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Geology and Geochemistry of the Western Panama Canal Basin Volcanism 
Fowler, G.D. and Salters, V.J.M (NHMFL, Geochemistry and FSU, EOAS) and Farris, D.W. (FSU, EOAS)
Introduction 
Panama arc activity has been divided into three episodes, the Late Cretaceous to Eocene episode, the Miocene episode, and the Pliocene to recent adakite suite[1]. Rocks from the oldest episode are dominantly hornblende bearing, contain a large negative Nb-Ta anomaly, and exhibit enrichment of large-ion lithophile elements (LILEs)[2]. These characteristics are all indicators that the Late Cretaceous-Eocene episode rocks were derived from a hydrous mantle wedge subduction zone magma. Miocene episode rocks are commonly calc-alkaline throughout Panama. In contrast, Miocene episode rocks from the Panama Canal (PC) are strongly tholeiitic, lack hydrous minerals, have a decreased Nb-Ta subduction zone signal, and exhibit LILE depletion relative to older PC volcanism as well as the older Panama arc episodes[3].

Experimental 

Volcanic rock samples were processed at the NHMFL using the facilities in the Geochemistry Division. Separation chemistry was performed in the Geochemistry clean lab. Measurements were made using the Neptune MC-ICP-MS, MAT 262 TIMS, and the Element 2 ICP-MS.
Results and Discussion

Recent chemistry has produced new trace element and isotope data from the Western Canal Basin (WCB) between the El Valle volcano and the PC. The HREE concentrations are greater than or equal to PC samples and are among the highest in all of Panama.  The Ba/Yb values for WCB samples are between the depleted PC samples and fluid rich El Valle samples.  The WCB Ta/Yb values are similar to PC samples, with both exhibiting a lesser subduction zone signal than the Cretaceous-Eocene arc. On a V versus Ti tectonic discrimination diagram both PC and WCB samples plot in the MORB/BAB/CFB field. Isotope ratios analyzed for the Panama Canal Basin rocks are consistent with replacement of the mantle wedge by homogenous undepleted asthenospheric mantle. 
Conclusions
Major element chemistry shows that the rocks interpreted to be Miocene vary from basalt to dacite and tholeiitic to calc-alkaline in composition.  Trace element data shows that these Miocene arc rocks vary from MORB-like, to arc lava-like, to within plate lava-like on tectonic discrimination diagrams. Most of the samples with an affinity to shallow melt generation are associated with the Late Basalt, Pedro Miguel, and other select locations in the Western Panama Canal Basin.

Isotope ratios measured for the WCB rocks display isotopic similarity to the Galapagos hot spot mantle (Fig. 1), with some of the data trending towards more MORB-like values. The highest measured 143Nd/144Nd ratios in all of Panama are observed in the Panama Canal Basin Miocene volcanic rocks. These isotope ratios are interpreted to have been inherited through mantle upwelling and decompression melting following arc collision with South America, and possible slab tearing/detachment beneath Panama and the formation of a slab window.  
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�Fig.1 87Sr/86Sr versus 143Nd/144Nd showing WCB samples plotted in comparison other Panama data[1] and isotopic sources such as the Galapagos Hot Spot[4] and Central American Trough sediments[5].









