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Magmatic Systems

Space geodetic methods combined with imaging are 

used to inspect active tectonics and magmatism within 

the Macolod Corridor and the Taal Caldera, a geologi-

cally complex area in Southwestern Luzon. Th is area is 

characterized by extensive volcanism and widespread 

faulting. Radar and multispectral imageries subjected 

through analytical shading and image fi ltering tech-

niques and combined with digital terrain models are 

used to analyze fault orientations and detailed geomor-

phic features of the area. Campaign geodetic observa-

tions (1996-2002) from GPS stations within Luzon are 

used in combination with remote sensing and earth-

quake slip vectors to derive the kinematics of Luzon. 

We use an elastic block modeling approach, which 

characterizes crustal deformation as a result of rotation 

of discrete elastic microplates around Euler poles. Th e 

resulting best-fi t model indicates that the Luzon area 

is composed of six microplates. Th e vicinity Macolod 

area in SW Luzon is best represented with three mobile 

microplates. Active tectonics of the Philippine mobile 

belt is dominated by eastward subduction along the 

Manila Trench (~20 to 100 mm y-1), westward subduc-

tion along the Philippine Trench (~29 to 34 mm y-1), 

and sinistral strike-slip faulting along the Philippine 

Fault (~10 to 40 mm y-1). Th e velocity fi eld indicates 

localized transpression along the N-S trending Marikina 

Fault (~10 to 12 mm y-1), and transtensional motion 

along the NE-SW trending Macolod Corridor fault zone 

(~5 to 10 mm y-1) (Galgana, 2005). Observations from 

the continuous single- and dual-frequency GPS stations 

of the Taal Volcano network from 1998-2005 indicate a 

sequence of infl ationary and defl ationary events, which 

include several periods of rapid volcanic infl ation (~120 

mm uplift from February to November 2000) and rapid 

defl ation (~33 mm subsidence from June to December 

1999). Th e most recent episode of infl ation extended 

from June 2004 to March 2005 indicated ~73 mm y-1 

extension across the volcanic edifi ce, with about 50 mm 

uplift with respect to the caldera wall. A recent defl ation-

ary pattern starting April 2005 is also detected. Models 

for the earlier infl ation and defl ation events indicate 

that a Mogi point source 4 to 5 km deep centered at the 

Volcano Island describes the deformation eff ectively. 

Th e infl ationary trends are interpreted to be episodes of 

magma intrusion to a shallow reservoir beneath Volcano 

Island, which is signifi cantly aff ected by regional tecto-

nism (Bartel, 2002).

Figure 1. Time series showing relative position of continuous GPS stations 

around Taal Volcano with respect to station KAYT. Inset focuses on most re-

cent infl ationary event that started around June 2004 lasting to March 2005. 
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