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Abstract

The kader copper prospect is located to the northwest of the Kerman copper belt in
southern Iran. This prospect is explored in 1970, by Yugoslav experts and at the same time,
semi-detailed exploration activities included geological mapping, geophysical and
geochemical interpretation and drilling of two exploratory boreholes. Kader area in recent
years, was explorated by National Iranian Copper Industries Company.

The alteration-mineralization in Kader is associated with a Oligomiocene granodiorite to
quartz-diorite porphyritic intrusion that intruded into the Eocene volcanic and pyroclastic
rocks. Late granodioritic dykes intruded into both porphyritic intrusion and the host rocks.
The major structures in region are structures with the trend northeast - southwest and east -
west which sometimes controlled mineralization and alteration. Rocks in the study area are
calc-alkaline with moderate ranges of potassium. The porphyry rocks are aluminum-rich
and the host volcanic rocks have Al medium. Rocks in the study area, related to tectonic



subduction and collision position and Kader deposit, belonging to the final stages of
evolution of Urmie-Dokhtar magmatic arc.

Hypogene mineralization in the Kader region is characterized with Pyrite and some
Chalcopyrite. Bornite, Covellite, Chalcocite, Pyrotite and Sphalerite are rare. All of these
minerals are as veinlets and disseminated grains.

Hydrothermal alteration covers a large area, >10 km2 in extent, and in this respect, Kader
is one of the largest alteration systems known in the Kerman Belt. Quartz-sericite (phyllic)
alteration dominates, and is superimposed by silicic and advanced argillic alterations at
surface and shallow levels. Silica ledges are common features in Kader. Potassic alteration,
characterized by secondary biotite, k-spar, magnetite, and gypsum-anhydrite veinlets, was
identified at deep levels in two boreholes. Furthermore, propylitic, Argillic, carbonate and
chlorite alteration have been observed in the area. Considering the association with
porphyritic intrusions, alteration assemblages, and ore mineralogy, Kader can be classified
as a typical porphyry copper deposit.

Based on sulfur isotopes studies, the 5°*S values vary between -4.8 to +1 (mean -1.4) for
six samples veinlets and disseminated grains Pyrite, implying a magmatic source for sulfur
and possibly copper. In this respect, the Kader porphyry prospect is comparable to many
other porphyry copper deposits in Iran (e.g. Sungun, Meidook, and Chahfiroozeh) and
those in Andes. There is no change or difference in sulfur isotopic ratios of the sample
depth. Because of Large isotopic separation Between sulfide and sulfat, anhydrite veinlets
Has had an impact in sulfur isotopic ratios in sulfide minerals partly. Light isotope of
sulfide samples can be attributed to the formation of anhydrite.

Fluid inclusions in six samples veinlets and disseminated grains Pyrite was studied. Based
on this studies, six groups of fluid inclusions was recognized: 1) three phase liquid-gas-
solid (halite = sylvite), 2) three phase gas-liquid-solid (halite), 3) gas-rich two phase gas-
liquid, 4) liquid-rich two phase liquid-gas, 5) mono-phase gas and 6) mono-phase liquid.
Thermometric analysis were performed on three groups 1. 3 and 4. The most frequent
homogenization temperature, ranges between 304 to 324°C and 504 to 524°C. Salinity
have been detected in two range, one with high salinity (between 35 to more than 70 wt %
NaCl) and the other with low salinity (0.5 to 20 wt % NaCl). Density of samples has the
most frequent in two ranges between 0.78 to 0.83 and 0.63 to 0.68.

Comparison between homogenization temperatures in Kader's fluid inclusions and another
porphyries Shows, temperature of ore fluids in Kader is higher than many other porphyry
systems, hence Kader prospect is comparable to Rigan (Bam) prospect that high
temperature of fluids is one of the reasons for nonconcentration of copper and
noneconomic porphyry prospect (Hezakhani, 2006).

Low-grade copper in the Kader, with a high extent of alteration- mineralization, may be
due to the effect of phyllic alteration. the first, high-grade concentrated mineralization with
potassic alteration has occurred. But then, with phyllic alteration, copper undergoes
mobility and is scattered in greater range.

It is possible another evidence is the depth of porphyry mass is low, so that much of the
ore fluids been removed from the system. It is also possible that generated magma of
Kader prospect, not much of the contained copper. The time of becomes magma
supersaturated from water is very affective on the mineralization and is a one of important
controlling factors in hydrothermal mineralization and prospect's grade.
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