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Text S1. Supporting Results and Discussion 

DNA and culturing results. From the seawater samples, 35 total unique prokaryotic genera 
(i.e., reads) were present on 28 Aug that were not present on 29 Aug, 257 total unique 
prokaryotic genera were present on 29 Aug that were not present on 28 Aug, and 155 
prokaryotic genera were shared between both collection dates (Figure S5; note only genera 
reads > 0.1% of the total reads are shown for brevity). In general, more unique and general 
prokaryotic genera reads were present in the 29-Aug seawater sample compared to the 28-Aug 
seawater sample. 

On 28 Aug, a mean of 1.39±1.39 and 20.83±4.17 colony forming units (CFUs) per filter 
were collected during the AM and PM collection intervals, respectively (Table S3 and Figure 
S6c). On 29 Aug, a mean of 127.78±20.46 and 0 CFUs per filter were collected during the AM 
and PM collection intervals, respectively. These results indicate that the microbial communities 
were more diverse and higher in number in the 29-Aug seawater and aerosol samples as 
compared to the 28-Aug seawater and aerosol samples. 
 
Air mass transport of other possible INP sources. A combination of the microbial analyses 
(DNA and culturing), air mass transport history, wind speeds, sea surface temperatures, 
collocated total aerosol analyses, and comparison with previous marine INP observational and 
parameterization studies support the observation of the spatial variability in airborne INP 
concentrations and sources. The AM CFUs on 29 Aug were the second highest of all cultured 
total aerosol samples from the Petri dish samplers, which ended right after the 29-Aug 
seawater sample location and last station of DBO3 (Figure S6a and c). The PM sample was 
essentially cleaned off by wave splash, and thus, did not produce any culturable 
microorganisms (e.g., bacteria or fungi). Soil concentrations on 29 Aug were very low relative to 
other days of INARCO/DBO-NCIS, signifying low contributions from possible terrestrial sources 
of INPs (Figure S8a). The sea spray aerosol parameterization defined by McCluskey et al. [2018] 
supports the likelihood that the aerosol INPs observed on 29 Aug (and 28 Aug and 11 Sep, but 
not 12 Sep) were from pristine sea spray with minimal influence from dust (i.e., terrestrial 
sources) (Figure S7)—this is due to the fact that the 2.96 - > 12 μm INP spectrum from 29 Aug 
falls within the range from the parameterization (Figure S7b). Additionally, the 29-Aug (and 28-
Aug) INP spectra are remarkably similar to previous aerosol INP spectra from Bering Strait 
(Figure S7a and b) and a pristine marine organic event presented by McCluskey et al. [2018] (not 
shown). The air mass history pathways corroborate these results, showing very little transport 
on 29 Aug from over land relative to the other case study days surrounding the bloom (Figure 
S8c).  

Interestingly, the highest CFUs were observed during the AM sample on 12 Sep 
(152.78±65.00), even though INP concentrations were on the lower end of what was observed 
for the entire cruise. The physical oceanography at this location described in the main text 
cannot explain the elevated CFUs in the aerosol. One possibility is that the culturable 
microorganisms were not of a marine origin as supported by the air mass history transport: Air 
traveled from over Siberia (Figure S8e) and contained relatively high concentrations of soil 
(Figure S8a), indicating influences from regional terrestrial sources. It is possible the culturable 
microorganisms were fungi or other soil organics that may not be warm temperature INPs; 
however, we cannot determine their exact identities with the available measurements. 
Considering the absence of a storm system and thus calmer conditions on 12 Sep as compared 
to 29 Aug, it is likely any marine microorganism that may have contributed to the 12-Sep 
sample were not generated by the same mechanisms as the 29-Aug sample (e.g., bubble 
bursting creating abundant sea spray aerosol) and were thus likely a different source of INPs 
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(e.g., fungi). However, the INP spectra on 12 Sep fall below the range expected for pristine sea 
spray (Figure S7), which, combined with the calmer winds, indicate inefficient production of sea 
spray aerosol. Future work should aim to dissect potential contributions of microbes sourced 
from terrestrial versus marine sources to atmospheric INPs in more detail. 
 

Text S2. Supporting Methods 

Thermal treatment of select seawater samples. An aliquot of most seawater samples was 
tested for INPs after exposure to thermal treatment, which reduces heat-labile INPs that are 
likely proteinaceous in nature (i.e., non-biological) [Hill et al., 2016; Suski et al., 2018]. 
Specifically, 1 mL of seawater was heated to 95 °C for 30 minutes and tested the same way 
using the cold plate method. Samples that were heat treated were cooled to room temperature 
before running the triplicate tests for INPs (Figure S4).  

Cumulative INP concentration calculations. Cumulative INP concentrations were calculated 
using the equation from Vali [1971; 2019]: 

𝐾(𝑇) = −
1

𝑉𝑑𝑟𝑜𝑝
× ln[1 − 𝑓(𝑇)] 

Where Vdrop is the volume of each drop and f(T) is the fraction of drops frozen at temperature T. 
Aerosol cumulative INP concentrations were corrected for the total volume of air per sample 

(𝐾(𝑇) ×
𝑉𝑠𝑢𝑠𝑝𝑒𝑛𝑠𝑖𝑜𝑛

𝑉𝑎𝑖𝑟
 ) while seawater cumulative INPs were adjusted to the total used during 

analysis (𝐾(𝑇) × 𝑉𝑠𝑢𝑠𝑝𝑒𝑛𝑠𝑖𝑜𝑛), where Vsuspension and Vair represent the total liquid volume 

analyzed per sample (0.75 mL for the three tests) and total volume of air drawn per sample, 
respectively.  

Calculation of aerosol soil concentrations. As described by Creamean et al. [2016] real-time, 
ambient aerosol samples were analyzed for PM2.5 mass concentrations (µg m-3) and 
concentrations of various metals (ng m-3) using the HORIBA, Ltd. PX-375 continuous particle 
mass and elemental speciation monitor from 26 Aug to 13 Sep 2017 on board the Healy. The 
PX-375 draws in air at 16.7 L min-1 through a U.S. Environmental Protection Agency (EPA) 
Louvered PM10 inlet, then subsequently passes through a BGI Very Sharp Cut Cyclone (VSCC™) 
to filter for particles smaller than 2.5 µm in diameter. Air was pulled through a nozzle for 240 
minutes per 3-hourly sample, where particles are subsequently deposited in a 100-mm diameter 
spot on Teflon™ PTFE fabric filter tape for analysis. Once the sample is collected for 240 
minutes, beta-ray attenuation and energy dispersive X-ray fluorescence spectroscopy (EDXRF) 
analyses are conducted simultaneous to the collection of the subsequent sample. Beta-ray 
attenuation analysis is used to measure total PM2.5 mass concentrations and EDXRF is used to 
analyze concentrations of Ti, V, Cr, Mn, Fe, Ni, Cu, Zn, As, Pb, Al, Si, S, K, and Ca. Only 
concentrations of Al, Si, Ca, Fe, and Ti are used here for determining time periods influenced by 
dust. Lower detection limits for these metals were 32.2, 5.17, 1.18, 1.51, and 2.29 ng m-3, 
respectively. Concentrations less than the instrument detection limits were excluded from 
analysis. The EDXRF unit contains a CMOS camera for sample images. Calibration material 
used for X-ray intensity is NIST SRM 2783. Error was calculated to be ±2% for hourly metal 
concentrations. Hourly total PM2.5 mass concentrations had an LDL of 2.00 µg m-3. Soil 
concentrations (Figure S8) were calculated by the following Interagency Monitoring of 
Protected Visual Environments (IMPROVE) convention using concentrations of specific metals: 
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SOIL = 2.2[Al] +2.49[Si] +1.63[Ca] +2.42[Fe] +1.94[Ti] [Creamean et al., 2014; Hand et al., 2011; 
Malm et al., 1994]. 
 
Atmospheric sampling, culturing of microbes, and 16S analysis. Petri plates, 60 mm x 15 mm 
(Falcon #351007, Corning, Tewksbury, MA) were prepared with 1.5 % agar (Fisher Scientific 
International, Inc.; #BP1423-500) and loaded with 35mm P5 medium porosity filters 
(Fisherbrand® cat # 09801BB) infused with 50% glycerol (Acros Organics™ 15892-0025). Plates 
were attached to a passive atmospheric sampling device mounted on a vane, and lids were 
removed for 12-hour sampling times. Six plates were attached every 12 hours for a 12-hour 
duration time (i.e., AM and PM samples; see Table S3). Following exposure, filters were 
aseptically removed from the agar plate holder and placed into an empty petri dish for storage 
at –20 °C. To process for culturable microbes for the case study sample days, up to six filters 
were each placed into a sterile 100-mL bottle. Culturable microbes were resuspended from 
each filter by stir bar disruption in 5 mL of water for 10 minutes with a 1-in stir bar. The 5-mL 
resuspension liquid was moved sequentially to each bottle and any loss in volume was replaced 
with sterile water to ensure a 5-mL volume yield after each filter was spun in the suspension 
water. Following each sample resuspension, 0.2 mL of the sample resuspension was plated in 
triplicate on R2A plates (3.15 g L-1 R2 broth (TEKnova #R0005, Hollister, CA 95023) and 15% 
agar (Fisher 9002-18-0)) and incubated at room temperature for 4 – 6 days. Modified ocean 
plates (18 g L-1 Instant Ocean (Spectrum Brands, Blacksburg, VA 24060), 1 uM final NH4Cl, 0.1 
uM final KH2PO4, and 5.8 g L-1 Gelzan gelling agent (Phyto Technology Laboratories #G3251, 
Lenexa, KS 66215) were plated in triplicate and incubated at 15 °C for 4 – 12 days. Colony 
counts for triplicate plates were averaged to calculate mean colony forming units (CFUs).  

DNA was extracted from the 28-Aug and 29-Aug seawater by vacuum collection 
through a PALL Supor® 200 47 mm 0.2 µm filter (cat #66234). DNA was not conducted on 
remaining seawater samples nor on Petri filters due to insufficient volume and thus measurable 
DNA quantities. The filter was cut into pieces in the presence of Qiagen Lysis Buffer (cat 
#158906), and the filter pieces and buffer were transferred to the bead tube step of the DNeasy 
PowerWater Kit (cat #14900-50-NF). After sample supernatant recovery, final purification was 
carried out using the Puregne Yeast/Bact. Kit B (cat #158567). The V4 variable region of the 16S 
rRNA gene was amplified with 515/806 PCR primers and HotStarTaq Plus Master Mix on an Ion 
Torrent PGM by MR DNA (www.mrdnalab.com, Shallowater, TX, USA). Operational taxonomic 
units (OTUs) were identified based on 97% similarity and classification was determined using 
BLASTn against a derived database comprised from the Ribosomal Database Project, Release 
11 (RDPII; http://rdp.cme.msu.edu) and the National Center for Biotechnology Information 
(NCBI; www.ncbi.nlm.nih.gov). 
 
HYSPLIT air mass transport analyses. Air mass backward trajectories (5-day) were calculated 
using the HYbrid Single Particle Lagrangian Integrated Trajectory model with the SplitR 
package for RStudio (https://github.com/rich-iannone/SplitR) [Draxler, 1999; Draxler and Rolph, 
2011]. Reanalysis data from the National Centers for Environmental Prediction (NCEP) were 
used as the meteorological fields in HYSPLIT simulations (2.5° latitude-longitude; 6-hourly). 
Trajectories were initiated at 20 m above mean sea level (a.m.s.l.) (i.e., approximate height of 
the DRUM and PX-375 inlets) every hour during case study days (i.e., 28 Aug, 29 Aug, 11 Sep, 
and 12 Sep; Figure S8). 
 
Computation of Bering Strait velocity time series. Using mooring data in conjunction with 
wind information, a linear relation was previously found between the principal component of 



 

 

5 
 

velocity in Bering Strait (334oT) and the wind component along 340oT [Woodgate et al., 2015]. 
Applying this regression, we computed time series of velocity in Bering Strait for the month of 
August 2017 using the ERA-interim reanalysis wind product (developed by the European Centre 
for Medium-Range Weather Forecast; https://www.ecmwf.int/). The 10-m wind data have 
temporal and spatial resolutions of 6 hours and 0.75 degrees, respectively. The wind was 
averaged spatially over the Bering Strait region (65 – 68 °N, 165 – 175 °W). See Figure S9b for 
results. 
 
Remote sensing and reanalysis products. Sea ice data shown in Figure S2 were obtained from 
the National Snow and Ice Data Center (NSIDC; https://nsidc.org/data/g10005, Version 1) and 
were derived from the Multisensor Analyzed Sea Ice Extent Advanced Microwave Scanning 
Radiometer 2 MASIE-AMSR2 (MASAM2) daily 4-km sea ice percentage product that is a blend 
of two other daily sea ice products: ice coverage from the product at a 4-km grid cell size and 
ice concentration from the AMSR2 at a 10-km grid cell size. The domain used was centered on 
Bering Strait at 65 – 66 °N and 168 to 169 °W, and the ice concentrations were averaged to 
produce a monthly time series. MASAM2 was used to meet a need for greater accuracy and 
higher resolution in ice concentration fields.  

Other remote sensing data in Figure S2 include sea surface temperature, chlorophyll, 
and absorption coefficient due to phytoplankton (we call this absorption by phytoplankton 
here) and were obtained from NASA’s Giovanni server using the same domain as the sea ice 
percentage data (https://giovanni.gsfc.nasa.gov/giovanni/). Area-averaged data for sea surface 
temperature, chlorophyll, and absorption by phytoplankton are measured by the Moderate 
Resolution Imaging Spectroradiometer (MODIS) instrument on the Aqua satellite. Temporal 
resolutions for these datasets are monthly for sea surface temperature and 8-day for 
chlorophyll and absorption by phytoplankton. All three datasets have a 4-km spatial resolution. 
The sea surface temperature algorithm returns the skin sea surface temperature in units of °C 
using the 11-µm longwave infrared band (https://oceancolor.gsfc.nasa.gov/atbd/sst/). We used 
Level-3 data (MODISA_L3m_SST_2014_nsst). The chlorophyll algorithm returns the near-
surface concentration of chlorophyll-a, calculated using an empirical relationship derived from 
in situ measurements and blue-to-green band ratios of in situ remote sensing reflectances 
(https://oceancolor.gsfc.nasa.gov/atbd/chlor_a/#sec_2). Implementation is contingent on the 
availability of three or more sensor bands spanning the 440 – 570 nm spectral regime. The 
algorithm is applicable to all current ocean color sensors. The chlorophyll product is included as 
part of the Level-3 product suite (here, we used MODISA_L3m_CHL_8d_4km v2018). 
Absorption due to phytoplankton (at 443 nm) is a NASA inherent optical property algorithm 
that yields spectral marine absorption and backscattering coefficients for water column 
constituents calculated using the default global configuration of the Generalized Inherent 
Optical Property (GIOP) model (https://oceancolor.gsfc.nasa.gov/atbd/giop/). The absorption 
coefficient data due to phytoplankton data are also part of the Level-3 product suite 
(MODISA_L3m_IOP_8d_4km v2018 used here). 

Monthly and area-averaged mean surface air temperature data obtained from Giovanni 
were sourced from the Modern-Era Retrospective analysis for Research and Applications 
version 2 (MERRA-2) model, which is a NASA atmospheric reanalysis for the satellite era using 
the Goddard Earth Observing System Model, Version 5 (GEOS-5) with its Atmospheric Data 
Assimilation System (ADAS), version 5.12.4 
(https://disc.gsfc.nasa.gov/datasets/M2TMNXFLX_5.12.4/summary). Model output 
(M2TMNXFLX v5.12.4) have a spatial resolution of 0.5° × 0.625°.  
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Figure S1. Time series of 8-m deep underway chlorophyll concentrations (i.e., fluorescence) 
during 2017 INARCO/DBO-NCIS study, colored by latitude. The Bering Strait is between 
approximately 64 and 66 °N, where concentrations were elevated during both Healy transects 
and reached 32 µg L-1. 
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Figure S2. Broader context for the observed Bering Strait phytoplankton bloom. Seasonal 
cycles of: a) sea ice percentage, b) air temperature, c) sea surface temperature, d) chlorophyll, 
and e) absorption coefficient due to phytoplankton for Bering Strait (65 – 66 °N, 168 – 169 °W) 
for the years of 2012 – 2017. Data from 2017 are colored in all panels, while remaining years are 
shown in grey (except for panel a where 2016 is also shown in color to highlight the previous 
year’s ice conditions). Months with missing data are not shown. See supporting methods for 
details. 
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Figure S3. Fraction frozen (i.e., the number of drops frozen out of the 100 drops per test at each 
0.5 °C increment) for case study seawater samples from INARCO/DBO-NCIS in comparison to 
previous Arctic seawater samples reported by Wilson et al. [2015] from off the southern coast of 
British Columbia, Canada as part of the 2013 Network on Climate and Aerosols: Addressing Key 
Uncertainties in Remote Canadian Environments (NETCARE) project and Irish et al. [2017] from 
the eastern Canadian Arctic on board the Canadian research icebreaker Amundsen as part of 
the 2014 NETCARE project. Also shown in grey are all INARCO/DBO-NCIS samples from non-
case study days. Fraction frozen as opposed to INP concentrations is shown to directly compare 
to data reported from the two previous studies. Error bars for the INARCO/DBO-NCIS fraction 
frozen and freezing temperatures correspond to standard deviation per 0.5 °C bin and 
temperature probe–plate versus drop variability standard deviation, respectively [Creamean et 
al., 2018]. 
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Figure S4. Fraction frozen from INARCO/DBO-NCIS seawater samples demonstrating the 
decrease in biological proteinaceous INPs after thermal treatment (see supporting methods). 
The “untreated” spectra are the same as those shown in Figure S2. Fraction frozen is shown to 
be consistent with Figure S2. Heat treatment was only conducted on the 28-Aug and 29-Aug 
seawater case study samples and on remaining samples from 27 Aug to 08 Sep. Heat treatment 
was not conducted on the 11-Sep and 12-Sep samples. See supporting methods for details. 
Error bars for the fraction frozen and freezing temperatures correspond to standard deviation 
per 0.5 °C bin and temperature probe–plate versus drop variability standard deviation, 
respectively [Creamean et al., 2018]. 
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Figure S5. Results from DNA extraction and amplification of the 16S rRNA gene and the genera 
present for a) unique reads from the 28-Aug seawater sample, b) unique reads from the 29-Aug 
seawater sample, and c) general reads for both seawater samples. Note that only genera reads 
> 0.1% of the total reads are shown. See supporting methods for details. 
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Figure S6. Summary of culturing results in the context of the Healy ship track. See Table S3 for 
details on each sample. a) Map of Healy ship track colored by when AM and PM samples were 
collected. b) Same as a) but colored by sea surface temperatures. c) Colony forming units 
(CFUs) from the Petri dish samples that were cultured. Samples with no bars indicated samples 
that produced zero CFUs, while samples in grey with “Nd” represents samples that were not 
determined. See supporting methods for details. 
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Figure S7. Cumulative INP spectra for case study aerosol samples from INARCO/DBO-NCIS for 
a) all aerosol minus the missing 1.21 to 2.96 µm stage, b) 2.96 to > 12 µm aerosols, c) 0.34 to 
1.21 µm aerosols, and d) 0.15 to 0.34 µm aerosols. INARCO/DBO-NCIS spectra are compared to 
previous sea spray aerosol studies from the Arctic and beyond, including Bering Sea in 2012 
(total aerosol, i.e., all sizes), and on the Amundsen in the Labrador Sea during NETCARE 2014 (> 
0.18 µm) as published in DeMott et al. [2016]. Also shown are data from Alert in 2014 (0.10 to 10 
µm), Amphitrite Point in 2013 (0.18 to 10 µm), and a coastal location on the Labrador Sea 
during NETCARE 2014 (0.10 to 10 µm) from Mason et al. [2016]; Alert during NETCARE 2016 as 
published in Si et al. [2019]; and Alert in 2015 and 2016, station Nord in 2013 and 2015, Ny 
Ålesund in 2012, and Utqiaġvik in 2012 and 2013 as published in Wex et al. [2019]. Sea spray 
aerosol (0 to ~5 µm) results from a laboratory-controlled phytoplankton bloom using Pacific 
Ocean water as presented in DeMott et al. [2016] are also shown, whereby chlorophyll 
concentrations were measured up to 200 μg L-1 (i.e., over six times higher than concentrations 
found in Bering Strait during INARCO/DBO-NCIS). The parameterization region for pristine sea 
spray aerosol (SSA) from McCluskey et al. [2018] is shown for comparison. Samples from the 
previous studies are shown for all aerosol and are the same in each panel. INARCO/DBO-NCIS 
coarse aerosol spectra are the same as those shown in Figure 2 of the main text. 
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Figure S8. a) Estimated aerosol soil concentrations calculated from the PX-375 (see supporting 
methods). Case study days are highlighted in the colors consistent with other figures in the 
main text and supporting information. Air mass transport history along the ship track are 
shown for every hour on b) 28 Aug, c) 29 Aug, d) 11 Sep, and e) 12 Sep. Trajectories were 
calculated for 5 days back in time, but only a region zoomed in to the Healy ship track is shown. 
Maps also show bathymetry as in Figure 1 of the main text. Note the low soil concentrations on 
28 Aug and 29 Aug relative to the rest of the study period, indicating mineral dust was likely not 
a major source of the aerosol and thus INP populations. See supporting methods for details. 
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Figure S9. a) Wind vectors at the DBO3 transect using the ERA-interim wind data. The time 
period of the shipboard DBO3 occupation is outlined by the box. b) Reconstructed along-strait 
velocity in Bering Strait for August 2017 (see supporting methods for details). Positive velocity 
is northward (poleward) and negative velocity is southward (equatorward)  
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Table S1. Dates, times, and locations of underway seawater sample collection. Samples 
locations are shown in Figure 1 of the main text. Case study samples are highlighted in the 
colors consistent with the figures in the main text and supporting information. 
 

Date 
Time 
(UTC) 

Latitude 
(degrees) 

Longitude 
(degrees) 

27-Aug-2017 16:15 58.56548 -167.378 

28-Aug-2017 15:53 64.15818 -165.694 

29-Aug-2017 15:30 67.66545 -168.957 

30-Aug-2017 15:40 69.15422 -166.373 

30-Aug-2017 22:05 71.17361 -162.475 

31-Aug-2017 16:13 71.41144 -157.499 

01-Sep-2017 15:15 71.47433 -163.872 

02-Sep-2017 15:58 72.50818 -165.769 

03-Sep-2017 15:30 72.31472 -162.418 

04-Sep-2017 15:51 73.32004 -160.142 

05-Sep-2017 16:35 73.39231 -157.414 

06-Sep-2017 16:12 72.55081 -158.711 

07-Sep-2017 16:45 71.91126 -160.515 

08-Sep-2017 17:22 71.72407 -161.155 

09-Sep-2017 16:22 70.66846 -163.062 

10-Sep-2017 17:13 67.34778 -165.868 

11-Sep-2017 16:44 65.12347 -169.773 

12-Sep-2017 16:19 63.77728 -172.422 
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Table S2. Dates and times of DRUM sample changes. The time indicates the start of each 
sample. Sample IDs are also provided. Case study samples are highlighted in the colors 
consistent with the figures in the main text and supporting information. 
 

Date 
Time 
(UTC) 

Sample 
ID 

27-Aug-2017 00:00 27-Aug 

28-Aug-2017 00:00 28-Aug 

29-Aug-2017 00:00 29-Aug 

30-Aug-2017 00:00 30-Aug 

31-Aug-2017 00:00 31-Aug 

01-Sep-2017 00:00 01-Sep 

02-Sep-2017 00:00 02-Sep 

03-Sep-2017 00:00 03-Sep 

04-Sep-2017 00:00 04-Sep 

05-Sep-2017 00:00 05-Sep 

05-Sep-2017 22:00 06-Sep 

07-Sep-2017 00:00 07-Sep 

08-Sep-2017 00:00 08-Sep 

09-Sep-2017 00:00 09-Sep 

10-Sep-2017 00:00 10-Sep 

11-Sep-2017 00:00 11-Sep 

12-Sep-2017 00:00 12-Sep 
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Table S3. Dates and times of Petri dish samples. Each sample is defined as “AM” or “PM” and 
sample ID is also provided that corresponds to sample IDs in Figure S5. Samples that were not 
cultured are noted as “Nd” (not determined). Case study samples are highlighted in the colors 
consistent with the figures in the main text and supporting information. 
 

Sample 
ID 

Date 
Start 
(UTC) 

Stop 
(UTC) 

AM/PM 
# Filters 
analyzed 

Mean CFU 
on R2A 

Standard 
error 

170827 27-Aug-17 03:00 14:45 AM Nd Nd Nd 

170827 27-Aug-17 14:45 03:00 PM Nd Nd Nd 

170828 28-Aug-17 03:00 15:00 AM 6 1.39 1.39 

170828 28-Aug-17 15:00 02:45 PM 6 20.83 4.17 

170829 29-Aug-17 02:45 14:45 AM 6 127.78 20.46 

170829 29-Aug-17 14:45 03:00 PM 6 0 0 

170830 30-Aug-17 03:00 14:45 AM 6 0 0 

170830 30-Aug-17 14:45 03:00 PM 6 0 0 

170831 31-Aug-17 03:00 15:30 AM Nd Nd Nd 

170831 31-Aug-17 15:30 03:00 PM Nd Nd Nd 

170901 1-Sep-17 03:00 15:00 AM 5 1.39 1.39 

170901 1-Sep-17 15:00 02:30 PM 6 2.78 1.76 

170902 2-Sep-17 02:30 15:00 AM Nd Nd Nd 

170902 2-Sep-17 15:00 04:00 PM Nd Nd Nd 

170903 3-Sep-17 04:00 15:00 AM 3 72.22 14.7 

170903 3-Sep-17 15:00 02:45 PM 3 52.78 7.35 

170904 4-Sep-17 02:45 15:00 AM 3 38.89 5.56 

170904 4-Sep-17 15:00 03:45 PM 3 22.22 2.78 

170905 5-Sep-17 03:45 16:15 AM 3 0 0 

170905 5-Sep-17 16:15 03:15 PM 3 0 0 

170906 6-Sep-17 03:15 15:15 AM 3 11.11 7.35 

170906 6-Sep-17 15:15 03:15 PM 3 2.78 2.78 

170907 7-Sep-17 03:15 16:15 AM 3 2.78 2.78 

170907 7-Sep-17 16:15 04:00 PM 3 8.33 8.33 

170908 8-Sep-17 04:00 17:00 AM Nd Nd Nd 

170908 8-Sep-17 17:00 04:00 PM 3 0 0 

170909 9-Sep-17 04:00 16:00 AM 3 116.67 116.67 

170909 9-Sep-17 16:00 04:00 PM 3 0 0 

170910 10-Sep-17 04:00 17:00 AM 3 5.56 2.78 

170910 10-Sep-17 17:00 05:00 PM 3 8.33 4.81 

170911 11-Sep-17 05:00 16:15 AM 6 5.56 2.78 

170911 11-Sep-17 16:15 04:15 PM 6 1.39 1.39 

170912 12-Sep-17 04:15 16:00 AM 6 152.78 65.00 

170912 12-Sep-17 16:00  05:15 PM 6 34.72 20.12 
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