
O
rigins of m

elts and m
agm

as I
M

elts (m
olten m

ineral m
aterial) and m

agm
as 

(m
elt plus newly-form

ed crystals) cool to form 
igneous rocks.  Places where igneous rocks 
form

 are not evenly distributed on Earth; 
instead, they are restricted to three general 
locations.  This page explains those three 
general locations in term

 of how m
elts 

originate.  W
e begin with the diagram

 at right 
and m

ove to the three diagram
s below. Railsback's Som

e Fundam
entals of M

ineralogy and G
eochem

istry
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Along the dry-m
elting boundary, increased vibrational 

energy of atom
s with increasing tem

perature breaks 
m

inerals apart to cause a transition to liquid (m
elting).  

Because these liquids are less dense than the corre-
sponding solid m

inerals, decreasing pressure also favors 
m

elting, so that the boundary slopes as it does.
Com

pared to the dry m
elting boundary discussed above, 

the “wet”-m
elting boundary falls at a lower tem

perature 
because H  O

 m
olecules bond to the cations of m

inerals 
and help liberate those cations, breaking down m

inerals to 
generate m

elt.
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at divergent plate boundaries
at convergent plate boundaries

As plates of oceanic                      lithosphere m
ove 

apart at divergent plate                  boundaries (at m
id-

ocean ridges), underlying asthenospheric rock flows 
upward.  Its upward m

ovem
ent requires a decrease in 

pressure that allows m
elting and thus produces m

elt.  
These m

elts form
 the M

id-O
cean Ridge Basalts 

(M
O

RB) and underlying gabbros of the oceanic crust.

W
ater released from

 the subducting oceanic plate at a 
convergent plate boundary induces m

elting that pro-
duces island arcs and continental arcs.  The form

er are 
largely basaltic; the latter include both grano-dioritic 
intrusive rocks and basaltic to rhyolitic volcanics. 

Note the role of m
oving oceanic plates in both of these origins of 

m
elts, which are volum

etrically the two dom
inant sources of m

elts. 
 

Heat m
oving outward from

   Earth's core or lower 
m

antle drives m
elting.  This   is the m

ost intuitively 
obvious potential cause of    m

elting (“add heat to 
m

ake som
ething m

elt”), but  it is the least 
volum

etrically significant of   the three origins 
shown here.
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The curves at left are only schem
atic and would m

ove with 
changing rock com

position and/or changing water content.
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For sources of the concepts   shown here, and for 
m

ore about partial m
elting, see Part II of this pair.
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The position of the 
rock in P-T space 
does not change; 

instead, the relevant 
boundary changes.


