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Appendix A Cyclosilicate sample information
Rocktype and/or facies and/or mineral (References)
Sample Mineral Locality assemblage and/or P-T estimates [Donor]
80192 Beryl Buckfield, Maine Var. morganite; Pegmatite; Brl-ms-kfs-qtz [AMNH]
23215 Beryl Var. morganite; Pegmatite; Brl-ms [AMNH]
40597 Beryl Minas Gerais, Brazil Var.emerald; Pegmatite; Brl-ms [AMNH]
1 Beryl Kunar, Afghanistan Var.aquamarine; Pegmatite; Brl-ms [KL]
80145 Beryl Salzburg, Austria Var. emerald; Schist; Brl-ms [AMNH]
L ieR Alb Co.
WYO-2 Cordierite V:;asgi ange, Albany Lo., Metasomatic deposit ina metanorite; Crd (1,2,3,4,5);[CG]
CL-177-1 Cordierite Pikwitonei Granulite Domain, Granulite; Qtz(rt)-plag-kfs-bt-crd-grt-ilm-po-py- (1,6): [CG]
MB, Canada sp-zrn; 6.1-6.8 Kb, 648°C o
U hibolite; Ged-col-bt-plag-gtz; 6+1 Kb
Wards Cordierite Manitouwadge, ON, Canada PREr a:’np ioolite, bed~o plag-qtz, " (1,7);[CG]
650+£30°C
- L Geco Mine, Manitouwadge, Amphibolite; Crd—po—ccp—py—qtz—bt—fsp; 6+1 )
25 Geco Mine Cordierite ON, Canada Kb, 650+30°C (1,7,8,9);[CG]
Granulite (probably lower temp, in pocket); Qtz-
NEB6A-24b Cordierite Sturbridge, MA, USA plag-kfs-bt-crd-grt-ged-sill-rt-zrn-opaques; 6.3 (1,10); [CG]
Kb, 675-730°C
- . Crystalsin a quartz matrix froma mica schist;
118171 Cordierit Rich d, NH, USA ! 1,11); [CG
ordierte fenmone, i, Crd—qtz—tur—rt—{ky)—crn—st-ath (2,11); [cG]
. vt e el (4,8,12,13,14,
80537 Cordierite  Haddam, CT, USA g;;sfgls in pegmatite “dike” in bt-gneiss; Bt; 580- ¢ ¢ 7).
[AMNH]
88593 Cordierite Haddam, CT. USA Crystalsin pegmatite “dike” in bt-gneiss; Crd-qtz- (4,8,12,13 14,

mic-ab-tur-grt-zrn-col-bt-cbrl; 580-650°C

15,16,17); [CG]
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Appendix A (continued)
. A - (4,8,12,13,14,
26230 Cordierite  Haddam, CT, USA Crystatiinpegmattic Mi= nbtgecies Crd gz 0 o0 491
mic-ab-tur-grt-zrn-col-bt-cbrl; 580-650°C
[AMNH]
P tite vein cutting Schist; Crd-qtz-feld-bt-
84-264-1 Cordierite  Guilford, CT, USA SESEEES ISR RESE SCRSL S e (1,4); [CG]
gneiss
Crd xenocrystfound as loose material from
H ieri IH | i :
06 Cordierite El Hoyazo Volcano, SE Spain westhered lava: 5-7 Kb, 850£50°C (18,19, 20); [CG]
L . ) Granulite facies; Grt-crd-sill-bt-plag-qtz; 5-6 Kb, )
Vs-1 Cordierite Chiaravalle, Calabria, Italy 230+20°C (21); [CG]
10398 Cordierite Bavaria, Germany Bt [AMNH]
. . . 8,22,23,24,
TUB-1 Cordierite DolniBory, Czech Republic Pegmatite; Kfs-ab-qtz-tur-ms-ap-grt 25)_ (CG]
43090 Cordierite Telemark, Norway Bt [AMNH]
33294 Cordierite Telemark, Norway Bt [AMNH]
106886 Cordierite Telemark, Norway Bjordammen Pegmatite (14); [CG]
- Quartz pegmatite; Qtz—crd (pinnitized); 3-4 Kb, )
C004 Cordierite Sgndeled, Norway 50050°C (13); [CG]
7114 Cordierite Sopparjok, Finnmark, Norway  Crd-grt-gneiss [cG]
26539 Cordierite Aust-agder, Norway Crd-grt-bt-gneiss [CG]
- N Orthoamphibole-Gneiss; Qtz—plag—crd-bt—ilm—
TA- F -
A-5 Cordierite Orijarvi, Finland ath+gedcumealm: 3Kb, 550-600°C (3,26,27); [CG]
Antexite; Qtz-kfs-plag-grt-crd-bt-sill-il -po-
89V Cordierite  Ivalojoki-Inarijérvi, Finland Zr';i:'; ; 1QKb, 8;:;2 f, c cra-bbsii-impypo h8): [ca]
fs-qtz-crd-grt-plag-bt-sill-rut-zrn; 6.2-7.
13 Cordierite  Airportivalo, Finland K al=Coc-Srb-piag Sk el 6.2-7.2 KD, (28): [CG]

760-830°C
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Appendix A (continued)

Muzkol Complex, East Pamir, Pegmatoid isolations in epidote-amphibolite

G-155a Cordierite Tajikistan facies (29); [CG]
I ite Trans- Plag-crd-ert-sill-<ol-
S.India 1 Cordierite  Kerala; Khondatite belt, India :gir;:sl;tsﬁéa"“"te rans; Plag-crd-grtsillspl; ) 30) [cq]
L . . Granulite facies; Sapp—ged—crd-sill-sp—crn—bt- )
42/I1A Cordierite Kiranur, South India plag: 7+ .4 Kb, 740440°C (25,31); [CG]
- . . Single crystal, granulite facies; Grt—crd—bt—kfs— )
129875 Cordierite Manik Ganga, Srilanka plag-gtz: 5.2-5.9 Kb, 730°C (32,33);[CG]
CTSiM Cordierite Tsihombe, South Madagascar [CG]
C006 Cordierite Madagascar Gemstone, single crystal peg; Crd [CG]
) - fels- Qtz-crd- 4- )
X-1 Cordierite Reynolds Range, Australia ggg:éz Cordierite eranolels, Ktz cnd: 4-31Kh, 150 (1); [CG]

Mineral abbreviations: albite (ab), almandine (alm), andalusite (and), anthophyllite (anth), apatite (ap), beryl (brl), biotite (bt), chalcopyrite (ccp),
chrysoberyl (cbrl), columbite (col), cordierite (crd), corundum (crn), cummingtonite (cum), garnet (grt), feldspar (fds), gedrite (ged), iimenite
(ilm), K-feldspar (kfs), kyanite (ky), microcline (mic), muscovite (ms), plagioclase (plag), pyrite (py), pyrrhotite (po), quartz (qtz), rutile (rt),
sapphirine (sapp), sillimanite (sill), spinel (sp), staurolite (st), tourmaline (tur), zircon (zrn).

Literature: (1) Vryet al. (1890), (2) Newhouse and Hagener (1948), (3) liyima (1960), (4) Leake (1860), (5) Barker (1962), (6) Mezger et al.
(unpublished manuscript), (7) Pan and Fleet (1995), (8) Goldman et al. (1977),(2) James et al. (1978), (10) Robinson et al. (1986),(11) Robinson
and Jaffe (1969), (12) Heinrich (1950), (13) Miyashiro (1957), (14) Newton (1966), (15) Povondraand Cech (1978), (16) Armbruster and Irouschek
(1983),(17) Armbruster (1986), (18) Cesare etal. (1897),(12) Cesare (2000), (20) Cesare et al. (2007),(21) Schenk (1989),(22) Cernyetal. (1997),
(23) Stanek and Miskovsky (1964),(24)Hochellaetal. (1979),(25) Geiger et al. (2000), (26) Visser and Senior (1991), (27) Schneiderman and
Tracy(1991),(28)Hoérmann et al. (1980), (29) Stolpovskaya et al. (1998), (30) Chacko et al. (1987),(31) Lal et al. (1984), (32) Dahanayake (1980),
(33) Malchereketal., (2001)

Donors: [AMNH] — American Museum of Natural History, [KL]— Kristin Lazzeri [CG] — Charles Geiger



American Mineralogist: January 2016 Deposit AM-16-15363
Bebout et al: Pathways for Nitrogen Crust-Mantle Cycling

APPENDIX A REFERENCES CITED

Armbruster, T. (1986) Role of Na in the structure of low-cordierite: A single crystal X-ray study.
America Mineralogist, 71, 746-757.

Armbruster, T. and Irouschek, A. (1983) Cordierites from the Lepontine Alps: Na + Be — Al
substitution, gas content, cell parameters and optics. Contributions to Mineralogy and
Petrology, 82, 389-396.

Barker, F. (1962) Reaction between mafic magmas and pelitic schists, Cortland, New York.
American Journal of Science, 262, 614-634.

Cerny, P. Chapman, R. Schreyer, W., Ottolini, L., Bottazzi, P. and McCammon, C. (1997)
Lithium in sekaninaite from the type locality, Dolni Bory, Czech Republic. Canadian
Mineralogist, 35, 167-177.

Cesare, B. (2000) Incongruent melting of biotite to spinel in a quartz-free restite at El Joyazo (SE
Spain): Textures and reaction characterization. Contributions to Mineralogy and Petrology,
139, 273-284.

Cesare, B., Maineri, C., Baron Toaldo, A., Pedron, D. and Acosta Vigil, A. (2007) Immiscibility
between carbonic fluids and granitic melts during crustal anatexis: A fluid and melt inclusion

study in the enclaves of the Neogene Volcanic Province of SE Spain. Chemical Geology,
237, 433-449.

Cesare, B., Mariani, E.S. and Venturelli, G. (1997) Crustal anatexis and melt extraction during
deformation in restitic xenoliths at El Joyazo. Mineralogical Magazine, 61, 15-27.

Chacko, T., Ravindra Kumar, G. R., and Newton, R. C. (1987) Metamorphic PT conditions of the
Kerala (South India) khondalite belt, a granulite facies supracrustal terrain. Journal of
Geology, 95, 343-358.

Dahanayake, K. (1980) Modes of occurrence and provenance of gemstones of Sri Lanka.
Mineralium Deposita, 15, 81-86.

Geiger, C.A., Armbruster, T., Khomenko, V. and Quartieri, S. (2000) Cordierite: I. The
coordination of Fe*". American Mineralogist, 85, 1255-1264.

Goldman, R.S., Rossman, G.R. and Dollase, W.A. (1977) Channel constituents in cordierite.
American Mineralogist, 62, 1144-1157.

Heinrich, E. W. (1950) Cordierite in pegmatite near Micanite, Colorado. American Mineralogist,
35, 173-184.

Hochella, M.F., Brown, E.B., Ross, F.K. and Gibbs, G.V. (1979) High-temperature crystal
chemistry of hydrous Mg- and Fe-cordierites. American Mineralogist, 64, 337 -351.

Hormann, P.K., Raith, M., Raase, P., Ackermand, D. and Seifert, F. (1980) The granulite
complex of Finnish Lapland: Petrology and metamorphic conditions in the Ivaljoki-Inarijiirvi
area. Geological Survey of Finland Bulletin, 308, 1-95.

liyima, T. (1960) Recherches sur le role de 1'eau dans la structure et le polymorphism de la
cordiérite. Bulletin de la Société Frangaise de Minéralogie et de Crystallographie, 83, 511-
514.

James, R., Grieve, R.A.F. and Pauk, L. (1978) The petrology of cordierite—anthophyllite—gneisses
and associated mafic and pelitic gneisses, Manitowadge, Ontario. American Journal of
Science, 278, 41-63.



American Mineralogist: January 2016 Deposit AM-16-15363
Bebout et al: Pathways for Nitrogen Crust-Mantle Cycling

Lal, R.K., Akermand, D., Raith, M., Raase, P. and Seifert, F. (1984) Sapphirine-bearing
assemblages from Kiranur, Southern India. A study of chemographic relationships in the
Na,0O-FeO-MgO-Al,0;-Si0,—H,0 system. Neues Jahrbuch fiir Mineralogie, 150, 121-152.

Leake, B.E. (1960) Compilation of chemical analyses and physical constants of natural
cordierites. American Mineralogist, 45, 282-298.

Malcherek, T., Domeneghetti, M.C., Tazzoli, V., Ottolini, L., McCammon, C. and Carpenter,
M.A. (2001) Structural properties of ferromagnesian cordierites. American Mineralogist, 86,
66-79.

Miyashiro, A. (1957) Cordierite-indialite relations. American Journal of Science, 255, 43-62.

Newhouse, W.H. and Hagener, A.F. (1949) Cordierite deposits of the Laramie Range, Albany
County, Wyoming. Geological Survey Bulletin, Wyoming 41.

Newton, R.C. (1966) An experimental determination of the high-pressure stability limits of
magnesian cordierite under wet and dry conditions. Journal of Petrology, 80, 398-402.

Pan, Y. and Fleet, M.E. (1995) Geochemistry and origin of cordierite-orthoamphibole gneiss and
associated rocks at an Archaean volcanogenic massive sulfide camp: Manitouwadge, Ontario,
Canada. Precambrian Research, 74, 73-89.

Povondra, P. and Cech, F. (1978) Sodium—beryllium-bearing cordierite from Haddam,
Connecticut, U.S.A. Neues Jahrbuch fiir Mineralogie — Monatshefte, 5, 203-209.

Robinson, P. and Jaffe, H.W. (1969) Aluminous enclaves in gedrite-cordierite gneiss from
southwestern New Hampshire. American Journal of Science, 267, 389-421.

Robinson, P.T., Melson, W.G., O’Hearn, T. and Schmincke, H. (1986) Volcanic glass
compositions of the Troodos ophiolite. Cyprus. Geology 11, 400-404.

Schenk, V. (1989) P—T—t path of the lower crust in the hercynian belt of southern Calabria. in
Daly, J.S., Cliff, R.A., Yardley, B.W.D. (Eds.), Evolution of Metamorphic Belts. Geological
Society Special Publication. 43, 337— 342.

Schneiderman, J.S. and Tracy, R.J. (1991) Petrology of orthoamphibole—cordierite gneisses from
the Orijarvi area, SW Finland. American Mineralogist, 76, 942-955.

Stanek, J. and Miskovsky, J. (1964) Iron-rich cordierite from the Doln1” Bory pegmatite. Casopis
Pro Mineralogii a Geologii, 9, 191-192 (in Czech).

Stolpovskaya, V.N., Sokol, E.V. and Lepezin, G.G. (1998) IR spectroscopy of water in natural
cordierites. Russian Geology and Geophysics 39, 65-73.

Visser, D. and Senior, A. (1991) Mg-rich dumortierite in cordierite orthoamphibole-bearing rocks
from the high-grade Bamble Sector, south Norway. Mineralogical Magazine, 55, 563-577.

Vry, K.J., Brown, P.E. and Valley, J.W. (1990) Cordierite volatile content and the role of CO; in
high grade metamorphism. American Mineralogist, 75, 71-88.



	AppendixALocations60415.pdf
	AppendixAREFERENCES60415.pdf



