Banded Iron Formations
General Characteristics:

· Thinly bedded or laminated chemical sediments containing 15% or more Fe (typically 25 – 35%) of sedimentary origin, commonly but not necessarily containing layers of chert.

· Deposits of Hematite and magnetite interlayered with chert and layers of Fe-silicates ± carbonates that are collectively hundreds of meters thick and 100’s to 1000’s of kilometers in lateral extent.

· Laminae are 0.5 – 3 cm thick (simplest is Hm – chert layers).

· Other names: jaspilite, itabirite, taconite, or banded ironstones.

· Age: 2.5 – 1.9 Ga (for the bulk of BIF’s; almost 98% of all deposits).

Facies:

1- Oxide facies: Hematite & Magnetite, ± carbonates, chert. Texture commonly oolitic. Commonly with 30 – 35% Fe.

2- Carbonate facies: Interbedded chert and siderite in subequal proportions. Lacks the granular or oolitic texture, appears to have accumulated as fine muds below wave action.

3- Silicate facies: Iron silicate minerals associated with Mgt, siderite and chert. Primary Fe-silicates were probably chamosite, greenalite, glauconite, and minnesotaite.
4- Sulfide facies: Carbonaceous shales with pyrite. Organic matter constitutes ~ 7 – 8%. Formed under anaerobic conditions.

Types: 

1- Algoma type: 

· Archean greenstone belts. 

· Some exhalative origin inferred?

· Greywacke – volcanic association: oxide, carbonate and sulfide facies present; Fe-silicates often in the carbonate facies.

· Streaky lamination, oolitic and granular textures are absent. 

2- Superior type: 
· Thinly banded 

· Oxide, carbonate and silicate facies

· Free of clastic material

· No direct association to volcanic rocks.

Constraints on a genetic model:

· Direct precipitation (chemical or biogenic) on continental shelves, barred basins (with evaporites, flat prograding coastlines, or intracratonic basins.

· Varve like appearance
· Role of blue green algae: Precipitate Fe(OH)3 under reducing conditions.

· Source of Fe: (a) continental: problem with feldspars & bauxites; (b) Volcanic or submarine hydrothermal activity: low T (< 300°C hydration of newly formed igneous crust).

· Mode of transport: as bicarbonate in a CO2 – rich, O2 poor early atmosphere.

Genetic models: (six competing models)

1- SiO2 and Fe associated with volcanism were poured out on the seafloor from springs.
2- SiO2 and Fe are brought from landmasses through erosion, carried in solution, and dumped in shallow basins. Deposition took place in a rhythmic fashion due to some seasonal variations (similar to that responsible for the formation of varves). Blue green algae may have played a role in the precipitation of the Fe.

3- Deposition as thickly bedded ferruginous tuffs. These were then diagenetically oxidized and silicified under the influence of solutions that were partly volcanic in origin.

4- Deposition as final products of carbonate sedimentary cycles.

5- Archean seas were acidic with pH of 6, and Eh of 0, in equilibrium with an atmosphere rich in CO2. These conditions kept the Fe in solution as Fe2+. As the CO2 level in the atmosphere was depleted, the pH of seawater increased, and Fe was precipitated as siderite and magnetite.

6- Upwelling of cold, deep seawater onto a warm continental shelf. Cold water saturated in CO3-2, Ca2+, and Fe2+, as well as amorphous silica. All would precipitate as these waters mixed with warmer waters. 

