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Geochronology, petrogenesis and tectonic setting of the Eocene-Oligocene
intrusive rocks in Chiclayo area, north of Peru

YAO Chun-yan, GUO Wei-min, LIU Jun-an, LI Han-wu and WANG Tian-gang
(Nanjing Center, China Geological Survey, Nanjing 210016, China)

Abstract: In order to fully understand the tectono-magmatic evolution of the coastal batholiths of northern Peru
since the Eocene, and to discuss the formation age, petrogenesis and tectonic environment of the intrusive rocks,
typical samples were systematically collected from the coastal batholiths from west to east. The LA-ICP-MS zircon
U-Pb chronology dating results show that the intrusive rock age is divided into two periods, 52 ~47 Ma and 36 ~
28 Ma, which gradually change new from west to east. The rock geochemistry of the sample has the characteristics
of calc-alkaline and high-potassium calc-alkaline, with a clear enrichment of large ionic lithophilic elements such as
Rb, Ba, K and U, and a relative lack of high field strength elements such as Nb, Ta, P and Ti. The pattern of the
chondrite-normalized REE distribution shows a right-leaning type of LREE enrichment with a clear negative Eu
anomaly. The Sr/Y-Y diagram and Rb—(Y+ Nb) diagram show the characteristics of island arc magmatic rocks.
Both the Rb/Sr and Th/U ratios are close to those characteristics of crustal magma. The Nb/ Ta ratio and Zr /Hf
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ratio are close to the average continental crust composition. The La/Ba—La/Nb diagram indicates the characteristics
of the lithospheric mantle source region. The A/ MF-C/ MF diagram shows that most of the samples fall into the
partial melting zone of the basic rock. Combined with the tectonic background of the subduction of the Nazca plate
to the South American continental plate and the characteristics of the geochemical and chronological data of the
samples, it is considered that the magma of the two intrusive rocks have homologous characteristics, and the magma
source area may be derived from the partial melting of the basic lower crust and the contamination of the lithospheric
mantle material. Under the low-angle slab subduction of the Nazca plate, the magmatic arc migrated eastward, and

the time period of the crustal uplift and thickening was slightly later than the 30 Ma in the central and southern

areas (after about 28 Ma).
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The five compositional segments of the super-units in the Peruvian coastal batholith (after Cobbing, 1976)
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Fig. 2 Geologic sketch map of Chiclayo area in northwestern Peru and the sampling site ( modified after Guo Weimin
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Fig. 3 Field and microscopic images of intrusions into the fornix in the Patapo-La Cria area
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a—invasion of the contact boundary between the vault and the Oyotun Formation; b—porphyritic texture of granitic porphyry, specimen; c—the main
mineral compositions of granitic porphyry are plagioclase (P1), quartz (Qz) and K-feldspar (Kf), crossed nicols; d—medium-coarse-grained

granite, grey white, granite structure, specimen

4 ArgER

4.1 A U-Pb ERZE

AR A Patapo-La Cria 5 £ [ 46 <] N BES
(D3170) =K ALK £ (D3230) FIAE 4 %2 (D3243) | Las
Delicias-Mocupe &5 [))4£ i 75 ( D3213) Fil Chonta Cruz
HIX AL (D2320) (B A N KA (D2321) B IA K
i (D2322) FldE = A (D6308) 3 8 4= A A i
HEAT T 8547 LA-ICP-MS U-Pb SE4E, FESES A ST
o R, BB, AR R ER S, 25808
R A ELA T AT 1) PN 50 45 ) R L 8 25 ol PR
IRZ IR, T L8 T8 3 R B 1, 45 A1 AR % T
FoFest AR . B4 U-Ph AR IR 25 5 25 1,

2 FN3R 3, 8541 U-Pb 4R35 ULIEL 5 FIE 6, Pata-
po-La Cria B M Las Delicias-Mocupe FRRA
HHPTPh/ AU IR Y 4R M 53 ~ 47 Ma, Chonta
Cruz Hi X2 A5 892 Ph/25U AL S 4E 15 K 36 ~
28 Ma,
4.2 EEHMPKULE

RAGHMERICE METTEAE TR
ISR 4,
4.2.1 FEICRFHE

AWK 8 FFAR A A FE i 35 B R & RERRAE (Sio,
TN 63.87% ~76.36%) , Al,0, 8K 12.23% ~
15.42% ,K,0 &0 2. 48% ~4.91% ,Na,0 & i N
3.20% ~4. 16% , &% 2 DML Na,O & B EEML T K,0
£ #4M(Na,0/K,0=0.74~0. 80, HeARE i Na, O 1



43 4%

&l 4 Las Delicias-Mocupe i X Fl Chonta Cruz M1 X 1R A HFAN BT B A

Fig. 4 Field and microscopic images of the intrusive rocks in Las Delicias-Mocupe area and Chonta Cruz area
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a—monzogranite intruded into Cretaceous limestone in Las Delicias-Mocupe area; b—monzogranite in Las Delicias-Mocupe area; c—monzodiorite and

diorite enclaves in Las Delicias-Mocupe area; d—granodiorite in Delicias-Mocupe area, the main mineral compositions of monzogranite are K-feldspar

(kf), plagioclase (Pl), quartz (Qz) and biotite (Bi) ; e—dioritic enclaves in the granodiorite of Chonta Cruz area
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Table 4 Major elements (w,/ %), rare elements and rare earth elements (w,/10) analysis results of the intrusive rocks

i YH2320 YH2321 YH2322 YH6308 YH3170 YH3213 YH3243 YH3230
A A HRNEKA RNKE  ERNKE e BEA TRAERKSE  hATRiAER A CRKAERKS
Sio, 76.02 65. 85 63.87 68. 11 74. 609 70. 82 76. 36 66.47
Al,0, 12.23 14.72 15.12 15.42 13. 12 13.81 12. 40 14.72

Fe,0," 0.88 1.57 2.07 1.25 0.90 1.31 0.43 2.02
FeO 0.68 3.16 3.18 2.60 0.93 1.85 0.58 2.70
Ca0 0.70 4.19 4.94 3.06 1.16 2.68 0.59 3.43
MgO 0.12 2.17 2.68 1.00 0.34 0.97 0.19 1.38
K,0 4.53 2.89 2.48 2.63 3.38 2.92 4.91 2.84
Na, O 3. 66 3.20 3.24 4.16 3.97 3.98 3.66 4.18
Ti0, 0.15 0.67 0.74 0.30 0.17 0.33 0.07 0.71
P,0; 0.02 0.11 0.12 0.14 0.07 0.07 0.04 0.18
MnO 0.06 0.12 0.10 0.14 0.08 0.08 0.07 0.15

ekt 0.44 0.86 0.96 0.69 0.72 0.70 0.23 0.67
a8 99. 49 99. 51 99. 50 99. 50 99. 45 99.52 99.53 99. 45

Cu 3.53 35.80 33.60 3.75 5.26 6.83 2. 64 19.30
Pb 9.51 16. 40 11.80 10. 70 12. 00 12.50 17.30 14. 50
7n 22.30 62.20 44. 00 36. 30 43.40 32.70 18.70 70.70
Cr 14. 50 30.70 44. 80 12. 80 11.70 23.40 16.30 21. 80
Ni 2.57 13.30 19. 40 3.04 3.10 4,67 4.02 5.53
Co 2.76 12.90 14. 00 5.56 2.43 8. 10 2.14 7.47
cd 0.10 0.12 0.05 0.0l 0.16 0.13 0.27 0.14
Li 8.99 25.00 14. 40 20. 50 18. 10 34. 10 14.50 22.50
Rb 123.00 115.00 159. 00 81. 80 71.40 74.70 78.30 179. 00
Cs 3. 14 8.72 6.00 3.77 3.90 4.38 2.40 6.10
W 1.22 5.61 1.40 0.16 0.48 1.07 0.17 0.19
Mo 1.42 4.19 1.30 0.43 0.57 19.70 0.88 1.00
Bi 0.22 0.25 0.15 0.02 0.02 0.12 0.02 0.05
Sr 106. 00 216.00 249.00 284.00 101. 00 155.00 54.70 203. 00
Ba 827. 00 498.00 484. 00 758.00 874. 00 692. 00 659.00 771.00
v 5.27 92. 40 76.90 31.20 13.20 53.90 6.20 82.10
Sc 4.86 14. 60 16. 60 5.00 4.84 9.07 3.64 14.50
Nb 11. 10 8.43 8.50 8. 04 8.75 7. 40 5.30 13. 40
Ta 0.91 0.65 0.61 0.72 0.95 0.68 1.02 0.95
7r 132. 00 193.00 173.00 96.70 92.70 120. 00 69. 30 236.00
Hf 3.90 5.50 5.00 2.70 2.90 3.90 2.20 6.40
Be 1.90 1.13 1.00 1.75 2.09 1.34 1.63 1.65
Ga 14. 00 15. 60 15. 60 14.70 13.50 14. 10 11. 10 16. 40
Sn 3. 14 2.57 2.10 1.52 1.47 1.55 0.64 2.40
U 2.79 2.47 2.50 1.69 2.63 3.83 2.22 2.58
Th 17.90 11.40 12.40 9.33 13. 40 13. 00 12.90 12.70
La 47.50 34.30 37.40 35.50 37.40 32.60 23.40 46. 80
Ce 63.70 62. 50 80. 60 67.70 68. 00 64. 40 47.10 59.20
Pr 8.97 7.07 7.20 5.66 5.36 5.37 3.79 8.83
Nd 33.40 27.90 28.10 20. 80 18.30 19.70 13.10 34.30
Sm 6.97 6.12 6.10 4.29 3.48 4.16 2.95 7.49
Eu 0.83 0.95 0.98 1.01 0.70 0.79 0.36 1.41
Gd 5.59 4.89 4.90 3.46 2.95 3.49 2.55 6.08
Th 1.02 0.90 0.88 0. 60 0.49 0.64 0.48 1. 11
Dy 5.84 5.03 4.80 3.33 2.65 3. 60 2.90 6.20
Ho 1.20 1.00 0.96 0.69 0.53 0.75 0.62 1.26
Er 3.46 2.79 2.70 2.01 1.57 2.17 1.85 3.53
Tm 0.58 0.46 0.42 0.35 0.27 0.38 0.34 0.57
Yb 3.83 3.01 2.80 2.39 1.85 2.58 2.37 3.81
Lu 0.55 0. 44 0. 40 0.38 0.30 0.39 0.38 0.56

Y 33.40 27.50 25.90 19. 60 15.30 20. 80 17.50 33.60
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Fig. 12 Dy/Yb-Si0,, Eu-Si0,, Co-SiO, and P,0,-Si0, discrete diagrams of the intrusive rocks
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(3) TEM o ke 3 o, BB Jb 30 3K I 1) 2R
IEAS 7E 28 Ma AFA 53000 %, Ul L &R 1z B
ST 14 b 7 2 TP R JEE ) B 2658 v e S 1L X ) 30 Ma i
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