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dunitic-harzburgitic keels they provided platforms (t ectospheres, c.f. Jordan,

1981) for further plate tectonic accretion and collision. Prior to this scenario

the average MJR must have stcxxl above sea level and consequently "dry recycling"

of earth lithosphere prevailed, without formation of significant sialic crust.
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The Archean greenstone bel t of Hidrolina is a severely tectonized and

metamorphosed volcano-sedimentary sequence. St r at i gr aphi cal l y , it is

distinguished into a lower (LS) and an upper (US) sequence . The lower sequence

consists of three units: a) LS 1, whe re the i gneous flCJ'.NS are represented by

peridotitic komatiites (MgO 28-48%); b ) LS2, where the igneous component is

peridotitic (MgO - 24- 28%) and basalt ic kornat i i te (MgO 9-11 %); c) LS3, where

pyroxenitic (tlgO - 15%) and basaltic kormtiites (MgO 9-11 %) occur. The igneous

flaws in US are tholeiites (MgO 6-11 %) interlayered with dacites and rhyolites.

The variation patterns of alkalis and alkaline earth metals (K, Na, Rb, Ba

and Sr) and per haps of Yare i ncons i s t ent with possible igneous trends: it is,

therefore, inferred that these elements have been mobilized during metamorphism.

On the contrary, Si, Ti, Al, Fe, ca, P, Cr , Zr , Sc and V behave as essentially

immobile elements (Fig. 1).

Mass balance calculations have permitted t o di stingui sh the protoliths

corresponding to mixtures of liquid and crystals from those that were essentially

liquids (pre-metamorphic porphyritic lavas or cumulitic rocks, and aphyric lavas,

respecti ve l y ) . Liquidus phases were olivine in LS1 and LS2, olivine and

clinopyroxene in LS3, clinopyroxene and plagioclase in US.

CMAS plots of the aphyric protoliths (Fig. 2) shaw that: a) melting

probably involved a source in spinel-peridotite facies; b) the peridotitic

kornatiites may correspond with mixtures of liquid of basaltic or pyroxenitic

komatiite composition with source material; c) the LS3 pyroxenitic kornatiites

are formed by a melting degree close to the exaustion of clinopyroxene in the

source.

The decrease

consistent wi th

of the CaO/Al
2
0

3
ratio in the MgO rcnge 28-38%

the possibility that these rocks are mixtures of

(Fig. 3)

liquid

is

and

source.

The models of melti ng Ln Figur es 4 and 5 show that LS2 may correspond with

20-40%, LS3 with 20- 28% and US with 18-20% melting of a spinel peridotite and

that LS1 peridotitic kornati i tes are consi s t ent wi th the mixing model suggested by

the CMAS projections.

For the whole set of samples, Ti /Zr and P/Zr ratios are higher than

chondritic, whil e Ti /P is l ower (Figs. 4 and 5) , suggesting that the source of

the komatiite and tholeiites was depleted i n Zr , Ti and P. The depletion may be

calculated as extraction of 5% mel t f r om a nBntl e with chondritic element ratios

(Fig. 4, Zr plot.). The source of LS3 and US i s , on its turn, deplated i n Ti, Zr

and P with respect to that of LS 1 and LS2. The var iations in the s::urce canposi tion

i ndi cat e small-scale heterogeneities of the Archean mantle .
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Figure 1 - Plot of MgO vs.
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Figure 2 - - CMAS projection from diopside (a) and enstatite (b), according to

O'Hara (1968). Mixtures of liquid and crystals have been omitted. Symbols as in

Figure 1; diamond = undepleted mantle (carter, 1970); asterisk = pyrolite

(Green & Rinqwood, 1967 ) . (c) = rrodel to explain the trend of the PK, accordi ng

t o SrrUth and Erlank (1982). M = undepleted mantle; D = depleted mantle; L =

liquid composition at cpx exhaustion in the source of composition D. PK

(contoured field) may be formed by mixing of L and any mantle canposition between

M and D.
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Figure 3 - - Plot of MgO (wt %) vs. the CaO/Al
203

ratio for the samples approachi ng

the composition of a l iquid. Symbol s as in Figure 1.
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Figure 4 - - Plot of Ti vs. Zr , P, V, Sc, and Y (ppm) and vs. the Ti /Sc rat i o Eor

the samples approaching the composition of a liquid. Chondrite va l ues are Erom

Wanke et al. (1974), Jagoutz et al. (1979), Wood (1979) , and Nesbitt & Sun

(1980). Symbols as in Figure 1.
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The Zr, Sc and Ti/Sc concentration calculated in liquids formed by non modal

partial melting of mantle in garnet- or spinel-peridotite facies is also

rePJrted. Model mantle (asterisk) is that of Jagoutz et al. (1979). The

formula used is C =C /[D+F(l -P)], where C, is the concentration of the element
1 0

in the liquid; Co is the concentration in the source, D is the bulk partition

coefficient for the source; P is the bulk partition coefficient for the melting

minerals ("eutectic"); F is the proPJrtion of melting. Mineral proPJrtions

assumed for the garnet-facies source are: 01=0.6, opx=0.2, cpx=O.l, ga=O.l.

Mineral proPJrtions assumed for the spinel-facies are: 01=0.6, opx=0.2,

cpx=0.15, sp=0.05. The melting proPJrtions for the garnet- and spinel-facies

are, respectively: 01=0.15, opx=0.05, cpx=0.4, ga=0.4 and 01=0.15, opx=0.15,

cpx=0.4, sp=0.3. In the Zr plot, the short-dashed and the long-dashed lines

refer to melting of a source depleted by previous 5% and 10% melting,

repectively.
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Figure 5 -- Plot of Zr vs. P (ppm) and the Zr/Sc ratio for the samples

approaching the composition of a liquid.

model melting curve and for symbols.

See the caption of Figure 4 for the
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