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80° Examples of shallow submarine hot springs and related mineral deposits.
) MESOZOIC OR YOUNGER FAULTS OCCURRENCE LEGEND
Cenozoic Unclassified Name Location Setting Depth Style of Mineralization Name Location Setting Depth Style of Mineralization
i Normal Kolbeinsey Ridge loelandPlateau mid-ocean ridge 100m low-temperature pyrific sulfides (boiling vents) Matupi Harbor, Rabaul Crater New Britain arc volcano 30m low-temperature Fe-Mn oxide deposits
................ I S — : !
Mesozoic =y Skjalfandadjup IcelandPlateau mid-oceanridge 500 m gypsum, anhydrite, pyrite (boiling vents) " . e . .
Thrust. naope Y =1 Eviafiord lceland Plat d » 00 ’ hvdrit ! it Thalasea Geothermal Field New Britain arc volcano sea level pyritiferous muds and pyrite replacement deposits
............ b b bbb b - . . . 5
4 op / w, 37 yj_ajor ur . £eine Flatedu mI aeean rI ge 0 gypsum, ahhycre; pyrl.e . . Epi & Efate Islands New Hebrides arc volcano 500 m low-temperature Fe-Mn oxide deposits
Paleozoic Strike-slip............... P 2te|.nkéholl F::_I: i &1 :ce:anj I;:ateau ij-ocean rIjge 950 m Iow-tempera:u;e. an:/;lldrlte.:eposn? (Baling vents) Luise Caldera,Lihir Island Tabar-Feni Arc fore-arc rift sea level low-temperature pyritic sulfides (boiling vents) OCCURRENCE TYPE
eviiganes Ridge ( ) celand Plateau IT“ ~ocean ncge 500m gypsum, a.n Y |'Ite, n-oxides (_adlve .v.ents) Edison & Conical Seamounts Tabar-Feni Arc fore-arc rift 1000 m vein and disseminated pyrite i . .
° / Menez Gwen Azores Hot Spot ridge hot spot 850 m polymetallic sulfides, Au-Ag-barite (boiling vents) Armibittie lsland Tubar!Een arcioresarcrift <EDm hydrothermal discharge at shoreline Volcanoes- active and recent[y active volcanoes in the
Proterozoic Plate boundary #xial Veleano duandeiFuca Ridge ridge hot spot 1a00m polymetallic:suifides, Au-Ag-barite (bolling vents) Pacmanus Deposit Eastern Manus Basin back-arc rift 1600 m polymetallic sulfides shallow submarine environment . . . . ...........c.uiiiinnenninsan A
""""""" — Punta Banda Hot Springs California Borderlands faulted marginal basin 30m low-temperature pyritic sulfides (boiling vents) DEsHGS CaildFoR Eastern Marius Basif back-are rift 2000 m native sulfur (submarine solfatara)
Archean and undivided 28 Clementeraultzons Galfomi= Bordenands taulted mieainal basin 1800.m beniterdeposits:(Rarious-Jocationsiad water tepiis) Franklin Seamount Western Woodlark Basin back-arc rift 2000 m low-temperature Fe-Mn oxides, barite deposits Polymetallic massive sulphide deposits ........................... O
P bri Bogosilof Island Aleutian Arc island arc volcano <50 m hot springs associated with historical eruptions Riorihiorn liat Bagin Lau Basin P — 1600 m silica and barite deposits
recamorian i i i i 3 § o 5 : 3
A.(?Iak & Akutan IsIands AIeutIan Arc island arc.volcano sea level hydrothermf'zll dlscharg.e at shoreIlne . . White Church Lau Basin back-arc rift 1850 m polymetallic suffides, Au-Ag-barite Fe-OXIde, Slllca, bante' +/_ py”te deposn‘s and related
Pup. Vo.Icano,. Bering Sea Aleutian Arc back-are rift . 400 m carI)onate-rl(.:h hot springs and disseminated sulfides Vai Lil L&l Basik btk are Fift 1750 m polymetallic suffides, Au-Ag-barite Iow-temperature hydrothermal precipitates ........................ 0
Eerlugln Eas\l/nl iea.loflolkhztsk I;acl;-arc b.:tsm 1500 barge depo.5|t: h . i . Gl Hine Hina Vent Field Lau Basin back-are rift 1800 m polymetallic sulfides, Au-Ag-barite, native sulfur
Ua:rII?SVIrI Qleane KurIIe Islands o as "Tc i 722 m ca; onatlef-rlc ::t sp.rlngs Tfnt Sseminated suiides Rumble || West Kermadec Arc islandarc volcano 1500 m polymetallic sulfides, Au-Ag-barite Fe and Mn crUStsy near-field metalliferous sediments, and
S I_S r _0 cano urie s.an s islan are vo can.o <s0m native sulfur (su ma.rlne.s.o atara) . Brothers Seamount Kermadec Arc island arc volcano 1600 m polymetallic sulfides, Au-Ag-barite other Iow-temperature hydrothermalprecipitates D
SIJmISU Rift . Izu-BonIn Arc I)ack-arc rift 1500 m Iow-temperafture. barlte-.smca depos.lts i . Calypso Vents, Bay of Plenty Taupo Volcanic Zone back-are rift 170m anhydrite deposits (boiling vents)
ACKNOWLEDGMENTS: '\Klllta-.I.Baiongallze Caldera :zu-:onIn ﬁrc Is:anj are vo:cano T400m aItTred lejlrnlcel-fr.:h seAdlmAen:)s, I)ante-sulﬂde deposits Bransfield Strait Antarctic Peninsula back-arc rift 1000 m pyrite, marcasite, and amorphous silica deposits
: 5 o 5 yolinsho Laigera EUEONIN.AlE 1slane arevoleano 1000m polymetallic sulfides, Au-Ag-barite Loihi Seamount Hawaiian Islands intraplate hot spot 1000 m low-temperature Fe-Mn oxides (active vents)
This work was S_UPPWTEde the Department af_the Interior's M’"e’a_l l"St’_t’-’te Suiyo Seamount |1zu-Bonin Arc island arc volcano 1300 m polymetallic sulfides, Au-Ag-barite e s . . : 5
Program administered by the U.S. Bureau of Mines through the Marine Minerals Mokuyo® i P land : 566 i i 4 e Teahitia-Meahitia Seamounts Austral-Society Islands intraplate hot spot 1500 m low-temperature Fe-Mn oxides (active vents)
Technology Center under grant number G1145128-9711. Okuyo Seamoun Zu-sonin Are 'sland arc volcano m active venting (no description) Macdonald Seamount Austral-Society Islands intraplate hot spot 200 m low-temperature Fe-Mn oxides (active vents)
Kaikata Seamount zu-Bonin Arc island arc volcano 900 m quartz-pyrite stockwork in altered andesite (boiled) Pitcairn Seamount Austral-Society Islands intraplate hot spot 400 m Fe-Mn oxide crusts
The _Compilaﬁan of active and fece”tl_y active Va/c_am?es in the S_haIIOW submarine Kasuga Submarine Volcanoes Northern MarianaArc island arc volcano 400 m low-temperature Fe-Mn oxide deposits, native sulfur . . . .
environment (1971-1993) was provided by T. Simkin and L. Siebert of the Global Esmeralda Bank Mariana Arc island arc volcano 300 m native sulfur (submarine solfatara) Milos Acdean Aig ‘slahd icvolcano <5om fiydromiermaldiseharge atshoreline
Volcanism Program, Smithsonian Institution. " Hima B i b it . s e Faeveins | . i i Santorini Caldera Aegean Arc island arc volcano 40m low-temperature, Fe-Mn oxides and siderite
T h d for shaded relief ided in diaital f by W.R. R ago.s fma Bay 8gos Ima &y,=. Ryushu rI ecare gom sutt evelps n rT1ar|ne Sje_ iments (bailing vents) Vuleano, Baie di Levante Aeolian Arc island arc volcano <50 m pyritiferous muds and pyrite replacement deposits
opography used for shaded relief was provided in digital format by W.R. Roest Fushime Geothermal System Kagoshima Bay, S. Kyushu rifted arc sea level polymetallic sulfides (boiling geothermal well) Pali s t Aeolian A island I 600 ymetali fides. Au-Ag-barit
and W. Miles, Geophysics Division, and G. Oakey, Atlantic Geoscience Centre, Satsuma-lwojima Island Kagoshima Bay, S. Kyushu rifted arc sea level hydrothermal discharge at shoreline alinure Seamoun eolan Are s and are voeano " poymea IOSUNEES, AUTgFbarms
Geological Survey of Canada, and was derived from Bathymetric and Topographic ) ! g Y, S Ry ) Y ) ) 9 i - Panarea Seamount Aeolian Arc island arc volcano 80m polymetallic sulfides, Au-Ag-barite
Shaded Relief, Geological Survey of Canada, Open File 2900, January, 1994, Jade Field, Izena Cauldron Okinawa Trough rifted arc 1300 m polymetallic sulfides, Au-Ag-barite (boiling vents) Kerbit Deep Red Sea HASEOHT GCEARIC Fift 1600 m Siilfde-Fich VeRtSIH bire oot
combined with ETOPOS: Relief Map of the Earth’s Surface; EOS Transactions, Minami Ensei Knolls Okinawa Trough rifted arc 700 m polymetallic sulfides, anhydrite (boiling vents) Danakil Depression Afar Rift AR GRS ARIGHT - Fe-Mii oxid8s afid baifits deposits
American Geophysical Union, Volume 67, p. 121, 1986 lheya Ridge, Clam Site Okinawa Trough rifted arc 1400 m carbonate-rich hot springs (boiling vents)
Oceanic plate boundaries were provided in digital format by W.R. Roest,
Geophysics Division, Geological Survey of Canada and R.D. Mueller,

University of Sydney, Australia, and were derived from; Mueller, R.D.,
Roest, W.R., Royer, J.C., Gahagan, L., and Sclater, J.G., A Digital Age
Map of the Ocean Floor, Scripps Institute of Oceanography Reference
Series no. 93-30, 1993

Land-based geology was derived from Kirkham, R. V., Chorlton, L.B., and
Carriére, J.J., Generalized Geology of the World, Geological Survey of
Canada, Open File 2915a, August 1994

Coastlines and drainage were obtained from ArcWorld, 1:25 000 000
scale, and are copyrighted data containing the intellectual
property of Environmental Systems Research Institute (ESRI)
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SHALLOW SUBMARINE HYDROTHERMAL SYSTEMS
AND ASSOCIATED MINERAL DEPOSITS
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Preliminary compilation by M.D. Hannington, 1996

Digital cartography by M. Méthot and T.D. West, Geological Survey of Canada

Any revisions or additional geological information known to the user
would be welcomed by the Geological Survey of Canada
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