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INTRODUCTION

Cruise CD80 on the RRS Charles Darwin conducted a sampling programme, PETROS
(petrogenesis of gblique gpreading) along the Reykjanes Ridge between 57°N and 63°N
(figure 1) during the 15t Septernber 1993 (from Barry, south Wales) 1o the 15t of October
1993 (arriving in Reykjavik, Iceland). In addition to the rock sampling programme, a new
SIMRAD EMI]2 multibeam swath bathymetry system was employed 1o compleie our
bathymetric and sidescan coverage from 57°N to 63°N along the axial crest of the Reykjanes
Ridge (figure 2). Cne hundred and ninety one sample stations were occupied, of which 31
were rock chipper stations, 158 were conventional dredge stations and 2 were CTD stations
(igure 3). This number of sampling stations exceeds by more than 3 times the number
originally plarmed. This was because of the deployment of a rock chipper device with a 45
minute tum around time, and a new dredging strategy in which the dredge is allowed less

than a 20 minute bottom time.

Rock sampling targets were en echelon axial volcanic ridges (AVR) and inter-AVR
basins, well developed seamounts, 50-120km long swells and inter-swell troughs, the
transition zone between axial crest and axial valley morphology centred on 59°N, and the
long wavelength regional bathymetric and gravity anomaly associated with the Icelandic hot-
spot. These features were identified from high resolution side-scan images (collected with
the IOSDL Towed Qcean Bottom Instrument, TOBI), 3.5 kHz echo scunder profiles, free air
gravity measurements, and Hydrosweep muliibeam bathymetric charts, made during the
IOSDL mid-ocean ridge project cruise EW9008 in Qctober 1990, and SIMRAD multibeam
bathymetric data and SIMRAD multibeam sidescan sonar data collected during this cruise.
In additon, CTD casts were made at stations that, from the sampling or sonar data, gave
indications of hydrothermal actvity.

More than 400 different rock types were recovered, along with 130 sediment
samples, and about 240 biclogical samples. The average space between sample stationl was 2
km, although in detailed sampling areas the spacing was | km. This is the highest density of
rock samples taken anywhere along the MAR, and increases by ten times the number of

samples collected along the Reykjanes Ridge during the famous study by Jean-Guy Schilling
1]

The primary objectives of PETRQOS were to determine the geochemical and tectonic
evolution of oblique-spreading ridge segments, to explore and map the relationship between
such ridge segmenis and hydrothermal activity, and to determine the extent of influence of
the Icelandic hot-spot on the Reykjanes Ridge.
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SPECIFIC OBJECTIVES

To determine the geochemistry of AVRs of different morphology, between 57°30'N
and 62°30'N, and thereby assess the relationship between petrogenesis and the volcanic and

tectonic evolution of crust forming the axial valley and crest.

To measure the geochemical variation among intermediate-wavelength ridge-
segments, between 63°N and 57°N, and hence to explore the behaviour of shallow mantle

flow beneath constructive plate-margins.

To detect the geochemical influence of the Icelandic hot-spot mantle plume with
distance along the Reykjanes Ridge, between 63°N and 57°N, and to asses its influence on
the style of oceanic spreading.

To observe the occwrrence and compositional variation of hydrothermal deposits
along the axial valley, between 62°30'N and 57°30'N, and hence to assess the relationship of
hydrothermal activity with the petrogenetic and tectonic evolution of constructive plate-

Mmargins.

We aimed, through the PETROS project, to further our understanding of the
relationship between shallow magmatic processes, shallow and deep mantle dynarnics, and

lithospheric tectonics at constructive plate-boundaries.

SCIENTIFIC BACKEGROUND AND RATIONALE
Oblique Spreading at Constructive Plate-boundaries

There is a dichotomy between the occurrence of oblique spreading centres and our
current understanding of plate tectonic processes. Spreading centres are considered to be
passive features, formed in response to the separation of tectonic plates (2], Hence their
orientation, spreading rate, and morphology are intrinsically linked 10 global plate-tectonics.
By consistently maintaining an oblique orientation to the direction of plate separation,
however, oblique spreading centres appear not to conform to the model for their passive
behaviour. The study of oblique spreading centres, such as the Reykjanes Ridge, is aimed at
elucidating the connection between global plate-tectonics, local plate motion, and the role of

the lithosphere and asthenosphere in forming a constructive plate boundary.
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The Reykjanes Ridge

The Reykjanes Ridge is a slow-spreading ridge criented at 035°N, oblique to the
plate separation trend of 099°N, that has an axial horst in the north, and an axial graben in
the south [3]. Following cruise EW9008 in October 1990 of the R/V Maurice Ewing, three
scales of morphological feature characteristic of the Reykjanes Ridge have been identified
[4.5], We believe that short-wavelength segmentation (10-50 km), forming en echelon axial
volcanic ridges, is linked to local stress distribution and magma-plumbing in the lithosphere.
Also, intermediate-wavelength bathymetric segmentation (50-120km) and long-wavelength
regional bathymetric variation (over 400km) are the results of mantle dynamics, the former
being an affect of diapiric mantle flow in response to plate separation, while the latter is
related to variations through time of mantle temperature within the Icelandic hot-spot. A
description of these three process and their affects is given in the following sections. The
PETROS project aims to examine, identify and separate these essentially different processes,
thereby furthering our understanding of the contribution 0 mid-ocean ridge spreading

dynamics by both the locai and regional tectonic environments.

short-Wavelength Segmentation

GLORIA, Hydrosweep and TOBI data show that the primary spreading unit of the
Reykjanes Ridge is the AVR, oriented oblique to the trend of the ReyXjanes Ridge but
orthogonal to the plate separation direction of 099°N, and 30-60km in length. Although
AVRs were first recognised from GLORIA images (3], high -resolution deep-towed side-scan
sonar images from TOBI, and detailed muliibeam bathymetry, revealed marked variation in
their morphology. We have interpreted this variation as an effect of an evolutionary cycle of

tectonic and magmatic change(4:5].

AVRs with a high aspect ratio (ratio of length to breadth) of 8-12, form narrow
ridges of fresh unsedimented and untectonized volcanic material that stand proud of an
otherwise tecionized and sedimented axial-valley floor. These feanres, interpreted as the
earliest stage of AVR development, are dominated by fissure- and conical-seamounts and are

fanked by a hummocky volcanic terrain.

AVRs with an intermediate aspect ratio of 3-8 form periclinal ridges of fresh volcanic
material, and are interpreted as the most constructively mature stage of AVR development.
They are dominated by large and abundant flat-topped and conical seamounts and are

flarked by both hurmmocky and sheet-like volcanic terrain.
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AVRs with low aspect ratios of <5 form morphologically subdued rnidges with many
fault controlled horsts and grabens of sedimented and tectonized volcanic material. These
features, interpreted as the final and essentially destructive stage in AVR evolution, are

dominated by tectonized flat-topped seamounts, although there are also some young-looking,

conical searnounts.

] jiate-Wavel nS .

The bathymetric data between 62°30'N to 57°30'N has shown that the Reykjanes
Ridge is further subdivided into broad, intermediate-wavelength swells oriented parallel to
the ridge trend of 035°N, and 50-120km long. These swells vary in morphology from
periclinal concave-sided high-amplitude types, to concave-sided low-amplitude varieties, to

saddle-shaped convex-sided low-amplitude features (4],

The bathymetric and free air Bouguer gravity anomaly profiles along the Reykjanes
Ridge show a long-wavelength variation (Figure 4), with 2 steep slope inflection inclined
away from the hot-spot, here termed a ‘'wave’, between shallow (<1100m) seafloor in the
north and deep (>1800m) seafloor in the south. The front of the ‘wave' coincides with a
change in a transition from an axial crest to the north and an axial valley to the south. There
is also a change in the spreading style of the Reykjanes Ridge at this transition zone, to the
north of the 'wave'-front, spreading occurs via a continuous ridge oriented oblique to the
spreading direction and containing short-wavelength AVRs, to the south of the ‘wave'-fromt
spreading is by intermediate-wavelength AVRs oriented orthogonal to the spreading
direction and separated by short (<10km) transform offsets.

Hypothetical Geodynamic Models

We believe that the various scale tectonic feature identified above result from
lithospheric, shallow-asthenospheric, and deep-asthenospheric processes, and expected them
to have significant and identifiable geochemical affects. A hypothetical model predicting the
petrological and geochemical characteristics of the different processes is outlined below. By
testing these predictions against detailed petrological and geochemical analyses of samples
collected from carefully selected sites along the Reykjanes Ridge, we expect to identify,
differentiate and assess the effects of these different fundamental processes on the formation

of oceanic lithosphere.
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Lithospheric Evolution Model

The AVR evolutionary cycle, identified above, has all the characteristics of a
lithospheric process in which a limited supply of melt is focused into some areas at the
expense of others. The various AVR morphologies, from narrow non-tectonized features
through rounded hummocky periclinal ones and finally tectonized and sedimented AVRs,
reflect changes from initial volcanic activity and waxing magma supply, to mature magmatic
development during the highest magma flux, and finally to a tectonically destructive phase
of waning magma supply, may be reflected geochemically.

The relationship between the development of the AVR and its geochemistry can be
compared to the cbserved development of propagating ridges in which the initial stages of
ridge-tip development are accompanied by fissure eruptions of primitive melts [6].

The intermediate-wavelength segmentation along the Reykjanes Ridge has all the
bathymetric features characteristic of shallow (<40km deep) adiabatic asthenospheric
upwelling which forms distinct mantle micro-plumes with a separation of 70-150km. Such
micro-plumes are less dense than the swrounding mantle and generate 'bulls-eye-shaped’
negative gravity anomalies and are generally considered to be responsible for second-order,
intermediate-wavelength bathymetric segmentation [7] . Experiments using layer density
models suggest the micro-plumes form as result of Rayleigh-Taylor instabilities [8.9],

We believe that melt production and focusing should be greatest in micro-plume
centres (where the mantle has the greatest vertical adiabatic component) ensuring that
crustal formation is dominant over crustal extension above the micro-plumes. This process is
manifest by sheoaling of the spreading ridge over the plume centre due to the thermal
buoyancy effect of hot manile, combined with an enhanced magma flux and a consequently
thicker volcanic crust [10],

Deep Mantle Flow Model '

The long-wavelength regional bathymetric and free air gravity variation along the
Reykjanes Ridge is probably related to large-scale variations in mantle temperature and or
composition that are initiated by the Icelandic Hot-spot. Ideally the bathymetry around a hot-
spot should deepen continuously as the temperature of the plume-head decreases away from
its centre (111 . The segment of the Reykjanes Ridge that deviates from this predicted
increase in depth (ie. the ‘wave') reflects an anomalously low mantle density.

From the coincidence between the position of the 'wave'-front and the transition in
morphology of the Reykjanes Ridge, from a ridge crest in the north to an axial valley in the
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south, we infer a relationship between variations in mantle temperature (originating here in
the hot-spot) and changes in spreading style. Spreading and crustal accretion at the
Reykjanes Ridge over the past 10-14 Ma has preserved a history of these deep-mantle
processes that would not otherwise be apparent [12]. The linear magnetic reversal pattern
about the Reykjanes Ridge reveals a history of changes of spreading style. Between magnetic
anomalies 15 and 13, the ridge changed from a spreading style characterised by an oblique
crestal ridge and AVR segmentation, to a spreading style dominated by an orthogonal
pattern of short ridge segments and offsets [12:13]. This change migrated rapidly from north
to south by means of ridge jumping, overlapping, decapitating, and linking indicating a
progressive cooling of the mantle beneath the Reykjanes Ridgel12]. The orthogonal pattern
of spreading continued unti! magnetic anomaly 7 time, when a reversal to oblique spreading
began again in the north, and migrated south to its present position at 58°N. Should there
be a relationship between spreading behaviour and the mantle temperature ‘wave’,
originating in the Icelandic hot-spot, then the magnetic reversal pattern suggests a
propagation of the ‘wave' from north to south down the ridge at a rate of 10 cm per year (14],

The identification of mantle temperature ‘waves' migrating out from Iceland provides
a unique opportnity 1o examine the relationship between the temperature and geochemical
components of the hot-spot plume. The variation in hot-spot geochemical signature away
from Iceland will give an indication how the head of the hot-spot plume dissipates away from
its centre, what the thermodynamic and geochemical processes forming hot-spots are and
how hot-spot mantle plumes interact with the shallow asthenosphere.

CRUISE STRATEGY
Rock Sampling

The positions of the sample stations are shown on figure 3. Four areas were targeted
in detail: the "C" area (57°N to 58°N), the “transition zone" (58°30'N to 58°30'N) where the
ridge changes from an axial crest to an axial valley, the "B" area (60°N to 61°30'N) and the "A°
area (61°30N to 62°30'N). The nomenclature of areas *A" to "C" is the same as that adopted
for the same three areas surveyed during cruise EW9008 in 1990. Within each of the four
main areas studied during cruise CD80, three AVRs were targeted in detail, each AVR
representing the initial-, middle- and end-members of volcanological morphology and
development. Detailed sampling involved a minimumm of one station at each AVR tip and two
stations located near its centre. In addition a total of thirteen swells, and their inter-swell
basins, were targeted in detail. Further, every non-special AVR was targeted with at least two
stations, and every inter-AVR basin with one station. Care was taken not to preferentiaily

sample seamounts or non-seamount areas. Precise stations were selected on the basis of TOBI
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sidescan sonar imagery, multi-beam bathymetry, 3.5 kHz echo sounder profiles and acoustic
back-scatter energy (from the SIMRAD multi-bearn sonar). Areas with high probability of
bare rock exposure were preferred to those with probable sediment drape.

The final distance between sample stations was, cn average, 2 km. As the sampling
progressed the strategy developed according to experience, by ground truthing the various
geophysical data-sets, and by time constraints imposed by both the performance of the
sampling devices (see following sections) and time lost due to poor weather (a total of 70

hours).

The northem latitude of the Reykjanes Ridge has a history of glacial sediment input,
50 care was taken to avoid collecting material that was rounded and hence possibly not insitu.
As well as the historic glacial sediment input, the influence from the Irminger Current and
Norwegian Sea Current sweeping the ridge with sediment has led to local sediment ponds
that hindered sampling. The rock chipper suffered the greatest from sediment drape, and

was eventually abandened as a sampling device for this reason (see following sections).
Geophysics Surveying

The SIMRAD EMI12 multi-bearn swath bathymetry system was used for the first time
on the RRS Charles Darwin cruise CD80 (see following sections). We occupied five survey
areas (figure 2), the main area being between 58°30'N and 59°30' around thé "Transition
Zone". In addition we logged the EM12 data during all station work and hence have covered
the entire axial region of the Reykjanes Ridge with both EM12 multibeamn bathymetry and
sidescan. Sidescan sonar imagery from the EMI12 is comparable in resolution to instruments
such as the 30kHz sidescan sonar SEAMARK [I. We found the EMI12 to be an esserntial 1ol
when fine tuning the position of sample stations in poorly charted areas. Our strategy was to
steam through the statior way point while scrutinising the bathymetry and backscatter data,
then relocate the sample station accordingly. The ship's crew were then informed of the new

position for the station and the vessel subsequentdy repositioned.

During surveying, we also deployed and logged total magnetic field intensity from
the towed flux gate magnetometer; gravity from the on board LaCoste and Romberg gravity
meter; 3.5 kHz (depth and echo strength) and 11 kHz echosounder data (both from dolphin-
fish bome transducer arrays). During station work, the magnetometer was recovered and

hence not logged.
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Water Column Studies

Two CTD, nephelometer and transmissometer stations were occupied. The first was
made on the basis of some urusual biology recovered and heavily Mn-stained basalts and
involved a down cast, tow-yow and up-cast. A nephel -rich plume signal was identified 250
300 m above the seafloor that was narrow (5-10 m deep) but consistent over a lateral distance
of 500 m. The second deployment was made on the basis of diffuse echoes extending for 30
m above the seafloor observed on both the 3.5 kHz and 11 kHz echo sounders. No optical
signals were seen during the casts, but temperature conductivity layers of 50m thick were
observed. Although the acoustic features remain unidentified, we note that a seismic swarm
began in the vicinity (best location of 61°42'N), detected two days later.

POST CRUISE RESEARCH PLAN

Because the Icelandic Hot-spot is geochemically close to N-MORB (except for its
elevated 3/4He ratio) it will be essential to ensure the highest degree of analytical sensitivity
when analysing the samples in order to discriminate the various effects of mantle
heterogeneity and variable partial melting that we anticipate finding along the Reykjanes
Ridge.

The major data set collected on CD80 are the rocks. Hard rock analyses are to be
made by Dr Rex Taylor (Southampton University/Royal Holloway and Bedford New College,
Egham), working in collaboration with Bramley ] Murton (IOSDL) and Mathew Thirlwall
RHBNC (RHBNC). We expect to analyse 300 bulk-rock samples for major and trace elements
by a combination of XRF and inductively-coupled plasma mass spectrometry (ICP-MS). Rare-
earth-element analyses will be made by a combination of ICPMS and isotope dilution, spark
source mass spectrometry. Isotope analyses for 87/86 Sr, 143/144 Nd, 204/206/208 Pb,
3/4He and possibly U/Th disequilibrium will also be made. Petrological studies are to
include micro-probe analyses and digitally determined mineral abundance analysis.

The geophysics data set are 1o be used initially with the ground truthing to develop a
relative age map, and hence volcanic activity map, for the ridge. We aim then to further our
understanding of the tectonic and vclcanic processes that operate along the ridge axis. Our
initial impression is that the new data support our initial model of AVRs in different stages of
volcanic construction and tectonic destruction [4:5],

In addition to the rock samples collected were about 240 biological samples and 130

sediment samples. The biological and sediment samples were frozen at minus
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8°C. The biological samples represent one of the most complete suites of data for the regional
variation in the colonisation of mid-ocean ridges and are to be the subject of an MSc student
thesis

BM
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INSTRUMENTATION REPORT
Sampling Objectives: Petrology and Volcanology

One of the primary objectives of CD80 was to investigate the petrological and
geochemical variation along the Reykjanes Ridge. To realise this objective, sampling was
organiéed to maximise spatial coverage along the targeted region of the ridge. Further
objectives (discussed in detail in section 1) were to investigate the nature and petrology of
individual AVR's and swells. This was approached by selecting particular AVR's and swells
along the ridge for closer-spaced sample targets (figure 4).

Sampling Methodology and Procedure

Two rock sampling techniques were employed during CD80; the rock-chipper and
the dredge.

The Rock-Chipper

The rock-chipper consists of five case hardened steel cutting cups capped with
analytical grade wax. A hole was made in the wax cap to allow any sediment 1o be captured
and recovered inside the cup. The cups were bolted to a steel head assembly, which in turn
was bolted to a lead and steel column (figure 5). The chipper was deployed using the hydro
wire until the tool was approximately 200m from the SIMRAD Precision Echo Sounder
determined sea floor depth. At this stage the rock-chipper was halted for 5 mins to allow itto
stabilise. The rock-chipper was then lowered at a rate of 125 m/min until impact. This was

observed as a change in wire tension on strain gauge and load meter.

When the rock-chipper arrived on deck, the chipper-head was unbolted and carried
1o the processing area with the cutting edges facing down to avoid sediment loss from the
cups. The rock-chipper cutters were then removed from the head and checked for sedimemt
content. If present, the sediment was removed and bagged. The larger rock fragments were
hand picked from the wax. To remove the embedded fragments from the wax, the cutting
cups were placed into beakers of water at 150°C. After 45 minutes the wax floated to the
surface and deposited the fragments at the base of the beaker. The hot wax was then
decanted from the beaker and the rock sample recovered. The sample was then described
and bottled.

Ihe Dredge
The dredge consisted of a standard assemblage of jaws, ¢hain-bag and pipe-dredge.
Samples were obtained from both the chain bag and the pipe-dredge. The dredge was
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deployed off the afterdeck on the coring wire with three and five tonne weak-links on the
shackle and chain respectively. A 10.2 kHz pinger was attached to the cable at 200m above
the dredge. The dredge was lowered until it reached the bottom. At this point the wire-out
and ship position were logged. The ship then made way for approximately 1 cable or 5
minutes. Hauling-in then proceeded at <10 mymin, until the dredge was lifted off the
bottom. Total bottom -time for the dredge never exceeded 20 minutes. Wire-out and ship
position were logged at this time. The dredge was then recovered to the after deck.

Material sampled by the pipe-dredge consisted of combinations of unconsolidated’
sediment, rock fragments and fauna, while the bag dominantly recovered solid rock sampies.
After recovery, the haul was initially separated into biological and geological groups.
Representative biclogical specimens were selected and immediately frozen or placed in
preservative. Any unconsolidated sedimentary material from the pipe-dredge dredge was
bagged and frozen. Solid rock material was washed, prior to sorting into distinct

morphological and petrological groups.

The dredge's track across the sea floor during its bottom-time was then calculated,
assuming the dredge took a straight path behind the ship and that the dredge wire was

taught, using trigonometric thecrem.

Samoli L .

Of the two sampling techniques, the rock-chipper has the advantage recovering
material from a relatively exact location beneath the ships station, and collecting from an
mdividual outcrop. In addition, the round-trip time is effectively limited to the descent and
ascent of the tool through the water column. Disadvantages of the rock-chipper technicue
that were experienced include the sample size (typically < 5g) and the relatively high rate of
failure to collect any rock sample. The fact that rock material was not recovered at many
deployments (around 50%) was ascribed to the chipper-head colliding with sediment or
coral. A further disadvaniage of the rock-chipper is that it requires the vessel to remain
exactly on station while the tool is deployed. This means that when rough sea conditions are
experienced, positional stability cannot be guaranteed and therefore the rock-chipper cannot

be used.

The dredge has advantages over the rock-chipper in having a relatively high success
rate (around 95%) and the recovery of large sample masses (approx.1 0 100kg). However, a
significant disadvantage of the dredge is the relatively imprecise location of the recovered
material. This is due to the distance the dredge covers while on the sea fioor. As the

requirement of a perfectly stable station is not essential during dredging, the dredge can be
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deployed in more adverse weather conditions compared to the rock-chipper. However, it
should be noted that modification to the traditional method of dredge deployments on CD&0
resulted in dredging being continued into worse weather than had been possible before. The
modifications essentially involved the setting of cleats in the afterdeck (about three metres
fore'ward of the position occupied by the dredge when it was hanging from it wire above the
deck with the A-frame fully retracted). Ropes were fastened to the dredge bag by hocks, while
the dredge was level with the afterdeck railing but still over the side, and then nun through
the deck-cleats, 1aking up the slack both fore'ward and beamward, thus stabilising the

dredge during recovery.

In the initial stages of the cruise the rock-chipper was deployed at 60% of the
planned way points. However, the failure to recover rock samples at many sites during this
period led to a re-evaluation of rock-chipper sites. Rock-chipper deployment was then
restricted to sites which were assessed as having minimal sediment cover on the basis of TOBI
sidescan images. Where TOBI data was not available, the decision to deploy the rock-chipper
was based on observations from the ship's 3.5 kKHz echo sound profiler. After 75 way poims
the dredge turn-around time had decreased to around 2.5 hours, not significantly more than
that of the rock-chipper. This, in combination with the continued low success rate of the rock-

chipper, led to the decision 1o change the sampling strateqgy to dredging only.

During the first two deployments of the dredge, the botiom time was 20 mins. This
was subsequently shortened to 15 mins 10 reduce the turn-around time for each dredge
deployment. The dredge on botiom time was further reduced to five minutes after way point
71. An additional advantage of a shorter bottom time is a more precise sample track The
length of the sample track was calculated as 800 m for 30 minutes bottom -time and 356m

for 5 minutes bottom-time.
Sample Cataloguing and Storage

The igneous samples were catalogued with reference 10:
phenocryst composition and conternt
vesicle density
morphology (sheet flow, pillow lava, or not determinable)
freshness

manganese staining

The larger fragments (>10cm) were stored in heavy duty woven sacks. The smaller

fragments were placed in plastic containers or bags and boxed prior to ransport.
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The chipper samples were stored in 60l plastic bottles. Because of the change in sampling
strategy resulting in an order of magnitude more samples being collected, and the
unexpected recovery of sediment and biclogical samples, we ran out of purpose storage
material (bags and bottles) by half-way through the cruise. This problem was overcome
through the use of plastic rubbish-bags donated by the Chief Steward's office.

Thin-sections were made on board for the major lithology recovered at ~60 of the
sample stations. These were prepared in the traditional way: a Smm slice was removed from
the interior of the sample by a diamond trim-saw, this slice was then polished on one side on
successively finer carborundum grits (from 120 to 400 grade), it was then fixed to a glass-
slide using canada balsam and a hot-plate, when set the other side of the rock-slice was then
polished through successively finer carborundum grits until a constant thickness of 30mm
was attained, the finished thin-section was then coated in fine-grade mineral oil to aide

ITHCTOSCOPY.

Volcanological and Petrological Observations

Of the volcanic material collected ~20% could not be positively assigned to either
pillow lava or sheet low. The remaining rocks were in the ratio of 75:25, pillow 1o sheet flow.
Around 85% of the lava recovered was categorised as unaltered to slightly altered. Most of
the samples had fresh glassy margins, and relatively crystalline inner sections. Some
alteration of the glass was observed in certain hauls. This correlated with the presence of a

sedimentary layer above the lava.

Some idea of the relative age of the fiows was gained from the state of alteration,
presence and tickness of sedimentary cover and degree of colonisation by fauna. Manganese
staining was noted on several samples but no correlation between its presence and sample
age and location could be established.

On most occasions (70-80%) the dredge haul recovered a single petrological type
(based on phenocryst, lava form and alteration characteristics). This petrological grouping
was separated into sub-groups on, for example, the basis of glassy pillow rim and pillow
interior sample. The most common difference between lavas within a single haul was
variation in phenocryst content. Over the course of the sampling only three phenocryst
phases were observed. In decreasing order of abundance these phases are plagioclase,
olivine and clinopyroxene. Each dredge sample was categorised by the observer into aphyric,
sparsely phyric or highly phyric. From this data it was possible 1o plot the distribution of
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phenocrysts and their abundance with sample location. From this it was seen that

clinopyroxene is restricted to the interval between 59°N and 61.5°N.

THE SIMRAD EM-12 SYSTEM

The first use of the Darwin's EM-12 multibeamn sonar mapping tool was during the
CD80 (PETROS) cruise to the Reyljanes Ridge in September 10 October 1983. The swath
bathymetry data covered five designated survey areas (fig. 2) as well as all 196 sample
stations and inter-station areas. The quality of the data was of an extremely high standard,
both from the designed survey lines and from the stations. The swath extended over
approximately four times the water depth, with a minimal of signal drop-outs at far the range
of the swath {even in sea-state force 8), and no detectable mterference from other acoustic
equipment in use. The sidescan sonar output from the EMI12 was also of excellent quality,
with a sample resolution seemingly closer to that achieved for generic sidescan sonar systems
such as SEAMARK II. Hard-copy output from the EM12 sidescan sonar was arranged at a
scale of 1:50,000 to match the existing hard-copy TOBI records for the Reykjanes Ridge. The
hard-copy output produced real-time slant-range corrected and anamorphosed Imagery.

Unlike conventional sidescan sonar data, those from the EM12 were automatically
corrected for variations in signal intensity and scattering with a derivation of Lambert's Law
(using the recorded bathymeitry as an incidence reference). As a result, the output was a
close approximation of the acoustic back scattering strength due 10 roughniess and physical

properties of the seafloor.
Multibeam Sonar Kcquisition

The MERMAID system, SIMRAD's generic data acquisition package, was based cn a
SUN Spark 10 platform. Its primary function was 1o logg raw-data, and correct this for
changes in the attitude of the vessel (roll, pitch and heave) as the data were acquired.

Multibeam Sonar Processing

The NEPTUNE system, SIMRAD's generic data processing package, was also mounted
on a SUN Spark 10 platform. Iis primary functicn was to,Clean the daia for both systematic
and non-systematic errors, merge the data with corrected navigation, and generate files
suitable for plotting with a variety of geographic projections. Data quality control filtering by
NEPTUNE involved noise and spike filtering using a wide range of parameters and

P o
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statistically based thresholds. It also provided gridding routines to assemble coherent data
sets from a number of survey lines.

Multibeam Sonar Visualisation

Thé third component of data reduction with SIMRAD's generic software is through the
IRAP module, a visualisation software package allowing a high degree of flexibility in data
viewing and analysis. The software was mounted on the same SUN Sparkl0 as the NEPTUNE
systemn. Data representations were produced as both pan-form charts and 3D trend-surface
diagrams. Hard copy outputs were available for sizes up to A3 (for colour fill and/or isobath
charts) or up to AO for isobath charts only.

Sidescan Sonar Data

The sidescan sonar data from the EMI12 system is available in two formats: a
geometrically corrected and Larnbert's Law corrected out put; and as a total reflectivity map
for each beam. The latter proved to be easy to import on to a workstation and to be
visualised, being correct for navigation and beam position. However, the quality of the data
was poor, with systematic artefacts due 1o the geometry of the data acquisition system
swamping any useful geological information. The more conventional sidescan data from the
EMI2 was not possible to load on to a work station because of difficulties in understanding
the SIMRAD formats. The data hard copy out put was excellent, however, although the
Lambert's law correction for beam -slope incidence was of questionable advantage for

geological imerpretation.
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cbDs0 SHIPS TRACK

5w 30°'W 25W 20'W
65'N ' : : 65'N
(Julian Days) Reykjavik
60°N - 60°N
55°N T T T 55'N
Bw 30'W 25'W 20°W

Fig. 1  Track chart: RRS Charles Darwin Cruise CD80, 01 Sep - 01 Oct 1893
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CD80 SIMRAD SURVEY LINES
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Fig. 2 SIMRAD EM12 multibeam swath sonar surveys (excluding station
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CD80 SAMPLE STATIONS
Steinaholl
|
.. i
&
"A" AREA i
=
-
]
&
&
8
]
*B" AREA
]
.
TRANSITION ZONE
]
“‘C*" AREA
E
-
1 | { : |
34 3z 30 28 26 24
Longitude (°W)
Fig. 3 Rottom sampling stations for CD80
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Free-air gravity profile along the Reykjanes Ridge showing the position
of the swells and intervening troughs referred 1o in Appendix 2.
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ROCK -CHIPPER HEAD ASSEMBLY
30 cm |

~l— -

hex -bolt

20cm

case -hardened ~.
cutter head ~——_ |} i -

Fig. 5 Chipper head assembly

grub screw



APPENDIX 1: CDBO Cruise Leg

DAYITIME | LAT. {'N) | LON. {'W) |w.P.|COURSE [HEAGING] SPEED] DEPTH|MAGNETICS | GRAWITY | 3.5kH | 10.2kHz | SPECIAL COMMENTS |
Jullan d » -« ke ] imy [  at | moa | ECHO STRENOTH | _ECHO STRENGTH | B
248/00002 86" 34.30 2787 2760° N1 1259 480 120302 Sitart Logging CD8O
24800302 54°3%8 30 2787 2733+ 1.4 107 50180 120346

248101002 B6°35.70  20°10.80 2787 2724° V1.8 1406 BOZOP 129857

248/01302 56°368.80 02140 2707 1.8 1513 60143 12970.3

248/02002 §6°37.20 20'32,30 278.7 1.8 1397 s0z07 124780

248502302 s8I0 20°43.30 2787 1". 16 S0107 120480

248703002 58" 0 20°83.40 787 11.8 1728 50293 12064 ¢

248103202 58*20.60 21'04.30 2787 .. 17 50220 12979.8

240/04002 68°40.80 21"18.80 aray 1.8 1758 0338 120078 Change Watch
240/04302 Ea*41 80 21°25.70 2ra.7 1.8 1256 10085 120078

248/0600Z 584250  21738.40 2707 1.8 2018 so266 120808

248/05902  B6*43.20  21°47.30 2787 1.8 2188 80160 120744

240/08002  58°43.90  21'67.40 2707 1.0 2170 80173 12870.0

240/08307 £8°44.00 22°07.00 2747 1.4 2201 50833 . 129720

248/07002 58°45.10 Fo ol Bl 278.7 1.8 2280 B0a72 12976.2

248007302 58°40.70  22°20.50 78 1.8 2461 gosse 129728

240/00007 5a°47.80 21*38.60 2787 11.8 2878 (1221 129835, 7 Changs Watch
TAMONIOZ  BETAR.S0 224980 278.7 .8 2001 50838 12006.0 No PES Depth recorded
T4M0H00Z  £8%49,30  23°00.00 2787 1.8 2078 5078 12080.8

40/09302  E8°80.10  23'10.40 2747 118 3130 80722 129581

24010002 68°50.80 29*20490 278.7 1.8 11 s0%82

248/10302 68*61.70 23" 8% 278.7 2762 1.8 3083 20478

24811002 E6'62.00  23°42.10 2787 FITAC 418 2034 80900

240/11302 £6°53.T0 23°82.80 2707 274.0* 1.8 3016 s084)

240112002 SE'E5.10  24°03.10 2THT 2753 11,8 2068 50334 Changs Watch
248112102 B8SE 46 24°14.00 787 2743 15,8 2844 BOTE2

24813002 585048 4'20 .49 7T 272.8 1.8 a2 80018

48712302 S8'56.45  24°38.38 70T 27400 N8 21 Bo4ZR

a0/t400Z  B6°50.27 2707 2729°  11e 2000 GOATS

240114202 Be'sae 2707 1.8 2088 B10IS

240/15002 S8's9.08 260740 277 271.8° 1.8 2007 Sgesg

248018302 610012 Fi- MK 1] 277 270.1° 11.8 2851 s0r00

24810002 57°00.28  28°20.7% 270.7 1.8 2024 Go0E9 Changs Watch
248018302 B1'02.2  28°40.60 2707 2724 LB 2835 S1177 120008

24817002 87°03.0  28°4n.80 2708 279 117 278a°  B0A20 12917

248/1720Z 877041 24°01.50 2788 ITEA 17 2730 BOTE2 120044

248118002 874040 201240 2740 arz.e 1.7 £1:1] 50982

248718302 87°0S.0 20°23.8 7r1 are 1.7 eIrE B129s LatLon now resd from Level B
24810002 B7°08.% 20032.7 T a7 zrez 61283

24019202 57°00.3 20°43.8 T2 2N 17 70 s1014

248120002 1ot 205400 3l ] 2781 1n.z 009 61372 , Changs Watch
240/2030Z 6700.37 27'04.07 2781 2783 1.2 2808 81127

248121002 §7°00.03  27°18.18 PRI 111 2788 S1028

248i21307  STU0%e8 272674 703 27380 11,2 2760 51088

248/22002 ET*10.4) 273843 ama 2748 1.1 1788 1182

248/22302 E7*11.18 274714 2704 2744 1.1 2780 1210

248/22002 &7*11.47 27802 278" 1"na 2190 81aT4

24823302 87412.29 77.4° 1.0 2730 81398

Z44/0000Z  6713.18 1.6 2708 s1an New Day o 249. Change Walch
749/0030Z  E7*14.01 1.8 2873 121y

249/0100Z  67°15.0 1 2787 s1208

249/01302 5TY15.87 10.8 2818 §1308

24902007 67°18.44 .e ze8s  B1442

240/02202 67*17.00 2801 10,0 2043 [2F11]

249/02002 67°17.82 280.3 10.4 2600 S1B47

244103302 87°183 280.4 10.0 2208 514637

248704002 877191 290.8 e 23152 818174 Chasige Watch
24804202 STy 280.8 12,0 2459 B1882.8

249/05002 477201 M ", 2 615471

240/08302 57204 a0t0R2 2014 e 2372 G623 13024.2

_'[8_



249100002
249708307
24007002
240107302
248/08002
249108302
240/00002
240109302
249110007
249710302
249111001
240/11302
248/12002
249112901
249112852
249713002
249113202
249113302
249713862
249714002
240114202
248116002
248/182 3z
249116202
2491188632
249/1800z
249718202
24817002
24417302
249118002
TAM10302
249119001
240419302
2481030z
249/20002
249/20302
249/21002
249/21302
240/21412
HNNAT2
240/22002
4NN 22
249122301
249123001
249723042
240123302
249123482
24%/23541
280/0000x
250/00202
280/00452
250/01032
280401202
280101302
25001442
500200t
280:0230
280102332
260/02487
260/03001
280/03262
260/03302

5721 B
87222
671°23.8
67'23.8
51242
B7°24.6
57°28.3
57°20.5
87°27.2
§7+28.1
§7°311.0
B7°34.3
E1288
57°30.4

£7°42.2

57°43.2
67438
577434
87440
6744 .4
BT 48
Erra4t
57402
$7+43.3
5743 6
67428
Er-at ¢
577348
57°08.8
£7*3z.0
67°30.1
57°31.1
ET'318
LTt T
LT AL N ]
87°44.7
37480
a7t
47408
87472

57°453.2
87°41.4
87413

874421

57436

57438

67413
87°434
57°43.24
8744344
57°43.3

§7°43.3

67°43.3

744,18
§7°44.20
87+44.20
E7t441

§7'a49

E7°44.1

87441

w0
30°32.4
30" 42,1
0632
1042
84
n'203
N1D
31°48.2
503
32*08.3
aur16.2
2*224
31233

32°38.3

12°40.3
12*40.0
12°40.8
3410
J2*4.0
32°40.9
e
32°42.8
w4
32°40.0
32°40.8
32414
327 47.4
37634
ITEN.4
krad LX)
12784 8
2°40 8
327430
32208
azrina
2tz
24201

12°28.0
N
Era L0 )
32°48.4
32328
420
w4
32413
a2
7.0
N

a2°41 .26
i

241

T4

Eral iR
FIELA N & ]
EFREIR & ]
3244
41

a0

aaa

758
i AN
273"
73
218.8"
2718.3°
2781

J08.14
2004
2004
200.8

200.8

T0.0

0.4

7.2

X

76.0

78

301.8°
3041
Ly
0483
043.4%

034.0"

200.1°

13,0

ove.8"

148.3*

182.8°

1.
..
1"
140
1.4
.o
11
110
109

10.4
104
108
10.3

L2

0.4

4.3

0.2

0.2

[ X ]

231
2243
2452
2376
1934
2089
2834
2080
178
1964
1824
17902
1762
1158

ta21

1739

1634
1858
1840

1027
1088
1868
~1700
17685
1708
2204
2375
20448
2083
2088
FLE]
1782
1439
1504
1832
1824
1893
1822
1641
1709

1870
1720
1922
1504
1838
1682
1092
1833
1834
1836
1678
1670
1570

1867

413684
519280
515849
£1809.5
518282
B1841.8
518329
18047
51.687.2
61280
5§2080.4
5200318
sl1a.?
50801.1

52047.4

13013.3
13034.7
13029.%
130008
13053.3
130841
13028.1
13012.4
13048 .4
13050.4
130448
13048 8
13058.7
13074.4

$3043.2

13008.7

13004.4
130051
13008, 1

11008.7

13002.2

13004.4
130361
130128
13003.7
130081
110342
12040.7
12051.7
12081.3
12095.8
13006.8
129988
129973
13055.8
130671
13049.2
13032.8

129838

19008.0

13008.1

130049

13018.%

130089

13008.4

13004.9

APPENDIX 1: CDB0 Cruisa Log

Changs Watch

Changs Watch

“ lomates being 4
Magnsiomater switched oft

Mag in; 3.5kHz deployed; stat SVP
+Inm from WP1, Approaching site
On Station. etal SVP

5VP comihg up
End of Probe station

Deployment ol Chipper - Station 1
Changs Watch

Chippet hil bottom (7}

Ghipper on bosrd

on SIMPAD survey course to A

Alter coutes at A - 0 D

Alter corsa at D -to ©

Btarting turn at WP G
Blow turn to Port

‘Way point 8

End SIMRAD survey st WP A; to WP 1

On Gite {WP 1) fos Chip

WP 1 Chippet deployed

NEW DAY - changed Wakh
Chipper on Bottom

Chipper on Board - NO ROCKSI
Re-degioy Chipper

Chippst hit Bottom

Chippas Up
Dradger Deploysd
Pingw sttsched and Deploying

Dredger on Boftom; O.8knais; no Depth
Dredging for 15 mins; max whke cut=1875m

.-zs-



250103821
250/0354z2
250103582
260704002
26004352
28010508z
250/98102
25070538z
250/q80012
250/08082
280/08272
250/08482
250/07002
280/07292
280/00042
280/08282
250/08401
280/08001
280/09101
250/094 41
28010022
28011028z
250110481
260/11042
250 112r
250711292
250/18802
28012002
250/12081
25012301
280112341
28012832
280113001
280/1310x
280/132%8x
250/13831
250/14002
280/1 4048
250114202
250/14301
250/14421
25016002
25011508z
250/1523¢%
250115202
280/18001
280/18082
280718281
250110481
250/17002
250/17222
250/17442
260/18132
280/14431
280/186912
280719232
200/20002
280720072
269/2100
26012108
26012112
28012417

37438

57°43 8
574304
6T 44.18
574417
574419
67 4414
57 441
674410

§7°44.14
E7 4414
574411
57'44.2
57442
57441
57°44.0
87+430
870440
57°45.9
57459
574450
S745.08
57459t
E7*47.84
57747.05
§7%47.8
87474
577412
87474
4774% .4
BY*4T6
E7*4T 8
87478
5747
ST+47 8
87478
§74T 6
67475
§7°47%
E7°47 6
577478
57%47.8
§7°80.8
57'80.40
57'60.47
§7°50.51
5§7'50.41
§7°50.29
57'50.29
§7°60.30
§7°60.33
67'60.21
67*80.32

57°50.9%
7438
51°50.3

57°50.27

67750.94

24412

a2

32*40.83
2°42.80
24243
32*42.49
242 62
324253
32741.35

32441.34
324134
32°41.92
32°41.6
k-l 1N
zae
rany
32°42.09
32423
a3
2N
a4

324103
324094
azanda
32°41.37
32°41.39
w4l
32419

a2

32742

324401

32+d04

32+40.61
2274108
32°30.48

32*39.08

92738 54
32:28.8
2°38.0
a2+38.72
32°38.8

77
7.3
389
84
280
ns
s

1828

199.2

044
04,4
304.4
304.4

A04.4

304.4

204.4

204.4
104 .4

04,4
3044

164.1%
167.9*
137.3"
873
158.8°
1.4
174.3°
220.4°

198.3°
115,
143
240.1°
196.9°
230.3°
227.8°
m2e
001.1*
o718

o748

280.8°

S8
0.8
o X
4.8

119.3°

274.8"

200.3*

7.4
2704

843
255.4°

0.4

1.2
0.5

3.3

o1

0.4

1661

2z

227
224%
2238

13003.7
13003.8
13002.3
13000.8
13003.7
13003.2
13002.8

13004.8
13004.4
13004.4
130075
13008.2
13005.5
130065
13004.8
13001.8
13000.7

13006.3

13018.7

130008

13007.8

13080

14008.2

14004.8

130011

13003.1

13005.5
13041.2
13020.8
13017.8

130t9.8
13042.%
13010.8
130417
19009.7
13007.%
13008.1
130024

19000.4

APPENDIX 1: CD80 Cruiss Log

A

A N ballid Al S ! -

Hawling dus o tew bites before
Eovaral Chunky ones! (1660-1800)
Dredge off Bottom: hawling a1 $dmfmin

Dredge on dack but lost dredge bag. Piccesd to WR3I Lo chip

Chipper Dsploysd
Chipper hil Boltom

Chippar on Deckt
eadgs 2 deployed
Cable on Winch tanglad; slopped paying cable al 85m

Aedeployed Dradge; Pinger at 200m from Dredge

Changs Watch: Dredge on Bottom: Heading dius W over site
Mid Dradgs

End of Dradge (Hawiing In)

OH the Boliom
Dredge on Dack; To WP 4

AtWP 4
Chipper Daployad; (NS Angle Grinding on Dack Newby)

Chipper hita Bottom
Chipper oh Desk
At WPSs

Chipper Deployed

Chippse at Bettom; Wie out 1820m
Chipper on Deck

TowPs

Atwk e

Chipper Depioyed

Chippse on Bottom

Chippar on Dack

At WPy

Cslay dus to place faling off ‘A" frame
Chipper Daptoyed

Chipps on Bottom

Chippst on Deck

ToWrs

At WP 8

Chipper deployed

Chipper hite bottom

Chippst on deck, commendng to WPS

Chipper deployed

Chippw hits bottom

Chippsr on deck, going lo WP10

Chipper deployed

Chippet hits bottorn

Chippar on deck, gotng 1o WP

Changs WP11 irom chip & dredge, changs watch
Dradge depioyed hdg 258°

Wite oul; 2404, Dragds on bottom
Oredging. Hdg 274 at O.8kn
Otedgs off bottom [Hauling In}

-SS_



APPENDIX 1; CD80 Cruise Log

250/2200 £7°80.4 32°37.45 304.4 7603 a.5 2165 190048

26042224 57°50.54 323776 1849 Dradga coming on board

25012236 575057 32*ar.73 034.3" 4.0 1940 Starting Simrad survey o WP E
260/2300 5740 8 32°336 2264 129684.8

250/234% 57443 32°26.4 304.4 8.9 1303 At WP E. Turning

26110000 BT 4z8 12218 304.4 1.2 1110 13085.8

251/0030 6571739.09 32'31.2 204.4 9.3 1105 13083.8 Heading owards W.P. F

261/0100 67°25.3 2294 s 4 9.8 1888 1303329

251/0130 S7°91.6 kol L] 044 .4 1983 139190

25140200 47278 3251.0 3044 .7 1584 130213

251/0230 67°24.3 g0 s 3044 LX) 1307 13028.7 Qene hrgugh WP F, turning arcund and headng for WP 12
23110300 57°21.8 337001 3044  272.0° (B 1872 12092.4

261/0301 §7°27.8 33'00.3 1828 AL WP 12 - Dradge

25170304 57'20.01 23°00.3 1844 Dredge daployed

28170313 1830 Attatching pinger

26170230 57174 33°00.3 1790 12973.8

25170348 57278 13'00.2 202.3° 0.2 1028 Oredge at bottom

25170401 51270 33°00.4 1708 12974.0

25170407 57°27.8 33'00.4 1470 Oredge hauled up, slowly moving lo WP 13
281/0428 57* 1] 10 08 04,4 2874 1719 12976.4 Dredgs off bottom. Hauling in @e0m/min
251/0808 a7 20.00 2201 29 1804 Dradgs on dack

261/0088 47+30.92 300010 284.3° 1820 129774 Chipper deployasd

281/0824 1817 Giopped al 1761m to steady chi(ler
281/0941 57°30.28 32370018 80,8 11e 12978.8 Chipper hit bettom

28110087 67°30.23 33'00.24 240.9" 1809 12077.7 Chippar on dack. Heading to WP 14
28110739 57°3.0b 32°64.42 206t 12090.2 Dradga deployed

25110750 Pinger atiatched at 200m

251/0000 573t .12 32°64.82 781" 2502 12884.3

25170824 57'3+.3 2°55.00 21 1900m wire out. Winch stopped . siaiting tuin
281/0857 57+31.20 25429 128.0° 2047 Paying cut cable t1l d hite bottom. WP 14a 1 cabis to
25110900 577,492 22'54.19 125.0° 2053 12900.7

28170018 B7+31.48 226771 110,0° Q.8 2080 Wire oul 2402m. Dtedge on bottom
25170019 87°31.48 32'63 02 2168 Paying out more wire to 2450m
25110024 67 31.40 3276383 Wirs out #2583. Bites on Sralnmatar
26110901 57°31.64 326340 104,00 0.8 1900 Winching n

251/0920 57°31.87 32538 2052 Paying out - large bite

25110044 57°31.80 32°53.03 2153 Dradpe snagged on boitom
251/0955 $7-31.60 a1+82.72 GPS crastwd

251/0958 8773160 12°62.04 2073 Wira out 2071, Disdga off bettom
28171000 [ 301 ) 12°82.82 osed" 0.2 1884 129039

28111043 67°31.76 32°61.41 081.1" [-X.] 1030 Dredge on deck

25171152 673048 33°00.08 2f2.0° 1808 AL WP 13

2511200 §7°30.47 33°00.00 270.0° 1800 1297588 Credye daployed

28111200 1408 Finger on

25171234 730,50 43°00.13 272.8° 814 129740 ' ©On atalion WP 13

28171240 E7'30.50 33'00.140 0.4 1808 Dredge on bottom

251/130%8 57730.51 334900 <X ] 1805 12979.4 Hauling in

251113t0 57°30.63 330043 I72.4* 0.8 1970 Deedgs off bottom

25111330z $7430.70 331701.03 a4 1.2 1808 129793

281/13482 5§7°30.83 33°01.44 7.8 04 2100 . Dradgs on Dack

25113502 ToWPQ

28111400z B7°30.0% a3+02.13 8.3 2268 120794

281114302 B7'20.40 33t09.34 2.4 1891 13017.0

51114482 &67730.18 33*10.37 10.0 1447 124841 ALWPG

281116002 E7°31.62 301 101 2018 129921

2511620 57°35.48 32°80.75 101 2080 12983.8

261/16002 §7°39.08 2°82.62 101 1802 12971.8 Changs Walch

26171820z §7°42.40 92°75.40 10.1 2008 12973.4

25411 T00x E7*40.11 323037 10.4 1932 128776

251717302 674940 2314 101 1942 129702 Asach WP H, head ter WP 15
2817148002 E7°81.63 32°27.28 1708 130158 On WP 18, deploying dradge, 1821 pinper aitached at 200m

811847 57°31.53 ety 0.2 22308 130061 Dradgs on bottem, WO « 1987, BIM 600 out (depth=1708)

_.bg-



251718082
231128z
261/20002
251720042
28112053z
2B1/21002
81721012
251721282
25121312
281/2133;1
25112163z
261722007
281122142
2652218z
281/22491
251/23002
261/22082
281/2348
262/0000%
a82/00282
252/003t2

262/00432
262/004 8¢
28200801
262/01002
BA1292
252/0134z1
262101562
2bar0188z
282102082
282/0222x
820227

262/02851x
262/02571
252/03002
252103082
252/03142
262103302
252/03402
262/0148;
282/0249;
262104002
252/04022
282104442
282/06002
252/0842x
252/08142
282/0045z
282/07102
262107442
252/08002
282108201
282i09282
262/08411
2E2/0889x
282/09001
262/00372
252/10002
282110222
2si029z
252/11002
252711052

§7°61.982
E7°51.9
573150
51518
57"82.08
57753.04
5763.03

5§7'62.98
575208
E7'63.08
67°52.20
§7'83.20
E7°83.22
67+53.24
578317
878318

67°83.22
57°83.04
37°82,34

67°83.3
E753.28

875313
§7'82.83

£7°54.70
57°64.01
§1'54.83
§7°54.72
BY54.72
E7*54.74

AT'B47S
57°64.72
57°64.75
LT X ]
BT*54.44

E7'54.88
57°B4.82
§7'84.09
&7°55.10
67°55.18
57°85.08
&7°65.00
87°50.11
$1-55.10
LA TRE
§7'80.12
§rse.0
E7°68.08
57'66.98
Er:85.09
E7°55.47
87°85.5
L 1M TR
A757.31
57°57.29
B7'57.28
ET'87.20

32°27.4
EFae £ 5]
2°28.01
EEA BT ]
2'24.73
278
2UTe

3122493
32728.02
I2°2\W.08
32°28.76
2228678
226 92
32°26 90
32°26.45
228N
32°25 .44
32°26.8
32°25.4

800

32*38,13
927203

32°20.03

32°30.42
A2TI0.8)
32°30.45
2°30.47
3773083
32*30.71

32°30.8
32°30.99
2*31.41
32*31.94
23219

32*32.22
123z
NN
3231247
taz2.1e
32°26.20
32°28.23
32°25.48
22800
32+28.28
32°28.34
2"s.20
3z2'28.20
2725 54
32°25.77
32°25.43
322088
32°232.34
1242603
22516
32:28.29
32°26.22

262.3*

267.0"

3388

2372.9

230.9°
248,07
2440
230.4°
233.9*
234.9°
2313
280.6°

245.3°
280 8
2ty
k8.8
282.4°
248.4"

413
204.4°

287.0°
280,07
269.3°
263.4°

282.8"
175.8"
FLR
203.8%
288.9*
wen

22w

2489
300"
001.0°

245.0°

o1

0.2

0.4

0.4

43

2207 5*
1779
1782
1819
1871
1928
mwn
1882
1883
1885
1885
1889
1700
1709
1737
1724
1740
1788
1788
1724
1722
1724
1738
1637
1802
1678

2232
2308
2224
2281
2318
2290

2308
2308
7y
2000
2014

20.21.6
2006
2020
2043

1849
1635
1634
1830
184y
1808
~1080
-1880

=1880
1680
1748
1088
1480
1484
1445(ES)
1400{ES)

130089
120089
12006.7

130137

13011.8

130116

1302.7
13108

1a012.2
13010.1

13m7.2

13000.0

130041

14008.2

13008.2
130108
13010.0
1a010.8
1301727
130100
13024.4
13020.7

130973

129945

13022.4

APPENDIX 1: CO80 Cruise Log

Hauling i

Off the bottom

Pinger datachad, changs wakh
Dredge on deck, hdg to WP 18
At WP 18

Ghippet deployed

Wite cute1720, stopping for B mins

Wire cutw1724, final drop

Chippar hits boltom. Wie outeiB881, rpmai 2y
Chipper on deck

At WP 17
Chipper deployed, pauss In depk
Chippar hits bottom, wite cut«1769

t &t wite oute 1577

Chippar on dack
Dredge deployed on WP 17,

Wire oul 1851, Dradge 100m off bottom. GPE pleying up.
Speed > 0.5n

Wira out > 1920

Hauling in

{Wire cut 1714)

Dredge on dack

Inciassing spesd Underway to WP 18

Approaching WP 18

On station, WP 18. Dradge deployed

Pings! attached ai 200m

Wire out 395m

Wire cut 778m

Wite out 24am, haullng In to 4300m

25 kHz shows sedimant bottom. Incresss spedd 1o 0.9

Moving W to foot of wall
Spesd decrsass to 16 n

Spoad decraass to 0.8 n. Dredge on betiom
knitblas, and then molra knitbiss
Hauling in from 2304, Wire out 2280. Mors bitss.

Dtedge off bottom wid 2050
Ovedge on deck

Dradge deployed, pinger @ 200m

Dtadge on bottom, 08112-hauling in

Dradgs olf bottom, dredge across il top of AVR
Dradge on deck

Dradge depioyed, pinger @ 200m

Changs of watch

Dradge on botiom, SMAAD not workdeg properly dus (o dradge sngle

Oredging 1833m wire out

Hauling kn

Dredge off boltom 1885m wire out
Depth from 3.6kHz

Dradge on deck

At WP2t
Dredgs deploysd

Dradge on boltom, 1817m wire oyt

_99—



252111082
FLHHARRY 2
5311008
512318
i nn
28245830t
fiv i EEH
252113002
282413001
N
b1 AR H
FLE AR H]
21399t
163712412
16213402
Wdie
162/1430t
18304442
262114002
25218302
282400
26410002
F11I01 00 H
-252/18602
25217002
262171 2x
162111862
202110002
252710301
282/1h402
281002
FETIALEEH
282120002
82130111
152/20362
202/2041L
ot
102)21042
1822148
2821402
28224002
2512t
282128231
FYETEEE DT
262/aaNt
282123001
822002t
18300001
203100301
283100362
20300408
15200471
282101008
283101 L a2
262/01212
Nt
293701341
285101622
253/014 82
28302001
263102302
283102402

et
47°47.18
878200
[T 1A 1)
TLT2
AT'EN 72
§7T°50.43
[T R L)
$7'68.43

BT'E.AG
78040

87:48.40
7024
s

B7ERAD
475813
[T T AL
[T TR
e
[ TA 1 At
(YA R
$7TH2E
78722
87'6T.28

£70.2¢
[Ey TR ]
T'Es.21
118817
[ 1A ]
sT'H8.07
$1'64.30

sTEnle
75007
SIS0
476040
sTe7.00
17iner
7 R4
764

§TE0.12
175014
34
(b (]
$T°80.28
s7TER.22

32'1%.33
12°20.40
2822
2" 10
32°20 47
Erat i N L]
Frar iRy
203
F X

Er EALY
32'27.90

112180
32°28.40
w4

72408
1211408
I 2407
322408
312400
b SR L]
3142459
110
AT
arn.e

wnee
N0
30
2272002
12'10.88
e
122048
23004
1242047

EHRL XL
wren
12°20.20
22080
312044
waan
st
Ei 1]
172169
ara2as
12*31.18
30
21N
2t
PR L
Fra iRl
J2'72.80
22°32.03
3142293
N
'
11422

1h1.0*
2§40
n4.0*
214.07

({180

2580

190.0
15.0°
2045
240.0°
740"
2.0
3.0

-

8.8
FLE R
mae
[ LI
244.1°

0.4
Q.7
0.2

0.3

1.0
0.7

40
0.4
0.4
o
0.2
0.8
o
o8

1AIO(ER)

1740
1084
1924

1”0
1990
1780

0

1980
1860
1848

1784
1
1880
1828
1478(E8)
1880
1890(6S8)
1888(68)
1097
1040{E8)
1808
1en2
1007
1862
1000

130216

120333

13021.7

13022

13028.2
130264

130281
13023.2
13028.7
120280
130233
13007.2
130240

13008.2
130318

130244
12027.%

130300
13022.8

1306227
120238

130120
120123
13089.2
130417

130170

132030,

13030.9
12030.7

Blight scatlar

BeallarA0m

Scatter +20m

APPENDIX 1: C080 Cruise Log

Sirong retien

Shwp

Oradging, 1700m wire out

Haullng, dredge off batiom

Oradge on deck, Chanmga of wakh
Blowing Lo approach WPI2

On station WP22

Dradge deploysd, pingsr & 200m

1648m wira oul.etoppad-paying oul

dradge off bottom heading towards scaip in sl
increnss spsed to 1knl

Dradge on botiom, 1700m wiie eul

1H4m wite out. Haullng In

Qeltng soms big blles

Dradge olf botem, W.0.=1718, huuling In
Dredge on deck

Deph ot SIMAAD. Biop while cfane In b,
Moving to WP

On #tn, W23

Dradge deployed
Walch change

Dredge on battom wie 1880
Dradge off bottom wie 1812

Dredge en duck, confinulng 1o wpd
Dredge deployed, pinger attachad 200m

Dradge hits bettom, W.Q.u1TH
el heuling ot 18608, W.0.a1918
W.0.=1800m, dredge off bottem

On staicn, Chippar deployment
Btop chipper @ 1380m wire out
Chpper a1 botiom.Wire oul =1624

Chepet on deck
On dradge atalion 2¢
Oredge deployed

Dredge on botiom. Pinger at 200m. Wirs oulei?78
Pingst S0m off bettem, Wore oula1828

Wire outs 1888m max

Dredge off bottom

Dradge on Deck
1o WP 27 . Changs shift

At Wp 3T
Dredge deploysd
Pinger atialohed at 200m

Miop wire, WOal342

Restart paylng out. WOs1412m
Resiarl paying out.

Dredgs on boltom, WO=iT84m
Hading In

Nibbls QWO 1724, Botom faling awsy
Dradge off bottom, WOa1480

Dradge on deck

-98-



283/03002
Wyt
16303342
16rba002
159/04202
283/04242
308072
283/08892
263/08202
283/08402
183107092
3otane
263/082112
63000
283103002
FLEL T
283/0M T2
283/00242
h3/00381
1310002
1o
FLED T ] H
2831100z
AIN100E
W17
2831141t
283712082
283/12402
FLELEIT -
W112481
e
283/13002
maiode
3D EIET
283713302
165/13482
15313802
2314002
18314182
28311 420
28 3/1420

28311800

28311810
283118302
2837118002
283110102
263110212
26318202
253114282
283710292
1310312
283116341
e
283119382
103114412
1310832
263117001
153117202
283117831
283119303
1IN

LA I AL
kR

47°58.27
[2al 1 R

[ L]
ol .48
10149

o2
$8°01.2%
88°01.41

§8701.48
501,34
0014
001,42
500181
F LM R
oLk
88°01 .60

01,48
§8°01.48
§4°01,48
58°01.30
020
801,20
$8°01.20
4800140
0140
18001 60
58°01.44
28%04.27
601,48

3242443
Al X H
e
2208
1272008
e
32°20.49
EHial BT
1202
12°10.87
wer?
2T
et
3224
312*10.04
'
2100

irna
wrna
iy

132247
NN
T RY

31'22.03
12°20.49
7'
a0
nno
.o
ar'x .04
wrnan

wnN
2nn
N
3TN0
a'nun
e
g
.
EIaFINL

285.0°
Mo
0.0*
260.0"

2848
e
210t

7y
200.0%

oo

010.8*

2.t
FET A

183.0*
7.1

[-X ]
01

0.1

03

LX)

a.s

0.4
(8]
0.4

170
1822
1002
142
1848
1880
1130

1720
1884
1880
1082
1028
this
1400
117
14k0
1081
a0
1872
1972
1878
1703
1784
1820

1400
1830

1440
1080

1808
1108
1818

1788
1800

1800
1802
170
1798
1798

1742
1787

1749
1042
1022
1483
1847

13027.0
130287

13028.9

1028
13027.0
13031.3

130291.0
13022.0
130704

130289

130303

13018
13031.2
130321
120248
130207
130288
130384
130202

130304

13024.0

130334

13001.4

130304

13028.7
13029.7

130249
13024.8
13028.8
1302941

APPENDIX 1: CDB0 Cruise Log

Ui 1o Wi 28

At WP 20, Diedge deployed.
Pingar al 200m

Dtedge on boliom. WO-1810m
Haciing iny

Dradgs off bottomn

COredgs on deck

Dradgs deployed

Dradgs on botton. WOsI#Im
Siart hauting in

Dredps on dack

At WP 30.

Oredge deploysd

Dredge on way down

Dradge on bottom. WO=t#08m
WO = 2000m

Slart hauling. Many bites
Dradgs off bottom. WO=1800
Haulng up dredge

Dredpe on deck

On olts chipper dagloysd
Chippar paused at 1450m
Chipper on botton- wire ot 1708m
Chipper on deck

On WPaz

" Depleying dradge

Dradgs on bettom

¥Wire out 1980m, pinget &t dom
Hauting: wirs oul 1239m
Paying out- wirs ol 1982m

-Z.S_

Hauling - large bites

Oradge ot bottom - wirs out  1850m

No latdon - Adding with camputat

Pinger off

Dtedge on deci Stay ot stn-anghns Youblas

Hgong wp CTD. stelk barnacle pulisd up With lest dradge
Incraasing spesd to 1s scoupy WPIZ

on alts 32 agaln swaling degloyment of CTD
ol waking CTO deploymant

depleying CTD

sxact posttion plotted on map 2 as +

neat bottom with CTD

tow yolng W/OIE34

drifing dua soulh, haufing 100m.

stop hauling atart vasiing

slop winch WIO 1883, (low-yoing)

heut 100m (tow yoing)

heading weal, WO 1508 of) hauling, tow - yolng
stop winch WO 1542, tow yoing

vesting 200m

200m wasl from 18312

pay out to 10m from bettem

1om off bettom, WO 1840, atwrt haulng

CTD on dack

on staion- dalay to fix winch

chipper deployed

shipper slopped at 1401m W/O 16 eteady



253120002
263120081
25320222
253720382
253721002
283121092
253/21162
25312129z
253/2188z2
26321571
253722002
263122072
283172202
28322542
283/2300x
253/21542
284/00001
264/00041
284100242
264100312
254100382
WH01022
254701002
284101321
28401881
284/02031
25470227 L
284/0232z
284102812
254/02872
264103082
264103322
2E4/03402
254103402
284703402
264103532
2847078812
254/03881
284/04001
284104072
254704372
254105002
25408202
2547056812
2654700161
284700272
284107002
284/07282
28407881
254/081112
284/08351
284108001
28 4/010L
284/01002
254710582
2641108
2E4/11042
28411312
W44z
284111412
284111592
2641230

58"01.50
50701 .82
68°01.47

58'02.82
64°07.40
58402.40
88702.41
50702.41
58°02.43
E8*02.43
58°02.47
GA°0Z.4%
5870298
58°02.74
5801 40
58°01.5¢
548°01.04
50°01 .63
58°0).58
580188
68°01,5¢

58°02.42
54°02.72
sac02.71

58'02.69 -

580327
58°03.20
30°02.23
50°03,20
58402.28
5003.27
Es03.20
58703.27

6840407
804,17
58"04.83

68°04.38
58°04.83
§8°04.83
BA04.00
58°04.73
Bh*04.82
S0°CS 28
S8°08. 04
E0°08.28
58°08.34
68703.28
§8705.34
58708.40
58705.85

32°10 8¢
32*19.83
271074

31°17.04
Jznrse
32°17.40
32*17.47
32°17.43
Az 1t.aa
3271748
a1te?
AT
24
i
3341408
22°16.03
12718.00
321547
21810
32*1818
12°18.14

14
32°14.94
3271439
32°14.51

32*10.80
31271044

32°20.04
2T
32'13.0%
3241399
32°14.30
341482
EFat il
iz
kra & ]
32°12.04
3211200
31113385
72*13.48
32°1 180
2.4
E X
.42
a1t1z2.69
art2.82
ariz2.e0
241,98
1271314

305.3°
63.0*

230.0°

204.0°

300.0°
318.0°
2i8.0°

ai.o°
e 4
oze.0*
308.0"

204.0°
300.0*

9.0°

80.0°
200.0¢
200.0*

200.0*

208"
o768
e
280.0"

01.0%

304,37

LA

ey

101.0°
02.0°

208.0"
09.0°
309.0°

01

4.0
0.1

5.0
0.1
o5
0.7
.7
0.4

o8
0.4

o4
4.8

o8

04

0.3

a8

1823
1056
1042

1678
1730
18808
1859
1888
1852
1840
1708
1581
1018
1810
1889
1477
1818"
1650
1662
1847
1804

1058
1849
1849
1837

1880
1658
1848
1888
1080

1880
1718
13
1730
1770

1770
1750
1880
1680
1800
1880
1010
180
1esd
1670
1845
1840
188%
1718
1580
16488

1478
1676
1688
1688
1803

13029.2

13039.2

13630,7

130321

13032.9

13033.0

130329
130349

13057.5

13057.6

13028.8
13008.1
13035.2
120305

13033.2
13032.8

13033.2

13032.9

130328

13032.9

APPENDIX 1: CDB0 Cruise Log

strong actred echo

Sedimants?

Veiy wask, scattarsd
Very wank, scaltefed

Spread ovar 30m
bimodal

talely charp at 1650m
spread 1850 to 1580m

spread 1840 to 1890
wprend 1650.1880

wank
weak
wcattered weak

mod

mod

modiweak cver 100m

mod
wask to med

strong tor 20m
modistong ovet #0m
modfstreng over T0m
modiwk

wk over 160m

wh ovat 140m

wh ovar 108m

wi scaltersd over 2%m

wh tyst i0p 0m

wk ovat 30m

scafisted
scatisrad
modersle scalter

weak, scaltared

wask, scattered
wenk, scattered

acattersd

scallered

shwpish

mod

mod

mod

weak

wh

wk

chippet hits bottom
chipper on deckhdp to WPI3e
BRAM MAKES THE COFFEE

at WPFada

Dredgs deployed

Plnger sttachiad at 200m WO

WO 1700m, dredge on bottom

WO 1834m, pinger S0m off, stwt dradgs
Dredging

WO 1834m, hauling In, hesding to WP
Dradge off boltom, WO1899m

Diadgs on toard

Al WP
Change walch

Chipper deployad {*NB, depth of 3.8 kHI teads -1580}
2 roftectionn, at 1680m md 1780m (faull scwp wde scho)

chipper 200m off bottom

hit bottem, WO 1830
Chipper on dack

To WP 38§

At WP 35, chipper deployed
200m off bottom, wio 1450
on boltom, wio 1858
chipper on dack

o WP 38

on station al WP 38

dradge deploysd

pinger stiached at 200m
diedge on bottom, wie 1710
paying oul to 1836m

wio w 1845

nots depth increseing, hauling in
e nibblas, w/o 1800
mors nibties, one bite to 3 tonnas, wio 1780
bite, wio 1780

off bottom, w/o 1740
changs wakh

disdgs on deck

dradge deploysd, pinger at 200m

dradge hil bottom, w/0 1640 to max 1755
hauding in dredge

dradge olf bottom, wlo 1810

dradge on deck, weak knk brcken

drsdge deployed

disdge hll boltom, wio 1700 o max 1884
Dtedge hauding inWOa1884

Dredge off Bollom: WO=1856

Oradge on Deck Mud In Pipe + gass

On WP 31 Daploying Dradge

Pinger Attached at 200m
Dredgs on Battom: WOe1808
dredging: WO=1 758

Houding In

Dredge off Bottem

_88-



2584112322
284712852
284112142
284712502
284113821
284114001
2844101
Wy
284114581
284715051
2847118382
284118082
284714302
28417042
258417302
284717842
284714082
284140422
284719002
28410
284118002
284/2003r
284120162
254120442
wHNITE
284/2200z
284/22202
254122301
28472300z
284/23302
255100001
265/0021z
285/00322
2E8/01002
246/0130x
286/0200¢
28610230z
288102001
288/03071
285102272
288/04002
258104201
B0k 212
258/08402
FLLEL T
288700212
288/0%44r
286/07242
285/07442
2856/07842
256/08002
258/00302
238/0%002
266100322
286710002
288/1014x
28810182
28810381
285110481
288711281
288711491
28811872

88°05 47
58°08.72
$8°08.83
£8°08.89
58°00.60
M08 T8
68°08.87
68°00.08
£8°07.50
$8°01.80
58°07.88
68°07.77
58°07.47
58°09.47
58°09.45
68°09.84
58°09.57
68°10.10
68°10.48
58°10.31
£8°10.40
88°10,38
LIRS ]
88+10.88
§4m10.600
53700.22
58'07.77
58'08.30
58*12.08
5841891
58°19.89
50°22.84
58*24.12
58'20.98
58°17.04
Sette
£8°10.38
S4"08.20

B8°04,82
B4°07.73
88°10.98
58°10.94
5841111
811,04
58T11.81
5811.08
81188
8 12.18
s8t12.24
5812.37
68"12.40
G811.81
Sami2.69
58"12.70
581259
58*12.82
58%12.82
5a‘12.80
58°13.24
s8*13.01
68°13.0%

321320
a2*11.80
e
32*12.94
1271234
32°12.38
32*13.51
32*12,82
313,67
ErAaER L]
1210.83
32°11.18
9271194
32°10.20
32*10.23
32410.44
32*10.81
12411
32+08,5%
32+97.27
320720
22°07.40
220748
320704
32°08.17
a2°08.01
32'03.14
2°02.24
31°86.82
8083
314447
31°40.00
IS
31-98.%0
IM41.22
EIRER] )
sz
644

320082
32°03.21
32'02.00
32°02.9%
3240418
32704
3270447
32°04.42
32°04.80
I12'04 83
32 04.48
32°04 81
32704 88
arean
1270043
32400.93
12700 4
32°00.01
32°00.11
2240001
32*01.12
32°02.08
42°02.04

080"
238.0%

E3 kR
310.0°
330.0°
300.0*
310.0*
FHh.0v

4.0t
301.0*

07.0"

o800
308.0°

o
an.o
2.0
182.0"
033.0°
03307
038.0°
037.0"
031.0¢
034.07
078.0"
21.0°
21
220.0*
201"
220.0"
e

352.8%
ANtLe

0.4

9.3
o.¢
0.7
0.1

8.7
0.1

0.6
0.2

1830
1840
1697
18190

1821
1800
1720
1920
1682
16808
1608
1853
1844
1840

1aa0
1865
1767
1780
1772
1780
1708
LR
0
1830
taz3
1924
150
1397
1704
1818
1438

1414
1078
1834
1698
1890
1720
1868
is2é
1820
1880
1700
1751
1650
1580

1610
1626
1880
1884
1788
1798
1709
1787
180S(ES)
1774
1748
17T
1732

136310

13040.0

130345
13035.0

13038.0

13002.0

13019.0

13006.2
13020.4
130110
130355
130410
13040.4
12068.7
13091.4
13078.9
13077.8
13073.3

130441

130378

13037.%

130378
13022.2

13041.2
13038.3

13037.2

APPENDIX 1: CD80 Cruise Loy

sprand cver 178m
sirong

strong
wk
sproad over 10m

med

modistrong ever 20m

wiimod ovar §0m
whimod over 180m

wk over 300m

wk
wh

mod/strong over 200m
mod/strong over 100m

srong over S0m

weak over 200m

modiwask ovar 150m
wesk over 150,
weak over 140m

modiwaesk ovet 130m
modiwenk + wask sctriing
modiweak, sctd
modAvesk over 160m
modiwask over thom
modiwenk over t50m
wask ovae 160m

¥ wask over 160m

v wash over 250m

sigral » -17d8
good
good

slg =-19¢8

slg= 1948
#igs -15dB

#iga -17¢8
+ig =-2048

slgw 2108

sig = -21dB

sg=-27d8
sige-184B
alg=-1948
wiga-1948
alg=-15d8
sige- 1848

sign. 198
Hg=-5908

sga-17d8
aga-1848

alge-17d8
slge-1848
slge-17dB

slg=-15d8

Dredpa on Deck

On WP 40

Credge deployed

Cradge on Boltom: WO=1801
Stoppad paying out sl WQa1798

Haulng in

Oradgs off Bottom:WOs172a
Drudge on Dack

To WP 41

Al WP 41: Chipper daployed
Chippar on Bottom WOs1818
Chipper on Besrd

Dredgs Deployed

Oradge hit Bottom WO«111E {max 1800}
Hauling b

Dredge off Botoom: WOa1702
Oradge on Dack

Dradge degloysd
Dradga hit Bottom: WOa1998
W0=2123

Haullng In

Dredge oll Boilom: WO=1700
Dredgs on Dack: GPE down

AtYWP | - slaring SIMRAD survey

MWPJ
Heading to WP K
AtWP K

Qone fvough WP L

Turning out of WP L, was hdg 1o WP 44 but now hig o WP |
On WP I, hdg o WP 44

dradgs deployad st WP 44, pinger atiached at 200m wio
dradgs oh bottom, wiow1708 fo max 1788

hauling deadge In

dradgs off botiom, wio=1700

dradge on deck, on rouls to WP 48

diedge deploysd

diedge hit botiom, wic 1830 to max 1732

hauling In

dredge ofl botlom, wio 1840

change wakh

dradge on deck

Al WP 48, dradge daployed, pinger attached at 200m wie

dredge on beottorm, wio 1911
slarting dredge, w/o 1970
hasding n, wio 1970

dradge off boltem, wio 1R32
dredgs on deck

AL WP 47

dradge deployed

_68_



APPENDIX 1; CDBO Cruise Lag

288712001 88713.62 a2*02.07 FEFR o [N} 1730 12037.0 v weak ovar 250m changa wach

268112832 68°13.87 32°02.28 330.0" 0.4 1740 13034.8 shong, some scalied ovar -20m alg=--12dB diedge on bottom, wio 1758
255712382 581371 e 130 0.8 1718 wio to 1908

255112452 58*13.77 32°02.2 J40.0° 1720 skrong, scme scattar over -20m slg=-1248 hauting in

255113031 58*15.41 32702.41 0.0 1718 shong, toms scatter over -20m slg=-2048 dradge oif botiom
265713352 5871208 32°02.21 3420 1745 130382 shong, ecatter over 355m sige-2608

258713402 BA*14.02 344.0% 1705 dindge on dack

258713512 68°14.09 103.0* 5.2 hdg to WP 48

256/14263 EA*13.%0 a53.0" 0.3 1548 stong over 28m ) sig=-1EdB thipper daployed

285114801 58°13.98 350.0° 0.2 1640 skong over 25m slg=-1848 chippet on boltom, wio 1847
ISEM6102 £8°13.30 1550 v gtrong oved I50m slg=-18d5 chipper on dack, hdg to WP 48
265115332 EA"14.80 o81.7" 1.e 13022.4 fakty weak imturne slgu-1968

265716482 58°15.42 318854 1763 on dts WP 4%

288/16822 S0°15.44 A1*58.42 340" 1748 wask oves 450m disdge deployed

255/18001 815,45 31°L5.40 1760 13044.3

255/18272 E8*13.20 J1°EE.48 1710 mod over 34 second sig=-194B dredge hit bottom, w/o1838 to max 193
288/1044L 68"16.73 31°65.42 hauting in disdge

265/18582 $8*16.07 21°68.44 3589 X} 1780 13041.2 mod over 100m slg=-17d8 dradge off bollem, wio 1820
258117382 88°18.93 31488.20 mod over 150m sige-17d8 dradge on dedk

25818032 [T %1 M E00 470" 0. 147 13056.4 s slge-2048 Al WP 50, dredge deployed
265118302 58"18.51 318845 FILE o 1470 12041.4 wesk oVl 100M slga-188

255114382 58"16.64 31°88.07 344.8° 1471 mod ovar EOm wlg=-2040 dradge hit botiom, wio 1716 max
256114122 1) 3169 .04 1646 dradge ofl botiom, wio 1849
EEM1R402 ({1 3] 31°69.22 3449 0.2 13037.8 mod over 100m sig=-10dB dredge on deck

265/2000z 54*18.80 3176840 330.0° 1.2 1748 130487 e¥ong over 180m slg=-17d8 changs wath

288/20072 BAT18.64 316900 1734 On slis WP 51

288/20112 380.0" 177 shong ova 150m . alge-18¢B deploying diedge
288/20472 1728(ES) strong over 150m ulg;-lﬂdﬂ dredge on betiom, wio 177t
268121002 001.%" 1725(£8) 13042.8 strong over 160m

258/2120x 1748(ES) stong over 1EOM dredgs ofl bottom, wie 1721
288122042 diedge on deck

258122481 1807 hypsibolss, strong over 180m algm-1748 At WP 52, deploysd chippst
286/23008 218510 004,53 1878 13039.1 flal, mod oves 150m

255123231 21887 1905 fisl, mod over S0m ig=-2058 chipper hite bottom, wio 1930
286723422 31"58.07 1870 chippat on deck

258/00002 58717.84 MBI 063.3" 4.4 ”7n 13028.7 changs watch

250/00112 58°17.78 8270 049.0* 1008 13039.7 actrd over 60m sig=-20d0 At WP B3, chipps deploysd
260100472 S4°17.78 3162.81 04T.0° 1682 tipte raben @ 1835,1885 and 1740 elgu-18d8 hit botiom, wio 1740
26470100z 841778 31°52.80 048.0° 1884 190392

280101182 Ba+17.78 3162 .43 048.0° 1880 . <hippar on dadk

258101212 hdg to WP 54

250/01342 sst1em FIN TR H 024.0* 1930 13030.8 siong O 1850m sig=-1848 on WP 84, chippst daploysd
258/02002 31ER.A8 1825 dotble return @ 1825,1850 sign-18d8

?58/02102 41+52.30 039,0" 1628 double raturn @ 1625,1650 _do--llﬂ hil bottom, wio 1871
258/02372 31°62.28 ¢40.0° 1050 shaip © 1040m #ig=-17d0 chippsr on ded

254/03002 384,01 048.0° 1735 12043.8 spraad over 1735-1785m slg=-1848 AU WP 85, chipper deployed
250/0330:2 31°54.87 030.0° 1735 spresd ovar 17351765 hit bottom, wie 1773
248/04082 2154 .42 050.0° 0.4 1721 130434 spiand ovm1735.1788m wlgn: 1808 chippar on deck

288104301 31°64 .83 047.9* 1096 13048.2 weak © 1700m alg=-1948 At WP 38, chipper daploysd
256/0458z2 naLa 080,60 1091 13048.9 weak * slgu-1908 200m from bottom, stalonary. Wie 1500m
288/05002 542082 31°64.50 10.0° 1708 13048.1 weak sige-18dB

258/0503¢ hit battom, wie 1750
258/08302 5572002 I1'64.30 101.0° 1694 19040.4  waak slg=-1048 chippar on deck

288/08002 §8°20.28 IR A on.e 1428 13047.8 stronp teturn #ig=-17dB At WP 37, chipper deploysd
256/00202 58°20.34 21481.59 1408 slrong retum siga 1748 chippsr 150m trom bottom
250/0827x 68°20.33 318188 [ X 1407 13081.1 skreng raturn slga: 1748 hil betom, wio 1430m
200708802 82010 3165120 1407 chippée on dack

284/07002 68°20.54 21461 .28 4.0 t420 130461 hdg lo WP 88

256/07301 58'22.88 31°49.40 1402 110388 v abong ratuin sign-18d8 Al WP B8, dradde deploysd
250/08008 022,85 4880 145% 130548 v aborg aigs-19d0 dradgs on boltom, w/o 1043, Change watch
200/08182 §at22.07 EIREL BT huding in

254)08402 B83'22.04 4072 1480 srong ovar 150m dredge oll battom, wio 1480m

-Ob-
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258/0900¢
2868/00142
288700282
259/09381
2806/10002
286/10082
259/1012x
250/1023¢
254/10381
258711008
1587110812
2850711492
258711522
25612001
288/12242
n8/12402
268/13002
258/1307:
250/1335z
288713402
280/ 1400z
F{LEYEST
280/14202
288/14382
200114572
269116002
254/18390x
258718001
260710302
28817002
2881130z
288/1800z
280/18382
260/10002
288/19302
288/2000%
2847/2030x
80721002
280721302
F68/32002
288/2220:
288/2300z
250/23301
257/00002
281/00202
287/0030¢
287/00532
267/01002
257101308
257/0200x
287702411
287/02002
287/03302
287/0400z
287104302
287/08002
237/06302
267/0000z
207/00302
287/07002
787107301
257708001

58°22.0¢
$0°22.78
58°23.23
58°23.28
E8"23,30
58°23.25
E8*23.28
582329
88°23.92
88°23.27
5872328
s0726.27
50°25.20
Ea‘25.28
68°25.31
50Tz 20
68°26.32
§8°28. 30
54°26.30
64°25,38
82409
58°24.49
4072838
482575
582013

58°62.03
887,99
890012
89704 58
$0°08.35
2.0
88°17.03
a1
1M B4
59*20.82
E9+33.38
593748
59%41.89
§0'd4 00
59°45.82
B42.87
E9*31.99
B9°38.03
LI KN )]
E8°20.51
58°25.04
59°22.24
59°18.27
E8'14.03
59"10.08
S0
58°01.88
BA'58.28
58764.37
58°60.32
544838

4.0
LARCL A1 ]
antare?
147,08
EFARCE ) ]
NT4TTe
347862
N4T27
3144872
314889
31°47.08
31°47.87
3im4T.04
I147.87
147,44
J1*47.45
N4
31T
T2

31°33.04
3-2ree
n-n.a
7,00
1040
0500
3078751
90'84.24
04778
30°42.44
30°38.08
30°29 .40
30°24.18
20°18.13
30N
10°08.28
30°00.25
178308

2478
29°47.20
29°48.0%
20°54.80
30°00.45
30°08.04
30%11. .48
017,92
3072294
302829
301
3044018
30748.44
205188
10°87.28
0298
1°08.02

ont
0r0.9"

101.3*
077.0%

a4
o9.0°
094.0°

0.7

ot

1880
1878

1604
1820
1451y
1621
1668
1678
1575
1873
1458
1458
1411
1410
1420
1430
1417
1580
1800
1508
i
814
17402
1832
1500
1240
1707
1654
1480
17814
1859
1198
1287
1201
141¢
1192
1140
127a
1242
1033
1383
1050
1030
([ =]
Tas
to0
62
1038
1400
1204
1307
1113
121
112
1218
104%
1324
1210
1278
t802
1482

sienr s
832059
82712
529284
B3745.8
83002.2
824183
81892.4
83151
834748
82311 .4
832202
Sao0tee
&22680.2
530004
62428.4
63011
$3212
83272
83323
53128
83312
4248
43284
83210
63200
B2tes s
B27448
$2481
52832
533438
Bl350.8
§2910.1
52840

13053.0

1308¢.3

13054.0
13059.4

13089.8

13056.4
13088.1
13027.3

13048.9

120419
120874
19052.8
13082.0
11089.%
13060.8
13074.¢
13102.3
12108.0
13109 .4
13118.4
1H20.4
12126.0
131341
131341
131379
131444
131810
1M
11850
13032
132308
t3227.0
132108
13194.4
121910
13180.4
121788
191749
131779
131074
13104,4
13167.3
121516
11427
131203
13110.0

APPENDIX 1: CDBO Cruise Log

mod/strong over 150m
modistrong over 150m

weak/mod ovai170m, hypwbolae
mod aver 170m

sirong ouer 200m

strong ovaer 150m

stong over 150m

strong ovee 150m
strong over 150m
abong over 180m
areng over 150m
shong over 150m
sharp
charp
chatp
sharp

slgm-104db

sge-i8d8
slga-2148
slgn-2448
slga-2340
slg=-284d0
4lgn-2348
#ga-224B
slge-2348
sige-2348
sign:224B
slga-24d8
slg=-16483
algs=- 1348

dradge on deck, weak Ink brcken
hda to WP &9
Al WP 59, dredge deploysd

dredge on bottom, wic 1640
aluiing dredge, w/o 1873
hauling in dredge, max wic 1875
dredge off bolter, wio 1854

dredge on deck

At WP 80

diadge deployed

changs watch

dradga on bottom, wio 1480 {0 max 1580
hauling ln

dredge off botlom, wio 1420
dradgs on deck
hdg to WP M

AtWP M

slowing down, deploying magnetomster
spaeding up

Level 8 not displaying mag reading

SHF prabe with leval B
As sbove, change walch

-'[b-

AWPN
Undarway b WP O
At WP O, Maggy dock correct

Maggy problems - routis readouls, A1 Os
Maggy paper not fesding thru again
Mappy Just gone on the bink again

Magoy paper el Jarmuming

Teltt Axad maggy paper

Maggy peper ammad

Maggy paper jammed

Maggy papet stl cut of aclion
Magty paper ot oul of acton



207/08302
287100002
287109302
287410002
257110302
2811100z
2671302
2812001
267712302
287712002
26711352
287/14002
257/14302
24715001
257716302
257116002
287118302
287/1700x
287111301
267118002
8730z
287719002
2719202
28720002
257/20302
2821002
T30z
287/22001
257/22301
267123001
2677123302
288/00002
258/00302
258/01002
258101302
260/0200%
258102302
264703002
288/03302
280/04001
268/0430zx
288/0800L
268/08302
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2B110401
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288111372
FETTARE ¥
26812002
28012182
268/12302
250712462

58°42.13
Eran 24
6872424
58°30.44
58°28.48
582218
50°21.78
Ea*25.M
58*30.29
50°34.39
54°38.84
54%42.02
S8 40.19
58°50.08
BB‘54.00
60°58.23
BA*0Z.65
B#°08.00
58°09.50
59°14.03
E9*18.12
$9°22.44
532647
B59°30.37
59734,47
s8°38.07
B9742.83
59°45.03
694153
68°17.43
£9°32.35
59°29.74
59°25.57
89°21.72
59°17.88
E9*13.07
5£9°09.60
58+05.42
59°02.08
58°68.30
B8R4 44
58°50.38
LLACLE L
842 82
58°38.82
Eit34.50
88°30.70
B0°28.82
58+256.30
50°24.48
sa°zd.04

58°24.90

3171470
31°20.24
31°25.03
21°31.37
31ara
ara2n
31°38.04
31°32.88
3172849
3172086
241466
31700 .82
31°04 .40
J0°8¢.11
30°82.84
30°41.79
30°42.48
30°34 .48
30°31.88
W
018,92
30°14.08
30°07.76
30°02.07
20°57.07
29°51.28
LAt
Fiat
208802
1004.02
3008 65
J0°15.87
302107
30427 40
3329
3073845
30%44.58
30°50.0%
20°65.82
3ol.48
3140730
2171324
M ear
31424 .81
372046
W0
14180
314781
4924
34318
24007
4227
a2
Ntaz82
a-42.13
N4 88
21741
N2
31440.97
4087
31*i0.20
21°39.84

o4
090,8°
098.0°

1453
1483
1437
1764
1308
1404
1747
1698
1818
1588
1464
1420
1402
1434
1228
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1308
1223
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1184
1318
1188
1213
1104
1258
1134
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1204
1188
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1311
1204
1288
1is
1025
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1384
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1323
1407
1833
1843
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1811
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1870
1818
1494
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s1834.2
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512093
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523181

$2081
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131161
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weak over 160m

v.weak ovel topim waak ovei-T5m
abrong over top 75m, weak over next 75m

medfsbong over S0m
modieliong aver 100m
strong over 100m
strong

-18dB
«24d6
-8d8

<1148
-43d8
2008
-2148
-2348
-2148

St Red numbe 2 on Maggy

WP P, trn startsd
Want through WP Q somatime hers-nol noled al the mse
change waich

changs wakh

Endoline WP T
Maggle off and retrieved

Bow thiuater broken for tnet 3 hrs

No bow thruster: deploying drdge ~1km W of WPSI
Pinge al 200m

Approaching WP&1 at 0.0 inte

Hauling In to aveld hittng boltom oo earty

dredge on botiom WO 1780m

Stuting 15min dredgs WO 1780m

Hauding In

Oredge off boftom WO 1550m

Dradge on deck
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260116152
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2T
25819472
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£8°33.19
3.2
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Bdc34.82
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[T TR
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58*34.97
58r34.M
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68°34.90
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58°34.78
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54*38,00
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8°30.88
8739 84

£0°42.25
s8t42.20
58°42.32
58°42.24
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LM ERT
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N*2.7¢
31"33.48
N*32.74
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M°1.97
nN1.a
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NN 28
1A
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e
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I 2488
3T
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U
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31°23.92
123,04
I2hA4
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1880
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111.0*
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110.0*
100.0°
100.0"
058.9

44,4
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138.8°
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134.8°
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0.1

0.8

0.2
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0.4
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0.8
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1.4
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1403
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130
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1125

117
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11860
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nearly at WPé2
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On boltom, WO 1445m
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Blp Lits 4 8Tonwm
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Dradge lost - deddad to do WP 82 again

On tn. again
Dradge depioyed

DOradgs on bottom WO 1274m
Dradge off bottom

Dradgs on dack
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dradgs deploysd

Dradge on bottom WO 1188m
hauling In, wie 1380

dradgs off bottom

charge wakh

dredge on deck

At WP 84

Dredge deployed

Dradga on boltom, w/o 1820
Haullng in, wio 1965

Dradgs off bottom, wio 1800
Pinger on deck, wio 197
Dxadge on dack, hdg to WP 85

2.6kHZ 1ol changed
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Dradge deploysd

Changes watch

Oredgs on boltom, w/c 1280
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Dradge off bottom, wio 1283

Credge on deck
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Heuding in, wio 1890
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Dredge on botton WOs1452, max 1478
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Dradge deployed
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Changs watch
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280710002 §9°09.97 30'27 .60 o828 2.0 1340 13120.%
290711002 59°00.27 30°23.70 ore 21 1394 13122.0
200/12002 89°08. 21 30°20.20 o7 1.4 1322 131327
Log stops for 20 hows
201708002 59'22.49 2908 .40 280.8* 0.8 1689 13188.2 thangs wakch, hdg back to survey
201/0900z 59°20.25 29°28.77 242.9° 10,4 1428 132051
281710002 59°15.28 48,40 2303 1n.o 1843 13185.2
281711002 540980 Fi) 4 240.3° 108 1297 131840
281712002 B9°04.28 022,34 e 1o 1a7 131802 change wakch
261/13002 BA'5R. 82 30°41.62 A 10.8 1549 131803
201714032 5at62.82 000 Fe X 10.8 1302 13182.3
2017141852 Ba‘R1. 8% $1°01.81 Utway to WPT4
281714282 5at42.00 077 087.0° [-X ] 130¢ 13503.8 éhwp #lge-15d8 At WP 74, deploying disdge
281715002 S8"52.18 31*04 22 oo 0.3 1278 131007 * alg=18dD Dradge on bottom, wio 1548 max
21718102 58'62.20 N0 -1 Ko 0.3 1377 * olg=: 1048 Hauling In
28171823z £8782.90 31*03.88 048.0* 0.8 1300 * * Oredge off bottom, wio 1400
281718582 Sard2.87 n-o2.m 400" oe 1004 130009 dredge on deck
261/18002 58"52.60 10200 083.0° 1806 13093.2 Spiaad over 20m
281718242 68°60.50 Nnoaz 077.0" [ N 1044 FI098.1  sctrd over 100Mm wiga- 1848 At WP 78
28118302 SHE0. N°o114 o890 10380 ‘ slg=-1idB Oredgs deploysd
281118482 [14.1:X L3 FIMRT ] o82.8* 1041 Weak then sharp ovsd 100m ey -15db
ELAEANL- 54'50.52 ose.8" 0.4 1050 131118 * slg -20db Drsdge on b oltom, WO 1092
W E8"50.54 a3 0.2 1080 ‘ * Hauling in. WO max 1221m
201/17372 58°50.50 072.0" 1000 1411¢.¢ Bpread over 150m slg -24db Off the bottern WO 1067
281410022 §8°60.81 0720" 0.2 1023 13110.8  Spraad ovar 150m aig -24db Dradge ot deck
201118152 58°50.67 023.0* a.3 1000 Strong over E0m wlg +22dd Ui 1o WP 78
261118471 58°53.38 0ar.0" 9.3 "2 13110.4 Fuizy over 150m . slg -28db At station WP 78
201410682 58°83.43 000 0.2 14 . ' slg -30db Chipper deployed
18141014 8'63.90 0508 0800 00 1184 Furzy ovar 100m slg -20cb Stop winch 200m kem bottem, WO 900
201119221 3.42 A0'BRTY ol.0° 0.8 1180 {ang sig 254 Chippsr hits bottan, WO 1128 [}
201118302 .37 08077 o8r.0° 1118 1anres o
201711937: 88'83.34 10°88.03 or2.0" 0.7 11z Chipper on duck o
281720002 Beda.02 J0°88.42 054.4* 1.2 1083 130943 Heading to WP 77 '
281120182 BHE4.38 30°56.84 1400 Strong ove S0m On staton WP 77
281/2022: 3878429 1400 Btong ovr Bom alg 244 Chipper deployed
281720402 1308 Chipper stopped for five minutes WW 1203
201120451 1407 Drop of chippwr
2Wiia040z 1404 - slg +22db Hits boftom WO 1407
281/2100z Ba'B4 41 1404 11148
281721041 E8*54.4 1402 * slg -z4db Chippar on deck
81 $8°6e.77 o 995 Mad strong ove 180m dg -21db At WP T8
281i163t B8'ES.18 298 - slg -22db Dradge deployed
281/22002 58°68.24 orz.e ¢.2 (1] 131298 * slg -23db
2M/12202 88°50.21 "2 - #p -254db Dredge on bottom, WO 0§97
281/22222 108.3* L kL] * slp -24db Pinger 80m off botlo WO 1133
N et o8 988 - slg -22dbv Huuling in
241172432 1000 Vaty atrong over 160m g -19db Dredge ol bottom WO #93
201/23002 Lk TR "2 13120.8 Veiy sfong over 75m #lg -1edb
20172307z 8.08 30°87.08 104.0° 0.2 1003 * g -22db Dradge on deck, 3 BkHI gons off
261723362 58°568.43 20°68.24 Changs 3.5kHz roll
282700002 Ba‘37.07 30°463.08 o 4.8 1148 11183 Yoy sbong ovael 128m sl 2400 On way to WP, Dalay dus to suspacted Falfic,
202/003512 58°55.82 20°84.07 094.0° 0.8 114938 13117.8 Very shap X sig -21eb Al WP 70, Deploying dradge
282/01082 54"58.53 306233 082.0° 0.0 1198 131250 * slp -20¢b Oredge on bottom WO 1220, them max 1370.
282101182 85858 30°83.212 042,0° 0.3 1180 Shap ’ slg -19¢b Hauling In mibbles
202/01202 8.68 30°82.74 042.0° -X ] 1120 131232 * sy -21db Oradgs off bottom WO 1200
202:0188;1 ss8.0 20°51.48 of4.0° 17 Dredge on deck
202/02121 WP 80
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202122401 89°13,4t 30°2

] "” nes sbong over A0m elgn-12dB dradge on bottom, w/o 930

202122431 59°13.03 02040 20 (-8 ) 188 klge-1548 pingsr 50m off btm, stiting dradge, wic 1131
202122482 #1240 014 80 0 ”s . sip=-16dB hmiding in

202132582 £9°12.59 JI0°H.8 L 1] 3829 1003 stong over 70m slg=-10d83 Dredge off boltem, wie 1010
284123002 59*13,02 02008 [ ] 353.4° 1004 131651

282/23121 E*13.04 3G'2%.08 e 3300 1046 slrong ove 60mM slg=-204B dradgs on deck, wway WP 1)
283700002 E9+156.32 20°54.45 3%7.0° 11 1039 131553 changa waich

282/00122 B%"15.43 3073448 ” WMT.0 6.3 1030 13150.4 mod slga:14dB Al WP M, dredge deployed
28340040z e 15 82 30°34.79 ” 153.0° 1068 sprend 10501000 wlgs.2848 dredge on bim, wia 1040
283790452 015,03 30°34.77 " 3%2.0* 0.7 1081 wio 1o 1243 max

283/00471 59°15.08 30*34.78 91 80,0 05 1080 13150.2 mod apread 20m slge-27d8 hauling In

203/0100t [1 X }] 30°34.84 [ 2] 3420 0.1 1158 13161.2

203/0102z 68*15.48 30°24.07 " 180 1168 shap ' sign-40d8 Dredgs off boltom, wie 1152
2801272 E@*18.14 30°39.34 1 1] 3280 0.3 1220 sprand cver 20m slg=-40db dradgs ot deck

282/01422 5¥is4ae N.73 087.0" a.0 247 Uivay to WP 92

283/0200¢ a9t18.08 30%32.22 040.0° 2.0 178 13122.7 *

283702272 B9*7.22 3027.25 "2 440" 0.3 1120 1M67.1 spraad cver 80m aig=-2448 At WP 92, dredge deploysd
203/02535x BT17.44 IT.02 02 341.0° 0.3 1150 med alg=-234b dredge on bottem, wie 1220
2000541 ER°17.44 30°27.02 L} 340.0° (-2} 182 Wio to 1384

ELEIDELE T 767 037,70 "” 340* 0.0 1148 12155.8 moderate ' »lg -24db - Hauling in

282/03%12 E9117.72 30°27.08 ” 340" 0. 1208 Dredge off boltom WO 1220
28301482 8917.08 30°28.93 "” 330 R} 1100 Dradge on dack

283/04432 302380 L} a.e o8 1120 13150.0 modersis to stiong over 25m alg -18db On staton, Dradge deployed
283/0B17¢ 0°23.713 " 1000 Diadge on bottom WO 1190, Max 1250
283/08242 30°23.88 3 Haulng In

263/084082 302303 1070 121534 Dradgs off bottom, WO 1034
2¢3/0010z E#"10,28 30°24.08 9183 131849 Weak slg -19db Dredge on dack

283/00462 891947 024 .88 343.0° 0.8 1269 131579 Weak sig -11db Bad weather start Bimrad susvey
203108592 59414.55 02,40 172.0" 2.0 1287 Slmrad mavey

2030730z $9*16.17 01748 220.3° 10.3 14088 13180.2
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283/10002 5875410 0"at ey 24,8 101 1433 1214%.3

28371010z BA'ET. M 30°61.08 027.9" a8 1320 131184

203/11002 (137X} 30*40.0 031.8* .3 1442 13102.7

283/11302 1.1 K] J0*42.00 o323 [ &) 1613 13104 .8

28312001 30'37.02 L1 o 4.7 1402 13104.0

28312401 304912 «1.0° 1.0 1294 131230 UW lor WP 04

281300t 3042014 033.0¢ 7.8 1137 131220

20314322 142 Qor.0¢ LA ] 241 13120.0 Strong aharp bottom, lita ringing , sub-bolloms  eig -18db

203/18322 00.8" 1272 13153.7 slg 21bd HAH mils off WP 94
28315402 8942317 93459 1257 . Claaring aftedack lor dradging
283/18002 59'23.24 322.0* 0.5 1144 131558 Waak over 170m slg -24db Neaty on sits. sbout o deploy
2831404 59°22.03 30°18.29 " N a1 T4 Weaic g -20db P

283/1032 59°23.30 301058 [ L] 1507 [ ) 1128 13165.7 Fuzzy ower 100m aip -23d¢b Oredge on bottom, WO 1128
203118412 59°23.40 0°10.02 84 320.0° 0.3 1138 - alg -28db Haulng in Max WO 1292
203/10581 68°23.43 01004 4 3.0 o1 1140 121574 - . slg -24db Dredgs off bottom WO {138
28317211 E9°23.84 010,16 94 328.0° 0.7 1120 Weak ovaBOm, than strong sl -8ddb Pradge on deck

203/18102 59 27.08 301518 " z0 1.4 1080 ’ 131811 Sikong over 50m slg -27db On station WP 95

283118142 592709 Wr1s.30 L1 326,00 0.5 1076 * #ig -3odb Dredge deployed

203114351 S8"14.02 301882 L1 3320.0° 1008 191834 Skong over S0m aip -22db Credge on boltorn WO 1038
2831 dddz 114 018,08 [ 1 a27.0* 0.8 1003 - slg -18db Haulng In Max WO 1170
263/18592 B4'28.24 015 04 "» 230.0* 0.1 1007 12182.8 * slg -14dd Dredge ot bottom, WO 1020
2431920t 29'28. 40 30°18.28 ” 329.0* (<N 3 1100 Fuzry g -83sb Oredge on dack
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100/03412 F{ N BE] 138 a0 [ X} T 132000 Bhonp over 30m alg -15dd At WP 138, Dredge deployad
20004108 2040844 130 an.o X ] (1 4] 12201.2 Mty over 100m slg -24db Oredges on bottom WO 148
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APPENDIX 1: CD80 Cruise Log

208/04212 60"56.73 138 241,0% 0.2 * sig -268db Hauling in max WO 404
200/043712 sorsa.e1 138 240.0° > sig -254db Otedge ot bottom WO 708
208/0450z2 80°586.48 128 241.0° 132%0.7 stong sig -10db deedge on dack
268/0530:2 81:00.11 139 248.0* Waak sig -18&db Oradge deployad WP 138
208/0005z2 81+06,10 129 251.0* 0.8 13290.0 Moderate ovar 50m olp -20db Dvadge on boitom WO 828
200/081 32 81700.08 120 00.0* 0.1 * #ig -18db hauding In max w/o 1087
008202 $1°00.18 28402.22 129 248.9" o8 sharp sy -20 db dredgs of botom wio 478
250008502 40°69.78 W 0168 139 240.0* 0.3 13781.3 tuzry slg -27¢b dendge on deck
200i07822 81701 .32 27*58.90 140 288.0* 133005 weak to moderale g 27 db dredps deplayed at wp 140
280i03001 1°01.83 278890 140 242.0° 0.1 133085
28008072 9170140 27°87.07 140 210" 0.5 402 woak ovar 200m elg -27db dredgs on boltom wio 877
280108102 &1°01.40 218713 140 220.0° 0.8 (1 1] wask over 200m +lg -29db wio T82
t008152 §1°01.48 27°87.27 140 240.0° 0.4 (L1} - slg -29db hauing In
268700352 81°01.40 27'87.03 149 232.0° 0.4 818 waak over 180m slg -24db dradgs off bollom w/e 800
208708512 §1°01.94 27°8790 140 240.0° 81 788 medistrong ovar TAm alg -20db dradpe on dedk-strangled
208/09001 8170129 27°68.28 240.0° 1.0 733 13304.56
24010002 81°00.28 27462.38 233.0° [-X ] a8 133238
20011001 41"05.43 278064 251.0° 28 (3] 133074
2081103z 81108.37 27°80.48 141 242.0" 04 "?7 abwp 141
208/110%2 81°05.23 27°80.94 141 2.0 °0e sharp tstun streng over 30em »lp -17db dredge deployed
105,30 27°81 .40 141 230.0¢ 590 sharp rtn strong over 30m sig -21¢b dradge on bottom
208/11362 41°05.32% 2751 47 141 241.0° 584 * slp 244t pinga: B of bottom wio 76
WHITAIE 81+0% 32 27°61.86 14 237.0* 0. [311) ‘ slp -22db hadling tn -bitng Immedately
08111822 81°03.29 s 40.0° a0 sharp 1tn song over J6m sip :27db diedge off bottom wio 841
28812002 81°05.26 27°52.07 14 241.0° e 133103
28012102 a105.23 782.20 141 240.0 [LE] dredgs on dack
280/12122 6170528 27°62.40 328.0* 5.0 ulw to wp 142
2881250z 61411.00 27742 88 ©50.0* 1.0 314 through wp142 (to gal simisd)
2081269z 81°11.4 27°41.99 turning back to wpl42
204/13082 s1+11.41 27°42.99 230.0¢ 10 stopping at wp142 to daploy 1
208/13122 61°11.12 27746218 203.0° 530 13322.0 Spread over ca 20m +lg -24db At EP 142, Oredge deployed o
20813282 81*11.10 27742.08 142 21%.0* 540 * * Dtedye on bottom WO B70m LS
208/15342 e1*11. 11 27°42.12 142 210.0" 540 * * Haudlngin !
200113832 #1*11.07 20h42.28 142 are 08 8oz Spread oved 78m E i Dredge off bottom WO 827
200/14002 #1108 274234 142 218.0° 0.0 490
200114072 81°11.08 27°42.40 142 218,07 810 Ovedge on deck
2014402 011054 AT 4287  142a T2 1amz.o Over WP 142a, Turning round to commencs sletffer:
280714472 61°10.47 2774282  142a 50.0" 0.5 780 Snéng over 30m elg -22db Dredge deployed
288115052 81"10.88 VAT AT 142e 210.0° 1.0 800 Moderate over 75m slp -25db Winch restarted &l WO 305
28018142 81410.84 274283 14la 17.0¢ 780 Spraad aver 3m slg -Fddb WO 780
286821528z 81°10.82 27°42.44 1422 343.0° &7 530 sprand ave: 30m g -20db paying o to 808
288118322 81710.49 2774295 142e 344.0° o4 (314 tew nibbleshauing In
204118382 1428 bits to B ton
288/18452 a1*11.28 274216 142a 1.0 0.7 200 dipping stesply slg -22db diadgs off bottom wio 708
208/18042 111,40 2774103 1424 041.0° 0.2 T4 dredgs on deck
208/1830z sl sleaming to neott wp
200117002 al*14.24 2743568 047.0" 1.8 718 13208.8 . on rote o wplds
2001722z 61710.43 272548 143 050.5° 5.2 (>4 at wp 145
200/17422 s1'58.08 738,10 143 212,8* [ A 012 13324.6 mod over 40m o -1edb dredge deployed
288113001 a1:t8.01 2743518 143 (1] 13325.2 mod over 200m elg +24db dredge on boltom wio 830 max 770
280/14102 81418 .87 27738 258 143 220.0* B7E heuling in-ship stopping to haul dredge in W stop It baing foet on upalops wio 825
2887102512 8115 27°38.24 143 2174 0.4 (11 13324.4 mod over 200m sig -19dd dredge off bottom
208/10472 91°16.78 2742837 142 b4 dradge on deck
208110042 91*16.83 273807 21 1.7 518 132201 dapth la tleing slowly - changing dredgs bag
200/ 22 01°15.27 2738.00 1.4 482 starting o sisam o naxt wp whiist fxing bag
200/10272 81"190.70 27407 1 mils from wp-dolng survey
200110402 61°17.54 2771428 144 FUVSY OVt wp
200110432 s1*17.01 . tuning to go on station
200710602 811770 144 202.4* 1.0 13218.3 med over 70m nig -18db on station-wpldd
28050672 &1t17.04 2734.00 144 223" 13328.2 mod avar 100m alg -+ 7db dradge deploysd
268/20002 a17.04 araser 144 22007 133282

288/2015¢ 81*17.52 WA 144 534 srong ovee 130m slg -28db dredge on bollom wio 810



280120491
288120242
200/20401
200120881
208721002
200/32001
26812201

208722202
2822601
208723002

788123081
8823221
28823262
/W10
280/23411
280/23502
299/00002
280/00271
28%/00582
209101102
20910121z
26901412
208101502
289/02202
209/02302
289/03031
289/03092
8803202
20R/0M402
289103492
204/04001
254104082
2089/04281
269/0823x
289/05501
209/00201
20408002
28108 72
26008002
269708082
289510002
e8/10192
2891100z
208/12001
209/13002
09/1331e
2813402
200/14002
ey 410z
289/14242
289714502
BH15002
28818002
209116301
209117002
28017302
28918002
ze9ridaor
289/1%001
208/19092
289719902
280/20002

si*17.63
o117 84
anta
s117.22
81717.23
91°20.62
81°20.7%
81°22.78
s1*20.70
9142076
17201
812182
81720.87
81°20.82
8172042
8172027
02027
81°18.61
8172440
81°24.65
$1°24.46
81°24.30
01424.24
31*24.00
§1°23.40%
an-27.78

81=27.79
§1°27.0%
8172177
27,07
#1°27.81
61°27.60
130,49
antun
41°33.77
4142818
61°22.87
81*28.10

a1"12.99
81°35.02
01°34.04
91+33,40
81°31.28
81730.70
61°34.00
8148.73
8140 84
81737.48
s1*41.18
5174005
6171846
1329
1431 87
81°24.00
61°28.44
a1+24.02
81°22.02
81°21.22
8172213
81°23.08

2773802
27°38.10
27°36.02
27136.93
27°38 %4
273700
27'10.02
27'13.43
27'28.02
782,02
708
72804
72803
27e1
27°28.08
7 ]
272697
212807
27°24.40
72440
272470
VT4
2772488
114.02
214
211830

271501
27°16.33
71847
area
18,02
e
271223
2770144
T oA AN
17739

20'87.38
205840
210107
o
27°08.2%
2770030
20013
27°12.85
271400

144
144
144
144

148
148
14%
145
146
14§
148
145
148

140
148
148
148
148
148

147

faT
147
147
147
147
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127.8*
204.0°
148.0¢
200.0*
201.0°
208.0°
200.8"
214.0*
223.0°
7o
242.0*

(2]

a2
1.0
4.7
2.3
o8

0.4
0.1

[ 8]

0.4

[ K-
0.8
(X ]
0.4
0.4
0.4
5.0
8.6

§2¢
(31 ]
549
638
33
718
L1
mm
532
520
498
482
L1
504
559
724
148
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L0 ]
sas
885
a0
708

&40
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840
L1
590
L1 L]

73
o1y
21

LLH
1a7
176
[} ]

(1.}

"7
808
73
1028
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a8
870
a3z
T80
a2
749
Tae
LIT)
Tar

108
(]3]

910
04
80
959

o’
[ L)

13326.8

132902.%

13326.¢

13321.3

133200

133303

12300.4

132279
133405
1315119
133412
133488
133483
133812

13300.9

133424
133003
133308

133180

13326.3
13350.¢
133494
13344.3
133378

. 133202

133538
13346.8
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mod/strong oved 1E0M
srong over 80m

shong ever BOm

.

sharp strong over 50m
mod ovar 150m Inyered

sharp over 30m
.

srong over 30m
mod over BOm

sliong over 30m
sptand 600-840

sirong

hummocky
shwp & hummotky
shap, atrong & hummocky

srong hummotky

shong lo med ovar 70m
strong ovar EOm

shatp, strong reflns ovar 20m

mod ovaer 25m

sig -22db
slg -23db
wp -20dt

&g -19db
g -234p
slg -208d
sig -18db
g -27db
o -19db

slgs-20d8

sige-2148

sig - 2048
slg=-20¢B
aige-2508

slge-2048
aiga-22d8
slga- 1748

#ige-2700

sigs-13e8

slg=-15d6
aig=-11d8

sige-1598
slg-1998

slgs-1708

sig=-1508

pinger 80m off bettom wic 759
hmding In

dredge off bottom wie 5SS
dredps on deck

stant of survey ovel wp

starting Win badk 10 New wp 145
st wp 148 {new ons)

dredge degloysd

dradge on bollom wio 632

pingat 50m off bottom wio 083

wire psyed out down sops-hauling in wio &%0
dredge off bollom wic 849

dradge on deck

changs wakh

Uhay to WP 148

through WP 148{suwveying)

on siation at WP 148, dredge deployed
dredge on botiom, wio=E90 Mmaxekdd
hauling in

dredge ol bottom, wiow7C3

dradge off deck

uhvay to WP 147

duolgh WP 147(surveying}

wning round-back to WP 147

At WP 147, dradgs deploysd

dredge on bottom, w/o 693 max 814
haultng in

bitss o & tonnes

dradge off bottom wio 8868

dradps on dedk

starting fret line of GIMRAD survay, A'astart point

ALWP A

AtWPB

¢hangs wakch

AtWPC

AWPD

ALWP E, c/c lo rabxn to WP 148
¢hange wakh

i 1o WP P
AUWP F, ao towsrde G

AUWP @, hdg 1o WP H
AUWP H, hdg to WP |

AWE ), hdg lo WP
hog to WP J

Turning st WP K

change wakh
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26%/21002
208:22002
289123002
270100002
210/0030z
270101002
2toioraoz
270102002
r0i0230c
270/03002
270103301
270/04002
270/043902
270105001
21010839z
2T0/08002
270/04302
270/07002
270/07302
270/08002
70108912
270/08002
270110001
270/t 1001
270/12002
aronaxe
270712272
270N 23T
0125802
270113082
roliIL
T0/t3IN
TGN 4002
701 4182
aton4za:
270114392
270114407
2r0M6002
701514
270116281
270/10001
210/185 42
270110322
27041883z
bl AN AL H
270/1800z
270114082
270/18242
270118482
270/19002
270/1%0%z2
270/18402
270/20008
2r0i1003s
270120132
2r0i2023x
270120472
270/210012
7021382
270/21301
210/n8ex
270422002

2188
6H420.76
81719.89
8141764
811099
S1114.18
51°18.32
81%14.38
81°12.62
81412.48
51°11.83
41078
&1"10.02
Ll N )
#1700.40
&1 ot.83
0710
€1°06.02
810590
#1°03.43
91°04.03
61404.80
81°13.72
81°22.27
41°30.03
al*30.92
91°30.%0
$1%30,74
81°30.7%
$1°30.02
10N
a1°30.68
130,11
91°23.87
81"29.68
81°20.87
8172957
81°20.50
41°20.80
81+29.47
a3
§1738.00
'l
81+38.01
813587
81°40.00
Lahe X ]
81*40.09
174912
81°40.12
a1'40,14
61748 .54
01742.58
41°42.5¢
81°42.82
81°42.73
LIRCFA )
a2
14
3.7
377
61°43.78

27°24.00
272041
I
2732 7e
27*33.08
27734.20
27+358.1
27+38.40
27'37.08
27708
27°40.28
27-82.0%
27°43.0
27458
27*48.01
274928
27°80.88
Fi PR LY
6627
21’5078
21°68.70
20°00.20
27°48.10
27°30.74
211207
Fra LAl
27 14.48
2748
271494
27"16.04
TNI8.a7
27°18.02
AT14T0
271048
27 10.87
7710.81
71097
27°11.27
27412.18
2712142
ar-oen
ar-ose0
7°08.28
o
7o
270000
270,13
27*01.50
27702.12
27'0%.48
arozai

180

152

183

244.0°
a0
270.0°
230.0°
251.0"
220.0"
220"
200"
230.0°
218.0°
230.9°
238.4*
232,97
230.3
220.0
224,0"
254,00
238.0*
2419
240.0*
2100
031.0*
oz
o0
043.3°
2684.0"
230,00
260.0*
2084.0"
248.0°
2440
232.0"
163.0"
280.0¢
260.0
162,07
268.0"
283.0%
222.0°
023.0¢
a0
103.1"
260.3*

2734
208.3°
202.4%

200.8*
10"
200.0"
302.8%
278.0*
300.07
300.0°
1.6
.0
320,00
0
140,0°

208.0°

o5
o5
10.0
1.4
0.2
0.3

0.0
21
0.8

X3

0.4
(X3
9.3
0.1

LLE]
L L1+
90

"
a7s
a2
&d4
784
L1}
(12
(1 1]
744
L35
708
a2
[11]
ro2
23
ars
878
[ R k]
107
L]
a84
ran
700
Y03
738
750
710
740

aso
7o
[1L{:]
851
40
"

Tap
LLE]
10
”2s
744
478
.87
973
ans
T
LFL]
7
&04
na
Ti0
708
e76
845

587
(11

13334.0
13127.7
133242

133232
13323.2
13225.0
132258
133278
133281
13322.8
13324.3
13219.4
193128
13387

132181
1316.0
133130
13026
13300.4
133005
132005
132008
1320%.3
13342.3
13348.0

133385

13323.0

13322.2

13187
1333174

123433
133447
133530

133818

13249.7
13983.4

133348

133539

APPENDIX 1: CDBO Cruise Log

sightly rippted witha Bal undsrslds
Hypetbolic, strong

Hummoeky

Quite hummscky
Strong over 50m
Waak 1o mod ovet 100m
hummocky mod aver S0m

Waeak (o modarate pver 75m

wask/ined over 78m
* humeocky
sharp.atrong,hummocky

sharp over $0m

mod oved 40m

arong over 20m
abong over 20m
mod oved 100m
abrong ovar S0m

strong over zom

shong oved 30m
mod over 30m stseply dipping
shang oved 20m - .

hummocky/mod-wask ovel 100m
Mmod over GOm
mod ovar 160m

hummocky ove S0m
mod ovat BOm

hummocky over 100m
moditwerak ovel 180m

modiwsak cvar 150m

sharpisong hummocky

mod over 80 -

slg=-20d8
¥y -1400

og -17db

sg 18db
wig 12db
g 1 7db
g 20db
sig -12db
alg 23db
£ig -13db
3 1 4db
slp-15db

sy o
slg -24db
vlg -1848

+ig -124B
ug 1048
iy -74B

sig -17dB
sly -1748
oo 2048
slg -2208
slg -2048

*ig 2148

g -22¢8
g 2208

sy 2040

slg -24a8
+ig -1848

slg 1548
sig -22dB
g -2608

slp -1008

oy 246D
wig -27dB
alg 1848

slg -1868
sl 218
g -32¢8

Hova Lo, slam

s/ hoad 1> wind,to ssees condltions
at WPide

dredge deployed

diadge on battom wo 7E0m
hading In

disdge on bottom

diadge on deck

uw to WP149

al WPiag

dredga deploysd

dredge on boltom wo 841m
hauling in

dredge off bolom

dradge on deck

uvay \o WP1ED

dradge depicyed

dtedga on bottom wo 860m
dredge off bottom wo 250m
dredge on deck

on s WP1S1

dredge deployed

dradgs on bottom wo 880m
diedge off bottorm wo 728m

dredge on deck
disdge deployed

dredge on boltomy wao 730m
hauing In max wo 896m
dradgs off bottem wo 782m
dradge on dech

ot WP1B3
dredge daployed
dredgs on boltom wo 800m
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270/22082
210122072
2701272382
270723001
270/22382
271760002
2T/001 2
271/00302
274100402
71401802
2101242
271101422
2r1/01482
271/01811
271702001
271402222
anio2101
1710240
271103002
271703162
271/0932t
271103461
271/04001
271704282
271104482
27104832
2704081 12
271006202
271706582
271108143
anioen
27108422
211708802
271707332
2THOTAN
/0T8N
2710 ez
271108372
271/0%00:
271109221
271700461
271/10082
271110082
2ni1014r
271710202
271710831
27111001
711N
niaa
27171200z
271712032
2112192
2
2112442
71n30m
271113201
ELTIETTH
7118402
271714001
aMaan
tnsoan
2717181612

a1°43.40
£1°43.8%
814200
81°44,10
81-45.23
s1v4s.18
914820
LIM KL
a1°40.74
at1r47.18
814870
8174872

s1°47.14
81°47.92
81°60,48
a1°80.45
810,88
41°80.53
6t°60.57
a1*80.74
8175084
41"50.81
s150.88
01°50.79
a1"50.03
81"5z.7a
81°62.92
L1812 )]
51'83.04
81°83.04
S1°E3. 14
81°54.00
81'64.00
61°54.18
61°04.35
815407
81'88.72
61°68. 72
936,02
$1°85.87
61°85.80
8178548
81*55.88
81°58.54
815798
S1*57.01
01°47.00
a1*47.87
167,88
S1°67.44
a1°s7. 78
81°88.22
4270018
$2700,08
623°00.0¢
2°00.11
820038
620023
62°60.41

26'44.10
20°84.37
28°64.78
207554
20°21.80
20°61 %8
288183
20%51 .59
20°51.68
10°61.02
26°48.27
8°48.30
20148 48
2004

20°46.83
16874200
28°43.28
20°43.38
28°43.73
264428
264307
203881
19+38.82
28°00.78

204093
2074108
2874110
ELAL L P
20°41.98
20°35.24
203548
24°35.78
2673803
26°30.42
28734402
2873403
263408
20°34,02
20°35.09
28°35.16
83817
ELhe R
8°38.77
g8r13 80
26°23.04
20°33.74
20°33.40
29°24.27
28°34.81
203582
28043270
282040
8"z0.70
28"27.04
0211
282442
w2440
26°24.72

154

168

187
187
187
187
187
150
158
158
188
188
188
189
180
189
111

100
160
180
140
180
180
180

1.
181
181
1%
"
161
181

0.
0.4

0.8
0.3
Q.4
10.0
08

0.8
(X

B8O
L1:H
81
"t
784
T80
737
To7
T2
(1.}
585
(23]
L]
(1.5
050
774
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500
551
540
541
4n?
547
637
L} 1]
adi
a83
490
857
539
835
LY
107
a11
593
e
872
703
750
are
B8
(11
[E1]
804
$10
”we
L1

445,

848
(20 ]
5580
(1 1]
890
T80
are
880
624
add
127
673
840
1.1 ]

133531
133520
1338642

153548
133335

13351 .4

13350.6

133819

133404

13354.1

133841

13358.1

133580

13381.0

13389.7

13181.0

133040

13359.0

133008.7

133602

13338.3
13381.7

139834
13374.0
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modfatrong ovar EOm
sharp/strong ovee 30m
stong ovar B0m

sptend over 30m

mod over 40m
ranging over Tom

sprand ovar 40m
sptaad over 80m

speand ovet 20
sprand over 70m

speaad ovar 30m
stoaply dipping
rapldiy rislng
atrong ovet Bom

skong ov 75m
Hummaocky
reng

Modarate
Shong ove T5m
.

Stong ovet 100m
mod over 80m
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APPENDIX 2 : CD80 WAY POINTS

MAP | WAY |[(Swel=S}|(AVR=A)} (Peak=P) STATION TARGETS Dredgel
rer. | POINT | DEPTH | COBE |(T=trough) TYPE Lat. |Lon. /Chip
A WPA _ - - SMRADSURVEY 57 32.00 33
B WrB _ - - SMRADSURVEY 57 47.40 32 31.80
c WeC - - _ SWMRADSURVEY 57 46.00 32 27.50
D WFPD - - _ SMRADSURVEY 57 31.00 32 55.00
1 WP1 1600  S1A1 P1 C. high 57 43.45 3241.20
2 wP2 1575 S1A1 M C. high 57 44.20 32 41.60
3 WP3 1775 S1a1 Pt CW.fank 57 44.30 32 42.80
4 WP4 1650  S1A1 P C 57 45.90 32 41.10
5 WPS 1875  S1Al P1  E. flank 57 47.60 32 41.40
6 WPe 1750 S1m Pt C 57 47.85 32 40.20
7 wP? 1950  S1At1 P1  W.flank 57 47.85 32 39.20
8 wpPs 1600  S1A1 P1 W.off axs 57 50.80 32 43.75
9 WPS 1875  S1A1 Pt W.off axs 57 50.45 32 40.85
10 WP10 1825  SiAl P1  seamnt W.flank 57 50.50 3238.80
11 WP11 2150  S1A1 P1  tip basin sheet flow 57 50.32 32 36.80
E WPE - SIMRAD SURVEY 57 44.40 32 25.30
F WPF - SIMAADSURVEY 57 24.20 32 56.50Q
12a  WP12 S jog central ridge C 57 28.00 33 00.50
12b WP13 Sjog central ridge N 57 30.50 33 00.30
12¢  WP14 Sjog central ridge C 57 31.17 32 54.30
[ wWeG _ SIMRAD SURVEY
H WPH _ SIMRAD SURVEY
13 WPi5 1750  S2A1 P2 S.tp 575190 3227.55
14 WP16 1850  S2At P2 E.flankS. 57 53.08 32 24.70
15 WP17 1725  S2A1 P2 CS5. 57 53.20 3225.80
17 WP18 2600  S1A1 T1/2  fault wall in jog 57 54.75 32 30.80
19 WP19 1625  S2A1 C 57 55.15 32 25.45
21 WP20 1625  S2A1 C.N. 57 56.18 32 25.50
23 WP21 1475  S2At N. tip C. high 575728 322510
24 WP22 1600  S2A1 W. fiank: relict AVR 57 58.69 32 27.30
25 wP23 1600  S2A1 N. tp 57 58.25 322460
26 WP24 1675  S2A2 S. tip 57 57.40 3221.40
27 WP25 1525 S2A2 C. S_high 57 58.29 32 20.65
27a WP26 1650  S2A3 S. tip high 57 56.30 32 20.00
28 WP27 1610  S2A1 E. infer AVR 57 59.16 3222.40
29 WP28 1625  S2AZ C high 57 59.30 3220.10
37  WP28 1575  S2A3 S. tip of AVR 57 59.51 32 16.50
at WP30 1800  S2A2 £.C inter AVR 58 00.05 32 18.45

32 WP31 1650 52A2

32a WP31 1650 S2A2
a3 wpP32 1890 S2A2
34 WP33 1650 S2A2
332 WP33a 1700

centre AVR (iow) 58 00.20 32 20.45
centre AVR (low) 58 00.20 32 20.45
W. AVR flank 58 01.56 3221.00
N. C. high AVR 58 01.50 32 19.90
inter-AVR super mounds 58 02.41 32 17.47
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39 WwWP34 1600 52A3 C. high AVR 5801.61 3215.00
40 wWPas 1650 S2A3 C.N.AVR SB 02.80 321435
36 WP36 1650 S2A2 N. tip AVR 580328 3219.00
41 WP37 16800 S2A3 N. tip AVR 58 04.00 32 14.00
43 wWP33 1650 S2A4 S. tip centre 58 04.44 321290
44 WP39 1575 S2A4 AVR cenfre igh 58 05.30 32 12.55
46 WP40 1625 S2A4 C. north high 58 06.70 3212.10
47 WP41 1600 S2A4 C north high 58 06.65 3211.10
48 WP42 1650 S2A4 N. tip AVR 58 09.51 32 10.30
49 WP43 1900 S3 inter-swibasin W 58 10.35 32 07.40
| WA - - SMRAD 58 07.75 3203.20
J WPJ - - SMRAD 58 22.58 31 40.25
K WK - - SMVRAD 58 20.95 31 36.50
L WPL - - - SMRAD 58 06.14 3159.45
50 WP44 1650 S3 T2/3 S.AVR centre 5811.00 3204.00
51 WP4S 1600 S$3 T2/3 C.highAVR 58 12.05 32 04.55
53 WP46 1825 53 P3 N.AVR S.tip 58 12.69 32 00.87
52 WP47 1775 3 T2/3 S.AVRtp 58 13.68 3202.15
54 wp4s 1550 s3 P3 N.AVRSC HIGH 58 13.94 31t 59.80
58 WP49 1725 53 P3 EsideotV.N. AVR 58 15.49 31 55.45
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95’
96’
28"
a9’
101°
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103
104'

wPg2

WP95
WP96
Wra7
WPa8

WP100
wP101

1370
1125
1125
1200
299
1275
1150
1100
999
1125
1125

1052

1150
1000
1000
1000
800
900
9200
925
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84/P4
54/P4
S4/P4
S54/P4
T4/s
T4/5
T4/5
T4/5
T4/5
T4/5
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Te/7

N.AVR §.C. high 58 15.58
N.tip of N. AVR 58 16.66
§. tip of AVR 8. 58 17.98
main AVR S. tip 58 17.80

S. of high main AVR 58 19.13
CatAVR S 58 19.70
N.of AVR S 58 20.81
S.high of main AVR 58 20.34
seamnt on main AVI 58 22.59

S tip of AVR 58 23.29
C high of AVR 58 25.29
SIMRAD SURVEY 58 24.50
SIMRAD SURVEY 59 44.60
SIMRAD SURVEY 59 43.10
SIMRAD SURVEY 58 23.10
SIMRAD SURVEY 58 21.60
SIMRAD SURVEY 59 41.90
SIMRAD SURVEY 59 45.20
SIMRAD SURVEY 58 25.80
cenre AVR 58 24,70
centre AVR 58 33.30
seamount AVR 58 34.80
inter AVR basin 58 34.50
S tip AVR 58 35.00
centre AVR 58 39.60
N tip AVR 58 42.30
inter AVR lava flow 58 43.10
S tip AVR 58 42.70
centre AVR 58 45.60
N & S tip AVR 58 47.80
Centre AVR 58 49.50
S tip AVR 58 46.60
SIMRAD SURVEY 58 52.16
SIMRAD SURVEY 59 13.30
SIMRAD SURVEY 58 52.20
SIMRAD SURVEY 58 41.80
SIMRAD SURVEY 58 48.30
SIMRAD SURVEY 58 52.16
N tip AVR 58 52.10
§ tip of AVR 58 50.50

southern centre AV] 58 53.40
Seamount inter AVF 58 54.30
center AVR 58 56.20
Seamount southern 58 56.60
N center AVR 58 58.10
N AVR 58 59.60
central AVR 59 00.10
SAVR 59 02.20
Seamount centre A\ 59 04.00
5903.30
590535
59 06.70
59 10.00
59 12.32
59 13.40
59 15.50
59 20.18
59 19.05
59 23.40
59 28.10
59 29.08
59 30.70
59 35.80
59 39.25
59 40.30
59 40.26

Centre AVR

3158.95
3159.68
3155.35
3152.60
3152.24
3154.75
3154.50
31 51.60
31 49.4¢0
3147.80
3147.50
3145.10
29 50.00
29 46.80
3141.80
31238.40
29 46.70
28 52.60
3148.50
3141.40
3132.30
3121.80
3128.80
3t 24.70
3120.70
31 19.00
3115.40
3113.40
3111.00
3109.20
31 07.00
3108.02
31 16.30
30 45.60
3029.80
31 04.50
3121.60
31 16.30
3104.50
3101.00
30 58.70
3055.80
3058.20
3053.70
30 55.90
30 55.40
30 52.00
30 48.00
30 46.80
3043.10
3041.20
30 47.40
30 38.58
30 33.30
306 29.41

-30 34.50

30 25.40
30 23.80
30 18.60
30 15.60
30 06.68
3005.08
3002.20
29 58.90
29 52.60
29 55.60

UUUUUUOOUUDUUUUUUUUUOUUUOOUU(DLOmm(ﬂ(ﬂUOUUDUUUDUUOUU)MCDWUJWUJU)DUDOOOOOOUU




-62-

APPENDIX 2 : CD80 WAY POINTS

105° WPi02 725 59 43.68 2951.30
74 775 S6 P6 50 39.52 29 58.50
107 WP103  BOO 50 46.65 29 50.45
77  WP104 925 S6 P6  Scentral AVR 59 47.87 29 47.20
78  WP105 700 S6 P6  central AVR 50 49.80 29 45.25
80 WP106 675 S6 P& E flank AVR 59 49.73 29 42.82
82 WP107 925 s6 P central in wide AVR 59 51.43 29 43.80
82b WP108 925 59 52.60 29 37.15
85 WP109 960 S6 T6/7 Ntip of AVR 59 54.81 20 39.60
87 WP110 825 S6 T6/7 SM in trough §0 57.65 29 36.20
87b  WP1i1 950 5957.20 2931.45
o0 WP112  B7S s7 P7  central AVR 5059.95 2929.10
94 WP113 950 s7 P7  southem tip 59 59.53 2925.00
g7 WP114 800 s7 P7  southern tip 6000.98 2920.15
98 WP115 775 S7 o7  centralleast AVR 60 02.30 2923.30
106 WP116 1000 s7 P7  southem tip 60 04.94 29 15.60
105 WP117 925 s7 P7  central AVR 600557 2919.18
104 WP{1B8 900 s7 P7  northern tip 60 06.77 2920.48
111 WPi19 850 87 P? inter AVR seamount 60 07.57 29 15.40
114 WP120 625 s7 P7  AVR seamount 60 08.90 29 15.80
113 WP121 825 s7 P7  central 6008.90 29 11.40
119  WPi22 825 s7 P7  central S AVR 60 11.80 2908.30
122 WPi23 875 s7 P7 N tip of W AVR 60 13.60 29 12.40
125 WP124 500 s7 P7  centrai AVR 60 15.13 29 06.35
128 WP125 775 87 P7  Snorthem AVR 60 18.39 2905.20
131 WPi26 825 s7 T7/8 SAVR 60 18.44 2859.18
135 WP127 750 s7 P7 N tip AVR 6021.00 2902.55
138 WP128 850 s7 T7/8  central AVR 6022.45 2856.30
139 WP129 650 s7 T7/8 nicentral AVR 6024.06 2854.30
140 WP130 750 s7 T7/8  north AVR 602575 2853.05
144 WP131 725 s7 P8 SAVR 60 27.77 2842.70
146 WP132  S75 57 P8 central AVR 6032.16 2839.35
148 WP133 600 s7 P8 NAVR 603594 2836.30
194 WP134 60 40,70 28 27.60
195 WP135 60 43.25 2824.B0
196 WP136 60 49.90 28 14.80
197  WP137 60 52.35 28 14.50
198 WP138 6056.70 28 05.60
199 WP139 6100.10 2803.00
200 WP140 §101.45 2757.30
201  WP141 6105.30 2751.20
202 WP142 6111.00 27 42.60
203  WP143 611575 2735.80
204 WP144 6117.50 27 36.20
205 WP145 6120.60 27 26.04
206 WP146 6124.40 27 24.60
207 WP147 6127.80 27 14.70
start start storm  SIMRAD SURVEY 6130.70 2713.70
A Al storm SMAADSURVEY  6134.60 2707.70
g B’ storm SWMRADSURVEY  6133.70 27 04.50
c c storm SMRADSURVEY 612360 2719.75
D' D storm SMRADSURVEY 61 26.00 27 26.50
E £ storm SIMRADSURVEY 613590 27 11.25

F . F storm SMRADSURVEY  6134.40 27 18.10
G G storm SMRADSURVEY 61 36.80 27 14.40
H u storm SIMRADSURVEY 61 37.20 27 09.80

r y storm SIMRADSURVEY  6141.20 27 02.40

s J storm SMRADSURVEY  6138.20 27 53.20

K K storm SMRADSURVEY  6121.20 27 09.10

v L storm SMRADSURVEY  6125.60 27 31.80
FY (Fy storm SIMRADSURVEY 61 34.40 27 18.10

M M storm SMRADSURVEY 61 42.20 27 05.80

N N' storm  SIMRADSURVEY 61 43.25 27 06.10
o o storm SIMRADSURVEY 6126.70 27 35.00
208 WP148 6130.80 27 14.80

149  WP149 650 S10 P10 n tip AVR 6129.60 27 10.80
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151
156
158
160
160a
161
182
164
165a
168
170
173
175a
176
177
182
185
187

191
209
210
211
212
213
214
215
216
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218
219
220
221
222

WP150
WP151
WP152
WP153
WP154
WP155
WP156
WP157
WP158
WP1i59
WP160
WP161
wP162
wP163
WP164
WP165
WP166
WP167
wP168
WP169
WP170
WP171
WP172
WP173
WP174
WP175
WP176
WP177

M oM T

h-d

WP178
WP180
WP180
wpP181
WP182
WP183
WP184
WP185
WP186

650
650
700
600
725
575
550
~775

-850
600
575
700

~550
575
600
525
5§75
420
450
600
650
500
700
600
500
650
550

500
500
500
500
300
550
350
233
267

§10
510
S10
S10
510
S10
s10
S11

S11
S11
S11
S11
S11
S1t
811
SN
St
s1
s11
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P10
P10
P10
P10
P10
P10
P10
T10/11

T10/11

T10/11

T10/11
P1t
P11
P11
P11
P11
P11

P11
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SAVR

central avr
Northern AVR
Central AVR

North AVR
North AVR
South AVR

Central AVR
Central AVR
North of AVR

Southern end AVR
West AVR high
AVR East

AVR North

S tip AVR

Central AVR

SIMRAD SURVEY
SIMRAD SURVEY
SIMRAD SURVEY
SIMRAD SURVEY
SIMRAD SURVEY
SMRAD SURVEY

dredge
dredge
dredge
dredge
dredge
dredge
dredge
dredge

dredge

central AVR
central AVR
central AVR
central AVR
central AVR
central AVR
central AVR
central AVR
central AVR

61 36.00
61 40.05
6142.62
61 43.79
61 46.20
61 46.80
61 50.54
61 50.58
615293
615404
6155.62
61 57.89
62 00.07
6200.34
6201.63
62 04.31
62 08.05
62 08.87
62 11.91
62 14.45
62 17.00
62 18.10
62 21.95
62 24.20
62 26.08
62 29.35
62 30.45
62 35.00
62 41.40
62 40.20
624211
62 44.60
62 42.90
62 42.10
62 38.60
62 41.00
62 43.60
62 43.70
62 48.25
62 52.05
62 55.85
62 55.73
62 55.79

27 06.35
27 01.40
26 58.40
26 54.10
26 51.60
26 46.45
26 43.30
26 38.70
26 41.15
26 35.70
26 35.20
26 34.02
26 26.93
26 24.55
26 27.00
26 21.07
26 18.28
26 11.00
26 07.80
26 07.00
26 05.75
25 55.30
25 53.00
2551.20
25 42.70
25 38.80
2531.95
2528.20
25 27.50
2505.75
25

2524.50

2526.00

2513.50
25 23.30
2510.60
25 10.20
2517.10
2506.70
2503.30
24 47.25
24 47.20
24 46.97
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Way Sample Number

Point
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APPENDIX 3 : PETROS SAMPLELOG

Cruise CD30- PETROS: SAMPLE LOG

Sample Description

WP C=chippcr; shect/pillow: glass/basalt etc: mineralogy
D=dredge; sediment: colour, grain size, apount

#1482 ac ibiclogy: anemene etc: &_@hlmhol

WPI1C(test) glass, fresh and abered, plag. @

WP1C(real) giass, fresh and altered, phag. ©

WPD.1 pillow rim, alt. fresh ghass, plagfol- (]

WP2D2 glass sheet flow (8mm), fresh, a2

wr2D.3 glassy pillow buds, fresh, ol & plag. ]

WPr2D.4 gixssy pillow buds, fresh, plag. & ol. @

WP2D.5 (i)-(i)) glassy pillow shards, fresh, a-@

wWP2D.6 >20¢m dia, piflows: fresh glassy, plag. & ol a
WP2HA sediment: voleanoclastic glassy sand and brown mud
WP3C pun-bmwnﬁtdigln:.<l%phg+ol.ﬂ
WP3CH fine sand and glass, brown

WP4C green glasy, fresh, <1% plag. ©

WPSC green fresh and crange alt. glass, <1% plagd
WPSCH pale brown mud

WPeC microlitic opaque glass, fresh, -10% plag. and ol. 2
WPIC dusty glass, plag. microlites, <1% plag. 4% ol. ]
WPSCH onlysedhnmpkhvwmudmdmdpﬁms
WPeC opaque glass, miolites?, ~2% plag. +ol )
WP10C pale brown glass, fresh, <1% plag. and oL &
WPI0CH pale brown maud + silt

WP11D.1 ropey sheet flow, bslt gls, ol. + pl. §, stallase tex-
WP11H.1 green browa sediment mod, large amout.
WwWP11H.2 green brown sediment mud, large

WP11H3 green brown sediment rmd
WP124D.1 a0 + sp.© glass shards.

WP12aD.2 large glassy chips

WP12aD.3 palg. @ basalt

WP12aD 4 small glass fragments

WP12aD 35 basalt + glass, altered.

WPLID.1 sheet flow, ~2cm thick, glassy ol. + plag, @ basalt.
WP13D.2 sheet flow <2an thick, pl. @,

WP13D.3 sheet flow <Zam thick, pl. B,

WP13D.4 ropey sheet flow, {large frag)

WP13D3 wmixed glassy basalt frags, altered (pipe dredge}
WP13H.1 sediment, mud, pale brown

WPI3H.2 sediment, mud, pale brown

WP14D.1 talus block of sheet flow, basalt

wPi4D.2 tadus block, ropey sheet flow, 25 am thick,
WP14D.3 adus block, pillow, glassy tind, pPL. + ot +5p. @
WP4D.4 alus block, pillow, glassy rind, pl. + ol. +5p. ©
WP14DS5 wlus block, pillow, glassy rind, pl + ol. +5p. @
WP14D.6 talus block, dolerite, pL + ol +5p. &

WP14D.7 assorted frags. dolerite +basalt

wWPiaD.8 tahus block, basalt, weathered, ol. &

WP14D.11 small glassy frags, fresh

WP14H.1 sediment/ pale brown

WPI4H.2 sediment/ pale brown

WP14H.3 pale brown sediment

WP14B.1 15 cm diameter ancomane

WP14B.2 brittle stars, coral bits, and micro-spoages
WP15D.1 pillow basalt frags, glassy

WPISH.1 pale brown sediment mud

WP15SH.2 pale brown sediment mud

WP16C green isotropic glass+) chip xaline pl phyric
WP16CH Scdiment, pale brown

WPLTCH

wP17B.1 Corals

WP1TD.1 glassy rimmed pillow block

WP1TD.1.2 ghassy fragments (fresh under microscope}
WP18B.1 Hairy thing (sponge)

WP13B.2 more hairy things on slab

WP1iB.3 sponge

WPiiB4 various fauma

WP13BS coral {myosa)

WP1tD.] ghassy rimmed massive pillow flow, aphy-sp plag phy
WP18D.2 ghassy rimmed massive pillow flow, aphy-sp plag pby
WwP1sD.3 doleritic massive flow or a dyke, plag phy, slightly alteved X'als
WPiiDA4 pillow, glassy rim aphyric, 1% vesicles

WPIID.5 glassy rimmed massive pillow flow, apby-sp plag phy
WFP1ID.6 fine grainied sparse stellnte plag phy basalt
WPLED.7 fine grain, v sp plag phy, pillow chill withowt glass
WPI13D.3 glassy chill margin to pillow flow, apby fresh glass
WP1SD.S glass & basalt feform mud & net. 4 bags In drawer
WPIEH.1 brown silty sediment

WP1SH2 lithified sediment

WP19B.1 varinos fauns

WPI19B2 coral (sclerating), 14x3 am




r

WPI9H.1
WP19H.2
WPI9H.3
WP08.1
WP20D.1

WP20D.3

WP0D5

WP24H.2

WE26H.1
WP25H.2

WF25D.1
WP25D2
WP26D.3
WP27B.1
WP2ID.1
WP27D.2
WP27D.3
WFP2TH.1
WP2TH.2
WF28B.1
WPiB2
WP2ED.1
WPD.2
wWPtD.3
WP2SD.A1
WP2BD.4
WP2H.1
WP28H.2
WP29D.1
WP29D-.2
WrD.a
WP29D.4
WE9DS
WP29B.1
WP29B.2
WFP25H.1
WP29H.2
WP29U.1
WP30D.1
WPID.2
WPXID.3
WPIID.4
WPMDS
WPIH.1
WF30H2
WPIIC
WPI2D.1
WP32H.1
WP32B.1
WP32B2
WP33C.1
WPIIAD.1
WP3IIAD.1.1
WP3IAD2
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fine grained mud
fine mud
glasey ted or byal
shells
ghass Frags. from pipe dredge.
bamlt frags. from pipe dredge
clinker
mmzs 2 ks ‘]*g‘ll hlark A
ghass rim, 2% vesicular, ,1% @, Mn-bisckened
chilled margin, vesicular, sparse 3, Mo-blackened
Do chiil margins, 2% vesic, plag. @ lmm xtls.
gale brown silt
pale brown sikt
small frags glass:50% fresh 50% devitrified
Vaziouws Fauna
various bio-fauna
big coral
11 frags aphiric pillow bslt frags with glasxy rims
Misc pipe dredge contents
Devitrified glass fragments
Lithified mud
Fossiliferous sediment foramifera bag
v fine basalt,vesic,aphy
Abund glass from sheetflow, fresh,aphy, vesic
Sed brown
sed brown
Echinoderm in sed
Varied bio
Echinoderm hair+ microf:
Microfaupa (forams ete)
Ermatics, granite rounded basalt fragments
Aphy glassy.sheetflow top frags
Highly plag phy.shectflow top frags
Aphy basal+giass margin frag
mud
coud
basal fragments, no glass, no sediment.
firm siivmud
firtn silimud
competent sand/mud Millite from erratic content see .3
erratic dropstone pebble, one
few frags 2*glass, 2* erratic pebbles in same btie
ics from P sed sample in dredge bag
corals and fmrna
glass frags, not fresh. Basalt frags
Ige pillow blk. Mn covering-unfresh glass rim, vesicular
rounded, Mn coated biks basalt, TS???
light brown clay/fine grained
light brown clayfine grained
micro fauna, poss forams, from dendritic chuster on rk
coral
glassy frags, poss varied origin
WR basalt frags, aphyric-vsp. plag phy. vesic
blocks pillew, aph-vsp pl phy, Mn coated
glass rim frem D3.1 pillow lava
pillow lobe, fresh, plg phy (fragile)
Vsediment
Vgediment
ghiss frags - sheettaphyric
ghass with bits of vesicular aphyric basalt
basait-phyric + vesicualr (inner pillow frags)
Tatics
vesicular basalt-30%, unknown
ol
coral, bivalves, various
pale brown mud
pale brown mud

glass, fresh vesicular pillow rims, apbyric

pillow Basl, basalt, glass vesicular aphyric

basalt, litle glass vesicular aphuric
batalt & ghass vesicular 1 % plag phyric

basalt, glacs rimmed, vesicular, plag phyric, photo taken
pale brown mud/silt

pale brown mud/sik

fresh glass from the chipper

glass, phyric, some alt. flow with flow textare

beige sed clay fine prained with silty grains, ? forams
bio szmple

corals and sponge

fresh glass

whole plag phyric piflow glass from margin»33A D.1.1
plag phyric glassy rim from Ige pillow basalt 33A D1
basalt with glassy rims, plag phyric megaxsts part vesc
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WP44D S

WP45B.1

WP45B 4
WP45B 5

WP4SD.2
WP45D.3
WP45D.4
WP46D.1
WP46D.2
WP45D.3
WP46D 4
WP4ED.5
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basall chunks -25, plag phyTic megaxsts part vesc
dredge pipe glass, plag phyric, megaxsts part vesicular
basalt,plag phyric, megaxsts, pillow margin
basalt plag phyric, megaxsts, pillow margin
live coral, bivalve starfish
assorted [auna, bryozoan, coral
fine bio matter and glass
pale brown sediment glass frags and mud
brown fresh glass 15% plag to <5% oliv
fim - vesic aphy. sample too small
small basalt and glass frags
10em basalt fragments highly pbyric
\canologieally interesting ghss fragm
sheetflow,glassy surfacehighly plag phyric.
large blocks highly phyric sample
small amounts of tests and corals
varied biclogy
forams, ventifers bits and other micTo specimens
We sample Aph-specially phyric basalt
glassy flow surface
a few ermatic pebbles
sediment lump
sed. lump
4 glass chills from pillow margin-all plag phyric and megacrystic
4 erratics 2rounded,? glascy- latter may not be localtaken from pipe
corals, some fauna and algas
sed-sand size glass fragments in the silvmud
25 above with some semi-lithified ciumks of glass/silt/mud
echinoderm spines,spongey specimen and fragmens of bivalve
fresh glass light brownaphyric with plag laths<] Fosporadic olivine

basait sheetflow, glassy rim aphyric, vesicles, prominent pipe structure-superheated steam

same as above

possible contaminarion as sample dumped on deck

fine grained mud/light brown-contaminated
incontaminated sample from sed in volatile holes in rock
echinoderm etst and spines{frag .} coral. Stalked barnacle.
sponge

corals

fresh glass

pillow with glass

glass with D.2 pillow

curled pillow with glassy edge-altered

sheetflow surface

WR sample in small fragments,plag and olivine phyric
'WR sample with glass rinds

large WR samples.plag snd olivine phyric,Mn coating
fine brown sed

pant of sheet flow with top and inner surfaces<05%plag@ %
top chill frop sheet flow-fragments <12am in diam,

chill basalt from sheet,petrologically same as above
pillow fragments with blue sponge jobbic on it

asorted small bio fwma bits

basaltnon glsaphyric;sp iclespillow fragments from scree,5-20ctn
basalt,glassy aphyric sparse vesicles:pillow fragments

ay above

nan glassyaphyricnon vesicies-hydrothermal staiing
basalt glass sotne aphyric.sparse vesicles,Mn staining
small glass fragments,aphyricnon vesicles

sed. pale brown mud

a5 ahove

forams

corals

small glacsy frag sp.ves

sheet Now surface,sp ves

very thin sheet flows,very sp plag phyric
pillow,moderately fresh, vesic. vsp.plag phyric

older looking basalt Mn coating non ves.

s D pan of WR, sample

sed

sed

coral fagments

large pisce of coral and worm/sponge

large piece of coral
gastropod S hinoderms, bivalve
assorted fmma mainly forams in glass fragments
fresh ghass fragments AG, vesicular pillow?
basalt, A, ves. Ma stained origin?

Glass AP vesiculsrsp .pillow?. fresh

altered glarsmainly shards, pillow sp-ves
glass 2, vesic lots sheet, fresh,no staining
basasly,ad, vesic lots,pillow fresh oo staining
basalt a, vesic lots.pillows fresh, no staming
glass, 20, few vesc, fresh | no staining

basall, A, vesc lots, pillow, fresh, no smining




WP46D.5.1
WP4SD.6
WPASD.7
WP46H.1
WP46H.2
WP47B.1
WP4TH.1
WP4TH.2
WP4TH.2 (37}
WP4IC
WP49D.1
WP4OD.2
WP49D.3
WP4sD 4
WP49D.S
WP4ID 5.1
WP49D.6
WP49D.6.1
WP49D.7
WP49D.3
WP49D 8.1
WP49D.9
WP49D.10
WP49D.10.1
WP49D-11
WP49D.11.1
WP50D.1
WPS0D.1.1
WPSOD.2
WP50D.3
WP0D.4
WP0D.5
WPSOD.7
WPHD.8
WPS2C
WPS2IC ()
WP53C
WPS4 C
WPSSC
WP56C
WP57C
WP3iB.1
WPSED.1
WPSEH.1
WPSH.2
WPSoD.1
WP59D.2
WP39B.1
WPS0R.1
WPE0B.2
Wes0B.3
WPS0D.1
W1 DL
WpPs1D.2
WP61 D.3
WP61 D.4
WP61 D5
WP61LD.S
WP61D.7
WP61 D.§
WP61D.9
WPe1 D.10
wps1 D11
WP61 D.12
WP61 H.1
WP61 B.1
WPs2 D1
wWps2 D2
wWP52 D.3
WFID.1.)
WriD4
W5z D)
w2 D35
WP62 D.6
WH2 D7
wWPs2 D8
WP62 D9
WP62 D.10
WPe2 D11
WPs2 D.12
WP62 B-1
WP62B.2
WP63 D.1
WPEID.2

-87 -

APPENDIX 3: PETROS SAMPLE LOG

glass,a@, vese none,pillow fresh, no suining
basal, AD, vesc lots, pillow, fresh, no staining
ghass/basalt, a@, few vesc, fresh

fine grained mud. some silt grains? forams

fine grained mud. some silt grains? (orams
assocted bio fauna with many spines & glass frags
fine grained grey sediment, smelly -> annerobic
fine grained grey w beige seds, + very small. glass frags.
fine grained grey to beige sediment smelly- marobic small glass fragments
oD black glass

basali afd, vesic few,pillow fresh.,no staining

glass +basalt,af, vesic few,piliow,fresh no staining
glass.a, vesic none,pillow fresh.no staining
glass af), vesic none. pillow fresh fo staining
basah+glass 203, vesic none, pillow,fresh,ne smaining
glass xP, vesic none, piliow, fresh.ne staining

ghass a3, vesic few,piliow fresh no staining
glass 2B, vesic few,pillow. fresh no saining

basalt o3, vesic none,pillow alter,no staining
basalr 2 vesic few,interpil fresh.no staining
basalt 4, vesic few,ext pil fresh.no staining
basalt 2@, vesic few pillow fresh.no staining
basalt #B, vesic few-lots, pillow,fresh, no staining
basalt+glascs 2P vesic lots pillow,frech ng staining
basalad, vesic few.pillow.fresh o sauning
basalt+glass,a®, vesic few,pillow, fresh no staining
basalt o}, vesic few pillow few.no staining
glass a0, vesic few,nd form fresh no staining
basali+glass.ad, vesic few,pillow.sisome Mn staining
glass 2, vesic few.rim frags.fresh no staining
ghass+basalt a8 pillow, fresh, some Mn staining
gtass 2, vesic few,shards, fresh no staining
basah,aff, vesic few,pillow alyscme Mn staining
basai 2@, vesic few,piliow.altsome Mn staining
black fresh ghass s

black plass fresh

black glass

glass

glass

atsorted bio-fauna piass chips and coral

glass+basalt 2. vesic few,form nd.altsome Mo staining
silty mud with glass grains <0.1mm

silty mud with glass grains <0.1mm

glass+basaltad, vesic few,pillow,fresh.no staininng
glass+basalt, 23, vesic few,form nd,fresh no staming

corals

borrible caralidge +hairy/fibrous material

sponges

fibwous silica

baralt 2 vesic lots.00 smining

ghass/basait, oL, sp phy.lots vesc, sheet, mixed slteration, 8-10¢m
glassfome basalt, afd, Jots vese, pillow, mixed alteracion, 16 picces
glass & basalt, ad, few vesc, pillow lava, fresh

glass & basaks, sp. of phyric, few vesc, sheet, fresh

basait & ghass, ), few vesc. sheet flow, mixed alteration
glass & basalk, gp. ol phyric. few vese, N-D, mixed alteration
basalt, sp ol phyric, lots vesc, sheet

dolerite, high pl phyric, few vesc, no alteration

glass, 20, no vesc, altered

ermaticy

glass& basalt, ald, few vesc, N-D fomm, fresh

glass& basalt, 2D, few vesc., pillows.fresh

consclodated sed fine grain mud/beige colowr

assorted fauna

barsalt o, varied vesc. chunks, fresh

basalt & ghce, 8, varied vesc. cinmis, frech

basalt & glass, B, po vesc. sheet flaw, fresh

glass, 80, no vesc, shards, fresh

basalta@, lots vesc. pillows frech

glass, 28, no vesc, pillow rims, fresh

basalt & glass, 2D, few vesc. pillows, fresh

basalt & ghux, a), lots vesc, pillows, fresh

glxss, 3. form N-D, fresh, raodom frags

basalt & glass.ad, 50 vesc., sheet flow, fresh, 2 bags same type
glass, 2@, shards, fresh, chips from pipe

basatt s, ks wesc. pillows mod- aleration
basalt & ghass, 20, few vesc. sheet flow, fresh, volc. interesting
glas & corals intergrown, a@, no vesc, fresh

assorted fama- shrimp, sea anemone

coral & clam

glary 2@, no vesc, sheer flow frech, »20 pieces,

glass, af, no vesc, theet Nlow, fresh, 520




WPETD.6
WPETD.7.1 & 7.2
WPsTD.§
WP6TD9
WPGTD.10
WPETD.11
WP6TH. |
WP§7B.1
WPESD.1
WP63D.2
WP6D.3
WP6SH.1
WP6EB.1
WP69D.1
WPHD.1
WFT0D.2
WFPID.3
WFT0D.3.1
WPTOD.4
WEFOD3
WPTID.S
WFP70H.1
WPTGB.1
WPT0B.2
WPTIH!
WPI2D.1
WETR2D 2
WFT2D.21
WF72D.3
WPT2D.3.1
WFI2D.3.2
WPT2D.4
WFP72D.5
WPT2D.6
WF72D.7
WFPTID.2
WFPT2D9
WP73D.1
WPIiD.2
WFPND.1
WF74D.2
WF4D.3
WFI4 H.1
WF75 DA
WFPi5D.2
WP D3
WFI5 D4
WPISD3
WFPIS D&
WP75D.7
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glass & basalt, al, no vesc, sheet flow, fresh, 1 piece

basalt, 2, po vesc, form 72, fresh, [0pleces

plass, 2D, 0o vest, form N-D, fresh, >20 pieces

Glass. a3, no vesc, form ND, fresh, »20

Erown silty mud

Glass, big ol + Plag phen, Highly @, few vesicles, fresh, sheetflow, 2 peivees

Gilass, ol+plag®, highly @, few vesc, sheetflow, fesh and altered, 7 peices

Glass, ol+plag®, highly B, few vese, ND, fesh and altered, 5 peices

Glass + Basalt, obrplag®, highly @, few vesc, sneetflow, fesh and aitered, 5 peices
Glass + Basalt, ol+plag, highty @, non-vesc, pillow, mixed, | peices

Glass + Basalt, obtplag, highly B, non-vest, piliow, mixed, >20 peices

Glass + Basalt, obplag, highly @, few vesc, ND form, altered, 1 peices

Glass + Basak, olplag, highty @, few vesc, sheetflow, altered, >20 peices
Glass + Basalt, chplag, highly @, lots vesz, sheetflow?, mixed. § peices

Gilass + Basalt, obtplag. highly @, few vesc, sheetflow, alt, 3 peices

Glass + Basal, ob+plag, highly @, non vese, sheetflow, mixed, 7 peices

fine-grained brown/beige nud and glass

conls, gastropods, bairy things!

Glass + Basalr, obplag. highly @, noa vese, sheetflow, fresh, 5 peices

Glass + Basalt, ohplag, highty B, lots vesc, pillow, fresh, 1 peices

Glass + Basalt, ol4plag, bighly @, ncn vesc, sheetflow, fresh, 1 peices
Glass + Basalt, ok+plag, highly @, lots vesc, form ND, fresh, 1 peices

Basalt, obplag, highly @, non vesc, form ND, fresh, 15 peices

Basaly, chplag, highly &, noo vese, form ND, fresh, 20 peices

Glass + Basali, ob+phag, highly @, nen vesc, form ND, fresh, 10 peices

Glass, oi+plag. highly @, non vesc, form ND, fresh, 20 peices

Glass + Basaly, obtplag, highly @, few vesc, sheetllow, fresh, 5 peices

Giass + Basalt, obplag, highly &, non vesc, sheetflow, fresh, 4 peices

comals (2 sorw) & shells

Basalt obplag, bighly @, lots vese, pillow, mod fresh, Mn staining, 1 peices

Basalt + glass, obplag, highly 9, lots vese, pillow, mod fresh, Mn staiming, | peices
Pasalt + glass, ob+plag, highly @, lots vesc, form ND, mod fresh. Mn staining, 1 peices
Basalt + glass, oMplag, highly P, few vesc, form ND, mod fresh, Mn swaining, 1 peices
Basalt + glass, obplag, bighty @, lots vesc, pillow, mod fresh, Mo staining, | peices
Basalt + glass, plag, a3-sp@, lots vesc, form ND, varied, mixed Mn maining, £ paices
Glass, ol+plag, highly @, sheedlow?, fresh, 8 peices

Basalt, ol+plag. highty @, lots vesc, form ND, fresh, mixed Mn-Satining. 20 peices
Basalt + glass, ol+plag, highly B, form ND, fresh, 10 peices

Strange stuff, 1 peice

Glass, ol+phag. sp @, form ND, fresh, Mn-Staining, 320 peices

sediment in large basalt cavity

corals, red star fish, echinoid spines

Glass, 2@, no-vesc, sheetflow, fresh, 20 peices

Glass, 20, non-vese, sheetflow, fresh, 15 peices

Basalt, al, nog-vesc, form ND, fresh, 10 peices

sediment, moderately ghuitinous

starfish

Glass, plag, spd, non vesc, sheetflow, fresh, 3 peices

Glass, plag + oL, mod @, noa vese, shectflow, mod fresh, 10 peites

Glass, plag + o1, mod @, few vesc, form ND. altered, 20 peices

Giass + Basalt, plag + ol, mod @, lots ves¢, pillow, mod fresh, 1 peices

Glass, plag, mod #, non vese, pillow, variable freshness, 10 peices

Giass + Basal, phag, mod @, lots vesc, pillow, varisble freshness, 1 peices
Glass + Bazalt, plag, mod @, few vesc, sheetflow, variahle freshoess. 3 peices

Glass + Basalt, plag + ol, mod @, lots vesc, sheetflow, variable freshness, 1 prices
muddy, sitry brown/beige sed

Corals phus other stuff(?)

Corals, worms, bryozoans

blue/grey silty mud

dolerite+ghn,olphm.5pﬂ.mn—vwc.fumND.M3pein=.40—5an.vimun-azh:h:;

basalt + glass, of phen. sp @, highly vesc, form ND, fresh, 2 peices <15 am
hasah+ghss.olpben.spﬂ.hi;hlywsc.meD.ﬁuh.3peiwdan

B&luglm.olphcn.spﬂ.fewvsc.,pino"hmﬁesh.somebtockswiﬂ:Mn—mining.tpdos.dum

Bﬂlnolptm.:pﬂ.fewvmpinnwhu&uh.mm.l peices, 20 an
glass, fresh, 1 peice, <1 cm

basalt + glass, » @, some vesic blocks, form ND. fresh, 5 peices <10 aus
bmk.ol+plaghighlyﬂ(mnphgsLnonvmmeD.&uh.lpeic=.5m
basalt, 2@, scouraceous wexture, form ND, fresh, 1 peice, 5 cm, Mn staining
basalt, s, non-vesicatar, form ND, altered?, 3 peices, 5 cm mm staining

ghass, 20, varied vese, form ND, fresh, ~10 peices <5 cmns,

glass, non-vesc, form ND, fresh, 20 peices <1an

basalt + glass, af, few vese, farm ND, 1 x 20 cm peice, Mu stamed

basall + gless, 2@, non-vese, form ND, fresh, 6 x <5 can peices, Mo stained
Basalt + ghss, ol + plag pleen, highly &, nen-vesc, sheetflow?, Tesh, 1 x 10 xam peice
ghs.ol&phgphm.highlyﬂ.nowsc.sheﬁwps.m?.Dpieoes.nomhhg
glass, a3, no vesc, form NI, 20 pizces, b0 sining

sediment
hnh&;huph;&oispﬂ.bsohm.smﬂuw.&uh.muﬁaiu

basalt & glasy, plag & ol sp B, lots of vesc, sheet flow, fresh, no suining
basalt, plag & ol 5p @, Jots of vesc, form ND, fresh, no staining

basalt, plag & ot sp @, lots of vesc, form ND, fresh, no staining

glass, pl & of 5p B, varied vesc, form ND, fresh, o smaming

basalt & ghass, plag & ol sp @, few vesc, pillow fresh, no staining
basalt & glacx, plag & ol sp @, few vesc, pillow fresh, he staining,




WFPISD.3
WP D.9
WP75 D.10
WPIS H.1
WPl C
WPTIC
WP7SD.1
WPTED.2
WPT73D.3
WP78D 4
WP7RD.5
WP78L.6
WP78B.1
WP78B.2
WP78B.3
WP7iB4
WP78H.1
WP79D.1
WPTSD.1.1
WPT9D.2

WPT9B.1
‘WP79B.2
WPT9H.1
WPSOD.1
WPE0D.1.1
WP20D.2
WPSID.3
WPS0D4
WPSOD.5
WPBOD.6
WPSID.1
WPSID.2
WPSID.3
WPBLH.1
WP82D.1
WPs2D.2

WP33D.1
WP33B.1
WP84D.1
WPE5D.1
WPESD.2
WP85D.3
WEEsD.4
WP8SD.5
WPB5H.1
WP85B.1
WP85B.2
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basalt & glass, plag & ol sp @, lots vesc, form ND, fresh, o staining

glass, fresh, form ND, no staining, 20 pieces

basalt & glass. pl & ol sp D, varied vese, form NI, fresh, oo staining

sponge & lobster

fresh & altered glass, plag phenocrysts, also mud and T7coral chips

fresh glass grains, some sand; calcarious ete., mmall sample

basalt + glass, v. sparsc ol-, some vesic.: pillow, alt. + fresh, 1 piece, <20 cm, Mo-stained,
basalt+glass .0l v.spg.sotne vesic pillow,mixed alt some Mo staining

basalt, ol+plag v.sp g,s0me vesic,mixed altsome Mn staining

glass+basait,ol v.sp g.some vesic,pillow,mixed alt.some Man staining

glass, a-@, some vesic., fresh, not stained, 3 pieces, 5-10cm

assort. glass, sparsley pl+ol.-g, few vesic., alt + fresh, go Ma-stais, »20, <3 em..
green snot

coral with lots of brittle starfish

barnacles

brittle stars +bivalves

beige mud +glass

glass + basait, sparsicy pl. + ol.-, lots vesic., sheet flow, alt. + fresh, 1 piece ~35 cm, no Mn-staiy.
glass ag few vesicsheet flow fresh

glass+basalt spp plag+ol,iots vesic sheet flow fresh

glass g few vesic fresh

assoried fauna

glass fibrous sponge effort

beige mud +glass

basalt+glasshighly @ ol+plag,lots vesic,pillow,fresh

glass highly # plag+ol,pillow,fresh

baslat+glass highly p ol+plag.lots vesic pillow,fresh

basalt highly @ ol+plag.lots vesic,fresh

basalt+glass highly 9 ol+plag.dots vesic fresh

glass highly o plag+ol.fresh

glass+basalt highly & plag+ol.lots vesic fresh

glass sp o plag+olfew vesicsheet fresh

glass.5p ¢ plag+ol.fresh

glass sp ¢ plag+olsheet? fresh

glass-rich brown sediment

basalt+glase,a o.few vesicsheet,freshish

basalt.a o,lots vesic,alt,

glass.a @ fresh

glass+basalt higha,plag/olfew vesic fresh

bryozoa,sponges,coral brittle starfish

glass+basalt.high @ plag+ol few vesic.sheet? alt small Mn staining
BUCisses-erratics

basalthigh @ ol.lots vesic,

glass sp ¢ ol, few vesic,fresh

glass+basalt, @ ol few vesic sheet,mixed alt

glass+basalt, high @ ol.lots vesic, mixed alt

beige mud+bio+glass

Echinodernm spines, silica sponge, gastropod et

sediment & microfauna % frags

glass high aplag.sheet? fresh

basalthigh ¢ plag+ol lots vesic,fresh

glass high @ plag+ol.lots vesic

basalthigh plag+ollats vesic,sheet fresh

basalthigh @ plag+ol,lots vesic fresh

glass+basait ¢ plag+ol,lots vesic,sheet,mixed

ghass high g plag+ollots vesic.fresh

basalt+glass.high @ plag+ollots vesic piliow?,mixed

basait sp @ plag+olfew vesicpillow?,fresh

beige mud

crattics

semi-consolidated sediment only

Basalt + glass, plag, ol & px, highly @, lots vesc, pillow, fresh, 1 peices 30x30 cms
Basalt + glass, plag phen, highly @, few vese, form ND, fresh, 9 peices <5 ans
Glass, plag phen, highly &, few vesc, sheetflow, fresh, 2 peices <4 cox

Sed - pale brown mud

Fine sponge

Corlas & fauna

Glass, plag & of phen, highly @, non-vesc, sheetflow, fresh, 4 peices <8 cms
Sponge & spinicles

Basalt, plag phen. sp O, lots vesc, form N, fresh/altered, 1 peice 15 cms, Mn staining
Glass, plag & ol phen, sp @, non-vesc, sheetflow, freshialt, 7 bits <6 cms
Glass, a-@, few vesc, farm ND, fresh, >10 bits, 2 ems

Glass, 2@, few vesc, form ND, fresh, »10 bits, 2 cus

eratics

Sed & bio

Basalt & glass, Ol & plag, highly @, lots vesc, pillow, fresh, 1 peice 20x20cms
Basalt, plag phen, sp @, lots vesc, pillow, mod fresh, 1 peice 30x20cms
Basalt, Ol & plag phen, highly @, lots vesc, form ND, fresh, ~10 peice <5cms
glass, Ol & plag phen, highly @, shect/pillow tops, fresh, 520 peice <Scms
Basalt & glass, O & plag phea, highly @, lots vesc, form ND, fresh, 3 peice <Scms
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101
101
101
101
102
102
102
102
102
102
102

WPIZD.6
WP93D.1
WPI3D.1
WP3D.3
WPIID.4

WF93B.1

WP9SD.3
WPID.4
WwP9D.5
WPSID.6
WP9SD.7
WP9SH.1
WP9SH.2
WP95B.1
WP100D.1
WP100D.2
WP100D.3
WP100D 4
WP100D.5
WPL00D.6
WP100D.7
WPL00D.8
WP100D.%
WP100D.10
WP100D.11
WP101D-1
WP101D.2
WP101D.3
WP101D4
WP102D.1
WP102D.2
WP102D3
WP102D 4
WP102D.5
WP102D.6
WP 102 B1
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glass, plag phen, highly @, form ND, fresh, 520 peice <lems

basalt, glass plag & ol @ few-lots, few vesc, pillow, fresh/alt Mo stained

basalt, glass plag & ol @ few-lots, few vesc, pillow, fresh/alt Mo stained

basalt, plag & ol @ few-lots, few vesc, form ND, fresh/alt Mo stained

basalt. plag & ol @ few, few vesc, form ND, fresh/ait Mn stained,

glass, plag & ol @ few-lots, no vese, form ND, fresh/alt Mn staiped, 9 pieces
gastropods, echiooid spines

sed 2 samples one coarse and one fine

hyaloclastite sand, sediment .. silt/clay penstratedisaturated sponge With umber
glass, plag sp @, no vese, form ND, mod fresh, no Me staining, 5 pieces

basalt, ol & plag sp @, few vesc, farm ND, mod fresh, Mo staining, 2 pieces

emalic

sediment ghass & silt & snad & forams

glass, ad, form - sediment, frech, 1000s of soadl pieces

basalt & glass, o} & plag v sp @, few vesc, pillow, freshv/alt, half a pillow?, no staining
basah & glass, ol & plag sp 9, few vesc, form ND, fresh, o staiming

glass, pl & ol sp B, no vesc, sheet, fresh, no staining, 6 pieces

glass, pl & ol sp @, a0 vesc, form ND, fresh, no staining, 20 pieces

apemone

corals

glass, a0, emall zone of vese, sheet, 2ero age ie FRESH no Mn staining

glass & basalt, plag & ol sp @, lots of vesc, fresh sheet, 2 pieces, Mn stained

glass & basalt, plag & ol sp @, lots of vesc, fresh sheet.] picces, Mo stained

glass & basalt, plag & ol sp D, lots of vesc, fresh sheet, 1 pieces, Mn stained

glass & basalt, plag & ol sp B, lots of vesc, fresh sheet, 1 pieces, Mn stained

glass & basalt, plag & ol sp B, few vese, sheet, fresh, 5 picces, Mo stained

glass & basalt, plag & ol sp @, few vesc, sheet, fresh, >5 pieces, Mo stained

glass & basalt, plag & of sp ©, few vesc, sheet, fresh, >3 picces, Mn stained

glass & basalt, plag & ol sp @, few vesc, sheet, fresh, 4 pieces, Mo stained
glass & basalt, plag & ol sp @, few vesc, sheet, fresh, 2 pieces, Mo stained

glass & basalt, plag & ol sp @, lots of vesc, fresh sheet, 10 picces, Mo stained

glass & basalt, plag & ol sp @, lots of vesc, fresh pillow, 2 pieces. Mhn stained

glass & basalt, plag & ol sp @D, lots of vesc, fresh pillow, 2 picces, Mn stained

glass & basalt, plag & of sp @, lots of vesc, fresh pillow. 1 pieces, Ma stained

glass & basalt, plag & ol sp ©, lots of vesc. fresh pillow, 2 picces, My stained

glass, plag & ol highly @, few vesc, form ND, v. fresh, >20 pieces, oot staiged

glass & basalt, plag & ol sp @, lots of vesc, fresh sheet, 10 pieces, Mn stained

glass, ol & plag tp @, few vesc, sheet fresh, 2 picces, not stained

apemones

soft coral

glass, ol spl B, fow vese, form ND, fresh, > 20 picces, oot stained

glass & basalt of & plag sp B, few vesc, sheet fresh, 15 pieces. Mn staining

glass & basalt, ol highly @, lots of ves, fresh sheet, 6 picces, Mo staining

glass rich sed, forams

glass rich sed, forams

frondy pink plant

coral and hairy thing & red eptrails! Ity

glass & basalt, a, fow vesc, pillow fresh, 2 pieces, Mn staiped

glass & basalt, v sp ol @, few vesc, sheet fresh, 7 pieces, no staining

glass & basalt, v 5p ol @, few vesc, sheet fresh, 5 pieces, no staining

glass & basalt, v 5p o @, few vesc, sheet fresh, 2 pieces, some staining?

glass & basalt, v ep ol @, no vesc, sheet/pillow fresh, 3 picces, no staining

basalt, plag/ol v.sp @, varied vesc, form ND, mod fresh, 8 pieces, lots of staixing
glass, 2@, avesc,form ND, varicd freshness, 10 pieces, no staining

glass rich sediment/ hyaloclastite debris

glass rich sediment/ hyaloclastite debris

frondy pink plant like thing & 2 corals

basalt +glass; cl+plag phenocrysts; v.sparscly & few vesicles; sheet formzfresh; 3pes ~40cmisack; Mo stained:;
ematic

basalt +glass; ol+plag pherytsts; v.sp & few vscls; sheet formsfresh; 5 pes <Tem; parcel/drawer: No Mo stain:
glass; plag: v.sp ©; no vecls; thin sheets; altered; 2 pes <7cm; parcel/drawer; No Ma stain;
basalt + glass; ol +plag; v.sp @, lots vescls; form ND; fresh; 1 pes <10cm: sack; Mo stain;
basalt; ol +plag: v.sp @; lots vscls; form ND; fresh; 9 pes <5 an; parcel/drawer; No Mn stain
basalt; ol; v.sp @; form ND; 1 pcs 4cm; bag/drawer; Mo stain

glass: ol; v.sp €; few vscls; form ND; freshy; 1 pes 8cm; bag/drawer;

basalt + glass; of; v.sp &, lots vecls; pillows; fresh; 5 pes <20cim; sacls Mo stain
glass; a-@; varied vscls; fortn ND; varied altd/fresh; >20 pos <10cm; parccl/drawer;
glass; form ND; altered; >20pcs <10cm; bag/drawer;

glass; a-@; {ew small vscls; mody fresh; 2 pes <dam: bag/drawer, No Muo stain;
basalt + glass; 3.0 sheet form: altd: 2 pes ~ Scm; bag/drawar/ strong Mo stain

glass; a; rind form; alid; § pos < Serm, bag/drawer, strong Mo stain

hyaloclastite; a-@; hyaloc] fortn; very altd: 2 pes <3cm bagfdrawer; clay matrix, glass frags
glass; of; lots vscls; bits; freshish; >20pes <2cm; bottic/drawer

glass; plag:few vicle sheet form; altd; 15 pes <4am; bag/drawer: no Mn stain

baslat +glass; plag; lots phycrsts, few vscls; pillow form; freshish; 1 pes 15cm; sack:
basalt; plag; lots phycrsts, few vecls; pillow form, freshsib; 1 pes Sem; sack;
basalt/glass; plag: iots phycrsts, few vicls; pillow form, fesh; 1pes 30cm; sack
baslat/glass; plag; lots phycrsts, fow vacls: sheet flow, freshish 1 pes at 20em; sack;




e

102
102
103
103
103
103
103

104
104
104
104

104
104
104
104
104
105
105
165
106

109

11
i1
112
112
112
112
113
114
114
114
114
15
115
116
116
116
116
116
116
L&
116
116
116
117
117
17
n7
118
118
118
|38
19
i19

WP102B.1
WP102B.2
WP103B.1
WP103D.1
WP103D.2
WPI03D.3
WP103D4
WP104B.1
WP104D.1
WP104D.2
WP104D.3
WP104D.4
WP104D.5
WP104D 6
WP104D.7
WP104D.8
WPIM4D.3.1
WPL04H.1
WPL05D.1
WP105D.2
WPI0SD3
WPI06 B.1
WP106D.1
WPL06D.2
WP106D.3
WP106H.1
WP107B.1
WP107D.1
WP107D.2
WP107D.3
WPI07D 4
WPLOTD.5
WPLOTD.6
WP108B.1
WP108D.1
WPL08D.2
WP108D.3
WP108D.4
WP108D.5
WPL08D.6
WP108D.7
WP109D.1
WPi09D2
WP109D.3
WP109D-4
WP110D.1
WPI11D.1
WP1I1D.2
WP112D.1
WP112D.2
WP112D.3
WP112D4
WP113D.1
WP114D.1
WP114D.2
WP114D.3
WP114D.2
WP115D.1
WP11SD.2
WP116D.1
WP116D.2
WP116D.3
WP116D4
WPL16D.6
WPL16D.7
WPI116D.8
WP116B.1
WPL16B.2
WP117H.1
WP117D.1
WP117D.2
WP117D.4
WP117B.1
WP118D.1
WP118B.1
WP118B.2
WP1i9D.1
WP118D.2
WPilSD.2.1
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clam
soft polyps + coral;
barnacles + blk coral; Ma stained
basalt; ol; sp. @ lots vscls; pillow; 1 pc 20-30cm;
basalt; ro phycrsts; a-@; few vsels: pillow; aitd; 6 pes 10-20cm;;
baslat/glass; plag; sp. @: lots vscls; form ND; aid; 6 pes 2-5cm;
baslat/glass; ol; sp @; lots vscls; form NI, mixed fresh/altd; 6 pes 1-7om;
white "leggy thing” poss a lobster .
Basalt + glass, ol + plag phen, highly &, lots vese, sheetflow, fresh, 2 peices 10-20 ams, Mn staining
Basalt + glass, ol + plag pben, highly @, lots vesc, sheetflow, fresh, 3 peices 15.20 cms, Ma staining
Basalt + glass, ol + plag phen. highty @, lots vesc, sheetflow, fresh, 10 peices 5-10 cms, Mn staining
Glass, o] + plag phen, sp @, few vesc, form ND, varied freshness, >20 peices 2.5 cms, Mo staining
Glass, ol + plag phen, sp @, few vesc, form ND, altered, >20 peices 2-5 cis, Mn staining
Basalt, o] + plag phicu, highly @, tots vesc, pillow, 5 peices 10-20 cnx
Basalt + glass, ol + plag phen, highly @, lots vesc, sheetflow, Altered, 4 peices 15-20 cms
Basalt, ol + plag phen, highly @, lots vesc, pillow, 1 peices 5 cms
Glass, ol + plag phen, sp @, lots vesc, piltow, altered, >10 peices 1 cm
beige sed and glass
Basalt + glass, ol + plag phen, highly @, few vesc, shestflow, fresh, 6 peices <40 cms
Basalt, ol + plag phen, highly @, lots vesc, form ND, fresh, 4 peices <40 cms
Glass, ol + plag phen, highly @, form ND, fresh, 20 peices <10 cms
fropdy rubbery thing
Basalt + glass, ol + plag + CPX phen, highly 9, few vesc, form ND, fresh, 6 peices <10 cms
Basalt, ol + plag phen, highly @, varied amounts vesc, form ND, fresh, >20 peices <5 cms
Glass, o1 + plag phen, highly @, form ND, fresh, ~20 peices <4 cms
glass rich sandy sed
brittle stars small sponges,small rogose coral
Basalt + glass, ol + plag pben, highly O, few vesc, sheetflow, fresh, 5 peices <20 cms
glass, of + plag phen, sp B, non vesc, form ND. fresh, >20 peices <2 cms
glass, ol + plag phen, sp O, non vesc, form ND, varied freshness, 2 peices <50 cms
glass, plag phen, sp @, few vesc, sheetflow, freshish, 15 peices <8 cms
glass, ol + plag phen, sp @, non vesc, sheet, varied freshness, 5 peices <10 aus
glass, plag phen, sp @, non vesc, mixed form, varied freshness, >10 peices <2 cms
shrimp
basalt +glass,plag and ol phen Jots @ and few vese frech cheetflow. 1peice
basalt +glass,plag and ol phen,lots @ and few vesc,fresh shestflow. 1peice some M staining
basalt +glass.plag and ol phen Jots 3 apd few vesc,fresh sheetflow.6peices
glass,plag and ol phen tots @ and few vesc fresh sheetflow.Speices some Mo staining
glass,plag and ol phen lots £ and few vese fresh shectflow. 14peices some Mo staining
basaliplag and ol phenlots @ and few vesc fresh sheetfllow. 10peices.some Mn staining
glass.plag and ol phen,lots @ and few vesc fresh sheetflow >20peices some Mo staining
basalt,plag and ol phen sp phyric few-lots vesicles ND form.fresh,6 peices
glass.plag and o phen,very sp phyric,very few vesicles ND form, fresh 6 peices
glass plag +ol.v sp phyris.few vesicles form NI fresh, 10 peices
glass aphyric.few vesicles,form ND fresh > 10 peices
basalt.plag pheahighly & lots vesicles with IND form,10 peices with MN staining
glass plag phen sp @.few vesicles fresh ND form >5 peices
basalt and glass,no phenaphyric few vesicles.altered but ND form,Speices
basalt and glass plag .ol and cpx phes highly phyriclots vesicles, fresh ND form.5 peices
basalt and glass.plag and ol pheg highly phyric lots vesicles,fresh ND form4 peices
glass.plag.ol and cpx phenhighly phyric.oon vesicles,fresh ND form,»>20 peices
basalt,plag.ol and epx phenhighly phyric,varied vesicles,altered ND form.~10 peicas
glass, plag, sp.@; few vscls; form ND; not fresh; 1 pes 2em; bag/drawer;
glass; no phyersts: a-@; no vscls, form NI, altd; >20 pes 2-3em;
tbasalt, 2-@; few vscls, form ND:;, altd: 20 pes 2-4cm;
sed/glass; plag, sp. @; no vicls; form=hyalo+sed; altd; 4 pes 3-20cm; Mn stain
ermatics
glass + bashat; plag. pyrox, ol; very @, few vscls; sheet farm; fresh; 13 pes <20cm
baslat + glass; plag, pyrox; few-lots @; lots vects, form NID; freshish; 1 pes <20cmy; some Mn stain;
glass; pl +ol; 5p. @: few vscls, form ND; freshish; >20pcs 1-2cm; Mo stain
glass; plag.ol.cpx; highly ; few vcls; form ND; altd; >20pes 2-7em;
bacalt +glass, plag; sp. &; lots vacls; farm ND: fresh; >20pcs 2-5cm;
baslat +glass; plag.ol.cpx; highly @; fow vscls, sheet form, alwd; 10pes 5-15cm;
basalt + glass; plag.ol; sp. & few vscls, sheet form, altd; 2pcs 20-30cm; Mn stains
baslat +glass; plag, ol: highly &; few vscls, sheet form, altd; Spes 103-Ocm: Mo stains
glass+baslat; plag + ok sp. &, few vrcls, form ND, fresh; 1pes 10cm;
shrimps, sponge + britt! star
hairy sponge with coral
beige sed with micro-fauna + glass
glass; ptag, ol, cpx; highly ©&; few vicls; form N, mixed fresh/altd; 10 pes 5-10cm: Ma stain;
basalt; plag, ol ,cpx; highty &%, few vscls, sheet, mixed fresh/altd; Spes 10cm;
basalt +glacs; plag, ol, cpx; highly % few vicls, sheet, mixed fresh/altd; 1pes 20em
groovy blue/purple sponge +hairies
basalt + glass; ol, plag, px; highty @; few vscls, form ND, freshish: >20p<cs <10cm:
sponge/bryozoa; large >20cm
starfizh
basalt; ol+ plag; sp @; few vscls, form ND, fresh; 3pcs <Sam;
basalt + glass; o, plag; sp. € lots vscls, form ND fresh; 1pcs <15cm;
glass; form ND; altd; Spes <2cmy;




119
119
119
119
119
119
120
120
120
121
121
121
121
121
121
121
121
121
121

122
122
122
122
122
122
122
122
122
123
123
123
123
123
124
124
124
125
125
125
125
125
125
125

125
125

125
125
125
126
126
127
127
127
127
127
127
128
128
128
128
128
128
128
129
129
129
12%
128
129
129
129
129
129
130
130
131

WP118D.3
WP119D 4
WPI15D.5
WP115B.1
WPL15H.1
WP115H.2
WP120D.1
WP120B.1
WPI20B.2
WP121D.1
WPi21lD.2
WPI121D.3
WP12iD4
WP1210.5
wri121D.6
wr121D.7
WPI121D.8
WP121B.1
WP121H.1
WP122D.1
WPi22D.2
WPI2D 3
WP122D 4
WP122D.5
WP122[n.6
WP122D.7
WP12B.1
WP122H.1
WPI22H.2
WP123H.1
WP123H.2
WPI123B.1
WP123D.1
WP123D.2
WPI124D.1
WP124B.1
WP1248.2
WPI25D.1
WP125D2
WP125D.3
WP125D4
WPI125D.5
WPi25D.6
WP125D.7
WP125D-8
WP12501.9
WP125D.10
WP125D.11
WP125B.1
WP125B.1
WP125H.1
WP126D.1
WP126D.2
WP127D.1
WPL127D.2
WP127D.3
WP127D4
WP127B.1
WP127H.1
WP128D.1
WP128D.2
WP128D3
WP128D.6
WP128D35
WFP128D.4
WPi28B.1
WP125D.1
WPi26D.2
WP129D.3
WP129D.4
WP129D.5
WP129D.6
WPI29D.7
WP129D.8
WP125B.1
WP129B.2
WP130D.1
WPL30D.2
WP131D.1
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aTatics

ghass; plag. ol; sp. © form ND fresh; 15pcs <em;

glass; form ND; fresh; >20pcs <0.5cm;

God knows!!

glass-rich sediment

nop-glass-rich sediment horizon

glass; pl +¢px; highly &, form ND, fresh; 4pes <Sem

young and old coral, various types; starfish

cchinoids

basalt; a-@; few vicls, form ND, aitdffresh; 2pcs 15cm; Mn stain

baslat: plag; few @; few vacls, form ND, fresh/altd; 2pcs Beim

basalt +glass; plag; few-lots ©; few vscls, sheet formifresh/altd, 3pcs 5-15cm;

baslat + glass: plag; sp. @; few vacls, form ND, fresh/attd; 3pes 5.20cm; Mn stain

baslat + ghass; plag; sp.@; few vicls, form ND, freshialid; 1pcs 20am

basalt +glass: plag; &p. @, few vscls, form ND fresh/altd; 1pcs 20cm

baslat + glass; plag, ol; lots @; few-lots vacls; pillow; altd, 1pes 30cm

basalt + ghass; plag, cpx; few-lots vecls; pillow, altd; 2pes 20¢m; Mo stain

soft coral, caulifiower - pink + gastroped

consolidated ocze with baslat/glass

glass;plag+olsp@;lots veic;form NDalt/fresh;<20<Sem

glass+basalplag+oLhigh @few vesicisheet form; freshish;aopes<Scm

basalt:plag +ol;high@Piots vesiciform ND; 10 pes<Scm

glass+basaltplag:highthfew vesic:sheet formfreshish;] piece 30 em
glass+basalt;plag+ol:high@lots vesic;pillow formymixed:] picce 50 cm

glass +basalt;plag+aLhigh@xlots vesic;pillow farmialt;1 piece em

glass;plag:sp@ifew vesic:form ND;mixed alt;6 pieces 2-5em

bivalve +brittle starfish

glass fragments with small amount of sed +micro-fauma

beige mud.fine grained

beige mud with silica bio fibres

consolidated agglomerate of fibrous material,glass and beige sed

smail mollusca <0.5cm

emratics Tpieces

glass;a@:few vesic;form ND;mixed alt 1 piece Scm

basalt:ol;sp®: varied vesic:fom NI fresh:3 pes<dem

Saufish

carals

Basalt, plag phen, sp @, varied vesc, mod fresh pillow lava, 10 peices, <30cms, with MN staining,
Basalt + glass, plag (mega) + of phen, mod @, lots vesc, freshish pillow, 6 peices, <20cms, with MN staining,
Basalt, plag + ol phen, mod @, few vesc, mod fresh pillow, 4 peices, <30cms, no MN staining,
Basalt +glass, plag + ol + ¢px phen, mod O, lots small vese, fresh pillow, 4 peices, <30cms. some MN staining,
Basalt + glass, plag {mega) + ol + cpx phen. highly @, lots vesc, mod fresh pillow, 1 peices, 30cms, some MN staining,
Basalt +glass, plag + of phea. highly @, few vesc, mod fresh pillow, 1 peices, <75cms, MN staining,
Basalt +glass, plag + ol phen. highly ©, few vesc, varied freshness, form ND, 8 peices, 2-5cms, MN staining
Basalt, plag (mega) + ol phen, highly O, few vesc, varicd freshoess, form NI, »20 peices, 2cms, some MN staining
Basalt, plag (mega) + ol + cpx {7) phen, highly @, lots vesc, varied freshness, form ND, 10 peices, Scins
Baszlt, a @, lots vese, form ND, 2 peices, Toms, Mn staining

Basalt, plag phen, highly @, lots vesc form ND, 1 peice, 10cms

soft coral apd shrimp

corals & bivalves

biol rich-sediment, very coarse

Basalt + glass, plag + ol phen, highly &, few vesc, varied freshness, form ND, >10 peices, 1-10cms
Basalt + glass, plag + ol phea, highly @, lots vesc, altered, form ND, 10 peices, 10cms

Glass, plag + ol phen, highly @, fow vesc, freshd, form ND, >5 peices, loms

Basalt, a @, lots vesc, fresh, form ND, 2 peices, 2cms

Basalt, Plag + ol phics, highly @, few vese, form ND, 10 peices, 2-5ems

Glass, plag + ol phen, highly @, few vesc, varied freshness, farm ND, 6 peices, 5-Toms

Assorted fragmented fauna, microfaum, forams and gastropods

Hairy fibrous sediment, bio within, beige

glass; plag; highly @ form ND, fresh; >20pcs <Sem

basalt: 3, few vicls; Form ND fresh: 10 pes <Scm;

baslat + glass: ol plag; highly @; lots vscls; form ND fresh; 10 pes <15cn: Mn stain

ditto - 1pe 30cm

baslat, ol, plag. higly @; vescls; form ND fresh: 1pcs 30cm Ma stain

basalt; o), plag; higly @, vaclr, form NI; fresh ~pes <20cm; varied Mn stain

varied bio

basalt + glass; plag + cpx: highly @; few vecls, pillow form, fresh; 1pe S0cm sack
baslat + giass: plag + cpx; highly @, few vscls; pillow, fresh: 1pcs 30cm

basalt + glass; plag + cpx. highly @; few vscls, pitlow fresh; Spes <10¢m

asalt + glass; of plags highly B; lots vscls, form ND, alid; 1pcs Scm;Mau stain

basalt + glass: ol, plag; mod B, few vscls; pillow, freshish: 11pes <15cm;

phass: of, plag: mod &; few vscls: form ND; modffresh; Spcs <10cm;

baslat + glass; ol, plag; mod @, few vescls; fresh pillow; Ipcs <20cm

baslat; dolerite ol plag; mod-highty &; no vscls, form Intrusive; freshish; Zpes <12¢m;

clam

coral + part of clam

basaly; plag, ol cpx; higly @; few vscls, form NI, fresh; 18pes <20cm

basalt+ glass; ptag, of cpx; higly @ few vscls, sheet form: 1pes < 30cm:

glass, sparsely olp, fow vesicules, no Mu stain, fresh, sheet flow, »20 pieces, ~1 cm




131
132
132
132
132
132
132
132
132
132
132
132
132
132
133
133
133
133
133
133
133
134
134
134
134
135
135
135
135
136
136
136
136
136
137
137
137
137
137
137
137
137
137
137
138
138
138
138
138
138
138
139
139
139
139
139
139
139
140
140

140
149
140
140
14¢
141
141
141
141
141
141
141
14}
142
142
142A
142A
142

WP131D.2
WPI132D.1
WP132D.2
WP132D.3
WP132D.4
WP132D.5
WP132D.6
WP132D.7
WP132D.8
WP132D.9
WP132D.10
WP132B.1
WP132B.2
WPI32B3
WP133D.1
WP133D2
WP133D.3
WP133D4
WP133B.1
WP133B.2
WP133H.1
WP134D.1
WP134D.2
WP134B.1
WP134H.1
WP135D.1
WP135D.2
WP135D.3
WP135D.4
WPI136D.1
WP136D.2
WP136D.3
WP136H.1
WP136B.1
WP137D.1
WPI37D.2
WP137D.3
WP137D.4
WP137D.5
WP13TD.6
WP137D.7
WP137TD.8
WP137D.8
WPI37D.10
WP138D.1
WP138D.2
WP138D.3
WP138D.4
WP138D.5
WP138D.6
WP138D.7
WP139D.1
WP135D.2
WP139D.3
WP139D.4
WP135D.5
WP139D.6
WP139D.7
Wp140D.1
WP140D.2
WP140D.3
WPL40D 4
WPL40D.5
WP140D.6
WP140D.7
WP140B.1
WP141D.1
WP141D.2
WPI41D.3
WP141D4
WP141D.5
WP141H.1
WP141B.1
WP141B.2
WP142D.1
WP142D.2
WP142B.1
WP1428.2
WFP142B.1
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glass + basit, sparse ol-g, lots vesics.. no Mn stain, fresh: sheet flow, > 20 pieces, -5 cmn.
baslt, sparse ol-g. lots vesics., oo M stain, fresh, form od, 1 piece, 30 cm.

baslt + glass, sparse ol-p, lots vesics, 0o Mo-staig, fresh, form nd, 1 picce, 25 em.

Baclt + glass, highly ol-g, lots of vesics., form nd, po Mo-stains, fresh, 2 pieces, 10-30cm.
baslt, sparse ol-g, lots vesics., 0o form, fresh oo Mp-stain, 1 piece, 15¢m,

baslt. + glass, sparse al- + pl-¢, no form, fresh, no Mp-stain, 2 pieces, <15 cm.

baslt. + giass, a-¢, lots vesics., no form, 2ltrd., Mo-stained, 1 piece, 10em,

baslt + glass, vry sp. ol-#, lots vesics, oo form, fresh, nc Mo-stain, 1 piece, 30 cm.

baslt + glass, sparze pl- & ol-g, lots vesics, pillopw, fresh, po-Mu-stain, 1 piece, 45 cn.
basit. + glass, variable 8, variable vesic, 15+ pieces, <10 ¢m, alt. & fresh, no Ma-stain.
baslt + glass, variable g, variable vesic, >20 + picces, <5 em, alt. & fresh, no Mn-stain.
big falic coral/sponges

regular type of coral

echinoid & microfauna

glass. pl @, no vesc, ND form , fresh 210 Mn staining, >1000, <lem

bassalt, v sp pl & ol @, lots of vesc, form ND, altered and Mo stained, | piece, 15 cm
glass. 5p pl & ol @, few vesc, sheet Aow, fresh no staining, >10 pieces, <10cm

basalt & glass, sp pl & ol @, varied vesc, ND form, fresh, no staining, =4 picces, <Sem
corals agd sponges

silicon fibres

glassy sed no ooze, just glass and bio frags

glass, a0 , no form frech no Mn staining, <0.5emn

glass & basalt, pl & ol variable 3, variable vesc, po form, freshish, 12 pieces, <3¢cm. po staining
sponges algac and bivalves

glassy sed and bio frage

basalt & glass, very pl, ol & cpx @, few vesc, oo form , freshish, Mn staining, 4 pieces, >20cm
basalt, pl & ol @, few vesc , sheet flow, freshish, Mn stained, 2-4 pieces, 15 cm

basalt & glass, pl & ol sp @, few vesc, 0o form. fresh, no staining, 6 pieces <15cm

basalt & glass, various @, various vesc, 0o form. varicus, 20 pieces <Zem

basalt & glass, highly p! O, lots of vesc, sheet flow, fresh, 1 piece, 10cm

basalt & glass, highly pl &ol @, lots of vese, sheet flow, altered, no staining,3 pieces, 5-15¢tn
glass, pl & ol highly @, few vesc, no form, altered, >10pieces, <Scm

beige mud

bright yellow gunge, whole echinoid large brittle star

glass, a3, no vesc, no form, very altered, >50 pieces, <0.25cm

glass & basalt, a@, few vesc, pillow lava, ajtered, 1 piece, 40 cm

glass & basalt, a@, lots vesc, pillow tava, alteration ixed, >10pieces, 5-30 cm

basalt, 2@, lots of vesc, pillow, 3 picces, 10-2am

glass & basalt, 2@, no vesc, pillow lava, aliered , 4pioces, 20-30 em

altered hyaloclastite

glass & basalt, ad, lots vesc, no form, altered , Tpieces, 2-5 cm

basalt, 2}, no vesc, no form, >20 picess, <7 cm

basalt & glass, 2@, lots of vese, pillow lava, variable alteration, Mn stained, 1 piece, 20cm
glass, hyaloclastite?7?

erratics

plass; plag; highly @; vecls, biob form, moderately altd; 1 pes 20cm

basalt varied phycrsysts - poss small lumps of a diffferent 3-O basalt type.

basait, ol+plag: sp-high @; form ND fresh; fpes <2em;

glass, plag, highly @; pillow, sheet tops; varied altd/fresh; >20pcs <10cm

glass, plag, highly @; varied altd/fresh; 15pcs <Scm i

basalt, plag cl, highly @; lots vcls, form ND fresh; 6 pos <10am

basalt, plag, ol cpx, highly @; tots vecls, farm ND, fresh; 1pes 40cm Mn stain

basalt + glass, no phyersts, a-43; few vacls, form ND, altd; 3pcs stuck together, 15¢m:Mno stain
basalt + glass; ol, plag. cpx; highly &; lots vscls, form ND fresh; 8pcs <10ci;

glass, plag, higly ©; form ND fresh; >20pcs <10cm;

glass, a-0; form ND mod/fresh; >20pcs <Scm

basalt, a-@, few vicls, form ND; 3pes <Bcm; Ma stain

basalt, plag, ol, v.sp4®; lots vscls, form ND, mod fresh; 2pes < SemMn stain

basalt + glass; plag, ol, highly @&; few vscls, pillow form, fresh; 3pcs 15-20cm; Ma stain
basalt, plag, ol, highly @; fe-lots vecls; form ND fresh; 6pes 5-10cm; Mu stain

glass, pi+ol, highly @ few vscls, form ND, fresh; >20pcs <3cm;

basalt, plag, o, sp. B; few vscts, form ND fresh; 7pcs 10cm; Mn stain

glass + plag.ol.cpx, higly @; few vicls, form ND, fresh; 17pes 5-10cm; Mo stain

basalt, plolhighly @; few vscls, pillow form fresh; 1pcs Mo stain

basalt, »-3; lots vacls, form ND, freshish; 4pcs <Sem Mn stain

corals, algae, clams, gastropod

glass, of & pl highly @, lots of vesc, no form, mixed alteration, >10 pieces, < 0.25 cm, no staining
glass, ol & pl highly 9, lots of vesc, no form, fresh, 10 pieces, < 5 cn, no staining

basalt & glass, ol & pl highly @, lots of vesc, no form, mixed alteration, 10 pieces, < 7 cm. 0o staining
basalt & glass, pl & ol highly @), lots of vesc, sheet, mixed alteration, 2 pieces, 7-15 cm. no staining
glass, oo form, fresh, lots of pieces, <0.25cm, no staining

finc mud & glass

brittle siarfish, fragments of bivalves

glass with microfauna

basalt & glass pl & ol & cpx highly phyric few vese no form, altered, 1 piece 10 em
basalt & glass pl & ol highly phyric few vesicles 0o form freshish, 1 picce 4em

2x branched flora

asssorted fauna - corals starfish, bryazoa sponge clams

corals
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143 WP1430.1 glass, aphyric, few vesicles, no form. fresh, »10 picces, <2cm,

143 WP143D.2 basalt & glass, pt (few) aphyric, few vesic, no form, freshish, »20 pieces,

144 WP144D.1 basalt & glass, plol & cpx highly phyric, few/no vesic, sheet flow, freshish, >20 piece.2-20cm

144 WP144D.2 basalt & glass pl. ol & cpx. highly phyric, few-iots vesic.no form, freshish, Spieces, <20 om,

144 WP144D.3 pasalt. pl, ol & cpx, highty phyric, few-lots vesic,no form, freshish, 16 pieces, 6- 2 cm,

144 WP144D .4 glass, pl. ol & cpx, few phytic, few vesic,no form. freshish, 5 pieces, <15 em,

144 WPL44B.1 assorted faupa corals starfish and bivalves

145 WP145D.1 ghass & basalt, pl ol cpx highly 9. lots of vesc, sheet flow, freshish, 10 pisces, no staining, <15cm

145 WP145D.2 glass , pt ol cpx few @, lots of vesc, sheet flow, freshish, »20 pieces, 0o staining, <3cm

145 WP145D.3 basalt, pl & ol highly @, lots of vesc, pillow?. fresh, lpiece, 30 cm

145 WP145B.1 corals, clams, shrimps, anamones and starfish

146 WP146D.1 basalt, pl ot epx fow @, lots of vese, no form, freshish, >10 pieces, some stining, 1-15cm

146 WP146D.2 glass, pl ol cpx sparce B, lots of vesc, no form, tnixed alieration, >20 pieces, 06 staining, <Scm

146 WP146D.3 glass & basalt, pl ol cpx few @, lots of vesc, sheet, freshish, 2 pieces, no staining, 6cm

146 WP146D 4 basalt, pl sparcely @, lots of vesc, uo form, fresh, 1 piece, 40 cm. no staining

146 WP1468.1. bio, brittle stars, yucky sponge, & hairies

147 WPH4TD.1 sed & glass

147 WPI47D.2 basalt, pl very sparcely @, few vesc, no form, fresh. 10 pieces, <4 em. Mn staining

147 WPI47D.3 basalt & glass, pl very sparcely @, varied vesc, no form, iron stained alteration, »20 bits, <8cm, Mn stained
147 WP14TD 4 glass, afd, varied vesc, 0o form , fresh, no staining, >20 bits, <3cm

147 WP147D 35 batalt & glass, 29, lots of vesc, sheet , fresh, Ma staining, 1 picce, 40cm

147 WP147D.6 basait & glass, a®, lots of vesc, sheet , fresh, Fe staining, 2 pieces, <15¢m

147 WP147D-7 basalt, 2@, lots of vesc, oo form, Fe staining, 10 pieces, <3cm

147 WP147D.8 basalt & glass, a3, lots of vesc, no form, Fe staining, <20 pieces, <10cm

147 WP147B.1 corals & small disc like sponges and tree like thing

147 WP147B.2 migrofauna

148 WP148D.1 Erratics

148 WPl48H.1 Coarse mmad with giass & micro-fauna - semi-consolidated

148 WPI148H.2 consolidated mud

149 WP149D.1 Basalt & glass, ol + plag sp @.few vese, form ND, fresh, >15 peices, <10cm

149 WP149D.2 Glass, ol + plag sp @.few vesc, form ND, fresh, »30 peices, <Scm

149 WP145D3 Basalt & glass, ol + plag sp @ Jots vesc, form ND, fresh, 6 peices, <15cm

149 WP149B.1 frondy thing

149 WP1498.2 assorted bio

150 WP150D1 glass; ol, highly @; form ND fresh; >20pcs under Scm

150 WPIS0D2Z  basalt, ol higly @; lots vscls, form ND fresh; 10pcs undes 10cm

150 WPL150 D3 basalt + glass, ol, highly @; lots vsels, sheet form, fresh; 1pcs 10cm

151 WPi51 D1 basait + glass, ol+plag, a- 1o sp. & few vscsls, form ND freshish; >30pes under Sem;

151 WPL51 D2 glass, a-@; fow vscls, form ND fresh; 20pcs «<3cm

151 WPI151 D3 basall + glass, ol+palg, few-lots & lots vscls, form ND, altd; 10pcs <10cm

151 WP151 H1 consolidated -soft mmad

151 WP151 H2 biofrags + glass

151 WPi5l Bl assd biofauna + glass

152 WP152 Dt basalt + glass: oleplag; few-lots @; few vscls, sheet form, freshish: 4{pes 10-30cm

152 WP152 D2 basalt + glass, plag (fcw) a-@, lots vscls, sheet form, freshish; 1pes 15em; |
152 WP152 D3 bazalt, ol+plag, few &; lots vscls, sheet form, altd: 1pcs 10cm, Mo stain

152 WP152 D4 basalt+ glass, ol+plag, few-lots @; few vscls, sheet form, freshish; 17pes 3-10cmy }
152 WP152 D5 basalt; al+plag, few toa-@; few vscls, form ND fresh; 10pcs <o

152 WP152 D6 basalt, a-3; lots vaels, form ND, altd; 1pcs Tem 4
152 WP152D7 basalt + glass; ob+plag: few-lots vacls; few vacls, form ND freshishi>15pes Sem *
152 WP152 D8 crratics 16pes <10cm

153 WP153 D1 basalt a-@; few vscls, form ND freshish; 1pcs 16¢m; Mn stain }
153 WP153 D2 basalt + ghass; ol; v.v.3p.@; few vscls, form ND freshish 17pes <Sem

153 WP153 D3 ditto - 4pcs < 20cm |
153 WP153 D4 glass, a-@; few vicls, form ND freshish; 3pcs <6em |
153 WP153 D3 basalt, a-&; lots vacls, form ND, altd; 2pes <3em

153 WP153 D6 glass, a-@; lots vacls, form ND, altered; >50pcs <dem

153 WP153 Hl glass + mud; soft brown beige

153 WP153B1 coral, sponges, bivalve, brittje star

154 WP154 D1 glass + basalt, 2@ lots vscls, form ND freshish; @pcs <15¢m

154 WP154 D2 glass + basait; plag, v.sp @; few vscls, form ND freshish: 6pcs < 15am

154 WP134 D3 ;hs+ban]t;a-¢:lotsvscls.s}wﬂfmmfxeslu5pm<5cm

154 WP154 D4 glass, a4, tots vacts. form ND mixed altd: 2pes <Sem

154 WP154 D5 basalt; plag. v.cp @ lots vscls, form NID; Spes < Sam

154 WPL154 H1 beige mud + some glass fragmeats + micro fauna

154 WP154 Bl hairy sponge

154 Wpis4 B2 solitary corals, spoacs, bryozoa, bivalves andn forams.

155 WP155 D1 basalt + glass; a-@; lots vscls, hyaloclastite form. fresh;

155 WP155 D2 plass, a-@; Do vicls, hyaloclastite form, fresh; <]0pes <3em

155 WP155 D3 glass + basalt; a-@, lots vscls, 6pes <4cm

155 WP155 D4 glass + basalt, a-@ lots vicls, form ND frsh; 1pes 40cm

155 WP155 D5 glass, 2-9; lots vacls, form ND fresh; pes <0.5cm

155 WP155 D6 basalt + glass; a- iots vscls, pillow form, fresh; 1pcs 20cm

155 WP155 D7 basalt, 2-8; lotsd vscls, form ND

155 WPI55 Bl sponges

155 WP155 B2 coral

156 WP156 D1 glass, a-; form ND fresh; >20pcs <Scm

156 WP156 D2 bmll+ghs.olw.2hfewmla,shcdfmfrﬁh;13pes<mcm

156 WP156 D3 basalt + glass; ol+ plag; sp.@; varicd vscls, form ND, fresh; 8pcs <Scm
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157 Wpl57D1 glass; form ND, fresh; >20pes <3¢m

157 WP137 D2 basalt + glass: 2-@; varied vsevis, form ND fresh; 20pes < 3am

157 WP157 D3 basal + glass, a-@; lots vscls, form ND freshish; 2pes < 30cm; Mn stain

157 WPL57 D4 basalt, a-@%; lots vscls, form ND, older; 1pcs 35¢m;: M stain

157 WPISTD5 basalt, a-@; lots vscls, form ND older; 10pes <10¢m

157 WP157 D6 basalt + glass, a-@; lots vscls. form ND fresh; Ipes <12cm, Mo stain

157 Wpi157D7 basalt + glass, a-@; lots vscls, sheet form, mod altd, 1pes < 8em Ma stain

157 WP157D3 basalt: 2-43; lots vscls, form ND mod altd: 10pcs < 10¢tn; Mn stain

157 WPI1ST D9 basalt + g:lass; a-@, lots vscls, sheet form, fresh: 10pes < 10¢m Mn stain

157 WPI5TH1 glassy sed

157 WP157 Bl assorted fauna

158 WPi58 D1 glass; a-@; form ND, fresh; >20pes <4cm

158 WP158 Hi sed with silica spines

158 WP158§ D2 basalt + g:lass: ol pyyric; few vscls, no form, fresh; Ipes < 20cm Mn stain

158 WP158 D3 basalt + glass;ol + pl sp-@; few vscls, no form, freshish; 3 pes < 6cm Mn stain
158 WP158 D4 basait + glass; ol +pt sp-i; lots vscls, no form, freshish; >Spcs < Scm:; no stain
158 WP158 DS basalt: ol +pl sp-&; lots vscls, no form, fresh; >20pcs < Scm no stain

158 WP158 D6 basalt + glass; a-@; few vscls, sheet form, fresh; 1 pcs < Scmn Mn stain

158 WP158 Bl assorted fauna

158 WP158 B2 star fish

15% WP159 D1 basalt & glass; ol +pl, vv.sp-&; lots vscls, pillow form?, freshish; 3pes 10-25 cmno staio
159 WP159 D2 basalt & glass; o} +pl; vv.sp-@; lots vscls, pillow form?, freshish:21pes 2-10 em no stain
159 WP155 D3 glass; a-0; few vsels, no form, fresh; >20pes < 2¢m no stain

159 WP159 D4 glass; @) few vscls, no form, fresh; >20pes < 2em bo stain

159 WP159 Bl assorted fauny

159 WP159 B2 star shapped echiniderm

160 WP160 D1 glass; ol sp-pyyric; lots vscls, no form, fresh; »>20pcs < 7cm no stain

160 WP160 D2 glass, o sp. @; lots vscls, form ND freshish; >20pes <dem;
160 WPI6C D3 basalt, ol sp. @; lots vscls, form ND freshish; »20pes <10¢m;
160 WPL60 D4 baszlt, glass, ol, sp.@; lots vscls, sheet form fresh; 8pes <20cm

160 WP150 DS glass, 2-2; vbl vscls, form ND fresh; >20pcs <2em
160 WP160 Bl WOITnS, 5panige and algas
160 WP150 B2 star fish, corals and worms
161 WP16t D1 basalt, glass; ol,plag. ¢px; sp.-high ©; lots vscls, sheet form fresh; 5pes <30cm
161 WP161 D2 basalt, glass, ol, cpx. high @; lots vscls, tube form fresh; pes 20ent Ma stain
161 WPisl D3 glass, ol plag, @: few vscls, form ND fresh: >20pes <2em
161 WP161 D4 ghass, ol plag, highty @; few vscls, form ND fresh; 15pcs <Scm
161 WPi61 D5 glass, basalt, ol plag, sp. @;lots vscls, sheet form fresh;
161 WPI161 DS glass, basalt, ol, plag; high &, lots vscls, form ND fresh: >20pcs <7cm
162 WP152D1 basalt, ol, plag.cpx: high @, Lots vsesl, fonm NI <10pes <Scm
162 WP162 D2 basalt glass, ol, plag, cpx; high @: lots vscsls, sheet form fresh; 4pes <7em
162 WP162 D3 glass, ol, plag, high @ lots vscls, form ND fresh; <10pes <2em;
162 WP162 D4 glass, ol plag, med @; lots vscls, form ND mixed frestvaltd; >30pes <7cm
162 WP162 H1 beige musd with silica spines and mud
162 WP162 B1 soft sponge and silica spicules
162 WP162 B2 corals, sponge and bivalve shells
163 WFi63 D1 glass, ol Plag, sp. @, lots vecls, form ND, mixed fresh/altd; »20pcs <3cm
163 WPi63 D2 basalt + glass, ol plag, sp. @; lots vscls, form ND mixed fresh/altd; 10pes <10cm Ma stain
163 WPL163 D3 basalt glass, ol plag, sp. &; very vsclst, form ND, moderately altd 2pes <30cm Mn stain
163 WP163 H1 sed with silica spines
164 WP164 D1 glass, ol+ g, sp. @; form ND mod fresh; >20pes <Sem
164 WP164 D2 basalt ol plag sp. @; frm ND mod fresh: 3pcs <Scm Mn stain
164 WP164 D3 basalt ol plag sp. @; varied vsclsr, form ND freshish; 10pcs < 4cm Mo stain
‘ 164 WP154 D4 basalt ol plag. sp. &, lots vscls, form NI fresh; 9pes <10cm Mn stain
I : 164 WP164 DS basalt glass, ol plag, sp. 3; varied vscir, form ND, fresh %pes <15cm; Mo stain
| 164 WPi&4 Bl corals and shells
} 164 WPI64B2  forams
, 165 WP165 D1 consolidated breccia, fine silt matirx with basalt + glass clasts from sand to pebble size. weak bedding pocr sorting
165 WPL65 H1 sed with bits bio in
; 165 WP165 Bl sponges, corals, and bryozoans
' 165 WP165 B2 forams in coarse sediment
166 WP166 D2 basalt 2@, lots vecls, form NDraltd; 1pes 15cm
.’ 166 WP166 D3 basalt + arratics; assd sub-rounded basalt and other clasts 1-10cm
166 WP166B1 assorted fauna
167 WP167 D1 basalt, ol plag, so. &, lots vscls, form ND; 7pes <5cm
167 WP167 D2 basalt + glass, plag ol, sp. & lots vsels, form NIx, 3pcs <3em
167 Wpl67 D3 glass, plag + ol. sp. @, few vecls, form ND, mixed fresh/altd; >10pes <3cm;
? 167 WP167 D4 basait + glass, plag ol.sp. ©; few vacks, sheet form mixed fresh/altd <20cm
167 WPi67 D5 basalt, a0 few vscls, form ND; 1pes 10em;
167 WP167 B1 assorted fauna
168 WP168 D1 basalt, ol plag, v sp. &; lots vscsl, form NID; <10pes <20cm; Mn stain
168 WP168 D2 basalt, ol plag, v. sp. &, lots vascis, form ND; 4pcs <7cm Mu stain
168 WP168 D3 glass; a0 lots vecls, form ND, mixed fresh/altd; 4pes < Scmx
168 WP168 Hl usual beige mad + glass
168 WP168 Bl assorted fauna
169 WP169 D1 glass; form ND fresh; >20pes <3em:
169 WP169 D2 basalt, ol plag, v.v.5p. @, lots vacls, formND, not fresh; 2pes <dcm; Mn stain
169 WP169 D3 basalt, ol plag, sp.-high @; lots vscls, form ND; 20pcs <Scm:

169 WP169 D4 ditto; 20pcs <4cm varied Mn staips
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bas, & glass. ol. plag. sp ¢ -high @, vesicular, freshish, >20 pieces, <5 cm.

bas. & glass. ol. plag. sp ¢, vesicular, fresh, 4 pieces, <10 ¢, Mn stained.

bas. & glass. ol. plag. sp 8, few vesicules, pillows, mod. fresh, 1 pieces,40 cm, Mn stained.
bas. & glass. ol. plag. sp 8, vesicular, mod. fresh, 1 pieces, 10 cm, Mn stained.

bas. & glass. ol. plag. sp @, vesicular, mod. fresh, 1 pieces,12 cm, Mn stained.

V coarse (3m) sediment, lots of glass frags. and shell debris.

forams

assorted fauna

bas. & glass. ol. plag. sp ¢ -high @, few vesicules, mod. fresh, 1 piece,10 cm, Mn stamed.
bas., ol. & plag. + ¢ -high g, lots vesicules, mod. altered, 1 piece,20 cm, Mn stained.
bas., plag. +ol. sparsely- 8, few vesicules, mod. altered, >20 piece,5 cm, Mn stained.
glass, variabley vesicular, fresh, >20 pieces, 2 cm, no -Mn staining

bas., plag. + ol. variably- @, lots vesicules, fresh, >20 piece,5 cm, no - Mn stained.

Bas. plag. + of. variably- ¢, lots vesicules, fresh, »20 piece.5 cm, variably - Mn stained, pillow or sheet flow wop.

bas. a-8, lots. vesicles, mod. fresh, 1 piece, Sem, Mn siained.

corals and bivalsves

glass, a-g, few vesicles, freshish, <20, 2 cm, no Mn -stain.

silt/sand with sponge debris.

corals, sponges, bivalves and a gastropod

bas. & glass. ol. plag. v. v. sp @, lots vesicules, fresh, 18 pieces,3 -5 cm, no Mn stained.
glass. ol. plag. v. v. 5p &, lots vesicules, fresh, >20 pieces,<2 ¢cm, no Mn stained.

small fish, coral and starfish

bas. & glass. ol. plag. sp @, few vesicules, fresh, 3 pieces, 10 -25 cm,no Mn stzin, sheet flow.
bas., plag. + ol. sp ¢, lots vesicules, fresh, 10 pieces, 1-8 cm, no Mn stain, pillow flow?.
bas. & glass. ol. plag. sp ¢, few vesicules, fresh, ~20 pieces, 1 -3 cm.w Mn stain.

mud silt and sponge debris

sponge, bivalves and bryozoan

basalt,, ol. & plag., v. highly -8, lots vesicles, mod. fresh pillow lava

glass, ol + plag., highly , lots vesicles, variably altered, <10, <10cmn, no Mn stain.
basalt, ol. & plag. & cpx. highly -, lots vesicles, fresh, sheet flow. 2 pieces. <l0cm.

basalt. and glass, plag. ol. & cpx, highly -9, lots vesicles, varaibly altered, sheet flow, § pieces, <15cm, no Mn stain

glass, plag. ol. & opx, highly -9, lots vesicles, varaibly altered, pillow flow, 7 pieces, <20cm, no Mn stain.
glass, plag. ol., highly -e, lots vesicles, varaibly altered, sheet flow, 1 piece, <25cm, no Mn stain.

basalt. and glass, plag. ol. & cpx, highly -9, lots vesicles, freshish, sheet flow, | piece, <25c¢m, no Mn stain,
basalt. and glass, plag. ol. & ¢px, highly -g, lots vesicles, freshish, sheet flow, 1 piece, <25cm, no Mn stain.
beige mud with sponge spines.

basalt and glass, plag. ol. & cpx, highly -¢, lots vesicles, fresh, pillow flow, 3 pieces, 50cm, Mn stain.
soft bodied things

basalt. and glass, a-#, lots vesicles, variably altexed, >20 pieces, <3cm, no Mn stain.

basait, and glass, a -6, lots & lots vesicles, variably altered, pillow flow, 3 pieces, <10c¢m, slight Mn stain.
basalt, a -@, lots vesicles, variably altered, pillow (low, 7 pieces, <15¢m, no Mn stain.

basalt and glass, a-@, lots vesicles, freshish, pillow flow, 10 pieces, <20cm, slight Mn stain.

basalt and glass,plag., sparsiey -9, lots vesicles, freshish, pillow flow, 10 pieces, <20cm, slight Mn stain.
basalt. and glass,a -8, lots vesicles, fresh, pillow flow, 2 pieces, <30cm, slight Mn stain.

basalt and glass,ol., sparsley -8, lots vesicles, fresh, pillow flow, 3 pieces, <25cm, slight Mn stain,
basalt. and glass,a -8, lots vesicles, variably altered, pillow flow, 1 piece, <20cm, slight Mn stain.

soft pink corals, strimp, oysters atvd hard coral

glacial exvatics

basalt. and glass,a -#, lots vesicles, fresh, 10 pieces, <2cm, no Mn stain.

beige sed and glass

basalt. and glass,plag., sparsley -6, lots and lots vesicles, freshish, >20 pieces, «<10cm, no Mn stain.
glass, a -6, lots vesicles, fresh, pillow fow, 10 picces, <cm, no Mn stain.

basalt. and glass, ol. + plag., sparsiey -8, few vesicles, fresh, 2 pieces, <5cm, no Mn stain.

basalt, plag., very -, few vesicles, altered, 1 piece, 2cm, Mn stain.

amatics

basalt. and glass, a -8, lots vesicles, alteced, 1 piece, <4cm, Mn stain.

fine - med. prained sed.

consolidated fine -med grained sed.

shells and coral

foams

basalt and glass, plag., highly -3, lots vesicles, altered, 2 pieces, —4cm, no Mn stain.

basalt , a -#, lots vesicles, altered, 10 picces, <Scm, no Mn stain

assorted stoall basalt frags, >10 pieces, 1.5cm, no Mn sain.

brown silty mud

large sponge (8 X 10cm) pias others, corals, algea, and starfish

basalt. and glass, a -8, few vesicles, very fresh, 3 pieces, <Bcin, 0o Mn stain.

glass, a6, few vesicles, fresh, <10cm, no Mn stain.

basalt. and glass, a -8, lots vesicles, freshish, pillow lava, 15 pieces, <15cm, no Mn stain.

basalt. and glass, ol., sparsley -6, lats vesicles, freshish, pillow lava, 2 pieces, <10cm, Bo Mn stain.
basalt. and glass, a -@, lots vesicles, freshish, sheet lava, 1 piece, 25cm, no Mn stain.

beige mud with sponge spicules

small gastropods, bivalves, coral, and soft coral

erralics

glsaa, a-g, sheet flow, no vesicles, fresh, 1 piece, <20cm, no Mn stain.

glass anached to coral, no vesicles, fresh, 1 piece, <lcm, no Mn stain

dolerite, o}, sparsley g, few vesicls, <20 pieces, 4 -20cm, some Mn staining.

dolerite, a -@, lots vesicls, mod. fresh, 3 picces, <20cm, Mn staining.

bas. and glass, a -2, variable -lots vesicles, freshish, 1 piece, 6 cm, Mn staining

basalt, a -@, variabie vesicies, freshish, 2, 6cm, Mn Staining

L
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dolezite, a-g, lots vesicles, freshish, 1 piece, 8 ¢tn, no Mn staining.
Cmcsandwimmudandda:kbmwnfmshglasss}mds

green sponges, corals, and other fayna

glass and basalt, a ¢, faw vesicles, altered, <20 pieces, 2-15cm, Mn stained

volcanopenic s.st, -4, sediment, fresh, <4cm, no Mn staining.

basalt nad glass, ol., sparsley g, few vesicles, freshish, 8 pieces, 3 -15¢m, Mn stained
erratics, 3, <Scm

med -coarse sand and brown mud + shell debris

corals, sponges and algea

basalt, pl. ol., highly - ¢, lots vesicles, fresh, 14 pieces, 5 -20cm, oo Mn staining

glass and basalt, pl ol., highly - 8, sheet flow, fresh, >20 picces, 1 -20cm, no Mn staining.
basalt, -, no vesicles, variably altered, 1 piece, Sem, Mn stained.

bivalves, wood -louse coreanure, corals, sponges.

fan -shaped coral

basait and erratics, 10 pieces, <Sem, rounded no Mn staining.

ermatics

sea slug, 10 x 3cm with legs

glass and basalt, ol., sparsiey @, lots and lots of vesicles, variable altered, 1 picce, no Mn stain
glass and basalt, ol. + plag., sparsicy ¢, lots and lots of vesicles, variable altered, 1 piece, Do Mn stain
glass and basalt, a g, lots of vesicles, variable altered, 2 pieces, 15cm, no Mn stain
glass and basalt, ol. + plag., sparsiey ¢, lots of vesicles,pillow lava, variable altered, 4 pieces, <20¢m, no Mn stain
basalt, a-g, lots vesicles, pillow lava, 1 piece, 50 cm, no Mn staining.

assorted corals, bivalves and sponges

ermatics

basalt, ol. 6, sparsiey g, few vesicles, | piece, <30cm, no Mn staining,

brown sandy ced + formms

brachiopods and corals






