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Numerous apatite fission-track 
(AFT) monocompositional thermal 
history (t-T) reconstructions from the 
Andean cordilleras have identified a 
single period of continual, linear cool-
ing during 9±1 - 0 Ma along the entire 
orogen. However, the lack of sensitiv-
ity of the AFT method at temperatures 
<~60°C (Laslett et al., 1987), coupled 
with ambiguity regarding the initial 
conditions of track annealing (e.g. the 
length of an unannealed fission track; 
Jonckheere, 1996) suggests the AFT 
method may have frequently failed to 
resolve post- 9 Ma cooling histories. 
Consequently, the post 9 Ma cool-
ing and exhumation rates reported in 
many cases are under-estimates as 
they simply average rates from more 
than one event over a time which is 
longer than the cumulative time of the 
individual events.

Forward modeling of (U-Th)/He 
apatite age data from the juxtapos-
ing Paleozoic – Mesozoic Loja and 
Salado terranes in the northern and 
central Eastern Cordillera of Ecuador 
(Figure 1), has improved the resolu-
tion of the AFT thermal histories for 
the last 9 My. (U-Th)/He data from 
the Loja and Salado terranes in the 
central Eastern Cordillera suggests 
that cooling of the central cordillera 
since the early Late Miocene was not 
linear and occurred in discrete stages. 
Cooling of the Loja and Salado 
terranes commenced at sometime 
between 11 and 9 Ma, lasted for no 
longer than ~1 –2 My and occurred 
at rates varying between ~5 - >25°C/
my, which are generally higher than 
those derived from the AFT data (~5 - 
10°C/my). Subsequently, moderately 
high cooling rates (≤20°C/my) were 

widespread throughout the Loja and 
Salado Terranes in central regions of 
the cordillera during the Pliocene and 
commenced during ~5.5 Ma to ~3.3 
Ma (from temperatures that lie within 
the apatite fission track partial an-
nealing zone APAZ; ~70°C). Cooling 
and exhumation at ~11 - 9 was previ-
ously identified as a geographically 
widespread event by AFT analysis 
although the 5 Ma ‘event’ was only 
identified in northernmost Ecuador. 

However, the (U-Th)/He forward 
models show that the basement ter-
ranes in central Ecuador were cooled 
and exhumed during the Pliocene, 
improving the resolution of the t-T 
histories derived by the AFT method 
in this region. Southward younging 
of the onset of Pliocene cooling and 
exhumation in the Cordillera Real 
corroborate the trends in timing of 
inception of basins that reside in the 
Interandean Depression, which juxta-

Figure 1 Simplified geological map of Ecuador showing the sampled loca-
tions within the Eastern Cordillera
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poses against the Eastern Cordillera 
to the west (Figure 1). Therefore, it 
is likely that the Pliocene cooling and 
exhumation ages from the Eastern 
Cordillera are a direct consequence 
of the formation of the Interandean 
Depression in a compressive setting 
(ramp valley; e.g. Winkler et al., 
2004).

This study clearly shows that 
monocompositional fission track 
models yield inaccurate t-T recon-
structions in the low temperature 

region of the APAZ although the 
(U-Th)/He method provides a useful 
means to improve the accuracy.
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