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1. Introduction

This report contains summary information obtained during the Predator/Prey Cruise (JR06) on
RRS James Clark Ross to South Georgia during the period 1 January - 9 March 1994.

The primary objectives have been the initiation of the PES Large Scale Monitoring Programme, a
study of predator/prey interactions at South Georgia, and Krill distribution and behaviour studies.
In addition, studies on microbial biology, secondary production (copepods) and bird flight have
been undertaken from the vessel.

The unique feature of the JR06 programme has been the introduction of remote sensing techniques
to guide the research during the course of the Cruise. Sea-surface temperature satellite imagery
has been used to demonstrate the position of frontal systems, and the near real-time positions of
satellite tags attached to predators have been used to indicate the feeding localities as well as the
foraging range of key species.

This years’ Cruise coincided with a season during which krill were in very low numbers and krill
aggregations were almost absent at South Georgia. As a result of this the breeding success of krill
dependent predators has been very poor. Similar but not so severe conditions prevailed at the
South Shetland Islands while more ‘normal’ conditions - sufficient to support the land based
predators - occurred at the South Orkney Islands. With near-synoptic information from several
areas in the Scotia Sea from several research groups - there appears to be an opportunity to pool
data and information and so describe the krill abundance and distribution and its effects on the
natural predators in more detail than is usually possible.

2. Acknowledgments

We acknowledge the enthusiastic support and professionalism of the RRS James Clark Ross
Officers and Crew - because without this, the research undertaken during the Cruise would not
have been possible.

We also gratefully acknowledge the help and support given by members of the Survey at British
Antarctic Survey Headquarters, particularly those involved in the Communications,
Instrumentation, Computing, Personnel and Logistics sections during the preparation and
execution of JR06.

I am most grateful for the help and encouragement offered willing by fellow Participants during
the Cruise - which enabled an arduous duty to become a pleasurable task.









5. Summary timetable of phases during Predator/prey Cruise JR06.

28 DEC 94
29DEC-31DEC94
lJAN-3JAN94
3JAN-5JAN94
5JAN-6JAN94
7JAN-7JAN94
7JAN-8JAN94
8JAN-9JAN94
9JAN-10JAN
10JAN- lOJAN
lOJAN- lOJAN
11 JAN- 11 JAN94
11 JAN- 11 JAN94
11 JAN- 14JAN94
14 JAN
14 JAN - 15 JAN 94
15 JAN
15 JAN - 15 JAN 94
15 JAN - 17 JAN 94
17 JAN - 18 JAN 94
18 JAN
19 JAN - 19 JAN 94
19 JAN - 21 JAN 94
21 JAN - 22 JAN 94
22 JAN - 23 JAN 94
23 JAN - 25 JAN 94
26 JAN - 30 JAN 94
30 JAN - 1 JAN 94
1 JAN
lFEB-4FEB94
4FEB-6FEB94
4FEB-6FEB94
7FEB-9FEB94
10FEB
llFEB-12FEB94
12FEB-13FEB94
13 FEB - 15 FEB 94
15 FEB - 17 FEB 94
17 FEB
17 FEB - 18 FEB 94
18 FEB - 21 FEB 94
21 FEB 94
21FEB-24FEB94
24 FEB  1 MAR 94

Join RRS James Clark Ross
Mobilisation and fueling
Falkland Islands to Maurice Ewing Bank (50s 42W)
Maurice Ewing Bank to Willis Islands CTD transect - Leg 1
Stewart Strait & Bird Island relief
Bird Island to Leith Harbour
Leith Harbour for echosounder calibrations
Krill search - South Georgia northern shelf
Willis Islands large-scale search
Willis Islands large-scale search to small-scale search (08:23)
Willis Islands small grid E-W
Willis Islands FNET transect
Willis Islands small grid N-S (until 15:07)
Willis Islands CTD grid
Krill Biomass Spectrum Multinet series
Willis Islands small acoustic search
Willis Islands acoustic transect
Willis Island clover leaf search for multispecies flock
Krill Biomass Spectrum RMT25 net series
Krill Biomass Spectrum LHPR net series
Krill Biomass Spectrum pelagic midwater trawl series
Leith to Cooper Island
South Georgia to South Orkney Islands
Signy Research Station - Relief
South Orkney krill search
South Orkney Islands to Falkland Islands
Falkland Islands - R&R, crew exchange, refueling and stores
Falkland Islands to Bird Island
Bird Island and Husvik to exchange personnel
Maurice Ewing Bank to Willis Islands CTD transect - Leg 2
GHA/squid/myctophid search
Squid/fish Biomass Spectrum pelagic midwater trawl series
Squid/fish Biomass Spectrum RMT25 net series
Squid/fish Biomass Spectrum Multinet series
Squid/fish Biomass Spectrum LHPR net series
Gale! - some gear damage
Squid/fish Biomass Spectrum area physical characterisation
Squid/fish Biomass area to Leith for acoustic calibration
Acoustic calibration and Twin-Ship planning with Africana  people
Leith to start of South Georgia krill meso-scale survey
South Georgia krill survey
South Georgia krill survey (aborted @ 10.30)
South Georgia to 71”s (Save the Bransfield !!)
Bransfield to the South Orkney Islands



1 MAR Cargo relief and cool room checks.
1 MAR - 3 MAR 94 South Orkney Islands to the Falkland Islands
4 MAR - 6 MAR 94 Demobilisation.
9MAR Disembark from RRS James Clark Ross



Summary

RRS James Clark Ross predator/prey cruise (JR06).

This multi-disciplinary cruise (1 Jan - 5 March 1994) was carried out around South
Georgia (Chief Scientist - Martin White) with the primary objective of studying the
trophic interactions between the major higher predators and both the krill dominated-
and fish/squid dominated compartments of the Southern Ocean food web. The
predator/prey cruise was a unique opportunity to characterise composition and structure
of the marine communities using the full range of oceanographic sampling facilities
offered by RRS James Clark Ross at the actual localities where predators were feeding
as indicated by satellite tag positions (ARGOS); and compare these observations with
the actual diet of the breeding birds and seals at colonies investigated from the research
station at Bird Island, South Georgia. In addition, the areas studies in detail could be
placed in context by reference to the large- and meso-scale oceanography using remote
sensed satellite data of sea-surface temperature (ARIES). The programme was divided
into two legs comprising four major programme elements - a large scale transect, krill
biomass spectrum, squid/fish biomass spectrum and finally a twin-ship krill meso- and
fine-scale study with RV Africana  (Chief Scientist - Denzil Miller, Sea-Fisheries
Research Institute, Cape Town, South Africa). In addition to the main programme
elements there were a number of related projects Eg. Bird flight dynamics, copepod
secondary production, microbial community structure and production, and gelatinous
plankton studies undertaken during the Cruise. The Cruise participants were drawn
from BAS MLS Division, ISG and P&I Sections, Bangor and Bristol Universities,
Washington State and Oregon State University - USA, and Alfred-Wegener-Institute -
Germany.

Perhaps the most critical biological event that prevailed during the course of the
Predator/Prey Cruise was the almost total lack of swarming krill (Euphausia superba)  in
the Scotia Sea and around South Georgia. This resulted in exceptionally low breeding
success rates among the bird and seal populations but provided the opportunity to
investigate a major component of the Southern Ocean food-web when the ecosystem
was under severe biological stress.

Large-scale Transects

The increasing demand for physical and biological data from the Southern Ocean to
interpret long-term trends and ground-truth remote sensed data has lead the MLSD
Pelagic Ecosystem Study group to initiate a project to routinely collect oceanographic
data using the RRS James Clark Ross as an underway platform.

In order to characterise the large scale physical, chemical and biological regime of the
Scotia Sea during the 1993/4  austral summer a number of transects were undertaken.
(Angus Atkinson, Patricia Gilmour, Alistair Murray, Julian Priddle, Carolyn Symon,
Phil Trathan, Peter Ward, Jon Watkins, Cathy Goss, Richard Veit - State University
Washington, and Mike Whitehouse). Four transects were carried out during Leg 1 of the
cruise; three of which were opportunistic and comprised underway sampling along
tracks determined by BAS logistics. A fourth transect (Maurice Ewing Bank to Willis
Islands) was specifically positioned to traverse the sub-Antarctic and Polar Frontal
Systems in an area to the north-west of South Georgia shown to be visited by foraging



sea-birds. During Leg 2 of the cruise three transects in addition to the ‘biological’
transect were undertaken. The requirement to offer emergency support to RRS
Bransfield at the end of Leg 2 enabled the large-scale transects to be extended to 7 1 “S.

The data have yet to be fully evaluated but preliminary comparison along the Maurice
Ewing Bank to Willis Islands transect between legs 1 and 2 showed the correspondence
between the surface expression of the Polar Front and that obtained from the
uncalibrated CTD casts along this transect is good. The surface expression covers
almost half a degree of latitude, rising from a temperature of about 3°C at 5 1 “S to about
6°C at 50” 30’s. From the CTD casts the same increase in temperature is observed over
the same distance. An important consideration when relating satellite imagery and
underway observations to the underlying oceanographic structures. The observations
also showed that there had been an overall increase in temperature over the whole length
of the transect during the intervening month, and secondly the surface expression of the
Polar Front shifted south. This was accompanied by a southerly shift of ‘northern’
species of sea-birds suggesting a general correlation between sea-bird distribution and
the major water masses.

Large scale transect acoustic data was collected during all phases of the Cruise although
the quality of the data is not always optimal owing to insuitable weather conditions or
high passage speeds. It was possible to see the development of the deep scattering
layers on several transects. On the transect to South Georgia this appeared south of the
Polar Front as a diffuse layer with quite strong and compact targets embedded within
the layer. On the transect from South Georgia to Signy, strong targets were observed in
the top 100 m of the water column 50 miles south of Cooper Island. These targets
backscattered more strongly at 38 kHz than at 120 kHz and are unlikely to be krill or
zooplankton. Approaching Signy the ship ran parallel to the 250 m contour around the
South of Coronation Island, many strong targets were detected with acoustic
characteristics expected of krill swarms.

Biomass spectrum studies

One of primary scientific goals of the cruise was characterize and study one of two
contrasting predator-prey systems - a krill based and a squid/fish based system - and
identify these areas by monitoring the foraging activity of two species of albatross fitted
with satellite tagging devices at Bird Island, South Georgia, the black-browed albatross
(krill predator) and the grey-headed albatross (squid predator). These areas were to be
occupied during the first and second legs of the cruise and the respective pelagic
communities characterised in terms of species composition and biomass spectra. The
purpose being to analyse the food webs supporting the respective predator types. (Angus
Atkinson, Doug Bone, Heather Daly, Emma Hatfield Francesca Pages - A WI, Paul
Rodhouse, Phil Trathan, Peter Ward, Jon Watkins, Martin White).

During Leg 1 the krill biomass spectrum study was undertaken. The 1993/94 season
was notably poor for krill predators at Bird Island. Black-browed albatrosses, together
with gentoo penguins and fur seals were apparently suffering severe shortages of krill
for food and consequent failure to breed. Acoustic searches for krill indications along
the north shelf-break of South Georgia failed to locate krill concentrations during Leg 1
and so there was an important opportunity to characterise the pelagic community in the



vicinity of South Georgia in a season when krill densities are low and breeding success of
predators was considerably reduced.

Earlier BAS cruises and American data collected during the previous winter cruise on RS
Nathanel T. Palmer indicated that substantial krill concentrations are normally present to the
north of Bird Island and the American data suggested feeding aggregations of seabird predators in
the vicinity of a small sea-mount in the region. Acoustic searches in the region revealed a
biological layer deflected upwards as a plume from the sea-mount and reaching the surface at a
point some 4 nm downstream in the prevailing east current. At this point stronger acoustic targets
were identified and subsequent acoustic transects revealed small swarms that were probably krill.
Associated shipboard observations on predators showed that there were concentrations of flying
seabirds, penguins, fur seals and killer whales in the area.

Preliminary data from the biological sampling programme confirmed that, although present, krill
were not available at high densities. The biological layer associated with the sea-mount was
composed of copepods, amphipods and small euphausiids and there was a marked absence of
gelatinous nektonic forms. Both predatory cnidarians and ctenophores, and suspension-feeding
pelagic tunicates (salps) were largely absent from the samples.

The complimentary study of the oceanic squid biomass spectrum during Leg 2 was undertaken at a
locality determined by the foraging activity of satellite tagged squid predators - grey-headed
albatrosses and a locality just northward of the Polar Front. The biological sampling paralleled that
used during Leg 1 and consisted of a suite of net hauls using a variety of nets combined with
acoustic and oceanographic observations to characterised the composition and size structure of the
pelagic community in the upper 1 0 0 0 m  of the water column. Synoptic observations of birds and
seals provided the link between land-based marine predators and their food resource. Acoustic
visualisation of the biomass in the study area had shown consistent stratification of the pelagic
community into 3 main layers at about 50 m, 250-350 m and 5-600 m.

A general description of the communities showed squid, amphipods, euphausiids,
myctophid fish and gelatinous zooplankton to be the major components of the upper layer,
myctophids and euphausiids comprised the intermediate layer while myctophid fish, decapod
crustaceans and the gelatinous zooplanton were the bulk of the deeper layers.

The key achievement was made with the pelagic trawl; catches with which showed that
squid of the species (Martialia among others) and size found in albatrosses’ diet were located in
the study area. Target fishing with the RMT25 demonstrated surprisingly fine scale vertical
separation within some layers that could well form the basis of a future research project but could
not be examined in detail during period allocated for research during this cruise.

Microbial Studies

A study of microbial production and respiration, using size fractionated high-precision oxygen
flux measurements was carried out during the JR06 Cruise (Stephen Blight-Bangor University,
Julian Priddle Mike Whitehouse). The microflora at the 'Krill-



Biomass’ and ‘Squid/fish Biomass’ study sites were studied intensively over periods of
approximately one week, and these were was complemented by observations at other
times in the Cruise of surface water across the Weddell and Scotia Sea.

At the ‘krill biomass’ study site, near Willis Islands, phytoplankton was dominated by a
bloom of large diatoms, with chlorophyll biomass up to 19 mg m-3. Gross production
by the whole community reached 28 µ mol 02 dm-3 d-l, of which over 90% was
attributed to cells >20 pm. Respiratory activity was concentrated among smaller size
fractions - whole community rates varied from 2-3 µmol O2 dm-3 d-l of which up to
60% was in the fraction <0.8 µ m The ‘squid/fish biomass’ site was oceanic, close to the
polar front. Here phytoplankton biomass was low, with chlorophyll concentrations
<0.75 mg m-3, and nanoplankton predominated. Gross production was around 2.5 µ mol
02 dm-3 d-l most of which was associated with the smaller size fractions. respiration
rates varied from 0.5-l .O µmolO2 dm-3 d-l.

Over the larger area investigated during JR06, gross production and respiration ranged
from 0.6-4.8 and 0.36-1.24 µmol 02 dm-3 d-l respectively. The size-fractionation of
these rates varied widely, because of the different communities encountered. For eight
sampling localities, 14-88% of gross production and 1597% of respiration were in the
fraction <20 pm. This size fraction contained 16-88% of the chlorophyll biomass.

Secondary Production Studies

Experimental work (Angus Atkinson, Rachael Shreeve, Peter Ward)
concentrated on copepod egg production and grazing studies, whilst field sampling with
vertically hauled Z nets (169 hauls) provided material not only for experimental
purposes, but also to provide information on mesoplankton composition and abundance
at the biomass spectrum stations and on various of the transects run. Double oblique
LHPR profiles were also taken to 200 m depth at both biomass spectrum stations, 7 at
the krill station on Leg 1 and an abbreviated series of 5 at the squid/fish station on Leg
2.

Copepod Egg Production Studies commenced after crossing the Polar Front. The main
study copepod on Leg 1 was Rhincalanus gigas which dominated catches in terms of
biomass. Small numbers of Calanoides acutus and Calanus propinquus were also
incubated during the first leg. Short term (24hr) incubations in filtered sea-water of
randomly selected females indicated that between 60-70% of R.gigas females spawned
during this period. A number of egg hatching experiments were also undertaken which
indicated hatching times of ca. 4-6 days for R.gigas and ca. 3-4 days for C.simillimus
and C.acutus at temperatures of around 2°C.

During Leg 2 net sampling and incubations commenced at a station worked at Shag
Rocks on the voyage to South Georgia. This time C.simillimus was relatively abundant
as was R.gigas with ca. 30% - 50% of females of the former species producing eggs.
During the course of Leg 2 very few ripe R.gigas were found and instantaneous rates of
egg production were very low or negligible. During this leg long-term experiments were
performed on females of 3 species, C.simillimus, R. gigas and C.propinquus.

Experiments with R. gigas were run for a little over 3 weeks until it became clear that
egg production had become negligible and mortality had increased to an unacceptable



level. In the first 14 clays the most productive females produced between 5-8 clutches
each at an average of 12-17 eggs female -1 day-l. Overall average clutch size was
around 25 eggs which corresponds well to the 33 eggs per clutch obtained from
instantaneous measurements carried out during cruise JR03. Observations also appeared
to indicate that egg production was fueled by food ingested rather than by mobilisation
of lipid.

Similar studies were undertaken on Calanus propinquus and C. simillimus.

Copepod grazing studies were undertaken to investigate the relationship between
copepod size and feeding rate. A secondary objective was to compare diurnal feeding
periodicity and vertical migration across the spectrum of copepod body size. Two
methods of measuring grazing rate were used. The first was to incubate copepods  in
natural sea-water for 24 hrs and compare the numbers of food items at the beginning
and end of the experiment. Secondly the gut fluorescence method was used to quantify
the amount of chlorophyll in the guts of freshly caught copepods. At the biomass
spectrum station (Leg 1) 5 incubation experiments were run. A further experiment was
run while transecting. The provisional overview is that the principal copepod in terms of
biomass, Rhincalanus gigas, had low mass specific grazing rates. Calanus propinquus
and early copepodites of Metridia gerlachei had the highest mass specific feeding rates,
of those measured. Copepod biomass was heavily dominated by large copepods, and
likewise the diatom bloom on which they were feeding was dominated by large diatoms.
The copepods were fully capable of ingesting these long colonies.

By contrast during Leg 2 the community was dominated by sub-Antarctic species, with
Calanus simillimus and Neocalanus tonsus comprising most of the biomass.. Their food
was much more scarce than at the krill station. Incubation experiments revealed high
feeding rates on the larger particles (ciliates  and pennate  diatoms). This suggests that
most of the available chlorophyll was in particles too small to be eaten.

Krill Biology

Krill (Euphausia superba) from FNET (foredeck net), multinet  and RMT25 hauls have
been analysed (Jon Watkins). A total of 471 krill were measured from over 500 caught
during the week-long biomass spectrum study. The majority of krill were either
immature animals with a modal total length of 39 mm or mature adults with a modal
total length of 53 mm. Over 25% of these animals were females either about to or just
having spawned (stages FA4 & FA5). Just over 11% of the population was juvenile.
The relative lack of juvenile krill can be contrasted with the results in January 1982
when the majority of krill were juvenile and the mean size of the sampled population
was 30 mm. Krill of mean size 38 mm are most likely to be year 2+ krill while 53 mm
krill are likely to year 4+ or 5+. The reasons for the lack of year 1 krill is not clear at
present, the abundance of krill (of unknown age/size) at Signy and the apparent lack of
juvenile krill at Elephant Island (NOAA Surveyor, Valerie Loeb pers comm) could be
due to a recruitment failure from poor survival of larvae last winter. Krill sampled at at
South Georgia during Leg 2 had different size structure and maturity stage composition.
as krill were generally immature with a modal length of 37 mm. Very few large krill
were seen and none appeared to be mature.



Twin Ship studies: RV Africana & RRS James Clark Ross

Two ship operations (Cathy Goss, Alistair Murray, Jon Watkins) were designed to
investigate processes at both the meso- and fine scale. The first project was to
investigate the meso-scale distribution and abundance of acoustically detected
organisms, in particular krill, around South Georgia in relation to predator distributions,
environmental parameters and bathymetry. The second project was to make a
preliminary investigation of the temporal variation of krill swarms, in particular (i) to
observe temporal variations in size, shape, density and composition of individual
swarms (ii) to determine how long individual swarms maintain their integrity, (iii) to
determine the relationship of individual swarms to water structure. Both projects were
to be interleaved, thus the survey would be used to find suitable areas for the fine scale
work which would then be undertaken before completing the survey.
Much of this study was interupted becasue of the requirement to sail to the assistance of
RRS Bransfield, however, the first part of the meso-scale studies were completed and
the results from the RV Africana ( Chief Scientist - DEnzil Miller, Sea-Fisheries
Research Institute, South Africa), which remained at South Georgia rwill be integrated
with those from RRS James Clark Ross in future.

Sea-bird studies at sea.

The major objective (Gabrielle Nevitt - State University Orgeon, Emily
Silverman and Richard Veit - State University Washington) to quantify the foraging
behaviour by sea-birds in the vicinity of krill patches was disrupted owing to the
requirement to provide emergency assistance to the RRS Bransfield. Nevertheless,
data was collected on 38 feeding flocks. Of these, 21 were associated with acoustic
targets that resembled krill, 4 were clearly associated with cetaceans, 4 with carrion
(probably penguin carcasses) and 3 appeared to be associated with large gelatinous
zooplankton or moribund squid. Thirty-two of the 38 flocks were over the
continental shelves of South Georgia and the South Orkney Islands, and the
remaining 6 were in the squid biomass study area near the Polar Front. If these
flocks were indicative of the situation at South Georgia as a whole, then the 1994
season was characterized by fewer, smaller feeding flocks that each contained a
smaller total number of predator species than would be expected during a season of
high overall krill abundance, such as 1985-1986. Physical features that seemed to
influence the distribution of feeding birds during our study were a warm-core eddy
associated with the Antarctic Polar Front, and three seamounts - two on the South
Georgia shelf and the third in deep water just south of the Polar Front. The
distribution of predator aggregations seemed to be strongly influenced by bottom
topography.

Sea-bird behaviour in relation to olfactory cues were conducted during Cruise JR06.
These studies concentrated on testing the birds’ ability to detect dimethyl sulphide
(DMS), a volatile biogenic gas produced by phytoplankton which we hypothesize
could serve as an orientation cue for foraging Sea-birds. Preliminary analysis of
results clearly showed that the smaller petrels (Wilson’s and black-bellied storm
petrels, and white-chinned petrels) aggregate to olfactory cues while the larger
albatrosses, such as black-browed albatrosses appeared not do so.



In addition, bird flight studies were undertaken using video tape recordings during JR06
and on Bird Island as a sequel to studies undertaken in 1979-1980 (Colin Pennycuick -
Bristol University). The main objective was to measure wing beat frequencies in
flapping flight over the full size spectrum from wilson’s petrel to wandering albatross.
The second objective was to record and quantify, the soaring manoeuvres used by
albatrosses to extract energy from the atmosphere’s boundary layer above the surface of
the sea. The resultant video tapes contain about 900,000 pictures, which when analysed
are anticipated to provide a comprehensive insight of the  of Sea-bird flight.
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Leg 1: Krill biomass spectrum study

This unpublished report contains initial observations and conclusions. It is not to
be cited without the written permission of the Director, British Antarctic Survey.
Copyright ©1999 British Antarctic Survey.
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ANNEXI - Oceanographic transects undertaken during Predator/prey cruise 

Transect Phase Start time End time Description 

0001 
0002 
0003 
0004 
0005 
0006 
0007 
0006 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
001 a 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 
0038 
0039 
0040 
0041 
0042 
0043 
0044 
0045 
0046 
0047 
0048 
0049 
0050 
0051 
0052 

01 01 JAN 94 0O:Oi 03 JAN 94 05:45 Falkland Is to Maurice Ewing Bank (50s 42W) 
01 03 JAN 94 05:56 05 JAN 94 19:27 Maurice Ewing Bank - Willis Islands CTD 
01 05 JAN 94 19:27 05 JAN 94 23:Oi Stewart Strait (South for Bird Island relief) 
01 07 JAN 94 00:20 07 JAN 94 03:06 Stewart Strait (North after Bird Island relief) 
02 07 JAN 94 63:06 07 JAN 94 06:47 Bird Island to Leith Harbour 
02 07 JAN 94 06:47 07 JAN 94 12:16 Bird Island to Leith Harbour 
02 06 JAN 94 00:20 06 JAN 94 05:22 Krill search 
02 06 JAN 94 05:22 06 JAN 94 09:19 Krill search 
02 06 JAN 94 09:24 06 JAN 94 IO:07 Krill search 
02 06 JAN 94 1O:iO 06 JAN 94 lo:46 Krill search 
02 06 JAN 94 IO:50 06 JAN 94 ii:29 Krill search 
02 06 JAN 94 1 I:34 06 JAN 94 12:12 Krill search 
02 06 JAN 94 12:12 08 JAN 94 12:52 Krill search 
02 06 JAN 94 12:52 06 JAN 94 16:00 Krill search 
02 06 JAN 94 17:OO 06 JAN 94 19:15 Krill search 
02 06 JAN 94 19:15 06 JAN 94 20:04 Krill search 
02 06 JAN 94 20:14 06 JAN 94 21:17 Krill search 
02 06 JAN 94 21:29 06 JAN 94 22:17 Krill search 
02 06 JAN 94 23:37 09 JAN 94 00:27 Krill search 
02 09 JAN 94 02:OO 09 JAN 94 11 :I7 Krill search 
03 09 JAN 94 ii:37 09 JAN 94 14:41 Willis Islands large search 
03 09 JAN 94 14:41 09 JAN 94 15:33 Willis Islands large search 
03 09 JAN 94 1535 09 JAN 94 la:30 Willis Islands large search 
03 09 JAN 94 la:40 09 JAN 94 19:22 Willis Islands large search 
03 09 JAN 94 19:27 09 JAN 94 22:27 Willis islands large search 
03 09 JAN 94 22:26 09 JAN 94 22:55 Willis Islands large search 
03 09 JAN 94 23:17 10 JAN 94 02:15 Willis Islands large search 
03 10 JAN 94 02:16 10 JAN 94 02:49 Willis Islands large search 
03 10 JAN 94 02:55 10 JAN 94 05:44 Willis Islands large search 
03 10 JAN 94 06:OO 10 JAN 94 06:12 Large search to Willis Islands small search 
03 10 JAN 94 06:23 10 JAN 94 09:06 Willis Islands small grid EW 
03 10 JAN 94 09:16 10 JAN 94 IO:03 Willis Islands small grid EW 
03 10 JAN 94 IO:13 10 JAN 94 lo:59 Willis Islands small grid EW 
03 IO JAN 94 11 :I0 10 JAN 94 12:00 Willis Islands small grid EW 
03 10 JAN 94 12:09 10 JAN 94 12:55 Willis Islands small grid EW 
03 10 JAN 94 13:04 10 JAN 94 1355 Willis Islands small grid EW 
03 11 JAN 94 01:44 11 JAN 94 03:46 Willis Islands FNET transect 
03 11 JAN 94 04:02 11 JAN 94 05:36 Willis Islands FNET transect 

. 03 11 JAN 94 09:37 11 JAN 94 lo:04 Willis Islands small grid NS 
03 11 JAN 94 lo:15 11 JAN 94 lo:43 Willis Islands small grid NS 
03 11 JAN 94 lo:53 11 JAN 94 ii:21 Willis Islands small grid NS 
03 11 JAN 94 11:40 11 JAN 94 12:05 Willis Islands small grid NS 
03 11 JAN 94 12:06 11 JAN 94 12:35 Willis Islands small grid NS 
03 11 JAN 94 12:44 11 JAN 94 13:16 Willis Islands small grid NS 
03 11 JAN 94 13:25 11 JAN 94 13:51 Willis Islands small grid NS 
03 11 JAN 94 14:Ol 11 JAN 94 14:30 Willis Islands small grid NS 
03 11 JAN 94 14:41 11 JAN 94 15:07 Willis Islands small grid NS 
03 11 JAN 94 22:00 12 JAN 94 04:OO Willis Islands CTD grid 
03 12 JAN 94 05:OO 12 JAN 94 09:30 Willis Islands CTD grid 
03 12 JAN 94 10:00 12 JAN 94 13:46 Willis Islands CTD grid 
03 12 JAN 94 15:00 12 JAN 94 19:OO Willis Islands CTD grid 
03 12 JAN 94 20:00 13 JAN 94 0O:Ol Willis Islands CTD grid 
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Transect Phase Start time End time Description 
____-_________--________________________-------------------------------------------------------------------------------------------- 
0053 
0054 
0055 
0056 
0057 
0058 
0059 
0060 
0061 
0062 
0063 
0064 
0065 
0066 
0067 
0068 
0069 
0070 
0071 
0072 
0073 
0074 
0075 
0076 
0077 
0078 
0079 
0080 
0081 
0082 
0083 
0084 
0085 
0086 
0087 
0088 
0089 
0090 
0091 
0092 
0093 
0094 
0095 
0096 
0097 
0098 
0099 
0100 
0101 
0102 
0103 
0104 
0105 
0106 
0107 
0108 

03 13 JAN 94 01:43 13 JAN 94 14:31 Willis Islands CTD transect 
03 13 JAN 94 16:15 14 JAN 94 01:22 Willis Islands CTD transect 
03 14 JAN 94 20:45 14 JAN 94 21:58 Willis Islands small acoustic search 
03 14 JAN 94 21:58 14 JAN 94 22:18 Willis Islands small acoustic search 
03 14 JAN 94 22:18 14 JAN 94 23:35 Willis Islands small acoustic search 
03 14 JAN 94 23:35 15 JAN 94 00:20 Willis Islands small acoustic search 
03 15 JAN 94 11:25 15 JAN 94 11:48 Willis Islands acoustic transect 
03 15 JAN 94 11:51 15 JAN 94 13:23 Willis Islands acoustic transect 
03 15 JAN 94 13:25 15 JAN 94 13:53 Willis Islands acoustic transect 
03 15 JAN 94 21:09 15 JAN 94 22:51 Willis Is. clover leaf search for multispecies 
04 19 JAN 94 12:19 19 JAN 94 17:OO Leith to Cooper Island 
04 19 JAN 94 17:OO 21 JAN 94 06:OO S Georgia to South Orkney Islands - part 1 
04 21 JAN 94 06:OO 21 JAN 94 12:07 S Georgia to South Orkney Islands - part 2 
05 22 JAN 94 20:45 23 JAN 94 01:23 South Orkney krill search 
05 23 JAN 94 01:32 23 JAN 94 03:43 South Orkney krill search 
05 23 JAN 94 03:47 23 JAN 94 06:49 South Orkney krill search 
05 23 JAN 94 06:52 23 JAN 94 09:ll South Orkney krill search 
05 23 JAN 94 09:14 23 JAN 94 11:06 South Orkney krill search 
05 23 JAN 94 1l:lO 23 JAN 94 13:ll South Orkney krill search 
05 23 JAN 94 13:15 23 JAN 94 16:16 South Orkney krill search 
06 23 JAN 94 16:23 25 JAN 94 23:59 South Orkney Islands to Falkland Islands 
07 02 FEB 94 03:45 04 FEB 94 13:OO Maurice Ewing Bank - Willis Islands CTD 
08 04 FEB 94 14:17 04 FEB 94 19:OO GHA/squid/myctophid search 
08 04 FEB 94 22:02 05 FEB 94 06:55 GHAlsquidlmyctophid search 
08 05 FEB 94 07:OO 05 FEB 94 09:25 GHA/squid/myctophid search 
08 05 FEB 94 09:25 05 FEB 94 15:40 GHA/squid/myctophid search 
08 05 FEB 94 15:50 05 FEB 94 21:20 GHA/squid/myctophid search 
08 05 FEB 94 21:40 05 FEB 94 22:55 GHA/squid/myctophid search 
08 05 FEB 94 23:00 06 FEB 94 06:OO GHA/squid/myctophid search 
08 06 FEB 94 08:03 06 FEB 94 14:15 GHA/squid/myctophid search 
08 13 FEB 94 09:17 14 FEB 94 15:48 GHA/squid/myctophid physical characterisat 
08 14 FEB 94 15:52 14 FEB 94 19:40 GHA/squid/myctophid physical characterisat 
08 15 FEB 94 03:OO 18 FEB 94 03:50 GHAlsquidlmyctophid physical characterisat 
08 16 FEB 94 08:OO 17 FEB 94 09:OO GHAlsquidlmyctophid to Leith for calibration 
09 17 FEB 94 23:00 18 FEB 94 08:OO Leith to start of South Georgia krill survey 
09 18 FEB 94 08:OO 18 FEB 94 09:OO South Georgia krill survey (leg 1 aborted) 
09 18 FEB 94 13:09 18 FEB 94 18:OO South Georgia krill survey (leg 4) 
09 18 FEB 94 18:04 18 FEB 94 23:14 South Georgia krill survey (leg 5) 
09 18 FE6 94 23:20 19 FEB 94 03:09 South Georgia krill survey 
09 19 FEB 94 06:OO 19 FEB 94 08:50 South Georgia krill survey 
09 19 FEB 94 08:54 19 FEB 94 14:OO South Georgia krill survey (leg 1) 
09 19 FEB 94 14:04 19 FEB 94 18:05 South Georgia krill survey (leg 2) 
09 19 FEB 94 18:15 19 FEB 94 22:46 South Georgia krill survey (leg 3) 
09 19 FEB 94 22:50 20 FEB 94 03:30 South Georgia krill survey 
09 20 FEB 94 07:28 20 FEB 94 09:55 South Georgia krill survey 
09 20 FEB 94 09:55 20 FEB 94 lo:24 South Georgia krill survey 
09 20 FEB 94 lo:24 20 FEB 94 13:Ol South Georgia krill survey 
09 20 FEB 94 13:05 20 FEB 94 13:33 South Georgia krill survey 
09 20 FEB 94 13:33 20 FEB 94 16:40 South Georgia krill survey 
09 20 FEB 94 17:OO 20 FEB 94 18:lO South Georgia krill survey 
09 20 FEB 94 18:15 20 FEB 94 19:15 South Georgia krill survey 
09 20 FEB 94 19:15 20 FEB 94 19:40 South Georgia krill survey 
09 20 FEB 94 19:40 20 FEB 94 20:40 South Georgia krill survey 
09 20 FEB 94 20:40 20 FEB 94 21:05 South Georgia krill survey 
09 20 FEB 94 21:05 20 FEB 94 22:00 South Georgia krill survey 
09 21 FEB 94 04:OO 21 FEB 94 09:42 South Georgia krill survey 



Transect Phase Start time End time Description 

0109 09 21 FEE3 94 09:42 21 FEB 94 1O:lO South Georgia krill survey (leg 6 aborted) 
0110 10 21 FEB 94 II:00 24 FEB 94 08:OO Save the Bransfield !! 
0111 10 25 FEB 94 00:55 25 FEB 94 09:30 Out of the ice 
0112 10 25 FEB 94 1O:OO 01 MAR 94 07:08 Edge of the ice to the South Orkney Islands 
0113 10 01 MAR 94 16:00 03 MAR 94 07:OO South Orkney Islands to the Falkland Islands 
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ANNEX II - Event log, Leg 1 

Event Activity Start time End time 
-------------------------------------------------------------------------------- 
0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 
0038 
0039 
0040 
0041 
0042 
0043 
0044 
0045 
0046 
0047 

CTD 
CTD 
ZNET 
CTD 
ZNET 
CTD 
ZNET 
CTD 
CTD 
CTD 
ZNET 
ZNET 
ZNET 
CTD 
ZNET 
ZNET 
ZNET 
CTD 
ZNET 
ZNET 
ZNET 
CTD 
ZNET 
ZNET 
ZNET 
CTD 
ZNET 
ZNET 
ZNET 
CTD 
CTD 

z:: 
ZNET 
ZNET 
ZNET 
CTD 
ZNET 
ZNET 
ZNET 
ZNET 
ZNET 
ZNET 
ZNET 
ZNET 
ZNET 
ZNET 

01 JAN 94 18:30 01 JAN 94 19:05 
03 JAN 94 06:40 03 JAN 94 08:17 
03 JAN 94 08:40 03 JAN 94 08:56 
03 JAN 94 1 I:19 03 JAN 94 12:23 
03 JAN 94 12:31 03 JAN 94 12:51 
03 JAN 94 15:45 03 JAN 94 16:43 
03 JAN 94 17:04 03 JAN 94 17:20 
03 JAN 94 19:53 03 JAN 94 21:30 
04 JAN 94 00:13 04 JAN 94 02:05 
04 JAN 94 04:45 04 JAN 94 07:OO 
04 JAN 94 07:15 04 JAN 94 07:32 
04 JAN 94 07:36 04 JAN 94 07:53 
04 JAN 94 08:OO 04 JAN 94 08:22 
04 JAN 94 lo:48 04 JAN 94 12:55 
04 JAN 94 13:05 04 JAN 94 13:23 
04 JAN 94 13:25 04 JAN 94 13:44 
04 JAN 94 13:47 04 JAN 94 14:17 
04 JAN 94 16:46 04 JAN 94 17:41 
04 JAN 94 17:50 04 JAN 94 18:05 
04 JAN 94 18:08 04 JAN 94 18:24 
04 JAN 94 18:28 04 JAN 94 18:54 
04 JAN 94 21 :I 0 04 JAN 94 23:26 
04 JAN 94 23:40 04 JAN 94 23:59 
05 JAN 94 00:02 05 JAN 94 00:24 
05 JAN 94 00:30 05 JAN 94 00:52 
05 JAN 94 03:33 05 JAN 94 04:39 
05 JAN 94 04:53 05 JAN 94 04:55 
05 JAN 94 05:30 05 JAN 94 05:54 
05 JAN 94 05:58 05 JAN 94 06:28 
05 JAN 94 08:35 05 JAN 94 09:45 
05 JAN 94 II:54 05 JAN 94 12:52 
05 JAN 94 15:17 05 JAN 94 16:15 
05 JAN 94 18:19 05 JAN 94 19:05 
08 JAN 94 01 :I5 08 JAN 94 01:31 
08 JAN 94 01:34 08 JAN 94 0150 
08 JAN 94 01:54 08 JAN 94 02:20 
08 JAN 94 15:02 08 JAN 94 15:36 
08 JAN 94 15:40 08 JAN 94 16:00 
08 JAN 94 16:05 08 JAN 94 16:20 
08 JAN 94 16:24 08 JAN 94 16:49 
08 JAN 94 22:32 08 JAN 94 22:50 
08 JAN 94 22:51 08 JAN 94 23:00 
08 JAN 94 23:02 08 JAN 94 23:15 
09 JAN 94 00:40 09 JAN 94 00:59 
09 JAN 94 01:03 09 JAN 94 01:23 
09 JAN 94 01:26 09 JAN 94 01:47 
10 JAN 94 15:35 10 JAN 94 15:55 



Event Activity Start time End time 
______----___-------____________________---------------------------------------- 
0048 
0049 
0050 
0051 
0052 
0053 
0054 
0055 
0056 
0057 
0058 
0059 
0060 
0061 
0062 
0063 
0064 
0065 
0066 
0067 
0068 
0069 
0070 
0071 
0072 
0073 
0074 
0075 
0076 
0077 
0078 
0079 
0080 
0081 
0082 
0083 
0084 
0085 
0086 
0087 
0088 
0089 
0090 
0091 
0092 
0093 
0094 

ZNET 
ZNET 
ZNET 
MNET 
MNET 
ZNET 
ZNET 
ZNET 
FNET 
FNET 
FNET 
FNET 
FNET 
FNET 
FNET 
FNET 
FNET 
ZNET 
ZNET 
ZNET 
ZNET 
ZNET 
ZNET 
CTD 
ZNET 
ZNET 
CTD 
ZNET 
ZNET 
ZNET 
ZNET 
MNET 

ET: 
CTD 
CTD 
CTD 
CTD 
CTD 

:;Ei 
CTD 

ET: 

ET: 
CTD 

0 JAN 94 16:00 10 JAN 94 16:13 
0 JAN 94 16:21 10 JAN 94 16:36 
0 JAN 94 16:41 10 JAN 94 16:47 
0 JAN 94 18:25 IO JAN 94 18:44 
0 JAN 94 21:21 10 JAN 94 23:08 
1 JAN 94 00:05 11 JAN 94 00:24 
1 JAN 94 00:26 11 JAN 94 00:42 
1 JAN 94 00:5-l 11 JAN 94 00:59 
1 JAN 94 01:44 11 JAN 94 02:04 
1 JAN 94 02:06 11 JAN 94 02:28 
1 JAN 94 02:31 11 JAN 94 02:54 
1 JAN 94 02:59 11 JAN 94 03:23 
1 JAN 94 03:26 11 JAN 94 03:46 
1 JAN 94 04:02 11 JAN 94 04:23 
1 JAN 94 04:25 11 JAN 94 04:45 
1 JAN 94 04:49 11 JAN 94 05:lO 
1 JAN 94 05:14 11 JAN 94 05:36 
1 JAN 94 06:16 11 JAN 94 06:34 
1 JAN 94 06:38 11 JAN 94 06:45 
1 JAN 94 06:50 11 JAN 94 07:06 
1 JAN 94 07:12 11 JAN 94 07:27 
1 JAN 94 07:35 11 JAN 94 07:49 

11 JAN 94 07:54 11 JAN 94 08:08 
11 JAN 94 15:43 11 JAN 94 16:22 
11 JAN 94 16:29 11 JAN 94 16:35 
11 JAN 94 16:36 11 JAN 94 16:52 
11 JAN 94 17:20 11 JAN 94 17:55 
11 JAN 94 18:04 11 JAN 94 18:31 
11 JAN 94 18:43 11 JAN 94 18:59 
11 JAN 94 19:02 11 JAN 94 19:lO 
11 JAN 94 19:12 11 JAN 94 19:30 
11 JAN 94 19:50 11 JAN 94 20:27 
11 JAN 94 22:00 11 JAN 9422:14 
11 JAN 94 22:47 11 JAN 94 23:Oi 
11 JAN 94 23:41 12 JAN 94 00:02 
12 JAN 94 0059 12 JAN 94 01:33 
12 JAN 94 02:07 12 JAN 94 02:53 
12 JAN 94 03:28 12 JAN 94 04:25 
12 JAN 94 04:52 12 JAN 94 05:24 
12 JAN 94 06:03 12 JAN 94 06:24 
12 JAN 94 06:57 12 JAN 94 07:12 
12 JAN 94 07:42 12 JAN 94 08:04 
12 JAN 94 08:32 12 JAN 94 08:51 
12 JAN 94 09:19 12 JAN 94 09:33 
12 JAN 94 IO:02 12 JAN 94 IO:21 
12 JAN 94 IO:50 12 JAN 94 ii:12 
12 JAN 94 II:43 12 JAN 94 12:03 
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Event Activity Start time End time 
-------------------------------------------------------------------------------- 
0095 
0096 
0097 
0098 
0099 
0100 
0101 
0102 
0103 
0104 
0105 
0106 
0107 
0108 
0109 
0110 

CTD 
CTD 
CTD 
CTD 
CTD 
CTD 
CTD 
CTD 
CTD 
CTD 

Ei 
CTD 
CTD 
CTD 
ZNET 
ZNET 
ZNET 
CTD 
CTD 
CTD 
CTD 
CTD 
CTD 

EE 

E% 

ET: 

ET: 
CTD 
CTD 
CID 
CTD 
CTD 
CTD 
CTD 
CTD 
ZNET 
ZNET 
MNET 
MNET 
MNET 
ZNET 
ZNET 

12 JAN 94 12:28 12 JAN 94 12:40 
12 JAN 94 13:09 12 JAN 94 13:25 
12 JAN 94 13:50 12 JAN 94 14:13 
12 JAN 94 14:41 12 JAN 94 14:58 
12 JAN 94 15:32 12 JAN 94 15:47 
12 JAN 94 16:25 12 JAN 94 16:4-l 
2 JAN 94 17:14 12 JAN 94 17:31 
2 JAN 94 18:04 12 JAN 94 18:21 

12 JAN 94 18:48 12 JAN 94 19:ll 
12 JAN 94 19:35 12 JAN 94 19:52 
12 JAN 94 20:22 12 JAN 94 20:32 
12 JAN 94 21:02 12 JAN 94 21:14 
12 JAN 94 21:43 12 JAN 94 21:58 
2 JAN 94 22:30 12 JAN 94 22:43 
2 JAN 94 23:-i 5 12 JAN 94 23:29 
2 JAN 94 23:41 12 JAN 94 23:55 
3 JAN 94 0O:Ol 13 JAN 94 00: 15 
3 JAN 94 00:20 13 JAN 94 00:39 
3 JAN 94 0152 13 JAN 94 02:04 
3 JAN 94 02:29 13 JAN 94 02:44 
3 JAN 94 03:17 13 JAN 94 03:30 
3 JAN 94 0358 13 JAN 94 04:12 
3 JAN 94 04:40 13 JAN 94 04:55 
3 JAN 94 05:21 13 JAN 94 05:38 

: 
3 JAN 94 06:08 13 JAN 94 07:05 
3 JAN 94 07:36 13 JAN 94 08:39 
3 JAN 94 09:08 13 JAN 94 IO:29 
3JAN9411:03 13JAN9411:47 
3 JAN 94 13:00 13 JAN 94 14:30 
3 JAN 94 16:21 13 JAN 94 17:40 
3 JAN 94 18:05 13 JAN 94 18:59 
3 JAN 94 19:34 13 JAN 94 20:03 
3 JAN 94 20:32 13 JAN 94 20:43 

0111 
0112 
0113 
0114 
0115 
0116 
0117 
0118 
0119 
0120 
0121 
0122 
0123 
0124 
0125 
0126 
0127 
0128 
0129 
0130 
0131 
0132 
0133 
0134 
0135 
0136 
0137 
0138 
0139 
0140 
0141 

: 

3 JAN 94 21:08 13 JAN 94 21:18 
3 JAN 94 21:42 13 JAN 94 21:54 
3 JAN 94 22:18 13 JAN 94 22:34 
3 JAN 94 22:57 13 JAN 94 23:13 
3 JAN 94 23:44 13 JAN 94 23:58 
4 JAN 94 00:25 14 JAN 94 00:39 
4 JAN 94 01:05 14 JAN 94 01:22 
4 JAN 94 02:50 14 JAN 94 02:56 
4 JAN 94 02:59 14 JAN 94 03:14 
4 JAN 94 04:06 14 JAN 94 04:31 
4 JAN 94 06:35 14 JAN 94 08:OO 
4 JAN 94 09:28 14 JAN 94 IO:50 
4 JAN 94 13:06 14 JAN 94 13:24 
4 JAN 94 13:29 14 JAN 94 13:44 



Event Activity Start time End time 
-------------------------------------------------------------------------------- 
0142 
0143 
0149 
0150 
0151 

ZNET 
ZNET 
CTD 
ZNET 
ZNET 
ZNET 
ZNET 
MNET 
FNET 
FNET 
FNET 
FNET 
RMT25 
RMT25 
RMT25 
CTD 
ZNET 
ZNET 
ZNET 
RMT25 
RMT25 
RMT25 
LHPR 
ZNET 
ZNET 
ZNET 
ZNET 
LHPR 
ZNET 
ZNET 
ZNET 
ZNET 
CTD 
LHPR 
ZNET 
ZNET 
ZNET 
ZNET 
ZNET 
LHPR 
ZNET 
ZNET 
ZNET 
ZNET 
ZNET 
ZNET 
ZNET 

14 JAN 94 13:46 14 JAN 94 14:03 
14 JAN 94 14:13 14 JAN 94 14:35 
14 JAN 94 15:13 14 JAN 94 

94 
15:38 

i 
4 JAN 94 15:50 14 JAN 15:59 
4 JAN 94 16:Ol 14 JAN 94 16:18 

i 
4 JAN 94 16:27 14 JAN 94 16:45 
4 JAN 94 16:50 14 JAN 94 16:56 

i 
4 JAN 94 17:57 14 JAN 94 19:40 
4 JAN 94 20:00 14 JAN 94 20:08 

i 
5 JAN 94 00:32 15 JAN 94 00:54 
5 JAN 94 01:03 15 JAN 94 01:24 

15 JAN 94 01:28 15 JAN 94 01:52 
15 JAN 94 03:iO 15 JAN 94 05:OO 
15 JAN 94 07:OO 15 JAN 94 08:40 
16 JAN 94 12:21 16 JAN 94 14:09 
16 JAN 94 15:31 16 JAN 94 16:02 
16 JAN 94 16:08 16 JAN 94 16:16 
16 JAN 94 16:19 16 JAN 94 16:35 
16 JAN 94 16:38 16 JAN 94 16:55 
16 JAN 94 17:56 16 JAN 94 20:00 
17 JAN 94 00:21 17 JAN 94 02:Ol 
17 JAN 94 02:59 17 JAN 94 05:15 
17 JAN 94 07:33 17 JAN 94 08:08 
17 JAN 94 09:ll 17 JAN 94 09:17 
17 JAN 94 09:19 17 JAN 94 09:35 
17 JAN 94 09:38 17 JAN 94 09:53 

: 
7 JAN 94 09:57 17 JAN 94 lo:13 
7JAN9411:16 17JAN9411:47 

i 
7 JAN 94 12:19 17 JAN 94 12:26 
7 JAN 94 12:39 17 JAN 94 12:47 

1 
7 JAN 94 12:50 17 JAN 94 12:59 
7 JAN 94 13:Oi 17 JAN 94 13:17 
7 

i7 
JAN 94 14:25 17 JAN 94 14:50 
JAN 94 15.20 17 JAN 94 16.36 

17 JAN 94 17;35 17 JAN 94 17;43 
17 JAN 94 17:46 17 JAN 94 18:Ol 
17 JAN 94 18:03 17 JAN 94 18:li 
17 JAN 94 18:14 17 JAN 

i 
7 JAN 94 18:23 17 JAN 

94 
94 

18:20 
18:27 

7 JAN 94 19:30 17 JAN 94 19:58 

: 
7 JAN 94 20:50 17 JAN 94 20:57 
7 JAN 94 20:58 17 JAN 94 21:14 

: 
7 JAN 94 21:51 17 JAN 94 21:57 
7 JAN 94 22:00 17 JAN 94 22: 14 

1 7 JAN 94 22:17 17 JAN 94 22:32 

1 
7 JAN 94 22:34 17 JAN 94 22:48 
7 JAN 94 22:44 17 JAN 94 22:51 

0152 
0153 
0154 
0155 
0156 
0157 
0158 
0159 
0160 
016-I 
0162 
0163 
0164 
0165 
0166 
0167 
0168 
0169 
0170 
0171 
0172 
0173 
0174 
0175 
0176 
0177 
0178 
0179 
0180 
0181 
0182 
0183 
0184 
0185 
0186 
0187 
0188 
0189 
0190 
0191 
0192 
0193 

115 



Event Activity Start time End time 
---_____----____________________________---------------------------------------- 
0194 
0195 
0196 
0197 
0198 
0199 
0200 
0201 
0202 
0203 
0204 
0205 
0206 
0207 
0208 
0209 
0210 
0211 
0212 
0213 
0214 
0215 
0216 
0217 
0218 

LHPR 17 JAN 94 23:27 18 JAN 94 00:03 
ZNET 18 JAN 94 0055 18 JAN 94 0l:OO 
ZNET 18 JAN 94 01:06 18 JAN 94 01:20 
ZNET 18 JAN 94 01:55 18 JAN 94 02:Ol 
ZNET 18 JAN 94 02:03 18 JAN 94 02:19 
LHPR 18 JAN 94 02:46 18 JAN 94 03:20 
ZNET 18 JAN 94 03:44 18 JAN 94 03:51 
ZNET 18 JAN 94 03:54 18 JAN 94 04:09 
LHPR 18 JAN 94 05: 15 18 JAN 94 05:48 
ZNET 18 JAN 94 06:17 18 JAN 94 06:25 
ZNET 18 JAN 94 06:29 18 JAN 94 06:45 
ZNET 18 JAN 94 07:28 18 JAN 94 07:34 
ZNET 18 JAN 94 07:37 18 JAN 94 07:52 
LHPR 18 JAN 94 08:45 18 JAN 94 09: 15 
ZNET 18 JAN 94 IO:00 18 JAN 94 IO:07 
ZNET 18 JAN 94 IO:09 18 JAN 94 IO:26 
ZNET 18JAN9411:03 18JAN9411:lO 
ZNET 18 JAN 94 11:12 18 JAN 94 11:30 
ZNET 18 JAN 94 Ii:34 18 JAN 94 11:49 
ZNET 18 JAN 94 14:02 18 JAN 94 14:08 
ZNET 18 JAN 94 14:11 18 JAN 94 14:28 
ZNET 18 JAN 94 14:34 18 JAN 94 14:51 
PMT 18 JAN 94 16:54 18 JAN 94 18:07 
AGSZ 18 JAN 94 19:28 18 JAN 94 20:30 
PMT 18 JAN 94 23:46 19 JAN 94 01:20 



ANNEX III - Event Log, Leg 2 

Event Activity Start time End time 
----____---------------------------------------------------------------------- 
0219 
0220 
0221 
0222 
0223 
0224 
0225 
0226 
0227 
0228 
0229 
0230 
0231 
0232 
0233 
0234 
0235 
0236 
0237 
0238 
0239 
0240 
0241 
0242 
0243 
0244 
0245 
0246 
0247 
0248 
0249 
0250 
0251 
0252 
0253 
0254 
0255 
0256 
0257 
0258 
0259 
0260 
0261 
0262 

CTD 31 JAN 94 19:iO 31 JAN 94 19:30 
ZNET 31 JAN 94 19:37 31 JAN 94 19:47 
ZNET 31 JAN 94 19:51 31 JAN 94 20:01 
TRAK 31 JAN 94 20:05 31 JAN 94 20:17 
MNET 01 FEB 94 19:30 01 FEB 94 20:25 
CTD 02 FEB 94 03:45 02 FEB 94 04:49 
ZNET 02 FEB 94 04:55 02 FEB 94 05:i 0 
CTD 02 FEB 94 07:35 02 FEB 94 08:37 
ZNET 02 FEB 94 08:47 02 FEB 94 09:05 
CTD 02 FEB 94 11:23 02 FEB 94 12:25 
ZNET 02 FEB 94 12:30 02 FEB 94 12:45 
CTD 02 FEB 94 15:29 02 FEB 94 16:31 
ZNET 02 FEB 94 16:39 02 FEB 94 16:58 
CTD 02 FEB 94 19:21 02 FEB 94 20:20 
ZNET 02 FEB 94 20:25 02 FEB 94 20:45 
CTD 02 FEB 94 23:12 03 FEB 94 01:19 
ZNET 03 FEB 94 01:28 03 FEB 94 01:45 
CTD 03 FEB 94 04:35 03 FEB 94 05:34 
ZNET 03 FEB 94 05:57 03 FEB 94 06:12 
CTD 03 FEB 94 08:30 03 FEB 94 IO:35 
ZNET 03FEB9411:ll 03FEB9411:29 
CTD 03 FEB 94 14:06 03 FEB 94 16:16 
ZNET 03 FEB 94 16:28 03 FEB 94 16:45 
CTD 03 FEB 94 19:OO 03 FEB 94 20:32 
ZNET 03 FEB 94 20:40 03 FEB 94 20:59 
CTD 03 FEB 94 23:i 8 04 FEB 94 00:56 
ZNET 04 FEB 94 01:OO 04 FEB 94 01 :I8 
CTD 04 FEB 94 03:59 04 FEB 94 05:02 
ZNET 04 FEB 94 05:06 04 FEB 94 05:2-i 
CTD 04 FEB 94 07:32 04 FEB 94 08:35 
ZNET 04 FEB 94 08:42 04 FEB 94 09:02 
CTD 04 FEB 94 II:36 04 FEB 94 12:36 
ZNET 04 FEB 94 12:50 04 FEB 94 13:12 
PMT 04 FEB 94 19:04 04 FEB 94 21:20 
PMT 06 FEB 94 15:31 06 FEB 94 17:45 
ZNET 06 FEB 94 20:59 06 FEB 94 21 :I 4 
ZNET 06 FEB 94 21 :16 06 FEB 94 21:23 
ZNET 06 FEB 94 21:25 06 FEB 94 21:33 
PMT 06 FEB 94 23:32 07 FEB 94 01:30 
ZNET 07 FEB 94 03:28 07 FEB 94 03:37 
CTD 07 FEB 94 06:44 07 FEB 94 07: 14 
RMT 07 FEB 94 IO:46 07 FEB 94 13:23 
FNET 07 FEB 94 12:OO 07 FEB 94 12:30 
RMT 07 FEB 94 15:04 07 FEB 94 18:47 
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Event Activity Start time End time 
--__-_-------------------------------------------------------------------------- 
0263 
0264 
0265 
0266 
0267 
0268 
0269 
0270 
0271 
0272 
0273 
0274 
0275 
0276 
0277 
0278 

FNET 
RMT 
FNET 
ZNET 
ZNET 
ZNET 
RMT 
RMT 
RMT 
FNET 
CTD 
ZNET 
ZNET 
CTD 
RMT 
FNET 
RMT 
FNET 
ZNET 
ZNET 
RMT 
RMT 
CTD 
ZNET 
ZNET 
ZNET 
RMT 
RMT 
MNET 
FNET 
ZNET 
ZNET 
ZNET 
ZNET 
MNE 
FNET 
MNET 
FNET 
CTD 
ZNET 
ZNET 
ZNET 
CTD 
LHPR 
ZNET 
ZNET 
ZNET 

07 FEB 94 15:49 07 FEB 94 16:20 
07 FEB 94 20:36 08 FEB 94 00:17 
07 FEB 94 21: 14 07 FEB 94 21:45 
08 FEB 94 01:42 08 FEB 94 01:46 / 
08 FEB 94 01:49 08 FEB 94 02:05 
08 FEB 94 02:07 08 FEB 94 02:14 
08 FEB 94 Ok35 08 FEB 94 07:21 
08 FEB 94 08:55 08 FEB 94 11:36 
08 FEB 94 13:06 08 FEB 94 16:05 
08 FEB 94 
08 FEB 94 
08 FEB 94 
08 FEB 94 
08 FEB 94 
08 FEB 94 

3:12 08 FEB 94 13:40 
657 08 FEB 94 17:43 
7:45 08 FEB 94 18:02 
8:05 ,08 FEB 94 18:12 
8:19 08 FEB 94 18:50 
9:50 08 FEB 94 23:59 

0279 
0280 
0281 
0282 
0283 
0284 
0285 
0286 
0287 
0288 
0289 
0290 
0291 
0292 
0293 
0294 
0295 
0296 
0297 
0298 
0299 
0300 
0301 
0302 
0303 
0304 
0305 
0306 
0307 
0308 
0309 

08 FEB 94 20:03 08 FEB 94 20:29 
09 FEB 94 01:32 09 FEB 94 05:27 
09 FEB 94 05:47 09 FEB 94 06:i 7 
09 FEB 94 07:58 09 FEB 94 O&20 
09 FEB 94 08:22 09 FEB 94 08:30 
09 FEB 94 09:22 09 FEB 94 12:30 
09 FEB 94 13:56 09 FEB 94 15:ll 
09 FEB 94 16:20 09 FEB 94 16:47 
09 FEB 94 16:50 09 FEB 94 16:57 
09 FEB 94 16:58 09 FEB 94 17:14 
09 FEB 94 17:17 09 FEB 94 17:34 
09 FEB 94 19:lO 09 FEB 94 21:15 
09 FEB 94 22:13 09 FEB 94 23:15 
10 FEB 94 01:03 IO FEB 94 04:28 
10 FEB 94 04:42 10 FEB 94 05:17 
IO FEB 94 06:ll 10 FEB 94 06:16 
10 FEB 94 06: 19 IO FEB 94 06:44 
10 FEB 94 06:48 IO FEB 94 06:55 
IO FEB 94 06:58 10 FEB 94 07:18 
lOFEB9408:ll lOFEB9411:40 
10 FEB 94 12:08 IO FEB 94 12:45 
10 FEB 94 15:04 10 FEB 94 19:03 
IO FEB 94 16:OO 10 FEB 94 16:40 
IO FEB 94 21:00 10 FEB 94 21:20 
10 FEB 94 21:27 10 FEB 94 21:47 
iOFEB9421:50 iOFEB9422:lO 

0 FEB 94 22:12 10 FEB 94 22:18 
1 FEB 94 19:02 11 FEB 94 19:25 
1 FEB 94 20:00 11 FEB 94 20:32 
1 FEB 94 21:30 11 FEB 94 21:50 
1 FEB 94 21:56 11 FEB 94 22:02 
1 FEB 94 22:09 11 FEB 94 22:37 



Event Activity Start time End time 
------------------------------------------------------------------------------ 
0310 
0311 
0312 
0313 
0314 
0315 
0316 
0317 
0318 
0319 
0320 
0321 
0322 
0323 
0324 
0325 
0326 
0327 
0328 
0329 
0330 
0331 
0332 
0333 
0334 
0335 
0336 
0337 
0338 
0339 
0340 
0341 
0342 
0343 
0344 
0345 
0346 
0347 
0348 
0349 
0350 
0351 
0352 
0353 
0354 
0355 
0356 

ZNET 
LHPR 
ZNET 
ZNET 
LHPR 
ZNET 
ZNET 
ZNET 
ZNET 
LHPR 
ZNET 
ZNET 
LHPR 
ZNET 
ZNET 
CTD 
XBT 
XBT 
CTD 
XBT 
XBT 
ZNET 
ZNET 
ZNET 
CTD 
XBT 
CTD 
XBT 
CTD 
XBT 
CTD 
XBT 
CID 
XBT 
CTD 
XBT 
XBT 
CTD 
XBT 
CTD 
ZNET 
ZNET 
CTD 
XBT 
XBT 
XBT 
XBT 

11 FEB 94 22:40 11 FEB 94 22:47 
12 FEB 94 00:13 12 FEB 94 00:46 
12 FEB 94 01:05 12 FEB 94 01:28 
1 2 FEB 94 01:35 12 FEB 94 01:4-i 
1 2 FEB 94 02:09 12 FEB 94 02:42 
2 FEB 94 03:29 12 FEB 94 03:48 
2 FEB 94 03:51 12 FEB 94 03:59 
2 FEB 94 04:04 12 FEB 94 04:22 
2 FEB 94 04:28 12 FEB 94 04:34 

12 FEB 94 05:12 12 FEB 94 05:41 
12 FEB 94 06:17 12 FEB 94 06:34 
12 FEB 94 06:37 12 FEB 94 06:42 
12 FEB 94 07:14 12 FEB 94 07:42 
12 FEB 94 08:33 12 FEB 94 08:40 
12 FEB 94 08:42 12 FEB 94 08:59 
13 FEB 94 09:17 13 FEB 94 12:15 
13 FEB 94 12:51 13 FEB 94 12:54 
13 FEB 94 13:06 13 FEB 94 13:09 
13 FEB 94 13:25 13 FEB 94 14:20 
13 FEB 94 14:54 13 FEB 94 14:57 
13 FEB 94 15:iO 13 FEB 94 15:13 
13 FEB 94 15:24 13 FEB 94 15:32 
13 FEB 94 15:34 13 FEB 94 15:52 
13 FEB 94 15:54 13 FEB 94 16:Ol 
13 FEB 94 16:30 13 FEB 94 19:28 
13 FEB 94 19:57 13 FEB 94 20:00 
13 FEB 94 20:25 13 FEB 94 21:21 
13 FEB 94 21:55 13 FEB 94 21:58 
13 FEB 94 22:25 13 FEB 94 23:26 
14 FEB 94 00:16 14 FEB 94 00:19 
14 FEB 94 00:46 14 FEB 94 01:46 
14 FEB 94 02:30 14 FEB 94 02:33 
14 FEB 94 02:50 14 FEB 94 05:48 
14 FEB 94 06:35 14 FEB 94 06:38 
14 FEB 94 06:59 14 FEB 94 08:52 
14 FEB 94 09:30 14 FEB 94 09:33 
14 FEB 94 09:40 14 FEB 94 09:43 
14 FEB 94 IO:07 14 FEB 94 11:lO 
14FEB9411:45 14FEB9411:48 
14 FEB 94 12:06 14 FEB 94 12:18 
14 FEB 94 12:24 14 FEB 94 12:40 
14 FEB 94 12:43 14 FEB 94 1259 

14 FEB 94 13:08 14 FEB 94 15:48 
14 FEB 94 16:24 14 FEB 94 16:27 
14 FEB 94 16:30 14 FEB 94 16:33 
14 FEB 94 16:45 14 FEB 94 16:48 
14 FEB 94 17:00 14 FEB 94 17:03 

119 



Event Activity Start time End time 
----__------------------------------------------------------------------------ 
0357 
0358 
0359 
0360 
0361 
0362 
0363 
0364 
0365 
0366 
0367 
0368 
0369 
0370 
0371 
0372 
0373 
0374 
0375 
0376 
0377 
0378 
0379 
0380 
0381 
0382 
0383 
0384 
0385 
0386 
0387 
0388 
0389 
0390 
0391 
0392 
0393 
0394 
0395 
0396 
0397 
0398 
0399 
0400 
0401 
0402 
0403 

XBT 14 FEB 94 17:15 14 FEB 94 17:18 
XBT 14 FEB 94 17:30 14 FEB 94 17:33 
XBT 14 FlfB 94 17:45 14 FEB 94 17:48 
XBT 14 FEB 94 18:OO 14 FEB 94 18:03 
XBT 14 FEB 94 18:15 14 FEB 94 18:18 
XBT 14 FEB 94 18:30 14 FEB 94 18:33 
XBT 14 FEB 94 18:45 14 FEB 94 18:48 
XBT 14 FEB 94 19:00 14 FEB 94 19:03 
XBT 14 FEB 94 19:15 14 FEB 94 19:18 
CTD 14 FEB 94 19:45 14 FEB 94 22:38 
PMT 14 FEB 94 23:38 15 FEB 94 01:40 
XBT 15 FEB 94 03:18 15 FEB 94 03:21 
XBT 15 FEB 94 03:30 15 FEB 94 03:33 
CTD 15 FEB 94 04:07 15 FEB 94 05:06 
XBT 15 FEB 94 05:37 15 FEB 94 05:40 
CTD 15 FEB 94 06:14 15 FEB 94 08:21 
XBT 15 FEB 94 08:51 15 FEB 94 08:54 
CTD 15 FEB 94 09:20 15 FEB 94 09:30 
CTD 15 FEB 94 09:47 15 FEB 94 ii:50 
XBT 15 FEB 94 12:25 15 FEB 94 12:28 
CTD 15 FEB 94 12:49 15 FEB 94 14:49 
XBT 15FEB9415:14 15FEB9415:17 
CTD 15 FEB 94 15:43 15 FEB 94 16:36 
XBT 15 FEB 94 17:06 15 FEB 94 17:09 
CID 15 FEB 94 17:39 15 FEB 94 18:37 
XBT 15 FEB 94 19:lO 15 FEB 94 19:13 
CTD 15 FEB 94 19:39 15 FEB 94 20:30 
XBT 15 FEB 94 20:57 15 FEB 94 21 :OO 
CTD 15 FEB 94 21:20 15 FEB 94 22:iO 
XBT 15 FEB 94 22:37 15 FEB 94 22:40 
CTD 15 FEB 94 23:Ol 15 FEB 94 23:55 
XBT 16 FEB 94 00:32 16 FEB 94 00:35 
CTD 16 FEB 94 01:15 16 FEB 94 03:50 
XBT 16 FEB 94 07:32 16 FEB 94 07:35 
XBT 16 FEB 94 07:37 16 FEB 94 07:40 
XBT 16 FEB 94 08:OO 16 FEB 94 08:03 
XBT 16 FEB 94 08:17 16 FEB 94 08:20 
XBT 16 FEB 94 08:32 16 FEB 94 08:35 
XBT 16 FEB 94 08:50 16 FEB 94 08:53 
XBT 16 FEB 94 09:08 16 FEB 94 09:ll 
XBT 16 FEB 94 09:25 16 FEB 94 09:28 
XBT 16 FEB 94 09:39 16 FEB 94 09:42 
XBT 16 FEB 94 09:55 16 FEB 94 09:58 
XBT 16 FEB 94 IO:10 16 FEB 94 IO:13 
XBT 16 FEB 94 IO:25 16 FEB 94 IO:28 
XBT 16 FEB 94 IO:40 16 FEB 94 IO:43 
XBT 16 FEB 94 IO:55 16 FEB 94 IO:58 



Event Activity Start time End time 
------_------------------------------------------------------------------------- 
0404 
0405 
0406 
0407 
0408 
0409 
0410 
0411 
0412 
0413 
0414 
0415 
0416 
0417 
0418 
0419 
0420 
0421 
0422 
0423 
0424 
0425 
0426 
0427 
0428 
0429 

XBT 16FEB9411:lO 16FEB9411:13 
XBT 16FEB9411:25 16FEB9411:28 
XBT 16 FEB 94 11:40 16 FEB 94 11:43 
XBT 16 FEB 94 1155 16 FEB 94 II:58 
XBT 16 FEB 94 12:lO 16 FEB 94 12:13 
XBT 16 FEB 94 12:25 16 FEB 94 12:28 
XBT 16 FEB 94 12:40 16 FEB 94 12:43 
XBT 16 FEB 94 12:55 16 FEB 94 12:58 
XBT 16 FEB 94 13:lO 16 FEB 94 13:13 
ZNET 17 FEB 94 05:13 17 FEB 94 05:30 
ZNET 17 FEB 94 05:32 17 FEB 94 0550 
AGSZ 17 FEB 94 06:12 17 FEB 94 07:lO 
FNET 19 FEB 94 03:25 19 FEB 94 03:57 
FNET 19 FEB 94 04:34 19 FEB 94 05:06 
ZNET 20 FEB 94 01:07 20 FEB 94 01:25 
ZNET 20 FEB 94 01:28 20 FEB 94 01:45 
ZNET 20 FEB 94 01:47 20 FEB 94 01:55 
MNE 20 FEB 94 04:42 20 FEB 94 05:08 
FNET 20 FEB 94 05:18 20 FEB 94 05:49 
FNET 20 FEB 94 06:03 20 FEB 94 06:29 
ZNET 20 FEB 94 16:53 20 FEB 94 17:Ol 
CTD 20 FEB 94 23:45 21 FEB 94 00:28 
ZNET 21 FEB 94 00:37 21 FEB 94 00:56 
ZNET 21 FEB 94 0l:OO 21 FEB 94 01 :I8 
FNET 21 FEB 94 03:34 21 FEB 94 04:06 
UOR 28 FEB 94 11:40 28 FEB 94 14:12 
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ANNEX IV: Event position and time ( negative value indicates “S and “W) 

Event Starttime StartLat StartLong Endtime EndLat EndLong 
----------------------------------------------------------------------------------------------- 
0001 94001183000-51.226990-52.04893794001190500-51.227983 -52.053363 
0002 94003064000-49.997180-41.99232294003081700-49.988787 -41.977703 
0003 94003084000-49.988222-41.98285094003085600-49.986193 -41.981813 
0004 94003111900-50.197160-41.76781594003122300-50.188640-41.759515 
0005 94003123100-50.186837-41.75702894003125100-50.183953 -41.758237 
0006 94003154500-50.476435 -41.52924794003164300-50.471065 -41.527477 
0007 94003170400-50.469282-41.52706594003172000-50.468155 -41.527493 
0008 94003195300-50.768452-41.29990094003213000-50.759658-41.285150 
0009 94004001300-51.050002-41.05612894004020500-51.040080-41.027432 
0010 94004044500-51.331187 -40.83171094004070000-51.324953 -40.813540 
0011 94004071500-51.323805-40.808445 94004073200-51.320800-40.802667 
0012 94004073600-51.320462-40.80149294004075300-51.318583-40.796883 
0013 94004080000-51.317283 -40.79617894004082200-51.314772-40.794375 
0014 94004104800-51.618017-40.60764894004125500-51.615455-40.601553 
0015 94004130500-51.613985 -40.59740894004132300-51.615940-40.599798 
0016 94004132500-51.616275 -40.600563 94004134400-51.618675 -40.602058 
0017 94004134700-51.619065 -40.60199094004141700-51.622022-40.603160 
0018 94004164600-51.900158-40.38502394004174100-51.893442-40.391132 
0019 94004175000-51.892290-40.39432094004180500-51.891847 -40.396970 
0020 94004180800-51.891538 -40.39736294004182400-51.890988 -40.399948 
0021 94004182800-51.890683 -40.40020294004185400-51.890223 -40.405727 
0022 94004211000-52.182942.40.158003 94004232600-52.166390-40.164562 
0023 94004234000-52.163975 -40.16303294004235900-52.162403 -40.166570 
0024 94005000200-52.162153 -40.16815094005002400-52.159907 -40.171637 
0025 94005003000-52.159407 -40.17101794005005200-52.157212-40.176060 
0026 94005033300-52.464777-39.896I6294005043900-52.463760-39.890608 
0027 94005045300-52.463438-39.88893894005045500-52.463695-39.888942 
0028 94005053000-52.464973 -39.88912594005055400-52.466333-39.886420 
0029 94005055800-52.466518-39.887045 94005062800-52.468723 -39.882057 
0030 94005083500-52.751887-39.65286794005094500-52.754138-39.635000 
0031 94005115400-53.038523 -39.40652394005125200-53.047318-39.396852 
0032 94005151700-53.319360-39.15412394005161500-53.321412-39.137445 
0033 94005181900-53.602618-38.90303794005190500-53.603842-38.896355 
0034 94008011500-54.147085-36.29467594008013100-54.146123-36.293882 
0035 94008013400-54.145867 -36.29472294008015000-54.144637 -36.297177 
0036 94008015400-54.144143 -36.29882894008022000-54.141948 -36.303055 
0037 94008150200-54.487257-35.61112894008153600-54.485877-35.602353 
0038 94008154000-54.486190-35.60079794008160000-54.485568-35.599270 
0039 94008160500-54.485245 -35.60058294008162000-54.485157-35.602780 
0040 94008162400-54.484533 -35.60362094008164900-54.482630-35.609023 
0041 94008223200-54.114812-35.51041894008225000-54.114110-35.509450 
0042 94008225100-54.114110-35.50896894008230000-54.114063 -35.509277 
0043 94008230200-54.114322-35.50802094008231500-54.114417 -35.504283 
0044 94009004000-54.074827 -35.18243794009005900-54.073208 -35.184985 
0045 94009010300-54.072897 -35.18495894009012300-54.072225 -35.188410 



Event Start time Start Lat Start Lon End time End Lat End Lon 

0046 94009012600 -54.072103 -35.186872 94009014700 -54.070748 -35.189990 
0047 94010153500 -53.725855 -38.249625 94010155500 -53.727323 -38.252492 
0048 94010160000 -53.727418 -38.253252 94010161300 -53.727032 -38.257175 
0049 94010162100 -53.727840 -38.256908 94010163600 -53.728137 -38.259030 
0050 94010164100 -53.728225 -38.260413 94010164700 -53.728438 -38.262260 
0051 94010182500 -53.769250 -38.138817 94010184400 -53.759270 -38.168488 
0052 94010212100 -53.790848 -38.156538 94010230800 -53.698418 -38.289560 
0053 94011000500 -53.723177 -38.246378 94011002400 -53.722215 -38.244703 
0054 94011002600 -53.722737 -38.243863 94011004200 -53.721912 -38.245438 
0055 94011005100 -53.724838 -38.241802 94011005900 -53.724340 -38.243338 
0056 94011014400 -53.718437 -38.235382~94011020400 -53.717208 -38.264342 
0057 94011020600 -53.717422 -38.267493 94011022800 -53.718447 -38.298903 
0058 94011023100 -53.717455 -38.303497 94011025400 -53.716902 -38.333600 
0059 94011025900 -53.717007 -38.340055 94011032300 -53.717577 -38.372567 
0060 94011032600 -53.717830 -38.376700 94011034600 -53.717242 -38.405717 
0061 94011040200 -53.734198 -38.395037 94011042300 -53.734230 -38.354390 
0062 94011042500 -53.734613 -38.350768 94011044500 -53.736108 -38.313735 
0063 94011044900 -53.736323 -38.305983 94011051000 -53.737047 -38.268892 
0064 94011051400 -53.737355 -38.261120 94011053600 -53.737423 -38.220982 
0065 94011061600 -53.728793 -38.245377 94011063400 -53.728753 -38.246863 
0066 94011063800 -53.728553 -38.248027 94011064500 -53.728135 -38.249185 
0067 94011065000 -53.727395 -38.249588 9401 1 070600 -53.727308 -38.251150 
0068 94011071200 -53.727020 -38.252078 9401 .l 072700 -53.726942 -38.253120 
0069 94011073500 -53.728837 -38.252370 9401 1 074900 -53.729878 -38.250653 
0070 94011075400 -53.730055 -38.250838 9401 .l 080800 -53.730022 -38.250860 
0071 94011154300 -53.722302 -38.250070 9401 .l 162200 -53.718303 -38.254040 
0072 94011162900 -53.718263 -38.255248 9401 .l 163500 -53.718025 -38.256467 
0073 94011163600 -53.718075 -38.256660.9401 1 165200 -53.717303 -38.260952 
0074 94011172000 -53.726980 -38.251737 94011175500 -53.731255 -38.262240 
0075 94011180400 -53.732390 -38.263983 94011183100 -53.734722 -38.269842 
0076 94011184300 -53.734870 -38.272890 94011185900 -53.734868 -38.276918 
0077 94011190200 -53.735107 -38.277575 94011191000 -53.734972 -38.279233 
0078 94011191200 -53.734773 -38.280180 94011193000 -53.735255 -38.282233 
0079 94011195000 -53.728310 -38.297023 94011202700 -53.702217 -38.340610 
0080 94011220000 -53.641852 -38.124812 94011221400 -53.640900 -38.121890 
0081 94011224700 -53.638545 -38.201468 94011230100 -53.638365 -38.198462 
0082 94011234100 -53.639115 -38.277362 94012000200 -53.636200 -38.275843 
0083 94012005900 -53.638610 -38.351233 94012013300 -53.637508 -38.342270 
0084 94012020700 -53.639217 -38.425713 94012025300 -53.635173 -38.419045 
0085 94012032800 -53.644220 -38.503163 94012042500 -53.652748 -38.505707 
0086 94012045200 -53.683082 -38.498908 94012052400 -53.685675 -38.500738 
0087 94012060300 -53.684140 -38.420583 94012062400 -53.685113 -38.418698 
0088 94012065700 -53.683785 -38.344552 94012071200 -53.683542 -38.344383 
0089 94012074200 -53.684327 -38.273757 94012080400 -53.683397 -38.270063 
0090 94012083200 -53.682605 -38.197863 94012085100 -53.682743 -38.194540 
0091 94012091900 -53.682475 -38.126222 94012093300 -53.682730 -38.124630 
0092 94012100200 -53.724630 -38.133880 94012102100 -53.724870 -38.130187 
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Event Start time Start Lat Start Lon End time End Lat End Lon 
------------------------------------------------------------------------------------------- 
0093 94012105000 -53.724683 -38.203507 94012111200 -53.724412 -38.198852 
0094 94012114300 -53.725970 -38.280720 94012120300 -53.725788 -38.275838 
0095 94012122800 -53.724153 -38.351930 94012124000 -53.723047 -38.349230 
0096 94012130900 -53.723870 -38.431843 94012132500 -53.721695 -38.428423 
0097 94012135000 -53.724855 -38.500688 94012141300 -53.723625 -38.496457 
0098 94012144100 -53.767085 -38.502773 94012145800 -53.767360 -38.504223 
0099 94012153200 -53.768088 -38.419305 94012154700 -53.768988 -38.419452 
0100 94012162500 -53.765940 -38.344730 94012164100 -53.767078 -38.344528 
0101 94012171400 -53.767553 -38.276127 94012173100 -53.769517 -38.278905 
0102 94012180400 -53.767498 -38.194750 94012182100 -53.770310 -38.194430 
0103 94012184800 -53.766937 -38.128587 94012191100 -53.770743 -38.129938 
0104 94012193500 -53.807570 -38.126960 94012195200 -53.807572 -38.125093 
0105 94012202200 -53.806440 -38.207662 94012203200 -53.805993 -38.204717 
0106 94012210200 -53.807382 -38.275663 94012211400 -53.807760 -38.272777 
0107 94012214300 -53.808017 -38.349053 94012215800 -53.807862 -38.345265 
0108 94012223000 -53.804012 -38.423503 94012224300 -53.801488 -38.421685 
0109 94012231500 -53.806720 -38.500342 94012232900 -53.805230 -38.500652 
0110 94012234100 -53.803593 -38.498210 94012235500 -53.801915 -38.499642 
0111 94013000100 -53.802060 -38.500883 94013001500 -53.801557 -38.502927 
0112 94013002000 -53.801422 -38.503258 94013003900 -53.800545 -38.505680 
0113 94013015200 -53.931565 -38.574602 94013020400 -53.930445 -38.574108 
0114 94013022900 -53.888712 -38.573338 94013024400 -53.886943 -38.575350 
0115 94013031700 -53.849445 -38.568085 94013033000 -53.850808 -38.569398 
0116 94013035800 -53.807830 -38.572295 94013041200 -53.809205 -38.574118 
0117 94013044000 -53.764308 -38.571940 94013045500 -53.764080 -38.570828 
0118 94013052100 -53.722817 -38.572950 94013053800 -53.721772 -38.569452 
0119 94013060800 -53.682247 -38.570652 94013070500 -53.681402 -38.564845 
0120 94013073600 -53.641145 -38.576057 94013083900 -53.640552 -38.573320 
0121 94013090800 -53.597558 -38.573377 94013102900 -53.597313 -38.571693 
0122 94013110300 -53.555550 -38.572603 94013114700 -53.554323 -38.570800 
0123 94013130000 -53.517135 -38.577078 94013143000 -53.509585 -38.572417 
0124 94013162100 -53.515755 -38.055847 94013174000 -53.525890 -38.055892 
0125 94013180500 -53.559043 -38.055848 94013185900 -53.563402 -38.047052 
0126 94013193400 -53.601913 -38.057055 94013200300 -53.602618 -38.053523 
0127 94013203200 -53.642993 -38.055060 94013204300 -53.642522 -38.054367 
0128 94013210800 -53.683823 -38.056290 94013211800 -53.683225 -38.053627 
0129 94013214200 -53.724893 -38.057405 94013215400 -53.723352 -38.055525 
0130 94013221800 -53.766948 -38.056947 94013223400 -53.765727 -38.053762 
0131 94013225700 -53.806872 -38.056607 94013231300 -53.805422 -38.050923 
0132 94013234400 -53.850330 -38.057695 94013235800 -53.849242 -38.051150 
0133 94014002500 -53.891138 -38.059772 94014003900 -53.888505 -38.056595 
0134 94014010500 -53.931577 -38.059095 94014012200 -53.929983 -38.056542 
0135 94014025000 -53.724722 -38.250188 94014025600 -53.725252 -38.250690 
0136 94014025900 -53.725198 -38.249315 94014031400 -53.725288 -38.249482 
0137 94014040600 -53.714665 -38.132798 94014043100 -53.719367 -38.173810 
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0138 94014063500 -53.686295 -38.130988 94014080000 -53.729527 -38.256530 
0139 94014092800 -53.699918 -38.168132 94014105000 -53.734095 -38.266348 
0140 94014130600 -53.724490 -38.251027 94014132400 -53.725102 -38.251997 
0141 94014132900 -53.724952 -38.250588 94014134400 -53.725678 -38.252372 
0142 94014134600 -53.725682 -38.252397 94014140300 -53.726128 -38.253590 
0143 94014141300 -53.726265 -38.254762 94014143500 -53.726417 -38.257840 
0144 94014143500 -53.726417 -38.257840 94014143500 -53.726417 -38.257840 
0145 94014143500 -53.726417 -38.257840 94014143500 -53.726417 -38.257840 
0146 94014143500 -53.726417 -38.257840 94014143500 -53.726417 -38.257840 
0147 94014143500 -53.726417 -38.257840 94014143500 -53.726417 -38.257840 
0148 94014143500 -53.726417 -38.257840 94014143500 -53.726417 -38.257840 
0149 94014151300 -53.722727 -38.239593 94014153800 -53.723485 -38.238747 
0150 94014155000 -53.724897 -38.238978 94014155900 -53.726073 -38.240430 
0151 94014160100 -53.726365 -38.240348 94014161800 -53.729168 -38.243640 
0152 94014162700 -53.730142 -38.243602 94014164500 -53.732598 -38.247653 
0153 94014165000 -53.732872 -38.245590 94014165600 -53.733750 -38.248285 
0154 94014175700 -53.698642 -38.164027 94014194000 -53.755915 -38.320938 
0155 94014200000 -53.767123 -38.356195 94014200800 -53.763242 -38.352117 
0156 94015003200 -53.757613 -38.265218 94015005400 -53.765107 -38.242617 
0157 94015010300 -53.762757 -38.238145 94015012400 -53.748658 -38.248193 
0158 94015012800 -53.746045 -38.254025 94015015200 -53.729987 -38.292788 
0159 94015031000 -53.727898 -38.220267 94015050000 -53.723653 -38.083255 
0160 94015070000 -53.713797 -38.389055 94015084000 -53.725347 -38.259767 
0161 94016122100 -53.676747 -38.232045 94016140900 -53.743585 -38.295543 
0162 94016153100 -53.717707 -38.252745 94016160200 -53.719612 -38.255903 
0163 94016160800 -53.720302 -38.256563 94016161600 -53.720840 -38.257602 
0164 94016161900 -53.721365 -38.257697 94016163500 -53.723522 -38.259520 
0165 94016163800 -53.723262 -38.258623 94016165500 -53.725508 -38.259017 
0166 94016175600 -53.677002 -38.200048 94016200000 -53.773005 -38.314470 
0167 94017002100 -53.729667 -38.188898 94017020100 -53.709395 -38.309168 
0168 94017025900 -53.731920 -38.165198 94017051500 -53.666843 -38.352128 
0169 94017073300 -53.731392 -38.197928 94Q17080800 -53.724018 -38.262492 
0170 94017091100 -53.725455 -38.246988 94017091700 -53.724723 -38.246523 
0171 94017091900 -53.724748 -38.247145 94017093500 -53.725815 -38.248983 
0172 94017093800 -53.726022 -38.249807 94017095300 -53.725973 -38.249485 
0173 94017095700 -53.725683 -38.251433 94017101300 -53.725553 -38.250765 
0174 94017111600 -53.729778 -38.199482 94017114700 -53.725040 -38.254048 
0175 94017121900 -53.725017 -38.248225 94017122600 -53.725465 -38.248357 
0176 94017123900 -53.726420 -38.247387 94017124700 -53.726938 -38.246437 
0177 94017125000 -53.727117 -38.244742 94017125900 -53.727683 -38.244292 
0178 94017130100 -53.727702 -38.243572 94017131700 -53.729615 -38.242507 
0179 94017142500 -53.725657 -38.248335 94017145000 -53.726163 -38.236642 
0180 94017152000 -53.735360 -38.150665 94017163600 -53.727325 -38.220322 
0181 94017173500 -53.723298 -38.236280 94017174300 -53.722707 -38.236607 
0182 94017174600 -53.722487 -38.235555 94017180100 -53.723758 -38.235040 
0183 94017180300 -53.723808 -38.234807 94017181100 -53.724298 -38.235752 
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0184 94017181400 -53.725027 -38.236447 94017182000 -53.725153 -38.237347 
0185 94017182300 -53.725515 -38.237338 94017182700 -53.725718 -38.237633 
0186 94017193000 -53.716307 -38.178695 94017195800 -53.722218 -38.225438 
0187 94017205000 -53.726022 -38.249892 94017205700 -53.725593 -38.249178 
0188 94017205800 -53.725880 -38.249553 94017211400 -53.727383 -38.250885 
0189 94017215100 -53.724608.-38.247970 94017215700 -53.724830 -38.249348 
0190 94017220000 -53.724895 -38.250013 94017221400 -53.726355 -38.252160 
0191 94017221700 -53.726205 -38.251795 94017223200 -53.725575 -38.250598 
0192 94017223400 -53.725533 -38.250718 94017224800 -53.724800 -38.248805 
0193 94017224400 -53.725355 -38.249323 94017225100 -53.724935 -38.248987 
0194 94017232700 -53.701933 -38.206323 94018000300 -53.725103 -38.250607 
0195 94018005500 -53.724720 -38.250383 94018010000 -53.724573 -38.250490 
0196 94018010600 -53.723673 -38.249298 94018012000 -53.723442 -38.247265 
0197 94018015500 -53.722958 -38.244988 94018020100 -53.722447 -38.244093 
0198 94018020300 -53.721805 -38.243298 94018021900 -53.722077 -38.242162 
0199 94018024600 -53.711572 -38.226462 94018032000 -53.737685 -38.268892 
0200 94018034400 -53.725215 -38.245180 94018035100 -53.726223 -38.245192 
0201 94018035400 -53.725937 -38.244292 94018040900 -53.727922 -38.243778 
0202 94018051500 -53.707037 -38.214675 94018054800 -53.733448 -38.264533 
0203 94018061700 -53.725037 -38.248043 94018062500 -53.724013 -38.246312 
0204 94018062900 -53.724267 -38.247022 94018064500 -53.724235 -38.247748 
0205 94018072800 -53.724790 -38.241993 94018073400 -53.724563 -38.241732 
0206 94018073700 -53.725378 -38.241095 94018075200 -53.726728 -38.241417 
0207 94018084500 -53.711655 -38.222670 94018091500 -53.729158 -38.256517 
0208 94018100000 -53.725030 -38.252035 94018100700 -53.725588 -38.251750 
0209 94018100900 -53.725422 -38.251347 94018102600 -53.726278 -38.248920 
0210 94018110300 -53.726105 -38.249722 94018111000 -53.726107 -38.249323 
0211 94018111200 -53.725577 -38.248528 94018113000 -53.726798 -38.246277 
0212 94018113400 -53.726953 -38.246245 94018114900 -53.728080 -38.245882 
0213 94018140200 -53.724842 -38.248797 94018140800 -53.725523 -38.249210 
0214 94018141100 -53.724790 -38.248695 94018142800 -53.726185 -38.247980 
0215 94018143400 -53.724182 -38.246213 94018145100 -53.725455 -38.244763 
0216 94018165400 -53.708093 -38.216467 94018180700 -53.727895 -38.299215 
0217 94018192800 -53.755593 -38.377192 94018203000 -53.762335 -38.425532 
0218 94018234600 -53.736432 -38.196355 94019012000 -53.704982 -38.321758 
0219 94031191000 -53.541417 -41.835902 94031193000 -53.543552 -41.836773 
0220 94031193700 -53.544497 -41.838983 94031194700 -53.545492 -41.840593 
0221 94031195100 -53.545955 -41.840720 94031200100 -53.547538 -41.842212 
0222 94031200500 -53.548162 -41.841508 94031201700 -53.549820 -41.841945 
0223 94032193000 -54.016410 -36.812430 94032202500 -53.984155 -36.897823 
0224 94033034500 -53.598303 -38.901557 94033044900 -53.595545 -38.905248 
0225 94033045500 -53.595887 -38.906967 94033051000 -53.596150 -38.912918 
0226 94033073500 -53.317123 -39.149662 94033083700 -53.326938 -39.154022 
0227 94033084700 -53.330133 -39.156335 94033090500 -53.330932 -39.157535 
0228 94033 112300 -53.036295 -39.399333 94033 122500 -53.037340 -39.398622 
0229 94033123000 -53.037293 -39.397475 94033124500 -53.036960 -39.397822 
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0230 94033152900-52.751605-39.63731794033163100-52.750413 -39.625437 
0231 94033163900-52.749543-39.62676394033165800-52.750357-39.623528 
0232 94033192100-52.465892-39.89515894033202000-52.456060-39.892570 
0233 94033202500-52.455838-39.89189094033204500-52.454503 -39.893242 
0234 94033231200-52.182407-40.15215594034011900-52.182607 -40.158308 
0235 94034012800-52.181132-40.16021294034014500-52.182358-40.160587 
0236 94034043500-51.900545-40.37989294034053400-51.895077-40.377377 
0237 94034055700-51.899365-40.37865294034061200-51.898088-40.374700 
0238 94034083000-51.614680-40.601945 94034103500-51.604308-40.603268 
0239 94034111100-51.604880-40.58792094034112900-51.604945 -40.589597 
0240 94034140600-51.332118-40.83490894034161600-51.328655-40.832273 
0241 94034162800-51.329735-40.82794594034164500-51.328307-40.828910 
0242 94034190000-51.048597-41.06149894034203200-51.029872-41.032117 
0243 94034204000-51.027917 -41.03060294034205900-51.021945 -41.028518 
0244 94034231800-50.763787 -41.297253 94035005600-50.749068 -41.276263 
0245 94035010000-50.749312-41.275203 94035011800-50.748283 -41.272598 
0246 94035035900-50.482095-41.53243294035050200-50.487022-41.534435 
0247 94035050600-50.488360-41.53459094035052100-50.488030-41.534137 
0248 94035073200-50.200810-41.76812794035083500-50.204597-41.755497 
0249 94035084200-50.203892-41.75451794035090200-50.202507-41.752850 
0250 94035113600-50.000875-41.99606794035123600-50.003435-41.999935 
0251 94035125000-50.003167-42.00043794035131200-50.002485 -42.004042 
0252 94035190400-50.601822-40.82858594035212000-50.450767 -40.852138 
0253 94037153100-49.766580-37.428053 94037174500-49.835833 -37.627293 
0254 94037205900-49.799947-37.45801294037211400-49.800553 -37.464723 
0255 94037211600-49.800885 -37.465435 94037212300-49.801348 -37.468050 
0256 94037212500-49.801327-37.46893094037213300-49.801650-37.472330 
0257 94037233200-49.767448-37.41679594038013000-49.768393-37.639512 
0258 94038032800-49.800303 -37.449775 94038033700-49.800033 -37.450325 
0259 94038064400-49.795347-37.44603894038071400-49.791992-37.451813 
0260 94038104600-49.773315-37.40749794038132300-49.814960-37.623710 
0261 94038120000-49.792818-37.50921294038123000-49.800372-37.547818 
0262 94038150400-49.763283-37.38546594038184700-49.922108-37.611368 
0263 94038154900-49.795745 -37.44597894038162000-49.814067 -37.480335 
0264 94038203600-49.757813 -37.422272!J4039001700-49.937540-37.587227 
0265 94038211400-49.792035-37.46028894038214500-49.819327-37.488690 
0266 94039014200-49.801417 -37.45585894039014600-49.802058-37.457432 
0267 94039014900-49.802175 -37.45854794039020500-49.803845 -37.464210 
0268 94039020700-49.803713 -37.46540094039021400-49.804123 -37.468312 
0269 94039043500-49.808273 -37.35872894039072100-49.766712-37.601650 
0270 94039085500-49.849612-37.41109094039113600-49.731760-37.570583 
0271 94039130600-49.851580-37.42143294039160500-49.730888-37.494073 
0272 94039131200-49.846790-37.42472794039134000-49.825557-37.440092 
0273 94039165700-49.801027-37.45036294039174300-49.809263 -37.464360 
0274 94039174500-49.810293 -37.463843 94039180200-49.810985 -37.471465 
0275 94039180500-49.811188-37.47313094039181200-49.811645-37.476377 
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0276 94039181900-49.813715-37.47738894039185000-49.818925-37.482432 
0277 94039195000-49.857473 -37.36934294039235900-49.716947 -37.672770 
0278 94039200300-49.847865-37.38557394039202900-49.832737-37.411710 
0279 94040013200-49.845320-37.40424094040052700-49.716042-37.783555 
0280 94040054700-49.718702-37.79031094040061700-49.732725 -37.778390 
0281 94040075800-49.800338-37.452865 94040082000-49.803470-37.463275 
0282 94040082200-49.803760-37.464637 94040083000-49.804775 -37.469535 
0283 94040092200-49.780352-37.364233 94040123000-49.857182-37.634217 
0284 94040135600-49.835493-37.49170594040151100-49.832863 -37.611378 
0285 94040162000-49.802035 -37.42305894040164700-49.781170-37.424673 
0286 94040165000-49.778333 -37.42408594040165700-49.770850-37.425445 
0287 94040165800-49.769638 -37.425423 94040171400-49.752220-37.428735 
0288 94040171700-49.749143 -37.42947294040173400-49.759077-37.448338 
0289 94040191000-49.768360-37.32795094040211500-49.790158 -37.521583 
0290 94040221300-49.799043 -37.549658 94040231500-49.795845 -37.654127 
0291 94041010300-49.796042-37.30288294041042800-49.766845 -37.674930 
0292 94041044200-49.767902-37.67116894041051700-49.780402-37.629548 
0293 94041061100-49.800023-37.44746794041061600-49.798388-37.448523 
0294 94041061900-49.798352-37.44893894041064400-49.795323 -37.460892 
0295 94041064800-49.794823 -37.463483 94041065500-49.794502-37.466993 
0296 94041065800-49.794092-37.46833594041071800-49.793025 -37.479345 
0297 94041081100-49.859488-37.45075294041114000-49.714172-37.605255 
0298 94041120800-49.730203 -37.59489594041124500-49.733253 -37.660382 
0299 94041150400-49.794360-37.31449294041190300-49.795698-37.759855 
0300 94041160000-49.787908 -37.416425 94041164000-49.784113 -37.490583 
0301 94041210000-49.800258-37.44893394041212000-49.799678-37.454135 
0302 94041212700-49.799413 -37.45586094041214700-49.799535 -37.464970 
0303 94041215000-49.799332-37.465~7094041221000-49.799022-37.471137 
0304 94041221200-49.799148-37.47164594041221800-49.799668-37.473893 
0305 94042190200-49.800058 -37.45104894042192500-49.798703 -37.453315 
0306 94042200000-49.795828 -37.404733 94042203200-49.801040-37.463467 
0307 94042213000-49.796123 -37.44801294042215000-49.795002-37.456978 
0308 94042215600-49.795507 -37.457633 94042220200-49.795163 -37.459705 
0309 94042220900-49.795130-37.46136894042223700-49.796110-37.473662 
0310 94042224000-49.796168-37.47376294042224700-49.796825-37.476852 
0311 94043001300-49.799420-37.40400594043004600-49.799000-37.461933 
0312 94043010500-49.799925-37.45135794043012800-49.797602-37.453292 
0313 94043013500-49.797083-37.45358294043014100-49.797103 -37.453650 
0314 94043020900-49.825883 -37.441073 94043024200-49.787262-37.450872 
0315 94043032900-49.799073 -37.450895 94043034800-49.797328-37.453343 
0316 94043035100-49.796903-37.45360794043035900-49.795525-37.456122 
0317 94043040400-49.795582-37.456345 94043042200-49.792722-37.461208 
0318 94043042800-49.792185 -37.46229794043043400-49.791275 -37.463607 
0319 94043051200-49.828503 -37.44810294043054100-49.800340-37.448912 
0320 94043061700-49.798313 -37.45082894043063400-49.796443 -37.457567 
0321 94043063700-49.795382-37.45901594043064200-49.795340-37.460313 



Event Start time Start Lat StartLon Endtime EndLat EndLon 
------------------------------------------------------------------------------------------- 
0322 94043071400-49.824747-37.45114294043074200-49.796073 -37.461463 
0323 94043083300-49.804128-37.45684894043084000-49.804437-37.457080 
0324 94043084200-49.803690-37.45738594043085900-49.804555 -37.464948 
0325 94044091700-49.698588 -37.67241894044121500-49.708112-37.694990 
0326 94044125100-49.714733 -37.63241594044125400-49.719288-37.622302 
0327 94044130600-49.737347 -37.582815 94044130900-49.742095 -37.572987 
0328 94044132500-49.746007-37.563695 94044142000-49.743152-37.582040 
0329 94044145400-49.771313 -37.51419894044145700-49.776195 -37.503918 
0330 94044151000-49.796272-37.45819894044151300-49.798580-37.449935 
0331 94044152400-49.799255-37.44912594044153200-49.798210-37.451180 
0332 94044153400-49.797980-37.45136794044155200-49.797152-37.458252 
0333 94044155400-49.797073 -37.45855094044160~100-49.795535-37.461498 
0334 94044163000-49.797858-37.45246294044192800-49.783023 -37.456797 
0335 94044195700-49.825925-37.39673894044200000-49.830538-37.386923 
0336 94044202500-49.856008-37.33579894044212100-49.856395-37.324840 
0337 94044215500-49.877235-37.28281794044215800-49.882455-37.271057 
0338 94044222500-49.905188-37.21616094044232600-49.905122-37.188468 
0339 94045001600-49.935122-37.16085894045001900-49.940892-37.148347 
0340 94045004600-49.958945 -37.09947294045014600-49.953063 -37.073702 
0341 94045023000-49.991130-37.04242094045023300-49.996827 -37.030570 
0342 94045025000-50.012022-36.99821794045054800-49.973865-36.957395 
0343 94045063500-50.034420-36.93685594045063800-50.040138-36.925733 
0344 94045065900-50.062995 -36.88128094045085200-50.039160-36.812967 
0345 94045093000-50.072458-36.86457894045093300-50.077665-36.851117 
0346 94045094000-50.089223 -36.82296594045094300-50.094728 -36.811837 
0347 94045100700-50.116200-36.76665894045111000-50.107732-36.750113 
0348 94045114500-50.147135-36.70433794045114800-50.153050-36.690992 
0349 94045120600-50.172312-36.65736894045121800-50.171667-36.658967 
0350 94045122400-50.171163 -36.65847894045124000-50.171883 -36.660617 
0351 94045124300-50.172000-36.65944794045125900-50.172298-36.659297 
0352 94045130800-50.172938-36.65977794045154800-50.178380-36.655380 
0353 94045162400-50.086748-36.62690594045162700-50.077375-36.624687 
0354 94045163000-50.067678-36.62237094045163300-50.058068-36.619903 
0355 94045164500-50.019872-36.60930594045164800-50.009722-36.606607 
0356 94045170000-49.971555-36.59487894045170300-49.961673 -36.592462 
0357 94045171500-49.922343-36.58121394045171800-49.912925-36.577837 
0358 94045173000-49.873457-36.56610294045173300-49.863117-36.563105 
0359 94045174500-49.823198 -36.55096894045174800-49.813145 -36.547485 
0360 94045180000-49.773332-36.53302794045180300-49.763135-36.530027 
0361 94045181500-49.722218-36.51543394045181800-49.712538-36.511897 
0362 94045183000-49.670647-36.49855594045183300-49.660492-36.494927 
0363 94045184500-49.619020-36.48129294045184800-49.609025 -36.477910 
0364 94045190000-49.566975 -36.466893 94045190300-49.556293 -36.464300 
0365 94045191500-49.514445-36.45295294045191800-49.504138-36.450357 
0366 94045194500-49.452612-36.43212794045223800-49.425972-36.420485 
0367 94045233800-49.394005-36.46527894046014000-49.362957-36.658580 
0368 94046031800-49.460193 -36.42298094046032100-49.466802-36.416212 
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0369 94046033000-49.486612-36.39822394046033300-49.493402-36.392148 
0370 94046040700-49.531030-36.35184294046050600-49.524228-36.331640 
0371 94046053700-49.565795-36.31537594046054000-49.572853-36.307603 
0372 94046061400-49.608617-36.274~2894046082100-49.599552-36.246940 
0373 94046085100-49.648413-36.23386294046085400-49.656223-36.224737 
0374 94046092000-49.681045 -36.20096294046093000-49.680655 -36.197735 
0375 94046094700-49.676858-36.19737594046115000-49.663647 -36.185712 
0376 94046122500-49.718527-36.172813 94046122800-49.726715 -36.165807 
0377 94046124900-49.758652-36.13672094046144900-49.756230-36.146800 
0378 94046151400-49.799582-36.09126094046151700-49.807850-36.082977 
0379 94046154300-49.831715-36.05028394046163600-49.834575-36.042688 
0380 94046170600-49.868203 -36.02463094046170900-49.874838-36.018287 
0381 94046173900-49.910913 -35.97339594046183700-49.914478-35.968853 
0382 94046191000-49.946465 -35.941993 94046191300-49.953505 -35.934875 
0383 94046193900-49.986253-35.90231894046203000-49.991668-35.914282 
0384 94046205700-50.025380-35.86379894046210000-50.034140-35.855552 
0385 94046212000-50.062820-35.82742794046221000-50.073032-35.836855 
0386 94046223700-50.101482-35.78179794046224000-50.110410-35.772393 
0387 94046230100-50.137782-35.75068794046235500-50.147870-35.752888 
0388 94047003200-50.182065 -35.70284794047003500-50.190303 -35.694743 
0389 94047011500-50.215422-35.67738394047035000-50.239207-35.705937 
0390 94047073200-50.212253 -35.67850094047073500-50.221600-35.680173 
0391 94047073700-50.228153 -35.68119294047074000-50.238388-35.681763 
0392 94047080000-50.304928-35.690565 94047080300-50.314822-35.692837 
0393 94047081700-50.360478-35.70227294047082000-50.370223-35.704178 
0394 94047083200-50.409018-35.71322794047083500-50.418765-35,715523 
0395 94047085000-50.466525-35.72808094047085300-50.476108-35.731715 
0396 94047090800-50.523972-35.74839594047091100-50.532935-35.752313 
0397 94047092500-50.577765 -35.76685294047092800-50.587985 -35.769760 
0398 94047093900-50.623703 -35.78011094047094200-50.633463-35.781985 
0399 94047095500-50.676940-35.79125094047095800-50.686675-35.792435 
0400 94047101000-50.727112-35.79823394047101300-50.737053-35.799123 
0401 94047102500-50.777088-35.80271894047102800-50.787118-35.803232 
0402 94047104000-50.827840-35.80551094047104300-50.837948-35.806043 
0403 94047105500-50.877448-35.80849394047105800-50.887768-35.809867 
0404 94047111000-50.930920-35.81353294047111300-50.941295-35.814755 
0405 94047112500-50.984708-35.82030794047112800-50.995282-35.821565 
0406 94047114000-51.036872-35.824463 94047114300-51.047077 -35.826008 
0407 94047115500-51.088268-35.83928094047115800-51.098095-35.842423 
0408 94047121000-51.138690-35.85573594047121300-51.148597-35.859323 
0409 94047122500-51.189325 -35.872503 94047122800-51.199878 -35.875607 
0410 94047124000-51.240617-35.89086394047124300-51.250787-35.894810 
0411 94047125500-51.292393-35.91003894047125800-51.303302-35.913930 
0412 94047131000-51.345423-35.92900794047131300-51.355700-35.932525 
0413 94048051300-53.856757-36.54158094048053000-53.856508-36.545285 
0414 94048053200-53.856678-36.54507794048055000-53.856078-~6.546382 



Event Start time Start Lat Start Lon End time End Lat End Lon 
-------_----------------------------------------------------------------------------------- 
0415 94048061200 -53.842387 -36.554035 94048071000 -53.813952 -36.566702 
0416 94050032500 -54.220512 -35.383408 94050035700 -54.199248 -35.362652 
0417 94050043400 -54.221752 -35.462878 94050050600 -54.195952 -35.447367 
0418 94051010700 -54.404142 -35.471247 94051012500 -54.402565 -35.473373 
0419 94051012800 -54.402313 -35.473912 94051014500 -54.402795 -35.475587 
0420 94051014700 -54.402437 -35.476015 94051015500 -54.401802 -35.477455 
0421 94051044200 -54.201235 -35.415682 94051050800 -54.221780 -35.404413 
0422 9405 105 1800 -54.23 1363 -35.398722 9405 1054900 -54.257567 -35.384963 
0423 94051060300 -54.260170 -35.396710 94051062900 -54.257927 -35.429137 
0424 94051165300 -54.379735 -35.847803 94051170100 -54.378142 -35.843503 
0425 94051234500 -54.264738 -35.282177 94052002800 -54.259667 -35.283917 
0426 94052003700 -54.256620 -35.285742 94052005600 -54.255993 -35.289628 
0427 94052010000 -54.255762 -35.290375 94052011800 -54.256197 -35.294253 
0428 94052033400 -54.517357 -35.361378 94052040600 -54.538522 -35.396383 
0429 94059114000 -63.075592 -41.075918 94059141200 -63.011542 -41.510017 
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ANNEX V Oceanographic transects during JR06: start-time, end-time and position 

Trans Starttime Startlat Startlong Endtime Endlat Endlong 
----------------------------------------------------------------------------------------------------- 
000194001000100-51.822445 -57.356303 94003054500-50.004788 -42.043948 
000294003105600-50.205237-41.76044094005192700-53.607125 -38.893492 
0003 94005192700-53.607125 -38.89349294005230100-54.027228 -38.098962 
000494007002000-53.970747 -38.073913 94007030600-53.514697 -37.941240 
0005 94007030600-53.514697 -37.94124094007084700-53.472038-36.946800 
000694007084700-53.472038 -36.94680094007121800-54.071968 -36.595438 
000794008002000-54.114437-36.48983294008052200-54.293258-35.558072 
000894008052200-54.293258-35.55807294008091900-53.917785-35.386708 
000994008092400-53.922653-35.37433094008100700-54.032962-35.268708 
001094008101000-54.037808-35.27386294008104600-54.099078-35.424787 
001194008105000-54.104938-35.41837394008112900-54.160547-35.232090 
001294008113400-54.172865 -35.22949294008121200-54.231610-35.388202 
0013 94008121200-54.231610-35.38820294008125200-54.314188-35.255037 
001494008125200-54.314188-35.25503794008160000-54.485568-35.599270 
0015 94008170000-54.481400-35.61184594008191500-54.377672-35.004858 
001694008191500-54.377672-35.00485894008200400-54.234907 -35.051492 
0017 94008201400-54.237577 -35.09096894008211700-54.284107 -35.398402 
001894008212900-54.252252-35.41974094008221700-54.115332-35.503135 
001994008233700-54.109250-35.44335394009002700-54.082763 -35.189358 
002094009020000-54.069332-35.20164094009111700-53.380360-37.880572 
002194009113700-53.413362-37.94119394009144100-53.416285-38.814317 
002294009144100-53.416285-38.81431794009153300-53.573962-38.800192 
002394009153500-53.573798-38.79167794009183000-53.574253-37.938457 
002494009184000-53.596805 -37.93286594009192200-53.723417 -37.931810 
0025 94009192700-53.724107 -37.94886894009222700-53.737982-38.809025 
002694009222800-53.741432-38.809203 94009225500-53.816985-38.811063 
002794009231700-53.819812-38.80933894010021500-53.821022-37.934593 
0028 94010021800-53.827097 -37.93102894010024900-53.914590-37.930750 
002994010025500-53.917438-37.95217594010054400-53.917875-38.803552 
003094010060000-53.887137-38.73307294010081200-53.679418-38.167627 
003194010082300-53.677813 -38.20786594010090800-53.679377-38.433960 
003294010091800-53.695863 -38.42493094010100300-53.695990-38.194402 
003394010101300-53.711982-38.19812394010105900-53.712453 -38.427723 
003494010111000-53.728597-38.42163294010120000-53.735645-38.171735 
003594010120900-53.745958-38.199263 94010125500-53.745927 -38.426693 
003694010130400-53.767070-38.42488394010135500-53.760372-38.176613 
003794011014400-53.718437-38.23538294011034600-53.717242-38.405717 
003894011040200-53.734198-38.39503794011053600-53.737423-38.220982 
003994011093700-53.684503 -38.424748940111~0400-53.766147 -38.424005 
004094011101500-53.765565 -38.39810794011104300-53.682213-38.396605 
004194011105300-53.682858-38.37182894011112100-53.766388-38.372995 
004294011114000-53.736827-38.34394394011120500-53.674915 -38.327613 
0043 94011120800-53.681253 -38.31963294011123500-53.762592-38.318745 
004494011124400-53.771890-38.29389294011131600-53.681045 -38.290060 
004594011132500-53.684677-38.26408394011135100-53.765618-38.262702 



Trans Starttime Startlat Startlong Endtime Endlat Endlong 

004694011140100-53.765573 -38.231843 94011143000-53.683855-38.232528 
0047 94011144100-53.687452-38.19967094011150700-53.766092-38.198453 
0048 94011220000-53.641852-38.12481294012040000-53.648602-38.504693 
004994012050000-53.683737-38.49800294012093000-53.682423 -38.124975 
005094012100000-53.724785-38.13399294012134800-53.724600-38.499578 
005194012150ooO-53.767317-38.50530394012190000-53.768803-38.129830 
005294012200000-53.809160-38.14355794013000100-53.802060-38.500883 
005394013014300-53.931977-38.56935794013143100-53.509352-38.571887 
005494013161500-53.514803 -38.05540594014012200-53.929983 -38.056542 
005594014204500-53.793127-38.49723894014215800-53.795878-38.061403 
005694014215800-53.795878-38.06140394014221800-53.870627-38.058365 
005794014221800-53.870627-38.05836594014233~500-53.856688-38.473117~ 
005894014233500-53.856688-38.47311794015002000-53.752042-38.286785 
005994015112500-53.780807-38.08924794015114800-53.836963 -38.059795 
006094015115100-53.846533-38.06048394015132300-53.848563 -38.550757 
006194015132500-53.844435-38.55290794015135300-53.800538-38.479460 
006294015210900-53.782762-38.51704794015225100-53.780638-38.513573 
006394019121900-54.193250-36.28278394019170000-54.953487-35.947332 
006494019170000-54.953487-35.94733294021060000-60.983008-42.425323 
0065 94021060000-60.983008-42.4253~3 94021120700-60.891573 -44.504263 
006694022204500-60.683745-45.71595594023012300-60.992935-47.134803 
006794023013200-60.987170-47.16065294023034300-60.669810-46.830888 
006894023034700-60.664140-46.843233 94023064900-60.314137-47.663603 
006994023065200-60.306477 -47.67132894023091100-60.381992-46.834660 
007094023091400-60.376620-46.824833 94023110600-60.088370-46.506857 
007194023111000-60.091273 -46.491953 94023131100-60.419640-46.339000 
007294023131500-60.421257-46.32601294023161600-60.002612-45.754950 
007394023162300-59.989513 -45.76954094025235900-51.691582-57.823545 
007494033034500-53.598303 -38.90155794035130000-50.002750-42.001353 
007594035141700-50.025515-42.01928894035190000-50.608803-40.828087 
007694035220200-50.415545-40.89590594036065500-50.677542-39.169228 
007794036070000-50.675305-39.15985294036092500-50.310380-38.833718 
007894036092500-50.310380-38.83371894036154000-49.801290-37.458717 
007994036155000-49.797175-37.41338294036212000-49.757633-36.014282 
008094036214000-49.750373-36.04012894036225500-49.764580-36.385227 
008194036230000-49.774783-36.39161394037060000-50.946322-36.692407 
008294037060300-50.949015 -36.68806294037141500-49.814952-37.448082 
008394044091700-49.698588-37.67241894045154800-50.178380-36.655380 
008494045155200-50.177510-36.65524594045194000-49.454497-36.431805 
0085 94046030000-49.422742-36.47202294047035000-50.239207 -35.705937 
008694047080000-50.304928-35.69056594048090000-54.119072-36.595760 
008794048230000-54.153892-36.63532394049080000-54.791857-35.593825 
008894049080000-54.791857-35.593825 94049090000-54.959475 -35.591540 
008994049130900-54.635157-35.63610894049180000-53.825557-35.156255 
009094049180400-53.820467 -35.16096294049231400-54.084368-36.487868 
009194049232000-54.089310-36.48164394050030900-54.233188-35.390178 
009294050060000-54.277892-35.44537794050085000-54.786002-35.594538 
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0093 94050085400 -54.797663 -35.598107 94050140000 -55.623877 -35.568733 
0094 94050140400 -55.626505 -35.555885 94050180500 -55.269628 -34.406327 
0095 94050181500 -55.246028 -34.428868 94050224600 -54.801683 -35.597627 
0096 94050225000 -54.790183 -35.597370 9405 1033000 -54.17 1110 -35.372308 
0097 9405 1072800 -54.264887 -35.133908 9405 1095500 -54.5 12877 -35.684227 
0098 9405 1095500 -54.5 12877 -35.684227 9405 1102400 -54.453890 -35.764493 
0099 94051102400 -54.453890 -35.764493 9405i130100 -54.182590 -35.186727 
0100 94051130500 -54.174810 -35.183537 94051133300 -54.118618 -35.263173 
010194051133300 -54.118618 -35.263173 94051164000 -54.379043 -35.833707 
0102 94051170000 -54.378255 -35.844065 94051181000 -54.356973 -35.472382 
0103 94051181500 -54.350365 -35.449107 94051191500 -54.234658 -35.266098 
0104 94051191500 -54.234658 -35.266098 94051194000 -54.194665 -35.339187 
0105 94051194000 -54.194665 -35.339187 94051204000 i54.305942 -35.537857 
0106 94051204000 -54.305942 -35.537857 94051210500 -54.261227 -35.618337 
0107 94051210500 -54.261227 -35.618337 94051220000 -54.140592 -35.423368 
0108 94052040000 -54.534218 -35.389968 94052094200 -54.080440 -36.480360 
0109 94052094200 -54.080440 -36.480360 94052101000 -54.023163 -36.502070 
0110 94052110000 -54.044113 -36.445488 94055080000 -70.202633 -22.702900 
011194056005500 -7 1.17 1122 -20.666382 94056093000 -69.647747 -20.184993 
0112 94056100000 -69.574645 -20.3 17655 94060070800 -60.699323 -45.577858 
0113 94060160000 -60.7978 13 -45.492835 94062070000 -54.088550 -54.865275 



Annex VI CTD Reversing Thermometer data 

Transect 2 



I 



CTD Reversing Thermometers - Transect 2 

II I I Thermometer ILevel C IEG & G I II 
Bottle Press' Thermometer Temp Temp Temp 

Event No. (db) No. (OC) (OC) (OC) Comments 
32 5 403.6 16 1.718 1.729 1.7198 

17 1.710 
18 1.723 

33 5 303.2 16 1.376 1.561 1.3852 
17 1.368 
18 1.380 

II 
I I I I I 

I I II 



- 



CTD Reversing Thermometers - Transect 74 
Thermometer Level C Temp EG & G Temp 

Cl-D Press’ Thermometer Temp (“C) w> 
Event Bottle (db) No. PC) Comments 





CTD Reversing Thermometers - Transect 83 



CTD Reversing Thermometers - Transect 85 

1 Bottle 1 press’ 1 Thermometer 1 “eYZiter I “~1~~ I “TZF 
Event No. (db) 
366 3 1518.0 

No. 
16 

w 
1.758 

(“C) 
1.7470 1.7663 

I I I 17 I 1.749 I I 

370 3 605.4 16 2.168 2.1571 2.1625 
17 2.158 

372 3 1011.6 16 1.858 1.8475 1.8555 
17 1.849 

375 3 1011.3 16 1.820 1.8128 1.8178 
17 1.811 

377 3 1011.7 16 1.719 1.7116 1.7160 
17 1.709 

379 3 606.0 16 2.147 2.0841 2.1301 
17 2.138 

381 4 607.3 16 1.925 1.9291 1.9233 
17 1.916 

383 4 606.3 16 1.832 1.8366 1.8250 
17 1.822 
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CTD Reversing Thermometers - Transect 85 



ANNEX VII CTD Bottle data JR06 Leg 1. Transect 2. 

Event Press (db) Temp (“C) Sal (psu) Comments 

2 12 5.350 33.918 
20 5.333 33.919 
40 5.340 33.918 
59 4.861 33.887 
101 1.910 33.962 
202 2.054 34.048 
302 2.172 34.149 
404 2.045 34.243 
506 2.326 34.368 
606 2.316 34.440 
809 2.224 34.546 
1011 2.185 34.620 

Bottles fired on 
descent. 

4 9 
20 
41 
60 
102 
203 
302 
408 
507 
605 
809 
1012 

5.845 33.961 
5.830 33.961 
5.837 33.961 
5.828 33.961 
3.012 33.990 
2.037 34.038 
2.301 34.182 
2.368 34.302 
2.544 34.429 
2.480 34.469 
2.221 34.568 
2.172 34.639 

6 1010 2.184 34.620 
816 2.293 34.556 
607 2.262 34.432 
506 2.424 34.360 
405 2.541 34.283 
304 2.424 34.172 
204 1.993 34.034 
99 2.740 33.987 
60 5.841 33.954 
40 5.895 33.958 
22 5.920 33.954 
11 5.935 33.952 

Bottles fired on 
descent. 



Event Press (db) Temp (“C) Sal (psw) 

8 2026 1.338 34.714 
1518 1.758 34.707 
1012 2.085 34.647 
758 2.205 34.563 
508 2.3 14 34.421 
353 2.338 34.267 
202 1.684 34.030 
99 2.033 33.961 
61 4.268 33.928 
44 4.398 33.908 
20 4.398 33.910 
12 4.412 33.911 

9 2531 0.914 34.701 
2030 1.289 34.713 
1011 2.016 34.67 1 
759 2.159 34.610 
507 2.277 34.48 1 
354 2.312 34.350 
205 2.125 34.155 
102 1.288 33.962 
62 1.371 33.885 
42 2.812 33.816 
21 3.052 33.808 
10 3.051 33.808 

10 3048 0.280 34.670 
2028 0.785 34.688 
1012 1.727 34.688 
760 1.910 34.650 
504 1.973 34.557 
355 1.791 34.445 
200 0.846 34.201 
100 0.929 33.960 
60 3.078 33.877 
41 3.091 33.872 
22 3.090 33.870 
11 3.088 33.872 

Comments 

One of the bottles 
didn’t fire. I think 
it was the one at 
2531; this means that 
that Mick + Julian 
need to be aware that 
their samples may 
actually come from a 
depth displaced by one 
bottle. 
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Event Press (db) Temp (“C) 

14 3047 0.300 34.669 
2028 0.666 34.683 
1011 1.519 34.698 
758 1.720 34.502 
505 1.785 34.610 
354 1.702 34.526 
205 0.496 34.256 
101 0.996 34.022 
62 3.170 33.947 
41 3.160 33.948 
19 3.173 33.947 
10 3.177 33.945 

18 1014 1.546 34.696 
808 1.701 34.683 
607 1.806 34.644 
506 1.809 34.605 
405 1.746 34.543 
303 1.419 34.436 
203 0.43 1 34.237 
100 1.116 34.020 
60 2.866 33.895 
40 2.964 33.891 
20 3.070 33.889 
11 3.091 33.890 

22 3048 0.306 34.669 
2027 0.744 34.684 
1012 1.679 34.697 
759 1.854 34.672 
505 1.990 34;602 
354 1.958 34.516 
201 1.127 34.244 
101 0.808 34.004 
62 1.911 33.869 
40 2.860 33.856 
21 2.905 33.856 
10 2.982 33.847 

Sal (PW Comments 

Possible problem with 
bottle. 



Event Press (db) Temp (“C) Sal (psu) Comments 

26 1011 1.675 34.697 
607 2.014 34.642 
506 1.896 34.583 
404 1.711 34.505 
303 1.757 34.418 
201 1.146 34.255 
102 0.659 34.037 
61 2.321 33.867 
41 2.896 33.858 
21 2.933 33.858 
11 2.933 33.859 

30 1012 1.705 34.699 
809 1.856 34.682 
607 1.981 34.636 
506 1.970 34.587 
405 1.910 34.527 
303 1.792 34.414 
201 0.927 34.205 
102 0.902 33.981 
60 2.687 33.876 
40 2.712 33.873 
21 2.712 33.873 
11 2.720 33.874 

31 1013 1.645 34.701 
809 1.851 34.684 
607 1.894 34.643 
506 1.925 34.604 
405 1.792 34.543 
303 1.656 34.450 
202 0.854 34.223 
101 1.137 33.941 
61 2.395 33.874 
40 3.194 33.871 
20 3.216 33.870 
11 3.229 33.869 

Only 11 bottles fired 
on this cast as bottle 
1 broken. 
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Event Press (db) Temp (“C) 

32 1012 1.543 34.703 
809 1.729 34.689 
606 1.874 34.649 
504 1.816 34.612 
404 1.720 34.555 
303 1.300 34.433 
202 0.723 34.278 
101 2.021 33.975 
62 2.822 33.927 
40 2.968 33.924 
21 2.959 33.910 
10 3.076 33.909 

33 811 1.775 34.684 
606 1.907 34.642 
506 1.904 34.600 
404 1.851 34.534 
303 1.385 34.392 
202 0.595 34.197 
102 1.658 33.951 
60 2.749 33.900 
40 2.749 33.901 
21 2.855 33.901 
11 2.887 33.901 

Sal (psu) Comments 

Data suggests only 11 
bottles were fired on 
this cast. 



CTD Bottle Data JR06 Leg 1. Opportunistic CTD casts. 

Event Press (db) Temp (“C) Sal (psu) Comments 

37 

71 

74 

101 

124 

126 

134 

162 

179 

41 2.026 33.882 

283 1.046 34.257 
253 1.042 34.246 
227 0.925 34.207 
202 0.799 34.167 
176 0.765 34.140 
153 0.645 34.080 
136 0.708 34.065 
122 0.718 34.022 
113 0.729 34.014 
102 1.032 33.981 
91 1.226 33.955 
81 1.450 33.941 

72 1.957 33.918 
62 2.469 33.908 
51 2.595 33.864 
40 2.556 33.858 
31 2.550 33.856 
20 2.537 33.852 
11 2.567 33.840 

16 2.774 33.837 

16 3.505 33.886 

250 0.904 34.175 
198 0.574 34.09 1 
152 0.615 34.029 

15 2.237 33.880 

151 0.718 34.018 
101 1.204 33.932 
81 1.359 33.912 
71 2.384 33.859 
60 3.106 33.847 
52 3.200 33.845 
31 3.262 33.846 
11 3.272 33.843 

201 0.697 34.097 
15 3.040 33.851 
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CTD Bottle Data JR06 Leg 2 - Transect 74. 

Event Press (db) Temp (OC). Sal (psu) Comments 
224 1011.2 1.6902 34.674 

808.7 1.8396 34.652 
606.1 1.8891 34.599 
504.6 1.8208 34.562 
405.2 1.7677 34.480 
302.4 1.5727 34.408 
202.2 0.6987 34.171 
101.8 0.9958 33.951 

60.7 4.1659 33.841 
40.3 4.1987 33.837 
19.8 4.2712 33.835 
10.8 4.2690 33.832 

226 1012.7 
809.7 
607.5 
505.8 
403.7 
302.2 
201.0 
100.3 

61.3 
40.5 
19.7 
10.4 

1.6484 34.688 
1.8138 34.671 
1.9551 34.625 
1.9847 34.590 
1.8233 34.522 
1.4709 34.416 
0.7293 34.207 
0.9513 33.940 
3.7372 33.849 
3.8934 33.847 
4.0777 33.852 
4.0888 33.852 

228 1011.6 1.5925 34.689 
808.9 1.7584 34.672 
607.0 1.8551 34.621 
505.7 1.8817 34.584 
403.3 1.7926 34.521 
303.2 1.6359 34.446 
201.8 0.5424 34.157 
101.4 0.8646 33.971 

60.5 4.0076 33.873 
40.2 4.0822 33.869 
19.3 4.1601 33.860 
10.9 4.1740 33.861 

230 1011.1 1.5880 34.691 
808.6 1.7706 34.681 
605.9 1.8495 34.639 
505.8 1.7197 34.572 
403.5 1.6810 34.508 
303.0 1.3212 34.404 
201.0 0.5357 34.228 
101.8 1.1097 33.967 

61.3 3.8832 33.848 
40.2 4.1556 33.839 
21.3 4.2205 33.841 

9.9 4.2193 33.841 



Event Press (db) Temp (OC) 

232 1011.2 1.5341 
809.2 1.7108 
606.3 1.8149 
504.2 1.8960 
403.1 1.8851 
302.8 1.3390 
200.8 0.9386 
100.7 1.9209 

60.5 4.0878 
39.8 4.1898 
20.2 4.2972 
10.4 4.4311 

234 3048.8 0.3214 34.663 
2028.1 0.7866 34.680 
1011.8 1.6304 34.688 

757.4 1.8462 34.651 
505.0 1.9064 34.566 
354.7 1.5269 34.413 
201.9 0.7469 34.150 
100.6 0.9159 33.964 

61.4 4.0126 33.864 
40.3 4.1575 33.861 
20.3 4.2500 33.856 
10.9 4.2511 33.856 

236 1011.4 1.7602 34.685 
808.7 1.9219 34.658 
505.6 2.0631 34.552 
403.3 2.0745 34.488 
302.8 1.7184 34.339 
201.1 1.1270 34.172 
100.5 0.6173 33.919 

60.0 3.6861 33.792 
41.0 3.9699 33.791 
21.1 3.9686 33.791 
10.8 3.9642 33.791 

238 3048.8 0.3778 34.668 
2028.2 0.9480 34.687 
1011.0 1.8733 34.682 

757.1 1.9577 34.639 
504.5 2.0460 34.554 
354.6 1.8502 34.415 
201.8 0.7795 34.147 
101.1 0.6318 33.908 

60.8 3.6224 33.704 
39.7 3.8620 33.798 
20.8 3.9940 33.802 

9.5 4.0130 33.804 

Sal (psu) Comments 

34.693 
34.676 
34.631 
34.601 
34.544 
34.402 
34.248 
33.941 
33.881 
33.873 
33.874 
33.877 



Event Press (db) Temp (OC) 

240 2687.5 0.6309 34.679 
2027.6 1.1063 34.695 
1011.6 1.9546 34.679 

758.1 2.1244 34.624 
505.7 2.1446 34.512 
353.4 1.8683 34.363 
202.1 1.3395 34.123 
100.6 1.5355 33.929 

61.2 3.8609 33.845 
40.9 4.3214 33.821 
20.8 4.4117 33.827 
10.4 4.4591 33.818 

242 2028.3 
1514.9 
1012.1 

758.7 
504.6 
353.6 
201.0 
101.2 

59.6 
40.3 
19.9 
11.2 

1.2185 34.700 
1.7145 34.698 
2.0372 34.650 
2.1341 34.577 
2.2590 34.440 
2.3423 34.312 
2.0901 34.122 
1.2681 33.935 
4.0896 33.802 
5.1202 33.812 
5.3414 33.807 
5.4050 33.821 

244 2027.9 1.4703 34.714 
1519.7 1.8743 34.696 
1011.9 2.1802 34.623 

758.9 2.2720 34.529 
505.1 2.5293 34.387 
353.7 2.3093 34.220 
201.2 2.0525 34.058 
101.8 2.2687 33.989 

60.1 5.3022 33.909 
40.5 5.7666 33.888 
20.8 5.8720 33.874 
10.7 5.9175 33.877 

246 1011.8 2.1520 34.620 
809.1 2.2497 34.554 
607.0 2.2954 34.437 
504.8 2.2411 34.362 
403.2 2.3045 34.256 
303.0 2.3042 34.176 
200.8 2.0466 34.057 
101.1 2.6968 33.962 

60.6 6.5870 33.914 
40.9 7.0522 33.916 
21.0 7.2365 33.913 
10.3 7.5073 33.911 

Sal (psu) Comments 
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Event Press (db) Temp (OC) 

248 1011.8 2.1827 34.615 
808.1 2.2556 34.532 
606.4 2.3644 34.383 
505.6 2.4388 34.319 
404.4 2 . 6‘900 34.239 
303.0 2.5483 34.110 
201.7 2.7453 34.063 
100.5 3.9786 34.083 

60.8 5.1720 33.965 
40.4 6.2743 33.948 
20.1 6.6642 33.945 
10.1 6.9295 33.937 

250 1011.1 2.2317 34.586 
808.8 2.3532 34.493 
606.1 2.5199 34.376 
504.7 2.6220 34.307 
403.5 2.6591 34.231 
302.7 2.6459 34.147 
201.9 2.3679 34.048 
100.6 3.6381 34.128 

61.2 4.2228 34.024 
39.6 5.2906 33.894 
19.8 5.7964 33.859 
11.0 5.8859 33.857 

Sal (psu) Comments 



CTD Bottle Data - JR06 Leg 2. Opportunistic CTD casts. 

Event Press (db) Temp (OC) Sal (psu) Comments 

276 121.8 3.6307 34.080 
111.3 3.7278 34.076 
101.3 3.7708 34.070 

91.3 3.8461 34.058 
80.6 4.2880 34.019 
69.7 5.2039 34.052 
61.2 5.7096 33.999 
51.5 6.1636 33.983 
41.8 6.4265 33.930 
30.8 6.4420 33.927 
19.7 6.4405 33.927 
10.1 6.4436 33.925 

285 15.6 

301 70.0 
40.7 
20.7 
10.8 

259 15.6 

273 505.3 
404.5 
303.7 
252.3 
228.1 
203.1 
176.8 
151.4 
142.2 
130.4 
121.9 
111.5 

6.4952 33.951 

2.3825 34.417 
2.4095 34.313 
2.5051 34.236 
2.5264 34.169 
2.7269 34.163 
2.6755 34.123 
3.1796 34.133 
3.2430 34.061 
3.3787 34.060 
3.7265 34.076 
3.7975 34.077 
3.8669 34.065 

6.4869 33.979 

6.2687 33.990 
6.4764 33.986 
6.4748 33.986 
6.4743 33.986 

305 15.6 6.5113 33.955 



CTD Bottle Data - JR06 Leg 2. Transects 83 and 85. 

Event Press (db) Temp (OC) Sal (psu) Comments 

325 4589.2 0.1704 34.675 
3048.7 0.3484 34.682 
1518.2 1.9738 34.762 
1010.9 2.3730 34.714 

505.4 2.3291 34.452 
353.6 2.1379 34.273 
200.4 2.4705 34.128 
102.4 3.3281 34.017 

65.2 6.0273 33.956 
39.1 6.0398 33.957 
20.7 6.0397 33.958 

328 

334 

336 

1013.6 2.3083 34.692 
808.5 2.3564 34.621 
607.9 2.3041 34.493 
508.3 2.2279 34.405 
403.5 2.4089 34.321 
303.9 2.3605 34.190 
200.6 2.9202 34.135 
101.3 3.6604 34.059 

60.7 6.0827 33.978 
39.9 6.0929 33.983 
20.9 6.0965 33.980 

4588.6 0.1144 34.674 
3048.0 0.4710 34.689 
1517.4 2.0034 34.764 
1011.1 2.3062 34.683 

505.6 2.3750 34.402 
354.9 2.5540 34.269 
202.5 3.1447 34.145 

99.2 4.8391 34.053 
61.0 6.0528 34.004 
40.7 6.0685 34.004 
20.3 6.0766 34.004 

1011.4 2.3040 34.667 
809.4 2.3392 34.586 
605.5 2.3879 34.469 
505.5 2.4250 34.405 
404.3 2.5012 34.322 
301.6 2.6508 34.222 
202.5 3.2498 34.146 
101.4 4.0725 34.061 

60.1 6.0834 33.999 
39.7 6.1028 33.999 
21.1 6.1032 34.000 



Event Press (db) Temp (OC) 

338 1010.3 2.3132 
809.8 2.3387 
606.4 2.3694 
505.5 2.4123 
405.4 2.4778 
302.1 2.5195 
200.9 3.1356 
101.4 3.8392 

60.5 5.8651 
41.0 6.0687 
20.4 6.0712 

340 1010.9 2.3001 34.684 
808.7 2.3447 34.612 
606.2 2.3608 34.497 
506.4 2.3925 34.412 
403.6 2.4173 34.332 
303.0 2.5364 34.222 
203.5 2.6822 34.118 
100.4 3.5991 34.053 

62.5 5.6705 33.993 
40.5 5.9391 33.953 
21.3 5.9493 33.953 

342 4587.0 0.1119 34.673 
3047.9 0.4972 34.690 
1518.5 1.6019 34.710 
1011.2 2.1634 34.680 

504.8 2.2600 34.461 
352.5 2.2438 34.299 
201.0 2.2476 34.129 
100.8 2.8320 34.020 

60.3 4.7019 33 -82.5 
40.9 4.6964 33.823 
20.7 4.6844 33.821 

344 1006.1 1.8546 34.688 
808.9 1.9755 34.655 
606.1 2.0126 34.585 
504.9 1.7431 34.510 
404.0 1.2803 34.380 
303.0 1.8030 34.326 
201.0 1.1853 34.151 
101.1 0.9650 33.906 

60.7 4.8145 33.854 
40.5 4.8247 33.853 
19.7 4.8262 33.853 

Sal (psu) Comments 

34.653 
34.551 
34.429 
34.381 
34.321 
34.203 
34.123 
34.064 
33.982 
33.969 
33.969 
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Event Press (db) Temp (OC) 

347 1011.9 1.8416 
809.5 1.9431 
604.4 1.9892 
505.6 2.0665 
403.4 1.9985 
302.7 1.4321 
201.6 0.7469 
101.1 2.3694 

59.9 5.0011 
40.2 5.0976 
20.0 5.1154 

352 3872.3 0.1570 34.677 
2537.9 0.6311 34.697 
1519.0 1.5642 34.739 
1012.0 1.9446 34.711 

504.7 1.8320 34.534 
355.2 1.5906 34.417 
202.1 0.7381 34.155 

99.8 1.4948 33.913 
60.6' 5.3259 33.838 
41.1 5.3709 33.839 
20.7 5.3795 33.839 

366 4588.3 0.0075 34.670 
3046.7 0.3839 34.686 
1518.0 1.7663 34.756 
1010.9 1.8812 34.679 

505.0 2.0704 34.503 
353.6 2.2099 34.411 
201.8 1.5182 34.143 
100 :l 1.1165 33.900 

60.1 2.7129 33.891 
40.7 4.9541 33.817 
20.2 5.1409 33.798 

370 1011.2 1.8115 34.693 
808.6 2.0050 34.648 
605.4 2.1625 34.592 
506.3 2.1358 34.544 
403.0 1.5093 34.414 
303.4 1.6673 34.326 
202.3 0.8203 34.117 
101.6 1.2289 33.875 

60.0 5.0139 33.824 
40.9 5.0384 33.827 
20.3 5.1791 33.833 

Sal (psu) Comments 

34.701 
34.663 
34.599 
34.568 
34.491 
34.328 
34.154 
33.892 
33.841 
33.835 
33.835 



Event Press (db) Temp (OC) 

372 3048.2 0.3362 
2027.6 1.1481 
1011.6 1.8555 

757.9 1.9119 
506.6 1.9397 
353.4 1.8284 
201.4 0.9559 
102.9 1.1956 

40.0 5.2902 
20.4 5.4882 

Sal (psu) Comments 

34.686 
34.732 
34.703 
34.651 
34.561 
34.428 
34.157 
33.925 
33.830 
33.831 

375 3049.1 0.3167 34.686 
2028.1 1.0583 34.727 
1011.3 1.8178 34.706 

756.7 1.8762 34.664 
504.0 1.8386 34.530 
352.9 1.7928 34.431 
202.4 0.5606 34.116 
100.7 1.3052 33.894 

60.2 5.3241 33.834 
40.1 5.3367 33.833 
19.0 5.5105 33.836 

377 2971.5 0.2695 34.683 
2028.2 1.0206 34.725 
1011.7 1.7160 34.692 

758.3 1.8957 34.647 
504.2 2.1964 34.569 
354.1 1.7334 34.411 
202.0 0.7198 34.128 
100.6 1.6670 33.880 

60.7 5.4784 33.838 
41.1 5.6918 33.844 
20.0 5.7568 33.839 

379 1010.7 1.7406 34.706 
808.6 2.0290 34.687 
606.0 2.1301 34.630 
504.4 2.0333 34.561 
403.9 1.8402 34.461 
302.0 1.7713 34.365 
201.8 0.8465 34.147 

99.0 1.3405 33.881 
60.6 5.1849 33.837 
40.4 5.4739 33.834 
19.5 5.7566 33.829 



Event Press (db) Temp (OC) 

381 1012.0 1.7950 34.700 
807.3 1.9583 34.676 
607.3 1.9233 34.586 
504.8 1.8303 34.523 
404.4 1.8497 34.448 
302.4 1.8062 34.336 
201.5 0.8498 34.125 
100.8 1.2232 33.900 

61.2 4.9460 33.803 
41.1 5.2140 33.824 
20.4 5.6359 33.822 

383 1011.1 1.7730 34.697 
808.1 1.9585 34.660 
606.3 1.8250 34.554 
504.2 1.6795 34.479 
404.6 1.9693 34.445 
302.9 1.3963 34.271 
202.7 0.9543 34.120 
101.2 1.0224 33.923 

60.3 4.6849 33.840 
40.5 4.9936 33.811 
20.6 5.2955 33.815 

385 1010.6 1.8282 34.689 
809.7 1.9297 34.635 
606.7 2.0612 34.553 
504.8 2.0543 34.506 
403.9 2.0812 34.443 
302.7 2.0593 34.352 
201.5 1.5594 34.202 
100.9 1.1200 33.906 

60.2 5.0277 33.828 
40.5 5.2032 33.815 
20.6 5.5122 33.815 

387 1012.7 1.9337 34.693 
808.4 1.9494 34.621 
606.1 2.0571 34.532 
504.8 1.9711 34.459 
404.3 1.9773 34.380 
303.6 1.1168 34.184 
201.6 0.9687 34.047 
101.5 2.4234 33.886 

61.4 6.0444 33.956 
39.9 5.9300 33.906 
21.0 5.9189 33.876 

Sal (psu) Comments 



Event Press (db) Temp (OC) 

389 4073.5 0.1391 34.675 
3049.7 0.4404 34.689 
1518.4 2.0749 34.782 
1011.1 2.3932 34.739 

506.3 1.9510 34.453 
354.7 1.4123 34.243 
201.5 1.7784 34.101 
101.5 1.9204 33.962 

61.2 5.5968 33.892 
40.1 6.0806 33.947 
20.1 6.0895 33.949 

Sal (psu) Comments 
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Annex VIII 

Gyro compass errors from astronomical sights for no. 2 gyro for cruise 
JR06. 

Date 
30/12/93 
01/01/94 
03/01/94 
12/01/94 
19/01/94 
19/01/94 
19/01/94 
19/01/94 
24/01/94 
29/01/94 
30/01/94 
30/01/94 
31/01/94 
31/01/94 
31/01/94 
02/02/94 
03/02/94 
03/02/94 
04/02/94 
05/02/94 
05/02/94 
09/02/94 
09/02/94 
14/02/94 
15/02/94 
02/03/94 
02/03/94 
03/03/94 
03/03/94 

~;7GMTl . 
04I40 
02: 16 
22:56 
06:37 
22: 58 
22:58 
22: 58 
00:27 
21:17 
04:47 
21:51 
02: 16 
03:55 
03:55 
02:06 
03:35 
09:24 
02:25 
03:07 
07:26 
21:57 
23:46 
21:19 
03: 15 
17:46 
21:29 
09:ll 
1059 

Latitude 
51” 42’ S 

Longitude 
57” 49’ w 

51” 39’ s 55”53’ w 
50” 17’ s 48” 03’ W 
53” 48’ S 38” 28’ W 
53” 55’ s 36” 58’ W 
55” 55’ s 37” 15’W 
55” 55’ s 37” 15’W 
55” 55’ s 37” 15’ w 
58” 51’S 47” 46’ W 
51” 45’S 56’ 39’ W 
52” 02’ S 54” 09’ w 
52” 36’ S 48” 38’ W 
52” 44’ S 47” 09’ w 
52” 48’ S 46” 37’ W 
52” 48’ S 46” 37’ W 
53” 39’ s 38” 38’ W 
51” 59’ s 40” 18’W 
51” 37’ s 40” 36’ W 
50” 41’ s 41” 22’ w 
50” 33’ s 39” 54’ w 
50” 37’ s 39” 06’ W 
49” 48’ S 37” 32’ W 
49” 48’ S 37” 35’ w 
49” 26’ S 36” 25’ W 
49” 27’ S 36” 25’ W 
56” 33’ S 51” 47’W 
55” 53’ s 52” 42’ W 
53” 39’ s 55” 24’ W 
53” 19’S 55” 49’ w 

.Gyro error 
+0.5 
+0.5 
+l.O 
+l.O 
+2.0 
+l.O 
+2.0 
+2.0 
+2.0 
+l.O 
+1.5 
+1.5 
+l.O 
+1.5 
+l.O 
+1.5 
+1.5 
+2.0 
+1.5 
+1.5 
+2.0 
+1.5 
+0.5 
+1.5 
+0.5 
+1.5 
+3.0 
+3.0 
+2.0 



Annex IX CHERNIKEEFF LOG CALIBRATION 2W9/93 

The following calibration details were taken over several runs of a measured mile. Weather 
conditions were ideal although there was a tidal element present. 

Each run is marked with respect to the ships heading, being either East or West. 

WEST 
EAST 
WEST 
EAST 
WEST 
EAST 
WEST 
EAST 
WEST 
EAST 

RO60 
RO60 
RO90 
RO90 
R120 
R120 
R150 
R150 
R180 
R180 

SO588 
SO466 
SO787 
so907 
so990 
s1292 
s1149 
s1575 
S1272 
s1755 

A0588 
A0642 
A0934 
A0966 
Al274 
Al288 
A1503 
A1521 
Al693 

, Al692 

Prior to the runs being started all data held in memory was erased and once the runs were 
completed and the new curve was calculated the following settings are now being used. 

R060 
R090 
R120 
R150 

SO527 A0615 
SO847 A0950 
s1141 A1281 
S1362 A1512 

1 R180 1 s1513 1 Al692 

Since heading for Montevideo the Chernikeeff Log has been very accurate, at most 1% in error but 
frequently much less than that (based on distance covered in a 24 hour period). 

Interesting that the above figures are different from all previously taken. Will monitor the speed 
whilst in the Southern Ocean. 

Settings prior to the above test were: 

R060 SO483 A0500 
RO90 so755 A0850 
R120 so995 Al000 
R150 s1193 A1250 
R180 S1386 A1550 




