
Conclusion

• At sites of hydrothermal venting, 
turbulent mixing of hot vent fluids with 
cold deep ocean waters creates strong 
physical and chemical gradients in 
hydrologic features called plumes made 
from mineral particles.

• These hydrothermal vents create 
environments where metals such as iron, 
many other precious metals (manganese, 
copper, etc.) and a variety of gases 
escape spreading for kilometers over the 
sea floor. 

• These particles are highly 
involved highly with ocean 
biogeochemistry

• The three stages of my experiment:
1. optimize sample preparation.
2. carry out morphological 

observations of the samples.
3. design and test possible methods 

for quantifying and characterizing 
plume particles.

• Cron, B.R., Breier, J.A., Jiang, H., Dick, G.J., Toner, B.M. Spatially resolved characterization of 
sulfur, sulfides, iron, and carbon of particles collected in-situ from the Van Damm
hydrothermal vent, Mid-Cayman Rise. In preparation for Geochimica Cosmochimica Acta.

• Dick GJ, Anantharaman K, Baker BJ, Li M, Reed DC and Sheik CS (2013) The microbiology of 
deep-sea hydrothermal vent plumes: ecological and biogeographic linkages to seafloor and 
water column habitats. Front. Microbiol. 4:124.

• Dymond, J., and S. (Oregon State Univ. Roth. “Plume Dispersed Hydrothermal Particles: A 
Time-Series Record of Settling Flux from the Endeavour Ridge Using Moored Sensors.” 
Geochimica et Cosmochimica Acta; (USA) 52:10 (1988): n. pag. Print.

References

Materials & Methods 

Results

Acknowledgments

Characterization of Hydrothermal Vent Particles 
Using Scanning Electron Microscopy (SEM)

Introduction

• I have obtained many images that can 
be used to measure particle size 
distributions and elemental 
composition.

• The qualitative data shows some of the 
expected particles and other elemental 
material as well as the biological 
material (waffle and circular shaped 
matrixes) mixed throughout.

• The qualitative method was successful 
while the quantitative method is just 
beginning to scrape the surface of 
determining a method to count 
hydrothermal vent particles. 

Problems
• At higher magnifications the qualitative 

methods show there are many particles 
<1μm, not able to be seen at the 
quantitative frames. 

• When experimenting with the 
quantitative method, the frames were 
off by ~4μm (varied with location) due 
to slight movements from the SEM.

• To develop a system to quantify 
particles one will have to take into 
account biological material and the 
filter’s pores.

• The particulate material used for 
this experiment included 3 
samples taken from 0.5m above 
3 different vents (ABE, Kulo
Moana, and Mariner) within the 
Eastern Lau Spreading Center. 

• JEOL-6500 SEM (and handling 
equipment) allowed access to 
fine-scale visual frames from 
samples directly from its original 
filter paper (polycarbonate).
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Qualitative Method Quantitative Method
• This approach started analyzing 

particles from x500 
magnification and progressively 
increased the magnification until 
the smallest particles were 
visible (~ x30,000).

• This method is designed to show 
the qualitative composition of 
elements and biological material 
collected from each of the 3 
vents.

• This approach stayed at the x500 
magnification on the SEM and 
took side by side photos in a 
grid-like pattern (shown below 
in the results).

• This method begins to show 
possible solutions to quantifying 
the size of various particles, the 
shape of the particles, and 
eventually creating a particle 
counting software.

Qualitative Results

• To the right you see 
a qualitative method 
being used on a 
sample from the 
Kulo Moana Vent.

• Observing the qualitative data from the 3 samples was the observational part of the 
experiment, giving a first time view of the structure to the particles collected.

Quantitative Results
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• The grid-like 

pattern to the 
right shows the 
pattern 
developed to 
map a portion 
of the ABE vent.
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