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Sample Preparation & Geochemical Results
Analytical Methods
The origin and relationship between granite intrusions at Fort Phoenix State reservation and the | - | | | B I =1 ot oo e
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whole rock major and trace element geochemistry. The NPG is a peraluminous pluton that smaller pieces. Samples_were grc_)und using a ball mill for a duratlo_n.of 30 t_o 40 mlngtes to | acwanesi 20
intruded high-grade metamorphic rocks ~273+2 Ma (Skehan & Rast, 1990). Although, granite further reduce the grain size to a fine povv_der. '_I'he powder was split into 2 different aliquots; ; 5 -
plutonism is widespread throughout the Avalon Terrane, not much is known about their timing 1) used to make a fusion bead for the major oxides and 2) used to make a pressed pellet for £ . P
and relationships between these bodies. trace element analysis. R R N
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This project investigated the question concerning the origin of granite bodies found intruding . .
metamorphic rocks at Fort Phoenix. One model suggest they are related to the NPG and = - °
iIntruded about the same time, whereas another model suggests these granites at Fort Phoenix " s =
are different and significantly older than the NGP. This study addresses this question by 100 1000 ° 0 12 14 16 18
applying x-ray fluorescence techniques to rock samples collected from Fort Phoenix and the Aeglan) Al,O5 (wt. %)
NPG. This process gathers data on the the major oxide and trace element geochemistry of
each lithology. —
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20 minutes. Samples were stirred in order to homogenize the melt. Once samples were Ty
adequately melted, they cool to room temperature and finally hand polished. o 9
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Powders for the trace element analysis were made into pressed pellets using a lithium borate o
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- Compare and contrast the geochemical signature of granitic rocks from Fort Phoenix (FP) State o1 1 ’ !
Reservation with those of the Narragansett Pier Granite (NPG) Y/Nb
« Compare the geochemical signatures of the FP and NPG granites with highly deformed and
boudinaged granite veins within the biotite gneiss country rocks
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» Use geochemical data to determine the protolith of granites from FP and NPG i
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Geologic Setting o
Samples were analyzed using a Rigaku ZSX-3 X-ray
~ / fluorescence instrument for major oxides (in weight
Rocks of the Fort Phoenix State Reservation are the product of a long and protracted geologic history spanning percent) and trace elements (in parts per million,
~700 million years (Ma). This history involved several major mountain building events (orogeny's) including ppm).
metamorphism, deformation, and igneous magmatic activity.
Standards were used to calibrate and daily drift
The Acadian Orogeny, occurring during the late Devonian (~370 Ma), resulted in the collision and accretion of the corrections were made to ensure analytical accuracy
Avalonian microcontinent (eastern Massachseutts) with Laurentia, or Proto-North America (western and precision
Massachusetts). Formation of the Pennsylvanian-aged Narragansett Basin reflects post-Acadian tectonic activity ' d h
under a strike-slip stress regime. SU mm ary
During the late Pennsylvanian and Permian periods this area was affected by the Alleghanian Orogeny which \ y,
Involved the collision between the newly accreted Avalonian terrane and Africa, closing the lapetus Ocean. The G eocC h em | C al ReS U ItS
Alleghenian Orogeny, a major mountain-building event in the central and southern Appalachians, played a major : : : :
role in the evolution of the northern Appalachians, as well, including a significant period of igneous activity In COﬂClUSIOn, the data_suggests _that the gramte dlkeS at Fort Ph.oenlx,
including intrusion of the 275 Ma Narragansett Pier Granite. _ . S MA as well as the granite pluton in Narragansett, Rl are peraluminous
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and Rhode Island Forthoenix _ Farhaven 4 | regime. The major oxides from both sites are similar. However based
£ gy Fertification walls Tio, 0.07 0.03 0.02 0.02 0.01 0.15 0.26 . . .
_____________________________________________ P £ cometaes on the trace element geochemistry of the granites, they were not likely
5 Fe,O, 0.48 0.49 0.15 0.15 0.06 0.77 1.16 . . . .
8 (i \H derived from the same sedimentary protolith. Hence, the Fort Phoenix
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N T o | granite Is not an extension of the Narragansett Pier Granite as some
NT 25 km & U;cf ------------ B ‘ K,O 3.41 3.21 4.82 5.15 3.64 3.77 3.08
________________ \B workers have suggested.
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