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Abstract

In this study we collected suspended particulate matter (SPM) along a transect from
the East Sea to the Bering Sea from 18 to 28 July in 2015. We then analyzed the samples
for the Arctic sea ice proxy IP2s together with various phytoplankton-derived lipids
including a tri-unsaturated highly branched isoprenoid (HBI triene) and two sterols
(brassicasterol and dinosterol) to assess the suitability of these compounds for the so-
called PIP2s index in the western Arctic region as a proxy for sea ice change in the past.
The distributions of some other commonly reported sterols (cholesterol and 24-methylene
cholesterol) were also investigated. IP2s could not be detected in any of the samples
analyzed, consistent with the nature of the sampling location and season, while the HBI
triene was only detected at five sampling sites in the Northwest Pacific and the Bering
Sea. In contrast, each of the sterols were detected at each sampling site. Interestingly,
brassicasterol concentration showed a strong, positive relationship with cholesterol
concentration, but no relationship with chlorophyll a, suggesting that the former might
have been associated with not only marine phytoplankton but other sources in the study
area, such as zooplankton. Dinosterol and HBI triene concentrations also showed no clear
relationship with chl. a or with brassicasterol, indicating likely different and diverse
sources of these lipids in addition to marine phytoplankton. Our study suggests that the
use of brassicasterol, dinosterol, or HBI triene, as strict phytoplankton markers for use
with the PIP2s index, might result in misleading outcomes. Hence, it is clear that more
work is needed to better constrain the use of these lipids as ice-free, open ocean

biomarkers when using the PIP2s index in the western Arctic region.
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Table legend

Table 1. Information on the sampling sites and biomarker results obtained from this study.
The chl. a data are obtained from the WOAOL (chl. a) for the summer months (July to

September).

Figure captions

Fig. 1. A map showing the sampling sites along a South-North transect from the East Sea
to the Bering Sea. Dashed lines indicate the sea ice extent in April 2015 (data from NOAA,

http://polar.ncep.noaa.gov/seaice/Historical.html).

Fig. 2. GC-MS chromatograms of (A) m/z 458, (B) m/z 470, and (C) m/z 500 obtained

from Site T-28 with the chemical structures of the targeted sterol compounds.

Fig. 3. Histograms of the concentrations of (A) HBI triene, (B) brassicasterol, and (C)

dinosterol in ng/L.

Fig. 4. Scatter plots of phytoplankton-derived lipid biomarkers: (A) brassicasterol vs.
cholesterol, (B) brassicasterol vs. 24-Methylene-cholesterol, (C) 24-Methylene-
cholesterol vs. cholesterol, (D) brassicasterol vs. dinosterol, (E) dinosterol vs. HBI triene,

and (F) brassicasterol vs. HBI triene.
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Fig. 5. Scatter plots of phytoplankton-derived lipid biomarkers in comparison to chl. a:

(A) chl. avs. HBI triene, (B) chl. a vs. brassicasterol, and (C) chl. a vs. dinosterol.
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482  Table 1.

_ _ ) Chlorophyl. HBI  prassicasterol metﬁ;/ll_ene— Cholesterol  Dinosterol
Station  Latitude (N) ~ Longitude (E) (uga/lL) ) (t;'g;l‘_e) (ng/L) cholesterol (ng/L) (ng/L)
(ng/L)
T-1 35°33.49' 130° 24.99' 0.27 LD 44 3 24 25
T-4 38°24.04' 135°10.90' 0.15 LD 32 6 37 11
T-7 42° 06.12' 148° 17.96' 0.53 0.08 247 25 113 28
T-10  44°2284'  155°21.07 0.42 0.08 349 14 223 5
T-13 46° 37.20' 159° 25.77 051 0.05 211 21 107 10
T-15 48° 51.66' 163° 31.30' 0.52 LD 114 14 72 6
T-17  51°06000  167°36.03 078 D 146 13 117 8
T-19  53°0482  171°38.37 0.29 LD 38 7 49 4
T-21 55°04.19' 175° 40.82' 0.64 LD 234 22 127 6
T-24 57°03.05' 179° 43.84' 0.74 LD 83 11 57 9
T-26 59°01.80' -176° 13.76' 0.48 LD 53 5 39 5
T28  61°0129  -172° 11.40 0.32 0.004 1 3 25 2
T30 63°0001'  -168°08.96' 050 0.13 47 9 92 5

Wold Ocean Atlas 2001, LD: limit of detection
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