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Conversion of carbon dioxide into methane formation by methane-producing bacterium 
FJ10 under pressurized conditions
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In this study, fresh water methane-producing bacterium (MPB), strain FJ10, which used H2 as an electron donor and CO2 as an 
electron acceptor, was isolated and chosen as the primary methanogen for the conversion of CO2 into CH4. Improvements to 
culture medium to increase methane formation were investigated using a fractional factorial design in 32 experiments with six 
variables under consumption of H2/CO2 at ratios of 4 and 1. The tested nutrient compositions were NaCl, NH4Cl, FeSO4, MgCl2, 
H2PO4 and yeast extract. Experimental results indicate that yeast extract was essential for growth of strain FJ10 to impact the 
conversion of CO2 into CH4. Strain FJ10 generated maximum CH4 formation with 5.0 g/l of yeast extract. Moreover, optimal 
culture conditions for methane production by strain FJ10 were 40°C and pH 8. Approximately 22-25% of CO2 conversion into 
CH4 was achieved at an H2/CO2 ratio of 4 and roughly 2.5-6% of CO2 conversion into CH4 was obtained at an H2/CO2 ratio of 1 
under different pressurized conditions of 1 atm, 50 atm and 100 atm. Under 100 atm, about 6780 µM CH4 was produced with an 
H2/CO2 ratio of 4 and 4240 µM CH4 was produced with an H2/CO2 ratio of 1 under the steady state condition. The kinetic model 
for H2/CO2 utilization and CH4 formation under different pressures was verified by experimental data. Model predictions are in 
good agreement with experimental results. The experimental and modeling approaches in this study can be applied to evaluate 
the conversion of CO2 into CH4 as an energy source by geo-microorganisms in geological sequestration.
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Modeling the effects of climate change on white bark pine along the Pacific crest trail
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The Pacific Crest Trail (PCT), one of eight National Scenic Trails, stretches 2,650 miles from Mexico to the Canadian border.  
At high elevations along this trail within Inyo and Sierra National Forests, the population of the white bark pine tree has 

been diminishing primarily due to infestation of the mountain pine beetle. The white bark pine is a keystone species in subalpine 
forests with a number of significant roles in ecosystem function, including providing a considerable food source for many animal 
species. Since white bark pine is in decline across the western United States, it is currently listed on the Endangered Species 
Act (ESA) candidate list. Studying the white bark pine helps provide a clearer understanding of present and future effects of 
climate change on high elevation vegetation species. Recent drought has weakened the white bark pine and higher minimum 
temperatures accelerate the population growth of the mountain pine beetle. Through the use of remote sensing technologies, we 
analyzed the rate and spatial extent of white bark pine tree mortality from 1984 to 2011 using the Landsat-based Detection of 
Trends in Disturbance and Recovery (LandTrendr) program.  Climate data, soil properties, and biological features of the white 
bark pine were incorporated in the Physiological Principles to Predict Growth (3-PG) model to predict future rates of growth 
and assess its applicability in modeling natural white bark pine processes. Finally, the Random Forest algorithm was used with 
topographic data, current climate data, and future climate forecasts for the years 2030, 2060, and 2090 to predict distribution of 
healthy and blighted white bark pine trees.
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