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Volcanic and plutonic rocks are clearly linked 

petrogenetically, but the nature of this link is still matter of 
debate. Are volcanic and plutonic rocks complements of each 
other, or do they evolve along separate routes? For example, 
while large volcanic eruptions (>100 km3 of erupted material) 
attest to the existence of large vats of eruptible (dominantly 
liquid) magmas present at a given time in crustal magma 
chambers, many plutons are thought to grow incrementally by 
small additions, and never form a large, integrated magma 
chamber. Likewise, silicic plutons (“granitoids”) are thought 
by many to be the result of partial melting events in the lower 
crust, while many silicic volcanc rocks display an undeniable 
crystal fractionation signature, suggesting that they evolved 
dominantly by fractional crystallization. I will argue that these 
apparent paradoxes can be resolved if one considers the 
presence of large crystal-rich zones in the crust (“crystalline 
mushes”), which (1) can release evolved magmas (dacites, 
rhyolites) by interstitial melt expulsion, and impart to them an 
obvious crystal fractionation signature, (2) keep most of their 
heat and volatiles within their interstitial liquid, easing the 
thermal and volatile budgets, and (3) finally reach their solidii 
to form large plutons. Nature is undoubtably complex, and can 
produce exceptions to this model, but I would argue that most 
volcanic rocks are liquids extracted from mushes that later 
crystallize to from plutonic rocks. This volcanic-plutonic 
connection can potentially be applied to all tectonic settings, 
from the the mid-ocean ridges, to island arcs and continetal 
magmatism.  
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Experimental modeling is successfully used for 

quantitative characteristic of distribution and accumulation of 
rare elements. Verification of these data for natural objects is 
possible on examples of effusive rocks glasses. As perspective 
research objects for felsic rocks and pegmatites can be used 
glasses of re-homogenized melt inclusions (MI). The first 
results about HFSE, LILE, REE behaviour in glasses of re-
homogenized melt inclusions in quartz from full numbers of 
granites from rare-metal massifs – Orlovka and Etyka (Li, Ta, 
Nb), Spokojnoje (W, Be) in Transbaikalia, Voznesenskoje 
(Ta, Sn) in Primorski Krai, Salma granit-rapakivi massif (Ta, 
Nb, Sn, REE) in Karelia, and also from Malkhany and Adun-
Tchelon pegmatite in Transbaikalia and Voroni Tundras on 
Kola peninsula are received. The obtained data about 
concentration of rare elements in MI and character of their 
behaviour during differentiation don’t conform to their 
concentration in rocks and classical tendency of fraction 
crystallization. It is found that Ta, Nb, Li, REE concentration 
in MI from productive differentiates of these objects 
considerably below, than their contents in rocks. So, Li 
content in amazonite granite from Orlovka massif reaches 
2288 ppm in rocks opposite 544 ppm in MI, Nb – 269 ppm in 
rocks opposite 14,4 ppm – in MI, sum REE – 31 ppm in rocks 
opposite 3,1 ppm in MI. Experimentally established limit of 
ore minerals saturation in melt is not reached in natural rare-
metal systems. The behaviour tendencies for rare elements 
during melt differentiation are very individual: Rb is 
subordinate to fractionation in a greater degree while Li, Nb, 
Ta, REE leave from melt obviously by various possible 
mechanisms: crystallization of early accessory phases and/or 
occurrence as isomorphic admixture – Ta (?), Nb, HREE, 
separation with Na-Al-F melt by liquid immiscibility –REE 
[1], Li (?), separation with late-magmatic fluid (?) – B, W, Sn. 
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