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Alkaline vs. sub-alkaline series: a comparison
Note that the alkaline series can be subdivided in two “branches”, a saturated and an undersaturated branch. Most of the samples you had are from the undersaturated branch.

The subalkaline series studied here is calc-akaline. A sub-alkaline, tholeiitic series would be slightly different.

	
	Alkaline
	Sub-alkaline

	Rock types

	1.1. 
	Undersat. Branch: basalts, tephrites, phonolites

(or plutonic equivalent)
	Sat. branch:

Basalts, trachy-andesites, trachytes, rhyolites

(or plutonic equivalent)
	Basalts, andesites, dacites, rhyolites

(or plutonic equivalent)

	Mineralogy

	QAPF minerals
	
	

	Quartz
	Rare (in the saturated branch only)
	Common

	Alk. Fsp.
	Abundant
	Present

	Plagioclase
	Rare (in the sat. branch) to absent
	Common

	Feldspathoids
	Absent (in the sat. branch), common (in the undersat. branch)
	Absent

	Mafic minerals
	Undersaturated branch:

Sodic pyroxene (aegyrine); Sodic amphibole (riebeckite , ardfersonite) (less common)

= mostly sodic, anhydrous minerals.
	Saturated branch:

Clinopyroxene (titano-augite, salite), amphibole (generally Ti and K+Na rich: Kaersutite, richterite), rare biotite

= slightly sodic minerals, both hydrous and anhydrous
	Clinopyroxene (augite), amphibole (hornblende), biotite

= hydrous minerals

	Accessory minerals
	Abundant sphene (titanite), apatite, zircon.

Calcite and other carbonate minerals (cancrinite)
	Some zircons, apatite, occasional sphene

	Texture

	
	Commonly, « reversed » order of crystallization, alk. Feldspars (and sometimes also quartz or nepheline) first.
	Normal Bowen series, mafic minerals first, quartz intersticial.

	Chemistry

	Alkali content
	Undersat branch:

Very high, up to 10-15%
	Sat.

Branch:

High, up to 8-10 %
	Moderate, 3-5 %

	Silica
	45-60 %
	45-70%
	47-70 %

	
	Silica undersaturated, normaltive olivine on nepheline
	Silica slightly undersaturated (ol-normative) to saturatd (qz-normative)
	Silica saturated (qz-normative)

	A/CNK
	< 1: peralkaline

Normative sodic minerals (aegyrine)
	>1: metaluminous to peraluminous (rarely)

No special normative minerals, or normative corundum

	TiO2
	High
	Low


Comments:

All the observed properties of the samples proceed from the chemical nature of the magmas. Compared to the sub-alkaline case, the alkaline series is peralkaline and understurated, resulting in nepheline and sodic mafic minerals to be present in the rocks. In addition, it is rich in most trace elements, including Ti (allowing to form sphene), P (apatite), Zr (zircon), LREE (monazite), etc. Water is not common in alkaline rocks, such that no hydrous minerals are formed; some (mostly in the understurated branch) contain CO2 and therefore form calcite or carbonate compounds (cancrinite).
With such compositions, the magmas fall generally on the “undersaturated” side of the main thermal divide. This causes them to evolve towards the undersaturated eutectic (phonolite). They generally hit the liquidus in the field of alkali-feldspars, resulting in these minerals to form first, and the alkaline series sample show a “reversed” sequence of crystallization (alk. Fedspars first), which confers them a typical texture made of large alk feldspars (or even feldpsathoids, in some case) surrounded by intersticial mafic minerals. This combined with the typical green aspect of the sodic mafic minerals (pyroxene mostly), and the abundance of accessory minerals (sphene), results in the very peculiar aspect of the alkaline rocks.
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