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Knowledge of the age of the giant Pueblo Viejo high-

sulfidation epithermal deposit (23.7 M oz Au) in the 
Dominican Republic is critical to our understanding of the 
geologic environment in which these deposits form. Two 
possibilities have been suggested: 1) 118-111 Ma, coeval with 
formation of Los Ranchos Formation island-arc tholeiites that 
host the deposit and represent the earliest stage of magmatism 
in the Greater Antilles arc, or 2) 77-62 Ma, coeval with calc-
alkaline intrusions that formed during later stages of arc 
magmatism typical of many other deposits of this type in 
Cordilleran settings. 

Gold is hosted directly by pyrite and to a lesser extent 
other sulfides, and is found in both sulfide-rich veins and 
layers of sulfide along bedding planes in carbonaceous shale. 
Analyses of six heavy mineral concentrates (largely pyrite), 
five vein pyrite or sphalerite and one layer pyrite from the 
Moore and Monte Negro ore bodies, form an isochron 
yielding an age of 115.1 ± 5.4 Ma with an 187Os/188Os initial 
value of 0.30 ± 0.14 (MSWD = 0.38). Taken separately, the 
concentrate analyses yield an isochron with an age of 116.4 ± 
7.5 Ma and the vein analyses give an age of 116.9 ± 9.9 Ma. 
The combined isochron age and 187Os/188Os initial are 
consistent with synvolcanic derivation of metals from juvenile 
arc tholeiites at ca. 115 Ma. 

These results confirm that high-sulfidation epithermal 
mineralization can form during early stages of island arc 
volcanism and is not confined to calc-alkaline magmatic 
associations, thereby considerably expanding geologic 
terranes that are favorable for mineral exploration. 
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Saline water circulation in coastal aquifers may be a major 

process that controls trace element mass balances in coastal 
areas. This study uses radium isotopes in order to quantify 
lake water circulation in the Dead Sea aquifer. 

The Dead Sea is extremely enriched in radium, where both 
226Ra and 228Ra (140 and 1-2 dpm/L, respectively) are 3 orders 
of magnitude higher than in ocean water, whereas the salinity 
of the Dead Sea is only 10 times higher. The main sources of 
226Ra and 228Ra to the lake are fresh springs and brines 
discharging along the lake shoreline. 

Circulated Dead Sea water in the aquifer contains 
decreased activities of 226Ra (60 dpm/L). This coincides with 
the lower Ba concentrations in this water compared with the 
lake (1.5 and 5 mg/l, respectively). We suggest that the low 
226Ra and Ba concentrations are due to precipitation of barite 
from the supersaturated Dead Sea water on entering the 
aquifer. 228Ra and the shorter-lived 224Ra and 223Ra, which 
have much lower activities in the Dead Sea, are enriched in 
the circulated Dead Sea water (20, 45 and 35 dpm/L, 
respectively) due to recoil and desorption. This implies that 
the circulation of Dead Sea water in the aquifer removes 226Ra 
and contributes 228Ra, 223Ra and 224Ra to the lake. This adds a 
major source with relatively high 228Ra/226Ra ratios to the Dead 
Sea mass balance. 

In order to study the processes affecting radium isotopes 
in the Dead Sea aquifer, considering the dynamic conditions 
of the Dead Sea, we used a multi-species density-dependent 
groundwater flow model (SUTRA-MS). The results show that 
the adsorption distribution coefficient is very low, indicating 
that the large decrease of 226Ra in the groundwater cannot be 
due to adsorption, which supports the proposition that 226Ra 
decrease is due to precipitation of barite. 

Based on 226Ra and 228Ra mass balances in the Dead Sea, 
the calculated amount of Dead Sea water circulation in the 
aquifer is 200-300 million m3/yr, which is of the same order of 
magnitude as all other known Dead Sea water sources at 
present. 


