Appendix II: Methods, Fluid Inclusion Micorthermometry
Conventional heating and cooling microthermometric analyses were performed at Central Connecticut State University using a modified U.S. Geological Survey-type heating-freezing stage manufactured by FLUID, Inc. (Evans and Bartholomew, 2010). The stage was calibrated at 0°C (ice bath), 374.1 (H2O critical point), and -56.6 (CO2 triple point) using standards provided by SYNFLINC, Inc. (Evans and Bartholomew, 2010).

Beginning at 20°C, inclusions within quartz and adularia were warmed until the CO2 liquid phase (if present) homogenizes with the vapor phase. The temperature was recorded as the CO2 homogenization temperature (ThCO2). Heating continued until all phases within a single inclusion were homogenized. The bulk homogenization temperature (ThTot) is recorded for each inclusion. The maximum temperature utilized in heating experiments was 350°C. The specimen chip is then cooled to -110°C and only solid phases are stable. It is then subsequently warmed until the first appearance of liquid to obtain the ice melting temperature (TmIce). With enough carbon dioxide, a clathrate solid develops which remains stable during the common ice melting temperature range, making it difficult to determine the ice melting temperature. In this case, the CO2-clathrate melting temperature (TmCL) was recorded. The behavior of each homogenization was recorded as mechanizing to a liquid, a vapor, or a critical fluid. Once the thermometrics were completed, the sample was reconstructed and mounted on a flat, adhesive surface.

SEM-Cl and -BSE image mosaics of each sample were taken in order to classify individual fluid inclusions as primary, secondary, or pseudosecondary, and to assess if inclusions were associated with a larger fluid inclusion assemblage. This was performed after the collection of the microthermometry data in order to limit the potential of post-formational, thermal disruptions. Highly polished samples were first carbon coated with a graphite coat to a thickness of 5.0 to 10.0 nm and grounded with copper tape to reduce charging. Then the samples were analyzed using a Vega3 scanning electron microscope with a Tescan panchromatic cathodoluminescent detector at Bowdoin College in Brunswick, Maine. Black and white-CL images and backscattered-electron (BSE) images were collected from the same field of view to assist in phase identification. CL images were collected using a working distance of 16 to 17 mm and a beam intensity of 18 (~ 250 nA) in high chamber pressure. Scan speeds for cathodoluminescence images ranged from 7 to 8 (100 to 320 µs/pixel) and the scan speed for backscattered-electron images was 4 (3.2 µs/pixel). Contrast and brightness settings were optimized to best highlight variation in CL intensity for each sample/field of view. This resulted in inconsistent intensity scales for each image and thus, they cannot be directly compared with each other.

Approximation of bulk fluid compositions and densities were made using the software package Fluids (Bakker, 2003). Individual software utilized included Q2 for calculating salinity using clathrate melting temperatures, BULK for estimating the bulk composition and density/molar volume, and ISOC for constructing isochores based on the determination from Q2 and BULK to estimate the conditions during trapping. Equations of state for clathrate equilibrium were provided by Duan et al. (1992a,b). The ion-interaction model used to derive salinity of pure-NaCl saline solutions from ice melting temperature was calculated using equations by Archer (1992). Equations of state to determine bulk composition in H2O-NaCl systems were provided by Archer (1992). Equations of state to determine bulk composition in H2O-CO2-NaCl systems were provided by Duschek et al. (1990). Isochore calculations for both quartz and potassium feldspar-hosted inclusions were determined using equations from Zhang and Frantz (1987).

Table 1. Collection of fluid inclusion petrographic and microthermometric observations

Table 2. Collection of FIM results as calculated in Fluids (Bakker, 2003)
