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Abstract

Zircon fission track ages were measured on samples from the Culebra igneous complex and
associated quartz porphyries (rhyolitic) near the Pallca mine. The main rock facies of the Culebra
complex yield FT ages of 13.6~14.2Ma, compatible with previously reported K-Ar ages. Quartz
porphyries which are closely associated with Zn-Pb skarn mineralization based on geological
relations but have not been dated before give ages of 13.3~14.2Ma. These ages are concordant
with the mode of ages from contiguous intrusions in the middle part of Peru which contain
currently producing mines (including Cerro de Pasco and Iskaycruz). Average U contents and
crystal shapes of zircon from two Pallca quartz porphyries differ from the Culebra main facies.
Zircon characteristics also differ between the two quartz porphyries. Zircons from the quartz
porphyry nearest the Culebra ore district (QP-1-2) lack pyramidal faces and have extremely high U
contents (>1400ppm).These features are probably due to derivation from magmas with different
characteristics. Quartz porphyry near the Berlin ore district contains prismatic and rounded
zircons. The former are of igneous origin, and the latter are of sedimentary origin, being captured
from the surrounding basement during intrusion. The ages of the rounded zircons are almost the
same as the prismatic zircons due to complete reset of the fission track system.

Key words: Peru, Pallca, Pallca Mine, Culebra complex, fission track, age, zircon.
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Fig. 2 Representative thin sections (crossed nicols), GD-2: granodiorite porphyry, GDP-D-1: granodiorite
porphyry dyke intruding tonalite, QP-1-2: quartz porphyry near the Culebras ore zone (including fine grained
sedimentary rock), QP-8: Quartz porphyry (including quartz arenite), Qz: quartz, Pl: plagioclase, Bt: biotite, Hb:

hornblende, Ep: epidote, Chl: chlorite
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Fig. 3 Fission tracks of representative zircon crystals (GD-2, GDP-D-1, and QP-8), Quartz porphyry near the Culebras ore zone

(QP-8) contains prismatic euhedral zircon and rounded zircon.
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Table 1 Zeta calibration data for representative age standards (JRR-4)

Sample No. ps (Ns) pi (Ni) P(x) pd (Nd) T Z eta
Name crys.  (x106/cm2)  (x106/cm?2) % (x105/cm?2) (x10)
0612-1FCT3 30 4.099(2.813) 2.813(1876) 56.9 1.025(4740) 0.86 374.4+14.2
0612-15FCT2 27 5.384(2708) 3.618(1820) 30.4 1.025(4742) 0.89 366.4+14.0
0612-16FCT1 30 4.700(2806) 3.389(2023) 31.6 1.025(4742) 0.87 393.1+14.6
0701-1BMT 35 1.02(1121)  1.283(1410) 97.0 1.061(4905) 0.79 389.3x17.2
0701-1BMT2 30  1.079(905) 1256(1054) 81.4  1.061(4905) 0.70  360.1£17.7
0701-2FCT 30 5.435(3163) 3.849(2240) 26.3 1.061(4905) 0.9 373.3+13.4
0701-11BMT2 26 1.245(1133) 1.377(1377) 98.1 1.061(4956) 0.82 375.8+16.6
0701-11BMT 30 1.112(1164) 1.395(1460) 82.3 1.061(4905) 0.6 388.3+16.9
0706-5FCT 20 5303(2015) 4.534(1723) 36.9  1.266(5853) 0.94  377.7+15.1

Weighted mean zeta=  377.9+5.1

Independent ages used are: FCT (Fish Canyon Tuff)=27.8+0.7Ma and BMT (Buluk Member Tuff)=16.2+0.2Ma (Hurford
and Green, 1983; Hurford and Watkins, 1987). Analysis was done by external detecter methods and NIST-SRM612 glass
was used for dosimeter monitor. Samples were irradiated at the pneumatic tube of the JRR-4 reactor of Japan Atomic
Energy Agency (JAEA). p=track density; N=total number of tracks counted; s for spontaneous, i for induced and d for
dosimeter; P(3)=probability of obtaining %’ value for v degrees of freedom (where v=No.crystals-1) (Galbraith, 1981); r
is the correlation coefficient between ps and p i.
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Table 2 Fission track analytical data for zircon.

Sample No. ps (Ns) pi (Ni) P(x) pd (Nd) r U Age(Ma)
Name crys.  (x10%m?)  (x10%m?) %  (x10%cm?) ppm (x10)
GP-2 32 3.319(3495) 5.251(5529) 9.1 1.163(4608) 0.84 573 13.9+0.4
GD-2 30 3.477(4019) 5.423(6269) 1.2 1.164(4614) 0.70 586 14.1+0.4
GDP-4 31 3.800(2931) 5.869(4531) 0.1 1.162(4603) 0.87 652 14.2+0.4
GDP-D-1 34 3.165(5156) 5.098(8304) 4.5 1.161(4598) 0.82 550 13.6+0.3
QP-1-2 18 8.684(2171) 13.404(3351) 47.6 1.159(4593) 0.87 1437 14.2+0.5
QP-8(prismatic) 19 1.523(553) 2.512(912) 25.8 1.157(4588) 0.86 284 13.3+0.8
QP-8(rounded) 25 1.225(519)  1.909(991) 66.3 1.155(4583) 0.81 204 14.0+0.8

Dating was carried out by the external detector method and internal crystal surface was used. Ages were calculated using
dosimeter glass NIST-SRM612 and samples were irradiated at the pneumatic tube of JRR-3 of the Japan Atomic Energy
Agency (JAEA). Zeta value 377.945.1 for the JRR-4 was used instead. p=track density; N=total number of tracks counted; s
for spontaneous, i for induced and d for dosimeter; P(x*)=probability of obtaining % value for v degrees of freedom (where
v=number of crystals-1) (Galbraith 1981); r=correlation coefficient between p, and p;; U=uranium content. Ages are shown as
pooled ages. Samples GD-2 and GDP-4 with low P(x?) values contain uncertainty of non-Poisson variation probably due to
heterogeneous Uranium contents within zircon crystals.
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Table 3 Comparison with previously reported radiometric ages of the Pallca mine.

AL
(This study)

4 R P EEI(2001)
(MMALJ, 2001)

ikiE A (1998)
(Gomi et al., 1998)
4RG3 F LA (1998)
(MMAJ,1998)

4 JRIL S F R (2003)
(MMALJ, 2003)

s fa(Lithofacies)\ 4 (Method)

Fission-track(Zircon)

K-Ar (Biotite - Feldspar)

K-Ar (Biotite)

Re-Os(Molybdenite)

1E Bt (Granite porphyry)

13.940.4 (GP-2)

12.6+0.4Ma (Feldspar)

AL PR B
(Granodiorite porphyry)

14.140.4 (GD2)
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15.030.05Ma
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13.3+0.8 (QP-8(prismatic))
14.0+0.8 (QP-8(rounded))
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Parentheses are sample
names, rounded: rounded
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