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FREFACE

South Africa has participated in the SCAR/SCOR BIOMASS Programme
since its inception in 1976, and has undertaken a series of five
research cruises which have been dedicated to this programme.
These were undertaken by the $.A.S. PROTEA (10 February - 12 April
1978}, the M.V. SA AGULHAS {pre-FIBEX. 28 February - 2 April 1980:
FIBEX, 16 February - 10 March 1981; SIBFX-I, 24 March - 26 April
1984) and the R.S. AFRICANA (SIBFX-II. 20 February - 23 March
1985) .

This report summarises South Africa’s participation in SIBEX-II and
outlines some of the results obtained. The preliminary results of
the South African SIBEX I cruise were published in the South
African Journal of Antarctic Research {SAJAR) 15 (1985). In order
to bring the preliminary findings of the SIBEX-I! cruise. and the
report on the cruise, to public notice as soon as possible, it was
decided to publish these in this series rather than in SAJAR as in
the case of SIBEX-I. In addition. since the cruise was abandoned
at its midway stage on account of rtechnical problems with the
cruise vessel, the data collected were of such a nature that they
could not be developed sufficiently for publication in SAJAR.
Insteand they are presented here in the form of an overall cruise
synopsis and data listing.
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ABSTRACT

This document summarises South Africa's participation in SIBEX-II
and outlines some of the results ohtained. South Africa’s
participation in SIBEX-I! was aimed at providing a temporal
comparison with an Australian oceanographic overview of the area
48-85¢F, and a meso- and fine-scale survey of krill swarm dynamics.
The cruise was planned for the period 20 February to 5 April 1985,
but had to be prematurely curtailed as a result of a rudder
malfunction. Nevertheless, the data collected., and a preliminary
analysis of some of these, are reported on here.

SAMEVATTING

Hierdie verslag bevat 'n opsomming van Suid-Afrika se deelname aan
SIBEX-II en gee 'n beskrywing van sommige van die resultate verkry.
Suid-Afrika se deelname aan SIBEX-I1 was gerig op die voorsiening
van ‘'n vergelyking in tyd met die Australinanse oseanografiese
oorsig van die area 48-8HoF, tesame met 'n meso— en klein-skaal
opname van krilswerm—dinamika. Die vaart was beplan vir die
periode 20 Februarie tot 5 April 1985, maar is verkor! weens stuur
probleme. Die data versamel, sowel as 'n voorlopige analise van
sommige van die data, word nietemin in die verslag beskryf.

KEYWORDS

Prydz Bay. krill survey, SIBEX-II survey. hydrocoustics, primary
productivity., oceanographic data. ornithological data, Southern
Ocean, R/S Africana.
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INTRODUCTION

Following results obtained by the First International Biological
Investigations of Marine Antarctic Systems and Stocks (BIOMASS)
Experiment (FIBEX) in 1981. it was recommended that the Second
International BIOMASS Experiment {SIBEX) should comprise a study of
meso-scale processes in the Southern Ocean rather than estimation
of circumpolar krill (Euphausia superba Dana) abundance.

The BIOMASS Technical Group on Programme Implementation and
Co-ordination therefore proposed three SIBEX study areas based on
FIBEX results. These were centred on the Bransfield Strait region
in the south-west Atlantic, Prydz Bay in the south Indian Ocean and
along 160oF in the Pacific Ocean.

The south Indian Ocean research plan was structured around the
proposed existence of a semi-permanent gyral feature thought to
influence water circulation in the region 50-&8H0E. This in turn is
considered to influence kril! distribution in the area. The four
nations involved (Australia. France., Japan and South Africa) agreed
to implement SIBEX in consecutive stages over two summer seasons.
The first phase (1983/84) comprised an attempt to identify the
dominant physical, chemical and biological oceanography of the
little studied area between 50-85>0FE and from 600S to the ice-edge.
South African results from this first phase (SIBEX-I} found little
to indicate the persistence of the gyre in the region 52-640FE and
no large regional concentrations of krill.

On reviewal of SIBEX-I results, the three nations invalved in
SIBEX-II (Australia, France and South Africa) agreed that the
latter should comprise a three-phased initiative. In keeping with
the overall objectives of SIBEX and in accordance with national
priorities, South Africa’s contribution was divided into two parts.

Initially two survey transects (along 48 and 520¢E} would be
repeated in order to provide a temporal comparison with an
Australian oceanographic overview of the area 48-850FE undertaken
earlier in rthe summer of [984/&). The second part of South
Airica’s contribution would utilise the unique capabilities of
R.S. AFRICANA for a meso- and fine-scale survey of krill swarm
dynamics, particularly of the interrelationship between krill and
phytoplankton in so far as it is affected by bio-oceanographic
variability. This report summarises South Africa’s participation
in SIBEX-I1 and outlines some of the results obtained.

D Miller




CRUISE OBJECTIVES AND STRATEGY

South Africa’s SIBEX-II cruise had five main objectives. These
were:
k. To obtain a broad picture of krill swarm distribution in

relation to prevailing meso-scale envirommental features in
the Prydz Bay environs and off the Mac Robertson land coast:

2. To investigate krill swarm dynamics in relation to food supply
and feeding activity:

3. To investigate krill swarm dynamics in relation to prominent
environmental gradients (both vertical and horizontal) close
to the ice-edge., near the Antarctic Divergence and in the
open-ocean;

4. To expand existing research initiatives concerning the role of
fish/seabirds in relation to krill swarm dynamics and with
respect to environmental, oceanological and topographic
variability;

5. To re-occupy. and provide a temporal comparison for, a series
of stations situated along two transects at 48 and 520k,

The cruise was planned for the period 20 February to 5 April 1985
and was divided into three phases. These were:

Phase 1 — Australian Leg (27/2-5/3)

A series of 13 stations were occupied (Fig.1). Each station
consisted of an oblique Bongo net haul from 300m to the surface and
a CTD/rosette dip to sample the following standard depths - 0, 10,
20, B0, 75, 100, 1R0, 200, 500, 1000 and 2000m. Stations close to
local apparent noon (“productivity stations”) included a second
CID/rosette dip to 150m with a vertical fluorometer attached. =a
vertical incident spectroradiometer dip to 150m and a vertical
plankton net {3.5 um mesh} haul to 200m. Continuous hydroacoustic
records were collected between stations. {See section on
Hydroacoustics).

Phase 2 - Extensive Grid {5/3-8/3)

The fundamental objective of this phase of the survey was to locate
areas of high krill abundance and so set the boundaries of
fine-scale studies to be undertaken during Phase 3. Two
north-south transects (Fig. ) were completed (o obtain a
representative transgression of the near-ice, East Wind Drifec,
Antarctic Divergence and West Wind Drift zones between 53 and 64¢E.
Continuous acoustic records and ad hoc trawls (both blind and
aimed) were used for the identification of kril! concentrations.



Standard oceanographic stations {(as in Phase 1) were occupied at
the beginning and end of each transect leg. A productivity station
was occupied at local apparent noon and samples collected from
depths corresponding to 85, 40, 20, 10. 1.0 and 0.1% incident light
levels.

Phase 3 - Intensive lLeg (8/3)

Buring Phase 2 an area of relatively high krill abundance was
located at 66025°'S; 62000°'E (Fig. 1). A fine-scale intensive
sampling grid was commenced around this position {Fig. 2) in order
to investigate the spatial relations and environmental associations
of selected swarm groups. The grid consisted of seven north-south
transects; transect legs being 30 miles in length and spaced five
miles apart. A CTD/rosette station was sited every 40 miles (Fig.
2). As a result of a rudder malfunction and inclement weather,
this phase of the survey was prematurely curtailed when the R.S.
AFRICANA returned to Cape Town, arriving 23/3/85.

D Miller




HYDROACOUSTICS

It has come to be accepted that because of its relatively large
size, swarming behaviour and general shallow depth distribution,
krill is eminently suitable for acoustic study. In recent years
there have been several large-scale echo-integrator surveys of
krill distribution and abundance along with several small-scale
studies of krill swarm dynamics. Results from acoustic studies of
krill during SIBEX-II are presented and krill distributiorn/biomass
in the survey area estimated. Acoustic data on the depth, size and
density of 166 individual krill swarms are also presented.

Methods

The survey cruise track is shown in Fig. 1. Aparr from time spent
on station or towing nets, the acoustic survey ran continuously,
Krill were detected and assessed using a hull-mounted Simrad EKS
120 KkHz echo-sounder interfaced with o custom-built digital
echo-integrator. Echoes from the top 100m of the water column were
integrated in 10m depth channels, or at a finer level of resolution
(Ilm) at depths where krill concentrations were present. The echo-
sounder was calibrated immediately before and after the cruise
using a steel sphere of known acoustic properties (Foote 1983).
Calibration was also carried out during the cruise with an on-board
hydrophone calibration monitoring system following procedures
outlined in Anon. (1980}. Parameters measured were source-level
(SL). voltage receiving sensitivity {VRS), effective pulse length
and the transducer beam pattern.

Integrated echo intensities in each depth channel were cogrrected
during real-time processing for time-varied-gain (TVG) errors in
the receiver by applying a correction factor appropriate to the TVG
error at the mid-point of the channel. Custom designed sof tware
calculated the mean volume backscattering strength (MVBS) in dB for
each depth channel. MVBS for each integration interval and all
depth channels was also calculated. The following algorithm was
used:

Noar, 109-1(sy),

= = J
s, = 10 log E AR
j=1




where:
N
s = the MVBS for the interval AR = R, - R, = 2 AR .
v 2 1 J
i=1
ARj = the width of channel j
(EV)j = the MVBS for channel j
N = No. of channelis.

(gv)j was calculated from the common form for one depth channel

and a TVG of 20logR+2aR. The algorithm used was:

) f?%ms Ri l00.2nR0
(SV) = 1010g I_ 5 9.9 ]
(G r ) sz (:4)
0 x o p
where:
-rms = the mean squared rms-detected echo voltage for the
channel, derived by numerical integration:
r, = the transducer voltage receiving sensitivity;
G0 = gain of receiver measured at reference range RO on the
TVG curve;
PO = rms pressure output from the transducer:;
w2
52 = equivalent beam factor ( J‘ bz(B}SinBBB
o
for a piston transducer};
Tp = pulse length:
a = absorption coefficient in dB/m:

c = speed of sound in seawater.
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Ki’ the mean number of krill per unit area for each integration

interval i, was estimated from the following standard expression
which takes the length distribution of krill in the linked sample
into account:

AR o100 10(5,);-D]
A, = —1 (1)

i N
2 n, L.O'lB
J ]
j=1

n, = number of animals in length class j in the linked net

sample;

total number of animals in the sample;

.
13

= length of the jth length class;

[N

number of length classes in the sample;

_ 2
i

wli
'
1l

the MVBS for interval i.

B and D are constants in the target strength/length expression:

TS = Blog Pj + D

Krill length frequency distributions were derived from samples
collected by aiming a Polish 16/41 commercial krill trawl into
areas of acoustic scatter {(Fig. 1}. Sub-samples of each catch were
also sexed {Makarov and Denys 1981) and indexed for gut fullness
(Morris and Ricketts 1984). The derivation of Egqn. (1) is given in

Anon. (1986). The mean weight density for the interval Ei' was

then calculated using the expressions given in Anon. (1984a) and
Hampton (1985}:

ch,

_E% (2}

I ] 2
=]
[
[
&)

J=1

where w is the mean weight of krill in the linked sample, and a and
c are constants in the length/weight expressian:
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The mean weight density for the whole survey area BA was estimated

using the expression:

where the summation runs over all N intervals in the survey, and
where:

7. = mean weight density for interval i

D. = length of ith interval.

The biomass of krill. Ew' in the survey area. A, was computed in

tonnes from:

To investigate differences in abundance of krill detected by day
and by night, "night” and "day” were strictly defined. The time of
sunrise and sunset was calculated for a central position and date
in the survey. A FORTRAN routine ("QLIGHT") developed by D S
Collins of the National Environmenial Research Council Computing
Service in the United Kingdom was used. In addition, the depth,
height and intercepted lengths of individual krill swarms were
measured off the echo-charts.

Resulis

Krill abundance was low {0.48 g/m2) and the survey areal biomass
was 1.24 x 105 tonnes. However, an area of enhanced krill

abundance (12.89 g/m2) was observed close to the edge of the
continental shelf break (Fig. 3). The mean krill biomass detected

during the day (3.31 x 105 tonnes or 1,18 g/mz) was ten times

greater than that at night {3.0 x lO4 tonnes or 0,11 g/mz). Most
of the krill swarms observed were small with a mean intercept
length of 37,63 m and a mean thickness of 15.81 m.

D Miller




NET HAUL. RESULTS

Net hauls during Phase 1 were aimed at providing systematic
information about the distribution and abundance of zoo-plankton
(especially krill larvae) in a region of supposedly variable
oceanic circulation. As already indicated, the Polish krill trawl
was used for acoustic target identification and to provide
representative samples for body length analyses and sex
determination.

Me thods

At each Phase | station. a paired B57 (Bongo) net was deployed to a
depth of 300m. The Bongo was fitted with 500 and 300 um mesh and
was shot/recovered at lm/sec. Ship’s speed was maintained at 2.0
knots during each haul. The displacement volume of each catch was
measured immediately and the catches preserved in 0% buffered
formalin for later analysis ashore. A total! of 13 Bongo net hauls
were made (Appendix Tla). At present Bongo net data are still
being analysed.

The midwater trawl (Polish 16/41} was aimed into areas of acoustic
scatter on five occasions and allowed to fish for varying lengths
of time (usually in the order of ¢.20 mins) (Appendix II}). An

additional two hauls were deployed to collect fish. One of these
hauls was to a depth of 500 m. Trawl catches were sorted and krill
extracted for routine analysis (i.e. assessment of length frequency
distributions, determination of proportionate mturity stage
distributions and gut analysis).

Results

A preliminary impression of the Bongo net catches during Phase 1
indicated low abundance of both krill adults and larvae. A number
of fish larvae and post-larvae was also collected. (See section on
Ichcthyology).

All five midwater trawls yielded krill. Catches were predominantly
of mature female animals (Maturity Stages 3A-3C) and only small
mumbers of mature males (Stages 3A and 3B) and gravid/spent females
(3D-3E)} were present (Fig. 4). Four of the above catches contained
satiated animals with undigested food material in both the fore-gut
and hepato-pancreas.

Results from the two trawls to coliect fish are discussed later in
the report.

D Miller




PHYTOPLANKTON

One of the main survey objectives was to study the distributional
relationship between krill and phytoplankton. Specific objectives
were to study horizontal and vertical distribution of the
phytoplankton standing crop and primary productivity, the relative
contribution of net, nano and pico-plankton to the standing crop,
and how these patterns are related to the physical and chemical
environments.

Methods

At each productivity station a number of separate sampling
procedures were carried out. These included determination of light
penetration using a Sechi disc and a study of the spectral
distribution of light in the upper 100m with a submersible incident
spectiroradiometer. Water samples from the various light
penetration depths were used for nutrient saltc analysis, for
determination of chlorophyli-a and phaeopigment concentrations as
well as the estimation of net. nano, and pico—plankton
size-fractions. Samples were also used for the quantitative
determination of phytoplankton species composition and estimation
of primary production {using the CH method and simulated in situ

incubation - O'Reilly and Thomas 1983) for the net, nano and pico-
size fractions.

In vivo fluorescence in the upper 150m was measured using a Sea Mar
Tech submersible f{luorometer mounted on the CTD/rosette.
Phytoplankton from the upper 200m was collected with a 3,5im net.
The relative abundance of wvarious phytoplankton species was
determined microscopically.

Results

Conspicuous chlorophyll maxima were discernible at depths between
80 and 60m at most stations {Fig. 5). This corresponded with the
depth of the euphotic zone.

With the exception of a marked elevation in phytoplankton standing
crop and primary preduction at Station 03-05 (Fig. 1). the levels
of both these parameters fell within ranges nermally associated
with such latitudes in the Southern Ocean. Results from
oceanographic stations are given in Appendix III.

Substantial quantities of chlorophyll-a occurred below the euphotic
zone {Fig. 5) although C14 assimilation was substantially reduced

at these depths.
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Most of the chlorophyll-a and 014 uptake was attributable to cells

larger than 20 pm. Nanoplankton {<20 pm but >l um) contributed
only a relatively small percentage of the total phytoplankton
biomass (29%) and primary productivity (43%). The amounts of
either chlorophyll-a or C14 uptake detected in cells less than 1 um

in size were, in most cases, insignificant.

Diatoms predominated in the phytoplankton samples and the
silicoflagellate Dictyocha speculum occurred in moderate quantities
at most stations. In terms of relative abundance, the most
abundant and ubiquitous diatom species were (in descending order)
Nitzschia kerquelensis, Thalassiothrix longissima (var.
antarctica}, Nitzschia seriata, Rhizosolenia hebetata (f.
semispina) and Chaetoceros criophilus.

S El-Sayed & L Weber
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ICHTHYOLOGY

The ichthyological component of the survey was aimed at a prelimi-
nary assessment of the fish fawna of the area, particularly the
meso—pelagic species. 1t was also hoped to expand current efforts
to study the role of fish in the overall trophodynamics of krill
swarm formation.

Results

A total of 127 f{ish larvae representing seven species were
collected during Phase 1. The most abundant species were
Notolepsis coatsi {384 of the total catch), Electrona antarctica
{(282) and Electrona sp. N. coatsi or E. antarctica dominated
individual catches and both these species were present at all but
two of the Phase 1 stations. Three adult myctophids were collected
— two Electrona antarctica and one Gymnoscophelus braveri. It
should be noted that larvae collected during Phase | were qualita-
tively comparable with catches taken in the same area during
SIBEX-1 and with larvae from the lasarev Sea as reported by
Efremenko {1883).

The five 15/41 samples yielded E. antarciica, a juvenile
Dissotichus mowsoni, two nototheniid larvae, five channichthyid
post—larvae and one unidentified bathydraconid, all mixed with
krill. The first blind haul for fish (depth 55m) yielded E.
antarctica and six specimens of the unidentified species described
above. The second haul (to 500m) was dominated by E. antarctica
and Bathylagus antarcticus. Apart from these, specimens of three
lanternf ish species {genus Gymnoscopelus), 14 adult N. coatsi, one
adult Pleurogramma antarcticum, one flat fish of the species
Moncopsetta maculate, a single Benthalbella elongata, one
Poradiplospinus gracilis and another specimen of the bathydraconid
species mentioned above were collected. Of the eleven species
collected in this haul, the most surprising record was that of the
typically benthic flatfish M. maculata 1200m above the sea bottom.
Other uncommon species included P. gracilis and B. elonguta and
this represents the southernmost {66022° S: 62004'E) record for all
three species in the Indian Ocean.

O Gon
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ORNITHOLOGY

The primary objective of the ornithological component of the cruise
was to estimate composition and abundance of seabird species with
respect to krill, oceanographic and environmental parameters.
Additional observations were also planned to study foraging methods
and diet whenever possible.

Methods

Buring both Phases 1 and 2, underway observations were made using
the ten-minute card/one hour block technique recommended by BIOMASS
{Anon. 1984b). When the ship was stopped on station, instantaneous
scans through 360¢ and of ten minutes duration were made every half
an hour (Cooper 1985) for up to six replicates. The maximum number
of each species seen at any one time was recorded.

Results and Discussion

During the transit journey from Cape Town to the survey area
(20/2-28/2}, a total of 24 hours of ten-minute cards was completed.
Twenty-seven species of seabirds were recorded.

From 1/3-5/3 (Phase 1), a total of 14 hours of cards was completed
while underway and a further eight hours was completed between
6/3-8/3 (Phase 2). Between 1/3-7/3, a total of 35 ten-minute cards
was completed while the ship was on station. The range of cards
per station varied between 3-6 with a mean of 4.4. The number of
species per station varied from O to 8; the number of individuals
from 0O to 134. During Phase 1 the most consistently numerocus
species observed were Prions (Pachyphila sp) Sooty Shearwaters
(Puffinus griseus) and Whitechinned Petrels {Procellaria
aequinochianlis) as shown by the results obtained from on-station
observations (Table 1). Diving Petrels (Pelecanoides sp.) were
also common and these observations extend the southerly range of
this group of species (Harrison 1983).

During Phase 2, eleven species were observed with the Sooty
Shearwater again predominant. For a variety of reasons (e.g.
ship's speed, mist, etc.) no ten-minute cards were completed on the
return journey to Cape Town. However, daily observations continued
and these documented the disappearance of "southern” species along
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with the appearance of "northern” species by latitude. A white
Southern Giant Petrel {Macronectes giganteus) (c. 6508; 60cE) and a
colour—-dyed Greyheaded Albatross (Diomedea chrysostoma)} (c. 600S;
520E} were observed. The latter almost certainly originated from
South Georgia, some 4000 nautical miles to the west.

J Cooper
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CONCLUSION

Within the time constraints imposed by the cruise’'s premature
termination, a number of the primary objectives were fulfilled.
Unfortunately, the process-orientated component of the survey was
not fully implemented. It was in this phase of the survey that
R.S. AFRICANA's unique multi-purpose capability was expected to
make the most substantial contribution to SIBEX-II.

D Miller
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Sea Fisheries Research Institute, Private Bag
X2, Rogge Bay 8012

Percy FitzPatrick Institute of African
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Department of Oceanography, Texas A & M
University. College Station, Texas 77843, USA

Percy FitzPatrick Insctitute for African
Ornithology, University of Cape Town,
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JLB Smith Institute of Ichthyelogy, Private
Bag X1015. Grahamstown 6140

Sea Fisheries Research Institute, Private Bag
X2, Rogge Bay 8012

Sea Fisheries Research Institute, Private Bag
X2, Rogge Bay 8012

Department of Zoology & Entomology. Rhodes
University, P O Box 94. Grahamstown 6140

Sea Fisheries Research Institute, Private Bag
X2, Rogge Bay 8012

Department of Oceancgraphy, Texas A & M
University, College Station, Texas 77843, USA

Contributors to report.
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APPENDIX TT

Station Net Position Date Time Haul
SAST Depth (m)
A001 Bongo 66°00 S 28/2 19h15 300
48200 E
A002 Bongo 65°55' 8 1/3 02h55 300
47259' E
A003 Bongo 64°01' 8 1/3 09h50 300
48200 E
4004 Bongo 63°01' s 1/3 19h44 300
48201' E
A005 Bongo 62°00's 2/3 04h30 300
47257' E
A006 Bongo 61°00' 8 2/3 15h45 300
47259' E
4007 Bongo 60°02' s 2/3 19h26 300
47259' E
A008 Bongo 60°00' s 3/3 10h45 300
53200 E
A009 Bongo 60°°9' s 3/3 21h45 300
52259' E
A010 Bongo 61°59' s 4/3 07h30 300
52959'E
AO011 Bongo 62°948' S 4/3 16h45 300
53201' E
AO012 Bongo 63°959' 8 5/3 01h20 300
52259’ E
A013 Bongo 64943’ s 5/3 12140 300
52954’ E
01-01 15/41 65°35' g 5/3 14017 35-65
53232’ E
02-02 15/41 65°26' 8 7/3 06h35 22-30
60251 E
03-01 15/41 65937' s 7/3 13h1l4 58-74
E

61914




Trawl data/cont.

Station Net Position Date Time Haul
SAST Depth (m)
03-02 15/41 Géolﬂ s 7/3 15h1S 17-25
61238 E
03-03 15/41 66923 g 7/3 17h47 55
61259’ E
03-04 15741 66°286' s 7/3 18h47 +500
62204'E
I-001 15/41 66°2828 8/3 16h30 33
62842 E




STATION DATA LIST

Oceanographic station data

Station: A001
Date: 28/2/85
Time: 19h15

APPENDTX TTI

Position: 6600’ E; 48°00'E

20

Sounding: 2128m

DEPTH NUTRIENTS O0XYGEN TEMP SAL

sil Pho Anmm Nri Nra (ML/L) (°c) (0/00)

(UG AT/L)
10 44,49 1,82 0,73 1,14 23,83 8,06 -- 34,14
20 43,04 1,86 0,67 1,17 23,24 8,01 -- 34,12
50 45,04 2,38 0,59 1,18 24,78 7,97 -- 34,11
75 44,26 2,01 0,66 1,17 23,87 8,13 - 34,11
100 49,96 2,18 0,66 1,15 25,95 7,95 -- 34,23
150 58,08 2,07 0,61 1,03 26,66 7,39 -- 34,26
200 66,28 2,02 0,73 1,01 26,72 7,13 -~ 34,29
300 79,52 2,00 0,68 0,97 26,99 5,24 - - 34,74
1000 95,37 2,07 0,72 0,95 29,43 5,17 -- 34,75
2000 97,02 1,86 0,58 0,96 25.92 5,62 - - 34.47
DEPTH CHLOROPHYLL (UG/L) PHAEOPIGMENTS (UG/L)
(TOTAL ONLY) (TOTAL ONLY)

1¢ 0,253 0,033
20 0,397 0,053
50 0,390 0,078
75 0,448 0,038
100 0,448 0,020
150 0,060 0,051
200 0,041 0,053




21
Station: A002
Date: 1/3
Time: O2H55
Position: 65°55's; 47059’

Sounding: 3000m

DEPTH NUTRIENTS OXYGEN TEMP SAL

sil Pho Anmnm Nri Nra (ML/L) °c) (0/00)

{06 AT/L)

3 -- 2,08 -- -- 23,77 -—- -- -~
10 44 .71 2,07 1,11 1,05 23,49 7,06 0,00 34,13
20 45,20 1,89 1,16 1,02 23,45 8,01 0,01 34,14
50 50,32 2,06 1,09 1,04 25,95 8,27 0,00 34,13
70 45,00 2,01 1,07 1,10 23,33 8,06 -0,09 34,16
100 55,60 2,38 0,93 0,97 26,08 7,95 -1,28 34,27
160 62,60 2,33 1,10 1,01 27,75 7,71 -1,48 34,31
200 70,60 2,37 1,10 1,00 29,76 6,84 -0,93 34,38
300 81,40 2,46 0,90 0,85 29,96 5,46 0,35 34,75
1000 106,1 2,45 0,95 0,91 30,05 5,30 0,32 34,77
2000 107.,4 2,44 1,27 0,77 28,36 5,60 -0,15 34,72
DEPTH GHLOROPHYLL (UG/L) PHAEOPIGMENTS (UG/L)

Net Nano Pico Net Nano Pico
10 0,046 0,123 --- 0,005 0,025 -——-
20 0,055 0,112 --— 0,006 0,018 ---
50 0,055 0,123 --— 0,006 0,025 -—-
75 0,052 0,123 --- 0,008 0,025 -——
100 0,034 0,057 --- 3,007 0,021 -—
150 0,007 0,020 -—- 0,010 0,030 -—-
300 0,014 0,015 -—-- 0,021 0,018 .-
2000 0,002 0,001 -—-- 0,002 0,011 -=-




Station: AQ03
Date: 1/3
Time: 09h50

22

Position: 64°01's; 48°00'E

Sounding: 3190m
DEPTH NUTRIENTS O0XYGEN TEMP SAL
sil Pho Amm Nri Nra (ML/L) (°c) (0/00)
(UG AT/1L)
3 51,10 2,20 -- -- 23,32 -- 1,23 33,98
10 51,10 2,24 -- -- 23,58 -- 1,22 34,00
20 53,85 2,08 1,29 0,95 27,38 7,91 1,23 33,99
5¢ 53,00 2,10 1,25 0,83 26,45 8,05 -1,36 34,19
75 -- -- -- - -- -- -0,99 34,36
100 - - -- -- - - -- -- 0,72 34,58
200 93,12 2,39 1,39 -- 31,61 4,43 1,63 34,77
300 91,56 2,51 1,32 0,81 30,55 4,69 1,565 34,74
1000 85,81 2,17 1,37 0,92 26,17 4,86 0,98 34,83
DEFTH CHLOROPHYLL (UG/L) PHAEOPIGMENTS (UG/L)
Net Nano Pico Net Nano Pico
0 0,264 0,047 0,050 0,018 0,003 0,034
10 0,242 0,078 0,000 0,018 0,015 0,031
20 0,274 0,069 0,061 0,038 0,003 0,005
50 0,152 0,108 0,029 0,039 0,056 0,032
75 0,282 0,130 0,094 0,039 0,078 0,053
100 0,123 0,119 0,076 0,033 0,084 0,085
150 0,031 0,031 0,009 0,013 0,033 0.000
DEPTH UPTAKE (MG/M /HR)
Net Nano Pico Total
0 0,425 0,107 0,009 0,541
10 0,411 0,075 0,000 0,486
20 0,213 0,031 0,005 0,249

50




Station: A004
Date: 1/3
Time: 19h44

23

Position: 63°01 8; 48°01'E

Sounding: 4900m
DEPTH NUTRIENTS OXYGEN TEMP SAL
Si1 Pho Amnm Nri Nra (ML/L) (°c) (0/00)
(G AT/L)
7 40,10 1,93 1,23 1,64 26,5 -- 1,61 33,70
10 40,00 1,76 1,43 1,14 22,78 7,50 1,61 33,70
20 43,21 1,92 1,17 1,10 24,56 7,43 1,62 33,70
50 48,98 2,07 1,24 1,01 25,72 7,65 -0,72 33,98
75 53,35 2,16 1,11 1,00 26,44 6,52 -1,51 34,10
100 60,35 2,29 1,04 1,01 28,55 7,34 -1,29 34,16
145 82,48 2,51 0,89 0,86 34,05 5,37 0,82 35,47
200 94,78 2,68 0,87 0,78 36,81 5,05 1,43 34,63
300 88,59 2,35 1,13 0,73 32,01 4,24 1,65 34,69
1000 99,42 2,12 0,98 0,74 29,76 4,71 1,06 34,75
2000 115,7 2,35 0,88 -- 31,19 4,78 0,37 34,76
DEPTEH CHLOROPHYLL (UG/L) PHAEOPIGMENTS (UG/L)
Net Nano Pico Net Nano Pico
10 0,266 0,092 0,031 6,067 C,014 0,002
20 0,220 0,074 0,018 6,051 0,020 0,004
50 0,196 0,104 0,017 0,067 0,053 0,004
75 0,111 0,097 0,018 0,026 0,040 0,009
100 0,095 0,065 0,029 0,014 0,050 0,014
150 0,043 0,053 0,023 0,032 0,053 0,014
200 0,006 0,012 0,004 0,005 0,019 0,003




Station: 005

Date:

Time:

2/3

04h30

24

Position: 62°00’'s; 47957’ E

Sounding: 4130m

DEPTH NUTRIENTS 0XYGEN TEMP SAL

s8i1 Pho Amn Nri Nra (ML/L} (°c) (0/00)

(UG _AT/L)

0 41,92 1,85 0,52 1,14 23,96 7,00 1,96 33,73
10 39,85 1,97 0,57 1,18 24,40 7,20 1,97 33,73
20 40,73 1,89 0,59 1,12 24,95 7,1¢ 1,96 33,73
50 45,78 2,13 0,50 0,89 27,42 7,81 -0,66 34,04
75 45,43 1,98 0,49 0,88 26,80 7,73 -0,97 34,07
100 47,67 2,01 0,49 0,94 26,96 7,50 -1,24 34,10
175 70,84 2,45 0,65 0,62 33,90 5,10 1,03 34,47
200 70,94 2,31 0,50 0,62 32,12 4,51 1,33 34,54
300 80,72 2,44 0,57 0,63 35,22 4,27 1,74 34,65
1000 87,34 2,24 0,65 0,62 31,03 4,56 1,29 34,78
2000 115,7 2,05 0,66 0,59 30,02 4,91 0,47 34,74
DEPTH CHLOROPHYLL (UG/L) PHAEOPIGHENTS (UG/L)

Net Nano Pico Net Nano Pico
0 0,196 0,071 0,011 0,039 0,023 0,001
10 0,139 6,078 0,018 0,029 0,018 0,004
20 0,141 0,106 0,009 0,017 0,012 0,001
50 0,191 0,086 0,019 0,031 0,017 0,005
75 0,120 0,079 0,018 0,029 0,026 0,004
100 0,071 0,075 0,027 0,021 0,050 0,005
150 0,009 0,034 0,010 0,006 0,013 0,003
200 0,004 0,008 0,003 0,002 0,011 0,001




Station: AQ0D&
Date: 2/3
Time: 15h45

25

Position: 61°00'S; 47959'E

Sounding: 4660m
DEPTH NUTRIENTS OXYGEN TEMP SAL
si1 Pho Anm Nri Nra (ML/L) (°c) (0/00)
(UG AT/L)
4 40,06 1,10 0,24 1,22 23,84 7,05 2,17 33,85
10 40,99 1,40 0,74 1,10 24,46 7,10 2,15 33,86
20 40,76 1,47 0,20 1,08 24,91 7,02 2,15 33,86
50 41,19 1,52 0,63 1,07 25,37 7,20 2,15 33,88
75 43,71 1,39 0,47 0,85 25,63 7,11 -0,71 34,06
100 45,27 1,47 0,29 0,73 26,27 7,70 -0,99 34,09
150 52,88 1,47 0,79 0,66 28,12 6,48 -0,25 34,24
200 69,27 1,62 0,67 0,57 30,88 4,78 1,31 34,51
300 60,98 1,32 0,56 0,47 24,11 4,15 1,76 34,56
1000 76,40 1,33 0,52 0,42 25,95 4,34 1,47 34,71
1500 78,22 1,25 0,36 0,62 23,76 4.64 -- 34,78
DEPTH CHLOROPHYLL (UG/L) PHAEOPIGMENTS (UG/L)
Net Nano Pico Net Nano Pico
0 0,105 0,076 0,029 0,000 0,001 0,003
10 0,094 0,066 0,029 0,008 0,002 0,002
20 0,098 0,078 0,021 0,003 0,004 0,002
50 0,123 0,084 0,018 0,007 0,004 0,002
75 0,078 0,064 0,045 0,001 0,014 0,007
100 0,093 0,068 0,037 0,015 0,022 0,007
150 0,032 0,071 0,052 0,012 0,049 0,008




Station: A007
Date: 2/3
Time: 19h26

26

Position: 60°02'3; 47959'E

Sounding: 5320m
DEPTH NUTRIENTS 0XYGEN TEMP SAL
sit Pho Amm Nri Nra (ML/L) (°c) (0/00)
(UG AT/L)
3 37,23 1,35 0,71 0,57 23,98 7,22 2,36 33,92
1¢ 41,56 1,12 0,76 0,54 22,08 7,25 2,36 23,92
20 42,27 1,40 0,65 0,80 24,51 7,16 2,36 33,90
50 43,44 1,39 0,69 0,56 24,74 7,21 2,35 33,91
75 50,72 1,50 0,82 0,39 26,75 7,77 -0,78 34,04
100 52,13 2,03 0,75 0,37 27,24 7,69 -0.93 34,07
150 46,85 1,99 0,73 0,47 26,96 7,11 -0.86 34,19
200 69,28 2,61 0,68 -- 34,66 5,03 1,14 34,45
300 71,27 2,15 0,63 0,11 30,09 4,22 1,83 34,62
1000 80,57 2,05 0,62 0,12 27,14 4,49 1,57 34,79
2000 110,6 2,25 1,20 0,30 31,18 4,70 0,57 34,75
DEPTH CHLOROPHYLL (UG/L) PHAEOPIGMENTS (UG/L)
Net Nano Pico Net Nano Pico
0 0,188 0,093 0,030 0,029 0,010 0,000
10 0,184 0,074 0,037 0,011 0,008 0,000
20 0,159 0,101 0,020 0,014 0,006 0,001
50 0,159 0,073 0,029 0,023 0,006 0,001
75 0,166 0,103 0,035 0,033 0,016 0,004
100 0,099 0,073 0,035 0,023 0,032 0,004
150 0,034 0,078 0.029 0.014 0,055 0,010
200 0,034 0,078 0,029 0,014 0,055 0,010




27
Station: A008
Date: 3/3
Time: 10hL45
Position: 60°00°S; 53°00°E

Sounding: 5240m

DEPTH NUTRIENTS OXYGEN TEMP SAL
Sil Pho Amm Nri Nra (ML/L) (°c) (0/00)
(UG AT/L)Y
] 33,69 1,50 0,64 0,28 21,08 7,13 2,21 33,83
10 39,07 1,67 0,70 0,42 24,65 7,69 2,21 33,82
20 37,04 1,50 0,58 0,40 22,72 7,10 2,22 33,81
50 32,86 1,49 0,65 90,63 22,39 7,12 1,97 33,81
75 37,95 1,67 0,54 0,40 23,43 7,48 -1,31 34,09
100 47,91 1,79 0,56 0,42 25,69 7,43 -1.32 34,13
150 56,56 1,91 0,52 0,20 29,33 5,86 0.22 34,45
200 63,51 1,79 0,55 0,23 29,51 4,46 1,45 34,62
300 61,84 1,64 0,52 0,23 27,74 3,%7 1,44 34,46
1000 68,41 1,59 0,48 0,22 25,23 4,35 1,46 34,72
2000 78,20 1,61 0,34 0,23 24,47 4,56 -- 35,70
DEPTH CHLOROPEYLL (UG/L) PHAEOPIGMENTS (UG/L)
Net Nano Pico Net Nano Pico
0 0,179 0,139 6,024 G,015 0,000 0,002
10 0,176 0,110 6,026 0,018 0,005 0,001
20 0,225 0,110 0,017 Q,024 0,001 0,002
50 0,272 0,121 0,033 0,020 0,017 0,003
75 0,194 0,069 0,035 0,042 0,055 0,066
100 0,142 0,107 0,025 0,049 0,084 0,009
1590 0,061 0,060 0,025 Q0,016 0,054 0,011
DEPTH C UPTAKE (MG/M /HR)
Net Nano Pico Total
0 0,453 0,076 0,024 0,553
10 0,324 0,094 0,028 C,446

20 0,156 0,029 0,011 0,196




28
Station: AQlOQ
Date: 4/3
Time: 07h30
Position: 61°59'S; 52959°E

Sounding: 5170m

DEPTH NUTRIENTS OXYGEN TEMP SAL
gil Pho Amm Nri Nra (ML/L) (°c) (0/00)
(UG AT/1)
2 48,16 2,96 2,28 0,70 24,70 7,25 1,49 33,83
10 52,30 3,26 1,92 0,68 28,95 7,25 1,49 33,83
20 52,54 3,16 2,64 0,70 29,04 7,19 1,48 33,84
50 51,54 3,47 2,28 0,46 29,22 7,51 -0,78 34,00
75 59,26 3,13 2,55 0,43 29,58 7,40 -1,56 354,11
100 65,22 3,52 2,20 0,46 29,48 3,68 -1,56 34,14
150 89,85 3,64 2,07 0,25 31,51 4,77 1,10 34,52
200 91,97 3,39 2,20 0,20 30,08 4,04 1,66 34,63
300 98,76 3,60 2,04 0,20 33,19 3,89 1,84 34,72
1000 108,4 3,18 2,09 0,20 32,58 3,70 1,42 34,80
2000 132,1 3,45 2,07 0,22 31,59 2,69 0,56 34,79
DEPTH CHLOROPHYLL (UG/L) PHAEOPIGHMENTS (UG/L)
Net Nano Pico Net Nano Pico
0 0,237 0,107 0,027 0,027 0,008 0,004
10 0,222 0,095 0,027 0,024 0,016 0,001
20 0,240 0,124 0,020 0,013 0,004 0,000
50 0,283 0,127 0,022 0,036 0,025 0,000
75 0,246 0,110 0,031 0,087 0,057 0,006
100 0,217 0,162 0,032 0,085 0,122 0,001
150 0,029 0,024 0,014 0,014 0,029 0,003
DEPTH C UPTAKE (MG/M /HR)
Net Nano Pico Total
0 0,377 0,159 0,021 0,557
20 0,414 0,150 0,021 0,585
50 0,260 0,116 0,170 0,546
75 0,009 0,004 0,000 0,013
100 0,004 0,011 0,003 0,018




Station: AO01l1ll
Date: 4/3
Time: 16h45

29

Position: 62°48°s; 53901k

Sounding: 4860m

DEPTH NUTRIENTS OXYGEN TEMP SAL

sil Pho Amm Nri Nra (ML/L) (°c) (0/00)

(UGG AT/1)

2 42,83 1,67 - 0,32 20,86 6,00 1,31 33,87
10 51,17 1,92 - 6,41 25,96 7,43 1,30 33,89
20 50,80 1,87 - 0,39 25,37 7,40 1,31 33,88
50 51,53 1,87 - 0,37 25,45 7,66 0,84 33,91
75 54,74 1,77 - 0,26 23,12 7,50 -1,49 34,15
100 84,59 2,49 - 0,13 33,28 6,13 0,17 34,39
150 83,36 2,49 - - 30,30 4,87 1,46 34,59
200 96,55 2,45 - - 31,96 4,24 1,64 34,69
300 97,86 2,45 - - 30,57 4,09 1,75 34,72
1000 103,6 2,01 - - 25,74 4,76 1,23 34,81
2000 132,9 2,59 - - 31,39 5,01 0,46 34,78
DEPTEH CHLOROPHYLI (UG/L) PHAEQOPIGMENTS (UG/L)

Net Nano Pico Net Nano Pico
0 0,231 0,110 0,026 0,032 0,000 0,000
10 0,237 0,086 0,024 0,013 0,002 0,000
50 0,248 0,104 0,028 0,008 0,014 0,000
75 0,150 0,104 0,032 0,065 0,066 0,007
100 0,165 0,116 0,056 0,057 0,113 0,010
150 0,030 0,042 0,014 0,015 0,032 0,004
200 0,007 0,009 0,003 0,009 0,018 0,002




Station: AQl2

Date: 5/3

Time: 01h20

30

Position: 63°59's; 52059’

Sounding: 588m

DEPTH NUTRIENTS O0XYGEN TEMP SAL
sil Pho Amm Nri Nra (ML/L) (°c) (0/00)
(UG AT/L)
2 51,47 1,75 0,82 0,55 25,96 7,55 0,95 33,82
10 49,86 1,90 0,77 0,55 25,16 7,51 0,95 33,82
20 46,75 1,81 0,89 0,51 22,96 7,35 0,95 33,87
50 45,04 1,71 0,86 0,48 22,06 7,42 0,53 33,92
75 64,60 2,33 0,78 0,78 27,79 7,38 -1,52 34,18
100 75,03 2,31 1,17 0,42 29,64 6,06 0,06 34,40
150 90,60 2,45 1,18 0,71 31,47 4,35 1,42 34,62
200 93,04 2,55 1,18 0,80 31,10 4,22 1,57 34,68
300 103,6 2,68 1,32 0,40 33,65 4,18 1,74 34,77
500 107,3 2,53 1,42 0,68 30,86 4,36 1,53 34,78
DEPTH CHLOROPHYLL (UG/L) PHAEOPIGMENTS (UG/L)
Net Nano Pico Net Nano Pico
0 0,173 0,085 0,026 0,007 0,002 0,000
10 0,225 0,071 0,020 0,003 0,000 0,000
20 0,199 0,071 0,029 0,009 0,000 0,000
50 0,168 0,081 0,024 0,020 0,001 0,000
75 0,173 0,142 0,046 0,035 0,042 0,009
100 0,185 0,144 0,078 0,037 0,105 0,016
150 0,100 0,021 0,009 0,009 0,018 0,004
200 0,005 0,009 0,003 0,003 0,014 0,002




Station: AO013
Date: 5/3
Time: 12140

31

Position: 64°43°s; 52°54'g

Sounding: 2800m
DEPTH NUTRIENTS OXYGEN TEMP SAL
si1 Pho Amm Nri Nra (HL/L) (°c) {0/00)
(UG AT/L)
1 47,00 2,15 1,11 0,9% 19,98 6,95 0,46 33,95
10 47,47 2,63 1,04 0,89 20,77 7,35 0,46 33,96
20 54,51 2,26 0,99 0,92 23,64 7,06 0,35 33,98
50 43,00 1,90 ¢6,85 ©0,86 18,93 7,32 0,33 34,00
70 58,00 2,25 0,95 0,79 23,67 7,13 0,23 34,06
100 65,07 2,23 1,02 0,66 23,24 6,12 -0,78 34,53
150 83,19 2,47 1,20 0,58 28,08 5,49 -0,12 34,63
200 82,38 2,50 1,18 ©,58 26,36 3,80 0,25 34,69
300 84,83 2,02 1,25 0,57 26,65 3,09 1,04 34,79
1000 75,84 1,93 1,22 0,64 20,57 4,51 0,43 34,80
2000 119,9 2,14 1,30 0,58 28,11 2,10 -0,08 34,77
DEPTH CHLOROPHYLL (UG/L) PHAEOPIGMENTS (UG/L)
Net Nano Pico Net Nano Pico
0 0,113 0,098 0,038 0,005 0,006 0,001
10 0,121 0,087 0,039 0,003 0,008 0,001
20 0,113 0,095 0,042 0,005 0,009 0,000
50 0,090 0,095 0,038 0,000 0,018 0,001
75 0,130 0,147 0,092 0,023 0,047 0,025
100 0,026 0,065 0,041 0,005 0,027 0,013
150 0,011 0,015 0,009 0,004 0,012 0,003
DEPTH C UPTAKE (MG/M /HR)
Net Nano Pico Total
0 0,246 0,149 0,410 0,436
10 0,229 0,124 0,029 0,382
20 0,125 0,076 0,019 0,220
50 0,000 0,000 0,014 0,014
75 0,000 0,000 0,004 0,004




Station: 021

Date:

Time:

6/3

10h40

32

]
Position: 63936 S; 56945'E

Sounding: 4780m
DEPTH RUTRIENTS OXYGEN TEMP SAL
Sil Pho Amm Nri Nra (ML/L) (°c) (0/00)
(UG AT/L)
5 36,25 2,71 4,63 2,86 15,56 7,15 1,12 33,91
10 38,56 2,72 4,63 2,71 16,48 7,27 1,12 33,92
15 33,33 2,62 4,50 2,87 17,69 7,39 1,12 33,92
20 46,76 2,97 4,66 2,10 19,47 7,25 1,12 33,91
30 39,44 2,65 4,32 2,08 16,01 7.46 1,12 33,91
60 47,91 2,87 4,47 2,03 17,55 6,44 1,10 33,91
85 64,14 3,06 4,73 1,86 18,60 4,41 -0,69 34,30
150 76,60 -- 5.05 --. - - .- 1,35 34,66
DEPTH CHLOROPHYLL (UG/L) PHAEOPIGMENTS (UG/L)
Net Nano Pico Net Nano Pico
2 0,159 0,063 0,021 0,014 0,000 0,000
11 0,079 0,032 0,010 0,000 0,001 0,001
i5 0,107 0,063 0,023 0,000 0,000 0,000
20 0,127 0,051 0,022 0,012 0,000 0,000
28 0,104 0,049 0,023 0,007 0,000 0,000
57 0,133 0,064 0,028 0,005 0,002 0,000
85 0,231 0,107 0,098 0,067 0,115 0,020
150 0,013 0,025 0,006 0,011 0,018 0,001
DEPTH C UPTAKE (MG/M /HR)
Net Nano Pico Total
2 0,289 0,107 0,015 0,411
11 0,232 0,109 0,010 0,441
15 0,236 0,103 0,010 0,349
20 0,154 0,060 0,002 0,216
28 0,083 0,028 0,002 0,111




Station: 02-01

Date: 6/3

Time: 16h30

33

» ¥
Position: 63°00 S; 58C00E

Sounding: 1100m

DEPTH NUTRIENTS 0OXYGEN TEMP SAL
sil Pho Amm Nri Hra (ML/L) (°c) (0/00)
(g AT/L)
1 26,86 1,83 -- 1,37 16,73 7,27 1,53 33,85
10 29,70 2,54 -- 1,25 -- 7,38 1,54 33,85
20 28,25 2,02 -- 1,36 16,40 7,31 1,54 33,83
50 44,55 2,35 -- 1,27 20,57 7,51 -0,42 33,99
75 60,89 2,54 -- 1,26 22,93 6,90 -1,44 34,18
100 66,80 2,35 -- 1,15 22,99 5,99 -0,31 34,34
150 72,18 2,25 -- 1,07 22,36 4,37 1,55 34,63
200 76,90 2,30 -- -- 24,19 4,01 1,76 34,68
300 83,35 2,19 -- 1,53 24,78 3,96 1,83 34,75
1000 87,26 2,09 -- -- 22,06 4,34 -- 34,76
DEPTH CHLOROPHYLL (UG/L) PEAEOPIGMENTS (UG/L)
Net Nano Pico Net Nano Pico
0 0,279 0,056 0,021 0,010 0,000 0,002
10 0,254 0,066 0,015 0,023 0,004 0,001
20 0,266 0,051 0,033 0,025 0,000 0,000
50 0,153 0,068 0,020 0,031 0,019 0,002
75 0,060 0,054 0,045 0,016 0,031 0,011
100 0,048 0,037 0,040 0,009 0,032 0,013
150 0,014 0,020 0,009 0,005 0,017 0,003
200 0,009 0,011 0,003 0,006 0,013 0,002




34

Station: 02-03

Date: 7/3

Time: 1l1lhl5

Position: 65°26°'S: 60°55’E

Sounding: 3950m

DEPTH RUTRIENTS OXYGEN TEMP SAL
si1 Pho Anmnm Nri Nra (ML/L) (°c) (0/00)
(UG _AT/L)
2 40,94 1,65 -- - 18,62 7.31 0,30 33,97
10 46,89 1,75 -- - 20,60 7,61 0,29 33,97
15 27,60 0,98 -- -- 10,84 7,35 0,27 33,98
20 29,49 1,45 -- -- 13,65 7.24 0,27 33,98
50 28,26 1,48 -- -- 11,66 7,37 0,26 33,97
75 38,20 1,08 -- -- 12,06 6,02 -0,44 34,41
150 51,72 1,12 --. -- 14,40 4,31 1,40 34,57
DEPTH CHLOROPHYLL (UG/L) PHAEOPIGMENTS (UG/L)
Net Nano Pico Net Nano Pico
2 0,011 0,046 0,064 0,002 0,005 0,003
10 0,010 0,042 0,061 0,002 0,003 0,001
13 0,012 0,08 0,027 0,002 0,006 0,001
18 0,011 0,045 0,033 0,002 0,002 0,000
26 0,013 0,053 0,063 0,003 0,002 0,001
52 0,015 0,041 0,057 0,002 0,004 0,005
77 0,060 0,072 0,077 0,017 0,066 0,014
150 0,009 0,034 0,018 0,006 0,015 0,008
DEPTH C UPTAKE (MG/M /HR)
Net Nano Pico Total
2 0,019 0,150 0,050 0,219
10 0,022 0,171 0,086 0,279
13 0,023 0,157 0,069 0,249
18 0,019 0,128 0,064 0,211
26 0,012 0,062 0,037 0,219
52 0,002 0,006 0,012 0,020
77 0,005 0,003 0,019 0,027




Station:
Date: 8/3
Time: 12L00

03-05

35

F
Position: 66959 §; 63°00°E

Sounding: 336m
DEPTH NUTRIENTS OXYGEN TEMP SAL
Sil Pho Amnm Nri  Nra (ML/L) (°c) (0/00)
(UG AT/L)
0 54,02 2,40 2,79 1,93 20,73 7,65 -0,97 34,20
10 52,35 2,66 2,74 2,02 20,74 7,64 -0,97 34,19
20 53,19 2,59 2,84 1,94 21,54 7,72 -0,96 34,21
50 52,55 2,48 2,59 1,91 20,50 7.54 -0,89 34,26
75 46,95 2,01 2,84 1,91 15,55 5,22 -0,91 34,27
100 57,56 2,47 3,09 2,03 20,28 7,22 - 34,29
150 61,88 2,20 3,49 1,67 16,19 6,21 -1,21 34,41
200 69,49 2,51 2,52 1,95 20,85 6,55 -- 34,43
300 66,21 2,63 2,81 1,94 17,16 5,37 -- 34,42
DEPTH CHLOROPHYLL (UG/L) PHAECPIGMENTS (UG/L)
Net Nano Pico Net Nano Pico
0 0,661 0,281 -- 0,109 0,030 --
10 1,124 0,240 0,114 0,112 0,048 0,008
20 0,761 0,265 0,098 0,106 0,037 0,013
50 C,670 -- 0,064 0,084 -- 0,005
75 -- - 0,056 -- -- 0,006
100 - 0,159 -- -- 0,091 --
150 0,176 0,064 0,012 0,112 0,196 0,039
DEPTH C UPTAKE (MG/M /HR)
Net Nano Pico Total
0 0,661 0,281 - 0,942
10 1,124 0,240 0,114 1,478
20 0,761 0,265 0,098 1,120
50 0,870 --- 0,064 0,121
75 -—- -— 0,056 0,056
100 -—— 0,159 --- 0,159
150 0,176 0,064 0,012 0,252




Station: 1002

Date: 8/3

Time: 23h35

Position: 66°00'S; 62°41"E

Sounding: 3200m

36

DEPTH NUTRIENTS OXYGEN TEMP SAL
§i1 Pho Amnm Nri Nra {ML/L) (°c) (0/00)
(UG _AT/L)
3 47,21 2,27 -- -- 17,33 -- -0,17 34,06
10 58,11 1,92 -- -- 14,58 -- -0,12 34,06
20 56,08 1,51 -- -- 15,50 -- -0,12 34,06
50 55,80 2,16 -- -- 20,70 -~ -0,12 34,06
75 56,72 1,64 -- -- 11,34 - -0,48 34,33
100 56,68 2,25 -- -- 17,98 -- -0,82 34,49
150 61,57 2,39 -- -- 20,01 - 0,72 34,64
195 108,6 2,81 -- -- 26,83 -- 1,12 34,71




37

TABLE 1. RELATIVE ABUNDANGE OF SEABIRDS DURING ON-STATION
OBSERVATIONS, SIBEX-II.

SPECIES NO. REGCORDED % RELATIVE
ABUNDANCE
Whitechinned petrel 276 43,2

Procellaria aequinoctialis

Sooty Shearwater 214 33,5
Puffinus griseus

Prions 92 14,4
Pachyphila sp.

Antarctic Petrel 18 2,8
Thalassoica antarctica

Wilson's Stormpetrel 18 2,8
Oceanites oceanicus

Snow Petrel 6 0,9
Pagodroma njvea

Lightmantled Sooty 4 0,56
Albatross
Phaebetria palpebrata

Antarctic fulmar 3 0,5
Fulmarus glacialoides

Greyheaded Albatross 2 0,3
Diomedea chrysogtoma

Blue Petrel 2 0,3
Halobaena caervlea

Terns 2 0,3
Sterna sp.

Wandering Albatross 1 0,2
Diomedea exulans

Giant petrel 1 0,2
Micronectes sp.

TOTAL 639




‘umoys osTe sT Aydeabodol wojzzog *sSuocT}elsS 38U

pue otydeaboursoo Jo uoT3iTsod HButmoys oerl asTnao Asaang T *BTJd

98 £8 8L
| I |

wOO0DE #9YS |HUSUHUOD) — -

.£9 8%
| 1

£S 14

2 2

{1194} paip Aysusp yBiH [

MLy 12OMPIW

woQpE~© obuog

x
wpooz-0 oipAn v
wpooz-0 opiy ®




66°00% .

66°15

66° 30

& CTD + current
meter =300 m

62°00 62°20° 62°40° E

Fig. 2. Survey cruise track for Phase 3 (Intensive Grid).



rrrr,r,MerrrerrrrE>s
R

3A
2B

3A8

388

3A%

3B%

3Cs

13D 4

280
240}
2001

160t

S
&=

120+

80F

40+

130

OO\O

55

LENGTH (mm)

35

Accumulated maturity stage and length frequency distribu-

3.

Fig.

tions of krill collected with the Polish 15/41 Commercial

Krill Trawl during acoustic target identification.



‘eaae Aaaans II-XEGIS UEDTIIV

U3nog 8sy3 ut sITATSUIP TTTIAH JO UOCTINATIAISTP TRIUCZTIOH ¥ *PTJL
88 58 K, £9 88 £ 8
| ] I T |
SPIOSRY O e
swos-< I
8P09-0 0L~

o~ 06~ 727
wos-> [ |

N

77

N




l.........r
-
-~

l
Weem o
lllllllll

(mg/m3/hr]




43

RECENT TITLES IN THIS SERIES

48.

4‘9.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

A bibliography of seabirds in the waters of southern Africa, the
Prince Edward and Tristan Groups. J Cooper and R K Brooke.
December 1981. 297 pp.

*National Geoscience Programme. The evolution of earth resource
systems. SACUGS. June 1981. 42 pp.

South African Antarctic Biological Research Programme. SASCAR.
July 1981. 54 pp.

South African Marine Pollution Monitoring Programme 1979-1982.
R J Watling and C E Cloete {editors). July 1981. 52 pp.

*Structural characterization of vegetation in the fynbos biome.
B M Campbell, R M Cowling, W J Bond and F J Kruger in collaboration
with D P Bands, C Boucher, E J Moll, H C Taylor and B W van Wilgen.
August 1981. 19 pp.

*A bibliography of £fynbos ecology. M L Jarman, R M Cowling,
R Haynes, F J Kruger, 5 M Pierce and G Moll. August 198l1. 73 pp.

*A description of the Benguela Ecology Programme 1982-1986. SANCOR:
W R Siegfried and J G Field (editors). March 1982. 39 pp.

Trophic ecology of Lepidoptera larvae associated with woody
vegetation in a savanna ecosystem. C H Scholtz. June 1982, 29 pp.

Man and the Pongola floodplain. J Heeg and C M Breen. June 1982,
117 pp.

*An inventory of plant communities recorded in the westerm, southern
and eastern Cape Province, South Africa up to the end of 1980.
C Boucher and A E McPonald. September 1982. 58 pp.

A bibliography of African inland water invertebrates (to 1980).
B R Davies, T Davies, J Frazer and F M Chutter. September 1982.
418 pp.

An annotated checklist of dung-associated beetles of the Savanna
Ecosystem Project study area, Nylsviey. S Endrddy-Younga.
September 1982. 34 pp.

The termites of the Savanna Ecosystem Project study area, HNylsvley.
P Ferrar. September 1982, 41 pp.

*Conservation of ecosystems: theory and practice. A report on a
workshop meeting held at Tsitsikama, South Africa, September 1980.
W R Siegfried and B R Davies (editors). September 1982. 97 pp.

*A description of the Grassland Biome Project. M T Mentis and
B J Huntley (editors). October 1982, 29 pp.

Description of a fire and its effeects in the Nylsvley WNature
Reserve: A synthesis report. M V Gandar. October 1982. 39 pp.



64,

65.

66.

67.

68.

69.

70.

71,

72.

73-

74.

75.

76,

77.

78.

79.

80.

44

Terrestrial ecology in South Africa - project abstracts for 1980 -
1981. December 1982, 148 pp.

*Alien invasive vascular plants in South African natural and semi -
natural environments: bibliography from 1830. V C Moran and
P M Moran. December 1982. 42 pp.

Environmental research perspectives in South Africa. December
1982. 39 pp.

The SANCOR Estuaries Programme 1982-1986. February 1983. 43 pp.

The SANCOR Programme on Coastal Processes. April 1982-March 1988.
D H Swart (editor). February 1983. 30 pp.

Guidelines for the management of large mammals in African
conservation areas. The proceedings of an international workshop
held at Olifants Camp, Kruger National Park, South Africa.
A A Ferrar (editor). May 1983. 95 pp.

*Marine linefish programme priority species list. SANCOR.
J H Wallace and R P van der Elst (editors). May 1983. 113 pp.

*Mineral nutrients in mediterranean ecosystems. J A Day ({(editor).
June 1983. 165 pp.

South African programme for the SCOPE project on the ecology of
biological invasions. A description and research framework
produced by the Task Group for Invasive Biota of the National
Programme for Environmental Sciences. July 1983, 25 pp.

*South African marine pollution survey report 1976-1979.
B D Gardner, A D Connell, G A Eagle, A G S Moldan, W D Oliff,
M J Orren and R J Watling. September 1983. 105 pp.

Ecological notes and annotated checklist of the grasshoppers
(Orthoptera: Acridoidea) of the Savanna Ecosystem Project study
area, Nylsvley. M V Gandar. November 1983. 42 pp.

*Fynbos palaececology: a preliminary synthesis. B J Deacon,
Q B Hendey and J J N Lambrechts (editors). December 1983, 216 pp.

*A South African perspective on conservation behaviour - a
programme description. A A Ferrar {compiler). December 1983,
34 pp.

Limnology and fisheries potential of Lake Le Roux. B R Allanson and
P B N Jackson (editors). December 1983. 182 pp.

Limnology of Lake Midmar. C M Breen (editor). December 1983.
140 pp.

The Limnology of the Touw River floodplain. B R Allanson and
A K Whitfield. December 1983. 35 pp.

*SANCOR: Summary report on marine research 1983. SANCOR.
February 1984. 52 pp.



8l.

82.

83.

84,

85.

86.

87.

88.

89s.

90.

91.

92.

93.

94,

95.

96.

97.

98,

45

*South African Antarctic Earth Science Research Programme.
SASCAR. February 1984, 53 pp.

*The SANCOR Marine Sedimentology Programme January 1984 - December
1988. I C Rust (editor). March 1984, 15 pp.

*A description of major vegetation categories in and adjacent to
the fynbos biome. E J Moll, B M Campbell, R M Cowling, L Bossi,
M L Jarman, € Boucher. March 1984, 29 pp.

Environmental research perspectives in South Africa. February
1984. 77 pp.

Invasive alien organisms in the terrestrial ecosystems of the
fynbos biome, South Africa. I A W Macdonald and M I Jarman
(editors). April 1984. 72 pp.

*Terrestrial ecology in South Africa - project abstracts for
1982-1983. May 1984. 198 pp.

Conservation priorities in lowland fynbos. M L Jarman. 1986.
55 pp.

A synthesis of plant phenology din the fynbos biome.
Shirley M Pierce. July 1984. 57 pp.

*Aquaculture in South Africa : A cooperative research programme.
O Safriel and M N Bruton. June 1984. 79 pp.

Pipeline discharges of effiuvents to sea. D A Lord, F P Anderson
and J K Basson (editors). October 1984. 108 pp.

Monitoring in South African Grassiands. M T Mentis. September
1984. 55 pp.

Conservation of threatemed natural habitats. A V Hall (editor).
November 1984. 185 pp.

Limnological criteria for wmanagement of water quality in the
Southern Hemisphere. R C Hart and B R Allanscn (editors).
December 1984. 181 pp.

Water Quality Criteria for the South African Coastal Zone.
J A Lusher (editor). December 1984. 42 pp.

National Programme for Weather, Climate and Atmosphere Research.
Annual report 1984/85. C W Louw (compiler). December 1984. 28 pp.

A guide to the literature on research in the grassland biome of
South Africa. N M Tainton. December 1984. 77 pp.

South African Red Data Book - Birds. R K Broocke. December 1984.
213 pp.

Directory of southern African conservation areas. T Greyling and
B J Huntley {(editors). December 1984. 311 pp.



46

99. #The effects of crude oil pollution on marine organisms.
A C Brown. February 1985. 33 pp.

100. *3ANKON Opsommingsverslag oor mariene navorsing 1984. SANKON.
Februarie 1985, 51 pp.

101A. *Verslag wvan die Hoofprogram vir Navorsingsondersteuning.
Februarie 1985, 30 pp.

101lE, #Report of the Main Research Support Programme. February 1985.
30 pp.

102. *National Programme for Remote Sensing. Report: 1984.
P J van der Westhuizen. February 1985. 50 pp.

103. Bibliography of marine biology in South Africa. A supplement to
the 1980 edition. A C Brown. March 1985. 83 pp.

104, The plant communities of Swartboschkloof, Jonkershoek.
D J McDonald. March 1985. 54 pp.

105. Simulation modelling of fynbos ecosystems: systems analysis and
conceptual models. F J Kruger, P M Miller, J Miller and W C Oechel
(editors). March 1985. 101 pp.

106. The Kuiseb environment: the development of a monitoring baseline.
B J Huntley (editor}. March 1985. 138 pp.

107. Annotated bibliography of South African indigenous evergreen forest
ecology. € J Geldenhuys. May 1985. 125 pp.

108. *Review of metal concentrations im southern African coastal waters,
sediments and organisms. H F-K O Hennig. August 1985, 140 pp.

109. Coastal dunes of South Africa. K L Tinley. September 1985,
293 pp.

110. The limnology of Hartbeespoort Dam. NIWR. September 1985. 269 pp.

111. Management of invasive alien plants in the fynbos biome.
I A W Macdonald, M L Jarman and P Beeston (editors). October 1985.
140 pp.

112. *The BSANCOR Marine Pollution Research Programme 1986 -~ 1990,
October 1985. 16 pp.

113. Alien and translocated aquatic animals in southern Africa : a
general introduction, checklist and bibliography. M N Bruton and
5 V Merron. October 1985, 59 pp.

114, A synthesis of field experiments concerning the grasslayer in the

savanna regions of southern Africa. T G O0'Connor. October 1985.
126 pp.

115. *South African Marine Pollution Survey Report 1979 -~ 1982.
B D Gardner, A D Connell, G A Eagle, A G S Moldan and R J Watling.
December 1985. 81 pp.



116,

117.

118.

119.

120,

121,

122.

123,

124.

125.

126.

127.

128.

129,

130.

131.

132,

47

Basic needs in rural areas. A report on a seminar held in Cape Town
on 19 February 1985. December 1985. 103 pp.

South African Red Data Book: Plants - fynbos and karoo biomes.
A V Hall and # A Veldhuis. 144 pp.

Invasive alien plants in the terrestrial ecosystems of Natal, South
Africa. 1 A W Macdomald and M L Jarman (editors). 1985. 88 pp.

Invasive alien organism in South West Africa/Namibia. C J Brown,
I A W Macdonald and S E Brown. 1985. 74 pp.

The impact of climate and weather on the activities of the building
and construction industry in South Africa. G du Toit de Villiers.
(compiler). 1986. 40 pp.

Ecological research on South African rivers - a preliminary
synthesis. J H 0'Keeffe. 1986. 121 pp.

A description of the karco biome project. R M Cowling. 1986.
42 pp.

*SANCOR: Summary report on marine research 1985. February 1986.
57 pp

The karoo biome: a preliminary syathesis. Part I - Physical
environment. R M Cowling, P W Roux and A J H Pieterse (editors).
1986. 110 pp.

South African Red Data Book — Terrestrial mammals. R H N Smithers.
1986. 216 pp.

A bibliography of sandy beaches and sandy beach organisms on the
African continent. R Bally. March 1986. 179 pp.

Activities of the National Programmes for Ecosystem and Aquaculture
Research, 1983-1985. E W Auret. 1986. 68 pp.

Historical sites at the Prince Edward Islands. J Cooper and
G Avery (editors). 1986. 82 pp.

Richards Bay effluent pipeline. D A Lord and N D Geldenhuys.
1986. 30 pp.

An assessmment of the state of the estuaries of the Cape and Natal
1985/86. A E F Heydorn {editor). 1986. 39 pp.

The conservation of South African rivers. J H 0'Keeffe (editor).
1986. 120 pp.

SIBEX-II: Report of the South African study in the sector
(48 - 64°E). D G M Miller (editor). 1986. 47 pp.

*Out of print.



