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Abstract

We determined oxygen isotope ratios (8'80) of the mixed layer-
dwelling planktonic foraminifer Globigerina bulloides and relative
abundance of Neogloboquadrina pachyderma (sinistral) for the last
glacial-interglacial cycle, including marine isotope Stage (MIS) 6
from Integrated Ocean Drilling Program Site U1313. The §'80
data in G. bulloides allowed us to construct an age model. Changes
in relative abundance of N. pachyderma (s) were compared to the
880 of G. bulloides. We also performed a detailed quantitative
study of four planktonic foraminiferal species to assess surface to
near-surface oceanographic changes for the period between MIS
5e and 6 (120-180 ka), including the penultimate glacial termina-
tion (TII). Analyses of the relative abundances of four planktonic
foraminiferal species lead us to reconstruct the variability in the
upper water masses of the North Atlantic at this subtropical site.
We found clear indications of freshwater inputs, including a Hein-
rich iceberg-rafting event (H11), which provided a mechanism for
freshening the sea surface and perturbing climate conditions.

Introduction

Data from planktonic foraminiferal assemblages have often been
used to decipher past changes in sea-surface to near—sea surface
conditions of the North Atlantic (Berggren, 1984; Weaver, 1987;
Chapman et al., 2000). For example, the presence of polar surface
water mass living species Neogloboquadrina pachyderma (sinistral),
which dwells in subsurface water at present (Jonkers et al., 2010),
at Integrated Ocean Drilling Program (IODP) Site U1313 suggests
the presence of cold surface water conditions during the glacial
period (Fairbanks et al., 1980; Raymo et al., 1989). In contrast, the
presence of mixed-layer living Globigerina bulloides indicates sub-
polar to temperate conditions and has been implicated to the
North Atlantic Current (NAC) (Ottens, 1991; van Kreveld, 1996).
Neogloboquadrina incompta indicates subpolar conditions and is
also associated with the NAC (van Kreveld, 1996). The transi-
tional species Globorotalia inflata is assumed to thrive at the base
of the thermocline and is associated with the NAC and the Gulf
Stream (Kennett and Srinivasan, 1983; Ottens, 1991). Some of
these species, however, also migrate and show preferential depth
habitat that depends on temperature, salinity, and availability of
food. As a result, the mere presence of these species cannot solely be
correlated to surface climate conditions. In general, it is accepted
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that these foraminiferal assemblages can be used to
infer changes in the surface to near-surface water
conditions at Site U1313 (Raymo et al., 1989; Chap-
man et al., 2000).

In this study, a quantitative abundance analysis of N.
pachyderma (s) and G. bulloides oxygen isotope ratios
(8'80) for marine isotope Stages (MISs) 1-6 were per-
formed using sediment from Site U1313 (see the
“Site U1313” chapter [Expedition 306 Scientists,
2006]). We also detailed quantitative abundances of
four planktonic foraminifers to assess changes in the
surface to near-surface water conditions during the
penultimate deglaciation (130-140 ka) as well as
MIS 6 (140-180 ka). Ice-rafted debris (IRD) data were
used to infer sea-surface freshening, as meltwater
perturbs sea-surface salinity.

Methods

Sediment samples from Site U1313 were wet sieved
using a >63 pm sieve and sonicated for a few seconds
to dislodge clay and other fine particles adhered to
foraminifers. The washed residue (>63 pym) was dried
and then sieved again at >150 pm size fraction for
foraminiferal and lithic fragment counts (Bond et al.,
1993; Bond and Lotti, 1995). To obtain abundance
counts of 300-600 foraminifers per gram of sedi-
ment, the dried residue (>150 pm fraction) was split
using a microsplitter. A number of splits was used in
determining the relative abundance of each species
based on estimated total foraminifers per sample.
Using a binocular microscope, various species of
planktonic foraminifers were identified and counted,
including N. pachyderma (s), N. incompta, G. bulloides,
and G. inflata (Bé and Tolderlund, 1971; Kennett and
Srinivasan, 1983), and were used to estimate their
relative abundances, which are relevant to ascertain
various climate events and boundaries. In addition
to foraminifers, lithic fragments were counted and
normalized per gram of dry sediment and reported as
IRD/g. IRD petrology such as detrital carbonate
grains, quartz, feldspar, and so on were assessed to
identify a Heinrich iceberg-rafting event (HI11)
(Heinrich, 1988; Bond et al., 1993).

Stable oxygen isotope ratios were determined on G.
bulloides in the 150-250 pm size fraction. Approxi-
mately 30 specimens of G. bulloides were picked to
ensure enough weight for mass spectrometer analysis
and for future use in replicating isotopic analysis.
Each sample was analyzed for §'80 relative to Na-
tional Bureau of Standards (NBS) 18, 19, and 20 stan-
dards using an automated carbonate Kiel extraction
device coupled to a Finnigan Delta IV Plus stable iso-
tope ratio mass spectrometer (Rashid et al., 2012).
Samples were acidified under vacuum with 100%

ortho-phosphoric acid. Resulting CO, was cryogeni-
cally purified and delivered to the mass spectrome-
ter. Approximately 10% of all samples were run in
duplicate. The standard deviation of repeated mea-
surements of an internal standard was +0.06%o for
8'80. The age model of Site U1313 was constructed
by matching the curve of G. bulloides 3'80 with those
of the global benthic foraminiferal &'®0 stack
(Lisiecki and Raymo, 2005). We used 20 control
points, in which high and low G. bulloides 630 val-
ues were correlated to those of the high and low §'30
values of the global benthic stack.

Results and discussion

The G. bulloides 880 data between the core top and
9.4 meters composite depth (mcd) below seafloor
show that this interval contains climate records from
MISs 1-6. G. bulloides 880 values range between
0.35%0 and 3.02%o, in which lower (or more de-
pleted) values were associated with the interglacia-
tion or interstadial periods. In contrast, higher (or
more enriched) values were correlated to the glacial
or stadial periods (Fig. F1). We resolved major cli-
mate transitions of the last glacial-interglacial cycle,
including the Terminations TI and TII at 0.65 and
6.45 mcd, respectively. Abundances of N. pachyderma
(s) vary from 0% to 18%, and high values are always
associated with Heinrich iceberg-rafting events in
this region (Chapman et al., 2000; Rashid and Boyle,
2007; Naafs et al., 2011). See Tables T1 and T2 for
quantitative data.

Abundances of four planktonic foraminifers and
IRD/g data from 6 to 9.5 mcd are plotted in Figure
F2. This depth range covers the climate interval from
MISs 5e to 6 (Fig. F3A) (see the “Site U1313” chapter
[Expedition 306 Scientists, 2006]). High-resolution
G. bulloides §'80 data show a typical deglacial sequence
from MISs Se to 6 in which higher §'80 values were
found in glacial MIS 6 and lower values were associ-
ated with MIS 5e (Fig. F3B). The gradual change from
higher to lower §'80 values between the isotope stages
was identified at Termination TII (Fig. F3B). More
positive G. bulloides §'80 values (Fig. F2) were found
in MIS 6 compared to MIS Se, and 8'80 values pro-
gressively became more positive from 194 to 156 ka
(i.e., from 9.21 to 7.32 mcd). The most positive §'80
values were obtained between 156 and 132 ka (i.e.,
between 7.32 and 6.55 mcd) during the coldest part
of MIS 6. The nature of the §'80 curve shows a more
gradual transition at Termination TII compared to
Termination TI at Site U1313, in which a rapid tran-
sition from glacial to interglacial state is observed.

Four IRD peaks were identified in MIS 6 (Fig. F2). Event
H11 was identified halfway through Termination TII.
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However, the mean IRD/g in some peaks of MIS 6,
such as at 8.40 mcd, was higher than Event H11
(Ruddiman, 1977; Chapman and Shackleton, 1998).
The four IRD/g peaks in MIS 6 at Site U1313 are
consistent with the high-resolution records from the
southern Portuguese margin (Margari et al., 2010)
and correspond to more negative §'®0 values of
planktonic foraminifers suggestive of sea-surface
salinity dilution.

N. pachyderma (s) (Fig. F2) remains low in abundance
(<5%) throughout MIS 6 and rapidly decreases at the
onset of Termination TII. It reaches a maximum of
10% abundance at the end (131-130.4 ka) of Event
H11, thus doubling its highest glacial abundance. G.
bulloides maintains a variable presence throughout
MIS 6, reaching a maximum of nearly 40% abun-
dance during Event H11 with a broad peak centered
at 160 ka. The abundance curves of G. bulloides and
N. pachyderma (s) generally follow each other. The
subtropical location of Site U1313 is normally un-
suitable for N. pachyderma (s) to dwell under modern
climate conditions (Fairbanks et al., 1980), but the
cold conditions during IRD events created a suitable
environment for this species.

The baseline concentration of N. incompta hovers at
5% throughout MIS Se to 6, with four dominant
peaks reaching as high as 26% with two other minor
peaks. It seems that the overall concentration of N.
incompta is anticorrelated with the abundances of G.
bulloides and N. pachyderma (s), which is consistent
with the findings of Chapman at al. (2000) from
nearby Core SU90-03 (Fig. F2). However, N. incompta
concentration shows positive correlation with G. in-
flata during the latter part of MIS 6 (6.65-6.97 mcd).

G. inflata (Fig. F2) increases in late MIS 6 (155-
134 ka) to nearly 14%, compared to <2% abundance
from the earlier part of MIS 6. At the onset of Event
H11, it decreases abruptly and reaches a minimum of
~4%. At the end of Event H11, it increases rapidly,
reaching close to 16% abundance in MIS Se. G. in-
flata exists in low abundance at Site U1313 through-
out MIS 6.

Distinct changes in N. pachyderma (s), N. incompta, G.
bulloides, and G. inflata abundances were found dur-
ing Event H11. This event could have been associ-
ated with freshening and/or temporary cooling of
the sea surface. Sea-surface cooling is substantiated
by the presence of polar water mass indicator species
N. pachyderma (s) (Bond et al., 1993) and low abun-
dances of N. incompta. On the other hand, the high
abundance of G. bulloides may indicate limited influ-
ence of polar water, which is consistent with the rel-
atively low abundances of N. pachyderma (s). If the
surface water was totally of polar to subpolar origin,
then N. incompta should have also peaked in abun-

dance. The high abundance of G. bulloides (a species
that is very much food driven) may indicate that
there was a mixture of polar and transitional water
influencing Site U1313, with a warmer sea surface
during Event H11 similar to the younger Heinrich
iceberg-rafting events as observed by Naafs et al.
(2013). This was further demonstrated by the sharp
decline of temperate species G. inflata (Kucera et al.,
2005). The warmer sea-surface conditions of MIS Se
were marked by the increase of G. inflata and subse-
quent decline in G. bulloides and N. incompta.

The high sensitivity of N. pachyderma (s) to Heinrich
iceberg-rafting events was attributed to its polar wa-
ter habitat (Bond et al., 1993). The peaks in N. pachy-
derma (s), N. incompta, and G. bulloides at Site U1313
suggest that the freshwater event (H11) cooled the
sea surface, thus allowing these species to reach a
temporary peak in abundance. At Site U1313, higher
percentages of G. bulloides may coincide with higher
availability of food.

Conclusions

Paleoproxy records allowed us to reconstruct
changes in the upper water mass conditions in the
North Atlantic from MISs Se to 6 at subtropical Site
U1313. Planktonic foraminifers were well-linked to
climatic and environmental conditions in this area
and serve as a paleoproxy. Changes in sea-surface
conditions and ensuing water masses were reflected
by changes in foraminifer relative abundances. Ice-
berg input was inferred by the presence of IRD. We
identified Event H11 at Site U1313, which was asso-
ciated with a freshwater release and ensuing pertur-
bation of sea-surface conditions. The warmest sea-
surface conditions appear in phase with interglacial
MIS 5e and the coolest conditions appear in phase
with glacial MIS 6.
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Figure F1. Globigerina bulloides oxygen isotopes (6'80) and relative abundance of Neogloboquadrina pachyderma
(sinistral) versus depth, Site U1313. Shaded area between 6.3 and 9.7 mcd represents MISs Se and 6 interval in
which high-resolution data are plotted in Figure F2.
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Figure F2. Plots of ice-rafted debris (IRD)/g, Neogloboquadrina pachyderma (s), Neogloboquadrina incompta, Globi-
gerina bulloides, and Globorotalia inflata shown as a function of composite depth, Site U1313. Event H11 coin-
cides with a peak in G. bulloides and a low abundance of G. inflata. The peak of N. pachyderma (s) is offset from
Event H11.
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Figure F3. A. Abundances of four planktonic foraminifers and ice-rafted debris (IRD)/g plotted as a function of
age for the interval encompassing marine isotope stages (MISs) Se and 6. Note the shaded bar indicates Event
H11. B. Plots of Neogloboquadrina pachyderma (s) data and Globigerina bulloides oxygen isotopes (6'80) shown as
a function of age. Age model was constructed by matching 'O values with the global benthic 8'80 stack of
Lisiecki and Raymo (2005) (LR-2005 stack).
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Table T1. 5'80 of Globigerina bulloides and percent Neogloboquadrina pachyderma (sinistral) data. (Continued on
next two pages.)

Neogloboquadrina
Core, section, Depth Globigerina bulloides  pachyderma (sinistral)
interval (cm) (mcd) 3180 (%o0) (%)
306-U1313A-
1H-1, 0-2 0.19 0.69
1H-1, 4-6 0.23 0.445
1H-1, 8-10 0.27 0.48
1H-1,14-16 0.33 0.465
1H-1,16-18 0.35 0.78
1H-1, 30-32 0.49 0.86
1H-1, 32-34 0.51 1.839
1H-1, 40-42 0.59 0.61
1H-1, 42-44 0.61 2.510
1H-1, 50-52 0.69 1.69
1H-1, 56-58 0.75 1.97 9.756
1H-1, 64-66 0.83 11.357
1H-1, 66-68 0.85 2.46
1H-1, 72-74 0.91 2.32
1H-1, 78-80 0.97 4.706
1H-1, 80-82 0.99 2.63
1H-1, 90-92 1.09 243
1H-1, 96-98 1.15 2.66
1H-1, 98-100 1.17 2.672
1H-1, 104-106 1.23 1.95
1H-1,112-114 1.31 2.80
1H-1,120-122 1.39 1.559
1H-1, 122-124 1.41 211
1H-1, 130-132 1.49 2.40 11.872
1H-1, 134-136 1.53 14.589
1H-1, 140-142 1.59 2.74 9.211
306-U1313B-
2H-2, 0-2 1.71 2.83
1H-2,10-12 1.81 3.03 9.949
1H-2, 18-20 1.89 2.99
1H-2, 30-32 2.01 2.70 7.988
1H-2, 34-36 2.05 2.55
1H-2, 40-42 2.1 5.385
1H-2, 42-44 213 2.75
1H-2, 52-54 2.23 2.57
TH-2, 56-58 2.27 6.225
1H-2, 60-62 2.31 17.577
1H-2, 62-64 2.33 2.49
1H-2, 64-66 2.35 5.817
1H-2, 70-72 241 2.73
1H-2, 78-80 2.49 2.51
1H-2, 80-82 2.51 2.059
1H-2, 86-88 2.57 2.26
1H-2, 90-92 2.61 3.267
1H-2, 94-96 2.65 1.99
TH-2, 102-104 2.73 2.38
1H-2,110-112 2.81 2.16 5.588
TH-2, 118-120 2.89 0.706
1H-2, 124-126 2.95 1.69
TH-2, 130-132 3.01 1.52
1H-2, 140-142 3.1 1.360
TH-2, 142-144 3.13 1.88
3H-3, 0-2 3.22 2.70
3H-3,10-12 3.30 2.24 2.941
3H-3,18-20 3.38 2.58
3H-3, 26-28 3.46 2.56
3H-3, 30-32 3.50 8.555
3H-3, 3436 3.54 2.76
3H-3, 42-44 3.62 2.50
3H-3, 48-50 3.68 2.90
3H-3, 50-52 3.70 11.000
3H-3, 58-60 3.78 2.76
3H-3, 66-68 3.86 2.57
3H-3, 70-72 3.90 3.113
3H-3, 74-76 3.94 2.10
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Table T1 (continued). (Continued on next page.)

Neogloboquadrina
Core, section, Depth Globigerina bulloides  pachyderma (sinistral)
interval (cm) (mcd) 8180 (%o0) (%)

3H-3, 82-84 4.02 1.78

3H-3, 92-94 4.10 1.83 1.139
3H-3, 98-100 4.18 2.30

3H-3, 106-108 4.26 1.62

3H-3, 110-112 4.30 0.813
3H-3, 114-116 4.34 1.84

3H-3, 122-124 4.42 1.68

3H-3, 126-128 4.47 1.205

306-U1313C-

2H-1, 134-136 4.49 1.23

2H-1, 142-144 4.57 1.65

2H-2, 0-2 4.65 2.06

2H-2, 4-6 4.71 1.061

2H-2, 8-10 4.75 2.14

2H-2,16-18 4.83 1.21

2H-2, 20-22 4.87 0.000

2H-2, 26-28 4.93 1.41

2H-2, 34-36 5.01 1.06

2H-2, 40-42 5.07 0.292

2H-2, 42-44 5.09 1.17

2H-2, 50-52 5.17 0.75

2H-2, 58-60 5.25 0.84

2H-2, 60-62 5.27 0.690
2H-2, 66-68 533 0.93

2H-2, 74-76 5.41 1.19

2H-2, 80-82 5.47 0.922
2H-2, 82-84 5.49 1.77

2H-2, 90-92 5.57 1.70

2H-2, 100-102 5.67 1.82 1.869
2H-2,108-110 5.75 1.99

2H-2,116-118 5.83 0.95 1.091
2H-2,124-126 5.91 0.93

2H-2, 130-132 5.97 0.202
2H-2, 134-136 6.01 0.78

2H-3, 2-4 6.19 0.56

2H-3,10-12 6.27 0.673
2H-3,12-14 6.29 0.68

2H-3, 14-16 6.31 2.404
2H-3,18-20 6.35 2.400
2H-3, 20-22 6.37 1.20

2H-3, 22-24 6.39 6.436
2H-3, 26-28 6.43 5.202
2H-3, 30-32 6.47 1.80 3.514
2H-3, 34-36 6.51 6.509
2H-3, 38-40 6.55 1.80 4.717
2H-3, 40-42 6.59 1.916
2H-3, 42-44 6.63 2.63

2H-3, 50-52 6.67 2.286
2H-3, 54-56 6.71 2.86

2H-3, 64-66 6.81 3.02

2H-3, 70-72 6.87 1.296
2H-3, 80-82 6.97 295

2H-3, 90-92 7.07 0.533
2H-3, 104-106 7.21 1.639
2H-3,108-110 7.25 2.78

2H-3,116-118 7.33 2.90

2H-3,120-122 7.37 4.023
2H-3,124-126 7.41 3.05

2H-3,132-134 7.49 2.71

2H-3, 140-142 7.57 3.32 3.761
2H-4, 0-2 7.65 2.67 2.387
2H-4, 8-10 7.75 2.55

2H-4,10-12 7.77 2.548
2H-4, 24-26 7.91 2.53

2H-4, 30-32 7.97 1.984
2H-4, 40-42 8.07 2.21 1.299
2H-4, 54-56 8.21 0.645
2H-4, 56-58 8.23 2.07
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Table T1 (continued).

Neogloboquadrina
Core, section, Depth Globigerina bulloides  pachyderma (sinistral)
interval (cm) (mcd) 3'80 (%o) (%)
2H-4,70-72 8.37 4.805
2H-4,76-78 8.43 2.63
2H-4, 90-92 8.57 2.059
2H-4, 92-94 8.59 2.59
2H-4,110-112 8.77 0.342
2H-4,112-114 8.79 2.50
2H-4,128-130 8.95 1.63
2H-4,130-132 8.97 0.424
2H-4, 144-146 9.11 1.24
2H-4, 148-150 9.15 0.300
2H-5, 4-6 9.21 2.00
2H-5,12-14 9.29 1.99
2H-5, 20-22 9.37 0.392
2H-5, 38-40 9.55 1.70
2H-5, 40-42 9.57 0.688
2H-5, 50-52 9.67 1.61
2H-5, 60-62 9.77 0.771
2H-5, 68-70 9.85 1.92
2H-5, 80-82 9.97 1.79

Table T2. Ice-rafted debris/g and relative abundances of planktonic foraminifers Neogloboquadrina pachyderma
(sinistral), Neogloboquadrina incompta, Globigerina bulloides, and Globorotalia inflata data. (Continued on next

page.)

Neogloboquadrina
Core, section, Depth Ice-rafted  pachyderma (sinistral) Neogloboquadrina ~ Globigerina  Globorotalia
interval (cm) (mcd) debris/g (%) incompta (%) bulloides (%) inflata (%)
306-U1313C-
2H-2, 98-100 5.65 6.40 1.13 6.20 8.27 2.63
2H-2, 100-102 5.67 8.78 1.67 3.13 10.63 11.88
2H-2, 104-106 5.71 45.11 1.36 4.48 10.53 1.95
2H-2,110-112 5.77 9.23 3.38 6.49 20.26 10.65
2H-2,112-114 5.79 9.83 0.26 4.18 9.66 3.66
2H-2,114-116 5.81 8.28 0.58 8.70 9.48 11.99
2H-2, 120-122 5.87 14.76 0.18 5.35 11.25 14.94
2H-2,122-124 5.89 6.61 0.26 4.96 7.57 16.97
2H-2,126-128 5.93 8.55 0.18 3.01 10.62 19.12
2H-2, 128-130 5.95 7.79 0.54 4.83 3.94 6.44
2H-2,130-132 5.97 13.66 0.28 7.50 9.44 23.06
2H-2, 134-136 6.01 15.33 0.57 3.72 3.72 23.21
2H-2, 138-140 6.05 16.43 0.18 4.74 2.74 7.48
2H-3,0-2 6.15 15.80 0.68 4.97 6.32 14.90
2H-3, 4-6 6.21 17.75 0.49 2.22 5.67 6.16
2H-3, 6-8 6.23 13.73 0.99 4.74 5.93 14.82
2H-3, 8-10 6.25 16.02 1.08 2.16 8.21 15.77
2H-3,10-12 6.27 19.17 0.53 4.74 11.58 12.11
2H-3, 12-14 6.29 16.32 1.90 4.76 8.25 14.29
2H-3, 14-16 6.31 15.00 1.84 2.36 7.87 15.22
2H-3,16-18 6.33 16.78 2.26 3.76 10.03 16.54
2H-3,18-20 6.35 16.11 2.26 7.91 10.17 17.80
2H-3, 20-22 6.37 13.23 1.83 6.85 11.42 13.47
2H-3, 22-24 6.39 15.67 4.92 7.47 13.84 8.74
2H-3, 24-26 6.41 15.25 3.69 10.57 15.72 8.35
2H-3, 26-28 6.43 51.54 8.64 11.96 20.93 5.65
2H-3, 28-30 6.45 15.84 6.52 7.07 28.80 3.80
2H-3, 30-32 6.47 21.21 7.19 6.75 24.84 3.27
2H-3, 32-34 6.49 16.59 4.65 6.40 26.16 4.36
2H-3, 34-36 6.51 65.30 4.14 7.73 28.18 4.42
2H-3, 36-38 6.53 53.66 3.59 4.42 37.57 4.97
2H-3, 38-40 6.55 49.40 5.19 4.72 28.30 3.30
2H-3, 40-42 6.57 6.25 2.20 6.39 31.50 4.41
2H-3, 42-44 6.59 41.05 2.26 5.08 25.42 8.19
2H-3, 44-46 6.61 35.88 2.26 5.08 25.42 8.19
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Table T2 (continued).

Neogloboquadrina
Core, section, Depth Ice-rafted  pachyderma (sinistral) Neogloboquadrina ~ Globigerina  Globorotalia
interval (cm) (mcd) debris/g (%) incompta (%) bulloides (%) inflata (%)
2H-3, 46-48 6.63 16.28 3.15 18.91 17.23 9.03
2H-3, 48-50 6.65 2.69 1.16 18.80 12.48 2.66
2H-3, 54-56 6.71 4.68 1.09 20.00 10.65 12.83
2H-3, 60-62 6.77 0.00 0.36 10.66 8.88 4.97
2H-3, 62-64 6.79 0.00 1.55 8.70 13.04 13.04
2H-3, 70-72 6.87 33.01 1.67 15.32 12.53 14.21
2H-3, 78-80 6.95 72.86 3.90 16.84 15.40 11.50
2H-3, 80-82 6.97 4.25 1.51 18.79 9.07 3.46
2H-3, 86-88 7.03 19.05 1.13 18.36 11.30 16.10
2H-3, 90-92 7.07 3.04 0.30 24.40 6.63 4.82
2H-3, 94-96 7.11 4.87 2.59 25.57 6.90 10.92
2H-3, 100-102 717 0.00 1.30 20.20 17.26 2.61
2H-3, 102-104 7.19 25.42 1.26 20.08 18.83 4.60
2H-3,110-112 7.27 77.65 2.81 13.52 18.62 5.61
2H-3, 118-120 7.35 59.00 3.72 6.73 18.05 2.83
2H-3, 120-122 7.37 58.33 2.37 9.48 17.77 0.24
2H-3, 122-124 7.39 147.38 2.60 6.49 18.18 3.12
2H-3, 126-128 7.43 142.20 3.75 10.63 18.13 3.13
2H-3, 130-132 7.47 71.08 4.07 6.40 13.95 0.29
2H-3, 134-136 7.51 114.56 3.29 6.77 17.21 0.58
2H-3, 140-142 7.57 68.62 2.84 9.95 9.41 3.37
2H-3, 148-150 7.64 68.27 2.13 13.24 4.49 1.65
2H-4, 0-2 7.65 79.09 1.1 10.28 0.83 0.28
2H-4,10-12 7.77 54.65 0.51 6.30 6.64 1.19
2H-4,16-18 7.83 149.95 0.38 5.49 12.12 2.08
2H-4, 24-28 7.9 27.52 0.61 8.35 9.26 0.76
2H-4, 32-34 7.99 40.96 0.85 19.44 6.84 2.78
2H-4, 40-42 8.07 13.51 0.91 11.08 9.41 3.19
2H-4, 48-50 8.15 77.99 0.47 3.74 7.32 1.87
2H-4, 56-58 8.23 78.85 1.52 6.31 10.61 1.01
2H-4, 64-66 8.31 89.91 1.96 6.29 8.25 1.18
2H-4, 72-74 8.39 242.59 1.67 8.53 7.79 1.67
2H-4, 80-82 8.47 77.29 4.02 9.80 10.05 1.01
2H-4, 88-90 8.55 26.49 3.73 18.05 9.75 2.07
2H-4, 96-98 8.63 10.29 0.67 12.72 4.91 3.79
2H-4, 104-106 8.71 21.31 0.18 25.85 3.59 215
2H-4,112-114 8.79 4.43 0.45 14.39 4.60 4.45
2H-4,120-124 8.87 4.78 0.25 15.95 3.54 4.56
2H-4, 128-130 8.95 511 0.39 15.78 533 1.78
2H-4,136-138 9.03 7.19 0.33 10.67 4.76 6.24
2H-4, 144-146 9.11 14.08 0.62 3.40 6.34 3.09
2H-4, 148-150 9.15 18.23 0.41 5.59 10.14 2.48
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