
BASALTSPRIVATE 

-
Most widespread rocks on earth

-
Both allialine and suballialine basalts their different characteristics in most are tholeitic  or transitional

ORIGIN

Basaltic magma originates in the upper mantle by partial melting of solid mantle peridoh.

The mechanisms of melting see on page 179 Ehlers/Blatt.

The composition of the formed melt depends on:-

1.
Composition Source rodi - in chapter 6 of Ehlers we saw different mantle rocks in different depths zon (Figure 6-6) OVERHEAD (phase chages relative to P)

2.
Depth of melting - Effect of confi


Pressure on melting/cryst temps shown in Fig raises liguidus-solidus curves and thus can shift eutectic comps,  i.e comp of first formed melt.


Simplified: Each P1 has its own valid crystallisation diagram-melting is different for different pressures.

3.
Amount of melt formed.  The first melt is always rich in "incompatable elements" elements not incorporated in ol-px-plaf-gar.


- First melt rel. rich in k2O, H2O, Rb, Sr, Ba, Zr, Ti, P2, O5 volatiled etc.  - alkaline melt


- More melting - comp. shifts gradually to tholeiitic  magma.

Fig 7-5 of Ehlers/Blatt gives a melting model of pyrolite (=synthetic mantle peridotite)  showing effects of both depth + amount of melting.

1.
Pyrolite mineralogy varies with depth.

2.
At depth of iodium the melt  formed is picrite magma (at least rich in 25% olivine).

3.
At 60  : depending on amount of melt: alliali basalt-olivine basalt-olivine tholeiitic (transitional of thynduran.

When there is 20-40% melt in the peridotite it starts to separate from the solid residuum: magmasegregation and because of lower density magmdiapir rises upwards. P decreases when melt reaches solidius crystallisation starts.

Then magmatic fractional crystallisation differentiation of this parent magma leads to further diversification see Ehlers/Blatt Fig. 7-6:  separation of certain solid mineral phases leads to changes in the chemical composition because of enrichment/impoverishment in certain elements. Depth of fractionation (i.e P) is important

Essence of Origin Basalts
1.
Upper mantle source

2.
Depth and amount of melt determine comp. parent magmas.

3.
Rise + fractionation brings further diversification.

Occurrences of Basalt

1. Oceanic

1(a) Mid-Ocean: Mid-Atlantic Ridge is best studied.  Deep in the oceanridge with central galren (rift), offset by numerous transform faults.

Diagram

Dredging of samples from the central rift produce basalts pillow, lavas of uniform composition called M.O.R.B.

These are (olivine) tholeites.

To the flaules of the rifts the eruptions differ somewhat in composition because the feeder dykes tap differentiated magma from  which cumulate minerals have been separated.

PETROGRAPHY Morb: plag, augite, ol, fe oxides, Tholeitic basalt (NB although hyp in norme actual px is augite).

Texture: When olivine present it has a rim of hyp. interstirial glass rich in SiO2 (intersertal texture)

Different Baslats: richer in Fe, Ti, K2O - alkali basalt

Iceland - Where mid-atlantic ridge emerges above sea level. Bulk (centre) is tholeiitic - away from centre alliali basalt.

Another origin of alk. basalts away from centre is lower T, thus lower % of melt. See OVERHEAD again. 

Cont. eruptions of theleitic magma - pillow lavas of diferentiated magma (alkali basalt) solidificatio at edge magma chamber followed by lateral spreading of these newly formed rocks results in formation of a LAYERED OCEAN CRUST.

Diagram

Spilites - Pillow lava basalts that reacted near the rigde with hot sea water - "greenstones" of basaltic texture and composition but low grade metamorphic mineralogy Ab, Chl, Act, Sph, Calc, Epid (relict px).

Depleted Mantle - Mantle peridotite from which incompatable elements have been tapped already incl. K2O, H2O traces, cpx

Lherzolite - Harzburgite

Ol-opx-cpx - d-opx without these basaltic melt elements.

Oceanic Basalts - These form volcanic accumulation in the ocean floor up to oceanic islands like Hawaii.

Not connected with ridges.  Thought to be connected with a 'hot spot' in the mantle.

On Hawaii:  Both alkali basalt suite 2% and tholeitic.

Tholeitic suite =Q.thol. basalt-rich inK2O, TiO2 etc than MORB

Fe-rich intermediate rocks (by fractional cryst)

Alk.Bas.Suite = alkali-basalt-more alkaline rocks

W-E mountain chain, active volc, shield volcanoes (rem.slides)

(*repeat: suite/association/series

The alkali basalts lie on top of thol. are thought to be product of fractionation.

Exact mechanisms not yet known.

NB: Here we have a tholeitic series, not only the thol. basalt and alksli basalt series including           on ridge (MORB) nephelinite.

Conneutral Basalts

Can be subdivided into:-

a.
Ophiolites

b.
Plateau Basalts

c.
Basalts in rift zones

A. Ophiolites - Slices of (deformed or metamorphosed) oceanic crust which have been thrusted on top "obduction zone.
Certain convergent plate margins such "ophiolite complexes" consist of the association as we have seen in OVERHEAD of ocean crust from top - sea pillowlava (spilite) dykes gabroic rocks grading downwards in cummulate peridotites. Bottom: metamorphosed, deformed peridotite + serpentinite.

*In fact,  from the few occ. of ophiolites,  the ocean crust model was deducted.

*Still much debate about origin/mechanism of obduction.

Famous ones: Cyprus,  Bay of Islands, New foundland, Oman,  Read: see Ehlers 99-204.

B. Plateau Basalts

Tholeiitic flood basalts may flood thousands of square kilometres,  as in the Deccan Plateau of India, or the Columbia river province in the USA.

(Tholeitic magma also in dyke swarms or intrusions.

African examples - Karroo basalts, (Gondwanaland) Batolia basalts S.A.

Karroo Basalts 

-
are Jurassic in age (190-154 m.y)

-
cover 2 million km2 (sheets)

In Zambia volcanism followed a period of sedimentation: Karroo sediments - 200-200 m.y

Type of Volcanism: Fissure eruptions, out in Zimbabwe in the Nuanetsi region active volcanoes existed of interbedded basalts and rhyolites.  In Nuanebi also alkaline types: nephelinites

Mantle Plume? Responsible for this intraplate volcanism.

Petrography: Pyroxene phenocrysts.  Tholeiiticc with normative Qtz. high in FeT1. Often acc. Qtz.  Same with Ol though!


