
Abstract
Tectonic forces have shaped the east coast of the 
United States over Earth's history and in particular 
the rifting that occurred during the Jurassic, has left 
its mark on the NYC area. The goal of this paper is to 
look at and examine a rock, preliminarily described 
as a Diabase, found at one of the exposures from the 
Palisades sill which formed during the rifting of 
Pangaea, which was found in Staten Island. A thin 
section has been made of the sample and will be 
given a preliminary petrographic analysis which 
includes identifying individual minerals, phase 
changes, size of grains within the thin section, and 
comparing it to past research and previous thin 
sections in order to have a more complete look at 
the formation. This will be followed up with an ! 
investigation of said exposure at location, and with 
time permitting, basic geochemical analysis if 
needed. This will investigate the idea that the 
formation, found in the Graniteville quarry, is a 
xenolith which has been believed to have been 
baked and partially melted by the magma which 
would eventually become the Palisades sill. This 
section of the formation is made of 3 distinct parts 
which would be Diabase, Trondhjemite, and a baked 
hornfels. This investigation will show if the 
Trondhjemite was formed due to the partial melting 
of the xenolith, which is described as part of the 
Lockatong formation, which is sedimentary in origin, 
or if it was formed due to melting unrelated to the 
Palisades magmatic event. This work will serve to 
shed more light on the Trondhjemite which has been 
described in the past, as well as add on to the study 
of the Geology of NYC

Discussion
Olsen (1980) suggests that there is a pattern in the stratigraphy of 
the Lockatong formation throughout its length that that alternates 
between detrital and chemical cycles in the layering of the beds. 
The chemical variation of the bedding has a platy dolomitic 
siltstone in its lower bed and analcime (NaAlSi2O6·H2O)/carbonate-
rich siltstone and argillitic mudstone in the upper beds (Simpson, 
Snoot, Hughes 2010). Analcime has been shown to react with 
saline fluid, over higher heats and pressures, to convert into albite 
(Gulbrandsen, Cressman 1960). This in combination with other 
studies done in the composition of trondhjemites originating from 
various protoliths (Gao, Peng, Yong–Fei Zheng, and Zi–Fu Zhao 
2016), leads me to believe that the protolith is what makes this 
hornfels/trondhjemite contact unique. Having the protolith 
originate from a saline/lacustrine environment before its eventual 
transport to its current day location, giving the argillite time to 
bake to the hornfels. 

Methods
A thin section of the diabase collected was prepared, 
this thin section was the standard of about 30 microns, 
this thin section, along with the thin sections made from 
when this project first started were analyzed. A trip to 
the Graniteville Quarry was also made to observe the 
condition of this contact to visually understand what the 
science has said.
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Further work
I would suggest that more investigation be done at the Quarry. 
Coring down past the Diabase into the underlaying bedrock can 
give more insight into the environment that the original protolith 
for both the trondhjemite and hornfels originate from. Further 
examining the pyroxenes may also lend some insights, as the 
pyroxene are considered xenocrysts in the fusion zone.

Introduction
The Palisades magmatic event can be seen all 
throughout the greater NYC. Averaging at 300 m 
tall and 80 km long, it is a distinguishing feature 
of the region. For this project, I look at a 
particular area of interest near the beginning of 
the exposure in Staten island. Here in 
Graniteville Quarry park,  there is an 
expectational case of 2 magmas that did not mix. 
The diabase and the altered argillite from the 
Lockatong formation, which would leave an area 
of fusion. Here I investigate the petrology of the 
3 areas of interest, and then I look farther into 
the Lockatong formation for insights.


