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Abstract

"' Seventy-nine particle flux samples were collected from 1983 to 1986
using 7 automated time-series sediment traps at 6 stations distributed in
the northern and eastern portion of the Nordic Seas as part of a
German/U.S. joint program on arctic sedimentation studies. Each sample
represents either one month or two weeks of sedimentation at
approximately 400 m above the sea floor. In this data file the results
of laboratory analysis conducted at the Woods Hole Oceanographic
Institution, U.S.A. of the main sedimentological criteria! total mass,
carbonate, opal, combustible, organic carbon, nitrogen, and lithogenic
mass)are presented in both tabular and histogram form. Results from the
southern and western portion of the Nordic Seas will be published as they
become available.

Introduction

Supported by the United States Office of Naval Research, the Woods
Hole Oceanographic Institution (WHOI), with the cooperation of the
University of Kiel and the University of Bremen, Federal Republic of
Germany, has conducted a basin-wide sedimentological research program in
the Nordic Sea since the sunner of 1983. One of the major field
experiments was deployment of 16 sets of sediment trap-current meter
moorings for a period of about one year each throughout the basin.
During the first half of the program we deployed 6 year-round moorings
between August 1983 and August 1986 in the Fram Strait and Norwegian
Basin. Details of mooring positions, depths, duration of deployment are
summuarized in Table 1. During the second part of the program, sediment
trap mooring deployments and laboratory analyses of incoming samples will
continue around Iceland, coastal Greenland and selected stations in
cooperation with the Marine Research Institute, Reykjavik. The



University of Hamburg maintains 3 sediment trap mooring stations in the
southern North Sea and we cooperate with their program on some of the
laboratory analyses (Fig. 1).

The Nordic Sea is a basin, approximately 2.5 million square
kilometers, defined by the east coast of Greenland to the west, Iceland
to the south, the Norwegian coast to the east, and Spitsbergen to the
north. It connects to the Arctic Ocean via the Fram Strait and to the
North Atlantic via the Faeroe and Denmark straits (Hurdle, 1986). In
short, the Nordic Sea is the bridge between the Arctic Ocean and the
North Atlantic Ocean, and therefore is of global significance in regard
to the Atlantic environment.

Most of the Nordic Sea lies north of the Arctic Circle. The net
solar energy input is strongly limited in this basin due to low angle
insolation during the summer and day-long darkness in the winter. Three
longitudinal zones of ocean characteristics can be distinguished in this
basin: 1) a zone along the east coast of Greenland which is covered by
southerly flowing ice packs and floes in the East Greenland Current
combined with fast-ice conditions on the immediate coast (Vinje, 1977).
The surface temperature in this zone is 0*C throughout the year; 2) a
zone on the east side of the basin where the warm, saline
northward-flowing Norwegian-Atlantic Current prevails (Gathman, 1986);
and 3) a zone in the central gyre which is often associated with mixed
ice conditions where the other two zones meet in the middle of the basin
(Wadhams, 1986; Swift, 1986). This unique arrangement of currents form
several ocean fronts (Johannessen, 1986) and strong contrasts of oceanic
conditions are seen within this relatively small basin. For example, the
summer surface temperature difference between the east and west side of
the basin along the 70th latitude (off Tromso, Norway to Scoresby Sound,
Greenland, which are only about 1,000 km apart) is as great as 10*C in
some years (Detrich, 1969). Thus the Nordic Sea embodies highly
diversified specific environments within the basin boundary.

Very little is known about particle sedimentation and recycling
schemes in the North Sea environment. Ocean particles in the Nordic
Basin also involve specific origins, flux and processes which reflect
varied oceanic characteristics. Questions include: how much of the
particulate carbon and other biogenic particles settle down to the sea
floor and how do they compare with surface production which is produced
under severely limiting Arctic conditions? What is the sedimentary
mechanism of lithogenic particles in the Arctic open ocean environment?
How are these sedimentary particle processes related to ice coverage and
mixed ice zone conditions? This research aims to answer these questions
and, optimally, to draw a realistic model of particle flux and
sedimentation in relation to other critical high latitude ocean
environmental factors.

-2-
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Field Program

Experimental logistics in the Nordic Sea are generally very difficult
compared to lower latitude oceanographic endeavors; winter storms and ice
coverage hinder deployment and recovery of large bottom tethered mooring
arrays. Because of strong seasonality, flux measurements in high
latitudes must cover at least a one-year cycle of seasons. We have used
automated time-series sediment traps left unattended for about one year.
A sediment trap used in this environment requires a large opening in
order to collect enough volume of sample during the winter months when
the flux is estimated to be extremely small. We used a PARFLUX Mark 5
and Mark 6 whose apertures are 1.2 and 0.5 m2 with 12 and 13 sampling
increments, respectively (Honjo and Doherty, 1987, in press) (Table I,
Fig. 2). The sediment traps were deployed at approximately 400 m above
the sea floor at most mooring sites. The exception was a mooring with
two sediment traps deployed along a taut line which was set in the
Greenland Basin. One to three current meters were deployed with each
sediment trap mooring. A transmissometer was deployed with two Fram
Strait moorings for one year, 1984-1985. The results from the current
meter and transmissometer experiments will be published elsewhere. The
deployment/recovery procedure for sediment trap mooring arrays was
described in a separate paper (Honjo and Doherty, 1987, in press) We
used sodium azide as a preservative (Honjo, 1980).

Laboratory Analysis

Recovered samples were refrigerated throughout the transportation and
storage period. Each sample was equally shared with Dr. Gerold Wefer's
laboratory (University of Bremen). Our responsibility at WHOI was to
clarify the nature of the sediment trap collected samples with regard to
basic sedimentological criteria. Dr. Wefer's group is investigating
stable isotopes in planktonic foraminiferal tests and some biocoenosis
composition in the samples.

Upon arrival at WHOI, each sample was sieved through a imni Nylon
mesh. This was necessary to maintain precise sample splitting.
Particles smaller than I mm were further split into smaller aliquots by a
precision wet sample splitter (Honjo, 1980). The split aliquots were
further sieved through a 62 micron mesh for the LB-I, FS-I, and BI-I
samples in order to separate foraminiferal tests and radiolarian shells
in this size category more efficiently. We analyzed individually samples
in each size category for the following criteria. All results were
normalized to flux values in mg m2day (Honjo, 1980).

Total mass
Carbonate mass
Combustible mass

i
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Noncombustible mass
Opal mass
Lithogenic mass
Organic carbon, nitrogen, and hydrogen mass

A detailed description of the analytical methods applied to this
research will be published elsewhere. In summary as illustrated in Fig.
3, the total mass flux was obtained as the average of dry mass weight of
the three 16th aliquots. The carbonate content was obtained from the dry
weight difference before and after decalcification by IN acetic acid at
room temperature. A decalcified aliquot was combusted for 3 hours at
500°C to obtain the mass of combustible organic matter as the difference
between a decalcified sample and ash weight. Biogenic silica, or opal,
content was analyzed by the sodium carbonate leaching method modified
from Eggiman et al., 1980, on decalcified aliquots. Lithogenic particle
flux, mostly clay and fine rock-forming detritus, was gained by
subtracting the opal flux from the noncombustible flux. Organic carbon,
nitrogen, and hydrogen content were analyzed using a Perkin-Elmer
Elemental Analyzer, type 240C. We used at least 100 mg of decalcified
samples (Fig. 3).

"oYal flux, therefore, is equal to the sum of carbonate,
noncombustible, and combustible fluxes. The sum of biogenic opal and
lithogenic fluxes should be the noncombustible flux. Insignificant
discrepancies appear in some total flux values in this data file due to
the rounding out processes during calculation. We regard the combustible
portion of the flux as organic matter flux (Honjo, 1980). Combustible
flux consists of organic carbon, nitrogen, and hydrogen balanced with
oxygen and other unidentifiable ignition loss. The amount of organic
nitrogen in the GB-I sample was too small to analyze within our level of
confidence. The opal content in the GB-2, 1966 trap sample was also too
small to analyze with the leaching method at the time but we are making
an effort to bring up significant numbers.

The phosphorus flux from this area will be published in a separate
file. The results of analysis of 15 trace elements from all time-series
sediment trap samples treated in the present data file (total of 1,185
analyses) will be published in a separate volume.

Results

The purpose of this data file is to publish a summary of available
data on the flux in the north-eastern Nordic Sea for public use.
Scientific interpretations and models will not be included in this
publication.

' 0-4-



The annual averages in two major areas, Norwegian-Atlantic current
area and the East Greenland current area (sea ice prevailed) based upon
fluxes from 6 stations presented in this report, is given in Table 2.
The annual fluxes of sedimentary components from 6 stations are tabulated
in Table 3 for comparison. At the beginning of each data file for
individual stations are given the sample identification numbers, opening
and closing dates, length of collection period and mid-point date during
which the samples were collected. On subsequent pages are given the
percentages of total flux of three size categories: particles which
passed through 62 micrometer mesh (< 63 pm), particles retained in a i
mm mesh (> 1 mm), and particles in between (63 pm - 1 mm). In the
rightmost column of the table, the total flux of size categories combined
is given. The columns of each histogram are labeled according to
mid-point day of the sampling period. The six flux categories listed in
the previous section are included in each data set.
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Table 2. Average Mass Fluxes; Northern Nordic Seas, 1983-1986.
Average Fluxes and (standard deviation) mg m 2day-'.

Norwegian-Atlantic E. Greenland and
Current Area: Fram Strait Area:

Moorings: LB-I, BI-1, NA-l, NB-I FS-1, GB-21, GB-23

Total Flux 21.31 (5.39) 8.45 (1.81)

Carbonate Flux 9.03 (1.96) 2.42 (0.95)

Noncombustible Flux 9.14 (4.87) 4.56 (1.05)

Combustible Flux 3.24 (1.55) 1.55 (0.83)

Biogenic Opal Flux 1.55 (0.36) --- *

Lithogenic Flux 7.55 (4.69) --- *

Organic Carbon Flux 1.34 (1.00) 0.58 (0.31)

Nitrogen Flux 0.16 (0.11) 0.09 (0.06)

* Not detectable

Trap Station Codes:

LB-I: East Lofoten Basin
FS-I: Central Fram Strait
BI-1: Bear Island - west of Storfjord
NA-I: Aegir Ridge
NB-I: East of Jan Mayen
GB-21: Greenland Basin (shallow)
GB-23: Greenland Basin (deep)
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Table 3. Comparison of mass fluxes between 6 stations in the Northern Nordic
Seas, 1983-1986.

Area: Norwegian-Atlantic Current East Greenland/Fram Strait

Trap Station: LB-I BI-l NA-I NB-I FS-I GB-21 GB-23

Latitude 69030N 75°51N 65°31N 70OON 78*52N 74035N 75°35N

Longitude 10°00E 11'28E 00064E 01°58W 0122E 06043W 06°43W

Trap Depth 2,760m 1,700m 2,630m 2,749m 2,440m 1,966m 2,871m

Total Flux** 22.80 28.40 17.36 16.79 7.20 8.79 10.21

Carbonate Flux 11.40 6.61 9.18 8.93 1.40 2.59 3.28

Noncombustible Flux 8.07 16.31 5.94 6.24 4.26 3.65 5.73

Combustible Flux 3.37 5.35 2.31 1.90 0.92 2.50 1.23

Biogenic Opal Flux 1.12 1.96 1.68 1.44 0.60 --- 2.61

Lithogenic Flux 6.95 14.35 4.26 4.65 4.00 -- 3.12

Organic Carbon Flux 1.37 2.85 0.59 0.53 0.41 0.94 0.40

Nitrogen Flux 0.18 0.30 0.08 0.08 0.06 0.16 0.06

** Flux is in mg m2day

Trap Station Codes:

LB-1: East Lofoten Basin
FS-l: Central Fram Strait
BI-I: Bear Island - west of Storfjord
NA-I: Aegir Ridge
NB-l: East of Jan Mayen
GB-21: Greenland Basin (shallow)
GB-23: Greenland Basin (deep)
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Figure 1. Approximate positions of sediment trap-current meter
moorings in the Nordic Seas, 1983-1987.
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Figure 2. PARFLUX Mark 5
and 6 sediment traps (from
Honjo and Doherty, 1987,
Fig. 2).
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Figure 3. Sample process flow diagram for sedirrentoloqical
analysis of Nordic Sea flux samples.
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Total Flux at Lofoten Basin (LB-1). 2600m. 1983-1984

I~ >1mm
T 63-1mm

* I . EZ <3um

A

X

.

0I-1

COM w v Cm (

Time

Lofoten Basin I had 12 cups each open 29.33 days.
Mark 5 trap open from August 15 1993 to August 1 1994 at 2600 meters.

TOTAL FLUX (mg / fs 2 / day)
Ttl is total Flux in all size classes

Cup S < 63um 63um I > 1mm TOTAL
% of Ttl FLUX % of Ttl FLUX % of Ttl FLUX % of Ttl FLUX

1 70.74 72.41 17.90 198.32 711.36 11.63100 102.36
2 60.82 99.24 26.73 43.17 12.45 20.11 100.00 161.52
3 64.75 91.36 20.72 29.24 14.53 20.51 100.00 141.10
4 41.90 19.37 17.94 7.92 40.26 17.65 100.00 43.84
5 55.73 10.74 13.75 2.65 30.50 5.89 100.00 19.27
6 37.26 2.29 6.70 .41 56.20 3.44 100.00 8.12
7 40.92 3.43 6.56 .55 52.51 4.40 100.00 8.38
a 59.69 2.94 9.99 .43 32.29 1.56 100.00 4.84
9 60.09 2.69 7.62 .34 32.26 1.44 100.00 4.48

10 95.00 48.29 9.26 4.69 6.75 3.94 100.00 56.80
11 99.39 64.97 9.61 6.32 3.00 2.20 100.00 73.-9
12 99.13 114.52 9.23 11.66 1.64 2.11 100.00 128.49



Carbonate Flux at Lofoten Basin (LB-i). 2500m. 1983-1984

too-

U m >1mm

. <63um

X

U-

00

I I

U N ~~~01 0 10 1 0

Time

Lofoten Basin I had 12 cups each open 29.33 days.
Mark 5 trap open from August 15 1983 to August 1 1984 at 2600 meters.

Carbonate Flux
Ttl is total Flux in all size classes

Cup * < 63um 63um - 1 > Imm TOTAL
% of Ttl FLUX % of Ttl FLUX % of Ttl FLUX % of Ttl FLUX

----------------------------------------------- ----------5-----ii-----------1 32.92 33.69 15.18 15.54 6.81 6.97 54.91 56.20
2 25.46 41.13 22.92 37.01 9.02 14.56 57.40 92.71
3 26.19 36.95 17.96 25.34 10.58 14.93 54.73 77.23
4 19.56 8.58 15.52 6.80 19.38 8.50 54.46 23.88
5 22.72 4.38 7.57 1.46 14.13 2.72 44.43 8.56
6 14.62 .89 3.22 .20 18.57 1.14 36.41 2.23
7 17.43 1.46 3.16 .26 23.57 1.98 44.16 3.70
8 24.67 1.19 4.93 .23 17.51 .85 47.02 2.289 23.20 1.03 3.55 .16 10.75 .48 37.50 1.87

10 32.73 18.59 3.31 1.88 2.64 1.50 33.69 21.97
11 35.03 25.71 4.57 3.35 1.25 .92 40.85 29.98
12 35.70 45.87 4.89 6.28 .84 1.08 41.43 53.23
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Noncombustible Flux at Lofoten Basin (LB-I). 2500 m. 1983-84

L*0

Mr- >i mm

63um-Imm

S.....<63 um

U

a

• 10
'al

~Time

i Lofoten Basin I hadJ 12 cupks each open 29.33 days.

• ~Mark 5 trap eopen from Au.gust 15 19613 to August 1 1984 at 2600 motrs.
9 NON COMBUSTIBLE FLUX (og1 / w^2 /day)

Ytl is total Flux in all size clase%
SCup 0 < 63um 63u- I > 100 TOTAL

% of Tel FLUX % a# Ttj FLUX %. of; Ttl FLUX 7. of Ttl FLUX

2 27.47 44.37 2.29 3.69 .30 .48 30.05 48:54
S3 30.15 42.5,5 1.45 2.05 .32 .45 31.93 45.05

4 15.00 6.57 1.35 .59 .58 .2& 16.93 7.42

3, 23.62 4.53 3.72 .72 1.78 .34 29.L12 5.61
& 14.30 .rV 2.03 .12 .83 :05 17.1l6 1.05

7 16.51 1.53 2.14 .is .44 .04 21.10 1.77
8 24.'04 1.14 2.63 .13 .00 :00 26.68 1.29
9 27.97 1.25 2.11 .09 4.28 .19 34.36 1.5,3
10 41.79 23.74 3.33 1.89 2.44 1.38 47.55 27.01
it 43.15 31. " 2.67 1.96 1.20 .94 47.10 34.57

12 43.49 55. "l 2.99 3.71 .05 .06 46. 43 59.65

4-19-
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Combustible Flux at Lofoten Basin (LB-I). 2600 m. 1983-84

- m >1 mm

63um-Imm

E <83 urn

x
U

K

ITim

Comustibl e Flux
TtI it total Flux in all size classe

%o4 Ttl FLUX % o4 Ttl FLUX % of Ttl FLUX % of Ttl FLUX

1 6.07 8.26 1.56 1.60 4.4; ----- N4.4 4.7
2 7.69 12.74 1.52 2.46 3.14 5.07 12.55 20.27
3 13.41 It."6 1.31 1.84 3.43 5.12 13.34 i8.83
4 7.34 3.22 .97 .42 20.30 8.90 28.6L 12. 54
5 9.39 1.81 2.46 .47 14.59 2.81 26.43 5.09

6 8.34 .51 1.•43 .09 36.130 2.25 46.59 2. 85
7 4.96 .42 1.26 .11 28.50 2.39 34.74 2.91
a 9.97 .49 1. 42 .07 0.00 0.0 1 I1.39 .Z5
9 8.92 .40 1.97 .09 17.23' .77 28.12 1.='
10 L0.46 5.9 1.42 .92 1.68 .95 L3.7; 7.8
it L0.21 7.50 1.37 1.00 .46 .34 12.05 8.84
12 9.94 12.77 1.45 1.87 .76 .90 12.15 15.61

~-20-
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Biogenic Silica flux at Lofoten Basin (LB-1). 2500m. 1983-1984

SOT

> Imm

N 6 3-1mm

C- " <63um
CM 6.

Time

OPr'' AP L OPAL %. OPAL OPAL %. OPAL OPAL %. PA;L -- ;
: S = 8 3 t o t : B 3 6 3 -i o t .B 3 1 " It o t ., I t o t a l : :

4.0 3 " 0 0.5i 0.05 0.35.

o '\\ \\ \\

0 -•. -I s

_ O.-I: 0. -

3 5 -u 2 ,., tot <83 6 .- ,o6- '7 t.'5 t.! .: --0..09
Z3-- J.4 Z.03 .D9 0.2 0 .01 20

- P':-252 -6 2 : 7 0.3 3 3.. 7, 0.5 o=_

_-- 25 - 2 2 S 3' 2 .: ., 2 7' 0. _-
---

3 - - S"0- , i

500 i - . E ". I.1 " . ' -E

-SOO 2.30



.it'ogcnic Flux at -ooeen aesin kLd-l) 2600m. 1983-84

so-f
63-. mm

<6 u

- .

I'I""~ ..%

- I -

Time

Sample LITH LITH<63 LITH LITH63-1 LITH LITH)f LITH LITH%
1.0. <63 %tot. 63-1 %tot. )1 %tot. total total

I L81-2600-1 26.59 "S.98 0.80 0.78 0.12 0.12 27.51 26.88
2 L81-2600-2 37.97 23.51 2.71 1.68 0.47 0.29 41.Is 25.48
3 LBI-2609-3 38.73 27.4S 1.4S 1.03 0.29 0.21 40.47 28.58
4 L81-2600-4 5.75 13.11 0.46 1.0s 0.11 0.25 6.32 4.42
S L81-2600-S 4.04 20.96 0.67 3.48 0.24 1.25 4.95 25.69
6 L81-2600-6 0.78 12.75 0.43 7.03 0.05 0.82 1.26 2O.59
7 L81-2600-7 1.38 16.46 0.18 2.Is 0.04 0.48 1.60 19.09
9 LBI-2600-8 1.01 20.87 0.99 20.46 0.04 0.93 2.04 42.16
9 LBI'2600-9 0.99 22.20 0.99 22.20 0.04 0.90 2.02 4S.29

10 .81-2600-10 20. 31 35.76 1.36 2.39 1.08 1.90 40. 5
tI LBI-2600- I 27.91 38.03 1.43 1.95 0.76 1.04 -0.10 4K.Jl
;2 L81-2600-12 47.76 3".17 2.97 2.23 0.01 0.01 50.64 29.4

Flu. is in mg/m2/day
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Carbon Flux at Lofoten Basin (LB-i). 2800 m. 1983-844t
.>1 me

63uM-IM

<63 un

X-
10

U

ox

E-

L
g

0

Tim

* I

0

~Time

Samloe NTGN NTGN, 63 NTGN NTGN63-I NTGN NTGN I NTGN rjTGNt. t.
,.0. .63 %cmbf. 63-1 Xcmbf. I %cm) F. t ot i 1 "cmt r .

I L81-:600-i 0.40 4.84 0.16 1.11 0.-1 1.46 0.76 S.;3

2- LBI-2600-2 0.76 3.75 0.19 0.94 0.36 1.78 1.7, 6.F
3 LBI-2600-3 0.66 3.51 0.10 0.53 0.30 1.59 1.06.
4 LBI-,600-4 0.11 6.68 0.01 0.08 0.44 3.51 0.56 1,-
S LBI-2600-5 0.10 1.96 0.03 0.59 0.21 4.13 0.24 6.6_;
6 LB1-2600-6- 0.04 1.27 0.00 0.02 0.13 4.58 0.17 5 Z5
7 L.9-2660-7. 0.02 0.69 0.0 0.34 0.13 4.47 0.16 us
6 LBI-2600-8. 0.63 .42, 0.01 0.47 0.10 4.5 0.4.04
9 LBI-2600-9. 0.0 1.60 0.00 0.00 0.66 .50 0.06
10 LBI-2600-10 0.2s 320 0.06 0.77 0.08 .32 0.29
I1 LB1-2600-l1 0.25 2.83 0.04 0.45 0.03 0.24 0.32
2- L81-2600-1: 0.60 3.84 0.14 0.90 0.07 0 ,4 0.61 3.

Flu, is in mg/m 2/d,.
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Nitrogen Flux at Lofoten Basin (LB-i). 2600 M. 1993-84

>1 -01.ll

63um- Imm
1.1"

<63 urn

0 .

0

' 0.

* 0.

. 1
0.0

Time

Lofoten Basin I had 12 cups each open 29.33 days.

Mark 5 trap open from August 15 1983 to August 1 19834 at 2-600 meters.
NITROGEN FLUX Cmg /m-2 / day)
TtI is Total Flux in all size classes.

Cup # K, 6zum 6b um -I 1mm TOTAL
% of Ttl FLUX . of Ttl FLUX of Ttl FLUX . of Ttl FLUX

1 ZSD .i0 .1 .16 .0 .21 .5.76
2 .47 .76 .12 .19 .2up .36 .81 1-71

Z .47 .66 .07 .10 .21 .to A .75 1.06
4 .4 .11 .02 .0)1 1.01 .44 1.27 .56
5 .53 .0 .17 .03 1.08 .21 1.78 .74
6 .6. 04 .10 .01 2.09 .13 2.79 .17

7 .47 .2 .09 .01 1.58 .13 1.94 .16
4 .69 .03 . 2 .01 .0 .CI .81 .
9 .43 .02 .11 .00 1.28 .06 1.82 .08

10 .44 .25 .11 .06 .14 .08 .68 .39
11 . ,5 .25 .06 .04 .04 .03 .44 .3:

12 .46 .60 .11 .14 .06 .07 .63 .81

*-24-



Hydrogen Flux at Lofoten Basin (LB-I). 2600 m. 1983-84

1 >1 mm
- 63uM-lmm

<63 um

II

LL c

Time

Sap I e HYOC HYOC 63 HYOC HYOC63-1 HYOC HYDC I HYOC H YDC t.t
I.D. 63 %cmbf. 63-I ZcMbf. I cMbf total

ILSBI-2606-1 a.5S9 4. 11 8.89 8.63 0.480 -' 1.Os 7S
2 -8 1-600- 8.77 3.88 .Is .74 0.3 173 ..6 .
3 A 1 -2609-3 0.85 4.51 8.87 0.3 7 0.35 186 19 -1 o
4 A 1 -:60e-4 8. 14 1.' 1 8- .81 0.8 0.79 6.38 8.94 -s
SLB1-260-S 8.1 Q Z.36 8.83 8.59 @.:6 S. 1 0.41 . -
6 L81-:6006-. 8.84 1.48 8.8! 8.35 0.280 7. 02 8. Z4
'7 LBI-2609-7# 8.803 1.83 8.83 8. 92 8 .2 Z 5 .6 8.2 255
9 .8. :6ac8 .83 1 -.42 0.83 1 .56 8.86 %.4 93 o 8o
9 LB1-2600-9. 8.83 2.48 0.0 0.8 0.08 6.48 0. 1 .O

1 881.-:60-0-2 .7 .37 O.AS 0.64 8.1 1.73 8.S 5.9,
S 81-:600-1 0.837 4.19 0.05 0.57 0.83 0. 3.48 .9
4 -DI-2600-4 0.95 6.89 0.18 0.64 0.89 0 1.85

Flu. Li - mg/-, - a, .

%Cc' % Of :Omctwikbe f

-25-
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BEAR ISLAND - WEST OF STORFJORD
75*51'N, 11*28'E

Trap depth: 1,700m Water depth: 2,123m

Annual Fluxes. (gi. lyr):
Total.. .. .. . ... .. . .. .28.30
Carbonate...,...eg,...6.61
Noncombustible.,,, .16.31
Combustible,.,..,..,.5.38
Biogenic Opal.,......*l,96
Lithogenic........*..14.35
Organic Coosooooso...,2.85

PARFLUX Mark S-13

Sample Opening Closing Span Mid.
1D Date Date Date

:6 211-1700-I IZ-AUG-84 11-SEP-84 30.17 '27-AUG-84
n,7 BII-1700-2 11-SEP-84 1 1-OCT-84 30.17 26-SEP-84
23 811-1700-3 11-OCT-84 11-NOV-84 30.17 27-OCT-34
2Z8110- 11-NOV-84 11-DEC-84 30.17 26-NOV-3
30 911-1700-S 11-DEC-84 12-JAN-BS 30.17 27-DEC-34
31 BI1-1700-6 12-JAN-BS 11-FEB-95 30.17 27-JAN-85
Z2 BII-1700-7 11-FEB-85 12-MAR-SS 30.17 26-FEB-85
33 811-1700-8 12-MAR-8S 11-APR-8S 30.17 27-MAR-35
34 BI1-1700-9 11-APR-SS 12-MAY-8S 30.17 27-APR-85
35 811-1700-10 12-MAY-85 11-JUN-85 30.17 27-M~AY-BS
36 211-1700o-lI 11-JUN-35 1-JUL-35 30.17 26-JUN-35
37 BI1-1700-12 11-JUL-85 10-,iUG-8S 30.- V 26-JUL-35

-26-



Total Flux at Bear Island (BI-I). 1700m. 1964-1985

>1MM

<10

N//N, V -

1.0 " ,1 to a " " , to a tota

28 ,,, I. 0 - 3 9 .," ". S3 18.8 > 7 10 ,

aC O I.•" ' "

.'- ..4. ,,".. ."' ,, ,, ' . "" '

1 1 S9 . 38 7.., 128 -

3Z B I10 7 S7 8 0 4 140 1.S 7 1.

3 "'1'"" ",,- " ".1 1 4. 9 41- 01

.... . '.'..

36 811-1700-11 13,2,.~ S6.9 97.982 0.02 3v7

37 B3-1700-1 1.73 94.3S B.38 7.GS 97.23

318 1 10 - . uJ t 12 1 .7 .8 '6 0

1.0.1170- $7.8 total4, 1 tota total

,#1 27 611-t700-2 00.12 82.551 21.17 1745 1$21.91
28 '  3 811-1700-3 89.79 82.63 18.88 17.37 108.67
293 611-1700-4 66743 81.60 14.2 18.40 80.56

306811-1700-S 1 18.82 926:8 9.38 732 128.20
31 811-1700-6 15.34 92.12 10.72 7.88 136.06

Flu^ is in mg/M^2lday.
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Carbonate Flux at Bear Island (B1-1). 1700m. 1984-1985

I40±mm
0 U] Z1?fl3

Sape ORA CT CT RA% RA CT

<1.. -- t"

2" ',-70 - ,5.8 ,9 6 4.7 ,9 ',',,-I

34 BII-1700-9 4.18 17.3.1 1.77 5.18 Sf.56 .
3S 811-1700-10" 87 17.8 0.7 1 B.4S7 4.SZ "

36 BII-1700-11 15.80 11.01 4.25 18.10 20.81 25.-3
37 BI11-1700-12 20.28 20.95 2.,00 2.06 Z.2 .'

-28-
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Nancombustible Flux at Bear Island 1. 1700M. 1984-85

S0 >1 mm

L 73 _____ c mm

eso-
Ch
E sog

x 50-
a

1"M-

., w w

414
I I0I V I I
N 10A N N

TSo 2 toto, I I t oa oa

299!-701 22.2 419 z .9 30 69 03

ri1002 99.3 49.3 3.9 3.4 50.4 M-CM

30., ILCOS 80.9 623 I9 1.2 0.i t 9I t ta
31 Ei1--C-----98.39----64.93---- 0.24--- 0.13--- 38.59-- -- E--

32 I1C3O-' 3.29 54.6 2.4.98 41.43 SO.J
33 811-1700-1*233 96.70 0460 4.3 95
34 311-1700-9. 14.91 60.08 0.13 0.4 604Z3 EO9.3
39 11-V'00-3* 32.4 5 497 0.S 62, 1293 5
36 !I-V'00-I1. ..16 3385.082 990 39.44 5

379'l-V'00-2' 99.40 649 06Z 10.'1 24 89.5'3 22

2:u 81zs 007 .n.: S4gm 2.! day. 1.3

3- BII-170-3* 2: 2 9-.0 O LL .9 -4.3 S .

61 -1 0 -9 4. l 60 0 O S ! .Z S .,. . .



Combustille Flux at Bear Island (BI-1). 1700m. 1984-85

>1 mm

_ 4U
a

-4

-vq

0

! ! i i t ! '

Time

Sa Smple COMB COMB % COMB COMB % COMB COMB
lot -I tot.(l '1 tot. I TOTAL totai

:5 611-1700-i* 10.03 18.91 4.60 8.67 14.64 2T.SZ

Z7 8 l"00-2. 17.33 14.29 9.00 7.42 Z6.33 2 .-
Z'-1 6l-1700-3* 11.29 10.39 10.62 9.77 21.91
Z3 6'-''00-4. 0.03 12.45 9.67 12.00 19.71
-0 E;i-!700-S, 15.48 12.07 S.4' 4.23 20.90 6.2,

-3! - 0-6 - 13.78 10.13 6.10 4.48 19.37 !4.50

3Z S"-1'0-7•  6.08 8.46 8.47 11.78 14.SS 22.2,
- 5-720-8- 4.14 9.35 3.27 7.78 7.41

34 BI1 - 00-3* 2.31 9.57 I.IZ 4.64 3.43 4.0

3S -rj0-0 5.A0 11.70 0.93 1.88 6.73 13 S-
3' 91!-!700-l1* 2.S8 i1 .12 5.20 22.41 7.78
37 811-100-12# 11.22"  11.53 2.29 2.35 13.51

S3day.
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Biogeni.c Silica Flux at Beser Island I. i700m. 1984-85

- - >1 mm

1 1 <1 mm

U

-4

ew NM tv lo ft N M NU C

Time

sample OPAL OPAL-,1 OPAL OPAL;!, OPAL OPAL OPAL
10 1%Ncmb. 'I%Ncmib. total %Ncmb. %total

26 811-1700-I 5.1 4.56 0.9S9340 3.62 7.47 28.17 14.09
27 BIJ1700-2 11.62 19.22 0.061194 0.10 11.68 19.32 3.63

2911-170- 9.4! 16.62 0.520868 0.92 9.93 17.S4 9.14
29 BI1-1700-4 4.94 12.49 0.123738 0.31 5.07 12.81 6.29
30 811-1700-S 7.i2 8.67 0.191400 0.23 7._1 6.90 5.70
31 B11-1700-6 5.7S 6.50 0.065302 0.07 5.82 6.57 4.28
32 B11-1700-7 2.69 6.50 0.595221 1.44 3.29 7.93 4.57
33 811-1700-8 1.53 6.28 0.119040 0.49 1.54 6.77 3.91
34 611-1700-9 1.04 7.08 0.020000 0.14 1.06 7.21 4.37
35 811-1700-10 2.56 7.74 0.136090 0.41 2.70 8.15 5.44
36 B11-1700-11 0.90 10.66 0.115022- 1.36 1.01 12.02 4.37
37 BI1-1700-12 7.27 12.00 0.186550 0.3! 7.46 12.31 7.67

Flux is in mg/r.^2/day.
%Ncrib. s "% noncombustible fluAo.
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LithogeniC Flux at Sear Island 1. 1700m, 1984-85

mot >1 mm

70 <I1mm

9

Cu

NN

NN

* Time

Sample LITH LITH I LITH LITHA LITH LITH

1 %Ncmb. IPNcmb. total %cb

---------------------------------------------------------------------------------

:S5611-1700-I 15.75 59.38 3.29 12.41 19.04 7;179

:- 92-1700-2 48.25 79.95 0.50 0.93 48.75 90.63

:3IS-1.00-3 44.53 78.81 2.07 3.65 46.70 32.46

:-- LS:!-1700-4 34.23 86.52 0.27, 0.67 34.49 37.9

-70 987-1700-S '73.45 39.45 1.36 1.55 74.91 91.1!
31 STI-1-00-6 92.60 93.23 0.17 0.20 82,.77 37.43

9:31-1700-7 36.60 98.34 1.54 3.73 38.14 9.07

36:1-1700-8 22.29 31.82 0.34 1.40 22.64 93.22-

2"4 8il-1O-9- 13.47 92.10 0.11 0.75 12-.58 92.56

35S 81 1-1700-10 29.99 30.35S 0.48 1.46 30.37 31.32

376 811-1700-11 6.96 32.47 0.46 5.51 7.43 37.93

3781-1700-12 52.13j 38.01 1.02 1.69 53.15 37".63

CIW\ ~Is n mq,'m2.da
%Nc-rb. is i1 :f noncombust iole flj.

-32-
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Carbon Flux at Bear Island 1. 1700m. 1984-85

>1 m

*<i. mm

LL0

c

X.,

NN

Time

apeCRNC CRNCl CRNC CRNCl CRNC CRNCtct.

%16/crbf. I %cmbf. totai '!cm f

28:-0-.4.85 31.78 2.54 17.357 7.19 49.11
-1S 23.09. S.0 19.20 1Z.-:

23 SG-0Z ~ >1 5.13 8.35 219.38 1:88 S.!

0 E:'- '00-S* 7.04 33.8 .07 14.89 10.11

3:1170-S* 5.80 2'7.876.11.1 9.1i

T7O-'7 .48 17.04 4.97 34.18 .4

- '03 .3 2.8 1.96 26.48 37.79 l!

SV0-.0.38 25S.86 0.S9 1-7.20 1.47

3S '10-0 2.S4 -37.71 0.47 7.02 71.01
76 3 T *I .3 1.81 21.38 37.02' 4.11

37eI1 700-12 4.S7 7.34 1.i8 P3.61 7

-- ay
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Nitrogen Flux at Bear Island 1. 1700m. 1984-195

A 1.73+>1 mm

<1 mm

t..

4.0

Time

sapeNTGN NTGN/1 NTGN NTGN. NTGN NTcGNtc*.
1..1%cnbf. I .%cmbf. total %c-mbf.

: 71!0 1 0.64 0.30 2.05 .9
9:1-1700-2. 1.07 4.05 77 2.37 .3:.9

29 311-1700-3* 0.62 2.33 0.60 2.74 --1
29 SI1-1700-4. 0.63 3-.21 0.63 2.8 i.16
30 811-1700-S. 0.33 4.4S 0.31 1.48 1.24
3! Bli-1700-6* 0.74 3.71 0.41 2.04 !74 S-
32 SP1700-. 0.3 2.20 0.33 2.7 .S5
33- 811-1700-8* 0.24 3.23 0.20 2.3 0.45
74 311-!700-3* 0.12, 3.50 0.09 2.682 0.211
I'S e11-1700-10* .0 63 0.08 1.21 0.48
3851170H 0.20 2.30 041527 05

-77 311-1700-12. 0.71 6.26E 0.13 !.37 0.39

15in mg/'r 2,'day.
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Hydrogen Flux at Bear Island 1. 1700M. 1984-85

i*P . -M

2.0 >I Mm

1. a

Sl

1. 
7
9
l  

, .

Lat

L
X

'.0.

,--, r -.. . ,-. .

Time

Sample HYOC H#'C Y YOC HY C I HYDC HrCt.t.
.3, I '; f. - fcmbf. total 'cm b .

.. ...."- : - '0-: 0 5. 4 0.40 .17 -. 2 9.52

- - -00-23 1 5 . Z30 0. 3 7.4 2.35 -.
- - -'00- -* <.34 35 !.06 4.34 3.30

. - -0-4 .35 4 .30 0.33 4.21 .32 ..70
- 4 .5I" 3.414 :.O-

'-7O1* 5 -. 30 0.55 :. 1.31 3.30
-- -0-' 0.=7 25.33 0.33 S.54 1-73 3.

-- -0.40 S-73 03 4.43 7
W5 2.-'-0-3" 03 5. 35 3.0 3.33 031 354

0.5 35 0.09 1.20 0.54

4 - - - -- -0 £ .. . ,

-35-
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AEGIR RIDGE
65*31'N, UU*b4'E

Trap depth: 2,630m Water depth: 3,058m

Annual Fluxes (glffl/yr):
Total. . . . . .. .. .* .17.36

Noncombustible.......,94

Lithogenic,,,,,......4.26

Organic C,,,,,,05
N ....,.............0.08

PARFLUX Markh 5-1.7

Sample Opening C1,351ng Scan Mid.
Date Date Date

----------------------------------------------------------------------------

=NA1-3 058-1 21-A UG-SS 13-SEP-B5 23 oz-SEP-e5
Es NAI-3059-: 13-SEP-25 06-OCT-S5 23 25-SEP-25
53 NAI-7058-3 06-OCT-BS 29-OCT-S 23 !B-OCT-SE
s0 NAI-3056-4 29-OCT-65 21 -NOV-25 2 1 2-NOV-35
El KNAI-7059-S 21-NOV-95 14-DEC-S :- 07-DEC-SE
S-- NAt -3052-6 14-DEC-85 06-JAN-SE 3 6EDEC-S
53NA-05- 06-JAN-3E 29-JAN-SE 2- J9tAN-SE
S4 NA-05923-jAN-36 21-FEB-3SE : 10-FEE-S
SS Nlt1-30SB-9 21-FEE-SE 15-MAR-SE60 MP-SE-
55 NAI-3058-10 15-MAR-SE 08-APR-SE :3MAR-SE
67 A-05- 06-APR-SE 01-"Ay-:-sEQA~5

S --Al 3055-12 i 0-MAY'-es 2- MA-SB - 's Z
S NJA ZOE5 -12-A '5 I S-uNS 3 0JS E

-36-



Total Flux at Aegir Ridge (NAI). 3058m. 1985-1986

"OOT

>Imm

S7o- ,<1mm

NN

4N

0

N.N

Time

Sample TTLR I1 % of TTLF "I % of ITLE
iI'1.. '.1 total .I total total

62.76 91.27 6.01 8.72 63.76
S9 NAJ-3098-3 62.53 30.83 6.32 9.17 68.84

60 NA1-3068S-4 63.93 94.19 3.97 9.89 67.90
'61 NAI-30S8-S 89.06 37(.02' 2.73 2.98 31.79

62 NAJ-30983-6 52.31 99.90 2.213 4.10 64.94
63 AI-3098-7 49.3-7 99.78 0.10 0.22 49.471

S4 NA1-3098-8 2-7.87 97.70 0.69 2.30 23B.92
C 66 AI-37098-9 21.941 99.96 0.10 0.44 21.63

66 NAI-3098-1o 6.39 93.73 0.09 1.2'7 6.98A67 NAI-3058-11 5.44 89.35 0.93 14.69 6.38
68 NAI-309S8-12 378.72 39.64 4.48 10.36 43.20
S9 NAI-3098-13 937.18 89.73 6.09 10.27 69.27

is in M;/M 2iday.

-37-
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Carb~onate Flux at Aegir Ridge O (NA- 4j. 3056 a. 1.965-1986

>I Mm

10-L

0

~ Time

"P P 7. -R 0

- --

-38
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Noncombustible Flux at Aegi' Ridge (NA-I). 3058m. 1985-1986

3'a-

"Is -~'>1mm

o '\ <1mm

N'

N'N

E

U P N\ \ \

L\ X N "

3am l '.QC NN OC NN ' N J N
tat- to a -,ta

ZS I i NA I 3S--5.9 3 .2 .790
S9 %j A IC 32 .5 -0 5 .3 1

6 7 N1-30SC6-' 20.4 43.41 0.00 0.45 19.70 38 .42
4.~ !!rM- 5- .34 39.77 J.2 07 b.3., .0

r974 434 0.00 0.0 197-24

65 NA'-30SE-u 9.04 41.50 0.02 0.07, 9.016.

S:% N ~-Q5Io <J I3 .4 2 6 . :4 0 . 04 3 . 0 1 S7 26. 3'
E S NI ~'I - 053-I 121 1 0 0

!j; -OS 4.3; 34&20.392 2.73 3C.4I

S£9 3 ' l-05 !906 32"! 1.I60 . Et z 1

I s
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Combustible Flux at AeIr Ridge (NA-i). 3056m, 1985-86

22-

a,~ __>mm

x

BX,

.0

a

104 "1 tot.-1 I1 tot. I TOTAL total

NA1-3058-1 5.97 11.08 4.12 7.64 10.09 13.72
~NAI-3058-2 1.3 088 0.39 0.56 21. 62 - .4

39 NAI -30S8-3 S.04 7. 31 4.22! 6.13 9.25 -7.4
.4 0 NA!-3O58-4 4.90 7.21 1.54 2.26 6.43 9,47

81 NAI-3058-5 6.58 7.17 1.53 1.66 3.11 8.3
.2 NAI-308-s 3.89 7.14 1.19 2.18 6.08 .3
63~~-35- 3.87 8.527 0.08 0.17 3.35
64 NAI-3058-9 1.22 4.27 0.48 1.68 1.70 S.9
65 NAI-30SS-9 1.38 8.68 0.08 0.39 1.98 .0
S6 NAI-3OS8-ID 0.3s 5.05 0.05 0.79 0.41 S--
57 NA1-3058-11 0.27 4.27 0.24 3.69 0.61 7S
69 NAI-3058-1Z 37.68 8.52 1.68 3.99 S.ZG 126
59 NAI-3052-13 5.31 9.96 2.54 4.29 7.35

1 i, 1 n mg/ m 2/'day.
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Siogenic Silica Flux at Aegir Ridge (NA-i). 3015m. 1985-86

N.L T ,-77

Fm

0-0

ID Na.\ to -

57 NAI-Z052-1 S.38 28.40 10.91
S8 NAI-3052-2' S.56 89.07 8.09
S3 NAI-37058-Z 5.55 25.47 8.06
so NtAI-30Ss-4 1.7. 29.41 10.58
GI NA"Z~o5 25 3.57I 27.08 10.53
S2 1j-30S8-6 4.35 21.96 9.08
63 NAI-ZOSB-7 5.2- 25S.83 I1.2£
S4 IJAI-3_O53- 2.55 :2.42 8.94
s5 NfA1 -3 O8a- 3 3.S3 39.93 16.9

68 A-3058-10 13.58 30.38 8.31
* 7 NA-3058-il 0.58 30.!3 9.i0

68 %A!--7058-12 37 390 37
63 A-7058-13 4.7 2.7 3.22

1 5 ~r Mg day .
rqo eroug! sample in mim Faction to anai,:e f.7,r Qpal.

" Nf no nc:)mt b I e
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Lithogenic F'lux at Aegir Ridge (NA-i). 30583 m. 1985-5

aA-4

<cI mm

Ch

N \X .\

N\\

Nv I \ IN

'\s 
\NA'

Time

SapeLITH LITH 1 LITH<I
:.3 1 '!Ncmb. %tot.

14.58 70.42 271.05
'~:30S-2 .43 6.86 0.6:

'~H-3S23 .50 71.16 Z2-2.
SO 'jrI-30S8-4 16.57 67.99 24.41

25.93 72.61 29.25
S A-3058-6 17.47 771.47 3.0

j9 135- 14.6Z 74.05 32.15
6.1 NAI-3058-3 8.79 77.31 30.92
ES NtAI -3058-9 9.45 601!9 25.20
665J N1 -30519-10 1.26 67.15 13.021
S7 NAI-ZOSS-11 1.33 69.07 20.82
SS NAI-3098a-11 il.05 207.29 29.98
C, 3JAI-Zo58-l 1Z 4.19 68.67, :7 2394

F'A 5 n i~ ' , y

%-m.= "! of n~cnc3mbu tbe flu,
* %, enough fnm fraction t3 :Io ni5q
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Carbon Flux at Aegir Ridge (NA-i). 305am. 1985-as

A m >1 mm
4.0 c m

*E 3.5-
01

LL3.0

0
L

L)

Ui
a, I

-a- I - s

Time

Sample CRNC CRNC-I' CRNC CRNCl I RNC CNtt
: 3 cmbf. I cmbf. total %.crnf.

----------------------------------------------------------------------------------------

'4-05- .55 25.25 2-.i6 Z1.36 4.70 46.Z62

63Ne-35623.10 14.33 0.26 i.19 33

E3~023 2.43 26.2.8 1.54 16.62 3.37 423
SZ2%; r:- 3059-4 1.50 2.37 J 0.53 9.7 .08

5 ~A-3053-5 3.26 4.7 0.90 9.90 4.06 5.6

52 'jt1-30583-6 1.34 216.29 0.52 1.2 .6 36

63Z v-3-' -- IS2- 2.0 '7.99 0.04 2.99 1.1

54 NMI-3052-5 0.95 56.04 0.22 13.6 13 6.

ss NAI-3053-3 0.34 42I.59 0.04 2.3 .93

Es NAi-,02-'0 0.14 33.53 0.24 9.63 3.13 4>
57 NA1-03511 0.15 2'9.44 0.11 21.53 O.26 62

63 NA'-3059-'2 2.09 33.02 1.14 21.27 32 02

-5 .m;.g day.
= . :;"nuat iblIeQu
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Nitrogen Flux at Aegir Ridge (NA-i). 3058m. 1985-86

0 . e6-,-

0.607

0. so'P >I mm

0. <1 mm

L* 0.40

.

I- 0.

Time

SamplIe NTGN NTGN- I NTGN NTO-NW NTGN N TS N t.
%cmbf. I %cmbf. to0talI ',c mb f

5 ~~ 35810.33 3.25 0.27 2 .71 0.60 _

s- J 35- 0.4' 1.93 0.03 0 .16 0.4S
0.31 3.33 0.21 2.32, 0.52

5 -0 -40.18 2.80 0.09 1.37 0.27
~A-0a50.47 5.78 0.11 1.30 0.57

62if-OS- 0.18 3.62 0.06 1.18 0.24 3

52 A!-Z058-7 0.4 3.95 0.00 0.09 O.15
E4 NA 1-370S8-8 0.11 6.36 0.02 1.38 0.13
Es Nt l-Z058-3 0.10 5.12 0.00 0.23 0.1! .-
56 NAI-3053-10 0.02 3.98 0.00 1.02 0.02 4:,

57 AI-05811 .02 4.12 0.01 2 7 0.03
£NPI-3058-1: 0.29 5.45 0.12 2.24 0.417S;

CS9811 ~i -310 9- 1 3 0.20 2.55 0.12. 1.51 0. 32

F,,isin 'igm'2/day.
',crmf = of CGMbU5tible flu,,"
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Hydrogen Flux at Aegir Ridge (NA-i). 30583m. 1955-6

o0.75-

0.70-1

I >1 mm
0.00-71 <1 mm

0.Be

v

0.0 ,

N7! 0. X9

0.4..4 02
Xi ~ ~ j3

3 0.4
35~t-3532 .4 .0 003 2 24
53 % -3~0.303 .2 9 .9 0

53 N51-30.404 .7 00 .3 04
jA303526 62 01 ~ 6 3

52 '30960.1 419 00 15 .2L.-
53NA3037 .2 .6 00 012 020..-

34 ~JA1-30.901 75 .3 .2 0

55NA- 0.1 2.4 72N.1 .1 21 3

I %cm ff Intsil lub . oai .- i

-------- --- --- -- --- -- - 4 -- - - - - - - - - - - - - - - - - - - -- -

0. 4 4 4 .I ' 3 . 4- -



EAST OF JAN MAYEN
(ND-i) 70*00'N, 01'58'W

Trap depth: 2,749m Water depth: 2,773m
z

Annual Fluxes (gi. /yr):

Noncombustible.. .....6.24
Lithogenic...........4.65

Riogenic Opal.......1.44
Organic Q............O.53

PARFLUX Mlark S-25

Samp Ie ';en 1ng l~o 5ng :;pan Mid.
7 D ate I-ate Date

-'0 NBI-2815-1 ZO-AUG-85 01-SEP-85 12 2S-AUG-3S
11 N81-2315-2 01-SEP-25 13-SEP-85 12. 07-SEP-B5
"?N61-2315-3 13-SEP-8S 25S-SEP-85 12 13-S1EP-Sc5

737 NB1-2315S-4 25-SEP-85 07-OCT-85 12 01-O:CT-35
74 NBI1-2315-S 07-OCT-85 1 9-OCT-35 2' 1 3-OCT-25
7S NGI-2815-e 13-OCT-85 31-OCT-85 I_- 25-OCT-35
76 NBI-2315-7 -71-OCT-85 12-NOV-85 i2 06-NOV-SS
17 N81-231S-8 12m-NOV-85 24-NOV-85 I,- 18-NOV-3s
-3 N6 1-289!5-9 24-NOV-85 06-DEC-85 12 30-NOV-SS

73 NE-z3i5-lo '06-DEC-85 13-DEC-85 12 12-DEC-25S
20 Ns,-:815-l1 13-DEC-85 30-DEC-85 12 24-DEC-S5
-7: 7823512 3-DEC-85 30-DEC-85 12 OS-JAN-26
22 Ne1-2815-13 30-DEC-3S 1 1-JAN-86 !: o5-A N-zsB
323 NB-31-4 -JAN-96 2-jAN-86 12: 1 7- T r- SS

34 N61-2315-lS :73-JAP-36 04-FEB-36 12 23-A4N-SG
35N12~-6 04-F:EB-36 16-F:EB-36 12 10-7E2-zES
35~~~ ~~ Ei12~-7SE-36 :2-PES-HE ' l-2E

22-F=EB-SE ':-MtAR-36
:-MAP-Z5 :,-'MAP-S6
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Total Flux at Jan Mayen (NBI). 2815m. 1985-1986

ir too-

< >mm

NI

z%,Z ...... ; 2.

tooalo
3 2: ' % . '9 91.,., ., . .36

-X N2~C 39 9.69 3~

'* 4 1 S t 4 t5
Sample TTLF XI7 of TTLF 1,"of TTLF

" i total i total total

-0 N8- 3 3 7 31.5 .0 8.6 745 4 6
I gi.-K - 8 . 3 9$ .06 11.-8 !0.34 103.22

- 8 2 - 3 ::8 8. ' .07 io.30 74.05

.'-4 NeI-:2!5-S 5:.30 37.22 !.51 2.7e S4.4i

tZ - ' -'S 43-36 76.51 4.35 Z3.49 67-.2
- i %:-3 S- 52.95 33.4! 0.35 i 53 5 S 0

- - 5- 9 4 37.33 50

52:. N -385' 1 46.52 33.52 3.8 b3 0a.Z

P ' N6!-Z3'5- V 73 37.30 .53 0 CT-
* Z 'E -Z 'S 25 .7? 33.73 .3 0 I Z '

-S 7B -S5- 4 8 I 33.4:3' z.34 ,3 s 8.5

S -S5- 43.3. 09 ,.3
:ci '5'- 3- 2.. 6S.-etI -= "- 5 . 0 

'
. S 83 3



Carbonate Flux at Jan Mayen (NB-1). 2815m. 1985-1986

Ag- 
>1 mm

<1 mm

U.

L

Time

Sample O t ORTA CRTei CRTA CR RTr
i. D. I I1o.I o . t~tal it9

703921- 3.34 .2 S .66 3.41 40.50

NiE'-2315-Z 47.13 45.72 0 .35 !0 03 5.
NBIE-2'3!S-Z 44.21 59 70 59~s i0. 25 51.30

7Z : 461-2315S-4 776.2s 47.29 'J.49 4I.55 --7.74

' isl-2815-s 25.3-73 46.55 0.39 .4 2.2
7S :i121- 4.04 51.96 10.32 0.59 4.2 5

-5 k161-291S-7 2"4.50 387.76 5.67 3.37 30.17 4
li-1-231S-3 28.01 52.06 0.3 0.24 2-3.!4 .

7'3 >S'2353 243 3.54 0.15 '03 2 .

79 i8-2!S-' 2'J' .24 0.07 0.19 210.21 5
30 ZB-551 4.52 SIAS 0.07 0.15 45s2
S! NB-85'21.30 54.34 0.12 0.00 1i.30 54I._24

212 N61-2915-3~ i4.59 53.64 0.!0 0.371 4.53 5.3

33 NB1-2315-!4 19.!1 49.357 3.05 3.13 3 .i3 4-
34 NBe1-15 '.55 323i.6.2s i.61

9s N61-:3i5-is 1.22 41.i4 0.04 1.4.1
86 j6-3-' 0.:;o .0 0,1, 1.57 0.34
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Noncomoustible Flux at Jan Mayan (NB-I). 2815m. 4985-1986

>-

2r

a4

I . , 
. ..-- . < . ,, .. . .

*4 N

~'t\X

- - : S ' £ '5 \" . - " 4 9 1 .' " 'i o @

t2N

\X\\

-- 
, N 

' "' 
, _ .

\77'

Ti me

3aN. ONC NCNC .NQNC NONO NCNC C

2 - -E-_31 - 30.3 _ :7 .3.4 0.17 205!

-- "E - 237c5- 2 2548 24' -7 '9 5 -2... 3

-S "5'3:S - 5. 4 46 . , .57 57 Z -5 -1.
-- ,8 -2Z.- '1 49 22 5 0 6 9 09 -!.-.

-=~~~~~ 
~ ~ ":.!6!-! !3 

8 E 4 3 43 .0-13.S

.- "89-.3'5- 29 Z9 4 07 0.3 08 20 S' 42.O-

%8'-9S -S' 40.34 0.3 0 2 :2.40 -
174 ".0'-2.-5 -  'V.43 -9 0.23 0.0 -.-

8'-23'S-, '.20 20.33 2.24 2.71 21.55 L -:
-",8'-25-6 21.7?0 403 0 .07 0. 2.77 4.

- *- - : 5.4 38 22 0.24 0.57
- z :8-23- T7>89 286.42 0.091 0.24 i727

U: 'sE-1.'S-7 '5 - . 34 0.S 0.0 '.5'
- -3.05 _7.3 0.35 0.22 _

.NE'237-r:0.:Z .2 0.0! 0.04 37

Li ~8:~5~z 37 .00 0.32

:Z 0.04 0-13 2.
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Combustible Flux at Jan Mayen (NS-1I). 2815m. 1985-86

to-

r ~ >1 mm

<1 mm

NN
01

aX

777 U\

2

a tv 0 u

Tim

4. 3 .S 7 :

S..33.9 0.44 -.3 .7
S-3 5.36 0.33 -' 1 :

_-.:3 9.03 0.04

S.0 3.043.5

E- '- E33 9.39 0._4 3A '::-

4E-'3E~ :.I_ '3.36 ~ .

-33- .0 0.0a 0.0i 0.:: 0.
Z- 7: 1. 0 43.9. 0 1 ' E

64 -50-



Blogenic Silica Flux at Jan Mayan (NB-i). 2815m. 198

V I

1*1
CU <1 mm

- N ..

.4IU

U N

Time

-'N c- f. . tc .

; i 0Ai I i flQI 'V i ,

70 NBI-2815-1 9.44 30.94 11.92
71 N81-2815-2 12.99 34.87 12.58

72 NB-2815-3 3.91 20.49 5.28
73 NBI-2815-4 8.17 26.57 10.66

74 N61-2815-5 4.70 210.98 8.64
75 NBI-2815-6 4.30 24.58 3.29
7'6 N6I-2815-7 4.08 18.85 6.45
-7 81-2815-8 3.59 I6,S 5.86
73 NB1-2815-9 3.03 19.35 7.23
79 Ne41-2815-10 2.29 16.S6 6.07

80 N6'-2815-11 3.23 17.35 6.84
81 NB;-2815-12 1.22 I5.06 S.62
82 NBI-2815-13 1.79 17.67 5.58
83 N61-2815-14 2.30 17.32 7.22

94 NBI-2815-15 0.-6 T8.91 9.60
85 N81-2815-1S 0.22 14.77 7.89
86 N81-2815-17 0.92 26.82 10.33

Flu, i3 in mg/m Z,,"Jay.
Not enough -ample in 1 mm fract ion to analyze for Opa.

"Ncf,' = r;F ncncomusttie ft.

" ' -51-



Lithogenic Flux at Jan Mayan (NO-1). 2815. 196

a47

X\~. N

N X~'

S ~'<

_j 2

i~c \\'I 'Nc . %t ta

--- - - \\- - \- - - - - - - '-- -- - - - -- - -- - --

" 8'.'V

* 7

N ~ ~ ~ 11 !3.33N\ ' NQ ''

NEI:8 5> '217 70.8 \ ' NY'

NN-91 - N'. S 78' . _" '<72-* \ 0

N's-81 - \3 1 \<11 \-n~NN

N's-81 - 15 2 N0

"4'~s 30 Z.2 3Z4

NBI255-62.93 68.3Z 26.43

NBI-291S-3 13.SB4 71.14 Z0.33

N81-2915-'4 2177 7030 2.41

NE'-2:315-s 12.39 79.14 29.52
11.40 32.-73 20.36

'46-299- 1534 2.0 3.5
npL r 'a e n t -



Carbon Flux at Jan Mayan (NB-I). 2815m. 1985-86

4.57T

<i mm

3.0

U

'V0.

0.0

Time

Sampte CRNC CRNC I
- 3. I %cmbf .

-3 "i'-%S-; 3.41 41.83
-' 'iE -23S- 4.13 38.16

" N!-23-8 1.69 23.20-- B '-23 S-4 .3! 24.23

- t1'-"3'8-E 170 44.72

-" "5 -'5! 5 9 .77 47". 7

-: N'-2!5- .4! 37.03

50 ' 8-%! S- .56 33.03

0.2 33.47

-' " - -S O.O .3

'- " - IA,; "D C S 3 "

-53-
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Nitrogen Flux at Jan Mayanl (NB-i). 2815m. 1965-Se

....-. <1 mm
S0.

U .

L .

NTGN NTGN<,'

70 NSI-28IS-1 0.48 5.90
7! NJSI-281S-: 0.60 5.29g
-: N81-:815-3 0.24 3."4

NS 1 -28 15-4 0.25:
74 NB1-.2815-5 0.2 3.85

75 81-9156 .25s 6.55
7S N81-1:915-7 0.31 1.82
77 N81-281S-S 0.2'4 6.64
73 iBI-Z81S-g 0.20 5.21
79 NSI1-Z31S-10 0.15 5.04
30 N81-2815-11 0.23 5.67
81 NBI-:915-12 0.09 5.08
32 NBI-28IS-13 0.01 0.36
83 N811-281S-14 0.01 0.17
Z4 N81-:915-Is 0.00 0.00

Fi.. I 5 If n m r -',day.
-%of :oP1ustible f lu,

1'. ~ ~ Not enough I1 ~mm fraction to do anal5.
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Hydrogen Flux at Jan Mayen (NB-1). 2S15m. 1955-56

0 .m4  <1 m

N

U
C

*

L

Time

Semp Ie HYOC HYOC<I
I.0. 11 %Cmbf.

70 N61-2815-1 0.51 6.28
71 '1461-281S-2 0.76 6.63
7" N81-2815-3 0.34 4.67
7N81-:915-4 0.45 5.89
4 N 1 -281 S-5 0.33 5. 92

7S NSI1-28I5-6 0.25S 6.66
-S N8B1-28 15-7 0.36 2. 11
77 NEI-28IS-9 0.3: 8.74
78 N81-28S-9 0.24 6.42
79 NB1-:915-10 0.19 6.14
20 NBI-2915-11 0.26 6.55
81 NBI -281 S-12 0.13 6.88
32 NEI-28IS-13 0.03 1.35
83 NBI-:815-i4 0.02 0.6837

= fcom'bustible F.
P4Sp en:uh Im fractior to dc ariy~.
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EAST GREENLANDIFRAM STRAIT AREA
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FS-1
CENTRAL FRAN STRAIT
780521 N, 01'22'E

Trap depth: 2,440m Water depth: 2,527mf

Annual Fluxes (g/m lyr):

Carbonate.,,......., 40
Nonconibustible........4,26

Lithogenic............,00
Biogenic Opal.ss.....06
Organic Q. .... *.... ..0.41

Sample Opening Closing Span Mid.
ate -ate Date

------------ -----------------------------------

:00- Z-fUG-i4 17-SEP-34 Z7.S 0-3-SEF-S4
4 P5-22-2 17-SEP-24 IS-OCT-84 27.S 01-OCT-54

- 203 I2-OC7-34 !I-NOY-S4 27 .S 23-CT7-:4
ES1 -2000-4 1!-1NQY-34 08-DEC-24 27.5 2-c-541--

Z3:-2200-5 09-DEC-84 O7-JAN-35 27.2 24-0E,2-34
- :z -0 ,0 - 07 -J ON - 03 O-FEB-85 27.2= 2 1 - JAN-2s

c: -2000-7 03-FEB-S2 OZ-MAR-32 27.2 17-FEBZ-S
22:-0-2- J3-MAR-82 -7 30- MAR -aS 27.S I17-MtAR-5
ZS!-2j0-3 30-MAR-B2 Z7-tAPR-52 27.2 i13-A~pp-z
5Sl-:000-10 27-A)P-35 2S-MAY-82 27.2 1 -Ay-z5

- 5-220il 2-1A - 2-JUN-ES 27.S )S-.!JN-z;S
24%-00-12-BUN-52 13-JUL-aS :7.5 OS- Ij-ss

:S C-S-2-i:I 12-JUL-32 1-U -' 7.2 22-riU, - :5
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Total Flux at Fram Strait (FS-1). 2000m. 1984-1985

>1m

<1mm

N,
0'

'-4

XO

U.

0 f

'-T

. ......
7 9.

FRAM STRAIT I POISONED WITH 146 (.2 359 DAYS
Mark 5 trap open from AUGUST 20 1994 to AUGUST 15 1995 at 2000 meters.

TOTAL FLUX (eq / 2 / day)
Ttl Is total Flux in all size classes

Cup 0 < 63um 63ut - I > lee TOTAL
%4 Ttr FLUX %, o4 Ttl FLUX % of Ttl FLUX %o4 Ttl FLUX

- 57.19 12.30 23.52 5.06 19.29 4.15 100.00 21.51
2 63.02 25.34 17.56 7.04 19.42 7.81 100.00 40.21
3 64.12 29.17 14.99 6.82 20.66 9.50 100.00 45.49
4 50.03 9.05 29.41 5.32 20.56 3.72 100.00 18.09
5 63.83 6.46 17.99 1.61 18.28 1.85 100.00 10.12
6 52.92 3.90 34.60 2.55 12.46 .92 100.00 7.37
7 59.75 2.91 12.73 .62 27.52 1.34 100.00 4.87
8 51.96 3.60 15.1. 1.11 32.83 2.40 100.00 7.31
9 24.86 14.00 27.73 15.62 47.41 26.70 100.00 56.32

10 36.46 3.61 45.45 4.75 18.09 1.89 100.00 10.4!
11 72.32 4.39 19.60 1.19 8.07 .49 100.00 6.07
12 31.80 5.31 16.11 2.69 52.10 8.70 100.00 16.7C
13 31.56 2.13 12.00 .81 56.44 3.81 100.00 6.7!
aminininiNmimmm~mimminim~ mmrnmrninmm imiimmmnminmi mm~mi-8mmmmmmmminimin mU
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Carbonate Flux at From Strait (FS-i). 2000m. 1984-1985

v <1mm

N,

.AJ

L

10

Ti-

SapeCT RA% CRA CT RA CT
"It t I I o.I to a o a

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --4- -

.5l 1 . Z . 1 3 7 4 3' 3 3

!I S -0 0 - . 4 1 . 3. 09 14. S
-003 .2 3 16 20 4.5 9.77 4.S

IZ! Z O - 3. 12 7 I0 s 7

!I ZZ1 :a 1.6 18 1 0.5 5.34 . S.96

20 =S1-:000-8 035 1345 0.91 13.71 4.32 13.435

Z! FSI-2000-9 1.64 18.10 0.54 2.34 2.28 5.96

75 %l-:000-16 0.76 14.44 0.3 3.85 1.17 7.22

22 F S I- 2 0 0 0 -I 1 0. 827 2 .3 . 51. 52 9
23%-20-l .2 11.98 0.!0 1.65 0.32 E~S

24 ~5-001 2 .9 1.64 9.80 2.35 10.55

25 FS!-ZOOO-13 0.50 -7.76 2.2i 32.714 2.71 4.3
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Noncombustible Flux at Fram Strait 1. 2000 m. 1984-85

>1 mm

CU

x 4

U

0

z

x

a 0

Tim

SapeNN OC NNC NN OC NN

131 I j- o . o a o a

U- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

*3 F !20.*1 .2 4 6 .4 8 8s0.6 G-. -
!a US -0 0 2 0 8 Z 23 26 . 1 2 .O S .1
a5F 1:0 -- 2 .7 S -1 .2 94 57 06

IS ;712 0 -#9 1 OU2 0 4 - 9 9 6 J2
- 0.6 S .3 0 4 .7 S 0 S '
z323 3 1 .3 .1 30 SS

ZZI3-20 -0 7. t7 6 .0 1 2 tot. 0 1.9 totl.tt 0

:3 1-5*S-2000-II* 3.62 64.06 0-19 8.85 15.36 63:.52
24 FSI-2000-2* 208 526.23 2.64 6.61 23.01 5.0:
:9 ~-2,!000-3* 21.77 51.91 4.02 9.46 25.94 60.67

13 1-r0 4 9.1 50da04y.4..1 32

4.6 60w .5 49 50 53



Combustible Flux at Frau Strait 1. 2000 M. 1984-85

>1 mm

<1 mm

0

Tim

sapeCM OBC-B CM OB cj~
I S " o - o . I T T-L t t l
- - - - - - - - - - - - - - - - - - - - - - - - - - - - --I- - - - -

1- S. 000 3 : 3 S . 1 .0 4 4 S5

' . -4 J5 - 0 0 2 . 2 1 . 27 ' 3 0

U'
ISP 120a7 .j 926 34 .7 69 s

1. 1 8 9 .4 . 1 2 1
;7 !20a40 3 .3 .6 9 4 .7

18 FU - 0 0 G . 3 7 9 . 9 ". . Z IZ I

1 5 00*7 .1 S 3 .4 .9 0 3 S -

20 F51-200 -3- 0.4S 6 1.7 0.35 3 .0 .0 ! _-

23 C*5i-2000-1.* 0.28 131 1.10 5.00 4.79 i2.z:
24 FSI-00O-'2 4.32 1S.32 n.17 7 3 .9 5

24 S1-0002. .5 137 2.. L7 2.39 i932z
:S Z1202 .:7 429g 1.01 I5.6 I.-IS

Fl. , in rn ,- Z,2day.



BSogenic Opal Flux at Fram Strait 1. 2000m. 1984-85

.. '~

U. " -LX

S 4,. : ''" <1 mm

X "

.

" \\\\''.

, a .\ ..
C

'Time.

Time

5a 1~ eOPAL OPAL<1 OPAL ,1
,1 %Ncmb. *'Total

13 FP5 -2000-I 2.81 18.28 11.61
14 F31-2000-2 5.58 23.73 13.96
15 P51-2000-3 5.41 20.98 12.73

16 " 1-2000-4 1.58 16.46 9.76

1." F31-000-5 0.71 14.23 7.87
12 C i -2000-6 0.52 17.33 9.63
19 %', -2000-7 0.33 14.47 6.35

20 FSI-2000-8 1.32 40.91 18.07
21 ;'51-2000-9 0.78 1.95 1.75
22 PSI-2000-10 0.41 4.63 3.65

23 F51-2000-1I 1.02 25.73 16.96
24, F51-2000-12 0.53 5.93 3.44
25 F51-2000-13 0.27 14.14 4.26

Fiu.,. is in mg/m,"2/day.
4Ncmb. 13 "% noncombustible flu,.,"

Not enough .1 mm fraction to do analysis.
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Lithogenic Flux at Fram Strait 1. 2000m. 1984-85

17T

iu-~ < 1 Mmm14-
, \\ \\ N\\, .\,\,

C1N

.

,, *.. .. ... .. *

Pm 44..,'\\ N',\" < - ... S

X-

00 00 so

Time

--mole LITH LITH<1
IDS <1 %Ncmb.

17 F51-2000-I 10.41 67.79

14 FS1-2000-2 15.28 65.03
IS P51-2000-3 16.36 63.44
16 F51-2000-4 7.58 78.86
17 FS1-2000-S 3.85 76.79

!8 F1-2000-6 2.35 78.34
19 FSI-2000-7 1.73 75.49
20 F51-2000-8 1.43 44.49
21 F51-2000-9 14.96 37.36
22 FSI-2000-10 7.26 81.55

23 F$I-2000-11 2.65 66.94
24 FSI-2000-12 3.56 39.46
25 F51-2000-13 1.08 55.45

Flux is in mg/m^2/day.
%Ncmb. is "% noncombustible flux".
Not enough .I mm fraction to do analysis.
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Carbon Flux at Fram Strait 1. 2000m. 1984-85

4-r

4 IZ>I±mm

I <1 mm

N.

U

0.

al

CRNC CRNCJI CRNC CRNC', CRNC CRNCtot.

I ~ 'cmbf. .1 cmbf. total *.crmbf

1-7-. 3 30.39 058a 1192 1.97 .51
:0002.13 23.621 1.41 19.61 3.54 49.2Z

S-:5-2:000-3* 1.75 25.25 2.04 29.3 3.79 54.65
=3,-:000-40 0.79 37.66 0.26 12.38 1.05 50.04

: ~-000-5. 0.48 27.90 0.36 21.05 0.94 48.35
0.4 41.45 0.19 227 .53 51

3 c5-:000-7- 0.22 27.77 0.17 21.25s 0.39 49.02
:2 ;:31-:000-9 0.13 12.36 0.51 356.48 0.0-9 49.2-3

* :20-.0. 3 9.08 0.51 356.17 0.64 4.2

-20-'0.29 32.921 0.14 6s.22 0.43
-- 5-20- .0.43 55.!0 0.06 7.69 0.49 627
2. 720-.0.75 11.31 I.15 33.59 1.50 SO1

5-200-3 0.2O2 .26 210.31 0.438 7.J

-64-
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Nitrogen Flux at Frem Strait. 2000m. 1984-85

0. 4-r

>1m

0.36T<1 mm

c~ 0.3±

E

0.1

.40

0 7,

Time

Samp I e NTSN N'r3 N I1 75

I .0D. I '.cmt3f . I

~' -0@0I~ 2.9 4. 2 2

9E-:000-3* 0.-0 * 0.

V 75l-2000-5.207 399 20
11 3 %-:00-5. 0.04 .22 -.

9 F:-1-2000-7* 0.20--
20 FSI-2000-8* .4 9 22 ~
:1 F51-2000-9* 0.01 3.5 22
22. R 1-2000-10* 0 .04 4.2
23 P:11-2000-11#.-O
24 fPjl-2000-12.* 2.25
25 F51-2000-13. .3 24 22

= ~of :oMtj3t1O~e
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Hydrogen Flux at From Strait, 2000m. 1964-1965

.7

0.70

0 .s

G.w

cu

0.40

0. 0

U

, 0.

Tim

-- - - - - - - - - - -



GB-2 (1,900m)
GREENAD BAS IN
7403519, 060431W

Trap depth: 881m Water depth: 3,445m

Annual Flues (g/m /yr):

Carbonate............2.59
Noncoabustible..,.... 3.69
Combustible.....,....2,50
Organic C...........0,.94

N~ o o o o.,o..@.#.o.0.o16

no . - Z* L



Total Flux at Greenland Basin 2. 1900m. 1985-86

M1m

W ~.m

Tim

TL f -F

toaUz*a o 3

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1952 10 - x-

-. 9 ZS 3

30-- 
4

I6 38I30- I.' ill .1t
37 38--300-j :25 322 3.5 :003 05.10
9 :38:-:300-0 074 0ns 0 . ~ 3

A238-1300-3 A4 3.4K
34 32 00 -6 .-.. 4

35 82- 30-~'36-68- '



Carbonate Flux at Greenland Basin 2. 1SO0m, 1985-856

IS-F

14-

Ir

N to-- 1 mm

0 C mm

0

£2

0

cC.C r

3IKI1 90- I!A =

jS 3 ' 1 0 -7I . tot. 6 I _ttt6

3E 36-900-' .3'.5 23 2' 3

37 3B2-1900-326 269 '4 2.5 '3

3e 3B2-'900-1 .8 223 23 72

99 362-1900-1!
20 35-200-
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Noncombustible Flux at Greenland Basin 2. 1900m. 1985-86

W., >1Imm
N. 1

L. UM

az4

Tim

'ICNCN
-- - - - - - - -- - - - - - -- - - - - - - - - - - - - - - - - - -o4 Q ~ ;8 3

U Is

;00~



Combustible Flux at Greenland Basin 2. 1900m. 19835-86

U. 
X

____ >1m
ZN<~

Au

UN

Tim

- - - - -- - -

~~00



Carbon Flux at Greenland Basin 2. 1900m. 1985-85

4 3-

d3~~ I- 1mm

4.0 <1 mm

0 3

a..

It f

i~ 0
ft0 0.6 .ft -4

F -- --lot, -

A -11 30-: I. -72-.



Nitrogen Flux at Greenland Basin 2. 1900m. 1985-BS

0. 06-ma

0.7!"

.>1 mm

CU 0.

<F
0.9

Sp

E

X

3 .O

iTi

N73 ! 4G I ~ r5 I4C NT

o. 0- : .43 5, 0.63\

O.7 3.3' O"',\\
.'  

0.40" \w... \
a3a -- -9 -0 - -

- r- . 3B - 00-. 2.88 . -3 2.' 2 3.31 -7

3' +58-3'00-. 2.86 8535 2,.3' ' .'5 -

2+ B-00-a t.= . 2 .,2 2.8 56 .42 +:

9M 5-B-300-5 2.45 - 65 0.25 2.25 3.53 -,_

VE 182- 300e-3
-0"0- *3-

.: B -. 300-
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Hydrogen Flux at Greenland Basin 2. 1900m. 1985-86

0.
70 f -_

0 -60w

0.55 ">1 MM

* 0.50 mm___

x

0.0 <1 mml

E

o d

O \0 .\ \<KX

S.
LL 0.30""- \

0.30 Ro -\\ \\ N".'

.1

uo- ~ . -- \\ .. zbbu'.774

X\ I IM

o. C P\ ,\S ',\\ S\\\ U ,.\\S U N

0 to" ... ...
0.09 

\•
". . . . . . .

Time

HOitC 'Ic -iD 5c: 61.
'.c no fC. t103t5:±

:,- 300-' 0 .3 S.3 0.'' 0.33 2.33
- - 300- .4 4.3.

3932 300-3 373 a ;

z22 -*300-4 7.20 S-S - 3.2 OZ5.2

2 0-oE~:s 0.03 32 2

3 ':- 300- 2

-6-- 2o- -

-74-



GB-2 3,000m
GREENLAND BASIN
74035'N, 060431W

Trap depth: 2,823m Water depth: 3,445m

Annual Fluxes (g/m /yr):

Noncombustible...... 5,73

Biogenic Opal....26
Lithogenic.*...**...3,12
Organic C,,,,,,,,,,,,040

SapeOening Closin~g span "id.
Cadte late Cate

-- -- -- - --- - ~ -- AuG-- ---~ - - 3S 3--- -- -- - -

--E:-ZOOO-'~~ '3-SES !-E P

~~: 32-~00-3 -SEP-85 :'JTsS - 2-

S0 :63000-5 4-3-8 :2-OEC-85 :3Ss:

09 -7t -17-
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Total Flux at Greenland Basin 2. 3000m. 1985-86

>1 mm

4

LL< 
mmt

VIC

~~E -

4.70



~a'-~c-~ate -~x at ee'Kar~ ~as:-~ 2. ~ ~25-~~

,. ~.Y.

'4

11~

E
10

w
~ \N

I- '~
N 'K'>

3J .'

-~ U N

I \ *~\'
- ~.*N \ N

Ii.. *1
I~. 1*

I I 1 1 3 3
~

I
U 4~ - ~ 0



Noncombustible Flux at Greenland Basin 2. 3000m. 1985-6

3- >1 mm

<1 mm

mri-

Lopn-

t?-

*X

5..C . NhC *'INC NONC NONC

C- -6.0 ' S l7.

*~~ -70 - 0i.21 E'~

4.1.

*~~- 1 C.Z 4.304

-S.,4



Comustible Flux at Greenland Basin 2. 300Cm. 1.965-6

6.0 <1 MS

3.0

Tim

Z.31 15.0 0. 6 .. 0 -- 3 S

- 0.G.!S

04.00 -

-.. i4 0 .4 . 4 s 4

--.S

I .Z

22.0'~ tZ9



Tim

P .A - .. '.i

I 14f .t o

-- - - - - - - - - - - -- - - - - - - - - - -
'01 38" 7)0- .78

io: 36 -00

6073:30 -3BZ 33
!0-B -7 0 -49 3 3 0

'0 2 -00 - .3 44 3 S 0

GBS1006Z - z -

4- 8 -3 0 - .3 s 3

'09 382-3000-9 Z.8S -3.40 .
0 3e--000-10 .39Z 43S.-6l

02e:2-3000-3: 8.4 :3'

08Z 3e2-3000-13 4.33 31.23 13.26

'lot er-ougr, -i I racti-.n t:) lo 3-il5i5.
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-Itr"06i1IC W~uN at Greena 9061M a. 3000 ML IMB-SB

do- 17 1
0U-

LL

II

SV 
I

o N *~> \x~ Tim

L I H L I H, I ITH\

%N\\ \\%tot.

as GSI0- .5 S4.6" 30.5
126 816-000 6 7.1 S .03 6.2

!1 GSZ-3000-0 9.27 62.41 3420

il5 G82-3000-51 5.58 54.62 30.54

12Z 382"-3000-12 9.S7 62.4-- 34.2

'38:-3000-13 14.93 421.49 24.61

.NCMb. * Of nonCOrOUStible f~u.s'

Not enougtM I mmfractioni to do ir'51i0Is



Carbon~ Flux at Greenland Basin 2. 3000m. 1985-86

2.2-

NN

LL.N

C
:NN N N

0. N.

"N x\\

a~a~aN,
NN 2 3 3,

0 00 0 tus t

Tim

SemleCRNC CRNCJ'
1.0. I.I %cnbf.

01 56B1-3000-1 1.04 35.06
10Z G82-3000-1" 1.5"2 39.12.
i03 682-3000-3 0.36 8.99
1,04 382-3000-4 1.38 32.43
0 56'2-3000-5 0.70 3).47

106 '382-3000-6 1.07 25.21
107 382-3000-7 1.09 34.22
108 382-3000-6 1.0B 37.24
109 682-3000-9 1.071 47.91
110 G82-3000-10 1.10 32.72
III LSB--3000-lI 1.08 42.25
112 G82-3000-12 0.44 15.77
ItZ GBZ-3000-I3 2.48 351.70

FlIu.- ,3 n.r mQir 2/day.
*' lbf - .:f ~ombutible flu.,'.

Not enough 1 mm~ fraction to do ana1l'5iB.

-82-



Nitrogen Flux at Greenland Basin 2. 3000m. 1985-86

0 30Yr

0. 34-t

0. 38 C BE

0.30±

C0.12O

L

z

0.0
0. ~

sam~ple NTGN NTGN I
:.D. I%crnb f

3132:-3000-1 0.15 S-11
132'32-3000-2 0.221 4.99
J- GE:-Z000-3 0.05 1.27

3d 362300-40.21 4.39
39 62300-S0.10 4.S7

!OS 36:-37000-6 0.17 3.93
1732007 0.14 4.51
!O8 S62-3000-8 0.16 5.92
iog9 382-3000-9 0.12 S.24
13362.-3000-10 0.14 4.14
III 362-300-11 0.15 5.95
!I12 382-Z0OO-12 0.05 1.61

37 1382-:5000- 13 0.36 4.86

15in mg/rn 2-,day.
* ~of combustible flu.-k'

Not enough I mm fraction to do analysis,
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- drogef9 Flux at Greenlar'a Sa*. 2. 3000m, 6~*

E 4
1, 4

0 ono-

LYC HD I

I 41C bf

10.000EZ-0 10.4 S5

1,07 362-3000-7 0.Z6 6.19
!Oe 0.24 .S

1.0 32--00039 0.15 7.42
"0. 362-3000-40 0.22 5.10

Ill 562-3000-17 0.17 6.10

!!2 3867-3000-12 0.06 Z2'05
I!] GG6-3000-13 0.41 S.29

F!,..- 13 in g/m Z.'day.

= "%bf of combustible flu "

Not enough 1 mm~ fraction to do anls5
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PNK
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