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Summary and Future Work
Our results show that garnet in pelitic schist from three localities 
in the Worcester Mountain Complex grew at eclogite facies 
metamorphic conditions (625–685 °C, 14–20 kbar).

Performing analyses on mineral inclusions in garnet from other rocks 
along the Taconic Suture may reveal additional localities that 
preserve Ordovician eclogite facies metamorphic conditions, which 
may improve tectonic models for the Taconic Orogeny.

Additional studies are needed to identify a mechanism for the 
exhumation of high-pressure metamorphic rocks in this region.

18–20 kbar
~650 °C

~14 kbar
~625 °C
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Pressure-temperature 
diagram (after Gonzalez 
et al., 2020) highlighting 
the metamorphic facies 
and the quartz/coesite 
(Co) transition.  

Red hexagons show the 
locations of garnet core 
(C) and rim (R) growth 
inferred in this study. Blue 
hexagons show garnet 
growth for the Taconic 
UHP locality 30 km north 
of our study area.
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Interpretations 
• Trace element thermobarometry and garnet composition models record 

different parts of a prograde metamorphic history. 

• Garnet composition models estimate conditions of garnet nucleation and 
final garnet growth, whereas inclusions estimate conditions during 
garnet growth. 

• Significant overstepping of the metamorphic reactions to nucleate garnet 
is suggested by conditions reported from garnet cores. 

• No along-strike variation (within error) in pressure-temperature 
estimates suggests that eclogite facies conditions were reached 
throughout the Worcester Mountain Complex.

• Temperature estimates for the Worcester Mountains pelitic schist are 
higher than those reported for garnet cores at the UHP locality where 
coesite was found in a garnet rim. Pressure estimates are similar.
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(A) Contact between amphibolite (CZswa) and retrogressed
       pelitic-schist (CZswa).

(B) Photograph of sample 2 (MP01) with relatively unaltered 
       garnet, kyanite, and white mica.
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Electron Microprobe X-Ray maps showing garnets and matrix minerals. Warmer colors indicate higher concentrations of selected 
elements. Gt, garnet; Qtz, quartz; Rt, rutile; Ky, kyanite; Wm, white mica; Chl, chlorite; Ap, apatite; Ilm, ilmenite.
Targets for garnet inclusion trace-element thermobarometry analyses are highlighted in boxes in the HGM8182 Si Map. White box 
shows a quartz inclusion and black box shows a quartz + rutile pair near the garnet rim.
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(C) Photomicrograph (PPL) of sample WM05 showing garnet
       partially altered to chlorite.
(D) Photomicrograph (XPL) of sample HGM8182 showing
       kyanite partially altered to chloritoid.
Abbreviations: Gt, garnet; Wm, white mica; Qtz, quartz; Ilm, ilmenite; Rt, rutile; Ctd, chloritoid; Ky, kyanite; 
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Pressure-temperature diagrams summarizing results from electron microprobe Ti-in-quartz and 
Zr-in-rutile analyses (using solubility models from Osborne et al., 2022; and Tomkins et al., 2007. 
Isopleth intersections (approximate conditions of mineral growth) are highlighted by black polygon.
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 Outcrop, Hand Sample, and Thin Section Observations

 Sample 1 (HGM8182) Garnet Composition Isopleths 

 Electron Microprobe Observations

 Trace-Element Thermobarometry
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Pressure-temperature diagrams (modelled using program GIBBS [Spear and Menard, 1989]) 
showing garnet core and rim composition isopleths for each garnet endmember composition. 
Isopleth intersections approximate conditions of garnet growth. 
Abbreviations: Alm, almandine; Py, pyrope; Grs, grossular; Sps, spessartine
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CZsws- Coarse-grained, muscovite-quartz-chlorite schist +/- 
garnet, kyanite, chloritoid, biotite

CZswa- Medium- to coarse-grained, albite-epidote- 
hornblende amphibolite +/- garnet 

CZsg-  Fine-grained, rusty weathering, 
ankerite-magnetite-albite-epidote greenstone 

CZs- Fine-grained, well-foliated,  
quartz-chlorite-albite-muscovite phyllite and schist +/- biotite

Co- Fine-grained, graphitic and sulfidic biotite-muscovite- 
quartz phyllite 
CZu- Massive to schistose, moderately to fully serpentinized 
peridotite and talc-carbonate schist

Stowe Formation 

 

Worcester Mountain Complex (member of the Stowe Fm)

Moretown Formation

( ( ( Taconic suture

Sample Locality Thermobarometry Samples

Omp- Fine- to medium-grained, chlorite-biotite-plagioclase-  
quartz granofels and schist 

Omq- Fine- to medium-grained, quartzite interbedded with 
gray phyllite and schist

CZhn- Fine- to medium grained, graphitic, biotite- 
muscovite-chlorite-quartz schist and gneiss +/- garnet

CZhng- Massive to schistose, actinolite-hornblende-chlorite- 
albite-epidote-carbonate greenstone and amphibolite 

Hazen’s Notch Formation 

(A) Simplified tectonic map of Vermont after from Gonzalez et al., 2020.
(B) Bedrock geology of the Worcester Mountains area (after from Ratcliffe et al., 2011). This study 
focused on unit CZsws (garnet-kyanite-mica schist). Three samples used for thermobarometry are 
highlighted in red boxes.
(C) Cross section (after Gale et al., 2006) showing the structural relation of the
 Worcester Mountain Complex (units CZsws and CZswa) compared to surrounding lithologies.
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Introduction
A recent study in the northern Appalachian Mountains showed that one locality 
within the Ordovician Taconic orogenic suture zone recorded ultra-high- 
pressure (UHP) metamorphic conditions, equating to depths of >75 km 
(Gonzalez et al., 2020). However, the extent of Taconic UHP and HP 
metamorphism is not well documented.

The Worcester Mountain Complex occurs at a similar structural level to the 
UHP rocks ~30 km to the north. It is composed of variably altered mafic and 
pelitic schist. These lithologies contain garnet, which can host mineral 
inclusions that record the conditions during garnet growth.

We present electron microprobe Ti-in-quartz and Zr-in-rutile data from 
inclusions in garnet and garnet composition isopleth calculations from 
kyanite-garnet-mica schists from the Worcester Mountains (map unit CZsws). 
Our results indicate mineral crystallization at eclogite facies pressures of 
14–20 kbar (~45–65 km) and temperatures of 625–685°C . 
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