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Supplementary Figure 1. (A) EDS spectra acquired from five blank regions on the TEM grids. 
Spectra show that carbon, oxygen, silicon, and nickel are the major elements detected in the 
blank. (B) The ratio of C:Ni intensity in the blank samples is 5.2 ± 0.8, (C) while samples have 
C:Ni values of between 7.6 (Biovent, 15 °C, particle E) and 70 (Biovent, 15 °C, particle C), 
indicating that carbon observed in the analyzed particles derives from the particles and not the 
TEM grid or another artifact. The one exception is particle A (Biovent, 335 °C) which has a 
C:Ni of 2.3; it is unclear why signal from the TEM grid predominates in this sample but note 
that compositionally it also appears to be pure carbon. 
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# vent sample type sample 
temperature (°C) C counts Ni counts C/Ni

A Biovent end-member 335 4576 1951 2.3

B Biovent end-member 335 15082 373 40.4

C Biovent plume 15 4348 62 70.1
D Biovent plume 15 20376 1114 18.3
E Biovent plume 15 3088 409 7.6
F P Vent plume 15 38726 1389 27.9
G P Vent plume 15 29679 922 32.2
H Q Vent low-temperature 35 4921 99 49.7

blank C counts Ni counts C/Ni

1 1344 266 5.05
2 589 93 6.33
3 683 172 3.97
4 3839 706 5.44
5 3394 644 5.27
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hkl B C D F G H I AMCSD 14675

002 3.36 3.36 3.35 3.38 3.35 3.36

100 2.15 2.08 2.11 2.08 2.12 2.17 2.14 2.13

101 2.04 2.06 2.03 2.03

110 1.24 1.24 1.23 1.22 1.24 1.26 1.24 1.23

112 1.16 1.15 1.16 1.16 1.18 1.15 1.16

200 1.07 1.06 1.07 1.06 1.09 1.07

Supplementary Table 1. Measured d-spacings (Å) from SAED patterns and from HRTEM 
images compared with those from the American Mineralogist Crystal Structure Database entry 
14675. Blank spaces indicate that a ring or spot corresponding to that reflection was not 
observed. 
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Supplementary Figure 2. Additional selected area diffraction patterns and high resolution TEM 
images from particles B, C, D, and G, with diagnostic reflections and d-spacings indicated.
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Supplementary Figure 3. TEM images of carbon-rich, nitrogen-bearing particles that may 
reflect organic matter undergoing thermal alteration. 
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Supplementary Table 3. Results from Elemental Analysis of diesel particulate matter and 
graphite standards, demonstrating that particulate graphite can be quantitatively measured via 
EA and may be misclassified as a component of particulate organic carbon. 

Sample n % recovery expected % recovery

diesel particulate 
matter 3 81.5 ± 7.1 80

graphite 2 103.5 ± 0.6 100

Supplementary Table 2. Results from dissolved organic carbon analysis of filtered seawater 
(FSW) and seawater spiked with graphite and re-filtered. Samples spiked with graphite show an 
increase in measured carbon, where graphite detected represents the difference between the 
spiked sample and the FSW sample. This result demonstrates detection of graphite by this 
commonly applied technique. Note that percent recoveries are low as the majority of the 
graphite particles in the standard were larger than the pore size of the GF/F filter and were 
removed from solution. Error is the standard deviation of the mean of three injections.    

Sample DOC (μM) graphite 
detected (μM)

% of total 
graphite added

FSW 251.1 ± 2.5 -- --

graphite-spiked FSW 
replicate 1 325.5 ± 3.5 74.4 1.3

graphite-spiked FSW 
replicate 2 305.2 ± 2.2 54.1 1.0

graphite-spiked FSW 
replicate 3 329.8 ± 7.5 78.7 1.4


