Geological sources provided only limited energy for life on the early Earth. Less than 1% of vented CO2 ever became organic carbon before it was buried.  In contrast, a carbon atom on the modern Earth goes through photosynthesis and decay ~200 times before it is buried. H2 from serpentinization provided a major dispersed niche in the subsurface for CO2-consuming methanogenesis. H2 at basaltic and serpentine vents provided significant localized niches. H2 from subaerial volcanism provided a comparably bountiful methane-producing niche in surface waters and a pre-adaptation to photosynthesis. SO2 from arc volcanoes biologically reacted with methane and organic matter. It provided a distributed surface niche where the gas entered surface waters and local niches around shallow submarine vents.  Photolysis of methane in the upper atmosphere produced soot and CO gas, which supplied significant surface niches that produced methane and CO2. The soot preferentially came down near the poles. Conversely, shales that had already equilibrated with weathering conditions provided meager energy for chemoautotrophs. This and the dearth of organic carbon (production less than 10^11 moles per year) imply that black shales are a biomarker for photosynthesis. In contrast, teeming photosynthetic systems put energy into the rock enhancing weathering.

