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1 Seawater samples

Table S1 provides a description of the seawater samples taken to generate SSA during the SOAP voyage. The pre-selected

particle mobility diameter selected for the VH-TDMA volatility profiles and the samples for which filters were collected are

also shown in Table S1.

2 Seawater analyses5

2.1 Chlorophyll a and phytoplankton

Chlorophyll a concentration was measured by filtering 2 litres of sample water onto GF/F Whatman filters, with immediate

freezing in liquid nitrogen and subsequent analysis within 3 months of collection. Filters were ground and chlorophyll a ex-

tracted in 90 % acetone with concentration determined by a calibrated fluorometer (Perkin-Elmer), with an analytical precision

of 0.001 mgm−3 (Law et al., 2011). Phytoplankton speciation, abundance and Carbon were determined by optical microscopy10

of samples preserved in Lugol’s solution (Safi et al., 2007).
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Table S1. Details of ocean water samples collected for generation of SSA.

Water sample Depth [m] Depth class Date/Time [UTC+12] Bloom Lat/Lon [S/E] Chl a [g/L] D (VH-TDMA) [nm] Filter

Workboat 1 0.1 Surface 15/2/12 8:05 1 44.621/174.772 0.985 50 Y

Workboat 4 0.1 Surface 17/2/12 8:02 1 44.587/174.690 1.405 50 Y

CTD U7505 50 Deep 18/2/12 9:16 1 44.574/174.735 0.974 50 Y

Workboat 5 0.1 Surface 18/2/12 8:04 1 44.590/174.685 1.160 50 Y

CTD U7506 2.79/505.5 Mixed/Deep 19/2/12 7:30 - 44.335/175.246 0.91/- 50 Y

CTD U7507 4.09 Mixed 20/2/12 7:15 - 45.960/173.646 0.880 50/100 N

CTD U7508 2.07/400 Mixed/Deep 21/2/12 7:55 - 43.741/176.966 0.670/- 7 50 N

CTD U7510 3.13 Mixed 22/2/12 9:22 2 43.717/-178.156 1.520 50 Y

Workboat 6 0.1 Surface 22/2/12 8:27 2 43.715/-179.860 1.530 50 Y

Workboat 7 0.1 Surface 24/2/12 13:03 2 43.585/-179.753 0.490 50 Y

CTD U7518 254.7 Deep 24/2/12 15:15 2 43.599/-179.767 - 30/50 Y

CTD U7520 a 211.62 Mixed 25/2/12 14:30 2 43.630/179.741 0.630 50 Y

CTD U7521 2.48 Mixed 26/2/12 6:52 - 43.962/179.308 - 50 Y

Workboat 8 0.1 Surface 27/2/12 14:39 3a 44.110/175.140 0.530 50/100 Y

CTD U7524 11.21 Mixed 28/2/12 13:10 3a 44.542/174.873 0.460 50 Y

Workboat 9 b 30.1 Surface 29/2/12 8:03 3a 44.600/174.870 0.290 50/130 Y

CTD U7528 9.17 Mixed 2/3/12 14:59 3b 44.191/174.944 0.450 50 Y

CTD U7530 10.31/810.5 Mixed/Deep 3/3/12 14:45 3b 44.781/174.650 0.490/- 50 Y

CTD U7532 8.96 Mixed 4/3/12 15:25 3b 44.243/174.523 1.010 50 Y

Workboat 10 0.1 Surface 5/3/12 9:04 3b 44.185/174.295 - 50 Y

a Thermodenuder placed upstream of H-TDMA and UFO-TDMA. No VH-TDMA organic fractions available. b DRH measured for Workboat 9.

2.2 Fatty Acids and Alkanes

Oasis hydrophillic-lipophillic balance (HLB) solid phase extraction (SPE) cartridges (6 ml; 150 mg) were rinsed with 2 mL

acidified nano-pure water before eluting with 2 x 1 mL methanol followed by 1 x 1 mL (1:1; v/v) methanol:dichloromethane.

The solvent extract was concentrated to dryness using a LABCONCO RapidVap dry nitrogen evaporation system at 40 ◦C.

Extracts were reacted with 5% boron trifluoride (BF3) in methanol for 20 min at 70 ◦C to generate the methyl ester or ether5

derivatives of carboxylic acids and alcohols respectively (Simoneit, 2004; Fu et al., 2008, 2010). Fatty acid methyl esters

(FAMEs) and n-Alkanes were partitioned into a mixture of hexane:dichloromethane (2:1; v/v) and evaporated to dryness under

nitrogen. The final volume was adjusted to 0.5 mL using dichloromethane following the addition of C17:0 FAME internal

standard and stored at -20 ◦C. Gas chromatography-mass spectrometry (GC-MS) analyses of n-Alkanes and derivatized FAME

samples were performed on an Agilent 6890N GC and 5975B Mass Selective Detector (MSD) fitted with a split/splitless10
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injector and CTC PAL auto-sampler. FAME and n-Alkanes were analysed using a polar ZB-WAX fused-silica column (30m x

0.25 mm ID, 0.25 µm film thickness, Phenomenex). The GC operating conditions for FAMES were as follows: temperature

hold at 55 ◦C for 2 min, increase from 55 to 150 ◦C at 10 ◦Cmin−1, increase from 150 to 240 ◦C at a rate of 1.8 ◦Cmin−1

with final isothermal hold at 240 ◦C for 5 min. Helium was used as carrier gas at flow rate of 1.5 mLmin. The sample was

injected in splitless mode with the injector temperature at 240 ◦C. Mass spectra were acquired and processed using Agilent5

Chemstation Software with the MSD operated in full scan electron ionization (EI) mode (70 eV) with mass range 50-450

amu; solvent delay 6.2 min. MSD operating conditions were: electron multiplier 1700-1800 V; transfer line 250 ◦C; MS

Source 250 ◦C; MS Quad 150 ◦C; autotune file PFTBA normalized. The GC operating conditions for Alkanes was similar to

parameters described for FAMES above except the final temperature was 250 ◦C with final isothermal hold at 250 ◦C for 5 min,

injector temperature of 250 ◦C, MSD mass range 50-500 amu and solvent delay of 5.8 min. Identifications were confirmed by10

comparison of mass spectra with those of previously reported spectra, and by comparison of retention data with data obtained

for commercial laboratory standards and interpretation of mass spectrometric fragmentation patterns. GC-MS response factors

were determined using authentic standards. Quantification was conducted using calibration curves by analysing aliquots of a

stock solution of Supelco FAME Mix (C8:0 to C24:1) or n-Alkane standards (n-C14 to n-C36). Quantitative recovery was

checked with an n-alkane mixture (n-C14 to n-C36) and FAME Supelco Mix (C8:0 to C24:1). Recoveries of standards were15

generally better than 80% except for C20:4 n-6 and C22:6 n-3 polyunsaturated compounds. Blank SPE cartridges were analyzed

by the procedure used for the real samples. The results showed that the contamination levels were less than 2% of real samples

for most compounds except for the n-alkanoic acid homologues (C14:0, C16:0 and C18:0) which could be as high as 5%.

2.3 High-molecular-weight reducing sugars and proteins

Somogyi:1926te, Nelson:1944wh, Hartree:1972uc, Somogyi:1952te, Lowry:1951vb, burrell2015bacterial Other organic pa-20

rameters sampled included High Molecular Weight reducing sugars and Proteins (Somogyi, 1926, 1952; Burrell, 2015), and

CDOM (Liquid Waveguide Capillary Cell, Gall et al. (2013)). High-molecular-weight (HMW) reducing-sugar concentration

was quantified using the Somogyi-Nelson detection method in conjunction with filtration (Somogyi, 1926). A minimum of 150

mL of sample seawater was filtered through a 25 mm glass-fibre filter (GF/F - Whatman), following filtration each filter was

stored in a 5 ml flat base polypropylene vial (Sarstedt) and frozen at -20 ◦ C until post cruise laboratory analysis. Using aseptic25

techniques, each sample filter was defrosted and cut into twelve individual pieces following a standardised cutting pattern.

Appropriate reagents were added in accordance with Nelson (1944), and sample filters were then heated in a water bath at 100
◦ C for 15 min. A linear six-point glucose calibration curve (0 to 300 µgmL−1) incorporating blank GF/F filters was also pre-

pared in triplicate. Final solutions were centrifuged at 13 000 x g for 1 min to pelletise any loose glass-fibre filter strands, then

200 µL aliquots of each sample was placed in a clear flat bottom 96 well tissue culture plate (Sarstedt). Sample absorbance30

was measured at 520 nm wavelength on a plate reader at 25 ◦ C (SpectraMax190-Molecular Devices). Calculated sample

concentrations were converted to µgmL−1 based on the original volume of seawater filtered. Using the reference glucose stan-

dard curve, final HMW reducing-sugar concentrations reflect glucose equivalent values. The sensitivity of this methodology

is estimated at a maximum detection of 0.6 mg and minimum detection of approximately 0.01 mg (Somogyi, 1952; Burrell,
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2015). HMW protein concentration was quantified using the Modified Lowry method in conjunction with filtration (Lowry

et al., 1951; Hartree, 1972). Each sample was collected following the same methodology described for HMW reducing-sugar

detection. Reagent preparation and standard sample analysis protocol were modified from Hartree (1972). A six point linear

Bovine Serum Albumin (BSA) protein calibration curve (0 to 1000 µgmL−1) was run in triplicate with blank GF/F’s directly

incorporated. As described for HMW reducing sugars, HMW protein concentration samples were centrifuged at 13 000 x g5

for 1 min prior to absorbance determination at 560 nm wavelength using a 96 well plate reader at 25 ◦C (SpectraMax190-

Molecular Devices). This analytical technique is capable of detecting dipeptides, with the detection efficiency increasing with

increasing peptide size. The working detection limit is thought to be approximately 5 to 2000 mgmL−1 (Hartree, 1972).

3 Seawater molecular classes

The OCEANFILMS model was implemented for the surface and mixed layer nascent SSA experiments with measured water10

parameters used to represent bulk seawater molecular classes. The distribution of molecular classes in the seawater samples

was generated assuming that:

- the lipid class concentration was equal to the seawater total concentration of fatty acids,

- the protein class concentration was equal to the seawater total high molecular weight proteins,

- the polysaccharide class concentration was equal to the seawater high molecular weight reducing sugars,15

- the processed molecular class concentration was assumed to make up the remainder of the DOC, and

- the humic like class concentration was assumed to be zero, because only surface and mixed layer measurements were taken

used.

Note that the seawater measurements were not micro layer measurements, however the seawater samples were collected via

CTDs or on workboats and therefore probably don’t represent the SML. Missing water composition data were filled using the20

relationships outlined in Burrows et al. (2014), based on the lifetime of each molecular class, for example the bulk concentration

of proteins was assumed to be equal to one third of the polysaccharide concentration, when no other data were available. The

processed molecular class concentration was assumed to make up the remainder of the DOC after polysaccharides, proteins

and lipids have been subtracted, a minimum was applied to the concentration of processed compounds to prevent unrealistically

low or negative concentrations. The langmuir adsorption coefficients for each molecular class was taken directly from Burrows25

et al. (2014). OCEANFILMS was run including the co-adsorption of polysaccharides with all other molecular classes (Burrows

et al., 2016), and an assumed bubble thickness of 0.3 µm. Figure S1 shows the distribution of the molecular classes in the

seawater samples that were used as input to OCEANFILMS.
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Figure S1. Distribution of organic functional groups in seawater samples used to generate SSA.

4 SSA organic fraction from volatility

The relationship between the volatility of laboratory sea salt (without an organic component) and sea spray generated from

natural seawater samples was used to determine the sea spray organic volume fraction as described in the text. The organic

volume fraction was inferred from volatility measurements using the linear model outlined in Eq. 1, where VFT is the measured

volatile fraction of the sea spray sample at thermodenuder temperature T and VFT,SS is the measured volatile fraction of5

laboratory sea salt at temperature T. Figure S2 shows the volatile fraction of the SSA generated from each of the seawater

samples and the volatile fraction of the laboratory sea salt as a function of temperature. The linear fits for each of the samples

is also shown.

The linear model was primarily computed over the temperature range 250 - 400 ◦C, over which it was assumed that only

hydrates evaporated for the SSA sample, based on reported volatility profiles of nascent SSA generated from natural seawater10

and from laboratory sea salts (Modini et al., 2010b; Rasmussen et al., 2017). For some samples measurements didn’t cover the

temperature range 250 - 400 ◦C, and therefore the fit was computed for slightly different values as shown in Table S2. The

proportion of volatility due to sea salt components (hydrates) in the natural SSA sample (relative to laboratory sea salt) is given

by f and is computed from the slope of Eq. 1. The proportion of the volatility due to sea salt hydrates, f , was assumed to

represent the proportion of sea salt in the natural SSA sample, and therefore 1− f provided the fraction of total organics. For15

example an internally mixed SSA particle with an organic volume fraction of 50% and a sea salt (including hydrate) volume

fraction of 50% has half the volume of hydrates compared the laboratory sea salt particles of the same diameter. The volatility
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Figure S2. Volatile fraction (VF) for SSA generated from laboratory sea salt and natural seawater. Coloured as a function of heater temper-

ature (top) and by sample (bottom). Solid lines show the fitted linear model over 200 to 400 ◦C, dashed line shows VF from natural SSA

equal to VF from laboratory sea salt.

due to hydrates will be reduced by half and therefore f will also be reduced by half, assuming that hydrates dominate the

volatility at 200 - 400 ◦C. The concentration of semi-volatile organics (OVFsv) was assumed to be equal to the intercept in

Eq. 1, that is the excess volatility at temperatures less than 200 ◦C in the natural SSA relative to sea salt. The linear fits for

6



Figure S3. Linear fits of the volatile fraction of laboratory sea salt and natural sea spray aerosol for temperature range over which the organic

fraction was calculated. Bloom 1 (B1) measurements shown on top-left, bloom 2 (B2) on top right, B3 on bottom left and measurements

from outside defined bloom periods on the bottom right.

each sample are shown in detail in Figure S3 and Table S2 shows the slope (f ) and intercept, the standard error in the slope

and intercept and the R2 values for the linear fit.

V FT=200−400◦C = f ×V FT=200−400◦C,SS +OV Fsv (1)

The method used to compute the organic volume fraction implicitly assumes that the proportion of hydrates in the sea salt5

component of SSA is constant, however observations have shown variability in inorganic composition of SSA can vary (Salter

et al., 2016; Schwier et al., 2017; Ault et al., 2013), particularly species such as Ca, Cl and Mg, which are potentially important

for the formation of hydrates. As a result further correction was applied to f for the case where the profile of inorganic species,

and therefore hydrates, is different between the natural SSA sample and the laboratory sea salt sample. The correction is

represented by fio in Eq. 2. The ionic composition of nascent SSA generated from natural seawater was measured using ion10

beam analysis and used to compute the inorganic molecular composition, the AIOMFAC model (Zuend, 2019; Zuend et al.,

7



2008) was used to compute the molecular composition, using the mole fractions of Na, K, Mg, Ca, and Cl from ion beam

analyses (for natural SSA samples) and from known composition (laboratory sea salt). The results from the IBA, which was

used as input for AIOMFAC, and FTIR analyses are outlined in 5. The volume fraction of hydrates for each sample was

subsequently computed assuming that the

- Sodium sulfate is in the form of a deca hydrate (with density 1.46 g cm−3)5

- Magnesium sulfate is in the form of a hepta hydrate (with density 1.68 g cm−3)

- Calcium sulftae is in the form of a di hydrate (with density 2.32 g cm−3)

- Magnesium chloride is in the form of a hexa hydrate (with density 1.57 g cm−3), and

- Calcium chloride is in the form of a hexa hydrate (with density 1.71 g cm−3).

The above analysis was performed based on the ionic composition of laboratory sea salts and fio was computed as the ratio10

of natural seawater SSA hydrate volume fraction to laboratory sea salt hydrate volume fraction. Densities were taken from

Rumble (2018). Table S2 shows the hydrate volume fractions estimated from AIOFMAC and the resulting fio values.

OV Ftot = 1− f

fio
(2)

5 SSA water uptake

HGFs for sea salt were shape corrected using the dynamic shape factor from (Zieger et al., 2017). The presence of an organic15

fraction has been observed to increase the sphericity of nascent SSA (Laskin et al., 2012), therefore an organic fraction depen-

dent shape correction was applied (Zelenyuk et al., 2007). A single shape factor was used across all temperatures because TEM

images of laboratory sea salt showed an insignificant difference between the apparent shape of SSA at ambient temperature

and those heated to 250 ◦C as shown in Figure S4.

The HGFs observed for SSA generated from both laboratory sea salt and natural seawater samples showed up to 3 externally20

mixed HGF modes. The first natural seawater SSA HGF mode averaged 1.89± 0.07 and contributed a number fraction of

0.8± 0.12 for 50 nm diameter SSA. The second mode displayed an average HGF of 2.04± 0.09 and contributed a number

fraction of 0.2±0.1. The third HGF mode was sporadically observed during SOAP measurements at 50 and 100 nm diameters

(observed during 4 samples), when present contributed number fraction of 0.01 to 0.06 and displayed an average HGF of

2.25±0.02. Figure S5 shows the difference in the HGF between the first HGF mode and the subsequent modes. The proportion25

of the second HGF mode at 100 nm, appears to be consistent with a greater contribution from the lognormal mode 3.

The measured HGFs from the VH-TDMA for both heated and ambient temperature samples are shown in S6. Ambient

temperature was defined as the average of all measurements less than 45◦C, and heated was defined as the average HGF for all

measurements between 255 - 405 ◦C. As described in the text the heated SSA display slightly higher HGF than unheated SSA,

8



Table S2. Statistics for the volatile fraction linear fits, as well as the hydrate volume fraction estimated from AIOFMAC and fio values.

Sample Depth f 
(slope)

OVFsv 

(intercept)
f std 
err

Intercept 
std err R2 Temp. 

range (oC)

SS hydrate 
volume 
fraction

fio

WB1 surface 0.24 0.15 0.04 0.01 0.80 250 - 400 0.36 0.82
WB4 surface 0.36 0.17 0.02 0.00 0.99 250 - 350 0.34 0.78

U7505 50 0.69 0.11 0.14 0.01 0.89 200 - 280 0.35 0.81
WB5 surface 0.16 0.14 0.05 0.00 0.79 220 - 270 0.39 0.91

U7506 505.5 0.43 0.09 0.04 0.00 0.98 220 - 300 0.38 0.88
U7506 2.79 0.28 0.14 0.09 0.01 0.83 250 - 350 0.43 0.99
U7510 3.13 0.80 0.10 0.13 0.02 0.87 250 - 400 0.34 0.77
WB6 surface 0.72 0.09 0.12 0.02 0.87 250 - 400 0.45 1.04
WB7 surface 0.61 0.12 0.13 0.02 0.78 250 - 400 0.41 0.94

U7518 254.7 0.64 0.05 0.17 0.03 0.71 250 - 400 0.47 1.08
U7521 2.48 0.62 0.09 0.04 0.01 0.97 250 - 400 0.39 0.89
WB8 surface 0.64 0.10 0.24 0.04 0.70 280 - 360 0.38 0.87

U7524 11.21 0.60 0.10 0.01 0.00 1.00 250 - 400 0.36 0.84
WB9 surface 0.72 0.09 0.07 0.01 0.94 250 - 400 0.35 0.80

U7528 9.17 0.70 0.09 0.05 0.01 0.93 250 - 400 0.45 1.03
U7530 10.31 0.64 0.09 0.08 0.01 0.92 250 - 400 0.34 0.78
U7530 810.5 0.51 0.11 0.06 0.01 0.86 250 - 400 0.29 0.68
U7532 8.96 0.77 0.06 0.09 0.01 0.92 250 - 400 0.38 0.87
WB10 surface 0.71 0.10 0.11 0.02 0.87 250 - 400 0.41 0.93

which is consistent with the change in HGF observed for sea salt (Modini et al., 2010a). No significant correlation is observed

between the HGF and the organic fraction (mass or volume).

The results for the compressed film model output for heated SSA are shown in Fig. S7. These results are very similar to

that observed for the ambient SSA, with the error in modelled HGF displaying a large reduction when all of the organics

are partitioned to the particle surface. The similarity between heated and unheated SSA samples suggests that the organic5

component is largely refractory.
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Unheated Heated (250 oC)

Figure S4. TEM images of laboratory sea salt particles collected at ambient temperature (left) and collected after heating to 250 ◦C (right).

Typical samples selected. Unheated samples analysed approx. 1-2 hours after collection, heated samples analysed approx. 24 hours after

collection.
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Figure S5. HGF modes for pre selected 100 nm diameter SSA (top) and 50 nm SSA (bottom) averaged across all natural SSA samples at

ambient temperature. The x-axis has been shifted so that the mean of the first HGF mode is at 0. ∆HGF is the measured HGF minus the

mean of the first HGF mode. HGFs are not Kelvin or shape corrected. The dark lines represent the average for all HGF distributions measured

at that diameter and the shading is the standard deviation in the average.
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Figure S6. HGF as a function of organic volume fraction for ambient temperature (dark blue) and heated to 255 - 400 ◦C (red) measurements.

Linear fit to both the heated and ambient measurements shown with dashed lines, shaded area represent the 95% confidence interval in the

linear fit.
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Figure S7. Compressed film mode heated HGF error (absolute value of measured minus modelled HGF) for lipids partitioned to the surface

(top), lipids and polysaccharides partitioned to the surface (2nd panel from top), lipids polysaccharides and processed organics partitioned to

the surface (2nd panel from bottom) and all organics partitioned to the surface (bottom). Organic speciation derived from FTIR measurements

(circles) and from OCEANFILMS model (triangles). Compressed film model A0 and Vorg values were determined by those that resulted in

the best fit between observed and modelled HGF for each sample.
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Summary of nascent SSA composition observed from chamber measurements during SOAP voyage. The three tables are the
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Nascent SSA composition from VH-TDMA
Date Sample Depth Depth class Diameter Lat Long Chl-a vOVF nvOVF Hydrate frac HGF ambient HGF heated
NZST [] [m] [] [nm] [º] [º] [mg/m3] [] [] [] [] []

15/2/12 8:05 WB1 0.1 Surface 50 44.62 174.77 0.985 0.15 0.70 0.05 2.08 2.00
17/2/12 8:02 WB4 0.1 Surface 50 44.59 174.69 1.405 0.17 0.54 0.08 1.79 2.03
18/2/12 9:16 U7505 50.0 Deep 50 44.57 174.74 0.974 0.11 0.15 0.09 2.04 2.07
18/2/12 8:04 WB5 0.1 Surface 50 44.59 174.69 1.16 0.14 0.82 0.06 1.97 2.04
19/2/12 7:30 U7506 505.5 Deep 50 44.34 175.25 NA 0.09 0.51 0.12 2.04 NA
19/2/12 7:30 U7506 2.8 Mixed 50 44.34 175.25 0.91 0.14 0.71 0.08 1.93 2.05
20/2/12 7:15 U7507 3.1 Mixed 50 45.96 173.65 0.88 NA NA NA 1.88 1.99
21/2/12 7:55 U7508 2.1 Mixed 50 43.74 176.97 0.67 NA NA NA 1.86 2.07
21/2/12 7:55 U7508 404.5 Deep 50 43.74 176.97 NA NA NA NA 1.90 2.03
22/2/12 9:22 U7510 3.1 Mixed 50 43.72 -178.16 1.52 0.10 0.00 0.16 1.92 1.93
22/2/12 8:27 WB6 0.1 Surface 50 43.72 -179.86 1.53 0.09 0.30 0.15 1.86 1.91

24/2/12 13:03 WB7 0.1 Surface 50 43.59 -179.75 0.49 0.12 0.35 0.13 1.98 2.08
24/2/12 15:15 U7518 254.7 Deep 50 43.60 -179.77 NA 0.05 0.41 0.14 2.01 NA
25/2/12 14:30 U7520 11.6 Mixed 50 43.63 179.74 0.63 NA NA NA 1.93 1.96
26/2/12 6:52 U7521 2.5 Mixed 50 43.96 179.31 0.53 0.09 0.30 0.13 1.98 2.05

27/2/12 14:39 WB8 0.1 Surface 50 44.11 175.14 0.46 0.10 0.26 0.14 1.88 1.98
28/2/12 13:10 U7524 11.2 Mixed 50 44.54 174.87 0.29 0.10 0.29 0.13 1.97 1.99
29/2/12 8:03 WB9 0.1 Surface 50 44.60 174.87 0.45 0.09 0.10 0.15 1.84 1.94
2/3/12 14:59 U7528 9.2 Mixed 50 44.19 174.94 0.45 0.09 0.32 0.14 1.88 2.01
3/3/12 14:45 U7530 10.3 Mixed 50 44.78 174.65 0.49 0.09 0.19 0.14 1.83 1.97
3/3/12 14:45 U7530 810.5 Deep 50 44.78 174.65 NA 0.01 0.00 0.21 1.90 2.00
4/3/12 15:25 U7532 9.0 Mixed 50 44.24 174.52 1.01 0.06 0.11 0.16 1.87 1.94
5/3/12 9:04 WB10 0.1 Surface 50 44.19 174.30 NA 0.10 0.24 0.15 1.89 2.04



Nascent SSA composition from IBA

Date Sample Depth Depth 
class Lat Long 

 Na/
Total 
inorg.

Mg/
Total 
inorg.

Cl/
Total 
inorg.

 K /
Total 
inorg.

 Ca/
Total 
inorg.

Zn/
Total 
inorg.

Br/
Total 
inorg.

Sr/
Total 
inorg.

Sulfate/
Total 
inorg.

Inorganic 
conc.

NZST [] [m] [] [º] [º] [] [] [] [] [] [] [] [] [] [µg/m3]
15/2/12 8:05 WB1 0.1 Surface 44.62 174.77 0.321 0.010 0.541 0.010 0.017 0.000 0.002 0.000 0.098 214.2
17/2/12 8:02 WB4 0.1 Surface 44.59 174.69 0.351 0.014 0.524 0.005 0.017 0.000 0.003 0.000 0.085 216.0
18/2/12 9:16 U7505 50.0 Deep 44.57 174.74 0.340 0.014 0.524 0.009 0.016 0.000 0.002 0.000 0.094 326.0
18/2/12 8:04 WB5 0.1 Surface 44.59 174.69 0.325 0.020 0.511 0.010 0.028 0.000 0.003 0.000 0.104 164.7
19/2/12 7:30 U7506 505.5 Deep 44.34 175.25 0.351 0.022 0.506 0.006 0.019 0.000 0.002 0.000 0.093 102.5
19/2/12 7:30 U7506 2.8 Mixed 44.34 175.25 0.322 0.023 0.478 0.017 0.032 0.001 0.002 0.000 0.126 58.9
20/2/12 7:15 U7507 3.1 Mixed 45.96 173.65 NA NA NA NA NA NA NA NA NA NA
21/2/12 7:55 U7508 2.1 Mixed 43.74 176.97 NA NA NA NA NA NA NA NA NA NA
21/2/12 7:55 U7508 404.5 Deep 43.74 176.97 NA NA NA NA NA NA NA NA NA NA
22/2/12 9:22 U7510 3.1 Mixed 43.72 -178.16 0.343 0.014 0.532 0.005 0.020 0.000 0.002 0.000 0.083 151.3
22/2/12 8:27 WB6 0.1 Surface 43.72 -179.86 0.301 0.024 0.491 0.008 0.035 0.000 0.002 0.001 0.139 69.0

24/2/12 13:03 WB7 0.1 Surface 43.59 -179.75 0.316 0.019 0.513 0.009 0.022 0.000 0.002 0.000 0.117 187.0
24/2/12 15:15 U7518 254.7 Deep 43.60 -179.77 0.341 0.031 0.449 0.014 0.025 0.000 0.002 0.000 0.138 75.0
25/2/12 14:30 U7520 11.6 Mixed 43.63 179.74 0.418 0.001 0.470 0.012 0.024 0.000 0.003 0.000 0.072 66.6
26/2/12 6:52 U7521 2.5 Mixed 43.96 179.31 0.282 0.017 0.586 0.008 0.016 0.000 0.002 0.000 0.089 59.4

27/2/12 14:39 WB8 0.1 Surface 44.11 175.14 0.303 0.013 0.557 0.007 0.021 0.000 0.002 0.000 0.096 177.3
28/2/12 13:10 U7524 11.2 Mixed 44.54 174.87 0.312 0.011 0.554 0.008 0.019 0.000 0.002 0.000 0.095 178.6
29/2/12 8:03 WB9 0.1 Surface 44.60 174.87 0.300 0.012 0.584 0.008 0.013 0.000 0.002 0.000 0.082 304.9
2/3/12 14:59 U7528 9.2 Mixed 44.19 174.94 NA NA NA NA NA NA NA NA NA NA
3/3/12 14:45 U7530 10.3 Mixed 44.78 174.65 0.307 0.011 0.578 0.006 0.016 0.000 0.002 0.000 0.079 428.5
3/3/12 14:45 U7530 810.5 Deep 44.78 174.65 0.332 0.008 0.570 0.006 0.009 0.000 0.002 0.000 0.072 163.6
4/3/12 15:25 U7532 9.0 Mixed 44.24 174.52 0.303 0.015 0.555 0.009 0.022 0.000 0.002 0.000 0.093 388.4
5/3/12 9:04 WB10 0.1 Surface 44.19 174.30 0.263 0.017 0.584 0.015 0.023 0.000 0.000 0.000 0.098 221.4



Nascent SSA composition from FTIR

Date Sample Depth Depth 
class Lat Long Chl-a Alcohol/

Total OM
Alkane/

Total OM
Carbonyl/
Total OM

Amine/
Total OM

Acid/
Total OM Total OM OMF

NZST [] [m] [] [º] [º] [mg/m3] [] [] [] [] [] [] [µg/m3]
15/2/12 8:05 WB1 0.1 Surface 44.62 174.77 0.985 0.722 0.093 0.000 0.140 0.044 45.29 0.17
17/2/12 8:02 WB4 0.1 Surface 44.59 174.69 1.405 0.773 0.102 0.000 0.077 0.047 54.08 0.20
18/2/12 9:16 U7505 50.0 Deep 44.57 174.74 0.974 0.757 0.114 0.000 0.128 0.000 16.29 0.05
18/2/12 8:04 WB5 0.1 Surface 44.59 174.69 1.16 0.820 0.054 0.000 0.101 0.025 42.18 0.20
19/2/12 7:30 U7506 505.5 Deep 44.34 175.25 NA 0.770 0.118 0.000 0.112 0.000 14.83 0.13
19/2/12 7:30 U7506 2.8 Mixed 44.34 175.25 0.91 0.619 0.155 0.000 0.122 0.104 17.84 0.23
20/2/12 7:15 U7507 3.1 Mixed 45.96 173.65 0.88 NA NA NA NA NA NA NA
21/2/12 7:55 U7508 2.1 Mixed 43.74 176.97 0.67 NA NA NA NA NA NA NA
21/2/12 7:55 U7508 404.5 Deep 43.74 176.97 NA NA NA NA NA NA NA NA
22/2/12 9:22 U7510 3.1 Mixed 43.72 -178.16 1.52 0.800 0.094 0.000 0.106 0.000 15.89 0.10
22/2/12 8:27 WB6 0.1 Surface 43.72 -179.86 1.53 0.741 0.134 0.000 0.125 0.000 11.90 0.15

24/2/12 13:03 WB7 0.1 Surface 43.59 -179.75 0.49 0.712 0.112 0.000 0.116 0.061 26.76 0.13
24/2/12 15:15 U7518 254.7 Deep 43.60 -179.77 NA 0.705 0.154 0.000 0.141 0.000 9.85 0.12
25/2/12 14:30 U7520 11.6 Mixed 43.63 179.74 0.63 0.855 0.072 0.000 0.073 0.000 13.21 0.17
26/2/12 6:52 U7521 2.5 Mixed 43.96 179.31 0.53 0.726 0.143 0.000 0.131 0.000 3.67 0.06

27/2/12 14:39 WB8 0.1 Surface 44.11 175.14 0.46 0.810 0.087 0.000 0.103 0.000 23.38 0.12
28/2/12 13:10 U7524 11.2 Mixed 44.54 174.87 0.29 0.709 0.115 0.000 0.133 0.043 10.60 0.06
29/2/12 8:03 WB9 0.1 Surface 44.60 174.87 0.45 0.739 0.107 0.000 0.082 0.072 9.18 0.03
2/3/12 14:59 U7528 9.2 Mixed 44.19 174.94 0.45 NA NA NA NA NA NA NA
3/3/12 14:45 U7530 10.3 Mixed 44.78 174.65 0.49 0.849 0.101 0.000 0.051 0.000 16.50 0.04
3/3/12 14:45 U7530 810.5 Deep 44.78 174.65 NA 0.783 0.102 0.000 0.082 0.034 6.24 0.04
4/3/12 15:25 U7532 9.0 Mixed 44.24 174.52 1.01 0.746 0.086 0.000 0.118 0.050 50.30 0.11
5/3/12 9:04 WB10 0.1 Surface 44.19 174.30 NA 0.829 0.050 0.000 0.097 0.024 29.91 0.12


