Startabound and Startiform Deposits in Sedimentary Rocks
These are formed in very thick sedimentary basins (> 10 km) with high geothermal gradients, Ores are bedded to banded, large lateral extent, not directly related to volcanic rocks.

Types:

A- Stratiform sediment hosted Pb-Zn-Ag-Cu deposits in carbonaceous sediments. Example: Ruby Creek, Alaska. Syngenetic to diagenetic.
B- Terrigenous hosted deposits (Fe – Zn – Pb – Ba – Ag). Examples: Sullivan mine, Canada. 
C- Mississippi Valley Type deposits (carbonate hosted Zn – Pb – Fe). Examples: SE Mo.
D- Red Bed Cu Deposits: (stratabound): (Cu – Co). In carbonaceous clastics immediately overlying red beds; at the interface b/w the fluvial and marine environments. Examples: Zambia and Congo. Diagenetic. 
Mississippi Valley type deposits

(Carbonate hosted stratabound Pb - Zn deposits)

Characteristics:
· General: Lack of relationship to igneous sources, host rocks unmetamorphosed, very large lateral extent.

· Ore minerals: Galena, Sphalerite, Barite, and Fluorite. Minor marcasite, pyrite, and Ccp.
· Gangue minerals: Dolomite, calcite

· Host rocks: Carbonates, rarely in cherts and shales. Always unmetamorphosed.

· Nature of Ore bodies: (i) Open space filling in post-lithification structures (epigenetic), or (ii) stratiform lenses in dolomitized reef carbonates (syngenetic?). Highly localized within one or two units, hence the term “stratabound”.
· Age of host rock: Paleozoic to Mesozoic.

· Structural control/ special features: in flanks of basins, pinchouts, below or above unconformity surfaces, in solution breccias (associated with karst environments).

· Textures: Open space filling, crustification, and colloform textures. Rarely massive or in cross-cutting veins. Lack of replacement features. May also occur as stratiform, finely laminated layers.
· Mineralizing fluid: saline brine w/ 10 – 30 wt% NaCl equivalent (similar to that of oil field brines). Has complex O and H isotopic signatures, probably resulting from mixing of meteoric and formation (sea?) water, (34S usually positive.
· Depositional T: 80 – 150°C.

· Source of metals: Sea water????

· Genesis:

1- Deposition of host rocks in a marine env., possibly enriched in metals by some hydrothermal activity?

2- Diagenesis of the host rock by compaction releases some of the formation water (connate) at T = 150 – 100°C.
3- Fluids released carry some of the metals, become more saline as they pass through shales and evaporites, and hence dissolve more metals, and carry them as chloride (e.g. PbCl+ and PbCl-4), bisulfide, or organometallic complexes.

4- Fluids are expelled from the sedimentary rocks towards the margins of the basin (carbonate reef and back reef environments). 

5- Four hypotheses have been proposed for the deposition of the ore: (a) Source of S was sulfates carried by the same solution that carried the metals as chloride complexes. Deposition took place when the sulfates were reduced by CH4 or other hydrocarbons to produce such S which may then react with the chloride complexes depositing the sulfides. The reefs may have been traps for oil which then facilitates this process. (b) the solutions carried the metals as chloride complexes which precipitated sulfides upon encountering H2S bearing fluids. (c) the metals may have been carried as bisulfide complexes (e.g. Pb(HS)3-). In this case, oxidation is needed to cause the deposition of the ore). Again, the reefs (or a change in the depositional environment) may have facilitated this process. Boiling or cooling by mixing with ground water. Faulting and brecciation may have also brought on a similar change. (d) Solutions carried the metals as organometallic compounds and the sulfur as H2S. Deposition took place upon cooling. 
