
Abstract 
 
Proterozoic massif-type anorthosites worldwide are mineralogically and 
compositionally diverse, and have been petrologic enigmas for decades. 
Numerous samples of anorthositic rocks have been collected and analyzed 
from the Adirondack Highlands of New York, but the geochemical data is 
scattered throughout the region. When samples are dispersed throughout the 
largest state park in the contiguous United States, surface to subsurface 
correlations become debatable. This study examines the petrology and 
geochemistry of the Marcy anorthosite massif, and neighboring meta-igneous 
lithologies along transects across the margin of the massif. A total of 34 
samples were collected and analyzed using inductively coupled plasma-mass 
spectroscopy and X-ray fluorescences. These geochemical data will be 
compared to over 300 samples of the AMCG (anorthosite-mangerite-
charnockite-granite) suite from the literature. Gabbroic anorthosite with a 
gneissic foliation and metaluminous mineral assemblage show an overall 
theoliitic trend. Plots of K2O vs P2O5, SiO2 vs MgO, SiO2 vs Cr, MgO vs 
TiO2, Cr vs Sm (ppm) show two distinct trends and one outlier. The variation 
in trends and the outlier appear to be caused by different varieties of 
anorthosite and associated gabbroic anorthosites. Samples plotted on a TAS 
diagram (SiO2 vs Na2O+K2O) range from basanite to trachyandesite. Upper 
crust-normalized REE diagrams exhibit significant depletion in Nb, Pb, and 
Zr. The goal of this study is to gain insight into how the Marcy anorthosite 
was emplaced, evolved through time, and what are the massif's contact 
relationships with adjacent rocks. Current data suggests that the rim zone 
may provide key insight into the evolution of the Marcy massif  and provide 
insight into the age relations between the core and marginal zones. In 
addition, some of the variations within the marginal zone may be due to 
igneous layering. 
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Geochemistry Diagrams 

Figure 1: Linear distribution of anorthosite 
and associated rocks produced by plotting 
plagioclase components Al2O3 and Na2O to 
show full range of chemical composition. 

Figure 5: All rock types plotted on a CaO-Na2O
+K2O-Fe2O3 diagram. Mangerite, monzodiorite, 
and charnockite form one trend and gabbro, 
anorthosite, leucogabbro, OGN and OAGN 
from another. 

Figure 6: Distribution of all rock types 
plotted on a diagram for subalkaline non-
fractionated basalts.  

Figure 3: TAS diagram for all rock 
types. Anorthosites trend from 
trachybasalt to trachy-andesite.  

Figure 2: Rock/Upper crust spider diagram 
of REE plot for 40 anorthosites. Severe 
depletion of Th, Nb, and Zr present. 

 
● What is the relationship between the Marcy anorthosite and the surrounding rock? 
 
● How does plagioclase crystal form and chemistry vary throughout the massif? 
 
● Are anorthosite intrusions and gabbro bodies comagmatic? 
 
● Can age dating resolve any intrusive events? 
 
● Are multiple phases of intrusions the reason for chemically variated anorthosites? 

 
 

Figure 4: Zr vs P2O5 diagram showing 
alkali and tholeiitic chemical compositions 
for all rock types. 

LEGEND 
 

 - Mangerite      - Monzodiorite 
 - Gabbro      - OGN and OAGN 
 - Anorthosite (CJL)     - Jotunite 
 - Anorthosite (Seifert)    - Charnockite 
 -  Leucogabbro     - Metasediment 

Further Discussion 

Interpretations 
 
● CJL anorthosites follow tholeiitic trend produced by Seifert et. al. (2010). 
 
● Yttrium (Y) concentrations were higher in CJL anorthosite samples than 

Seifert et. al. (2010). 
 
● K2O-TiO2-P2O5 diagram suggests a continental origin for most anothosites. 

● Chemically variated anorthositic outliers suggest multiple phases of 
petrogenesis. 

Field Observations 
 
● Transition between anorthositic and gabbroic anorthositic textures over 

short distances within marginal area. 
 
● Gabbroic anorthosite showed gneissic foliation following along contact 

between anorthosite and surrounding rock. 
 
● One visible contact between gabbro, anorthosite, and metasediment along 

State Route 74 near Ticonderoga, NY. 
 
● Partial melt segregations within surrounding rock adjacent to anorthosite 

bodies. 
 
● Melts within gabbro show huge garnet crystals and igneous textures. 

Figure 9: Megacrystic anorthosite 
massif. 

Figure 8: Gabbroic anorthosite 
gneiss. 

CJL 

Figure 7: Sampling sites in the Marcy complex from 
Seifert et. al. (2010) and sample locations from this 
study (CJL) with density contours showing gravity 
highs and lows in red. 


