2

4,041

A 1.73
HG B1.74

. FE 48,55

1 83.1&
C: 2.08

BESCRIPTICN

prx.8
oPx. 15
oPX.6
0rX. 44
0pPX, 16

- o -

)

L9
095

A3

32
004
1,625
033
Wi

4,012
oh LS
HG 84,79
FE 16,9

He 81.46
C: 1.98

TALLE TV-14

S

55.98
20

Lo
(X

KD
i1.04
A4
30.49

8.1

A9

99.48

6

i.982
805
633

326
604
1.607
033
07

4.004

LA 1.66
HG 81,77
FE 16,57

n

vi

§: 83.
i

3 W

i
9

b

5641
.24
£.44
kD
ii.2
A3
36.37
.90

46

100,23

b

§.97
606
RILIA

330
504
f.594
034
01

4,000

Cd 1.73
K6 85,42
FE 16,85

tha }

H: 82.8
€: 2.9

~2

68 SANPLE DIRECTORY %882

CARPLE NO,

PSR PRy sy

D D W ~3I D~

o

BASED ON SELECTED NO. OF OXYGERS 23

” 8 9
55,84 S6.91 56,16
21 43 KT
{2 68 b
D KD i
.o 174 2
413 113 liS
0,37 WS I0.23
90 83 04
A5 b D
106,02 166,20 400.44
6 b n
L9710 L7 Lom
606 805 005
050 028 05
338 342 35
604 604 304
L5906 1,592 £.590
034 03 422
03t 014 67
AD0A 399 401
CA 1,73 CA §.55 CA b.64
KG 85,42 KG £1.02 G 60.3%
FE 16,05 FE 17,40 FE 18.05
M 82,85 K 8232 H: B1.8¢
DESCRIPTION
aPx. 9
0PX. 13
OPX. 18
0P%.5

arY.3 DIFFERENT SPOT

16

96,21
.15
el

ND

12,48
A6

30.52
13

i

100,47

T~

§.96%
B04
641

o 3bh
505
{688
024
084



THELE T¥-44
GRTHOPYROXENESESHECATRYSTS-HEBRDRE

i i2 {3 14 is {6 17 18 19 et
5102 5. 64 95,82 %5.77 35.79 55.94 35.28 55,23 5554 53.78 . 8L.59
1162 6 A8 28 48 A9 A7 A7 A7 LBk 07
#L203 2 7 L7 B2 77 76 A2 82 2.92 2.86
CRe03 ] D Kb G b kb Hh N % ND
FED 12,39 12,53 12,48 12,49 12,55 13.04 13,35 13,43 16,22 16,45
HND Jd4 Jb A5 A5 Jé A7 47 .18 2 27
HEO 39.27 38,05 &8.73 29,32 c7.44 28.87 28.99 23.54 27,080 27,2
“CAD 8 88 8% 9 41 93 A 95 39 ol
NA20 e o g2 A2 45 1. 45 .48 ND LU
Kel ‘ :

TOTAL 00,67 160,40 106.43 ?9.84  108.17 79.%3 79.82 9%.81  100.67  i00.47

8% ATOKIC PROPORTIONS BASED CH SCLECTED NO. OF CXYGEMS 2%

OXYGEN & & b b ) b 6 & 6 b
§1 1,994 1,974 1.97¢ 1,984 1,984 1,976 §.974 1,985 1,922 i.926
T 004 085 i3 Bl 605 Nl 009 (085 .02 002
AL Sid B3 832 974 032 N £35S A2 A2
iR 001

FER1 S 7L 378 74 75 370 S99 40 gL 435
fid 64 0085 005 605 005 005 005 005 007 .00
HE £.588 §.583 §.572 £.55%4 1,554 1,948 1,545 1,518 §.444 i.457
Ch 26 033 034 037 035 036 A3 035 815 042
HA 087 088 802 008 RIE Qi 018 042

R

SUM 4.000 4.067 4.004 3,998 4,000 4,004 4.009 .99 4,902 4,04

(A 432 CA 468 Ch £.73 CAT4.36 €A £.76 CA 1,81 CA 4,80 CA 1,85 TR .77 CA .59
HG 80.25 MG 79.67 MG 79.57 HG 79.20 MG 79.14 KG 72,33 M5 78,03 HG 77.62 ¥G 74,22 M6 74.97
FE 18.42 FE 18,65 FE 8,74 FE {B.93 FE 19.40 FE 19.85 FE 20.17 FE 20.52 FE 25.04 FE 24,04

e

d: 81,67 0.93 H: B0.7% H: BO.SEL H: 79.78 MH: 79.46 M: 79.09 #: 7A.7Y M VSO
£: 2.86 C: 2,43 [

200 C: 248 € 226 € o228 € 2,34 €0 L3 L0 7

L%ty SMHPLE DIRECTORY #3133

SAHFLE KO, DESCRIPTION SAHALE 1D, DESCRIPTION
if opx.3 : 14 orX. 14
2 opx. 17 : 17 gex. 42
12 0PX.1i0 . iS opx.7

{5 0PX. 4 o OPX.1 DIFFERENT SPOT



i

s102 58.20

- T 88
AL2o3 A
cRa2a3 2b
Ieo 5.2%
1D .07
18] 35.80
CAD ¢
HA20 A
K20 ND
TOTRL  100.94
0XVGER b
gl 1.979
11 062

AL L28
CR .007
FE2s 450
N Q63
i 1.814
A JBi4
A 807
K

St 4,08

ch .72
HG 91.468
FE 7.50

H: 72.34
g: 7

SANPLE k10,

- o ot

UY 2 G R -

i
[

58.20
06
¥
24

5.07
68

35,78
38
.08

Hb

100,83

T
Y]

57.%0
.85
4
.28

5.6
A0

95,50
&7
8

ND

106.569

4

58.40
4
72
48

532
A0

35.80
AJ
il

ND

180.86

3% ATCHIC PROPORTICHS

b

1,985
002
628
006
144
092

1848
014
005

3.79%

e .70
G 91,97
FE 7.33

H: 92.62

€ .7

b

£.974
004
038
608
47
003
f.804
924
S

4.08%
th 1.24
He 91,3
FE 7.45

Hi 92,4
C: .34

DESCRIPTION

68053,67,LHZ,
08062,6T.LIE.
08073 6T.LH2,
0808367, L4z,
08412 ,6T.LHL.

b

1.984
004
027
005
J51
003

1,804
016
604

3.9%¢

th .7

NG 91.53
FE 7.58

He 92.26
g: .8b

G4

C:

b

58.40
47
b7
"

4.7
87
ob.40
Jb
89
KD

100.48

b

1.979
002
027
008
A3

ez

1.012
043
(056

4,065

K 92.4S

l?i

b
G 92.53
FE &.89

TAULE TV-12
ORTHUPYRGXERESSSCOARSE PERIDOTITES - MELTOH HOLDEX

b

58.01
04

5

5.0
.08
J5.90
.38
89
ND

106,58

BASED ON SELECTED MO, OF OXYGENS #%

b

1.977
S01
029
089
1432
002

£.824
044
8

4,00

ca .79
MG 92.09
FE- 7,24

M: 92,74

e 2

KEA%  SAHPLE DIRECTORY 243

S4MPLE MO,

b

DESCRIPTION

P e LT TP

52423 ,6T.LHZ,



8102
T
AL203
CR2o3
FEG
bhiU
HG0
Cao

- HAZD
Kai
HIO0

TOTAL

OXYGEN

§I
11
AL
R
R
Hi
G
cA
A
K
H1

oUH

SANPLE

52.97
25
3.54
£.79
2.2
07
15.18
19.%9
2,43

79.46

1.93%
067
52
054
B68
403
884
L] 731
A5

3.032

€A 45.17 C4 4571
- WG 50.85
F£ 3.99 FL 4.04

TABLE IV-43

© CLINOPYROXEMESSACOARSE PERLDOTITES - HEERONRE

n
%Y

53,47
2
3.37
1,67
b
16,00
20.24
2,47
™
05

99,85

3

53.56
06
&
f.49
c.47
49
16.%0
22.04
1.50
b

99,8¢

4

54.27
04
P!

.29

non
(XX S

M
{6.25
21.57

L7

ND

108,22

5 -
54,30 54,34
A6 25
2.84 2.22
1.37 93
2.0 .40
N [
16.06 17.29
24,41 - 21.38
.63 . .95
Y

99.74 - 106.02

~3

94.34
A2

S
§.39
2-43

n[‘?

16.09
26.23

n 74
Lnd"l

100,40

4 ATOgIC FROPORTIONS BASED ON SELECTED #D. OF OXVEENS 5%

g

§,943
006
144
043
A78
S0
864
/738
474

il

§.042

b

{948
092
A0
034
066
083
916
358

466

b

1.962
664
Jst
037
668
003
870
836

419

& b
1,969 1,964
602 007
28 095
039 027
070 663
(003 062
852 3
.20 047
A4S 067

4,835 1,020 - 4.087 4.002

Ch 46,62

He 56.26 MG 49.79

K 92,70 H: 92.57 W
C: 47.84 C: 47,63 @

Ng.

W e LAY -

DESCRIPTION

07033,GT.LHZ,
67053,6T. LK,

F£ 3.59

93.28
48,36

Ch 46.94
HG 4%.22
FE 3.84

i 92.76
C: 48,82

6

1,955
003
149
.040
A7S
003
863
780
63

4.029

CA 46,66 CA 46,00 CA 45.4§ Ch 40.33
KG 49.37 #G 50.56 MG 50.24 MG S6.00
FE 3.97 FL 3.45 FC 4,35 FL 1.67

H: 92,56 H: §3.62 H: 92,04 W 93,
L: 48,59 C: 47.64 C: 47.48 C: 4L,

$4r SAMPLE DIRECTORY sas2

07073,67.1K7, ,CPX,345P.5

(7143 ,6T.LHZ.
07563,6T,LH2,

GANPLE O,

-

D 0 00~y o~

8 ¢
4.7 53.87
BN b
198, 1.4
1,50 1,07
245 2.0
A2 Al
10,41 14.82
18,44 21.50
2,47 1,08
104,47 9.5
b b

1,950 1,967
002 204
087 Bid
699 655
i64 L4
004 002

978 55
704 844
A47 {20
4028 4035

Ch 4,20

#6 50.36

£ 3.3

g5 i 93.74

87 T 47.89
DESCRIPTION

o 21 o i

§7473,6T.LHZ, , +AHPH,SP 6T

67183,67.L4Z,

07027,LHZ, ,+SP ,PHL
67063,LHZ, ,2PX. 3, RELICT COAE
07063, LHZ. ,CPX.145P 1, PHL 4

[N
[—3

S4.77

2
[Ea]

rac>
-

[ B =

r3 3T

,_..,...
2

= 3 ~0 ~3
o~
-

o
-2

104.47

6

£.964
- .067
A8t
o082
081
064
93
754
tis

4,038
Ch 87,12
% 52.27
FL 4,62

#i: 91,83
£ 45.24



5102
110e
AL20Z
CR203
TEo
hND
A
- CAD
NA20
K20

TOTAL

OXYGEN

51
11
AL
ek
Feet
i
He
ca
HA
X

SUH

£

53,32
!34
2.72
2.5%2
2,64
b
i7.08
18,85
2.04
N

98,93

b

§.949
087
447
073

Jef

930

Ji

445

4.049

CA 41.44
MG S3.94

FE 448

© SAHPLE

-

72,02
43,45

)
H
]
*

i
¢

Ho.

TAELE IV-43

CLINGPYROXENES®2COARSE PERIDOYITES - HEDRONS®

i2

-
5372
in
[(R* Y]

n
(X3

.08

3.8)

o
§5,47
22,25

1,7

ND

92.86

© #% GI0HIC PAOPORTIORS BASED O SELECTED MO, OF DXYGEMS %8

6

1.995
84
007
02
448

438
88
423

4.845
C# 43,08
HE 45,99
FO ¢.40

K: 87.469
€: 51.29

DESCRIPTION

- o s e 0

07093, LHZ.

Y36t GANPLE DIRECTORY #4d%

SAMPLE NG,

e

DESCRIPTION

. gmei ananrn mms v



JAULE IV-£4
CLYNOPYROXENESESPNRPHYROCLASTIC LHERZOLITE - HEBRONEX.

1 2 3 4 g ¢ v
S102  55.05 . 54,77 5651 SAL6L S4.64 54,77 5409
TIED 21 .57 \27 b 48 A7 b1
AL207 i {72 Y .60 .59 b8 1,99
CREOZ  2.57 2.44 £.98 2.7 2.65 2.80 £,95
FEO o 1.57 2. s 2,46 2.2 3.7
KO M ) KD A4 A0 A2 A4
K60 th,32  17.20 46,72 1629 1644 16,33 472
a0 21,02 18.80  2i.42  20.45 20,48 20.19  18.56
NAZD §,59 {,47 §.47 2.7 1,83 2,60 £.67
K20 HD ) HD D D
TOTAL 99.80 §9.93 400,44  99.49  99.32  99.25  100.02
%% ATGHIC PROPORTIONS BASED OW SELECTED MO. OF OXYGENS )
OXYBEN & b b b b b )
51 2,805  1.98¢ 2,084  £.996 1998 2.0 1.9
11 804 K312 007 ,004 605 005 017
A 020 A5t 027 026 025 02 085
CR 074 060 057 085 477 .08 054
FE24 070 408 472 068 073 669 A4
N . 004 L6903 B4 004
KG 684 934 900 887 894 890 933
ch 819 ,730 ,829 801 ,803 791 721
M A2 403 403 447 130 442 17
|4 .
- SUK 3,99  3.9937 3.999  4.048  4.08F 4040 4,060
" CA 46.43 CA 45,13 CA 36.03 Ch 45.61 CA 45,29 CA 45.20 Ch 40,00
UG 49.86 MG S2.71 MG 49.98 MG S0.57 HG S0.57 KG SG.85 G $2.77
FE 3.96 FE 5.40 FE 3.99 FE 2.86 FE 4.14 FE 3.95 FE 4.43
B 92,64 M 89.67 H: 92.60 M: 92,90 K: 92.43 M 92,79 #: £9.43
C: 48,88 C: 43.86 C: 47.95 C: 7.0 C: 47,25 C: 47,06 C: 43.60
£X%% SANPLE DIRECTORY - §38%
" SANPLE ND, DESCRIPTION SENPLE NO, DESCRIPTION
§7403.LHZ, .CPX.4 6 074020 LHZ., ,CPX.3+0PX RIN
07§07,LHZ. ,CPX.2 Vi 67103B,LH7 . ,CPX, 440PX. 15 RIH

0710635, LHZ, ,CPX, 140PX.9 RIH

i

2

3. 97403 ,LK2,,C9X.3

4

5 97403B,LHZ. ,TPX.2¢0PX. 10 RIH



3102
TI02
AL2D3
CR202
FED
MO
60
CAD
 HA0
k20

TOTAL

OAYGER

i
11
AL
cR
FE2:
HN
Y
ChA
4
K

SUH

SANPLE

o aman

i

55.00

o
(39

2,08
1.9
2.48
07
15,70
12.56

2.59

)

400,25

6

i.983
807
14
056
7%

Q82

544
753

481

4,040

TRELE IV-15

' I
CLINUPYROXEMES¥SCDARSE PERIDOTITES

n 7
(8 o

55.10 54.70

A4 06
C.5 i.68
i.61 £.07 -
Lo .47

N} 07

16.10 17,68

20.10 21,80

el i.18
WD . {0

190,05 99.86

X% AYOHIC PROPORTIONS

6 6
5,987 §.980
003 082
.109 072
046 031
067 B75
02 03
B8G - 949
777 815
454 687

4,04t 4,809

Ch 45.06 CA 45.46 CA 44.30
B3 SH.46 KG S0.64 HC Si.64

FE .47 FE 3.90

#: 91.86

K: 92.85 W 92,70

C: 47,47 C: 47,36 C: 36.47

K0,

DESCRIPTION

———— v . o o

08053, 6T, LHZ.
48842 ,6T. LK.
08073 ,57.Lil7,

98023,6T.LHZ,

08143 ,6T.LHZ.

4 b

3.7 55.70

A4 42
2.3 2.06
1,32 1,04
2,54 2.8

08 67

{640 456,30

20.1¢ 20,40
2,01 2.2
HD )]

80,60 160,72

b6
£.997 1.997
803 003
098 .87
038 846
077 bk
802 Ge2
87 D71
772 ,784
A4 454

4.063 4,044

CA 44,75 Ch 45,55
HG 56.79 ®G 50.62

FE 4.07 FE 4.45 FE 3.83

H: 91,99 s 92.96
C: 46,84 C: 47,36

- HELTOM LOLDRE
&

55.08
06
oI N
2.46
o3
49
16,40
19.90
2.7

ND

160,46

b

- 4.986
062
93
062
RUH
083
JBlb
JI78
452

4,809
Ch 4S.14
HE 50.79
FE 407

M 72.58
L1 47,05

$k¢%  CAMPLE DIRECTORY #3z%

SAHPLE RD.

o n wn e e

6

BASED ON SELECTED MO, OF OXYGEWS 4§

DESCRIPTION |

P e L LT

£8123,67.1H2,



| THELE TV-1h
SPINELSYSCOMRSE PERTOOTITES -HEERONSS

§ 2 1 » 5 ¢ 7 ' 0 0

s1g2 '

110 8 3 25 i 32 24 s 49 J2 KD
L2023 8,86 20,79 P . SR 8 o 20.26 i8.82 i%.98 2.7 56.35
CR20T 4623 4519 44,96 45,55 45.27 46.15 46.54 46.04 43.58 i2.%
FEO L H 17,58 19.92 19,92 {9.48 18,73 18.23 26,03 19.42 8.78

RN 42 49 S8 &2 S 57 i 65 57

kGO §3.58 3.42 £3.05 12,98 13.46 12,93 i3.65 13.04 13.33 21.88
“CAO

Na20

K&

. T0TaL 78.8% §9.67 78.39 97.65 99.61 76.68 98.18 99.9¢ 99.75 99.94

" $% ATONIC PROPORTIONS BAGED ON SELECTED ND. OF OXVCENS 5%

OXYGEN i i 4 4 ] 4 i 4 4 4
ol -

1 024 367 06 007 003 006 005 605 003 :
Al J8 7 769 774 778 I it 742 833 1.74%
0 9 1) §.123 §.430 1.420 1.124 1,426 1.i78 1,447 £.074 265
FE2 i 8557 886 524 Sz L5es 468 528 S0E ,168
N 131 016 046 Y b Lib 019 047 A1S

G 643 614 £18 688 N3 th 622 451 b1 618 842
A :

KA

K

SUK 3.645 3.046 3.044 3.647 3,645 3.046 3.054 3,054 3.04% J.048

8% SAMPLE DIRECTORY &3g%

SAHPLE NO. DeSCRIPYION SHIPLE NO. DESCRIFTION
i §7033,6T.LHZ, ,BISCRETE . b §7073,5P.5 In CPX.4
2 07073,6T.LHZ. .AV, 7 §7083,67.LHZ. .DISCRETC
3 67073,97 .4 TN 6T.2 8 (7443 .GT.LHZ, DISCRETE ~
% 07873,SP.2 IN GT,i+AiFH 9 £7172,6T.LHZ. , TH CPX+ANPH :
S 87073,5P.3 IN GT.1+AKFH .18 07483,67.LHZ, , IN 6T KELYPHYTE RIM



11
s102 |
TI62 06
ALDZ 40,72
R0 56,79
O 24,22
K 72
[ T
CA

NAZE

(20

TOTAL 400,75
OXvGEM 4
1

1 02
AL A6
o 1,478
FEZ¢ 54
i 020
78 554
Ch

R4

¥

St 3,654

SANFLE NO.

————— v

TRBLE TV-16

- SPINELS®ECOARSE PERIDOTITES -HEERON&X

2

.58
B8.99
%693
19.38
i
i1.34
4

$8.47

%% ATOMIC PROPGRYIONS EBASED O SELECTED NO. OF DXYGENS %t

B

45
57
1,546
54
020
594
404

7.049

07023 LHZ, ,5P4FHL4CPY

id

i.08
4.62
59.94

M Wiy
[ =I"J-

I71
168,39

98.5%

X

8
487
§.64
£33
24
/538

T
@B
ul
B

DESCRIFTICN

et o e e e s

i4 15
78 1.5
5.6 .60
68,9 56.03
18.94 .52
3 0

12,69 7.5

98.48 99.22

4 4

0504

202 02
1,647 L2
S48 b
4 L002
RIVRN
2050 3440

e CAYPLE DIRECTORY 8%k

JAHELE WO,

— -

07643 ,LHZ., IR OLIVINE

87063, LHZ, ,SF, 140X, {4PHL 4
07062,5P.24PHL .2 IN CPX.J EDGT
07093,LHZ. ,DISTRETE

DESCRIPTION

-——— et



5102
1162

AL263
€202

FED
M0
G0
Cal
MAZ0
K24

TOTAL

GXYGEN

51
1
L
ot
FE2¢
M
Hs
£
HA

K

SUH

.

A4k
B4
i.184
726
JBic
629

3078

SRHPLE O,

3

i
2

TAILE IV-174

SPINELESPORPHYROCLASTIC LMERZCLITE - HEBRONZS

n
[N

2 ro O

£
In 0 00O R
U= i

i1.%

79,03

€% ATOMIC PROPORTIONS BASED ON SELECTED MO, OF DXYGENS %4

071
oBb
1.254

07

015

636

5. 689

07403,5P.4 T3 OPX RIN
07463,57,2 IN OPX RIK

3

3.5
11.86
42.07
23,48

62

11.62

93.45

4

097
A%
147
EAH
e
S

3.476

DESCRIPTION

$5k¢ SAMPLE DIRECTORY $ix3

SAHPLE RO,

- -

67403B,5P .4 IN OPX RIM

DESCRIPTION

o e L



- K6

{

8102 D
TI02  56.86
AL20Z
CR203 2,40
FEO 27.70
KO 2
KGO 13,09
CAD
42D
K20
TR 99,27
D453
81
m 974
fl
(R 044
FE2+ 536
KM 004

451
CA .
A
K
UK 2,006
SAHPLE ND,

Y ae ) e

TLKENITE AS IN TAELE V-
2 3 4

.49 56,23 SL.4b
2.4 2.9 . 5.7
DTHS D26 5,83
HD M 75
2,43 12,87 2.2
99.74  9B.36  100.4%

% ATOHIC PROPORTIONS

3 33
9709 9
T AN T J 1
S8 S0 .48
065

S0 M5 A
2,005 .99 4,980

TAKLE TV-17k

178

5

54.08
1]
8.92

25.90

21

.83

100.77

RASED OM SELECTED #D. OF GXVGENS &%

Jbf
496
004
297

4ty SANPLE DIRECTORY #3392

DESCRIPTION

- e an e s o

871038, DISCRETE ILK
871038, ILKLA, BISCRETE

£71038,ILK, 2A NEAR 18

67400, IL1,2 TN OPX RIN
67403, IL8.3 IN UPX RIM

SAIPLE KO,

B e

DESCRIFTION

e ae e



8102 8,39
1102 SUA
AL20Z 47,98
£red .66
FED 3.55
HiD 1]
NGO 23.28
CAD 04
NAZD i
ke i9.08
TOTAL  95.94
OXYGER &3
81 5.585
I 021
L J.138
CR 194
FE2+ 440
HE 5.138
G4 206
HA 103
K 1,964
Sud 16,634
SARPLE NO,

‘-istwll"d"‘“

TAKLE T9-18

PHLOGOPITESY® COARSE LHERZOLITES - HEEROHER

4

40.48
3.10
2,25
A4
5.90
D
£S5.20
07
A6
9.40

A

97.04

%% ATONIC PROPORTIONS BASED ON SELECTED MD. OF OXYGENS 2%

< M
28.7 79.50
2.2 . 1,32
£5.63 15.89
2.43 £.87
5.28 3.05
07 07
£3.63 24,68
N Hb
A0 94
?.43 8.9
75.42 95.54
23 a3
5.752 5.826
225 J4h
2,733 2083
250 a8
407 W37
225 S.425
010
145 o9
i1.72¢8 1.08
16,453 15,583
DESCRIPTION
07043, DISCRETE

2

5.948
347
c.422
0%
/725
5.518
011
045
§.762

16.%27

¥y SAKPLE DIRECTORY %252

et —— - o st o e

07063, PHL. 5, +CPX. 1450, §
070563, PHL.2,45P .2 IN CPX,3 EDGE
07893, DISCRETL



{
8102 44.49
1102 A9
AL203 2.2
(R203  2.18
FED 3,32
7t IR
K0 19,79
CAD 10.37
- HA20 3,29
K20 1,41
HID
TOTAL  97.56
OXYGER &3
s £.367
11 020
oL 2,059
CR ,246
FE2t 39
M 007
K6 4,22
cA £,583
A 909
4 .254
[}
UM 16,044
'SANPLE ND,

1

LV S TR o

2 3
45.22 45.40
At 42
13.14 .
i.98 £.53
2.44 3,34
Q6 07
£7.64 18.96
1.1 .85
2.48 4.3
£.47 §.20

98.28 76,77

4

14.95
48
10.87
2,46
3.00
NIl
19.28
.00
3. 64
.24

97.32

THBLE IV-19
ANPHIBOLESXECDARSE PERIDOTITES ~ HEERON AND OTHERS%

S

45.50
H

11,10

i.67
3.8
10{!
20,22
10.60
379
60
.40

96.83

6

15.70

KD
11.40
2.40
L.b4
13
20,20
11.10
2,20
1.34
+ 39

97.92

7

44,50
ND
i1.18

2,38
2.73
.18
20,48
10.60
3.26

i34

-
e

96,97

8 9 T
54,29  55.40 54,52
L] ? 188 IS7
4.2 A4 1,70
m A4S .89
A3 1.52 2,34

07 ND )

2446 21,43 22,52

2 5.0 670
A 4.04 3.84

. 72 4.88 4,44

§6.80 96.96 98.07

$% ATOMIC PROPORTIONS BASED ON SELECTED NO. OF OXYGENS %2

3 23
6,367  6.504
012 045
2,480 1.977
020 AT73
,402 400
007 008
4,415 4,048
£.675  1.582
477 1497
210 219

15,865 15,084

DESCRIPTION
07073,6T.LHZ.
07473,6T.LiZ.
§7463,67.LHZ,

07043 LHZ,

23

6.438
019
1.83%
272
359
007
4,243
i.688
f.618
245

16,117

&3
6.502

1.870
189
180
,007

4,306

i.623

£.050
109
04

16,048

]
6.483

1,856
3
343
022

4,274

1,687
.88l
243
540

16,031

£A3% GAMPLE DIRECTORY g£33%

IN HTZ,PESSELTON-BOYD(1971)

SAHPLE HO.

——————————

a3
6.394

1.680
s 261

328

822
4.3068
1.663

948

246

840

16.144

23 23 23
TIN TMI 7677
b54 098 080
209 .74 .28
207047099
BTTANN <. -5 4
008
4513 A5 4,764
1092 764 1006

899 1415 1.044
862 386 .84

15,939 15.948 15,987

DESCRIPTION
IN HTZ,BDi348 , DAKSON+SHITH(1975)
I¥ HTZ,BD4368,DAUSONSSHITH(1973)
K-RICHTERITE,TYPE A,ERLANK(1973)
K-RICHTERITE,TYRC B,ERLANK{{970)
K-RICHTERITE, TYPE C,ERLANK(1970)



TABLE Iv-20: SITE OCCUPANCY IN PERIDOTITE AMPHIBOLES
(SEE TABLE IV~-19),BASED ON 23 OXYGENS AND
AFTER PAPIKE ET AL.,1974. '

SaMPLE NO.0O7072 07173 07183 (07043 RICHTERITE

— o - s — —-— i o - - s e ——— - - -

51 6.37 6.37 6.50 6.44 7.47
AL=-IV . 1.63 1.63 1.50 1.56 .53
TETR. 8.00 8.00 8.00 8.00 &6.00
AL-~VI .43 .55 .48 .28 . .13
T1 .02 .01 .05 .02 - 01
MG 3.92 3.84 3.93 3.07 4.45
FE .37 .37 .36 «35 .28
MN .01 .01 .01 .01

CR . .25 .22 17 .27 .13

R - - — o e - - - - o~

M1,2,3 5.00 5.00 5.00 5.00 5.00

- ———— - v ~——— —— - o

MG .28 .28 .12 .17 .20
FE .03 .03 .04 14 .01

- CA 1.586 1.68  1.51 1.69 1.04
NA Y .01 .33 .75
M4 - 2.00 2.00 2.00 2.00 2.00
NA .80 .67 .87 1.01 .58
K ' .26 .21 .22 .25 42
o 1.06 .88 1.09 1.26 1.00
WHERE SITES ARE TETR. =TETRAHEDRAL

M1,2,3,4=0CTAHEDRAL
, : A =12-FOLD ALKALI SITE

CALCULATION OF ENDMEMBERS -
A : 54.9 51.8 54.5 61.8 61.4
B 42.5 47.9 37.5 38.7 16.0
C 2.6 .3 8.0 22.6
%YOTHERS 54.9 51.8 54.5 61.8 61.4
ZQUAD 45.1  48.2 45.5 38.2 38.6
NAME EDENI TE-—mm—mmmmm o e e e o RICHTERITE
WHERE |
A = (NAa+K) IN A SITE
B =(AL-IV)*0.5 IN TETR.SITE
c =(NA IN M4 SITE)»0.5

OTHERS=A+B+C
QUAD =100-0THERS

RICHTERITE IS5 FROM ERLANK+RICKARD(1977,TABLE 1,N0.1)



TABLE IV—~21: RANBES IN 100#{(MG/MG+FE)

RATIOS OF MINERALS FROM

LHERZOLITE XENCLITHS AT THE FOLLOWING KIMBERLITE
LOCALITIES.

GARNETS
MATSOKU
BULTFONTEIN
THABA PUTS0A -
PREMIER
HEBRON

MELTON WOLD

OLIVINES
MATSOKU :
BULTFONTEIN
THABA PUTSO0A
HEBRON

ORTHOPYROXENES
MATSOKU
BULTFONTEIN
THABA PUTSOA
PREMIER

HEBRON

MELTON WOLD

CLINOPYROXENES
MATSOKU
BULTFONTEIN
THABA RPUTSOA
PREMIER

HEBRON

MELTON WOLD

COARSE TEXTURE

e wtn eum Tea may S o iy e my — —n

62.6-85.6
78.1-85.0
63.0-85.9
62.8-86.7
£81.0-83.7
81.5-82.6

83.4-92.3
87.3-93.4
91.9-23.6
89.1-92.4

s

85.68-74.0
70.8-94.3
23.2~94.2
92.7-94.0
89.2-93.2
92.3-93.2

84.2-92.3
868.6-94.
93.2-95.
?1.0-95.
?2.0-93.
?21.9-93.

CN»NMND

DEFORMED TEXTURE

- - A T - o o - P -

83.4~78.4
86.6-80.9
85.6-72.2
86.0-81.1

?2.6-89.0
94.6-8%9.0

 91.8-84.2
91.3-87.3(D7103)

©93.2-91.0

?5.2-91.9
92.8-87.2
?3.3-89.9
92.4-87.1(07103)

- 21.9-20.%

24.9-87.9
92.2-86.1
93.0-88.4 _
92.9-82.1(071083)



TABLE

SAaMPLE NO.

IV~-22: EQUILIBRIUM TEMBERATURE (CELCIUS) ESTIMATES FOR

PERIDOTITE XENOLITHS FROM HERRON AND MELTON WOLD.

(1) (2) {3) (4) (3) (&) (7) (8)
C/C+M L+D WELL WELL AV. D+B W+B E+b-———=—r——=-

- - ot . s G G G e Gm WUr Sem e e e e b S et s i e e e W s Mo e G ML G i GTR e W e e e St S e

[ e e

07063
070%3

47.04 825 882 872 877 973 1000 .9887 .1326
47.63 OCL 790 779 784 951 918 NO GARNET

48.36 OCL 788 782 785 923 914 1.135 .1380

48.872 OCL 821 814 818 904 943 1.059 .1325
48.59 OCL @886. 878 882 914 1003 1.023 .1358
47.64 OCL 950 951 951 950 1050 1.240 .1411
47.48 OCL 856 845 851 956 972 1.212 .1240
47.89 OCL 761 757 759 941 889 NO GARNET
51.29 OCL 1060 1061 1061 0CL 1138 NO GARNET

MELTON WOLD

- —— g~ - —

08053
08063
08073
08083
08113
08123
- WHERE
C/C+NMB
(1

(2)

(3)

(4)
(5)

(6)
(7)
(8)

ocCL

LI H

1t

it u

47.15 810 880 B69 874 949 1001 .9208 .1258
47.29 800 984 992 999 964 1013 1.013 .1257
46.172 937 984 $79 982 1007 1093 .9997 .13%7
46.79 865 941 931 936 982 1054 .9333 .1253
47.36 OCL 878 869 873 961 1004 1.020 .1450
47.05 825 914 905 910 973 1034 1.046 .1526

100 +# (CA/CA+MG) MOLE % IN CLINOPYROXENE

LINDSLEY+DIXON,1976:20 KB DATA : FOR CPX WITH C/CHMGE>47

€47.5 USING A COMBINATION OF 20 AND 15 KB DATA. THE TEMP-
ERATURES ARE UNCORRECTED FOR PRESSURE EFFECTS.
TEMPERATURES WERE ESTIMATED GRAPHICALLY.

WELLS,1977:AL 15 ASSUMED TO BE EQUALLY DIVIDED RETUWEEN

THE M1 OCTAHEDRAL AND THE TETRAHEDRAL SITES:MZ=CA+NA+MN/Z

,MI=TI+CR+MN/2+AL/2,FE AND MG ARE RANDOMLY BISTRIBUTED
BETWEEN THE M1 AND M2 SITES AND THE ACTIVITIES OF MGSI03
IN THE PYROXENES ARE CALCULATED ACCORDING TO EQ.24,25 OF

WOOD+EANNO,1973.ALL FE 15 ASSUMED DIVALENT.

WELLS,1977:WHERE CHARGE BALANCING IN THE FOLLOWING ORDER
15 ASSUMED - NATIALSI06,NACRSIZ06,M2+CRALSIOO; NAARLSIOG
,M2+AL25106. THE REMAINING ASSUMPTIONS ARE AS IN ().
AVERAGE WELLS,1977 CALCULATED AS AVERAGE OF (3) AND (2).
DAVIS+BOYD,1966:THE FOLLOWING EG. WAS FITTED TO THE 30 KB
DATA. TEMPERATURE(CELCIUS) = 1173.551 + (2871.756 » C )
~ (7011.628 = € # C ) , WHERE C = CA/CA+MG MOLE RATIO OF
CLINOPYROXENE.
WOOD+EANNO,1973:THE TEMPERATURE 1S THE AVERAGE AFTER
ASSIGNING ELEMENTS TO SITES AS OUTLINED IN (1) AND (Z3.
ELLLIS+GREEN, 1979: FE/MB (BT)
' KD = —===m——wm—
: FE/MG (CPX}
[ ) )
X CA/GT=MOLE FRACTION IN GARNET =z-——-——==——-
CA+MG+FE+MN
OUTSIDE THE EXPERIMENTAL LIWITS OF LINDSLEY+DIXON,1976.



TARLE IV~-23: EQUILIBRIUM PRESSURE (KB) ESTIMATES FOR PERIDOTITES

FROM HEERRON AND MELTON WOLD.

SAMPLE NO.MACGREGOR WooD WOOD AKELLA WT 7z ALL203

T=1 T=4 T=5 7T=1 T=4 T=4 T=4 IN OPX

P=1 P=2 P=3 P=4 P=5 Pz P=?

HEBRON
D7033 25 28 33 17 20 23 30 1.69
07073 - 24 32 16 17 28 1.59
07143 25 30 17 18 28 1.64
07163 29 31 200 22 32 1. 64
07173 31 32 23 24 34 1.70
07182 28 33 21 21 3% . 1.49
MELTON WOLD
08053 34 39 45 26 3D 32 39 .71
08063 34 40 45 26 31 34 40 .71
08073 39 42 43 29 31 31 43 , .94
(38083 38 43 46 30 34 35 43 .72
08113 33 40 43 24 39 32 39 .47
08123 35 41 45 24 29 31 41 71
WHERE .
T1,4,5 =TEMPERATURE ESTIMATES AS IN TABLE IV-22Z.
P1,2,3 =PREGSURES ESTIMATED AT T1,4,5 USING THE AL203
WT. % CONTENT OF ORTHOPYROXENES COEXTSTING WITH
GARNET AS OUTLINED BY MACGREGOR,1974.AL203 WT. %
ISOPLETHS BETHEEN 0.5-1.5 WT.% WERE CALCULATED
: EY FRASER (PERS.COMM.) FROM MACGREGOR S DATA
P4,5 =PRESGURES ESTIMATED AT T1,4 USING EQ.12 OF WOOD,
1974.FE AND CR CORRECTIONS ARE APPLIED AND AL
IS ASSUMED TC BE EQUALLY DIVIDED RETWEEN THE M1
AND TETRAHEDRAL SITES IN ORTHOPYRCXENE (SEE TAKLE
1V-22,(2)).
P6 =PRESSURES ESTIMATED USING WOOD'S (1974) METHOD,
CALCULATING THE AMOUNT OF AL IN THE OPX M1 SITE
AFTER CHARBE BALANCING IN THE CRDER OUTLINED
IN TABLE 1V-22,{(3).
P7 =PRESSURES ESTIMATED FROM THE ISOPLETH DATA OF

AKELLLA,1976 IN THE SYSTEM CMAS. ALZ03 ISOPLETHS
<1.4 WT.% WERE GRAPHICALLLY EXTRAPOLATED.



TABLE 1V-24: TEMPERATURES CALCULATED FOR CLINOPYROXENES
IN JTHE PORPHYROCLASTIC LHERZOLITE (07103)
FROM HEBRON.

CaA/sCa+MG L+D D+B AVERAGE
AT.%Z CPX © WELLS

1 2 3
. 4808 . OCL 233
<4795 oCcL 938
<4744 oCL 258 848
4725 800 965 &8s
L4706 825 972
L4386 1100 i084
. 4360 1115 1092 1079

TEMPS IN CELCIUS WHERE .
1-LINDSLEY+DIXON(1976) ;20KR EXFPERIMENTAL DATA,
ASSUMPTIONS AS IN TABLE Iv-22.
2~-DAVIS+EOYD(1966) ,AS IN TABLE IV-22.
3-AVERABGE WELLS(1977),AS IN TABLE Iv-22.



TABLE V-~1: PRIMARY MINERALOSGY OF ECLOGITIC XENOLITHS FROM LOVEDALE

NO.

021

02063
02073
02233
02313
02353
02423
02443
02483
62513
02523
02-2

02083
02093
02103
- 02433
02203
02413
02043
02123

KYANITE

02173
02403
02473
02503
02133
02143
02153
02213
02333
02453
02463

WHERE

(1)
GT
CPX
RUT
AR

CAMPH

0PX
KY
QTZ
K-SP
PHL
¥

BLANK

E (I T T N £ N RN 2N £ S TN N £ O { N | B 1|

%

£ % % k % % % % % % 2 [T & & & % & % %k &£ k %X _k &k % % k ¥ * ¥ % ¥

* 5 %

* % % % % % x %

® % % % & & % & K & % i % % % &k K K % £ ok % £ %k % k & & ¥ ¥

GT CPX RUT AP AMPH OPX  KY QTZ K-SP PHL (1)
ECLOGITES : ' '
02023

#*

x & % %

o~
: ¥

* & % X % &
x % %k k% X

PRIMARY METASOMATIC PHLOGOPITE SUSPECTEb

GARNET
CLINOPYROXENE
RUTILE

APATITE

AMPHIBOLE
ORTHOPYROXENE
KYANITE

QUARTZ

K-FELDSPAR
PHLOGOPITE

MINERAL PRESENT IN THIN
MINERAL ABSENT ‘

SECTION



TABLE V-2: SUMMARY OF PRIMARY TEXTURES IN ECLOGITES AND KYANITE
' ECLOGITES FROM LOVEDALE (LOVE) ;ROODEKRAAL(RQOD},
JACHTFONTETIN(JACH) AND MARKT (MARK)

LOVE ROOD JACH MARK

EC KY EC EC KY EC EC KY EC EC
TEXTURE
CG _ 3 ,
MG ) 1
CGE 12 3 3 1 6 3
MGR 2 2
CMGR 2 1 i
MMGR 2 6 1 . 2 1
FHGB 1 1 !
C BAND 11 1 2 1 7 §
F EAND 1 5 1 1 1
MASSIVE 9 5 3 i 5
"FOLIATION 6 1 1
GLAGS IN 3 _ _ , 1
SECONDARY : . :
ASSEMBLAGE
N = 21 11 6 2 8 1 b
TOTAL=55
WHERE
EC = ECLOGITE
KY EC = KYANITE ECLOGITE
cB = COARSE - GRAINED GRANULAR TEXTURE
MEG = MEDIUM - ® " "
CGE. = COARGSE ~ GRANULOBLASTIC TEXTURE
MGE = MEDIUM -~ ® " L
CMGB = COARSE - " ~ MOSAIC GRAMULORLASTIC TEXTURE
HMGR = MEDIUM = " " " o "
FHMGB = FINE - " " "
C BAND = COARSE BANDING ( SEE TEXT)

F BAND FINE BANDING : "



TABLE V~3: PRIMARY MINERALOGY OF ECLOGITIC XENOLITHS FROM
' ROODEKRAGL , JACKTFONTEIN,MARKT , LEUWEFONTEIN,
SWEETPUT,LEYFONTEIN,UINTJIESBERGE AND LEKKERFONTEIN.

P X RUT ap KY @TZ © K-5P

@

LOCALITY+NO. T
ROODEKRAAL
42043

42543

42073

42163

42533

42203

42213

42313
JACHTFONTEIN
20693

20113

20163

20223

20253

20263

20273

20323

20373

MARKT

10043 #*
10053 #*
10063 . *
12093 *
12113 #
12123 ' 4
LEKKERFONTEIN

33043 *
33103 *
LEUWEFONTEIN : ' :
26043 S EE
SWEETPUT ) '

03-~1 L3 * %
LLEYFONTEIN h

0t-1 * #*

UINTJIESBERDG . :
092123 & * * *

C
*
*
*
#
£
®
*
#
#

R EEEEEE,

ok % &k 8 =
*

¥ o2 %k % % X % % %
Lo % %k % w % %k % %
x % ok o ¥ ok ok %

* % % 5% % %

) +ad

WHERE MINERAL ABBREVIATIONS ARE AS IN TARLE V-1.
?=CPX SUSPECTED BUT NOW TOTALLY REPLACED BY CALCITE.



TABLE V-4: TEXTURES OF THE GARNET GRANULITES (GT GRAN) AND
: KYANITE GARRET GRANULITES (KY GT GRAN) .

TEXTURE GT GRAN - KY GT GRAN

CcG 3

MG ' v oA

CGR : , 2
MGB 10 2
FGB 2 2
MMGE 2
FHMGRB 2
COARSE BANDING 5 5
FINE BANDING 1 "2
MASSIVE i0 3
FOLIATIONS 5 6
EXSOLUTION 1

REACTION TEXTURES 2 7
(S5EE TEXT) ;
N = , 16 10
TOTAL=26 -
FOR TEXTURAL ABBREVIATIONS SEE TABLE V-2

ALSO,FGB = FINE-GRAINED GRANULOBLASTIC TEXTURE

TABLE V~5: PETROGRAPHIC MODES FOR SOME TYPICAL GARNET GRANULITES.

NO. GT ‘CPX BLAG RUT AP SCAP AMPH ORAQ OPX
H5—1 43.6 17.3 35.8 1.4 1.3

H%-2 36.5 30.8 8.8 2.6 .8 .6 ?.9

06-2 15.92.21.0 56.5 .2 1.6 . 2.4 2.4
07403 29.4 13.5 43.4 .8 8 9.5 1.4 1.1

11-1 13.7 11.8 72.8 .2 .2 : i.3
12133 22.4 32.4 45.0 .2

25023 20.0 24.0 55.9 .1

301 18.9 39.3 41.8

33023 -7 5.9 65.4 .1 241 3.8

WHERE MINERAL ABRREVIATIONS ARE AS TABLE V-1
ALSO  PLAG = PLAGIOCLASE

SCap SCAPOLITE

OPAQ OPAGUE OXIDE .
MODES WERE CALCULATED ON POINT COUNTS >500<1000
FOR LOCALITY CODE SEE TABLE V-6

it

]



TABLE V-6: PRIMARY MINERALOGY OF GARNET GRANULITES AND KYANITE
GARNET GRANULITES FROM DIFFERENT LOCALITIES.

NO. GT  CPX  PLAG RUT AP  SCAP KY  QTZ OPAG OPX AMPH REACTION
GARNET GRANULITES |

30-1  * *
06-1
12133
25023
07413
33013
06043
42303
111
H5-1
33023
H5-2
06-2
09153
07403
09133
KYANITE GARN!
02223
02243
062273
02323
02343
02493
02263
02363
121334
D4-1 w
LOCALITY CODE
02=LOVEDALE
04=VETLAABTE ]

D6=CORDAATSKUIL

H5=HEBRON NO.1’

07=HEBRON NO. 2

09=UINTJIESBERG

11=KALKPUT

12=MARKT NO. 2

25=WINDHOEK, SOUTH BLOW .

30=GOEDEHOOP, GHI I

33=LEKKERFONTEIN

42=ROODEKRAAL

REACTION=# IDENTIFIES THE REACTIONS DISCUSSED IN v.z.1. G (SEE
' TEXT)

MINERAL ARBREVIATIONS ARE AS IN TABLES V-1,4

? =MINERAL IDENTIFICATION NOT POSITIVE

* % % %

81,4

* & & o
*

Aa
=%
-~
~
N3

*®
¥
*
*
+®

NULITES

* % % % % % % * % x ¥ ¥ *k % %

Ok % £ % % % X
%
*x
£ ok %k % £ % %

T GR
#9
87

89
#Q
#9

#9

* % X % % % % & Xk

& : $9,1D
% $6,7,8

£ % -3 % % %k & % & &k D ok &k % & &k A % % & X %k ¥ % ® x %

Ml d = % % & % % % % % /M & & & % % & % £ % % ® & & % #
I EEEEREEEEE



- H

{
sIo .86
TIa? g1
ALTDd D2
CR203 A7
FEO 14,78
HHD 25
H#E0 11,142
- CAD 10.99
NAZD 07
Koo
T0TRL 7994
KYGER 2
51 2.965
11 006
AL 2.003
Ck 084
FEZ1 921
Ni3E
H: §.239
Ca 374
NA 046
K
St g.930
Ch 28.74
KE 43,81

e 30,44

H: 57.28

TRELE Y-

GARKETS %% ECLOBITES - LOVEDALE $3

SAHPLE 1O,

!
|
]

[T I N P B

2 3 § g b i g 9
19,98 1981 I35 9.7 9.4 3956 .33 39.68
A2 A2 2 A7 A4 2 A7 43
02,87 fBh DRSS DADA O MaB4 D245 L 2%
08 280 i K WD i B
1,63 14,67 476 1540 19.56 4964 8573 D
28 2 57 A0 55 Ky 56 A
1440 1543 W4 1060 7 092 draR 7.3
9.95 1027 Lk 73 736 LS 747 5B
W5 LS A0 A7 07 09 68 Ak
98.87  99.26 408,04 99.72  400.41 109,68 400.3& 10032
#% ATOHIC PROPORTIGHS BASED OH SELECTED ND. OF DXYGENS $%
i {2 2 12 2 £2 2 {2
2,983 2977 2.963 2957 299 2970 2,962 2,98
007 507 084 010 008 017 i 010
a2 2045 2,000 2024 2020 2007 Zaih 4990
085 005 - 104
918 018 1233 §.206 L7 1233 4283 4.4
018 047 026 038 035 636 024 039
1240 L2600 .29 1493 L0900 4234 470 £
800 523 537 587 592 525 570 47
007 07 85 010 810 043 i 67
060 8.016  ©.631  8.026  7.99% @620 6.0 6.0
CA 27.07 CA 27.6% CA 17.89 CA 19,87 Ch 00.22 Ch 47.8% A 19.03 CA $5.%2
Ko 41,94 HC 41,61 KG 40.63 G 30.94 K 3.0 MG AL0T KG 303 NS 3R
FE 20,02 FE 20.78 FE 41.73 FE A0,I9 FE 42.58 FE 81,35 FE AL5/ FE 47,06
Wi S7.A8 Mi S7.4B M 49,79 H: 4972 M Ab.64 M: 49.8L Hi 4B.63 M 44,83
RLER SAWPLE DIRECTORY gfx
DESCRIPTION SAPLE N, PESCRIPTION
62-1,67.2 CENTER 5 02-2,67.2 CENTER
§2-1,67.2 EDGC 7 i2- -2,57.2 E6C
02-1,4V, OF 3 g 2,80, OF 6
82-2,6T,1 CENTER 9 oznzz,ur.4 CENTER
12-2,67.4 EVGE 1 02623,67.4 EDGE

180,25

i2

2.9%0
46
1,970
003
i.26t2
051
i,202
480
009

8,044
tA 15.89

i G ':2 39

itlL

i 50:39



i1

SI02 38.98
TI6 A7
M20T 22,47
(203 .08
FER 22.04
0 47
MO 10,07
CAD 5,93
HAZ0 4
k20

WAL 100,42

XYGER 12

51 2,953
11 040
" 2. 006
CR 005
FE2t 4,394
it 043
G £.137
cA 48
A 006
K
S 8.3

Ch 15.98

MG 37,74

FE 46,29

Hi 44,98
SAHPLE MO,

-
i
3
14

TARLE -7

CARNETS %% ECLOGITES - LOVEDALE %3

{2 13
045 39,39
24 A7
22,85 D247
A5 08
9.8 01.48
58 Al
12,05 10,17
S5 5.8
A7 06
101,22 100,47

4% ATOHIC PROPORTIORS

12 12
2,972  2.973
D14 010
1,993 1,999
003 ,B85
1,226 1,369
836 .038
1329 1.144
437 W73
018 009
8,024 g.020
A $4.51 CA 15.8%
G 44,47 HG 38.32
FE 40,77 FE 45.94

Hi 52,03 H: 45.583

- DESCRIPTION
02023.5T.2 ADY, CPX?
02023,67.3 EUCL
02023 ,67.7 CENTER
02023,67.7 £0GL
02043,49, OF 2

£6

4 {S
39.48 10,35 39,60
18 W22 5
prat-i 22.92 22,86
i 05 HD
0.2 1799 - {92
5S¢ .54 A7
i1.47 13.47 2,05
.64 5.63 5.67
05 09 it
109,22 -~ 100,85  100.19

12 i2 12
2,968 2,975 2.9
N 042 003
2,08 1,992 2.6i%
603 ,003
11274 : 11104 1:2“8
038 032 30
§.251 1,447 1,343
A 445 454
007 J12 Nl
8,023 g.0e2 8.0
CA 15,70 CA 14.84 CA i5.42
HG 41,70 MG 48.30
F£ 42.52 FE 36,86 FE 40.20
H: 49.5L H#: 36,72

TRkS  SAWPLE DIRECTORY &%ez

i7

39,36

A4
22.7%
ND
18.47
Jb
£0.44
.24
.04

00,76

iz

2946
.03

2.02%
1,156
823
1.528
N
006
8.035

Ca 24.%

FE 38.2

Hi S2.64 K: 49.36

SAKPLE HO.

o~ e iz o 1

BASED ON SELECTED ND. OF OXYGEHG %%

i8 19
9.9  18.84
K12 A
23,02 2239
A0 i
5,38 2340
30 At
£3.22 8.38
7,57 7,46
i B4
99.63  400.43
{2 {2
2968 2,904
003 Lk
2,643 2,084
004
54 1474
049 038
i.461 044
692 585
NI

£.05  8.4%

HG 43,44 KL 1.4
FE 3i.62 FE

B 60,50 H: J9.80

BESCRIPT 0
20638V, OF
6207380, OF
820834V, OF
12093 ,4Y, OF
02103,AY. OF 3

[ S R

6 LA 19.94 Ch 19.49
HG 44,68 MG 27.28 ;

-2t

38.98

e
QCS

22.35
g9
2b.24
49
i0.35
6.7¢
A

$9.48 -

2.962
JBi4
2. 062
00
£.284
B3
£.471
545
A8

g.0e2d

Ch 18.19

e 39.04

8 FE 42,76

Hi 47,78



R

24
5102 40.60
7100 07
BLIOT 72,69
R20T N
FEO 4042
HH 42
0 40,52
€60 9,26
Na2E D
ka0
TOTAL 409,44
OIVEER 42
51 2,945
11 005
&L 1.99%
R
FE2: 1,087
027
5 §.470
ch 740
HA
K
S 8.6
Ch 24,76
g 3903
FE 36,27
He $1.63

SAHPLE HO.

O e

AxENR

22 rad
41.97 39.47
Kb .08
£3.86 22,45
12 D
1§.28 24,58
23 07
§9.18 8.0%
4.7 6,72
06 Db
§30.43  f00.80

k2 ATORIC PROPCRYIONS

i2 12
2.984 2.980
.05
2,800 1,991

007

i §.568
014 005
2.0 915
357 549
.008 20§
B.0ik 8.023
Ch 11,95 CA 1B.44
Ho 67,869 HG 10.48
FE 206,35 FE 51,74

Hi 76,88 K: 36.88

DESCRIPTION

e s o

02123 AV, OF 2
022338V, OF 2
£2443.4V, OF 2
(242389, OF 2
02433 .4V, OF 3

, TALLE Y7
GARNLTS % FCLOGITES - LUVEDALE %%

24 ) 2L 7 28 29
}0.48 38,19 9.3 39.4¥ 37,72 3%.58
.09 12 4 b Ji4 47
23,37 21,67 c2.68 2287 20,63 22,50
0% kb ND ] d1 B
11.94 23.46 20,46 £9.95 i8.22 £3.2
23 54 Jhé  SFAN 4B 48
14.15 7.86 §.85 i34 ie.27 10,63
.64 8.3% 8.3 5. 74 9.06 8,55
05 04 L7 o35 S Ho
7%.00 994 100,72 106,57 100,69  190.20
BASED OM SELECTED MO, (F GXYCERG 2%
12 i2 i2 i2 i2 {2
2,979 2.966 2,044 2.948 2.970 2,770
065 87 08 R il el
2,427 §,984 2.014 2.0e 1,994 1.9%
063 687 03
vHS 1.524 §.287 f.252 1,439 .14
644 036 .0ed 479 S 031
1.55¢ 817 £,639 1.299 IS 4,43
1681 |&9§ 1673 .4512 .72\"’ Aég’]
87 BB A0 686 489
B.004 B.037 B.82¢ g8.653 8. 927 B.026
Ca 27.95 CA 22,89 CA 22.41 Ch 4832 Ch 24,42 CR 22,77
HO 62,29 5 26.92 MG J4.62 HG 43.11 KD 3B.00 {6 3P.5E
FE 24,76 FE Sb.49 FE 42,97 FE 41,57 FE 37,86 FL 27.85
Hi 67.86 % 3494 K 44,62 M: S0.94 M S0.40 B 50,99
Bkt:  SANPLE DIRECTORY %%k
CHNPLE ND, PESCRIPTION

2
27
%8
®
3

-y ws -

0244344, OF 2
(243340, OF Z
62543,67.3 CENTER
67543 ,6T,3 EDGE
025434V, OF 4

I9.66
14
22,57
08
19.78
Ry
10.46
2.24
B4

i&j |‘%6

by
2.9%7
608

£.963

GBS

A2

B3t
§.868
e
ifd

8 ¢ ‘l‘{f’i

£h 28,60
He 2.t

FE 4,37

i 48,52



s162
T102
ALZG3
Cr203

FED
HiD
He0
“CAD
NA20
R20

TOTAL

OXYGEN

)
I
AL
R
FE2+
i
fie
[
HA
K

oUH

3

49,85
.12
- 2275
b
19.54
51
10.94
6.51
.08

100.45

{2

2.99¢
007

2.004.

i.020
032
1.249

B3

D42

8.606

G4 17.62 CA 17,90
MG 44.18 K6 28.54
FE4L.21 FE 43.56

i 49.98 H: 46,95

GAKPLE WD,

TABLE V-7

GARNETS &% ECLOGITES - LOVEDALE &2

2

39.44
08
&e.67
04
of 36
197
i0.44
6.53
L4

99.84

#% ATOWIC PROPORTIONS BASED ON SELECTED ND. OF DXVGEHS %3

i2

2. 964
A05
2.620
002

i.287

036
§.139

,527

08

.00

62523,6T,
0252351,
02523,6T.
02523, 6T,
62523 ,0V,

33

39.87
A7
22,66
04
9,03
54
16,74
7.00
04

fon.09

ie

2.990
40
2,003
L2
1,473
034
1.200
S62
. 096

g.008

c4 19.03
HG 40.560
FE 40,37

h: S0.14

BESCRIPTION

s e ot et

{ CENTER
{ COGC
3 CENTER
3 EDCC
OF S

X

9.7
22
o280
Q4
18,24
B
16.79
7.5¢
0%

i00.10

12

2979
12
2.012
Le2
i.448
AN
1.204
L8
007

8.065

CA 20.48
¥t 40.70
FE 30.82

H: 51.18

B

19,72
4
0,74
N
£9.58
.53

£0,55
6.9
i

fed.12

42

2.984
608
2,544
002
{1,230
034
1.184
547
007

B8.005
CA 18,90
He 39.92
FE 41.58

H: 48.58

EE¥R  SAMPLE DIRECTORY %ufe

SAHPLE NO,

- e g

DESCRIPTIOH

e s



{
g0 .39
Tie2 JAd
B20T 22,48
CR203  MD
FEQ 20.47
BNO L
He0 18,9
CAf 6.76
NA20 HD
kel

TOTRL 450,32

OXYeER 12

51 o964
1! 094
il 2.004
e’

FE2¢ §.068
I 022
K& i.222
CA 545
b

K

St 2.634

Ch 17.94 (4 26.8%
G 42.62
FE 41,78 FE 30.57

He 40.27

H: 47,08 H: SB.23

"SRHPLE KD,

TARLE U-74

GARNEYS 8% ECLOGITES-DIFFERERT LOCALITIES $%

2

46,44
' 18
23.2
08
14.80
3h
14.58
10.13
A5

190,82

§& ATOMIC PROPORTIONS BASED ON SELECTERL HQ. OF OXVGERS

i2

2.97%
Nl
2,012
805
584
822
£.270
779
.007

f§.040

3

46,14
A2
23.42
08
14.72
39
§1.66
£0.82
.05

ige.32

f2

2,967
008
2.016
005
710

024

1.28%
774

867

8.8i8
L& 26,96
iHG 42,99
Ft 39.4%

H: 58.53

PCSCRIPTION

- 2t o e ot s

¥E%%  SAMPLE DIRECTORY tiig

SRHPLE w0,

e mesananscamens sa:

09423.40, OF 4,UINTJIESRERG
12093,07.4 CEMTER,BARKT

12093,67.4 EDGE,RARKY

(§ 51‘

DESCRIPTION

P



leLE U 8

©GARNETS %2 KYANITE ECLOGITES - LOVEDALE 3

i 2 3 Ao S b 7 8 ¢
SI2 40.03 4609 IS4 39 .92 4RI 4026 T9.AL 39,63
T102 47 04 45 B8 W SL WD D D
AZ3 2307 3L RTF RSy 2304 D38 4 297
CR2O3 .08 06 04 06 05 A3 A4 .08 29
FED 1633 628 17,39 4639 1507 1228 247 183 1870
10 30 20 38 37 3 28 28 57 4L
W0 12 1440 957 09 103 13 13S0 1038 1L
€A 745 794 025 1028 1022 9.4z 888 782 7.
- 42D B4 M KD NI 1 N 1 N
2 | .
WL 99.55  99.% 9998 10020 9972 G049 985D 99.40  9R.2
£ ATONIC PROPORTIONS BASED ON SELECTED XO. OF OXYGENS %
OXYGEN 12 12 2. 12 12 12 2 12 12
s 2980 2.9% 2974 2980 e 29 2.9 29 amm
(¥ Q04002 003 00 034 ‘
AL 2885 202 2815 208 202 207 202 2843 2,04
CR 05 003 002 004 003 R0B L0080 005 L00S
FE2+ 1,017 781 1,094 1023 .40 78R M LM 7
Hi 419 M2 024 e e M7 eSS e 62
6 355 1565 4073 L4E5 0 LS 1477 4491 L7 fa
€A 594 620 86 B2 86 07 LT0D 632 626
M 006 004
K
S B0 7990 BOG 8007 BOME B0 B.600 B0 8005
CA20.04 CAD0.9L CAZ7.60 CAZ7.70 CA27.38 Ch 23.80 Ch 23,57 €4 2148 Ch 2142
NG 45,68 HG 52,75 MG 35,85 HG 37.62° HG 4140 NG 49.68 WG 50.30 WG 37.65 WG 4G.41
FE 34,28 FE 26,33 FE 35,55 FE 34.48 FE 31,51 FE 26.52 FE 26.0% FE 38.87 FE 35.47
Hi 67,43 Ki 66,70 K 49.51 Ki 52,30 My S6.60 Mi 65.20 H: 6586 Ki SD.SC H: 55,03
424%  SAHPLE DIRECTORY &x8%
SAHPLE KO, DESCRIFTION SAHFLE HD. BESCRIFT10H
g 02433,AV, OF 4 5 02403,
2 02143,AV. 0OF 7 7 62453,AV. OF 2
3 02453,AV. OF 4 8 02463,67.4
4 02173,AV, OF 2 o0 02463,67.2
5 022134V, OF 2 Rl 02462,61.3

i0

39.37
WD
23.04
09
17.84
53
19.89
7.43
.04

9¢.24

i2
2.9L9

2,045
lcas

1 E%

034
i.224
500
686

8,008

CA 20,36

6 41.58

FE 38.4S

{

i 52,10



eI
TI02
LoD
CR203

Fed
1D
G0
€A

HAZD

k2o

T0TAL

GXYGLH

1
11

- AL

R
FEZ+
HH
He
ta
NA
K

i

it

947

NE
304
68
17.5%
S
10.94
7.67

[}

79.26

i2

2.972

0. 045
(85
1.405
32

ceh

RIVES

8.005

Ch 20.99
HG 41,93

CFE 37.4%

H: 52,56

SAMPLE KD,

TAELE V-8

CARNETS 28 KYANITE ECLOBITES - LOVEDALE X8

i2

41.16
ND
23,59

A5

g.44

A0

17.83
§.97
i

79.2b

4 ATOHIC PROPORTIONS BASED ON SELECTED WD, F DXYGENS £R

f2
2.974
2.007

389
550

024

£.948
539

8.021

i3

4t.21
ND
28,1
40
12,73
B
§5.30
7.47
i
17

166.89

i2
2.975

2,87
006
768
017

§.645
578
007

8.046

Ca $7.95 €A 19.31

H6 63.78
TE 5629

t 77.72

524634V,
824730,
12503, Y

#G 55.81
FE 25.68

H: 68.47

DESCRIFTION
0F 3

oF ¢

GF 3

b 43

GAMPLE DIRECTORY $%%3

SAMPLE MO,

—— ———— o

BESCRIPTION

o —— s o v 0



GARRETS 2% GARHET GRANULITES - DIFFERENT LOCALITIES %%

TASLE V-9

f 2 3 4 g 4 vi ¢ 9
SI2 - 38,75 . 9.8 WL 9.0 .44 1946 062 19.88 19,75
162 ) ) ) 07 07 N BN 06 07
MDD D82 D224 L7400 274 2480 DMLTS fe3E 0 22 2.3
CR20Z  MD KD MD "W ND N HD A5 W
FED 22,84 2302 209 2.0 22,56 ~2.48 20,50 2065 20483
BN 55 53 .54 43 44 A A .34 3
%60 §.40 8,43 8,47 8,7 £.88 8.7 5.6 16,94 1405
CA9 7.59 747 7.28 7.49 7.62 7.5 593 b.42 4,63
BA0 45 24 04 D ) ) 45 .04 .04
(20 ND ‘ '
TOTAL 100,64  100.68  99.3¢ 100,42  100.52  100.27 10053  i00.42  160.27
t# ATOHIC PROPORTIONS BAGED ON SELECTED HO. OF GXVGEMS a8
OXYGEN  §2 12 2 2 12 12 {2 {2 {2
s1 2677 2,98 3006  2.99 2,979 2,988  2.982 2994 2.9
11 004 004 004 04 003 684
AL £.973  4.994  1.970  4.954 4,957 4957 1.98% 4977 1979
Ck 003
FEPL £.866 1.468  1.420 L4310 1437 5.AM 4297 L L
W 036 028 035 028 028 028 020 422 624
HS 964 956 978 997 1,608 999 L.mE L4 1.273
Ch 624 584 .50 643 622 617 473 492 435
A 007 006 086 067 066 904
K
SUM 6642 £.620  8.010  B.02%6  B.040 B3 B82S 806 8.0
Ca 20.46 Ch 19.45 Cn 20,05 CA 20.44 CA 20,28 Ch 20,73 Ch 15,30 CA 16,34 ©3 15,08
KC 36,49 MG 34.88 HG 32.45 MG 32.84 ¥6 I2.87 WG 22.76 ¥#6 413D G 46,63 HG 40.92
[E 48.05 FE 48.74 FE 47.49 FE 47,02 FE 46,86 FE 47.01 FE 4R35 FE 43.03 FE 42,94
Ki 39.590 M 39.49 H: 40.59 H: 40,12 H: 4123 Wi AL07 B 4701 Moo AR.50 Ko 4.8
228 GOKPLE DIRECTORY %52
SRHPLE MO, DESCRIPTION SAMPLE MO, DESCRIPTION
{ 04627 ,CORDAATSKUIL,CT,2 CENTER b 0604380,
2 © 06023,67.2 EDGC 7 HE-1,HEBROM,GT.§ CENTER
3 06023,AV. OF 4 8 W5-1,6T.1 ELGE
4 66043,67.1 CENTER 9 H5-4,4V,
5 06043,6T. 4 EDGE i HG-2,67.4 CENTER

it

39.42
07
24.99
08
23.40
.40
8.85
7.2%
leS

100,95 -

i2

2.
004
1968
005
i.467
[L2b
f.002
Y3
047

B.042

S Dad P
~3

oS

= P
Q-\JL«'
| SIS |

- ]
LI 4

Wi 40,57



. MM

-4
Siuz2 33,00
TI62 .04
AL203 22,40
craas Rl
Fto 23,45
KND 3%
i151] 8.38
CAD 7.24

- kA20 KD

r20
TOTAL  408.94
DXYGEN {2
&1 2.964
Tl 402
Al 2,606
LR 004
FE24 1,490

623
HG ,749
(M 590
]
K
St 8.030

Ch 19,46 CA 19,44
WG .33
FE 47.20 FE 48,57

H: 38,91 H: 49.74

SANPLE MO,
i3
i2
13
14
15

TROLE V-2

BARNETS %X GARNET CRANULITES - DIFFERENT LOCALITIES &%

12 i3 4 s i6 {7 8 i 20
.06 MBI I 3895 IR 1746 I IS0 B
5 47 B A4 49 i .08 A3 i
n249 280 PEL9T 2085 D693 246 2204 2SS 22,62
07 W Q4 W 4 05 A5 04 D
23,0 02,73 D304 2.8 0345 386 2345 D004 19.90
.38 A3 47 A5 Ab A 46 35 3
8,44 8.8 829  B23 8.9 B.66 8.7 1560 48,05
7.6 7.7 730 756 60T 643 6,88 6,72 6,78
ND HD M i 4 i i 0 ND
100,92 99.86  100.34 400,08 99.2%6  98.86  §9.06 400,34  100.44
£ ATONIC PROPORTIONS FASED OH SELECTED NO. OF OXYOENS #%
12 {2 12 2 12 12 12 {2 12
2,968 2.97¢ 2,988 2,984 2,90 2917 293 2.7 955
003 018 067 0148 05 b2 405,007 096
1987 L9730 G972 L9730 19w a0 208 L% 2,087
04 - 002 002 003 003 882
479 1.480 472 f.4eb 4515 .55 1.5 1259 . 1.293
024 028 030 829 030 076 630 022 423
875 93t 944 Y I T T-Y S O 1S O [ G- S e (240
59 635 &82 549 499 82 505 544 547
‘ 004 \
8.036  8.024 8.0 8022 8035 8.062 805 RO 8.035
CA 20.96 CA 19.95 Ch 2045 CA 16,43 Ch 16,66 Ch 16,54 Ch 17.84 CA {7.9%
M 32,92 NG 30.88 MG 31.27 MG 31,07 HG 3372 MG 3273 MG 3123 MG 4042 M5 4079
FE 48,46 FE 43,77 FE 43,47 FE 49.86 FE S0.61 FE 50.23 FE 45,53 FE 44,22
W 39.07 M:o30.07 M 39,06 M A0L3S M 39.28 M: 3982 W 4745 H: AT
3t SAMPLE DIRECTORY %%
DESCRIPTION SANPLE 1D, DESCRIPTION
HS-2,6T.1 EDGE 4 87443 61,4 CENTER
HE-2 0. 17 (7443,67.4 ERGE
07403,67.4 CENTER 18 G7AL3, AV,
07403,67.1 EDGE 18 09123, YINTFIFSEERD 6T, 4 UENTER

D7403,AV,

§9123,67.1 EIGE



THBLE V-9
-GARNETS &% GARNET GRAMULITES - DIFFERENT LOCALITIES $%

2 2 23 24 25 2 27 28 28 30
SI02 . 38.63 1849 IS.6B 28,70 IBAS 2948 39.19 3958 39.49 0 4036
TI02 06 06 L AN WD .68 46 09 D
pL20T 21,97 LB 2295 2202 24.A% 2246 2258 S R2.32 2335
CR203 04 A7 18 04 ND D 06 05 S ND
FEO 23,30 0336 mRBB 0 T30 2569 19.61 2456 2,35 M.45 .58
HH0 44 A 43 .53 48 \37 35 37 W3 24
H60 7.04 8,95 9.35 8.93 5.2 14,88 9.48 9.44 9,27  13.78
A0 6.3 6.3 5,98 b.46 8,62 7.88 742 7,05 7,23 6,34
1420 KD KD ) N 1) NB 4 5 4 HD
%20 : )

TOTAL 9994 99.44 99,54  99.78 100,59 186,14  §60.50  i00.i4 100,30 - 1e0.%9

&% ATOMIC PROPORTIONS BASED OM GELECTED MO, OF OXYSEMS &2

OXYGER  i2 i2 - i i2 2 i2 i2 i2 ¥ 12
SI 2,910 . 2.7 2.968  2.96? 2,964 2.97 2.%77 3.004 2.998 2.904
11 003 603 ,003 .G85 004 L0683 i1 B35

AL 1.991 1.9864 1,995 .99 1,959 £.992 2,409 3. 980 1,992 a.08t
R .082 604 603 002 ' 064 NHK 003

FEG+  1.498 1,504 1.468  §.47% 1.668 1.234 1,363 1,354 §,358 1030
] 029 030 028 B34 826 24 022 024 ks 045
HG 1.624 i.628 i.069 i.624 719 §.228 i.059 1,033 1,846 4.944
th A7 506 A92 S8 747 587 577 597 587 508
¥R JAth 007 A3

X

SUK 8.032 8,034 8.032 8,630 8.£58 8.032 8.8i7 8,685 8,618 B.o2t

7,54 A 23,40 CA 930 CA 49.23 CA 20,61 CA 49,60 CA 16,51
72 WG 23,48 HS A0.42 HG 3531 HC 341 HG 3497 1% 49.%C
74 FE S3.72 FE 40.58 FE 45,45 FE 45.37 FE 45,44 FE 33.5%

3
m oy >

b
- J

Ch 16,39 CA 16,65 CA §6.23
fG J4.18 16 33.82 M6 I5.30

3
E 49,43 FE 49.53 FE 48.47 g,

-y ==
-bipl

H: 40.88 #: 40.57 M: 42,14 H: 40,67 M: 30.14 i 49.72 Hi 43,72 H: A327 M 43,51 My S9.GE

3358 SANPLE DIRECTORY iz

SARPLE KO, DESCRIPTION SHIPLE NO. v DESCRIPTION

2 09433, GT.2 CEMTER S 26 12433, HARKT, AV, OF 3

22 09433,67.2 EDGE 27 25023, WINDHOER GOUTH,GY, 4 CENTER
a3 89433,8V, OF G 28 25023,67. 1 EDGE

24 °9lau,hu- or § 29 25023,4V.

29 i1-1 KALKPUT AV, OF 2 ' B 20-4 ,GDEDEHOOP ,67.4 CERTER



3102
1107
AL23
£R203
FED
0
H:0
CAD
Na2D

X0

TOTAL

ORYCEH

SI
TI

AL
L
FE24
fitt
HG
Ch
HA
K

Sl

SAKPLE

k51

46.48

HD
23.27
KD
16,36

29

§3.37

673
D

100,53

2,975
2. 016
1.086

Ji6

1,465
530

8.014

Ch 17,67 CA 17.80
He 48,81 KG 49.39
FE 32,52 FE 3.9

H: 59.29 ¥ 59.5

HDI

> o oyt o vt b

34

v
.

3%

34

-
w5

32

40,59
b
23,36
]
16.43
24
§3.58
6.53
Kb

168,60

-

B

38.68
7
22.67
ND
24,59
55
8,33
6.22
D

106.75

34

59.04
M
24,06
.08
o, 37
&3
8.46
6 12(}

"L

189,35

&k AIOHIC PROPORTIONS

2,957
c.r23
£.009

N}

§.487
514

8.020

2

2.7
004
1,988

§.574
636
949

569

g.032

CA i6.8¢
He 3,38
FE 91.87

K 37.64

DUSCRIPTION

-~ e - 0 220 ot

30-4,67.4 EDGE

J0-1,4v,

33043 LEKKERFONTEIN, BT, 4 CENTER
33043,67,
T3043,49,

{ EDGE

f2

2.9%4
000
1.975
005
£.562
934
932
514

g.02t
th 17,69
ik 28.98
FC 51,93

" 37.37

K4g%  SAMFLE DIRECTORY

THLE V-9
GARNETS £§ GARNET GRANULITES - DIFFERENT LOCALITIES %%

35

28.94
W66
S B
05
24,43
54
§.2
.24
]

100,54

i2

2.980
003
1.981
LA
1,567

S A3
940
Si2

8,924
CA 16.95
HG 31,4
FE 58.99

fis 37,49

36

168,08

i2
2.9
2,086
§.547

034

795
453

g.018
Ch 28,77
e 26.55
FE 58,85

i 33,99

p£444

GAEPLE #O.

-

PASED ON SELECTED ND, OF OXYCEHS 23

GESCRIFTION

23022, 4. OF 2



Z N 4
31,88 41,53 1.66
ND ] i
22,68 oA, 30 2419
b 85 b
9.43 .64 9.7

.25 23 27
£8.54 18.39 18,19
6.63 &.83 6.08
D XD P
100,43 101,00 400.43

A& (TOHIC PROPORTIONS

g
8102 41,55
S
AL2IZ 2405
CR20Z D
FED 44,50
HNO 28
MG 16,68
cAD 6.2
B0 KD
k20

CTOTAL 400,78
OXYEEN 12
51 2,934
noo
" 2,036
cR
Fe2s 491
B 017
G {,785
CA 484
kA
K
oM .7.998

Ch 16,35
4G 60.31
[E 23,32
H: 72.40

SARPLE NO.

[Fo RN A P el

12 52 i2
2.980 2.947 2.974
1.983 2.0 2.63%

003

574 S72 .538

143 .014 Y
1,567 1.945 §.935

/507 519 365
8.027 2.0 8,008

CA 16.62 Ch 17.40 CA 5,68
MG 64.54 G 64,05 HG 64.94
FE 18.84 FE 18,84 FE 19.45
Wi 77.40 W 77,27 M 76.9%

f TERLE U-40
CARNETS %% KYAHITE GARNET GRARULITES - DIFFERENT LOCALITIES &3

5 b 7 8 9
.52 M9 A7 .82 40,53
S ND .M D
24,05 0448 2275 2182 346
) HD XD i 49
10,56 9,88 46,56 10,88  £3.92

35 .30 .35 .29 9
16,76 {720 1497 17,51 13.08
7.28 7.42 £.98 £.83 2.2

ND M ) Hp WP
160.55  180.63  99.44 100,33 {06.82

RASED (M SELECTED KO, OF OXYGEHS 42
)

f2_/ 12 {2 £2 §2
2978 2009 3024 2989 2947
2030 2,030 1941 207 2.0
LGS
633 58 (b4t 663 851
024 045 024 2T B e
£.709 4,82 4,832 4885 1424

559 543 542 523 23

g.040  7.9%  8.108  B.067  8.0if

CA 18,75 CR 18.3% Ch 17.94
MG 66,63 HG 61,76 HG 48.67
FE 21,02 FE 19.83 fE

Hi 73.88 M 75,70 H: 73,94

KA%%  SAMPLE DIRECTURY $¥is

DESCRIPTION

oy 1 o o e

04-1,VETLAAGTE 6T HITH CPX-KY

02223 L OVEDALE ,GT.§ CENTER
02223, 6.4 EBGE
02223,6T.2 CEXTER

82223 67,2 EBGE

SRRPLE RO,

[ JE, .o BN B o

57
d e

Ck 17,49 CA 24,14
HE 62,36 KG 47,52
FE 26.45 FE 28,38

02273,6T.3 CENTER
(2223,6T.3 ENGE
02223 AV,
62247,6T.4 CENTER
02243 ,67.4 EDGE

181,69

iz

fa

2.97¢

.04

04
Q7
160

B35

i385

504

8,421
CA 26,76
HE 44.80
FE 78,44

i 68,47



TAMLE ¥-18
GARNETS % KYANITE GARNET GRANULITES - DIFFERENT LOCALITIES 2%

S S V4 i3 14 iS5 ib 177 18 19 2

810 40.75 46,80 I9.49 40.69 40,54 40,59 40,78 40,64 { 40.82 49,38
1162 i b .08 Hb kb 0b Kb M \\-HD WD
CAL203 23.49 c3.50 2.4 23.0e2 23.47 23.57 23.62 23,45 28,47 23,37
CR203 .08 A2 D .08 6 04 by i HD ND
FEQ §3.98 13.43 17.48 5.73 14,43 fe.82 13,04 £2.50 12,95 12,59
HND R 32 20 41 30 yd 2] s N o2

 HGD 12,75 13,07 0.27 10.93 §3.58 14,44 14,34 14.64 14,38 14.59
- CAD 9.77 9.85 2,72 - 18.66 8.60 .39 8.24 7,89 7.9 7.5
Nh2t D ¥D ¥ M Xp KD )] KB /.
«20

TOTAL 05,23 100,83 10000 460,95 404,08 10040 100,58 99.38 99.42 78.65

& ATOMIC PROPORTIONS DASED OH SELECTED w0, OF DXYGENS %3

OXYGEN 42 i2 i2 i2 iz i i2 i2 ¥4 i2
SI 2.970 2.974 2.96b 2.96% 2.964 2.963 2.9:7 2,977 2.7 2.974
L3 : 005 : . 863

fiL 2.018 2,019 1,999 2,087 2.047 ¢.028 2.826 2,426 248 2,804
R 005 . 097 005 003 Q02

FE2: 852 808 1,084 R 830 78] 18 JT6b T 778
B 024 .020 015 026 019 e 014 14 i3 013
HG £.38% - f.420 933 §.20% £.475 1.568 £.555 1,599 4,56 i.666
Ch - 763 J89 0 4.03 845 572 656 442 620 b2 598
A

K .
SU 8.049 §.012 8.931 8.028 8,029 8.61% 8.0i¢% 8,497 8.0¢8 8.00?

CA 25.43 €A 25.73 CA 33.87 A 27.95 CA 22,19 CA 24.83 CA 24,36 CA 20.76 Ch 20,85 CA 20.06
G 46,16 KD 47.49 MG 20.63 MO 9.8 WG 48,74 MG 92,14 HS SL.7L WG S3.57 MG S2.47 MG 53.06
FE 28.40 FE 26,77 FE 35.50 FE 32,19 FE 29.06 FE 26,03 FE 26,93 FE 25.67 FE 26.65 FE 26.08

He 64,91 Wi £3.95 H: 46,32 H: SS.32 Hi 62,65 H: 46,70 Hi 65.75 H: &7.61 1 66,32 Hi 67.37

$55% GANPLE DIRECTORY 2533

SHHPLE HO, DESCRIPTION SANPLE §O, BESCRIPTLON
i 243N, . 6 {29734, HARKT, 6T, 4 CENTER
12 §2243,67.4 TH CPX BAND - | 17 {21334,67.1 EDGC
13 £2343.4V, OF 2 18 §24334,67.2 CENTER
i4 0249349, OF 2 IH PLAG BAMD s 124334,67.2 £D6C

1S 02493.AV. OF 2 TN CPX,GT LAND 28 124334,67.3 CENTER



siuz
7192
AL2OT
CRz03
FEo
HKO
HGO
£ad
NAZ3
K20

TOTAL

cxvgsn

81
1
AL
C2
FED+
i
He
)
'
g

Sui

SRHPLE

P ——————. oo

TRBLE V-0

GAKNETS £% KYARITE GARNET GRANULITES - DIFFERENT LOCALITIES %%

24 2 23 24
48.38 0 51,24 i1.02 40,67 ~
i KD HB ND
23.48 23.88 £3.04 23,58
D i W b
12,68 12,06 12,99 12.74
22 28 23 22

14.52 15.39 15.47 14,74
7.54 1.49 6.8 7.02
11 kD KD i

775 100,00 99.83 9544
4 ATOHIC PROPORTIONS BASED QN SELECTED MO, OF DXYGTHS &
R 2 g2
2.974 2988 2988 297
sl 0N LM 2033

782 S 7% 779
014 012 a4 044
1,597 §.662 1,477 1,607
594 958 487 497

g8.00% 7.993 7.9%¢ 8.008

CA §9.97 CA i8.92 CA £6.55 Ch 20.02
WG S3.74 MG 56,32 NG 96.72 HG SI.85
¥E 26,32 FE 24,77 TFE &6.73 FC 26,42

By £7.45 ¥ 69.46 H: 67,97 H: 67,34

$28% SARPLE DIRECTORY wsix

M0, DESCRIPTIGH SAHPLE MO,
124334,67.3 EDGE

§24334,67.4 CENTER

{24334 ,67.4 FDGE

124730,40.

PESCRIPTION

s £t O 0o



. N

CPX ¢ CFX %% ECLOGYTES-LOVIDALE #%

TABLE V=11

i 2 3 4 5 & 7 & ¢ i8
s102 53.685 55.08 55.25 54,94 55.27 54.93 S4.69 54.77 24,40 54,61
1102 22 A 35 At 37 M 95 48 58 57
aL20T Q4,49 §0.95 11,01 12,58 i1.65 14,07 y.02 .51 7.4 8.74
CR203 67 ND i B b .04 A7 07 0% A7
FEO 3,49 5.73 5.63 5.82 5.7 5.76 5.48 7.62 6.39 5,44
HRO HD 1A 04 07 87 47 07 06 49 07
HG0 ?.33 8.85 8.83 9.42 8.65 .84 9.94 9.32 2.% 0,39
CAD §5.23 §3.29 13.47 .59 13.23 13,47 §3.93 £3.42 14,08 14,24
- HAZ0 .65 6,74 b.59 b.48 - 6.87 6.79 6.23 6.50 .02 5.93
kel ¥ i KD M D ib :
TOTAL 99.79  §6d.42 404,06 f04.82  i04.26 0482 10405 106,87  400.68 181,06
% ATOMIC PROPOATIONS BAGSED CM SELECTED 0. OF OXVGEHS %%
OXYGEN b b b b b b b & & &
s8I 1,929 1.956 1.964 £.993 §.959 .95 1,958 1.704 1,594 1.95
11 008 - 041 009 RV 050 At A48 (S K IN 31. 045
AL 485 458 461 A48 b 464 383 462 336 V388
tR .062 ' R o2 062 B0 202
FE2t 403 A70 467 A73 J6% A72 474 211 492 192
062 008 A2 602 262 Gl 062 03 082
HE 498 469 467 A8 457 448 53 498 S033 V554
€A 584 566 S0 518 563 S0 534 504 54 546
A 420 462 b8 447 472 468 452 452 419 A2
R :
' U 4,038 4,035 4.029 4,036 4,035 4,839 4,051 4,543 4,045 4,045
CA 49.29 CA 24.47 CA 44.13 CA 44.56 CA 44.52 €A 43.93 CA 42,45 Ch 41,57 Ch 42,77 O 42.2
UG 42,00 NG 40.96 NG 41.45 MG 41.16 KG 40,48 WO 44,02 G 42,17 NG 41.07 KR 42,03 G 42,07
CTE €74 FE 14,87 FE 44,72 FE {474 FE 15.00 FE 1545 FE 15,4 FE 17.36 FE 15.1% FE $4.85
He 82,82 M: 7337 M: 73.65 Hi 73063 Wi 72,97 H: 7306 Wi 73.22 H: 7929 #7350 H:74.26
C: 53.99 C: 54,89 C: 54,75 C: 56.72 C€: 52,37 C: 51,72 C: S0.49 € S0.36 ©C: SU.41 C: 49.66
L35 GAMPLE DIRECYORY %383
" SANPLE HO. DESCRIPTION SAHPLE NG , DESCRIFTION
i 02-1,AV. OF 4 6 82-2,CP%.2 EDGE

§3623, 00, OF 4
82023,LPY.9

02023,00%.3 EOGE
02023,CPY.7 EDGE

2 82-2,4V. OF 4 ?
3 82-2.CPX. 1 CENTER g
4 g2-2,CPX.{ EDGL -9

5

02-2,CPX.2 CENTER 19



i
g102 54,14
Tigz2 57
AL203 7.64
CRend 09
FEO 6.05
i A7
it 10,948
-CAD i5.24
K23 2.24
et Wh
1076 99,94
OYYLEE b
8l 1.963
T Bib
fiL 326
R 003
TR 183
i 482
i 589
Lh 592
$A Jbb
4
SuM 4,040
ta 43.39
He 43,16
g 17,44
i 76.2%
L 59,13
SAHPLE KO,
i1
i2
i3
i4
1S

CPX + OPX %% ECLOGITES-LOVCDALE 3

{2 i3
54.%7 5548
B3 22
8.7 i0.84
04 D
6.0 4.67
b G4
16,45 ?.94
14,82 5.4
W72 5.t
)
.42 10478

i4

55,55
45
11,43
Ii7
1,47
4

£6. 44

15,14
c.78

164,74

£2 ATOHIC PROPORTIONS

& 6
L9604 §,744
.0e8 606
367 450
A0
.80 38
.002 il
(556 S22
567 578
598 .388
4,842 4,049
Ch 43.53 L& 4638
G 42,69 M6 42.42
FE 13,78 FE 41,49
Hi 79,60 W 79.44
C: 59,49 C: 52,22

02943,

BLECRIFTION

- e o

02062,V OF 3
£2073,4V, OF 4
02083 4V, OF 2
02093,40, OF 2

b

i.942
064
477
805
093
N UH
527
567
392

4,602

TA 47,30
HG 44.39

FE 7.8

$%8%  SAMPLE DIRECTORY ¥

- TARLE W11

iS5

55,19
28
§6.46
A5
6,49
05
8,77
13,71
4,58
M

181,49

t&

53.77
27
244
43
b.5Y
Jio
10,48
5.96
$.67

kb

99.83

BAZED ON SELECTED NO. OF OXYCENS %2

b

1.964
087
426
,004

497
02
A%
.53
454

4. G4
C 44,64
¥h 29,18
FE 16.77

i 76.02
£ %2,

b

1.974

087
362
004
282
B02
N7

528
g3

4,038

Ch 44.77
56 40,81
Ft 34.43

s
C:

SANFLE KO,

i7
£8
{9
20

73,48
52,34

el
L4

¥ {2 19
5,89 $6,55 54,43
WD b g7
7.95 2,24 9,15
30 p 22
1,59 A4 2
Al ) Mo
{0.86  22.09 11,74
20.75 2.00 17.50
2,40 42 4,55
D .38 D
99,87 93,64 W
b b b
£.89% 2,084 4,948
483
\337 194 \ 205
Rl 064
409 801 47
803 '
497 1206 A5
509 78 47
148 468 (385
A48
4,07 1M 4,845
Ch 50,67 T4 4.05 06 49.148
B2 43,40 MG 9385 HR AN.9
FE 476 FE .09 FE 4.94
N BEAL H: 9790 Hi 902
£: 53,74 O &.06 C: 54,73
DESCRIPTION
62493,
(2123,

62123 RELICT 0PX
(2253,49 OF 2
(2443 .Y, GF 2

28

55.09
.25
i0.62
N1}
6.96
BB

- 7.59
i2.7§
7.0%

§00.42

o
~3

b4

o A
oo TS

=

[

st

-
[ & 3 o

Ms 66,82
€ 54,64



sIg2
Ti02
ALeed
Cr203
FEO
i
G0
CAD
420
K20

TOTAL

OXYGEN

51
11
o
ek
FE2:
i
4
CA
A
K

SN

31

54,76

ne

sl
50,86
84
2.45
N
16,44
16.54

4 181
i

f00.09

b

£.942
087
454
08
073

554
528
1331

3.990
Ca 56,48
G 44.04
FE 5.81

i
C:

88.13
53.28

CPX + OPX &k ECLOGITES-LOVEDALE %

22 &
%3.34 54.84
26 32
8.62 16,74
N D
7.82 S.46
.04 D
3.1% 8.42
14.74 13.98
6,66 6,27
Kb KD
99.06  100.06

24

5,95

43
8.90

RERE

.87
Kb

99.74

&% ATOMIC FROPOZTIONG

SANPLE 0.

- —

) |
§£.967 §.966
007 209
375 453
241 J64
081
A48 A58
901 537
434 436
4,856 4,914
Ch 45.76 Ch 46,87
HG 35.26 G 39.49
FE 18.99 FE 14.23
H: 65.08 H: 73.32
C: 56.48 [: S4.42
BESCRIPTION

e ot e e

62423,AV, OF 2
12433,

02443,AV, OF 2
124834V, OF 2
02513 ,AV, OF S

b

L.978

04

ALl

. 166
004
477
Sit

AbY

4,843

Ch 43,74
KE 40.93
FE 15,36

K, 72.72
C: 51,64

TABLE V-4

ra

53.74
32
§.42
i
5.9
ND
9.18
£5.48
6.07
N

99.96

26 27 28
G444 53.66 53,90
26 o7 A5
9.14 2.047 g.79
D il A0S
S.59 5.7 9.8
N D .85
g.02 7.4 9.64
1%.85% 5034 14.07
b.27 €89 6,32
i3 HD
99,75 $9.43 99.26

DASED ON SELECTED NO. OF OXYGERS #3

b

i.958
607
320

A7
497
602
427
4,057
Ch 47.44
HG 368.84
FE 14.04

H: 73.46
C: 54.80

6 b b
1,964 1954 LD
IV T BN 17
T PR .
TR
A7 41 M
638
480 S 90
591 S 548
AL M A4
5855 4.0 4.04)
CA 47.42 €A 435 CA 45.2¢
MG 39,04 HG 39,34 G 40,43
FE 13,57 FE $3.6% FE 14,29
M 74,20 K 7440 H: 73,90
C: S4.23 C: 52,8

£: 54,80

£54L  GAMPLE DIRECTORY 83832

SAMPLE NO,

26
27
28

BESCRIFTION

e et el

§2543,CPX.3 CENTER
(2513,59%.3 ERGE
02523,49, OF 2



S102
1102

AL203
£R203

FEO
HiHd
. HE

CaD
HA2
k20

TOTAL

OXYGEN

Sl
L}
AL

FE2¢
G
B
cA
N
K

50.20
4
8.0
)
7.00
04
L4.9¢
- 19.58
2.53
kD

$9.2¢

6

§.064
023
359

247
404
603
J79
482

4,426
CA 48.70
HG 37,74
FE 13.59

H: -73.54

C: 56,36

SARPLE RO,

CLINOPYRGXENLS £SECLOGITES-DIFFERENT LOTALITIES 3%

2 3
50.91 59,95
60 75
7.43 7,40
D Hp
6.48 6.69
&) )
i1.09 11.06
28.09 19.89
44 2.54
i . WD

99.907 9%.68

%% ATOMIC PROPORTIONS BASED ON SELECTED MD. OF OXYGEXS $%

6 b
i.089 {.878
017 (24
L] 325 . l333 )
20 208
513 612
779 792
476 484
4.020 - 4.025

C4 49.52 €A 49.12
56 48,02 HG 37.99
FE 12,47 FE 12.89

H: 75,31 I 74.46
£: 56.57 C: 56.39

BCSCRIFTION
09523.CPX.2 CENTER
£9122,CPX.2 EDGE
09123.49.
12093.CPX.1 CENTER
$2093,CPX.{ EDGE

4

3.98
2
5.90
Y
4.78
Hb
12.64
i€.97
523
iD

b

1,965
606
254

434

485
782
‘m

‘4,016
Ch 47.5
G 43.9
FE 8.5

H: 93.4
€: Si.9

it

THELE 144

[ ]

99.13

b

£.957
0907
266
004
A0
0
482
740

QL2

4,042
4 Ch 47.65%
§ WG 43.95
4 FE 8.40

9 K 81.9%
9 € 52,02

SKRPLE DIRECTORY $%2%

SAIPLE H#O.

o e e 82 1

o

(4]
Py

R

-t
“c

T100

T . o s o



TABLE §-4
CLIkUPYROX*f*ES £% KYAMITE l[21.0(:17&“ - LOVEDALE 2%

i a 3. 4 5 b 7 § ? it
81Nz 55.78 55.60 §5.83 54,74 9442 55,94 54.67 54,05 55,74 52.86
1102 W24 .18 A2 N (8 b i1 44 49 Ay
AL2DE 13,94 12,26 2,93 i2.e8 12.4% 11,9 §6.78 1546 12,37 §.36
Ck203 06 W40 4 07 49 A th .18 A5 A2
FED 3.04 2.35 3.52 3R 2.97 J.47 3.40 .48 IR 1.9¢
HND KD KD 04 HD i A7 it U4 i Np

Heo 8.26 18.45 B.26 B.48 ?.45 8.94 9.43 10.54 7.41 £1.94
CAD §2.88 $5.44 13.64 13.94 14.80 14,18 14,91 16,99 4.7 18.56
. WAz 6,56 5.24 6.23 6.05 5.40 .62 9.7 4,72 5.74 2,53
Ken ND NP o 1B il i V)] ' N 08

Totsl 100,78 404.2 161,69 97.68 100,94 120,99 7e.70 92.27 {60 96.54

§% ATONIC PROPORTIONS BASER O SELECTER MD. OF OXVOENS 28

BXYGER b b 5 6 6 b & 6 b b
oI 1.949 1,944 £.936 £.947 i.942 1.96% 1.968 1.927 £.994 £.939
11 096 003 063 092 A02 82 254 602 e
#L 574 504 S7% - JUAR 521 494 454 482 S A
CR 002 003 B 002 (082 003 545 ,504 G683
FE2s 089 669 03 499 .088 £53 893 435 NI TUR b ¥
K 00 062 il

K6 A30 528 A3t R LD 483 466 539 Va5Y 452 b5
CA 482 577 540 93 k2 534 579 . 50 WM
HA 445 355 A3 418 385 A5 599 b 2363 S79
K : ,802

QUH 3.979 J.98t 3.984 3,987 3.987 4,012 4,003 3.787 3700 3977

€A 48.17 CA 47.49 CA 48,88 CA 49,20 CA 49.%9 [‘.ﬁ 48,75 [h 48,85 LA S2.23 CA 50,01 CA4B.71
HG 42.96 HC 44,97 UG 41.26 MG 41,87 NG 42.64 WG 42.75 NG AL.d ‘“‘e“» 44.94 46 4395 HG 4.5
FE 8.7 FE G5.84 FE 9.87 FE 9.17 FE 7.77 FE 8.5¢ YE 7,73 FE 2,83 FE &% FE 7.95

H: 82,88 H: 83,50 ¥: 80,70 H: 81,94 K: 8A.S9 W Q040 H: €4.47 M: 9407 K B7.89 i 04.04
CCr 82,85 € %2.24 C: 84,23 ©: 54,47 3 S3.77 (i 5328 O 83,47 G 5375 (5324 G 52,98

5%4%  SAWPLE DIRECTORY #3%

SANPLE Q. DCSLRIFTIG*€ . CAKPLE 10, . DESERIPTION

USRI - - Pt T

§ 821323.AV. OF 4 3 02363,
2 02143,4V. OF 4 7 G2463,AY, OF 2
3 6215349, OF 3 ) 8 um;s,hr 0F 3

4 02173,8Y, OF 3 9 025030, OF 3
5 02243, 4\, OF 4 Kl ,mx‘ TURKID CPX



5162
1162
AL20Z
cr20d
FEto
it
HGO
CAD
Rhzd
kel

TOTAL

OXYBER

1
11
AL
R
FE24
Hi
1A
ch
)
K

s

bAMPLE

FE

50.66

IS3 :

5.2%
M
a.6d
i
ir.g4
24,03
2.12
ih

99.24

.89
i
278
278

HE?

803

454

4.027
Cé 47,78
G 36.19
16,63

He 67,3
C: %5.90

Hi,

CPX+OPX 5% GARNCT fRANIL

Tt

99.06

3

51,60
A5
5.0
i
£.08
i
{1,62
23,42
.46
He

49,69

4

Si.99
i
5.9
M4
7.54
id
11,44
25,83
2.8
i

79,34

- B& ATOHIC PROPORTIONS

b4g
821
57

4031
Ch 48.26
KG 78.07
FE £3.65

H 73,62
C: 55.89

b

{948
N
257
2459
ik
B4
157

4,437
LA 47.67 -
e 17.73
FE 14.60

#: 72,18
G: 55.82

PESCHIPTION

oy 8 o

£4023,CPX,2 CENTER

86623 ,CP%
06423,AY,

.2 EBGE
or 4

66643,0P4. 4 CERTER

06043, CP%.

i EDLE

5

f.962
i
262

R

248

005

1&35
1151
S5

4,813

-sb

S
i
.7

mmz‘
S Cod

\NN

-

H: 71.97
C: 55.75

Laalil <ol £

TRILE V-i3

5

54.2%
.58
5.83
HD
7.55
4
14,55
20.47
2,34

#p

99.35

BASED OR SELECTED Q. OF

b

1.908
016
256

235
N1
b4t
805
169

4,632
Ch 47,98
HG 38.13
FE 13.99

M 73.46
C: 55.467

kREt  GAMPLE DIRECTORY ¥3%%

§ g g g
S.43- S6.67 5199 5i.83
58 5t A4 A6
589 SO0 543 G4
04 0t m 56
7.7 Y Y
04 05 A5 5
.50 4283 1249 42,64
240 2651 2440 20,95
B3 LB RS L
D 0 i m
9934 .37 WS 994
QUVCERS 43
5 b 5 b
(905 192 1920 L7
TN Y IR TTRR 1%
R R I S
YR 17 S B
YR - - B
YR 17 S T S 1
B30 LS 9T AT
B3 La3 0 .My .
R R R
0432 AME 402 A
Ch 47,70 LA 47,82 CA 49,12 CA 48.47
HG 37,96 WG 408,67 MG 42,51 MG AD.AU
FE 14,34 FE 18,55 FT 40,37 FE 18.76
H: 72.59 H: 77.84 #H: 77.42 ﬁ 78.73
C: 56,69 C: 53,06 ©i S4.80 i 34,47
SEHPLE KO BESCRIPTION
6 06043, V.
7 K51 ,CP%.4 CENTER
8 H5~8 CPY.4 EDCE
¢ 05404,
it H5-2,CPX. 4 CENTER

TTES - DIFFERENT LOCALITIES &%

0

50,96
5
b.23
87
7.24
HD
£1.83
289N
2.22
dp

19.83

6

§.885
(14
272
i

l654
R
68

A, G44
Ch 48.66
G 38.25
Ft 13.08

e 74.%%
C: 55.97



§102
1182

HL262

£R203

FEG
4D
G0
CAD
NaZ0
K20

TOTAL

OXVGER

51
Tt

'
cR
FE2e
i
i
Ca
HA
K

SUH

il

54,97
37
4.90
06
6.20
¥
12,89
21,46
.93
i

92.84

b

1,919
J0ie
213
062
A%

769
843
438

4,083

Ch 48,594
HG 46.52
e 16.95

kK
C:

76.73
94.58

- SAHPLE NO.

i
iz
13

4

is

i2 i3
5132 50.79
A4 .bb
5.5 5.55
Jé B4
6,74 8.2
N 06
12,36 11.54
21,49 2572
2,08 1.57
D HD
79.75  §00.24

23 ATOMIC PROPDRTIUAS

3 b
1,931 1,088
042 it
V243 (243
82 804
,208 257
Li02
697 XS
B4t 365
449 443
4,039 4428

L4 48,58
HG 39,41
FE £2.61 FE
Hi 76.65
£: 95.24

i
£:

DESCRIPTION

H5-2,CPX. 4 EDGE
H5-2,8V,

-07483,CPX. 5 CEHTER

07463,0P%.4 EDGE
07403, AY,

{4 45,14
#6 35,29
14,49

1.32
57,50

TEBLE M43
CPX+QPX &% GARNET CRANULIVES - DIFYERENT LOCALYTIES %%

Y

{5

Si.72 5i.25
W5 B
4.48 S.88

(] ND
7.69 7.98
Np 04
12,66 §2.10
21.73 21.73
1.33 1.4%
KD

160,48 100,47

5 b
.45 1.902
B4 006
A% .9
238 .48
004
49069
862 .Bh4
895408
1,024

4.821
Ch 47,93 Ch 48,52
MG 38.84 MG I7.%8
FE 13.24 FE 13.%4

H: 74,58 ¥ 72.99
1 Sh.2 : 94,39

k4% SAMPLE DIRECTORY 3333

i&

58,

ra or~

LA 7 =
.

5.3
6
32
7
11,83
2852

1.54

79.53

b

1.902
Y 3
234
062
260
62
658
837
At

4,024
L4 47.6%
G 47,51
FE £4.88

W 770
C: 5.97

BASED OM SELECTED HO. GF OXVGERS 2%

i7 13 17
52,21 51,58 5047
3 42 3
) 4.4) 4,53
5 85 )
T 1 9,28
KD 5 5
.91 4.5 12,83
3,98 2145 1.7
1,45 §.5 1,21
) ‘W
.08 9. 9957
4 4 6
£,940 4,981 .47
069 242 Y
454 194 iy
485 48
4% 280 298
.062 002
T34 456 M5
&77 557 809
AL (488 A8
4022 402 AW
CA 43,53 Th 48,15 CA 44,34
MG 43,63 K 2009 HG 357,62
FE 10.B4 Ff 42,86 FL 46,05
Wy 78904 K 75,14 i 74,47
C: 54,43 C: S5.47 Cp 52,84

SANPLE MO,

[OTRNE SR -

i6
17
i8
19
pli

PLSCRIPTICN

P )

074:3,0PX. 1 CENVER

Q7AL3,CPY. 1 EDGE

0745340,
69123.00X,2 CENTER
69133,CPX. 2 EDGE

99.31 -

b

£.929
lei?n
24

257
G2
6463
842
AL

A
it

1

§20

T4 47.75
¥6 27,94
CFE 14,34

i
c:

W1~
U

ra

«

[Eg )
(%)

=~
o>



SIg2
1102
ALA0S
cR203
FEO
HND
81
CAD
HA20
Kl

TOTAL

GXYEEH

51
1
AL
(R
FE21
g
K
Ch
#h
K

S

SANPLE

24

54,96
b
.05
Kb
8.0%
04
12,04
28,94
£,92

99.46

b

i.912
i3
224

253
001
b0
R
440

4,020

Ch 47.62
5 38.0¢
Te 14,37

K 72.57
C: 55,84

Ko,

- e o~

2
22
e
24
25

CRX+0PX %% GARNET GRABULITES

a2 2 24
SG.44 5861 59,55
55 /95 58
547 S.44 .36
G4 05 U4
§.42 §.43 8,37
05 .09 A5
i1.67 1479 i1.87
26.%2 2 .55 20.55
L.67 £.58 1,57
i XD HD
98.94 78.99 78.94

4% ATOHIC PROPORTIONS

b 6 b

1.8%6 §.540 1.899
i3t 046 046
(238 239 237
Nl 04 0%
265 285 261
(2 402 002
16\135 16‘37 ! 1654
826 827 827
422 445 Sib

4,638 4,422 4,835

CA 57.96 Ch 47,27 Ch 47.14
HG 17.86 KE 37,59 & 17.87
FE 15.07 FE $5.44 FE £4.99
Ao 7453 Ky 7030 B 76085
£: 55.42 C: S5.70 C: 95,45
L1334

DESCRIFTION
094334V, OF 4
§2153,CPX.2 CENTER
19453 ,C8X.2 EDGE
0915344, OF 3
§1-4,0PX.D CEMTER

SMIPLE DIRECTORY

TORLE W-13
~ DIFFERENT LOCALITIES %%

2 26 27
5079 5143 5409
49 B
.46 526 5.3
HD T D
8.9 B3 8N
85 04 35
16,89 450 4514
2032 20,49 20,3
2.3 22 20
D ) D
903 9789 9950

5 B b
1,907 109 1952
BN TV TR TV S T
242 . 237
282 %8 27
002 00 LB
B8 .81 .Bi7
467 S LS
LG4 4034 A.640
Ch £7.83 CA 47.69 CA 47.74
MG 35,65 MG 37.23 KG 16.3
FE 16,52 FE 15,08 FE 15,93
K 88,34 H: 7047 He 69.%0
C; 57.29 C: %645 {: B4.84

g2 -

SANFLE O,

b i-
a7 ii-
26 12i
29 25t
il 5021

{4 58,94
Mo 42,56

fE ‘8.53 FE 1(.4.;
H: 83,35 H: 75.8%
L: 83.69 C: 54,89

vJ
"'"J
32 53

N
1,
33 SO 2
4,

28

2%
.77 232
r£.8 : 48
8.42 7.5

Y S5
3.00 6.47
KD 08

i1.24 41.44
i7.98 £7.36
4.27 MY
b ¥R
$7.67 400,89

FASED On SELECTED MO, OF OXVCENS 2%

b .8
i.?ﬂc 1.992
08 RN
62 O
o i
ez 497

41
b b2
J63 , 754
62 225
48356 4,034

X { CENTER
X.4 EDGE

Ch 43,80
#6 37.45

30

53,04
35
7.04

D
6.0
M
11.87
19,49
3.45
Hp

[r
oy
Loy
™3
[

Ch 45,15
5 40,38
FE i1.47



M
Si02 5344
7102 41
ALED3 744
CRO3 WD
FEO 602
D i
MO 4L

W) 19.65
NAZD O3S
K20 D
O ibL.R

OXYGEN 6

51 5,917

Tl S48

AL 363

cr

FEes 182

ik E

it 632

ca 2760

KA 221

K

Sum 4.029
Ch 48,34
He 40.44
FE §1.55

Ky 77.65
C: 54,62

SRHFLE KO,

20 e

b;,t_-lt-luw
[ -y 2

CPX+OPX 2% GARNLT GRANULITES - DIFFERENT LOCALY
32 33 - 34 35 14
53.53 53.18 53.35 G283 52.44
W34 35 35 Al 4
7.23 7.43 7.43 5.8 5,57
.07 04 A5 20 21
3,65 a4 3.3 7.83 7.3
) #D D 6 KD
2.98 2,89 12,89 14.28 15,30
28,39 ob.42 20,43 18.53 i8.43
- 2.67 2.56 68 K % .
L i By i )
ie0.89 99.58  160.22 29.47 9%.07

%5 ATOMIC PROPORTIONS EASED CH SELECTED M.

b b

{920 1.928
409010
a6 .30
‘602 l“ﬂi
69094
94 6P
TR
486 160

L840 A2

Ch 49.28 CA 50.31
HG 43.72 HG 43.73
FE 6,90 FE S.%

88.09
53.58

‘M 86,37 Hs
£; 93.64 C:

DESCRIFTION

25023,AY, OF 3
30-1,60X.§ CENTER
30-4,LPY. 4 EDGE
301,49,
23643,0P%, § CENTER

TARLE W43

TIES 88
3 8 5
©2.03 LM 52,87
b A2 09
.59 .6 .84
20 7R
7.5 9,32 20.78
05 A3 A3
VU0 S T IR R O
.58 21,95 38
.47 92 M
i & -
g7.45  99.63 9922

OF OXYEENS 3%

8 b b 5 6 b
L9 L9317 - L9 L9 LS
LI VRN 1 Y 11 B | S L
7RI TSR 7 SUY-) RS & N !
L T | TS T TR ¢ SR
B2 a2 RS b
002 RTINS 7
493 626 A3 L6 494 L2
8T A AL B89 LBS
A83 232 sy
5,006 AME 4R AGT AIB 15T
CA 19,83 CA 45.95 Ck 36,34 Ch 46,15 CA 47,35 €4 .78
HGOAT.73 MG 38.90 MG 377 NG 39.04 KO 3694 KO 6572
FE .04 FE {545 FE $4.27 FE $4.70 FEI5.70 FE 3330
Wi 67,17 M 7897 i 7L37 Wi 7268 W 70,48 Kr 66,43
£: 53,26 035445 C: 5407 C: Sh41 € 56,48 1 1.7
$833 SAWPLE DIRECTORY X258
SAHPLE 4O DESCRIPTIGH

et s oo

33013,CPY. 4 EDGE
101349,
I3023,68, OF 2

31023,0PX. 4 HEAR ©T

32023,00X.2,1/2 VAY TO OPX CENTER

@

52.75
ND
2.
ND

24,40

A4

22,36

3§

ND

79.0%

&
{948
LOG

b
004
1,742
042



5102
Ti02
ALALY
Ci203
FEQ
140
Moo
£al
A0
¥20

TOTAL

GXVEEN

Y]
11
Al
Ck
FE24
tiR
tib
€A
NA
4

aut

M

52,35

ND
.85
Np
22.75
43
c2.75
3
kD
HD

160,24

§.946
084

7
004
£,260
J2i2

4,443

Cﬁ D {!2
HE 63.66

FE 35.72

B 04,05
g .9

SANHPLE RO.

o e owan.

DESCRIPTION

ot 04 o a0

33023,00X.3 CENTER

L

CRXA0PY, 8% CARREY ERAMULITES - DIFFLRENT LOCALITIES %%

£& ATOHIC PROPURTIONS DASED ON SELECTED #0. GF OXYGENS &%

£4¥R  SAMPLE PIRECTORY &g

M'LE NO.

- bt e y

MECRIPTION

ot e oo 0m s



e

{
6102 52,09
i 9
aLEOT 7.8%
CR20% 30
FED 3.59
) i
460 12,86
CAf 20,75
- Hp20 2.4t
K2 {31
TOTRL 9975
OXVEEH b
51 1,073
11 063
Al 336
oR 069
FLes 109
Hi 002
496
(%4 588
tth 148
i
SU 4.056
Ch 58,67
He 43,16
It 6,76

. 86.46
T L

- SARPLE WD,

PRy

o R

CPX,0PX #% KYANITE GARNET GRANULITES -

TABLE U-14

DIFFERENT LOCALITIES ¥

2 3 4 4 b 7 8 9
52.93 52.7% 52.99 53.44 53,76 t2,9% 83,59 %2.73
A7 IS 04 KD HD - # i
2.9¢ 5.7% 5,89 5.49 5.8 4.95 §.47 6,19
24 4 ith ND WD 48 47 21
3059 3.)1 3.4? in&b il\)U ii:?ﬂ 1‘.?.3 31’{'5
A7l .08 H hB .49 48 G
§3.59 £3.53 13,75 14.48 14,9 28,27 25.27 i3.45
21.74 24,02 24.29 25,97 21.43 42 21 21.40
1.9% 1.99 2,00 1.7¢ HI:R D i I
D N ND Hh i N ) R
79.18 98.83 98.93 99.77 99.4b 9%.48 ??;92 §9.49
‘%% ATOKIC PROPORTIONS BASED OW SELECTED BO. OF DXVGERS 4§
b 6 b b b s b &
1,933 §.936 1.948 {982 1,040 .85 1,899 {997
g2 004 00 02
254 249 24b 263 247 208 ,187 267
007 .80 00% B33 L0846
Ji Jib 107 G50 A4 . 343 356 Y
002 033 082 L6 0% 802
746 740 750 778 BE5 1.55%2 544 WAL
.Bi2 827 817 348 529 i Lg 826
438 142 S42 424 428 135
4,082 4,009 4,808 3.998 4,600 4.669 4,507 4,603
LA 49.86 CA 49.30 CA 48,88 CAGB.42 CA 49,26 €A .04 CA .42 Ch 496D
KG 44,53 KG 44,13 G 44.79 G 46,40 MG A7.B7 WG §1.43 NG BLEGL MG 44.WC
FE 6,600 FE 6,57 FE 437 FE 2.99 FE 2,37 FE {8,28 FE 4873 FE 6,04
M: 67,89 H: 87,04 M: 87.57 #: 91.96 H: 94,34 & B1.68 H: BL.28 K 87.42
L: 82,02 C:S2.76 Ci%2.20 CyS2.47 Ci%6.92 € .29 & .5 € St
! kg CAWPLE DIRECTGRY %t
DESCRIPTION SAHPLE HD. DESCRIPTION

b o s e .

4-1,CORE CPX.i CENVER
04-1,CORE CPX,{ EDGE
§4-4,CP%. 14 OF CPX-KY
4-1,CPX. 4B OF CPX-KY
¢4-1,CORE CPX.J

P e

6
7

8
.9
N

044

B4-1 .LPX.3A OF CPX-KY
§4-1,CORE OPX.1 CEATER
§4-1,C0RE OPX,§ ELGE
04-1,0P%.20-KY OF CGPX. 4
LPX2B-KY OF BPX. 4

i st

1.922

82

ar
ribad

Bl
b6
GR2
730

827
A30

y  Ch 49,44

i 44,24
FE 6.3

B 87.%4
{1 52.78



o8Iz
1102
AL20%
(Rea3
FEO
KM
Heo
BV
Ha20
£20

ToTaL

OXVGER

5t
Ti
AL
R
Fr2s
i
tiG
€A
NA
K

GUk

i1

53.45
R
4,54

Bt
2.4
24
25,80
A6

4

KD

7,64

b

i.900
189
084
360
016

1.536
886

4,004

ca .32
HG 80,76
FE $8.92

H: 81.02

SAHPLE

£: 46
¥,

P

CPX,0PX &% KYANITE CARMLCT CRAMULITE

ié £3 14 i5 6 _17 iy 20
24,33 54,70 94.05 54,12 54.72 52,52 62,594 S2.AT 62,44
WD 07 N .28 # A3 .26 Al A7
3.57 7.26 7.0 7.25 7.44 9.4 8.87 12.75 2.39
Af 08 B4 R 87 Wi 07 19
12,38 1.47 1.47 1.47 .49 2.4 2.29 3.2 2.9
47 D # HD il 25 iy 07 Y
28.89 13.94 13,59 13.7% 14,88 12,35 1e.7% 8.78 §2.42
44 21,40 21.54 24,37 20,65 24,28 21,93 £6.5% 28,32
hill 2,50 2.%9 2.%7 2,73 2.52 2.8 5. 00 )
KD p i} #h R i) b D KB ND
§9.53 105.92 160,44  160.7¢ 100,79 L8642 105,37 408,25 10445
7% GTOMIC PROPCRTIONS BASED OM SELECYED 80, OF OXVGEMS %%
b & & & & ) [ § §
{932 1.927 1,934 1.928 £.942 1,888 1.0285 1.87 1.876
.62 862 802 44 587 LB 802
450 Jlb4 305 0% 299 B8 357 058 3%h
003 B2 i 02 032 L83 62 B
L 366 044 D44 R44 B4z gi72 J&Y . 468 097
R B2 e
i.%31 237 723 730 745 b1 h82 6B Jh46
il B4 BRIV A1 , 785 818 ,B28 H34 847
472 A77 472 . 188 .173 b4 7 104
3.992 4,004 4,084 4,048 4,062 4,804 40587 4405 £.084
(& .28 CASL.0R Cf Y1.5& Ch 95,32 CA 49.97 C& 5256 L4 52,45 CA 52,39 (A 289
NG 6B.47 MG 46,18 KG 45.47 HG 45.93 MG 47.3% MG 42,87 MG 43.2D KHG S2.44 1 44,76
-FE 19,23 FE 2,74 FE 2,77 FE 0,76 FE 2.84 YE 4.47 FU 435 FE 8.94 FE S.b¢
Mo 68,72 M 94.40 W 94.28 HM: 94,34 M: 94,72 H: TR.43 M: 94,84 M B2 ¥y 0843
: 35 C:92.%2 C: 93,03 £: 92,77 C: 51.33 C€: 55.24 1 S4.83 C: 57,54 [ 45,82
TR4Y  SANPLE DIRECTURY by
DESCRIPTION SANPLE ¥O, PESCRIFTION
B4-1,CORE OMY.2 CENTER i 22222 CPYL 1A-KY
B4-1,CORL OPX.2 EDGE 17 22243,4Y, CPY IN PLAG DAND
§2223,CPY, § CEXTER i §2243,A0, CPX IN CHFY BAHD
02223,6PX. 1 EDGE 19 [2343,00, OF 2
82223 .4V, i §o493.40, CPX IN FLAG BAND

TAULE V-14

o
a

~ PIFFERERT LOCALITIES %2

i8



| THLE V-14
CPX,0Y 5% KYANITE GARNCT GRANULITES - DIFFERENT LOCALIVIES 8%

24 2 v 24 2 2 27 28
Qr0r S S2.36 5677 5344 A6 5347 5348 3.6
TI02 14 52 A 3 A2 30 23 35
Wos 8.3 9.71 .45 B.68 8.8 853 678
26T .26 1035 1 i 0 ) ND
FED son 490 487 47T 190 131 20 2.
. K 1 ‘ |
oD 4205 1449 4474 G668 487 €206 f2.0 12,09
CA) 2050 19.09 19.06 855 $8.20 1873 4875 1939
won TaF 3aE 349 385 &4 3% 344 338
K20 ¥ H i 1 XD K i Kl
TOTAL 100,28 99.5 93,23 .43 73 w2t s Se.
4t ATONIC PROPORTIONS BASED OM SELECTER KO. OF OXVCENS 3%
ONVEER & b b 5 b b b b
st cevl 9N L.O90 £.924 1952 LM 6920 190
1 W03 .p5  Lpf 0 .B09 063 .608  .0es 0L
AL 354 TRt VR 7 SR S
£R 807 .30
FEZ4 R I R A - R A - Y 1 S 1
il ‘ 4 _ |
G YT B YT RS - BT S - S V7 SN ¥ IS .1
¢ e 7 S TSR SR 7S /SR
A T . Y I . T T
K N .
o A.020 4088 4020 A0 A0 4006 4002 4DR2
£A €3.39 CA 5236 CASI.78 CA 54,25 CASD.29 CAS0.66 CA SG.64 CA 5E.22
KD AS.G0 HD A3.59 HG 44,25 K 44,80 MG 45.62 KG 45,32 MG 402 G 44.51
(E S.02 FE 4.7 FE 3.97 FE 3.B6 FE 4.40 FE 4,02 FE 4.24 FE 428
M B9.24 B 9147 Mo 91,73 Hi 92.08 Ki 9476 H: 9085 Hr 9840 K BLED
BrSh.2b C: 5456 Cp 53.92 C: 53,3t C: 52,43 Ci 52,78 C: 52,88 i 53.50
g8kt GANPLE DIRECTORY 2234
SERPLE 10, DESCRIPTION SAIPLE KO, BESCRIPTION
2 02493 AV, CPX TH CPY EAMD 2 §21338,CPX, AA-KY
2 121334, CPX.3 CEMTER ' 2, 121374, CPX , SA-LY
23 124374, 67%. 3 EDGE 28 {21337, L7X, 5A-KY
24 §24330,00%.2

§24338,CPX. 1A-RY



GARNET AND CLINOPYROXENE KD'S

TABLE V-

144

) mon v

(FE/MG) ¢ ECLOGITES+H+GRANULITES.

s o oy T A A Satt YrEs man AT Wit Saws e @ P B e - ANe e W A b BT e Grm ke i WO S B K ARA M e W R N M M B MR MRS ST e R R MG G BOT Fes B me e e G e e

AVERAGE

SAMPLE NO.
ECLOGITES

- - - -

02~-2
02043%
02063
02073
02083
02023
02103
02123
02233
02413
02423
02433
02443
02483
02513»
02523%

CENTER

- s

EDGE

—— s o

2.56,2.94

2.94

2.82,3.09 2.82,2.79

2.86

KYANITE ECLOGITES

- - —e o B3 —— .

02153
02173
02213
02463
02473
02503

e s o ——

GARNET GRANULITES

— oy - o " o

06023
N&6043
H5~1

H5~2

07403
07413
09123
09133
D153
11-%

12133
25023
30-1

33013
33023

P ke

i e

2.46
2.77
3.88
3.70
3.65
3.14
5.94
2.80
3.33
3.57
3.46
3. 41
2.56

3.463
3.867
4.27
4.13
4.21
4,94
4.58

- 3.38

4.28
3.91
4.13
5.83
4.58
5.79
3.08
3.87

4.61
5.06
4,60

KYANITE GARNET GRANULITES

i e - > " S " P W AR R g ST ) e . SISt B B e e



02223

5.02
02243
02343 5.02
02423 (PLAG)
02493 (CHEX)
12133A 5.18
WHERE
(FE/MB) IN
KD = o=~—me—e—e————

(FE/MB) 1IN

N
2

5.8
5.64
5.99
4.56
5.47
GARNET

- mee v - e e Wt N B S e e

CLINOPYROXENE



"TABLE V-14B: CLINCPYROXENE ENDMEMRERS (FOR METHOD SEE APPENDIX).

SAMPLE NO.TSCH JabD ACH PSJ WOHENSHFS JAD/JADHTSCH (1)
ECLOGITES
021 (.02 34,48 5.83 53.68 85.14
02-2 3.14 37.28 6.66 52.92 92.23
02023 2.51 30.81  9.31 57.28 92.47
02063 2.64 29.27 8.09 - 60,00 9i.73
02073 4.86 34.05 3.70 57.39 87.51
02083 5.33 26.64 2.07 : 55.95 87.30
02093 - 2.73 34.62 &.09 54.54 92.69
02103 1.82 . 25.89 5B.94 66.2% P3.43
02123 10.70 12.88 1.78 74.64 B4.67
02233 5.27 27.05 3.7% 63.96 82.49
. 02413 1.33 40.10  6.75 51.83 P6.7%
02423 4,69  32.38 7.54 55.38 87.35
02433 2.40 29.85 10.17 57.58 92.56
072443 2.44 41.80 .78 54.78 P4.48
.02483 1.69 35.%4 8.18 54.19 ?5.51
02513 3.68 28.52 10.76 57.04 88.57
02523 3.34  32.5%2 9.16 54.95 0.64
12093 3.14 19.23 2.85 74.79 . 85.96
09123C 10.88 12.42 5.10 71.61 53.30
09123k 9.14 13.37 3.69 - 73.86 59.29
KYANITE ECLOGITES ‘ :
02133 4.46 44.15 2.87 47.952 B4.65
02143 5.64 35.724 3.67 535.53 86H.23
02153 6.06 42 .01 2.98 48.96 B7.21%
02973 5.08 41.63 1.99 51.29 89.142
02213 5.6% 38.35 2.%9 53.69 87.22
02363 3.44 41.73 17.67 52.17 92.38
02463 2.99 37.38& .50 57.23 F2.93
02473 6.90 32.60 i.80 58.70 82.53
02503 4.38 38. 61 . 3.48 52.53 89.81
GARNET GRANULITES,C=CENTER,E=EDGBE OF EACH CLINDPYROXENE
06023C 8.56 9.62 5.19 76.63 52.92
E 7.73 .93 5.93 77.89 ' 56.23
06043C 7.82 2.44 &.29 76,45 54.69
E 7.24 ?.91 6.20 76.64 57.78
H5-1C 7.21 10.03  3.41 : 79.36 58.18
E 6.54 6.56 5.10 7%.8%9 56.69
H5-2C 9.04 6.45 7.88 76.63 41.64
E - 6.77 6.26 6.20 80.08 50.69
07403 9.16 5.08 5.76 80.00 35.6467
E 6.89 5.24 3.98 ' 83.90 43,20
07413¢€ 8.06 6.80 3.98 81.17 45.76
' E 4.55 5.1 4.26 85.27 56.50
07133C 8.71 3.20 6.69 8x.04 26,42
E 6.60 7.28 3.79 872.33 H2.45
g02153cC 8.42 6.03 5.65 79 .90 41.73
E 8.14 6.87 4,26 all. 74 45.80
11-1¢€ 7.44 7.91 7.82 7o.84 51.53
E . 4Y B.66 6.30 77,34 57.16

12133C 6.27 21.33  6.92 _ 6% . 48 77.28



8.06

PS5J =PSUEDO-JADEITE OR
WO+ENG+FS=QUAD=QUADRILATERAL ENDMEMBERS WCLLABTONITE,

(1)=100+%{(JAD/JAD+TSCH)

[}

25023¢C 14.52 6.83

E  6.53  14.07 6.17
30-1¢ 6.99  Th.34 1.97

E 6.19  17.66 .30
33013C  4.99  13.73 8.09

CE 4.20  i5.46  6.01
33023 5.51 1.64  4.83
KYANITE GARNET SRANULITES,NO
04-1C,1  10.33 13.60 1.09
"OE,2  6.49  13.47 .30
"EKY ,3  6.23  12.25 1.78
"HKY 4 5.93  12.46 1.58
"C,5  6.70  12.40
" E,6  6.00  12.70 .10
02223,15 6.85 16.57 .09
"+KY ,16 5.78  18.25 .50
02243,17 11.04 16.52 .90
" 18 10,69 14.95  1.49
02343,19 11.20 32.90 1.49
02493,20 11.97 15.40 2,65
" 21 9.99  14.63  5.47
121334C,2210.03 23.75 .70
" E,238.81  21.54 3.90
"tKY  ,254.50  28.37 .01
MAKY  ,265.75  25.10 .01
MEKY  ,276.47  24.90 .50
"tKY  ,286.97  23.31 .30
WHERE -
TSCH=CALCIUM TSCHERMACK'S
JAD =JADEITE
ACM =ACMITE
|l oy

70.59
73.725
74.70
75.85
7317
7433
88 .01

‘S 1-28(TRABLE V-14)

ENSTATITE ,FERROSILITE.

74.98
79.74
79.74
&n.nz
£93.490
61.20
75.50
75.47
71.54
72.87
54.41
67.99
&% .85
65.52
65.64
67.03
68.15

ah.13
69 .42

KOLA®E MOLECULE

64,30
868 .30
70.04
74 .05
73.34
78.64
22.94

56.83
67 .48
GhH. 29
Hh7.75
64,72
67.91
70.75
75.%5
59.94
58,31
74,60
56.27
5G .47
70. &1
74.97
86 . 51
81.36
79.38

P6.98



TABLE V-48
PLAGIGCLASE 8% GARKET GRANULITES 2%

i -2 K 4 ) b 7 g 9 0
§102 el db 82.08 61,43 b2.63 66,00 63.51 £9.04 63.95 59.60 6.2
1182 )] kD i HE i ) i KD ) GH
ALl 4414 24.02 oh.93 24,467 25.60 19,47 25,44 12,29 2554 24,44
cR203 Kb i : D WD ] KD ND
FEO 65 04 04 .84 Wb KD () Ko M G4
HND ' Y N 2 iH) WD D NG
HGO D ) KD HD Nb i kD R’ ] ND
- CAD 533 5.06 543 G.24 7.86 42 6,93 . A2 6,71 5.4%
a2 f.48 9.81 .45 8,59 7.7 L.50 7.74 5,47 7.75 fi.68
K2G 50 63 26 ol A% i4.74 S5 14.78 47 A7

TOTAL 100,61 100,89  (00.59 408,98 00.B7 9969 S0 936 18034 4007
$1 ATONIC PROPORTIONS BASED O SELESTED MD, OF OYYCEMS &

OXYGEK B 8 8 L. B 2 8 8 6

3 nya DA D2 22T R.657  BGSS 2648 R0 2454 2.YEE

[}
AL 1.256 1.247 1.297 £,278 . 1.3 £.6% 1,344 1.053 1,348 1.27%

(R

Feds A2 S0 804 B0 0%
HH E - '

K

€4 252 i SN 247 O35 it kS 806 33 2E8
NA 728 JN 72 4l 661 S b4 445 69 74T
£ B28 035 045 PR TR B7% 29 873 628 427

S 5. 62 S.038 G048 5.812 5,048 5,024 503 5.001 C.024 5,029
aN 25,00 AN 22,88 AN 25.82 AN 24.60 MM 32,79 AH .59 AN 32T MM 60 AN 3281 M 25,00

0B 71.98 AR 73,73 AR 72.70 AB 72.83 4B 54,72 AR 1132 4B 85.61 4R 10,67 AB 65,45 6B V2,057
DR 2.82 OR 3.3% OR .47 OF £,57 OR 2.49 OR 6,40 CR 2,82 RERy2 OR 271 OR 2.9

ks SAHPLE DIRECTORY #k%x

 SKHPLE KO, BUSCRIPTION SAKPLE ND, - BUSCRIPTION
B §6023,RELICT PLAR b 07403, K-5PAR. & IH PLAG.¢
2 05043, RELICT FLAG 7 §7403,0L46.2
3 H5-2,FLAG.{ CENTER g 67407, ¢-SPAR.2 TH FLAG.?
§ H5-2,PLAG. EBGE 9 07403, FLAC AV, OF 3
3 07403 ,FLAG. 4 : if 67443,0LA5,4 CENTER



5102
1102
RLEDS
{R202
FEQ
N0
160
CaD
kdd
K2t

TOTH. 4

ORYGEN

51
11
18
CR
Fedd
Hit

Y

BAHPLE 80,

P el

14
i¢
i3
14
1%

11 ip 13 14 i i4 §7 18 19
B BST BLL3Y 6109 BL.21 59,99 &2.87 6240 4249
) N ’ HD ) M HD
o3 P& PR MLBY 0 254% MY 24 2T B3
HD ND ) 0 ) nﬂ
05 05 N D )

HD i) ) iD HD
) NP ) HD )
5,34 5. 34 6.10 6.8 642 5,99 5,46 5,24 %04
3.48 B.bb 7.41 7.54 7,55 7.5 2.77 8.83 8.8
i 5 47 46 A5 Wb 45 b 4k
00,07 99.48  109.54  99.93 400,45 9894  100.%6 L6046 1BR.TS
£¢ ATGHIC PROPDRTICHS DASED ON SELECTED MO, OF GXVGEMS 28
g 8 E g 8 B 8 8 B
248 72 A7y 2744 275 249 27 78 274
(279 4,283 430 6299 L2 1.3l 1784 2% 24
002 002
|254 1256 ':BB . 286 1285 1289 'LJB 126:8 1249
748 152 413 bS8 647 bb8 749 758 758
027 429 26 426 827 435 625 B4 26
G036 5036 ASEL &N 4576 459 G024 §.023 0 5.0
AN 2874 AN DALTE AN 30,42 AN 20,75 AN 29,72 AN 2945 AN 4,97 4 PA07 AN 24,08
AHN@%%X%%WAHﬂ%MH%MHwAMJ“%HMMAM
569 Q0 3.7 OF 2,79 OR 271 OR 2.82 R 3,53 (R 2.45 OB 2,52 OF 2.5 (%
£484 SAMPLE DIRECTORY 64y
DESCRIPTION BAHPLE 10, DESCRIPTION
© 07413.PLAG.2 EDGE 16 0951, AV, OF P
07413,4¢, OF 5 17 14-1,FL00.§ CERTER
(9133,PLAG.4 CEMTER 14 §3-1 FLAG.4 ERGE
09432,°LA6.4 £06E 19 151,48, OF 3
§9433,44, OF S 2 {2433, 89, OF 3

YARLE U-1%
PLAGIOCLASE &% GARNET GRARULITES &%

2.822

£.16%

5.856

At 14,47

¢k 82,71
J.42



THRLL V45

M

. PLAGTGCLASE %% GARNCT GRANULITES 3%
24 2z 22 24 25 24 27 28
SI02 83,53 62,34 s2.6 62,50 4456 HAL 64N 5049
Ti0z ] B HD i) K G HE KD
MR0S 2347 . 244E 2409 0 Ped7 2252 DS 2% BTG
CR20% WD : ' HD D ] D
reg H) D HD M ) 1 ) 1
. 0 ND : HD HD KD Hp
KGO Hp ND p M D
CAD 3.97 4,99 4,91 4.95 2.9¢ 2.92 2.9 14,29
20 9.5 B.7% 8.7y B.83 1032 4645 (000 1,64
K20 49 56 .53 .53 25 .26 25 2R
TOTAL 169,75 186,83 406,95 164,00 106,86  40E.8% 18674 48045
£ ATONIC PROPORTIONG RAGED OM SELECTED i, OF OXYGENS &%
OXYCER 8 8 B B 8 B ¢ 8
s1 2794 274 2781 2748 2.8 &BR 28N 22w
i1
. .26 £.2%4 .48 LIPS 4465 463 L6A LT
ch '
FE2!
HE l :
CA 487 B TR 233 439 437 428 494
Hﬁ 1814 l748 174‘9 s/ -«‘3 0878 lsga N (.”;:'Y 1218
K 27 438 620 030 044 015 844 Gié
T 5,025  S.B6 5.2 5817 S.6H 5037 5.3 5.0
IR0 AH ZTLRD AN 22,89 AN 22,96 AN 1350 AN 4349 AN I3E MY
4B 79.43 AE 73.70 AB VA6 AB 7441 £B 5.5 AR 0541 A3 E5.00 AR 2008
OR 267 OR 3.40 OR 2.94 OR 2,93 O £.36 0B 4.0 DR 435 OR 4.5€
$5% SAMPLE DIRECTORY #2i¥
BANPLE RO, BLSCRIPTEON vramwz 1o, »{sm'»x 10
24 250230V, OF 2 26 z-zm:z,m-gs,x EDGE
22 30-1,PLAG.4 CENTER z 33813,60,
23 20-4,PLAG.{ EDSE o 2 33623,
24 301,89, OF 3 - :
25 J3643,0LA5,1 CENTER



i
sl 59.53
Tin2 D
gl 26,63
CREQS Ho
FEd L
MO b
Heb ]
cAl 6,84
hA20 7.49
k2l 34
TOTAL  300.89

(HYGEN 8

81 2.634
Tl

AL 5,337
o ‘
Y

it

%

CA wih
Ha hA42
K 049
S S.tae

TOAN 32,89 AN 30.97

PLAGINCLASE &%

2 3
6036 59.45
26,50 86,24

b.42 6,07
7.7 §.37
It 32
106,34 - 99,44

2§ ATOHIC PROPORTIONS

1,333 £.833
A1) 7
bbb 728
048 048

4.998 5,039

AN 28.17
i

4B £5.17 @B &7.3% B 7047
OR 195 R 1,77 BR 1.7

GAHPLE MO,

i .
2
3
4
5

BLSCRIPTION
8a-1,
§2223,PLAG. 1 DERTER
420223, PLAG.4 EDGE
62223, 4V,
02243, PLAG. L CENTER

TARLE V15
KYBNITE GARNET GRANULITES £%

4 5 b
59.91 %9.45 59.94

25, b 26,38 25,69

£.25 7.64 7.29
8.66 7.27 768
A2 28 4
99.90 {0422 1082

d 4. 8
&.4h72 2,625 2.b49
1,333 1,375 1.347

299 o7d oAb

£57 Sb22 654

048 Ao JL17
S.819 9.6t7 5,843

AN 29,46 AH 36,76 AR 3396

oF 4,88 0% 4.5 G/ 472

kEgk  SAMPLE DIRECTORY £4%f

he. 88

25,84

7,35
748
J7

508,608

ol?
JOAZ

A48

§,999

(34,23
KD LE.TS 0B b1.68 4B 64,32 AB b4.80
.99

O]

SARPLE #O,

o 41 man

BASED O SELECTED ¥9. GF GRYGENS 28

8 9
59,26 59.%%
24,88 25.74

6,65 7.28
1.7 7.5

33 o&f

58,93 1B0.1%
B 8
2674 2,047
1320 135

3 4t
575 D5
019 S
5.8 5.0
i 32,29 6f JAR9
3 85,86 AB &4.49
ok 1,85 Ok 1.5
PLSCRIPYION

R el

62243 PLAG. EDGE
(2243 PLAG,2 CENTFR
(2243, PLAG.2 EIGE
§I243 Y,

82343 PLAC. 4 18 61

i
62.08
22,83

o

3 !‘){J

0,84
l{‘i

100,68

5438

4 15,48
Al 5655

8 o
oR 3,97



§102
1102
200
CR202
FED
it}
Hel
CAD
1420
¥4

TOTRL

OXYGER

1
Tt

W
tR
FED4
l

%
CA
W

K

SUM

0k

i

61.79

M

PSS
Nk
4.28
16,59
A7

140,25

2.749
1222
A2
264
l914
R

5. 164

tH 18,10
Ak BL.04
185

SAHPLE ND.

e

it
{2

i3

i4
45

PLAGIOCLASE %% KYANITE GARRLT GRAKULITES %%

12 i3
8,37 6074
Hj Hp
2.9t 2483
D
AL W
ND
D
185 68
0.8 847
AL 33
400,56 108,99

i4
66.96
D
RN

i
N

100.43

TAKLE V-16

NR

6.95

8.24
63

160,45

§6

63,32

23,15

K

4,04
9

27

§98.54

387
9,57
33

99.94

i8 7

% ATOMIC PROPURTIONS LASED UH SELECTED M. OF OXYGERS &%

8 8
267 2,687
1,200 1.295

04

48388

932

23089

5,142 5. 139

A 16,05 AR 29.17

273
L 72?;
4

5. 63

AN 26,29

AB 81.92 AR 65.06 AR 69,78
gr 2,03 OR 1.77 OR 3.93

DLSCRIPTION

RSO

02343, PLAG+KYANITE
0234349, OF 4
§2493,PLAG,3 EDGE
£2491,PLAC. EDGE
B2493 AV, OF 4

X5¢%  SANPLE DIRECTORY

AN 27.87
A% 68.48
Ok 3.45 O

8
2,762

i.238

: 1288
749
836

S.026

8

2,788

1,247

AT
811
1S

S 149

SANPLE O,

OR

4

8
2.83

1,367

A4S
L43

019

8.042

AR AR.BE AR f4.40 AR
AR 79.49 4B B3.76
Ro§.4%

£.84 OR 1.7

£3.67 2.3
ND
22,97 35.97
ND
;\!!4) ] ?LJ
ND
: 3y
3.58 £7.6%
7.64 L4y
36 L7
100,47 93.46
8 &
2,809 2,840
1194 2.0
044
149 763
05 169
0i7 04l
G045 L6472

AN 95,84
#5 10.35
R 2.84

" PTSCRIPTION
{24736 PLAG.2 CENTER
{2130 FLAG.2 EDCE
§21734 AV, OF 3
02363, 5L06 TN ALTERED ARCA



lo? '

|
8102 41,48
1162 £.65
AL20Y 14,90
CR203
Fed 5.95
HHD N
#G0 14,44
- CAD i2.64
HAY 2.57
kel 94
TOTAL 96,05
KYGER 23
51 6.643
5 81
AL 2,942
ce 048
Fe2t 72
(it ’
HG T.429
C4 §.87%
wA 726
K A7
S §5.77¢
SAHFLE MO
i
4

J ‘ [4

&)

P

37,44 51,99 §2.84

M7 .68 1.5
16,42 §3.64 14,05
Rl Bl .67
b, 34 (.47 8.24
A8 it ND
18,57 §2.47 14.20
8.69 ii.86 2.4z
3.49 2,56 i
B} 2.60 §.83

97,89 96,9 9790
% ATORIC PROPORTIONS
21 23 3

6671 6,242 6,33

807 A0S 447
2,669 2,392 2.4%

607 408
i §.356 1,908
042
1.088 2768 3,658
i.308 §.8%4 §.976
i.2283 004 560

N33 LB 337

§5.691  15.854 15,794

TAKLE U-17
PRIVARY ANPHIEDLES £% ECLODITES + GRANULITES 38

S

12,52
.43
3.63
09
11,08
N
13.54
1,51
2,53
1,56

77,62 -

&

40,64
2.2
13.24
AS

15,38

04
44,95
14.83

L7
2.42

97.34

(2]

7 g ¢
1.5 42,94 4240
198 §.94 A7
12,95 {285 1485

06 B4 D
2,48 1077 0.2
it M 04
1242 274 iR
.52 41,55 2.0
1,87 095 LY
249 22 &4
95,78  9h.86  97.1%

BASED UH SELECTED H0. OF OXYGEHG &%

"
LY

b.268
AZS
2,366
M8
1,364

23

b.12%
224
2344
L0
§.477
i
2.875
£.5904
A7
Al

1E. 668

FELZ  SRMPLE DIRECTORY 132X

DESCRIPTION

. st iy

2423 ECLOGITE
02363 K1, ECLOGIYE

SKAPLE MO,

s v s s

~0 D N2

23

§.243
24
2.2%2

ney

lﬁ“!
§.uh7

2.7
1,853
,"';4!;-
A25

15.85b

23 23

5,368 6,219

216 A7
2. 246 2.536
805
1.336 1.27§
A5
2,844 2.82%
1835 5,909
583 52

428 422

19,756 15.849

DESCRIPTION
07403,6T, GRARULITE
019433,67, GRARULITL
£9453,67. ERAMILITE
$3023,67, GRARULITL



TABLE V
TARLE =
V=17

G D

ZXO0THERS
ZQUAD
NAME

-174:

28}

06073 .
6.25
1.75

(R e—

8.00
064
.19
2.76
1.39

4.98

- e -

1.89
i

- — o

2.00

—— -

47
.38

.87

SITE OCCUPANCY IN AMPHIBOLES FROM ECLGGITES AND
GRANULITES,BASED ON 23 OXYGENS (AFTER PAPIKE ET
AL ., 19274) . '

4

H5 -1
6.33
1.67

8.00
76
.15
3.06

1.01

L0

[

4.99

— o o

1.88
.12

- e

2.00

.44
.33

77

48.2 46.3
48.8 50.0
3.0 3.7
48.8 50.0
5t.2 50.0
EDENITE

5

b5 -2
6.264
174
8.00
63

.13

2.90
1.33

« 01
5.00
.07
.3
1.682
.08

2.00

.64
.29

o~

07403
4.13
.87
&.00
W47
« 25
2.61
1.64
.01
.02

5.00

. o —

U6
.04
i.%90

2.00

hb

7

069133

6.24
i.76

8.00

R

.54
.22
2.48
1.55

5.00

LU N U
Q@

NN oo
QW

.20

8

(2353

- -

5

- ———— ———

4D

W42

s - o

WHERE A,B,C,0THERS,QUAD &RE AS IN TABLE Iv-20. |
SITES ARE TETR=TETRAHEDRAL,H1,2,3,4=0CTAHEDRAL,A=12-FOLD

ALKALT.

-y

.88

2.00

.60

.18

-t W=, hoe e S i S AP ) Gue e @A Ul By 4 AT R e G UV e WS B S35 Fom bt Rem A e mve e e e

.?

{12363
G462
1.38
8.00
1.29
.01
2.95
K

L1
5.00
.06
LOb
1.31
Lh2

2.00 .

<60

LG9

.67

40.8
411. 8

18.4

40.8

59.2
PBRB~
ASITE



TAILE Y-48
KYAHITES #% ECLOGITES + GRAWILITES &

e
o
v, }
o~
~3

i 3 8 9 if

8102 36.88 37,43 3b.52 36,95 J6.92 &7 36,57 36,51 .40 36,68
Tin2 65 HD B Hh (] 4 KD D
ALEDY 63,04 &3, 40 63.3% £4.89 £3.7% 3,42 63.7% £3.85 63.6¢ £1.64
Caz0d A9 A5 87 A4 &Y I 28 Hi

FER 37 20 AL - o o8 o A Jb 29
HND b kD

40 i Kb D B KD 04 M _

CAD i ND i it Wy i HE A5 42

- HAZD fb [ ¥
k20

TOTAL 400,45 504,064 L0682 §0L.40  1RR.E3 79,75  406.88  400.48 99.76 130,49

fa ATORIC FROPORTICNS BASED 0N SELECTEL NO. OF OXYGEHS 2%

DRYGEH 2 2 20 2 20 o 28 20 2 28
st BHS XM IMD O R9AT 1946 &7 RIS L5 LMS A4l
Tl 084 S 1 1 -

L .06 7.798 B2 8037 803 864 BleE 8084 G488 72
£ R T-JR T SRR 1T 11 S - Y 7 SN =S

TSN = SN - SN 5+ SN SN Y 1 BN SO <= S < S -1
i - |

5 PR 4

th | R IVARN 11
#A |

Sk 2,625 12,048 12,027 42,833 12,030 12,046 12,031 (2.3 2.0 11965

ERER SAHPLE DIRECTURY  2iE%

SANPLE HD. DCECRIPTION : SAHFLE 4, : DLECHIPTION

§ 82133.KY, ECLOGITE 4 €2453, v
2 62443, . 7 02453, .
3 02453, e 8 p2863, .
4 6171, . 9 6224357, GT CRANULITT
5 62243, ’ 10 82343, .



i
S102 56.9%
1102 kD
aLegy 8196
£az03 iD
FEQ )
tind
Heo ND

- Al N

Hazh)
K20
TOTAL  £04.24
gXyeew 28
81 3.947
I
AL 8.046
R
Fe2+ 029
ki '
HG6
Ch
HA
K
suH

SAKPLE 1T,

O

i
i2

12,029

: THELE V-8
KYANITES %% ECLOGITES + GRAWULITES #%

i2

36,43
D

£3.56
i

49

i
D

100,54

£¥ ATOHIC PROPCRYIONS DASED OM SELECTED #0. OF UAVGERS &%

2t
3.917
8.094

W47

12,035

B ited

PESCRIPTION

. e oo e o o

82493, .
1212, .

SEMPLE DIRECTORY SR

| SENFLE B,

s oo e



TABLE V-19: PRIMARY SCAPOLITE IN GRANULITES.

H5--2 0604 07403 & B
85102 47.58 48,49 47.60 47.5%2 43.21
Tioz ND .06 ND ND <. 10
AlL203 24.92 24.65 25.83 21%.21 27.7%
CR203 ND ND ND ND :
FEO . 09 .05 L1 30 .32
MNG ND N 02
MGO .02 .02 . .05 R 12
CAO 14.68 14.54 16.10 15.48 18.27
NazQ 4,93 . 5.27 4,35 4.52 2.66
K20 149 W27 25 10 24
503 2.30 4. 40 4.17 5.58
TOTAL 93.6% 9L.35 TF3.69 97.46 98.35
+H20 ce50
+CH2 2.16 1.864

ATOMIC PROFORTIONS TO 12(51+AL)
81 7.415 7.504 7.31% 7.382 46.830
AL 4,585 4.496 4,481 4.618 5.170_
TI 007 ‘
FE L0172 517 P A L0339 043
MN ' . 003
MG . 005 . 005 091 L0323 052
CAO 2.4546  2.41%  2.65%3  2.377 3.094
NA T.491  1.581 1.297 1.360 .815
K 038 054 49 L0Z0 048
ZME. &1.79 59.78 66.55% - 65.77 78.70
WHERE

A=GCAPOILLITE FROM GT+AMPH+CRA+PLAG GNEISS,GHANA(VON KNORRINGH
KENNEDY,19528).
B=5CAPOLITE FROM DELEGATE TWO-PYROXENE SBRANULITE (R18)

(LO¥ERIN6+wHITE 196%) .
FHE .. =ZMETONITE FNDHEMBFR thrULATrD A5 100(CAHMBFFEFMNGTI/

NA+K+CATMGHFE+MN+TI) AT. PROP.



-

g
SI2 4740
Ti02  L.08
ALZ0Z 40,52
CR2U3 .04
FEQ 8,24
40 27
e 42,22
Ca0 19.59

a2l 143

K26 KD
TOUL 161,50
OXVEEN &
sI {,744
11 630
AL 456
e 084
FE2¢ 253
008
He 676
ca 784
MA 402
¥
SUH 4,049

Ch 45.92
K 39.24
FE 14,85

fi: 72,55
C: &3.92

SARPLE MO,

TARLE ¥-20
SECONDARY CLINOPYRGXEHES %8 ECLOGITES %8

' 3 4 g b 7 8 9
46,93 46,65 4755 4682 650 4048 4233 4400
98 47 .91 {.44 AR 9 3.47 2.8
9,98 10.42 {465 1045 42,04 .85 4327 45.8b
KT D HD HD b HD
8,53 8,53  7.82 8,42 &, 14 8,84 6,39 7.98
30 24 b 22 44 24 .15 27
£, 1483 4454 5,55 1086 $2.45 13,55 {874
26,50 18,33 1947 19.52 2445 205 20,72 2%
1.30 1.37 1,40 §,34 92 S 9% {40
HD ) HD KD i HD W
99.85  98.08 400,24  9%.52  120.53  460.5% 98,54  98.53
3 ATOAIC PROPORTIONS BASED UN SELECTED MO, OF (XYBENS 22
b b b 3 & I3 b b
1,755 L7648 5,756 §.750 0 £23 0 L6837 f.A00 ST
073 049 026 203 014 063 404 857
J440 b 1483 460 524 380 592 S
004 262
248 270 242 262 ,252 275 202 851
40 008 605 087 004 088 065 605
435 667 635 643 600 4T3 17
892 J743 778 792 854 290 BAG LB
654 480 W67 897 - L0kh 048 078 094
4,049 4,935 AR 4636 4035 4020 4,033 4,044
CA 47,54 DA 44,23 CA 47,03 CA 46,70 CA 49.55 CA 45.43 ©A S0.68 Ch 49.143
HC 36,00 G 29,70 NG 33.38 KC 36.11 MG 35.20 KD 34,52 NG 17,20 KG 35.90
FE 15.5 FE 44,07 FE $4.5¢ FE 4559 FE £4.84 FE 14,95 FL 4248 FE 14.97
i 70.29 Mi 7449 Mr 72.45 H: 70.97 e 70,39 M 7460 Wi 7533 ki 7057
C: 56,42 C: 65278 C: 55.07 C: S4.86 C: 58.48 C: 56,94 C: S7.54 €: S7.78
TAS: SANPLE DIRECTORV 3#s%
POSCRIPTION SARFLE X0, HESERIPTION

i et e s e

02023, OVERGRGHTH CPY. 3
2023, * CPX.AC

02023, 10 CLAGS,CFX A

6223, °
62023, °

JCPX AL
,TINY CPX

s e —————— s

B R LT

62-1,09Y,2
62643,60%.A1 CERTER
02043,0P%.04 ED5E

02043,CPX. K CENTER

it

42,89
3.1k
{2.67
KD
7.44
20
§0.7¢
a6.37
1.43
HD

v8.3¢0

A 72,76
L: 57,84

82-1,CPX.1 ADJ. CALCITE BLOB -



8102
i
&L202
CrR2o3
FED
HND
i8]
© CAD
NAZD
k2o

TOTAL

OXYGER

81
11
il
Ck
FE24
M
Y
Ch
A
K

SUH

FE

SHHPLE

11

45,14
{40
i1.61
07
8.39
2
1.9
20.5¢
i.04
Y

§%.07

1.702
B34
516
002
268
018
613

827

A7t

Ch 48.55
H6 35.94

15,51

s

K0,

L e

i1
12
i3
14
{5

59,85
C: %7.40

TeBLE -20

SECOHDARY CLINOPYROXEMES %% ECLOGITES %X

2 53 o 1S 6 2 i 19
BB 49.87 40T 4009 4828 4601 5286 S3.33
2,38 42 ) A2 23 72 49 A2
Gus B2 M4 1072 8.9 1248 &3 1453
WS D 9 " RE: 47
091 &85 7S 928 688 B4 390
24 .i8 A5 i A 26 KD ND
(.83 1544 970 4672 4606 4445 4494 9.97
.71 IR 05 1902 1082 1942 1846 16,08
f40 L0 4 L44 LE L3 2.5 5.2
) ) 3 # 0 i a5 4
9960 9989  99.37 9943 9960 99.87  98.54  99.05
5% ATOMIC PROPORTIONS DASED O SELECTED D, OF OXYGENS &%
5 8 5 b 5 5 5 5
L6l G827 LTS LS LEE 4725 L9300 5918
s ez .Me M2 .0 .02 802 005
R - S SY AR, > SN - S Y S
6 T 14
gz 0 .26 WL M2 S 49 .74
7 a8 .60 LME eS8 '
W6E BT LS LSY9 LBE? 623 450 634
R T T L S N 7Y S+ S ¥
N N N T B /A v I
| | 807 068
BAS 4028 4071 AEE A2 A0 3577 4044
Ch 69,58 [A 48,46 CA 52,05 CA 47.22 CA 44.08 CA 46.58 A 48.71 CA 50.45
4 16 07 G 47.49 MG 33.36 KO 15.57 HG 36.83 M 37.86 G £3.35 KG 43.50
€T 1439 FE 42,08 FE 14.59 FE i7.26 FE 19,69 FE 45,45 FE 7.95 FE 5,05
TS Ky 7970 M 8057 Br 67,30 Ni 6443 M V801 Ri B854 87,79
C1 ©7.92 C1 45.99 C: 60,94 C3 .87 C: S5.02 C: 55.22 C: 52,91 €: 53.89
g8 SAMPLE DIRECTORY 328
BESERIFTION SHICLE KO, PESCRIPTION
§2043,CPX. ¥ EDGE 6 02543, *  CPX.7, IN HELT
02047, 09X.C {7 02523 i CLASS
02423, GVERCROWTH CPX 8 02243, FINC STHPLECTITE
§2501° (PX.5 ABT. CPX 9 RS,
02543, °CPX.5.4 2 UAY TO KELT



5§
S

"TABLE V~-204: ENDMEMBERSG FOR SECONDARY CLINOPYROXENES (NO'S
REFER TO0 ANALYBES IN TARBLE Vv-20. S5EE ALS0 TABLE
V-i4R).

TSCH JAD ACN Quan 1D (JAD/SADFTSECH)

020231 21.14 .47 g.a7 6%.37  2.17 |

" .2 20.80 :8.8% 70.40
" ;3 20,70 2.8%  4.6B  69.75 12.10
" 4 20,89 4.31  5.94  6B.ES 17.40
02-1,6 25.07 6.2  68.B4 '
w7 15.22 3.8%  BD.92
02043,8  26.18 .19 b6.49 65,14 .67
o ,9  25.35 7.63  67.01
w40 26.62 .47 0 7.349  65.51 1.73
n ,11 25,12 7.15  67.73
u L2 26.70 7.60 65,68

02423,13 15%.5%Z 3.18 5.20 76.90 172.01
02513,14 29.45 1.73 5.85 62.97 5.55
" ;15 21.62  2.71 4.65 . 71.01 11.14
" ;16 17,87 2.03 4.10 75.00 14.50
02523,17 24.36 2.67 6.59 66.38 9.88 .



TARLE ¥-24
SECONDARY AHPHYBOLEE #% ECLOGITES 3%

t 2 g PR
SI0? 3BAS 1905 W T4 ALT
ez 148 2.3 2.4 28 96

4.2
&7 16,9 $6.32 16.38 £4.89 ~— 15.36

CR203 Bl 89 1y b L oo
FEO §2.2% 11,83 12,29 §3.4% 15,83
Lt 25 ) S | ! 24

i8] 11.69 2,55 1.9 15,98 §13.62
CAD £0.48 i%.6% i1.44 ?.ed 9.54
- NAZD 3.40 2,52 207 3.67 3.62
20 1,56 1.43 1.85 6l 1.6

CTOTAL 96.00 97.81 97.7% 90,75 98.42

3% ATONIC PROPORYIONS BASED OH SELECTEL HO. OF OXVRENZ 3%

OiYeEM 27 23 23 23 27
81 GBS0 5.889 G.B40 G.BA9 6442
i 246285 409 b6
AL P.947  D.BA3 2,872 2,848 2458
CR 887 D44 007 005
FE2+ 1,551 ik LS9 R 4,44
W Q32 439 413 648 A3
S 2.482 2,764 2658 p.462 2,972
€A 1,700 5.686 4776 .43 4532
4 .880 722 597 4.7 {.028
K 298 279 387 455 il

S 16,098  §5.940 45,934 45,920 6.0

#4323 GARTLE DIRECTORY &f38

SHHPLE K0, BESCRIPTION SOKPLE 1O, DLSCRTFTLIN
{ 62023, EWICIRAL TH HELT
2 82043, . ,CENTER
3 52643, . (EDGE
4 £2413, 18 GT. KELYPHYTE
5 02523, Tt BELT



TABLE V~21A: SITE OCCUPANCY IN SECONDARY AMPHIBCLES
(GEE ALSO TABLE V-174).

TABLE= 1 2 3 4 5

v-20 ,
02023 02043 02043 02413 02523
51 5.85 5.89 5.84 5.89 6.11
AL-IV  2.15 2.11 2.16 2.11 1.89
TETR. 8.00 &.00 B&8.00 B.00 8.00
AL~V .80 .73 .71 .53 .76
TI L6 .25 .27 .48 11
MG 2.53 2.60 2.53 2.34 2.77
FE 1.47 1.37 1.45 1.60 1.32
MN .03 .04 .04 .04 .03
CR .01 .01 .04 .01
Mi,2,3 5.00 5.00 5.00 5.00 5.00
MB 15 .16 .13 .12 .24
FE .08 .09 .08 .09 .10
ca 1.70 1.69 1.78 1.48 1.54
NA .07 .06 .06 .31 .15
M4 ' 2.00 .08 2.00 2.00 2.00
NA L84 .66 .54 .76 .88
K .29 .28 .36 16 .21
a 1.10 .94 500 .92 1.09
A 49.8 46.4 45.8 43.2 51.7
B 48.6 52.1 53.7 49.5 44.8

C 1.6 1.% 1.5 7.3 3.5

%OTHERSA9.8 52.1 53.7 49.5 51.7
ZQUAD 50.2 47.9 46.3 50.5 48.3
NAME ~ EDENITE-=m—=m = mmmr o o e



THELE V-22

SECONDARY SPIRCLS %4 ECLOGITES %¥

12 3 4 -5 & 7o 8 ¥
s102 :
1102 35 55 b, S8 J3 &1 o5 27 27
ALZ0Z  Sh.40 56,04 61,45 57 b0 64,43 57.2 &9.54 5846 55.2%
CR203 34 i b il B 24 it
FEO 27.28 26,44 18.24 2h.§2 18.57 ol.87 PO c4.82 £9.54
N0 eh 21 47 W53 A9 36 48 48 W22
Heo 14.7¢ 14.99 9,10 14.97 19.42 14,84 7.46 $4.37 13,54

- €AD 08

NAZD '
Kao

T0TAL 98,30 98,25 79.0%  160.5%% ¥9.74 10,50 95,55 ?6.95 98.64

LT

$& ATOXIC PROPORTIONS BAGED ON SELECTED #0, GF DXYGENS &%

OXYGEN 4 A 4 5 8 4 4 4

51 -

! TN TC SN Y S 13- SN | RN VN - S (1 B 11

A Lo 5827 L.BES  LEI LB 482 L902 LA79 1.0

th 007 .02 5

TSN - SP Y YO 1 SNV I -SRI | QR -~ S

N YRR T -SRI | T TV | E SR 11 Y 1 B 1 L B 1

1 Y Y LI Z S S 7 SN S . S < A<

) | R 1

H

K

G 308 34074 3645 3070 3046 375 304 TS 208
§34% SARPLE DIRECTORY 4net

P T

SAMPLE MD. BESERIMTION SAHTLE KD, BOSCRIPTION

—— e oo e ot a0 e s e " v 2o e 4 Bt

i 02023,5P, 4 WITH CPX IN HELY & 02043,5P .4 TR HOLT

2 g2823,97.2 , 7 p2423,97, 1 WITH SEC ANPH
3 02047,5P,1 IH 4MPH 8 §2543,5P, I¥ CPX RiM

4 02042 ,8P.2 [H SERP 9 02523,5P I ANPH

° E2043,5F,3 I8 OFX '



8102
1102
AL2DS
CR203
FED
it
RGO
CAD
a0

Fan

WCU

TOTAL

OXYGER

&£l
11
Al
CR
FE2¢
Hit
G
Ca
hA

39.93
S.1&
14.57
T4
5.7
HD
9.2
#b
019
§.84

$4.62

&2

9.630
560
2.477
084
678

4887

JB53
1,805

£5.45¢

BAHPLE 1O,

- e e e

94.89

I ATOMIC PROPORTIONS

5.533
Al
2.544
166
SR
Rl

4,032

045
§.806

15,428

- 94.89

22

.536
bik
2,683
026
778
G086
3,952

473
1.7

15,424

PUSCRIPTTON

-t o s eyttt

74,43

gy
(=™

5,554
478
2,505
A34
779
LIS
4,444

62
1.77%

15.444

‘ TARLE V23
FRIKARY (F)+SECOHDARY PHLOGOF ITESXSECLOGITESEX

]

38,78
S.77
15,48
&7
5,43
HD
i8.79
el
b
§.68

§5.52

BASED OW SELECTED MO,

22

5.5%7
L2t
2.639
RIERS
T4

3.7

472
1,754

&

37,68
.56

16,18
24
5,82
fif
8.3
A5
ME
7.3

P

nn ¢
a2

5,453
500
2,764
024
827

3.973
Gt8
96

1.7¢0

i%.404

A58% SGHPLE DIRECTDRY. wiex

02043 ,PHL.4 CENTER,LARGE PLATE(P)
82047, PIL.8 EOGE, *(F)
02543 ,PHL. 2 CENTER,*(P)
1.2 E5GE, (9

02643,PHL. 3 CENTER , CROUHDEAGS

£2043 Pit

SARPLE 0.
[
7
8

7

37,43
3.3
14.78
i
11.94
07

16,54

i

13“

7.43

4,04

n
a2

%57
S
2,445
87
i.4%7
i
4.685

87
1,833

15,038

8

35.70
1.43
2b.gb
D
16.80
05
16,67
£.00
96
9.45

§6.43

OF OXYGEHS a2

DTSCRIPTI0H
62043,PHL .4 EDGE ,*
02403, FIL
62513, PHL



5102
1102
AL203
CR20%
Fed
1
N0
Ca0
Na20
K20

ToTAL

SAKPLE KO,

s —-————

U an L PO -

AR
OTHER SECOMDAKY HINERALR x% EC

g 3
3245 7.5
55 78
13,69  i5.%
{5.46 10,05
Al 34
19,79 9.77
6,63 7.2
T -
TN
B5.44  83.47
DESCRIFTION
02023 ,5LASS 4
02023,50855, 2
02023614583
02023 ,6LASS. 4
02043, GLASS. ¢

-3¢

4

2
94
15.43
KD
51,LJ
25
19.42
4,58
.85
A3

A3.5%

£33,

SAMI'LE DIRECTCRY

+ GRANULITES &%

b

3.7
§.03
4.7
Hp
$7.76
A4
16.25
.79
1
1.24

87.32

SAMPLE HO.

[

LR

i

31.08
.50
13,54

D

15.53

44

17.62

5.00
b
1.22

B6.81

8 9

W5

{24 25

1243 16,88

D !

19,90 14.68

At 2

{748 8.7

3,93 ey

.20 96

LA A8

B6.63 87,47

D[SLRTPTIPﬁ
12043, oA,
§2043,CLASS . X
ﬁEﬁQK;QLASS.%
02513, GLASS &
62543 ,6LASS . 2



sLo2
1102
AL203
Cre03
TEQ
st
i8]
Can
HA20
< k20

TOTAL

ii

34,99
Nl
§4.40
i
<t 9
30
17.42
.18
22

05

£7.56

SAHPLE HO.

D e

it
i2
i3
- 14
iy

TABLE U-24

OTHLR SECONDARY MINTRALS %% ECLOGYTES + GRAMULITES %%

12 13 {4 1S i4 17 48
33.47 7.3 I7.84 43,48 54,94 47.09 52,46
D 87 1 KD )
$8.73 .84 10,04 24,63 24,57 o818 27.29
NB 5] ) OND
Mb 2,48 10,61 ND (i)
Hp 8 i D
9,15 24,40 oy,48 D KB
57 A5 54 W57 54 47 il
1,38 ¢ A4 £3,2 i3.87 18,52 46,47
7 A8 22 A2 07 09 .49
78,14 85,02 8472 §L.7% 2.9 94,42 94,26
¥EGY  S4MPLE DIRECTORY &3z
DESCRIPTION SAMPLE NO DESCRIPTIEN
62023, CHLORITE-SERPENTIHE LATHES ib 82453, ANALCITE
#2023, BA-ZEQLITE 17 62T BATRELITE
02043 SERPENTINE-REGUL AR {8 fi-4 MATROLITE

2043, SERPENTIRE-IRRECULAR

" 02453, ARALCITE



TABLE V~244: C.I.P.W. NORMS OF GLASS AHNALYSES IN TABLE V-24  (
TABLE V~-26) .CALCULATED VOLATILE-FREE AND FE3+\F

- e Gk ee A e A s MR G5 e B e Gvm e e Se Sk | e Sue o mr e

CMT
IL

TABLE 1 Z
V-24
OR 1.11
Pl.aGi. AB 1.57
« AN 7.78 35.38
LE .44
NE <99
Co 12.14 2.14
DIOP.WO
ENS
F8 :
WO 2.01
HYP.ENS 17.30
F5 13.59
- OL.FO 20.72 39.06
FA 17.9% 14.08
7.19  3.71%
A6 1.22

WHERE LE=LEUCITE

1.52

3 4
7.78 1.11
13.10 2.62
38.92 27.24
7.14
72.32
1.40
.79
V.80
2.28
19,32 34.44
11.63 11.42
3.25 3.71
2.12

7.00

10

32.76
20.06
5.10
3.04

)

. T Y

27 .41
7.85
1.79
6.02

37.48
20.86
5.57
2.28

7 a8
6,67
26.97 22.52
6.54 .87
1.42 1.14
3.%7  3.77
.71
35.42 34.58
172.75 22.03
4.87 4.18
2.89 2.74

OB
.10
.90

4,89 15,10
41 3.71
b Y

3
3.
1
1
4



oI
T1g2
ALZ03
R

#NO
%60
£40
1420
20
RE0S
K20¢
Hee-

TOTAL

R
A
50

i
N

Ch
v

aC
L}
co

M
c

\'

pa-2

A5.62

109,82

/25

§6.68
14.44

3

?.78
9.97
2
(05
.15

4.0

[

1723

=

134
230
58

A7)

r

32

{2
ND

38

A3
.65

&.87

79.23

ro

s d

607¢
47

107

i 2l
wil

287

32

s¢
o5

12

2
~3

SAHPLE INDEY;

02-2

- G2023

62043
12003
02093
62402
02233
62413
62423

gocid

]
¥

TADLE

79.53

40
o2y

nr
[X S

: LOVEDALE ECLOGITE
LOVEDALD ECLOGITC
: LOVEDALE ECLOCITE
LOVEDALE ECLORITC

¢ LOVEDALE ECLOGITE

- me e

¥

LOVELALT ECLOGITC
LOVEDALE ECLOCITE
LOVEBALE ECLOGITC
i LOVERALE ECLOGITE
LOVERALT ECLOLITT

SOLE Rﬁﬁg AMAL

Rt

SE
Ir.;i
f3.2¢8

.86

AS
5,42
.52

1 a7
A

34
ik

3 A7

§06.35

e
i17¢e
130

b
?I‘B

825
e

2993

35.92

180,29

o9
{720
146

bl
i

2
403
55

19

oA

144

LS =

L]
4

82403

47.59
§.09
10.84

1140

.18
12,61
12.63

1.7

.20

.&3

1.74

ANy
[y

48.92

© 67

15,63

064

Al
5.4

11.33

n e
L155

08
K
IB?

A

166,77

1.2
516
139

i4
1A

“e

759

73
ne
L

2ii

2
k4

"F
Lol

i

SES-TCLOGITED4CRANULITES,

02443

45,37
o497

19
o

13,24

a7

£6.3%
.93
2.49
25
06
1.79
A

99.7%

4

5340

154

2l

i2

217
a75
5t
164

-
!

137

&

et

02403

47,04
3
14.44
7.4L

A4
12.99
12,&?

1.2

08

A

£.51

aA
[ ]

02543

M7

27
14,67
f2.4d

39.74

5.4
8457

a2

s
4!5

e
59
&7
46

43
3.5

3



i
i
Ck
I
co

v
&

cu

JACHTFORTEIN ECLOGITE
¢ JACHTFORTEDH ECLOGITC

TABLE V-

7 LY

L
27
[y

i

299

74

-

of

fii

b

OEITE

25:¥HOLE ROCK

45.49

i.:l‘
14.92
10,24

N1a
.54
§3.64

Lalx]
s ¥

b
41
£t
A4

7.3
'l’%g

57
o6

LOVEDALE KYAWITE ECLOGITE
LOVERALE KYRNITE ECLOGITL
LOVEBALE KYAMITE ECLOGITE
YARTTE ECLAGTTE

10047 12092
4,94 44,04
56 .20
.87 5.4
.60 11.42
A9 .2,
2.5 120
{3.47 £330
1,93 £,
17 54
.68 09
80 1,29
AS 28
100,45 i09.1
{2 "3
32t 748
244, 268
Y
1,0 (2
592 520
223 330
44 o
185 143
5 53
& 3
Qo
il 48
SAHPLE INDEX:
{0043 & HARXT ECLOGITE
LT3 HARKT ECL
53 H
202&3
2133 1
a1
02453
12452 1 LOVEDALC
pPAT 1 LOVEDALE

02563

RYa

T8 ECLGETTE

LOVERALE KYANITE ECLOGHTE

024338

ShL41
')'1

[N o

i

|:v~.!.\~
2

4,
7.
A3
§.48
i1.0¢
.38
2
02
T
A

107

i.8
1278
£67

o~
L |

ey
VY

4
20
31
49

43
34

12442

50,30
47
18.67
6,08

Judn o
(o BT ]
;-o. :,.z (2o

o
LS BE S i 1S

-
r3

A2

I
G

160.94

3.4
S48

1

Ny

61

lal

%
o]
(&Y

Ja.

26

{’«'.S

3.4

02¢53

4743
A0
23.40
4G

e

4,89
19,54
L

37
N}
.32
A2

166,02

ARALYCES-ECLOGI TES CRAMILITES,

02453

16,54
A3
17,04
6.52

S
16,37
i5.64

3.44
7
2

J.24
a8

188,36
7.6

§484
&72

Tt
(%1

-
(%]

T W
wEE s 2 LT 0 Q2
ae o~

a0 T
e

o o4
- Oxe
(S

[ K
o~

0247

47,79
A0
16,57
4,72

E M

7 r
v

53,40

n
Laid

it
b
i.0¢
A6

156,48

(Y
1679
44b

17
.413

204

[
Y

L
P

VT4
s
-

o

'Y
kY

14

8.%

62593

47.80
A2
§5.82
6,83

B
§2.82
i1.8%

2,36
A
i

1.9

o
vwid

iﬁﬂ.ﬁ?

¥
4

x
294
ga

Ga

2
-\
i
il

1;



s10e
Tiae
AL2O3

i

Frend

it
[it&H
CAD
~ HAZD
K20
205
H20:
H20-

1074

B
BA

ok

i3
B
cr
V

at
3¢
£o

o
cu

Y

b

4

i

100,59

043

5.43
J
8.13

.44

.y
5.98
7.68
5.86
1,00
§.59

.08

87402

47.35
.84

i1.09

$ 1A
5.47
¢.54
3.04
Lo
o
R}
A7

78.54
78

1191
1423

1%

24

SAHPLE IRDEX: .

05643
07403
0953
69152
12433
30-1

25823
33043
33023
2223

1
[
.
1
]
€

b

TARLE ¢-25:HHOLE ROTE ARRLYSESECLOCTTESHERANILITES,

2423

2.47
f.04

B oAn
ST

16,89

38
11,54
10.2

29

nn
ez

294
83
149

L2
16

137

37

09453

47,44
75
16,49
§2.24
2
§.37
§.6%
4.52
89
A5
e

A2

166,54

nriy
[

25

oy

et

84
15

129
C}l{!

&N
F 1

CORDAATSKUIL 6T GRANULITE
HEDRCN 6T GRARULITC

UINTIIESHERS ECLUGTTE

UINTIIESTERD 67 GRANULITE
HARKT 67 GRANULITE

_GOEDERDGP G GRANUEITC

WINDHOEK COUTH 67 GRANULITE
LEKKERFONTELR 6 GRARULITE
LEKKERFOMTETH KT GRAMILITE
LOVERALE KY 6T ERANULITC

i

ng77
iV

51:66 :

37
16.27

¢.67

g2
8.49
8,44
347
1.5
07
08

D
190,29

)
ob

760

576

)
o4 23 2o

ra

W NS B3 e TS
T2 NI U e ~3

~3
3

g
o2

oS
[

Sb-4

50.44

A6

16.85

&Y

A1
2.00
1.3
3.80
Wai
42
i85

04

100,74
4!3

2353
574

~3

152
il

224

£

P
AEHEM

9.2
* S{'
16,07
8.40

ii(

100

10,62
%I

a~

]
[ el Bt |
[0 I Ve B « = Q.

-
=

§80.47

e
£724
1994

20

152
168

n
(5

A)
L

#

78
k)
[<

17

.2

S2043

50,04
70
14,54

ol

> BB |
A kg7 TS P
P . )

o L4 LY O O

23ty

3 ™

=
Py

’lgi

106,73

[$

AR
7
W]

§2,44
7,84
74
A2

16
199,33
4.9

bi4
769

14

mn
N

174

0222

S0.42
02
13.99

3.94

49
1479
1174

2,43

e

A7

75

=7
1o

160.53

™I
=

b 2ot P w3 G
o D e
o

£~ T
~3 ra

L
L2



TRBLE V-25:8HILE ROCK AHALYSES:ECLOGITES+GRANULITES.,

(2243 121330

SIOR 502 4973
1102 02 25
aLEDT P2 579
FEROZ &22 0 840

HRO 07 A1
160 a.24 .47
Cad 12.54 7.43
Ha20 2. .72
k2o 52 33
P20s N1 N
Haok 1.67 Sl
-H20- A2 A

0T 79.98  400.94

RE 7.6 4.3
B WL L7
5 244 242
i 8. 5.8
Nk 12 %
i
e 246 £02
v o 104
i ig
NI 65 207
€0 3 Rg
HL 14 5
o 14 g4
Y 2.1 2.9

SAHPLE THDEX:

02243 ; LOVEDALE ¥ OT CRANULITE
121338 ¢ MARKT KY GT GRANULIML



5102
TI0:

AL203
FE202

HHO
60
£an
HR20
a0
POy

RE
i

5t

P4
B

ek
5
b1
o

7
&i

U

§2-2 2027
5.7 18.1¢
25 A%
$6.72 v b
£4,82 .70
4 .25
i9.04 NG
10,02 §4.20
ook na il
e A3
i M3
1.4 6.4
§728 6388
3% int
78 £43
2.0 1.7
4 J86
23 2%
&l N4
7 4
42 3
42 3
6,3
38 28
SAMPLE INDEY;
©f2-2 ; EC
- 62823 i EC
62043  EC
62083 ) €&
82693 ) EC
12§43  EC
© 9223 i EC
62417 s BT
» §2423 ) BC
82543 i EC

TABLE U-25A:VOLATILE-FREE WHOLE RUCK AMALYSES.

62043

A58
£.67

s e 4
(ln.

is.24

bt
(Sa}

£ LA
15,54

LA
4

S

.08

51t
a74
T
17¢
59

a
14

2

0

2033

$6.2
[ek 4
Y

14.68
7,45

lir
£5.92
ii. 6%

L
1".1

13'.
86

(%

I‘

952
i2%

n
[

247

b1

82093
46,16
1,53

14.33
i%.14

[
3 = oD
Lo O Y
w30 9

~3

o ra
e e €

'.\
i

17’&
147

&0
i1

=37
455

- iii

62402
19,44
.44
11,03
i§.30
46
12,93
47,85
{.%
120
03
5!2
Mo
07
8%
4
o54
305
5
133
51
4
7'1
20

02232

19,02
27
15,56
580

A
15.45
£4.65

.5
AR

(R

l&z

82413

2
i

L

R I e B )

[+ L~1 ra Cl‘

i3
i

o U'1

A7
19,64
10,68

2,55

xE(‘l

it

T %

9494
158

oo
ol
447

2423

7.7
w36
14.88
7.58

4

14.22

2,88
2,62
08

3

630
158

3

S5

™7
v

02543

45.91
15,46

2.8

Nt
51 '11
i2,

{. ?7
i
Qu',

254

il

Lt

0%
4

A4
3.b

¥



8102
1102
AL203
FL202

tiNd
HE0
CAD

H20

K20

pags

RB
B
5R

i

HB

.o

T L

Ck
NI
co

H
cY

- 12093

02453

18043

17.47

\St
11,93
1.

A9
12,57
13.53

.94
‘l"l

1l

.06

2}
[

3zt
245

3
3.0

295
224
44

i84

o
]

69
71

1

SAMPLE
10043

20253
20263
82433 ¢
82143
02453

02473
62503

12093

44,63
Nl

15.63
1,56

W2
in.43
13,38

l:b

51

N

7.4
758
o7

b

£50

INDEX:
EC

: EC

EC
£C
KY EC

+ KY £C
v KY EC

EY EC

t KY EC
1 KY EC

THBLE V-25A:VOLATILE-

20253

36.61
i
16.84
.11

.98
i3.06
13,40
¢ 48
67
A4

i1

6.6

20263

46,35

[

e~
S LT s
T
=

(@S
T3 ¢4 ~3,
S e O3 w0 O3 =~

PO A

7',?
27t

302

< ~3
=] B

FREE BHOLE ROCK ANALYSE

n2133

50,41

5n
(XM

16,53

7.07

A3
7.83
ii.46
4.40
21
03

i.8
286
164

-~
Fr3

34
8%

22

3a
19

2143

34
548
105

-

02153

50.14
440
23,4
4,54

6
5.79
10,69
5,33
3¢
01

02453

18.44
A3
17.89
674

JAi
i6.72
i2.24

3.2i

82

02

9!9
1536
¢Bi

.
303

02273

48.26
40
16.43
8,77
0
13,54
§5.53
NI

g

103

N
§695
450

205
94

=
s

265

02503

48, 90

—
&S

15,45
6' [»]

- e
<

T3 N L
CD o S s CD
Ll -

paim et
PR -

8.7
b42d
494



b6043 07403
5102 48,96 49,05
TIo? g6 447

A203 1833 1947
FE203 0.2 1437
i A7 A
KGO n60 5.0
CAD 078 .78
% (R S A U
k20 1.0 2
P25 28 3

RE 8.4 7
BA 4.2 1221
SR 519 1454
il i 250
0 3.5 5.0
"
cR "3 "
¥ 135 211
5 a H o
N8 R
£0 3 2%
z 19 119
] 2 £
R 24 25
SAMPLE (NDEY:
06043 1 ST GRM
- Q7483+ T GRA
09103 1 EC
69452 : GT CAW
{2433 1 6T ORY
-4 & GT GRM
25023 1 CT CRH
- 33683+ GV RN
© 23023 5 6T GRN
. 02223 1KY 6T OBN

TABLE V-254;VOLATILE-FREE MHOLE ROCK AMALYSES.

69423

1.9
§.00
i7.16
16.77

30
14,47
10,16

78

N}

l22

12533

51.98
Y
16,37

0.42

A2
24
2.t
5,49
1,54
07

28
784
S74

[
[

273
{34
26
221

52

by
72

-

5.
§1
£7.09
7.08

4'?
2336
682

25023

5,25
£3.57
4,44

8.57

A4
7.4
i0.84
4.04
i
45

10
797
36

L3 red

e~ w3

158

[
.
4¢

MG

50,00

Je
14,54

2,22

20

¥
1953
1298

~2 D
-2

[0 B o TR A o |
1

Y e~
- ed LI FOu =
[= =]

nY
o

cd
(L]
r
1

0

50.48
A9
c3.88
5.0

A5
% n
vl

§2,24
3,84
74
00

4.9
&7
794

174

b
15
&3
Ay
f &

61
(&

HD

- 02223

50.62
M
19.06
3.9

49
i1.34
.76

2.54

24

.07

4.8
533
342

122
7.9

2
144
4
2

Py
Vs

4!0



5102
Tioe
AL203
FE203

HNO
HGO
CAD
Hhel
K20
P2a%

RE
B&
aR

14!
KR

R
5

o

€0

b
&

42243

S0.63
Nk
24,3

7 qn
(SN

07
B
12,67

2!?6

N

N}

7.7
3063
b4

§67

§21554

9.

i8.
8

&
v ro

e

Laeling-)
L e~

3

(i
12.42
?.0¢
1.7
32
R

SPHPLL TRDEX:

t2243 5 KY GT GRN
C§24334 5 ¥V 6T GRN

TAME U-20A:W0LATILE-FREE WHELE ROCK ANALYSES.



TABLE V~Z4:C.1.P.UW.

NORMS FOR ECLOGITES AND GRANULITES

CALCULATED ANHYDROUS AND ASSUMING FEZOE/FEO:U,15.

EaMPLE NO.

s o s o e Sy S

OR
PLAG A4B
« AN

NE

co
DIOP.WO
.ENS
FS
. ENS
.FO
.Fa

HYP
oL

MT
ILM
AP

NORM
NORM
ROCK

Fi.aG:

TYPE:

‘SAMPLE NO.

s o > mo. o

OR
PLAG.AR
. AN

NE
DIOP.WO
.ENS
.FS
.ENS
.FS
.FO
.Fa

HYP
oL

MT
LM
AR

NORM PLAG:
NORM OL
ROCK TYPL:

ECLOGITES

02-2

gz20023 02043 02083 Q2093 02103
1.95 g2 5.723 2.13 .24 1.24
18.54 17.85 5.42 10.92 21.18 16.84
34.6% 24.93 34.95 32.53 27.91 20.84
B2 1.27
2.54 :
6.41 12.96 10.19 10.32 18.18
3.48 B.25 7.18 5.39 11.74
2.71 3.88 2.4 4£.63 5.13
3.24 B.38 1.71 48
1.952 3.99 .51 .65
19.26 15.47 21.62 21. 77 11.53 13.364
2.48 2.04 72.64 1.59 2.64 1.99
A .8 3.21 1,01 2.94 2.13
.14 .12 .19 17 02 .07
AN 66 59 67 77 67 46
FO 54 66 Gh 75 51 &7
ECLOBITES - rmmrmm e e o o o e o
02423 02513 10043 12093 20253 20263
.53 1.48 2.25 3.13 .06 24
14.55 13.5% 11.03 5.22 11.51 11.468
31.48 21.8%9 22.99 36.12 34.03 29.06
1.40 1.47 1.78 3.01 2.99 3.85°
13.64 i1.68 18.55 12.61 13.62 16.%90
Q.71 6.86 11,66 7.79 92.41 10.56
2.73 4.25 5.74 4.08 2.10 5.31
5.30 '
.65 .
$18.18 15.19 14.01 16.16 16.30 92.91
5.62 10.36 7.60 ©9.32 5.%2 5.50
1.32 2.23 2.04 2.03 1.42 1.81
.70 .55 .97 .38 74  2.45
07 .19 .17 .17 .05 0Z
AN 49 71 70 a8 75 72
FO 764 59 G5 63 73 b4

fi2233 072413

. o et - - s

.53 1.54

1?2.60 21.92
31.26 24.99
- 1.40
i1.12 10.74
.31 H.D4
1u?? 3.60
1.23
: 68
20.76 13.30
99 2.36
i3 40912
.07 .14
63 55
~81 62
02133 02143
1.30 1.30
24.76 22.76
24 .82 3B.46
6.74 6.%4
12.82 7.09
12.82 7.09
3.70 1.54
10.44 11.70
5.14 4.01
1.33  1.06
42 .15
.07 05
52 65
67 74

KY.ECLOGITES



TABLE V=26

SAMPLE NO.

- s St b -

OR
PLAG.AB
. AN
NE
DIOP.WO
.ENS
.FS
.ENS
F5
.FO
. FA

HYP
oL

MT
ILM
Ap

. NORM PLAG:
NORM OL :
ROCK TYPE:

SAMPLE NO.

———— -t o - -

OR
PLAG.AB
AN
NE
DIOP.WG
.ENS
.F5
HYP .ENS
.FS
oL .FG
Fh
MT
ILH

AP

NORM PLAG:
NORM OL ¢
ROGCK TYPE:

{CONT " D)

02153

P e ]

2.36
27.72
45.74

2.63

3.10

2.18

76

i0. 41
4.17
.78
19
.02

AN 43
FO 71

02453

4.90
12.214
32.16

8.19
12.10

.24

2.82

6.82

7.74
13.04
4.93
1.17
27
.05

75
73

KY ECLOGITE

12133

30~1

2.
(2473 02503
o 41 .75
14.27 19.13
32.34 32.%64
5.01 77
13.64 11.28
1.29 7.96
1.6 2.33
4.73
3.%9
16.70 17.3%9
3.51 5.60
.83 1.22
L9 <25
.88 .14
70 b4
83 76

© 25023 33013

06043

5.97
19.21
20.14
17.14
11.42

5.94

5.145

5.89
5.54
1.68
1.46

.50

51

51
BT

32023

07403 09123 09153
1.48 25.71
26.65 B8.55 25.71
38.85 43.00 24.28
7.11
3.30 2.78 9.19
1.67 .15 3.82
1.67 1.15 3.82
3.46 15.93 i1.17
3.96 13.33 9.32
1.99 2.94 2.12
2.24 1.96 1.44
.83 .54 .83
59 83 49
47 54 55

GRANULITE.ECL

e . e . s e e A e e G s W e e Gem @ e AMI A M St bum W D MR B T e e e e S e

?.22
27.7%9
24 .59

7.63
4,56
2.67
.99
.58
10.59
6.83
1.58
.74

A7

AN 45
FC 61

2.48
25.63
28.18

3.85
12.12

7.90

3.38

10.08
4.75
1.22

.39
.05

54
68

4,78 16.41

22.87 i7.74
20.82 21.11
.93 1.30
13.52 11.14
B.04 5.88
4.78 4.91
7.40 9.28
4.85 8.54
1.49 2.13
.10 1.39
36 .07
47 54

60 57

4.423
25.323
46.67

3.15

5.89

3.33

2.32

4.30
3.30
.87
.38

64
57

BT GRANULITE===mmmm o e m o oe e

KY GT

62243 121334
3.55 2.01
22.59 14.55
43,41 42.38
1.33
8.21 1.26
6.08 .85
1.34 .31
20.15
7.20
10.30  6.56
2.50 7.58
.58 1.48
.08 .49
.02
66 74
80 72
GRANUL ITE-~

. BT GRAN.



OR=ORTHOCLASE , PLAG=PLABIOCLASE ,AB=ALBITE ,AN=ANORTHITE , NE=

NEPHEL INE, CO=CORUNDUM, DIOP=DIOPSIDE,ENS=ENSTATITE ,FS=FERROSILITE
HYP=HYPERSTHENE,FO=FORSTERITE ,FA=FAYALITE, OL=0LIVINE  MT=NAGNETITE
ILM=ILMENITE, AP=APATITE ,KY=KYANITE,GT=6ARNET, GRAN=BRANULITE ,ECL=
ECLOGITE,NORM=NORMATIVE. ,



TABLE V=-27:CALCULATING CHEMICAL MODES

FROM BULK ROCK AND

DATA USING THE METHOD 0OF BYRAMN ET AL.,;1969.

SAMPLE NO.

- - ——— - o — -

5102

Ti02

AL 203

FEO

MNO

HMGO

€Aao

NAZ20

K20

8D

MODE
GARNET
CLINOPYROXENE
RUTILE
BHLOGOPITE
KYANITE
QUARTZ

CPX ALTERATION:V.

SAMPLE NO:

T e o o s - —

6102

Ti02

AL 203

FEO

MNO

MGO

CAO

NAZ0

K20

SD

MODE

GARNET
CLINOPYROXENE
PLAGIOCLAGE
PHLOGOPITE
AMPHIBOL.E
SCAPOLITE
ILMENITE

02233
OBS calg
49 .20 48.88
07 .07
15.75 15.54
5.12 5.76
<11 09
195.24  $4.99
11.72  11.9%
2.%7 7.59
.08 01
. 65
43 .72
56.28
FREGH—- ===~
22023
0BS CaLC
48 .47 4£8.84
. 4b 1.03
12.78 13.34
10.65 09.73
.25 .14
13.34 10.44
11.364 2.85
2.%2 2.99
13 1.92
7 .00
18.95
42.35
16.70
ALTERED

CPX ALTERATION:BAD.

PLAG ALTERATION:

SD=5UM OF SQUARED DIFFERENCES BETWEEN
15 A COMBUTER GENERATED, LEAST SQUARES
RYRAN ET
, PLAG=

"MIXER®
WRITTEN BY

CPX=CLINOPYROXENE

,O0BS=0BSERVED BULk COMQOSITION V.

Ak,

b

L1969,
PLAGIOCLASE, CALC=CALCULATED BULK COMPOSITION
=VERY , BAD=BADLY

MINERAL
02143 020932 02043
OBS CALC  OBS CALC  OBS CALC
50.58 50.89 46.87 47.27 42.29 42.5
.07 .07 1.55 1.56 1.70 1.7
18.78 18.89 15.06 15.38 17.640 §8.5
5.50 5.73 13.83 13.79 13.90 12.9
i .08 .25 .29 36 .3
i0.63 10.65 B.79  B.44 15.88 14,5
11.21  11.41 10.65% 10.65 6.56 5.7
2.69  2.95 2.77  3.62 .65 .9
.21 .01 .21 L0 .97 2.6
.24 .39 4.4
34.27  41.01 43.832 58.3
50.28 57.58 54.81 6.4
C1.49 1.36 -1
25.0
6.26
3.19
FREGH~=~===-=~- HOD. ALTERED BAD. ALYVERED.
07403 06043 33013
08S CALC  OBS CaLC  ORS CALC
49.62 49.52 49.42 51.99 50.62 51.0
i.18 1.02 .77 17 .73 .
19.6% 19.66 18.50 18.66 14.69 5.3
10.35 10.46 8.36  9.15 11.13 11.1
.16 .16 .17 .15 .21 .2
5,36 5.35  5.69 5.74 11.13 1.1
$.80 9.99 9.87 9.70 9.70 10.5
3.15 3.69 5.98  4.43 2.39 4.0
.23 .28 . 1.02 .27 2.78 .0
.35 7.63 1.6
29.40 32.58 31.80 32.6.
13.60 18.70 25.5% 41.5
43.40  42.90 42.61 25.8
1.40  3.00
9.50 .88
.10 .93 :
U
V.FREGH= =~~~ RAD. ALTERED===r= oo
"OBS’ AND ‘CALC’ COMPOSITION

APPROXIMATION ROUTINE



NOTE THAT THE SD VALUES SHOWN IN THIS TARLE ARE THOSE THAT
RESULTED WHEN MIXING CALCULATIONS WERE PERFORMED ON ALKRALI~
FREE DATA.BULK ROCK FE DATA 15 QUOTED A5 FEO TO MATCH THE
MINERGL DATA.ALL COMPOSITIONS WERE RECALCULATED ANHYDROUS.



TABLE

(1) =AVERAGE

(2) =AVERAGE

V-28:AVERAGED BULK COMPOSITIONS FOR BASIC XENCLITHS FROM

KARROO AND LESOTHO KIMBERLITES.

EC(3)
= 15
SI02 46.14
R 41.9-49.1
T102 . B
R .07-2.6
AL203 14.82
R 11.0-17.3
FE203 11.56
- R 5.7-16.7
MGO  12.47
R 8.7-15.9
CA0  11.58
R 6.5-13.5
Na20  1.95
R .6-2.8
K20 .25
R .01~.96
RE 8
R 1-41
SR 215
R §4-456
ZR 79
R 52-152
Y 24
R 7-49
CR 430
R 134961
NI 186
R 47-450
v 263
R 73-405
co 53
R 36-72
ZN 64
R 23-150
sC 51
R 25-78
R=RANGE

KY EC(3)

vt B G e -

é
49.33

48.1-50.4

.12
L07-2.2
18.18
16.1-73.4

6.13
4.5-7.7
10.71
46.8-13.1
17 .81
i0.7-13.5

3.21
2.4-4.4

<31
L6~ .82

4

ND-10
292
105494
z0

9-31

é

3-9

445
10-671
222
32-335
79
57-54
4t
372-55
32
19-43
23
14~35

GT GR(3)
a
49.%3
47.5-52.0
.59
c16-1.2
17.78
14.5-22.9
.24
5.6-12.2
6.91
3.86-8.9
140.25
8.7-12.2
3.97
2.4~5.9
.73
.03-2.8
P.P.M.
20
3~72
375
519-20364
65
5--250
17
ND-25
185
72~284
136
ND-245
165
63~297
41
2353

90

L6129

26

15-36

GARNET GRANULITE,LESOTHO

GARNET WERSTERITE,LESOTHO

6T GR(1)

o w1 s o iy T

8
48.99

43.8-61.3

.87

6203

16.56

12.1~24.4

10.5%64

4.0-20.0

7.84

2.5-10.3

10.27

8.2-12.7

3.12

1.3-5.0

.90

L18-2.1

18
2-52
1091

2323556

40
3-137
11
427
245
Sh6-247
81
32-156
181
2-4125
76
23~156
20
27-235

TH

KY BT GR(3YET WB(2Z)

v e var o S mo ) Ben e b S e i)

3
5G.25

49.5-61.3

.10
.03~.75
19.72
18.7-21.4
%54
3.3-8.2
10.76

CB.3-12.1

11.18
?.1-12.7
2.34
1.7-5.0
.49

249-1022
173

146-208
55
7104
44
3255
29
14-50
i %

17
18-20

5

45 .7

Q4

(GRIFFIN ET AL.,1979 AND
ROGERS,1978) .

(GRIFFIN ET AL.,197%)

(2)=EC I5 ECLOGITE;KY EC IS KYANITE ECLOGITE;BT GR IS GARNET
GRARULIYE ; KY GT BR 15 KYANITE GARNET GRANULITE —-XENOLITHS

FROM

THE KARROO

KIMBERLITES(THIS

WORK) .



TABLE V-27: AVERAGED XENOLITHSBULK COMPOSITIONS COMPARED WITH
COMPOSITIONS OF OTHER ROCK TYPES.

1 2 3 4 5 b 7 8 9 M0 11
SI102 46.1 46.9 49.3 50.3 49.3 49.9 30.6 53.5 55.6 54.0 59.5
TI02Z .8 .1 .8 1.1 1.0 .9 .7
AL203 14.8 13.7 18.2 17.0 6.9 16.6 15.6 22.5 17.3 16.6 17.2
FE203 11.7 11.2 6.1 7.6 10.2 11.4 11.6 4.7 9.0 10.7 6.8
MGO 12.5 4.6 10,72 7.8 7.6 7.6 7.7 2.1 4.6 4.5 3.4
CAO 11.6 10.2 11.8 11.4 10.3 9.3 9.7 9.9 7.8 9.3 7.0
NAZ20 2.0 1.7 2.2 2.8 3.4 2.% 2.4 3.7 2.6 2.4 3.7
K20 .3 c 3 .9 1.0 . 2.2 1.2 1.6

' , P.P.M. _ .

ZR 79 20 ’ 27 : : 126 110
Y 24 - 4 14 , 28 21
SR 215 292 1045 : ‘ ' 401 385
CR 430 445 221 : 139 56
NI 186 2272 103 - o 4h 18
5C 51 . 23 26 . - 30
v 263 79 175 ' g - 175
ZN b4 32 90 ' 2 L
co 53 44 62 - 24

1. AVERAGE ECLOGITE FROM THE KARROO KIMBERLITES(TAELE V-28)

2. OLIVINE THOLELITE (GREEN AND RINGWOOD,126467)

3. AVERAGE KYANITE ECLOGITE FROM THE KARROO KIMRERLITES(TABLE v-28)

4. HIGH-ALUMINA BASALT (BREEN,1767) ‘ ‘

5. AVERAGE (WEIGHTED) GARNET GRANULITE FROM THE KARROO AND LESOTHO
KIMBERLITES '

6. OLIVINE GABRRO NM5 (GBREEN AND RINGWOOB,1922)

7. AVERAGE GABRERQC ( iN APPENDIX 2 OF COX ET AL.,1979}

8. GABBROIC ANORTHOLGITE (GREEN,19467) : v

9. DIORITE (REID,1978) . '

10. AVERAGE (N=29) AMPHIBOLITE , EASTERN NAMAGUALAND (GERINGER,19860)

11. AVERAGE ANDESITE (TAYLOR,;1249) -



- TABLE V~30:

Y

CRYSTAL/LIGUID DISTRIBUTION COEFFICIENTS (D).

MINERAL OL CPX PLAG AMER 67T
ELEMENT =~ e o vem o -
5R << << >1 <4 <<
RANGE ~ .01-.002 .07-.1%17 1-27 LG2~.7 .02
v ' << 1 << >>1 1
RANGE .02Z2-1.0 71,7 .04 01-2.6
<<t . <1 <<1 >9 >
- RANGE .01-.13 .2-1.5 L01-~.20 -3 =11
ZR << << £<1 1 1
RANGE .01 L03-.3 LO1-.03 I Tl ) LDZ2-2 .4
NEB L] << << ] ' <<
RANGE .01-~.05 01~-.10 D9+-.03 .5-1.3 .03-1.0
CR <1 >3 << >31 >
RANGE .7 4-13 .05 17
NI ' b ] > << > < _
RANGE 7-17(A3 1.4-4 .02~.09 1-7 L 2-1.0
- CO »1 1 << >1 >1
RANGE 2-4 c5-1.3 L03-.05 . A~a. 0
SC << >1 €< *>31 >3 ‘
RANGE .71-.3 2.4-5.0 01~.26 ' 2.6-6.5
TI << : << >1 R <4
RaANGE .02-.10 .05 1.5-3.0 .3-~-.4 .
RANGES IN DS WHERE GIVEN ARE FROM LE ROEX'S (i980) COMPILATION

OF PUBLISHED AND UNPUBLISHED D VALUES.
(A)=CALCULATED FROM HART AND DAVIES (1978) WHERE D(NI)=(124/ME0)}-.7
>=GREATER THAN,>>=MUCH BGREATER THAN AND VYISaA VERSH.



TABLE V-31: ESTIMATED

MAJOR
LOWER AND AVERA
1 2 3 4
SI02  55.5 56.3 54.8 57.64
T102 .8 1.1 1.3 1.0
AL203  14.7 17.1 15.5 15.4
FE203+% 7.9 8.8 11.3 8.4
MGO 5.7 5.0 4.4 3.7
Cao 10.4 5.5 7.4 5.6
NAZO 3.9 2.1 2.1 3.7
K20 8 1.4 1.7 .6
 %=TOTAL FE AS FE203 , DaTa

i

LOWER CRUST BENEATH THE

ne

COMPOS
CONTINENTAL

o

JTIONS
CRUST.

CLEMENT
GE

OF

5

“y

&60.7
1.0
5.6
7.9
3.9
5.8
3.2
2.5

1

IN WT.Z.

KARROO KIWBERLITES (THIB

HORKI .

1 ‘

2 - LOWER CRUST BENEATH THE BQURNAC PIPE,MASHBIF CENTRAL ,FRANCE.
3 - FRASER RANGE GRANULITES, AUSTRALIA.

4 - ARCHEAN ANDESITES FROM THE CANADIAN GHIELD.

5 -~ AVERAGE CONTINENTAL CRUST.

DATA FOR NO'5. 2~-5 ARE FROM TaRLE 2 OF DUPRPUY ET AL.,1900.



TABLE V-32: ESTIMATES OF TEMPERATURES AND PRESSURES OF
FQUILIBRIUM FOR ECLOGITIC ARND GRANULITIC XENOLITHEG.

SAMPLE NO. TEMP.( C)® PRESSURE (KR} =

-t 200 o B e o e o o - L

GT GRANULITES

[ R

06023 a0 3.8
06043 850 3.8
12133 770 6.6
25023 - 800 5.3
30-1 _ 750 3.6
33013 770 4.4
KY GT GRANUILITES
02223 710 (N
02243 790 7.3
02493 - 800 7.7
121334 760 . 8.4
02343 930 15.4
ECLOGITES :
02-1 990 14.2
02-2 ' 595 4.4
02023 980 12.4
062063 960 : 11.4
02073 930 , 12.8
02083 . 200 137
62093 Q00 i3.7
02103 ' 930 ' 8.4
02123 _ 755 2.6
02233 915 9.7
02413 930 14.0
02423 . 945 12.7
02433 950 ' 2.1
02442 960 13.9
" 02483 : 1 GO0 13.7
02513 1040 : 12.8
02523 P70 13.2
09123 920 5,1
KY ECLOGITES
02133 915 , 15.4
02143 B95 13.0
02153 97( 15.2
02173 940 14.9
02213 920 14.0
02463 810 12.0
02473 . 80D 11.2
02503 945 12.9

*THE METHOD USED T0 EGTIMATE THE P,T CO-0ORDINATES
1S FULLY DESCRIBED IN V.6.1., NGTE THAT THE PRESSURE
ESTIMATES ARE MINIMUM VALUES ONLY.





