
APPENDIX E: 

SCANNING ELECTRON MICROSCOPY, 

EPIFLUORESCENCE, CATHODOLUMINESCENCE, 

AND FLUID INCLUSIONS, LISBON FIELD, 

SAN JUAN COUNTY, UTAH 
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7RS�3KRWRPLFURJUDSK 

(SLIOXRUHVFHQFH�QLFHO\�VKRZV�FRPSRQHQWV�RI�WKH�NDUVW�FDYLW\�LQILOOLQJ��FDQ�VHH�JUDLQ�RXWOLQHV�
ZLWK�IOXRUHVFHQFH���FOD\�PLQHUDOV�EHWZHHQ�JUDLQV�GLVSOD\�D�SDOH�UHGGLVK�IOXRUHVFHQFH���7KLV�
LPDJH�GLVSOD\V�ODUJH��GRORPLWL]HG��GHWULWDO�DQJXODU�OLPHVWRQH��SHOOHWV��DQG�V\QJHQHWLF�GRORPLWH�
FODVWV�LQ�NDUVW�FDYLW\��FODVWV�GR�QRW�IOXRUHVFH����2XWVLGH�RI�WKH�FDYLW\��WKH�KRVW�URFN�LV�DOPRVW�
SXUH�OLPHVWRQH�FRPSRVHG�RI�IRVVLOV�DQG�FRDWHG�JUDLQV�–�DOO�FDOFLWLF�ZLWK�OLWWOH�YLVLEOH�
IOXRUHVFHQFH��� 

%RWWRP�3KRWRPLFURJUDSK 

,Q�WKLV�LPDJH�HSLIOXRUHVFHQFH�VKRZV�IOXRUHVFHQW�PDWUL[�FOD\V�DQG�³GHDG´�UHSODFHPHQW�VXOILGH�
PLQHUDOV��� 
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7RS�3KRWRPLFURJUDSK 

6DPH�YLHZ�XQGHU�SODQH�OLJKW�DV�ERWWRP�SKRWRJUDSK�RQ�SUHYLRXV�SDJH���� 
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7RS�3KRWRPLFURJUDSK 

(SLIOXRUHVFHQFH�VKRZV�UHSODFHPHQW�GRORPLWH�LV�ILQH�WR�PHGLXP�FU\VWDOOLQH�ZLWK�SODQDU�WR�
FXUYHG�FU\VWDO�IDFHV��ZHDNO\�\HOORZ�IOXRUHVFHQFH��OLPHVWRQH�GRHV�QRW�IOXRUHVFH���,Q�WKLV�YLHZ�
SRVVLEOH�VDGGOH�GRORPLWH�LV�UHSODFLQJ�FULQRLGDO�OLPHVWRQH���1RWH�ZHDNO\�IOXRUHVFHQW�UHSODFHPHQW�
GRORPLWH��� 

%RWWRP�3KRWRPLFURJUDSK 

6DPH�YLHZ�XQGHU�SODQH�OLJKW�DV�WRS�SKRWRJUDSK��� 
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8OWUDYLROHW�OLJKW�VKRZV�VDGGOH�GRORPLWH�FHPHQWV�JURZLQJ�LQWR�VRPH�RI�WKH�PROGV���7KLV�LPDJH�
GLVSOD\V�PRGHUDWHO\�GXOO�EOXH�IOXRUHVFHQFH�LQ�QRQ-IOXRUHVFHQW�GRORPLWH�PDWUL[��� 
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7RS�3KRWRPLFURJUDSK 

(SLIOXRUHVFHQFH�LQ�WKLV�LPDJH�FOHDUO\�VKRZV�WKH�UHSODFHPHQW�GRORPLWH�UKRPELF�RXWOLQHV�ZLWK�
KLJK�LQWHUFU\VWDOOLQH�SRURVLW\�GHVSLWH�DSSHDUDQFH�RI�VLJQLILFDQW�ELWXPHQ�SOXJJLQJ��� 
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7RS�3KRWRPLFURJUDSK 

(SLIOXRUHVFHQFH�LQ�WKLV�LPDJH�VKRZV�PRGHUDWH�\HOORZ�IOXRUHVFHQFH�LQ�LQWHUORFNLQJ�GRORPLWLF�
PXGVWRQH�FRPSRVHG�RI�VRIW�SHOOHWV�WKURXJKRXW�VDPSOH� 

%RWWRP�3KRWRPLFURJUDSK 

6DPH�YLHZ�XQGHU�SODQH�OLJKW�DV�WRS�SKRWRJUDSK��� 
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7RS�3KRWRPLFURJUDSK 

(SLIOXRUHVFHQFH�LQ�WKLV�ILHOG�RI�YLHZ�VKRZV�GXOO�PLQHUDO�IOXRUHVFHQFH��QR�IOXRUHVFHQFH�GXH�WR�
RUJDQLF�PDWHULDO�RU�RLO�ZLWKLQ�WKH�PDWUL[���6RPH�SRUHV��LVRODWHG�PROGV��DUH�OLQHG�ZLWK�EULJKW��
\HOORZ�RLO�ILOP�IOXRUHVFHQFH�SRVVLEO\�IURP�RLO�VWDLQLQJ�ZKLOH�RWKHUV�VKRZ�QR�RLO�VWDLQLQJ��� 

%RWWRP�3KRWRPLFURJUDSK 

(SLIOXRUHVFHQFH�LQ�WKLV�ILHOG�RI�YLHZ�VKRZV�GXOO�PLQHUDO�IOXRUHVFHQFH�RI�WLJKW��HDUO\�PDWUL[�
GRORPLWL]DWLRQ�ZLWK�SRVVLEOH�UHOLFW�JUDLQV��� 
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7RS�3KRWRPLFURJUDSK 

(SLIOXRUHVFHQFH�LQ�WKLV�ILHOG�RI�YLHZ�VKRZ�D�FOXVWHU�RI�UHSODFHPHQW�VDGGOH�GRORPLWH�ZLWK�GXOO�
PLQHUDO�IOXRUHVFHQFH����1RWH�SRVVLEOH�FU\VWDO�]RQDWLRQ��� 

%RWWRP�3KRWRPLFURJUDSK 

6DPH�YLHZ�XQGHU�XOWUDYLROHW�OLJKW�DV�WRS�SKRWRJUDSK��� 
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7KLV�()�LPDJH�VKRZV�D�PLFURIUDFWXUH�FURVV-FXWWLQJ�D�PROGLF�SRUH�ZLWKLQ�WLJKW�QRQ-IOXRUHVFHQW�
GRORPLWH���1RWH�SRVVLEOH�RLO�VWDLQLQJ�DORQJ�WKH�IUDFWXUH� 
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(SLIOXRUHVFHQFH�VKRZV�D�ODUJH�EORFN\�FU\VWDO�DJJUHJDWH�WKDW�IOXRUHVFHV�EULJKWO\�FRPSDUHG�WR�
VXUURXQGLQJ�EODFN�GRORPLWH� 

%RWWRP�3KRWRPLFURJUDSK 

7KLV�()�LPDJH�VKRZV�GXOO\�IOXRUHVFHQW�HDUO\��WLJKW�GRORPLWH�EHLQJ�UHSODFHG�E\�IOXRUHVFHQW�ODWH�
VDGGOH�GRORPLWH��� 
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7KLV�()�LPDJH�VKRZV�RSHQ�SRUHV�ZLWK�ODWH�IOXRUHVFHQW�FHPHQW�DQG�VHYHUDO�SRVVLEOH�PLFURVXOILGH�
ULPV�LQ�QRQ-IOXRUHVFHQW�GRORPLWH�UHSODFHPHQW�PDWUL[� 

%RWWRP�3KRWRPLFURJUDSK 

7KLV�()�LPDJH�VKRZV�SODQDU�UKRPELF�GRORPLWH��H[FHOOHQW�LQWHUFU\VWDOOLQH�SRURVLW\��DQG�VRPH�
KLJKO\�IOXRUHVFHQW�\HOORZ�GRORPLWH�ZLWK�SRVVLEOH�RLO�LQFOXVLRQV��� 
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6DPH�YLHZ�XQGHU�SODQH�OLJKW�DV�ERWWRP�SKRWRPLFURJUDSK�RQ�SUHYLRXV�SDJH��� 
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(SLIOXRUHVFHQFH�VKRZV�DQ�RSHQ�PLFURIUDFWXUH��SRVVLEOH�GLVVROXWLRQ�RI�GRORPLWH�UKRPEV�DORQJ�
WKH�IUDFWXUH� 
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(SLIOXRUHVFHQFH�LQGLFDWHV�PRVW�GRORPLWH�LV�HDUO\�V\QJHQHWLF���7KLV�YLHZ�VKRZV�GXOO�\HOORZ�
IOXRUHVFHQFH�RI�HDUO\�GRORPLWH��SUREDEO\�IURP�RULJLQDO�RUJDQLF�PDWWHU��ZLWKLQ�D�VKHOO��� 

%RWWRP�3KRWRPLFURJUDSK 

(SLIOXRUHVFHQFH�VKRZV�VPDOO�PROG�FRQWDLQLQJ�VRPH�VOLJKWO\�IOXRUHVFHQW�GRORPLWH�FHPHQW��� 
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6DPH�YLHZ�XQGHU�SODQH�OLJKW�DV�ERWWRP�SKRWRPLFURJUDSK�RQ�SUHYLRXV�SDJH��� 
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(SLIOXRUHVFHQFH�VKRZV�UHSODFHPHQW�GRORPLWH�KDV�KLJKO\�\HOORZ�IOXRUHVFHQW�ULPV��WKH�VDGGOH�
GRORPLWH�FHPHQW�KDV�PRGHUDWH�\HOORZ-JUHHQ�IOXRUHVFHQFH��ODWH�FDOFLWH�FHPHQWV�DUH�JHQHUDOO\�
QRQ-IOXRUHVFHQW�� 
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8308-09 feet 

Top Photomicrograph 

This area of replacement dolomite occurs within a narrow, vertical crack filled with sediment 
which cross cuts a tight limestone in which marine carbonate grains are readily visible.  This 
field of view is entirely within the crack filling.  Note the generally ubiquitous red 
luminescence of the finely crystalline dolomites.  Hints of the original grain outlines can be 
seen , especially across the central portion (from left to right) of this image.  Most of these 
grains appear to have been hard peloids.  The dark (non-luminescent) patches and portions of 
this micrograph are mostly detrital quartz and feldspar grains or lithified carbonate clasts (see 
the next two photographs under plane and cross-polarized lighting).  The small polygonal black 
(opaque) crystals scattered throughout this view are sulfide minerals. 

Bottom Photomicrograph 

The same field of view as the previous photomicrograph is shown here under plane light.  Note 
the anhedral, interlocking character of the replacement dolomite crystals across this field of 
view.  These dolomites appear to replace peloids and other carbonate debris within the filled 
(karst) crack.  The white areas are detrital siliciclastic grains and the brownish areas are clay-
rich grains and cements,  Finally, the black (opaque) areas are sulfide minerals.  Note that there 
is no visible porosity within this dolomite. 
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8308-09 feet 

Top Photomicrograph 

The same field of view as the previous two photomicrographs is shown here under crossed 
nicols.  The poorly sorted, interlocking replacement dolomites display very small subcrystals 
without any distinctive shape or form.  The siliciclastic grains (mostly quartz and feldspar) 
display first order colors in the range of orange, to light yellow to medium gray in this view.  
The amorphous brownish areas are mostly clay minerals. 
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8308-09 feet 

Top Photomicrograph 

This image shows another view of the contact separating the dolomitized sediment fill within a 
vertical karst cavity and the well-cemented fossiliferous limestone that hosts this filled cavity.   
A few small dolomite replacement rhombs are present as the red crystals within the limestone 
field to the left.  The black (“dead”) patches within the limestone field are mostly fossils, 
including crinoids, that are surrounded by dull, orangish calcite (syntaxial) cements.  The 
dolomite field displays fairly uniform red luminescence except for the “dead” siliciclastic 
grains. 

Bottom Photomicrograph 

The same field of view as the previous photomicrograph is shown here under plane light.  Note 
the tight, interlocking character of the dolomite field, with occasional brownish patches of clay 
minerals.  The fossiliferous limestone field to the left displays numerous microfractures that are 
not as apparent in the dolomite field.  There is no visible porosity within either the dolomite or 
the limestone field. 
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8308-09 feet 

Top Photomicrograph 

The same field of view as the previous two photomicrographs is shown here under crossed 
nicols.  This lighting makes it easier to distinguish the fossil grains, especially the crinoid 
ossicles, in the lefthand limestone field.  The microfractures crossing the fossils and cements 
are also very easy to distinguish.  Note the anhedral habit of the dolomitized karst filling to the 
right.  These dolomites are composed of small subcrystals with variable extinction positions.   
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8433 feet 

Top Photomicrograph 

Two types of cathodoluminescence response are visible within these moderately coarse 
dolomite crystals.  Bright red luminescence can be seen within the interiors of most of the 
replacement dolomite.  However, many of the crystals exhibit non-luminescent overgrowths of 
variable thickness.  In addition, some crystals, especially from the band of material between the 
upper left and the lower center, exhibit mostly non-luminescent material.  These particular 
crystals may be largely dolomite cements.  Finally, some dolomite crystals exhibit a thin rind of 
red luminescing dolomite overlying the non-luminescent overgrowth stage.  Dissolution and 
corrosion of some crystals is evident between the second (non-luminescent) and the final 
luminescent rim (see the “healed” large zoned crystal in the left center of this image.)   

Bottom Photomicrograph 

The same field of view as the previous photomicrograph is shown here under plane light.  Note 
the generally coarse nature of these subhedral to euhedral dolomite crystals.  The copper-
colored areas in this view are open pores (with impregnated epoxy that has been discolored by 
the electron beam used for cathdoluminescence).  The black areas within this field of view are 
due to black pyrobitumen coatings on many of the dolomite crystal surfaces. 
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8433 feet 

Top Photomicrograph 

The same field of view as the previous two photomicrographs is shown here under crossed 
nicols.  This lighting makes it easier to distinguish the crystal habit of both the replacement and 
pore-filling dolomites.  Note that many of the dolomite crystals display undulose extinction 
while others have composite (more than one) extinction positions within single crystal outlines.  
In addition, some of the crystals exhibit curved crystal faces. 

Bottom Photomicrograph 

This cathodoluminescence image is from another portion of the same samples as the previous 
set of three micrographs.  Note the strong luminescence zonation of some of the dolomite 
crystals.  Many of the crystals exhibit bright red luminescing crystal cores with non-
luminescent overgrowths of variable thickness.  A final, thin rim of bright red luminescing 
dolomite overgrowth completes some crystals.   In addition, some crystals, especially from the 
band of material across the base of the micrograph, exhibit mostly non-luminescent material.  
These particular crystals may be largely dolomite cements.  Finally, some dolomite crystals 
exhibit a thin rind of red luminescing dolomite overlying the non-luminescent overgrowth 
stage.  Dissolution and corrosion of some crystals are evident by the ragged margins of some of 
the first generation, bright red luminescing dolomite crystals.   
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8433 feet 

Top Photomicrograph 

The same field of view as the previous photomicrograph is shown here under plane light.  Note 
the wide range of crystal sizes of these rhombic dolomite crystals across the upper half of this 
image. These dolomites appear medium gray in part because of their cloudy or inclusion-rich 
nature.  The lower half is dominated by much clearer (white) dolomites with a chain-like habit 
of tabular crystals.  This dolomite appears to be a fracture-filling cement.  The black areas 
within this field of view are due to black pyrobitumen coatings on many of the dolomite crystal 
surfaces.  The blues areas between many of the replacement dolomite crystals are open pores. 

Bottom Photomicrograph 

The same field of view as the previous two photomicrographs is shown here under crossed 
nicols.  This lighting makes it easier to distinguish the crystal habits and birefringence 
differences between the dominantly matrix replacement dolomites across the top of the images 
and the large tabular dolomites across the lower portion of the micrograph.  Note the apparent 
undulose extinction of many of the replacement dolomite rhombs. 
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8442-43 feet 

Top Photomicrograph 

Cathodoluminescence shows a wide range of crystal size and growth habits within the dull red 
luminescing, matrix-replacing dolomite.  Some of the coarser dolomite crystals appear to have 
an overgrowth of brighter red luminescent material.  The range in dolomite rhomb sizes may 
reflect rapidity of precipitation.    The blue and green luminescing silt-sized grains in the lower 
center portion of the image are probably detrital quartz and feldspar silt grains.  The black areas 
are open pores.  The amount of open porosity in this view is considerably greater than that 
visible under plane light microscopy (see the next micrograph of this same field of view). 

Bottom Photomicrograph 

The same field of view as the previous photomicrograph is shown here under plane light.  The 
outlines of the dolomite crystals are not nearly as distinct and crisp here as in the previous CL 
view.  Note the very cloud nature of these matrix dolomites.  The zoned nature of these 
dolomites cannot be seen without CL examination.  The black areas in this image are due to 
pyrobitumen linings on the dolomite crystal faces.  The blue areas are open pores.  Most of 
these pores are intercrystalline (BC) types except for the rounded moldic (MO) pore in the 
lower right portion of this image. 
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8442-43 feet 

Top Photomicrograph 

The same field of view as the previous two photomicrographs is shown here under crossed 
nicols.  Under this lighting, most of the dolomite rhombs appear to be composed of much 
smaller subcrystals with different extinction positions. 
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8442-43 feet 

Top Photomicrograph 

Original depositional textures and the outlines of original carbonate grains can be see in this 
cathodoluminescent image. Note the “ghosts” or outlines of former grains such as “hard” 
peloids throughout this field of view.  The vast majority of the dolomite within this area of 
fabric selective dolomitization is a deep or intense red color.  Between many of the grains, there 
is a lighter red luminescence where early cements have been dolomitization.  Between other 
grains, there are interparticle (BP) pores that are still open (black here).  In a few areas, these 
early pores have been solution-enlarged and lined with a later generation of coarse, rhombic 
dolomite. 

Bottom Photomicrograph 

The same field of view as the previous photomicrograph is shown here under plane light.  The 
outlines of the original grains are not visible here as they are under CL illumination.  However, 
most of the dolomite seen here is a finely crystalline replacement in which grains and 
interparticle pores still visible under CL.  Occasional larger dolomite cement crystals with 
curved crystal faces (saddle dolomite) can be seen as the yellowish grain crystals in this image. 
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8486 feet 

Top Photomicrograph 

This overview of replacement dolomite shows generally well-formed, medium- to coarse-sized  
rhombs.  Note that there is poor to no preservation of the original grain types or depositional 
fabric.  Most of the dolomite appears to fluoresce a uniform red color.  However, many of the 
larger crystals display orange overgrowths.  Intercrystalline and solution-enlarged pores (small 
vugs, channel pores and possible molds) are black in the image.  Note the large, late calcite spar 
crystals with orange luminescence within the large central pore in this micrograph. 

Bottom Photomicrograph 

The same field of view as the previous photomicrograph is shown here under plane light.  The 
replacement dolomite appears as the light to medium gray materials due the cloudy, inclusion-
rich nature of these dolomites.  Larger dolomite rhombs and “saddles” occur as cements that 
line many of the pores.  These cements have a bluish to yellowish cast in this image.  The late 
calcite spar cements are white to clear, with relatively few inclusions.  The black material lining 
most pores and crystals surfaces is mostly pyrobitumen. 
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8486 feet 

Top Photomicrograph 

The same field of view as the previous two photomicrographs is shown here under crossed 
nicols.  The replacement dolomites mostly display thick, cloudy interiors and thin clear rinds or 
overgrowths.  The larger dolomite rhombs and “saddles” occur as cements that display some 
yellow to gold colors in their pore-lining habits.  Upon close examination, these cements 
frequently display sweeping extinction and evidence of strained crystals.  The late calcite spar 
cements have plane extinctions.  The black (opaque) material lining most pores and crystals 
surfaces is mostly pyrobitumen. 
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8486 feet 

Top Photomicrograph 

Most of this field of view shows fine to medium crystalline replacement dolomite in which 
there is very little preservation of depositional textures or original grains.  Most of the 
individual dolomite crystals exhibit bright red luminescence with frequent occurrences of bright 
yellow to orange thin overgrowths.  The black areas between the dolomite rhombs are pore 
spaces. However, the large area of dull orangish red in the lower center to right center is 
composed of calcite. This calcite is composed of echinoderm (probably crinoid) grains that 
exhibit the darkest luminescence and syntaxial calcite overgrowth (cements) that display 
slightly brighter luminescence.  These overgrowths completely occlude the pore space in the 
region.  The luminescent red dolomites replace this style of well-cemented encrinite. 

Bottom Photomicrograph 

The same field of view as the previous photomicrograph is shown here under plane light.  This 
portion of the thin section has been stained with Alizarin Red-S solution to distinguish calcite 
(stained red) from dolomite (unstained, and white to light gray in this view).  Note that most of 
this sample consists of cloudy replacement dolomite with some clear dolomites along the 
replacement front of the red-stained calcite areas.  These calcites are the same as those with 
echinoderm grains overgrown with syntaxial cements.  The abundant black materials seen in 
this photo are actually thin pore linings of mostly pyrobitumen.  Open pores can be seen in the 
blue colors in this view.   However, many more open pores are not seen because the bitumen 
linings block out the blue epoxy that has been injected into the pore spaces. 
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8486 feet 

Top Photomicrograph 

The same field of view as the previous two photomicrographs is shown here under crossed 
nicols.  Note that some of larger dolomite rhombs seem to exhibit undulose or sweeping 
extinction indicative of possible saddle dolomites.  The red-stained area of original (non-
replaced) limestone (calcite) displays straight extinction.   
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Well Depth 
(ft) 

Homogenization 
Temperature      

(°C)

Ice-Melting 
Temperature 

(°C)

Salinity          
(Wt % NaCl eq.)

Primary/ 
Secondary 
Inclusions

Mineral Comments

B63 9939 -15.5 19.05 p saddle dolomite
B63 9939 -5.3 8.28 p saddle dolomite
B63 9939 70 p saddle dolomite oil + vapor
B63 9939 65 p saddle dolomite oil + vapor
B63 9939 65 p saddle dolomite oil + vapor
B63 9939 68 p saddle dolomite oil + vapor
B63 9939 65 p saddle dolomite oil + vapor
B63 9939 70 p saddle dolomite oil + vapor
B63 9939 60 p saddle dolomite oil + vapor
B63 9939 -11.3 15.27 s  late calcite
B63 9939 -11.2 15.17 s  late calcite
B63 9939 -11.1 15.07 s  late calcite
B63 9939 -12 15.96 s  late calcite
B63 9939 -7 10.49 s  late calcite
B63 9939 -11.6 15.57 s  late calcite
B63 9939 -5.8 8.95 s  late calcite
B63 9939 -5.8 8.95 s  late calcite
B63 9939 -5.8 8.95 s  late calcite
B63 9939 -5.8 8.95 s  late calcite
B63 9939 -5.5 8.55 s  late calcite
B63 9939 -6.3 9.60 s  late calcite
B63 9939 -6.1 9.34 s  late calcite
B63 9939 -5.8 8.95 s  late calcite
B63 9939 -5.8 8.95 s  late calcite
B63 9939 -5.8 8.95 s  late calcite
B63 9991.8 -12.7 16.62 p  late calcite
B63 9991.8 -5.5 8.55 p  late calcite
B63 9991.8 -14.5 18.22 p  late calcite
B63 9991.8 -5.8 8.95 p  late calcite
B63 9991.8 -12.3 16.24 p  late calcite
B63 9991.8 -13.3 17.17 p  late calcite
B63 10005 -6.8 10.24 p  late calcite
B63 10005 -7.5 11.10 p  late calcite
B63 10005 -7.5 11.10 p  late calcite
B63 10005 -7.5 11.10 p  late calcite
B63 10005 -8.2 11.93 p  late calcite
B63 10005 -8.8 12.62 p  late calcite
B63 10005 -7.3 10.86 p  late calcite
B63 10005 -7.4 10.98 p  late calcite
B63 10005 -9.5 13.40 p  late calcite
B63 10005 -9.6 13.51 p  late calcite
B63 10005 -7.2 10.73 p  late calcite
B63 10005 -7.5 11.10 p  late calcite
B63 10005 -6.5 9.86 p  late calcite

D616 8356 60 -22.8 s quartz
D616 8356 58 -22.6 s quartz
D616 8356 58 -21.7 s quartz
D616 8356 89 s quartz
D616 8356 90 s quartz
D616 8356 77 s quartz
D616 8356 83 -24.9 s quartz
D616 8356 88 -27 s quartz
D616 8356 88 -19.2 21.82 s quartz
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Well Depth 
(ft) 

Homogenization 
Temperature      

(°C)

Ice-Melting 
Temperature 

(°C)

Salinity          
(Wt % NaCl eq.)

Primary/ 
Secondary 
Inclusions

Mineral Comments

D616 8356 79 -18.6 21.40 s quartz
D616 8356 -26.5 s quartz
D616 8356 88 s quartz
D616 8356 -27 s quartz
D616 8356 -27 s quartz
D616 8356 73 -23.4 s quartz
D616 8356 76 s quartz
D616 8356 88 s quartz
D616 8356 83 s quartz
D616 8356 -27 s quartz
D616 8356 -27 s quartz
D616 8356 76 s quartz
D616 8356 73 s quartz
D616 8356 105 s quartz
D616 8356 105 s quartz
D616 8356 105 s quartz
D616 8356 105 s quartz
D616 8356 118 s quartz
D616 8356 120 s quartz
D616 8356 118 s quartz
D616 8356 113 s quartz
D616 8356 113 -21.8 s quartz
D616 8356 123 -21.8 s quartz
D616 8356 123 -21.8 s quartz
D616 8356 119 s quartz
D616 8356 -7.8 11.46 s quartz
D616 8356 -9 12.85 s quartz
D616 8356 -9 12.85 s quartz
D616 8356 123 -16 19.45 s quartz
D616 8356 123 s quartz
D616 8356 123 -15.3 18.88 s quartz
D616 8356 123 s quartz
D616 8356 123 s quartz
D616 8356 123 s quartz
D616 8356 118 -16.2 19.60 s quartz
D616 8356 115 s quartz
D616 8356 115 s quartz
D616 8356 115 s quartz
D616 8356 -23.3 s quartz
D616 8356 -23.3 s quartz
D616 8356 s quartz
D616 8356 -21 s quartz
D616 8356 -23 s quartz
D616 8356 -22.2 s quartz
D616 8356 126 -20.5 22.71 p quartz
D616 8356 118 -20.5 22.71 p quartz
D616 8356 132.2 -22.7 p quartz
D616 8356 126 -22.8 p quartz
D616 8356 126 -21.6 p quartz
D616 8356 130 -22.4 p quartz
D616 8356 99 -21.4 s quartz
D616 8356 128 s quartz
D616 8356 130 -22.4 s quartz
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Well Depth 
(ft) 

Homogenization 
Temperature      

(°C)

Ice-Melting 
Temperature 

(°C)

Salinity          
(Wt % NaCl eq.)

Primary/ 
Secondary 
Inclusions

Mineral Comments

D616 8356 113 s quartz
D616 8356 108 s quartz
D616 8356 128 s quartz
D616 8356 108 s quartz
D616 8356 118 s quartz
D616 8356 118 s quartz
D616 8356 118 s quartz
D616 8356 118 s quartz
D616 8356 118 s quartz
D616 8356 113 s quartz
D616 8356 125 -19.9 s quartz
D616 8356 122 -22.3 s quartz
D616 8356 113 s quartz
D616 8356 120 -23.5 s quartz
D616 8356 113 s quartz
D616 8356 -20.2 p quartz
D616 8356 -21.3 p quartz
D616 8356 -20.8 s quartz
D616 8356 128 -22.8 p quartz
D616 8356 130 -22.3 p quartz
D616 8356 -22.8 s quartz
D616 8356 -22.8 s quartz
D616 8356 -22.1 p  early calcite
D616 8356 -22.5 p  early calcite
D616 8356 -22.5 p  early calcite
D616 8356 -22.5 p  early calcite
D616 8356 -24.2 p  early calcite
D616 8356 -19.5 p  early calcite
D616 8356 -24.1 p  early calcite
D616 8356 -23.2 p  early calcite
D616 8356 -24.1 p  early calcite
D616 8356 -24 p  early calcite
D616 8356 -21.2 p  early calcite
D616 8356 -23.2 p  early calcite
D616 8356 -23.6 p  early calcite
D616 8356 -20.3 p  early calcite
D616 8356 -23.2 p  early calcite
D616 8356 43 p  early calcite oil+ vapor
D616 8356 52 p  early calcite oil+ vapor
D616 8356 48 p  early calcite oil+ vapor
D616 8356 43 p  early calcite oil+ vapor
D616 8356 48 p  early calcite oil+ vapor
D616 8356 48 p  early calcite oil+ vapor
D616 8356 53 p  early calcite oil+ vapor
D616 8356 55 p  early calcite oil+ vapor
D616 8356 64 p  early calcite oil+ vapor
D616 8356 63 p  early calcite oil+ vapor
D616 8356 68 p  early calcite oil+ vapor
D616 8356 68 p  early calcite oil+ vapor
D616 8372 -21.5 p  early calcite
D616 8372 -24.3 p  early calcite
D616 8372 -21.5 p  early calcite
D616 8372 -24.7 p  early calcite
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Well Depth 
(ft) 

Homogenization 
Temperature      

(°C)

Ice-Melting 
Temperature 

(°C)

Salinity          
(Wt % NaCl eq.)

Primary/ 
Secondary 
Inclusions

Mineral Comments

D616 8372 -25.5 p  early calcite
D616 8372 -25.5 p  early calcite
D616 8372 -22.6 p  early calcite
D616 8372 -25 p  early calcite
D616 8372 -24 p  early calcite
D616 8372 -24 p  early calcite
D616 8372 -22 p dolomite
D616 8372 -23 p dolomite
D616 8372 -24.5 p dolomite
D616 8372 -24.5 p dolomite
D616 8372 43 s calcite oil+ vapor
D616 8372 40 s calcite oil+ vapor
D616 8372 40 s calcite oil+ vapor
D616 8372 39 s calcite oil+ vapor
D616 8372 40 s calcite oil+ vapor
D616 8372 40 s calcite oil+ vapor
D616 8372 39 s calcite oil+ vapor
D616 8372 40 s calcite oil+ vapor
D816 8433 -25 p dolomite
D816 8433 p dolomite
D816 8433 p dolomite
D816 8444 -17 20.22 p dolomite
D816 8444 -17 20.22 p dolomite
D816 8444 -20.5 22.71 p dolomite
D816 8444 -20 22.38 p dolomite
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