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INTROPUCTIDN

The Mediterranean Ridge 1e an arcuate ridge of complexly deformed
sediment which parallel=s the convergent plate margin between Africa and
the fegean. Although our view is not universally shared, we and an
increasing number of other scientists view the Mediterranean Ridge as an
accretionary prism of offscrzped sediments analogous to the Barbados
Ridge. The outcrop of the subduction zone is thus a deformation front
on the conve:x (sputhern) side of the Mediterranean Ridge.

frn additional tectonically active zone is found on the northern
(concave) side of the Mediterranean Ridge in the Hellenic Trench System.
The role of this northern tectonic zone does not fit easily into the
classic model of a convergent plate margin. One possible scepario is to
view the Hellenic trench system as a the site of northward verging
convergent motion, where the Mediterranean Ridge is being bodily
pverthrust onto the continental margin of Crete and the Feloponesus.
Such an unusual sense of motion might result from-the increaseo
difficulty of convergent motion at the scuthern perimeter of the
Med: terranean Ridoge as the African continent collides with the
arcretionary complex.

Aan adoditionel complication is introduced by the reiatively small
ragiue of curvature of the Hellenic convergent plate margin. This
geometry makes it difficult to envision orthogonal convergence across
all portions of the plate margin within a rigid plate framework. At
least two different resolutions of this paradox are possible. LeFichon

2d co-workers have sugoested that the eastern part of the Hellenic Arc
= experiencing strike—slip motion, while the western part of the Arc
expeariences convergent motion. In contrast, Stride and co-workers have
suggested that the Aegean is expanding radially outward and the entire
Hellenic Arc is undergoing orthogonal compression.

The goal of this program was to use remote sonar and video mapping
systems to map in three dimensions the structure and morphology ot the
deformation along the tectonically active margins of the Mediterranean
Ridge. The specific teols used were Lamont s SeaMARC 1 system, the
Lamont Olympus camera system, and the Caonrad’s SeabBeam multi-narrow beam
echo sounder. In addition a Z.5kHz echosocunder was run during transites
and EesFeam surveys whenever it did not interfere with Seakeam. The
Sepabeam system produces bathymetric contour maps at 10m intervals along
a =wath of the seafloor whose widith is egual to two-thirds of the water
depth. Un each lowering, the camera system procuces approsimately a
thousand 25mm color transparencies of an ares of the seafloor from .om
to Sm across, spaced 16 to 2Bm spart. The SeaMARC system is a
nearbottom—towed swathmapping system which routinely produces a 1,2 or
Skm wide side scan sonar image and a 4.5kMz cubbottom profile of the
ceafloor. Almost all of the SzaMARC data on this cruise were collected
at Sim swath width. For portions of the survey we used the experimental
CHIRF subbottom profiling system instead of BeaMARC s usual 4. 5kH=z
nrofiler. The CHIRF system uses a swepi-freguency sound pulse rather

an & tone burst at & simgle frsguency; after appropriate processing



he CHIRF returne should vield a higher resolution, deeper penetrntlon
CFGFiTE At well ae guantitative dats on frequency dependent _—
attentuztipn. Navigation was by Loran-C and transit satellite. In most
areas there was & consistent offset of up to a mile between satellites
and loran:; the mape illustrated here are in Loran coordinates, computed
by a Northstar 4POGE loran receiver ucsing time delays from the slave
staticre in Lampedusa and Hargabaun (slaves X and Y1),

s Rl

Detziled surveys were conducted at four sites. The=ze were chosen to
contrast the allegedly strike slip eastern half of the Ridge versusz the
alledgediy orthogonally converging western half of the Ridge; and the
concave {(northern) side of the Ridge versus the convex (scuthern? =side.
These sites were:

(1) Sirte site:

- orthogonal convergence, convex cide.
— BeaMARC, Seabeam
(Z) Herodotus site:
~ strike slip or obligue convergence, convex site.
- SeaMARC, Seabesam
(3} Fliny/Strabo site:
— gtrike slip o obligue convergence, concave side.
— SeaMARC, Seabeam and camera
{4} HMatapan site:
- orthogornal convergence, concave side.
: — SgaMARC, SeaBeam and camera
ﬂEﬁEEam/quMHEL transecte across the Ridge connect the Herodotus site
‘with the Fliny/Strabo site and the Sirte site with the Matapan site.
The transect acrose the western part of the Ridge was planned to used
the new CHIRF subbottom profiling system, rather than the 4.5kH:z
csystem. Additional short surveys using SeaBeam only were conducted at
csites of oppertunity: Deep Tow Cobblestone area 4 on the Calabrian
Ridge, Victor Hensen SeaHill on the western flank ot the Mediterranean
Ridge, and the southern edge of the Mediterranean Ridge where it abuts
the Libyan continental margin.

Funding for this program was provided by the National Science
Foundation through grant no. CCEB1I-1884%. Cruise planning was aided by
unpublished data shared by Gilbert Kelling and Derk Jongsma, and large
scale SeaBeam maps provided by Fhilip Huchen. Special thanks go to
W.E.F.Ryan, who conceived this field program and sheparded it through
the early planning phases, and then was sadly unable to participate.
The seamanship of the officers and crew of the R.D.Conrad contributed
cubstantially to the succesese of the crulise.

GFERATIONS
{Throughout this discussion it may be useful to refer to the
Chronology in the Appendix, and to the track charts, figures 1 and ¥).
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Cruise leg RCZ25-046 began in Nice, France following a three day

caorsica, through the Ligurian Sea and to the U.S. Navy fuel depot at
Gaeta, Italy. SeabBeam and J.5kHz echosounder data were collected
during the transit. Refueling reguired approximately é hours in port.

Upon departure from Gaeta we found that the interface
connecting the SeaBeam system with the VAX 11/788 was not working
properly. Therefore during the first part of the transit from Gaeta to
the Straite of Messina, we have SeaBeam swath plots, but no legged
Seazbeam data and no plots on Mercatwer grid. During the latter part of
this transit, Seabeam was off line for several short intervals when the
water was shallower than 168Bm and for various atitempts at upgrading
the Seabeam software.

ffter we passed the Straits of Messina, SeaBeam was run
continually throughout the cruise. We passed over the Calabrian Ridge,
which is a structure assoriated with subduction beneath the toe of
Italy and Sirily, and tectonically analogous to the Meditervranean
Ridge. The transit line across the Calabrian Ridge was laid
perpendicular to the strike of the Ridge and thus perpendicular to the
regional structures in order to provide & comparison with the
Mediterranean Ridge structures. & half-dey Eeabeam survey was
conducted orn the Calabrian Ridoge in the vicinity of Cobblestone Area
4., Thies area had been Deep Tow surveyed and sampled by the Melville
and Eastward in 1978. The SeaBeam survey was intended to provide a
comparison between Seakeam and Deep Tow bathymetry and to extend the
tudy area beyond the postage stamp mapped with Deep Tow. It was during
‘his survey that we first became aware that in rugged terrain the 3.0kHz

‘echo sounder can cause serious interference problems in the Seabeam data

(figure 3). This problem necessitated rerunning one line at a loss of
about ¥ hours of ship time.

We transitted across the Messina Abyssal Flain to the YVictor
Hernsen Seahill. This is a steep-sided northeast/southwest trending
ridge located a few kilometers west of the western edge of the contact
between the Mediterranean Ridge and the Messina Abyesal Flain. This
feature has been the focus of an intense coring and dredging campaign
by the Italian vessel Eannock; a SeaBeam survey in this area was of
particular interest to the Italian scientists on board the Conrad. Our
half day SeaBeam survey in this area focused on the extention of the
Ceahill northeastward towards the Mediterranean Ridge and sputhwestward
towards the African margin. Victor Hensen Seahill had been variously
interpreted as a salt diepir or a volcanic featwe; during the survey
we formulated the alternative working hypothesis that it may be a
fracture zone ridge.
Sirte_ Area:

The first detailed survey arsa was at the contact between the Sirte
sbyssal plain and the Mediterranean Ridge, on the southwestern flank of
the Ridge. The site encompasses the south end of the transect of drill
cites across the Mediterranean Ridge tentatively scheduled for the next
phase of ocean drilling, the scuth end of a Conrad leg 7 seismic profile

cross the Ridge, the south end of an Italian multi-channel seismic
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~mrofile across the Ridge (line MS35 of Finetti and coworkers), and the

authoend . of.a. SeaBeam transect across the Ridge collected by the Jean

_narcot during Expedition Escarmed (E. FEiju-Duval and coworkers), The
" outer edge of the Ridge in this ares has a steeper portion (regional
slope of 2.5°) along the contact with the abyssal plain, and a less
steep portion (regional slope <1®) farther northeast. The break 1in
slope occurs 1@8-1Skm from the deformation front. The survey was
designed to cover the steeper portion and extend approximately 15km
northeast into the flatter portion.

The Sirte survey began with an 8 hour SeaBeam reconnalssance.
SeaMARC was then launched without incident at the northeastern
(chzllowest) end of the survey area. For this lowering, the ordinary
4.5kH:z subbottom profiling system was used rather than the newer CHIRF

system. During the descent, the seafloor trace from the 4.5kHz sonar
was extremely weak, even when the receiver gain was tuwned up to the

maximum. This was attributed to a failure of the time variable gain

{TVGE) . However , when the winch was stopped and the vehicle was

stabilized at near-constant depth, the subbottom return was strong
enough that the fish could be flown safely and the altitude detect
system worked properly. We therefore decided to continue the tow.

The steeper part of the outer flank of the Ridge, nearer the
deformation front, is wrinkled into a series of tightly spaced ridges
with amplitudes of approximately SB8m and wavelength of about lkm. In
plan form the ridges are gently sinuous, but generally subparallel to

mach other and to the deformation front. The southwesternmost
‘nresumably yvourngest?) ridge appears to be a doubly plunging anticline
~owing out of the abyssal plain (Figure 4). This suggests that

the entire set of ridges can be interpireted as folde formed under &
northeast-southwest compressional regime. The deformation in the
northeastern part of the survey, farther from the deformation front, 1s
more complex. Superimposed on a set of subparallel ridges similiar to
those described above, are several =setse of fine lineations slicing
across the ridges (Figure 5). We tentatively interpret these fine
lineations as conjugate strike-slip traces formed as & later stage of
deformation in the same northeast-southwest compressional regime which
formed the ridges.

We towed at the Sirte area for slightly more than three days.
Throughout this lowering the quality of the sidescan records is superb,
in large part because of a stable vehicle resulting from calm seas and
careful fish flying and subdued terrain. The 4.5kHz records are
mediocre, recording the shape of the seafloor, but showing little
subbottom penetration except in the abyssal pilain.

We recovered SeaMAREC without incident and Seakeamed along the
southern edge of the Ridge. During this transit the problem with the
SeaMARD TVGS was traced to @ scrap of tissue paper stuck in the back
plane. The next survey was in the area where the Ridge is in closest

rontact with the African continent, near longitude 232, This is the
southern end of seismic profile "katia," published by Sancho ang

s-workers. This controversial seismic profile was interpreted by the
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Figure é) . This image is also from the Sirte area, from
slightly higher on the Ridge than the previous image. 1In
addition to NW/SE trending folds (?) as seen near the contact
with the abyssal plain, a set of crosscutting, fine scale
lineations is observed.




"wiginal authors as showing a normal fault on the southern flank of the

10.

about the tectonic setting of the Mediterranean Ridge. The profile has
cince besn re-interpreted as showing & northward dipping thrust fault.
Our half day SeaBeam/3.5kHz survey in this area showed tightly spaced
ridges similiar to those near the deformation front at the Sirte site.
However, the Hatia ridges are lescs sinuous in planform, more nearly
parallel! to each octher and to the deformation front, and individual
ridges extend further in the along strike directipn than at Sirte
(figure 6). As at Sirte, we interpreted the ridges as folds assoclated
with comprecssion perpendicular to the margin of the Mediterranean
Ridge, in this case north/scocuth.

fis we left the Katia area, we followed the "trench" between
the Mediterranean Ridoge and the continental slope of Africa, steering
the ship by the SeaBeam contours. At longitude Z2Z4°B5'E, we twned to
head directly towards the next detailed survey area, located at the
contact between the Mediterranean Ridge and the Herodotus Abyssal
Flain. Eackground data in this part of the Med are relatively
sparse. The survey area was located along the transit of piston and
gravity cores which were collected in 1982 by the Italian vessel
Bannock (M.B.Cita and coworkers) across the deformation front.  The
regional slope on the outer flank of the Ridge is less steep than at
the Sirte site, and the character of the "Cobblestone" topography is
less regular on suwrface ship echosounder records.

The Herodotus survey began with & half-day Seabeam
BpCannaissance. SeaMARC was launched at the northwestern (shallowest)
jart of the survey area. The first line proceeded down across the
deformation front to the abyssal plain. We guickly noted that the
evidence of surficial deformation was much less apparent here than at
the Sirte site. Although the technical guality of the SeaMARC records
could not be criticized, most of the area displayed a rather bland side
sran character. This seems to result from sediment blanketing, which
in twn could indicate a slower rate of deformation or a faster rate
of sedimentation due to terrigenous input from the nearby Nile River.

At the end of thie first line, when the vehicle reached the
abyssal plain, the CHIRF subbottom system was tested. Approximately
five hours of CHIRF data were logged, using ZO@msec and 40msec swept
freguency pulses. The hardware and the data acquisition software
appeared to work well. In contrast to the experience on the Hudson in
1583, the CHIRF return during this test provided an adequate bottom
return for the altitude detect subsystem, so that the proceszed side
scan records were unblemished. The fish flier’'s record (which
ordinarily shows a profile of the seafloor and subbottom, plus a
profile of the vehicle path) while CHIRFing was ugly because of the
long pulse length, but perfectly adeguate for safe operation of the
vehicle.

6s the Herodotus survey proceeded, it became apparent that the
surficial deformation at the Herodotus site was much less
straightforwardly organized that at Sirte. The area festured a variety
of sidescan lineations, a& jumble of topographic highs, and various
losed contour depressions separatec by sedimented plateaus. The one
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" nambiguous pattern to emerge at sea was that the intensity of surface

12.

Sefprmativnincreased mworthwestward, with increasing -distance $rom-the-oooom

deformation front. Since the deformation front itself had not praved to
be a particularly good side scan target, we decided to persue this
pattern and tow out of the detailed survey area across the Ridge
towards the Strabo Trench. ‘

When we had proceeded approximately two thirds of the way
acroes the Ridoe, all signals from the fish were abruptly lpst. We
terminated the lowering and recovered the vehicle. Rather than wait for
SeaMARC's problem to be diagnosed, we completed the transect across the
castern limbh of the Ridge with SeaBeam. The problem was later
attributed tc the CHIRF power interface board turning off spontaneously;
the underlying reason for this was never distovered.

The segment of the Hellenic Trench system east of Crete is
characterized by a pair of northeast/scouthwest trending trenches:

Fliny Trench farther north and Strabo Trench farther.south. Among the
questions we sought to address in this area was whether one trench was
active and the other relict, and whether the nature of the deformation
was different in the two trenches. Consequently the SeaMARC survey
track for this area needed to cover both trenches. A Chacot SeaBesam
survey (LeFichon and coworkers, "HEAT" surveys) of several small
cections of the trench system had shown a very complex topography with
walls as steep as 45°. T minimize the chances of crashing the
rehicle, and maximize the chances of understanding the side scan data,
we felt it was essential to tow within a SeaBeam bathymetric map. We
therefore pinned the western end of our survey to the HEAT Area 4, and
spent most of the first day in the Fliny/Strabo area extending the
SeabBeam coverage of the Fliny Trench farther eastward.

We launched SeaMARC at the west end of the Strabo Trench, as
identified by Derk Jongsma and Conrad cruise participant Willem Huson
durimg their 1983 cruise. SeaMARC died almost immediately after it hit
the water and we recovered the vehicle. The problem was guickly
diagnosed as a blown fuse in the CHIRF electronics. The fuse was
replaced and we launched again at the same site.

e towed northeastward aslong the axis of the Strabeo Trench,
steesring the ship by the SeaBeam contours. The trench is less than one
SeaMfRC swath wide, so we could compare the nature of the two sides of
the trench easily. We found that the trench is highly asymmetrical:
ite northwestern side is characterized by sharp-edged, trench-parallel
lineations, whereas its southeastern side-is characterized by
scallops reminiscent of erosional scars and lacks lineations.

The track then proceeded across Tyro and Kythira Basins, where
young sapropels were recently discovered, and up onto the plateau which
separates Fliny anc SBtrabo Trenches. The plateau appears to be
relatively inactive at present. It ie difficult to envision that
significant strike—-slip motion is accommodated in the plateau, as had
been suggested.

We then towed down into the Fliny Trench and laid in two
yarallel, ajacent Skm SeaMARC swaths, covering the flattish floor and
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_ser _walls of the Trench. The Charcot SeaBeam map of HEAT Area 4

owe eeveral em echelon NNE/SSW trending basins, which LeFichon and
co~workers had interpreted as pull apart basins in a strike-slip regime.
We found that this coherent story falls apart farther east, where the
trench floor is covered with a delicate tracery of intersecting
lineztions. If these trends are tectonic, they imply a complex
deformation history (Figure 7). We ended the tow just west of the
weetern edge of the HEAT Area 4 map, after passing through a narrow
noteh buttressed on both sides by kilometer high walls.

Throughout the Fliny/Strabo tow the SeaMARC data guality was
excellent. Meanwhile, we had succeeded in processing portions of the
CHIRF data from the Herodotus area, using the off-line SeaEeam VAX
11/728, and displaying the results as wiggly line plots on the SeaBeam
Houston plotter. This was the first time that CHIRF data had been
processed as sea; major credit for this effort goes to Steve Cande
who did most of the programming.

pfter SeaMARC had been recovered, we spent a night filling in
our Seabeam coverage of the eastern part of the SeaMARC area and
readying the camera system for its first deployment.

The camera touched down in the axis of Strabo Trench in the
region of highly asymmetrical side—scan texture described above. We
towed obliguely up and then down the northwest trench wall and then up
the southeast wall. During the tow we had real time black and white
video from the Colmec video system. The video showed occasional
utcrops on the northern trench wall with loose sediment in betwsen. The

suth wall in contrast, seemed to have a harder surface; when the camera
sled hit bottom only a very small cloud of loose sediment was stirred
up. Fossibly this hard surface is & hard ground similar to those
described from Cyana dives in the Hellenic Trench.

When the camera system was recovered, we found that one of the
ctrobes for the still camerz system had flooded. #6s a result the
transparencies are rather dark, although not unuseable. Furthermore,
the flooded strobe apparently caused the recharge time on the group of
strobes to increase; the strobes fired half or a third as often as they
should have, so the picture spacing is approximately every minute
rather than every 28 seconds.

Ao we steamed westward out of the Strabe Area, we followed the
arvie of the trench, piloting the ship by the Seakeam contours. The
trench appears to deadend abruptly at a steep, 1BPm high wall. On the
way to the Matapan survey area we detoured wvia the Fatia area so we
would have a perpendicular SeaBeam trancsect of the renter of the Ridge
to compare with the SeaBeam/SeaMARC transects across the eastern and
western limbes of the Ridge.

The northwestern survey area was sited to take
advantange of an existing French Seakeam map, in the region of "HEAT
frea 1." In addition to the SeaBeam map, background data available for
this area includes one Cyana dive (LeFichon and coworkers) and a
etwork of seismic Feflection profiles (Mascle and coworkerst. This
res marks the northern end of the proposed transect of deep sea
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*llllng sites acrose the Mediterranean Ridge.

""" “Since we planned to tow within an existing Seabeam map, we e

transitted directly to the launch site with no reconnaissance survey.

ke iaunched at the head pf = canyon which indents the northern wall of
the trench, with the intention of towing down the axis of the canyon to
the trench fioor. SeaMARC had reached a depth of 1500m when all

signals from the fish were abruptly lost. We aborted the lowering and
recovereg the vehicle. We extended the French SeaBeam map to the
northeazt while SeaMARC’'e problem was traced to & chaffed spot in the
tether which connects the depressor weight to the sonar vehicle. The

bad spot was cut out and a new section of coax spliced in. We returned
ta the same canyon head, and launched again. This time all signals

from the fich were lost almost immediately after the fish hit the

water. Again, we aborted the tow and recovered the vehicle. We
extended the Sealeam map still farther to the northeast while SeaMARC's
problem was traced once again to the CHIRF power amp. We returned to the
came canyon head and lawnched again. This time SeaMARC appeared to be
working properly, and we continued with the tow. The total loss of ship
time for these problems was approximately 4 hours: in addition, 7 boure
were spent SeaBeaming inctead of SeaMARCing as planned.

As we towed down the aris of the canyon the data guality was
mediocre because the vehicle is unstable when it is dropping rapidly.
However, we were able to see that thie active margin slope canyon is
more blocky than the slope canyons we have SeaMARCed on passive
margins, sugoesting greater tectonic control of the morphology. As

oon as the vehicle reached the trench axis and stabilized at working

_JEpth, the guality of the data improved significantly.

We turned southeast, and followsd the northern edge of the
trench floor. In contrast to Fliny Trench, where the trench {floor is
intensely deformed, the flat floor of Matapan trench lacks evidence of
tectonic disturbance within HEAT Area 1. The subbottom recerds
from this area show a near surface transparent layer which may be
a rapidly deposited "homogenite,” which has drowned out any tectonic
indicators.

As we laid in our first trench parallel line towards the
southeast, the wind gradually rose to 25-Z@ knots out of the sputheast.
fie the sea state picked up, vehicle motion increased, and the data
quality deteriorated somewhat. We also realized that in more than
4p0Pm of water, with ocur 6B08m wire, the only heading on which we could
heep the vehicle close enough to the seafloor to collect useful data
was our present heading towards the southeast. Therefore instead of
completing & detailed survey of one small section of trench, we
continued to drive towards the southeast following the axis of the
trench on the SeaBeam contours. Although thie strategy was unplanned,
it turned cut to be guite productive for learning about along-strike
variability of the trench. The character of the trench changes from a
broad, sediment—filled basin with no tectonic features on its +floor, to
a knife-edge rnotch, to a narrow, sedimented floor pierced by diapiric
(7) lumps (Figure B), over a distance of kilometers. UWe continued
1ike this for three and a half days, until the wind and sea state

ropped sufficiently that we could safely recover SeaMARC.  During the
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Figure 8 . The character of the Matapan Trench is highly wvaria-
ble along strike. 1In this image, the wvehicle is passing along
the outer (southern) wall of the trench (upper part of the image)
and looking out over the sediment filled trench floor (lower part
of the image) and looking out over the sediment filled trench
floor {(lower part of the image). Swmall bumps {(mud volcanoes?
diapirs?) protrude through the otherwise flat trench floor.



scovery we found that one of the wire strands of the armor on the

. b"W"i"ng'" cabte bad brobken and snarl Ed".,"" O WE WErE delayed' by about ary e

nour while this mess was untangled.

After the recovery, we transitted back parallel to our SeaMARC
trachk to the ares shown in figure 8, for the second camera tow. We
launched the camera on the north wall of the trench, towed obliguely
down the wall and across several of the bumps shown in figure 8.
However, the strobes and still camera worked perfectly, and we acguired
over a thousand well-illuminated, well-—focused transparencies.
Fhotographe acrose the lumps show several cracks or fissurees in the
sediment, oriented approximately parallel to the long axes of the
lumps. '

Upon recovery we discovered yet ancther broken strand in the
cable armoring. HBoth broken strandes are in the outer Z@0m of the cakble
and are within 108m of each other. We are not aware of having
cstrezsed the wire in such & way as to break strands, except by the
stress inherent in three days of rough weather towing. Again,
approximately an hour of =zhip time was lost untangling this broken
strand.

Following the camera tow we spent approximately halt a day
filling in the SeaBeam coverage of the area we had SeablARCed.

CHIRF_Transect:

This tow was planned as a transect across the western limb of

- the Mediterranean Ridge from the Sirte area to the Matapan area, along

ctransect of proposed deep sea drilling sites. The CHIRF subbottom

srofiler was to be used continually throughout this tow. The line
corresponds approximately to Italian multichannel line MBE3, and to a
Conrad leg @ airgun line. As the transect had been proposed prior to
our cruise, one cof the proposed boles was located in the Sirte Abyssal
Flain, two on the socuthern (Sirte) side of the ridge, one on the north
=ide of the Ridge, and one in the Matapan trench.

We chose to bepin the transect at its southern end, so that we
could repair equipment during the transit, and so that three out of
five holes would be close to the beginning of the tow. During the
transit from Matapan to Sirte, both broken strands in the towing cable
were shimmed, the towing cable was reterminated, and the coaxial
conductor in the tether was replaced.

We launched SeaMARC over the Sirte Abvssal Flain, about 1@km
away from the deformation front. Although the deck checkout of ESeaMARC
and CHIRF had been satisfactory, there was no CHIRF signal once the
vehicle was underwater. We aborted the launch and recovered the
vehicle. Examination of SeaMARC’'s electonics revealed a massive failure
in the CHIRF power amp and power interface. While SesMARC was being
giagnosed and repaired, we filled in the SeabBeam coverage of the Sirte
area.

On the =second launch, we had signals from the fish, but
the warning lights which indicate a short to ground in either the
center or shield conductor of the tow system were flickering wildly
snd erratically. Bgain, we aborted the launch and recovered the

mhicle. We resumed SeaBeam surveying, this time exploring a region
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2t of the tow site where a protrusion of Africe (Cyrene Seamount? 15
indentor, the small ridges along the deformation +front
are warped around from their NW/SE trend into trends more nearly
parallel to the edge ef the "geamount.” Meanwhile, SeaMARC's problem
waec traced to water in one of the Ewton connectors.

We launched yet a third time. This time the system worked
satisfactorily, and we continued with the tow. The tow proceeded 1in a
straight line across the outer three proposed drilling sites. CHIRF was
used throughout the tow. Most of the CHIRFing used = Z®@msec pulse,
cince either the 40 or 160msec CHIRFs produced numerous unwanted
unscheduled transmite between scheduled 4sec transmits. The side scan
data while CHIRFing was of poorer quality than usual. In part this was
because the altitude detect subsystem does not detect the seatloor as
reliably in the complex CHIRF return, as 1t does in the wsual 4.5kHz
return. Secondly, the ccassional unscheduled transmits between the
narmal 4sec rep rate transmits, caused returns which were not coherent
from sweep to sweep.

Since we had lost so much time in CHIRF eguipment problems, we
were forced to terminate the tow after one and a half days in order to
reach Pireaus on schedule. The completed SeaMARC transect is
approximately 18@km long; and extends about a third of the way across
the Ridge. We finished the transect to the Matapan Trench as & SeaBeam
line.

During the transet from the Matapan Trench to Piresus, SeaBeam
ias run when the water depth was greater than 1820m. The Z.5kHz echo

. sounder was run when the seafloor relief was gentle enough that the 2.5

4id not interfer with SeaBeam, and when SeaBeam was turned off 1n
shallow water.

EVALUATION

On this cruise the Conrad proved once again to be a versatile
and able vessel, well suited for the arduous routine of slow speed
towing with frequent course and speed changes. Captain Joergenson and
hic officers and crew were competent, cooperative, interested
and responsive to the needs of our science, and & pleasure to work
with.

The new SeaBeam installation on the Conrad is working very
well. We had only a few hours of SeaBeam down time in the entire month
at sea. Most of that was due to & problem in the interface between the

GIC SeaBeam system and VAX. However , provision should be made for
providing better navigation inputs for producing real time SeaBeam
plots. On this cruise, SeaBeam could only be plotted from Loran C

positions derived from a Northstar &0 receiver. In the future it
would be desirable to plot from transit satellite/dead reckoning when
Loran is poor or unavailable, and from GFS5 when that system comess on
line this summer. Serious consideration should be given to eliminating
9r minimizing interference between the 3.35kHz echo sounder and SeabBeam.
'his will continue to be a frustrating problem on any survey where the

18.



errain is rough yet tbe investigators care about sediment cover. A
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signal from the VAX 11/730.

The cruicse narrative above emphasizes one outstanding virtue
of Seabeam which ies perhaps underappreciated. SeaBeam iz the pertect
backup tool for any maripe geophysical program which inveolves complex
equipment. Any scrap of shiptime which falle between instrument
deployments or which would normally be wasted fixing things, can be
epent SeaBezaming. The chance of learning something useful is very highs;
the investment of personnel effort is very low.

The basic SeaMARC system worked very well. The real time side
ccan records from the Sirte and Fliny/Strabo areas are among the best
gquality SeaMARC records we have ever collected, and the other areas are
highly satisfactory as well. We replayed portions of the taped data at
sea, verifying that the data logging system worked properly throughout
the cruise. The only serious problems in the basic BeaMARC system were
& problem with the subbottom time variable gain on the first lowering
and & chafed spot in the tether which cause one aborted lowering.

The CHIRP subsystem, on the other hand, must still be viewed
as experimental. The major advances made on this crulse were to
process CHIRF data at sea (although only a small subset and not yet in
rezl time), and to collect CHIRF date on & mass production basis rather
than a few minutes here and & few minutes there. Major problems remain
in the CHIRF hardware. Four of owr five aborted launches were directly
attributable to CHIRF, causing significant loss of shiptime (one to two
.oure for each aborted launch, plus a total of about two days converted

fram planned SezaMARC time to SeaBeam time), not to mention untold wear

and tear on the scientific party. The CHIRF top side electronics and
data acquistion system seemed to be working fine, although the data
acquisition software is spectacularly user—unfriendly. The most urgent
need of the CHIRF system is to iron out the hardware bugs that cause
the cystem to fail repeatedly within a few minutes of hitting the
water. In my opinion, the next important goal should be to enable the
use of the longer 4@ and 1@Bmsec CHIRPs, since deeper penetration with
high resolutien is the motivation for CHIRPing in the first place.
After that, we should strive towards real time processing and display
of at least a fraction of the CHIRF data.

Camera work formed a relatively minor aspect of our work, but
the recsults were guite rewarding. The one serious problem was in the
flooding of a strobe on the first tow, which caused the loss of
approximately every other picture, and rather dim illumination on the
others. The real time video system has been a low-level development
project of Ryan's group for several years, and its use on the first
lowsring of this cruise was only its second successful deplovment. In
addition to its utility for geclogic interpretation., the realtime video
proved tc be an invaluable aid for flying the sled at the rorrect
altitude.

______ - We accomplished virtually completely our primary scientific
.obal of acquiring a data set which will allow us to compare and
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ontrast the nature of the deformation on the convex side of the Ridge

. E?‘SUS . thE? COnCave” Ei”dE‘ 'a'nd' thE . 311 ng—:’d 1"/ "'I'C'DF'IVEF'"Q Eﬁ't“”“' Si E}E “Wi't h . thE e

alledgedly "strike-slip" side. If the results had teo be summarized 1in

& sentence, I would have to say that what we learned i1s that the nature
of the deformation along the margins of the Mediterranean Ridge 1g more
camplicated than the current litersature would lead one to believe.

The maior scientific disappointment was in being unable to
complete the CHIFF trancsect across the Ridge, and in being unable to
produece long duration CHIRPs which might have penetrated desp enough to
trrace the M-reflector.
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 APFENDIX 1

SCIENTIFIC FERSONNEL

RC25-B6
Name Affiliation _Nationality Responsibility

(1) Fim Kastens LDGO LsA Chief Scientist
(2) Steve Cande LDGO usa Scientist

(%} Dale Chayes LD&0 UsA SeaMARC engineer
(4) Bernie Gallagher LDGO USH SeaMARC technician
(2} Anita Brosius LRG0 USAH Camera technician
(&) John DiBernardo DGO Usa SeaMARC technician
{7} Michelle Henrion LEG0 LBA SeaMARD research asst.
(8) Jam SBmith LDGO Canada Science Officer
() Albertoc Malinverno LD&B0 Italy Graduate Student
(13> Barry Rllen LPGEO USH Ship’'s Technician
{11} Kevin Little LDbGa USA Ship’'s Technician
(12 Jean Champeau LBEO USA Adminisetrator

(13} Jacqueline Grimm Grimm 0il USA Industrial Observer
(14) Willem Huson Amsterdam Nether-— Student

Free U. lands

{(15) Angelo Camerienghi U of Milan Italy Student
'16) Massimo

9 Giambastian:i U of Milan Italy Student

(17) Massimo Croce t of Milan ltaly Student

{18) Daniel Chayes URI Usa Seabieam Technician

(19} John Freitag URI usaA SeaBeam Technician
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23
26
27

28

April
April

April

April

April

April
April
April

April

1 May

2 May

3 May

0445
0940
1700
0015

1300
0034

1202
1437

1455
0906
1008
2310
0600
1105
0220
1435
0200

1700
1000

0453
0830

1707
1303
1330
1405
1650
1400

1100
1441
2302
0127
0615
0652

APPERNDIX 2

. GHRONOLOGY ..

RC 25-06

(A1l times are GMT)
*KX

Leave Nice, France
Arrive Gaeta fuel depot
Leave Gaeta
SeaBeam VAX 11/730 starts making
plots on Mercator grid
Passing Straits of Messina
Arrive Cobblestone Site 4, Begin
SeaBeam/3.5 kHz survey
Leave Cobblestone Site 4
Arrive Victor Hensen Seahill,
begin SeaBeam/3.5 kHz survey
Magnetometer deployed
Leave Victor Hensen Seahill
Recover magnetometer
Arrive Sirte area, Begin SeaBeam reconnaissance
Launch SeaMARC, Lowering #1
Recover SeaMARC, Lowering #1
Arrive Katia Area, Begin SeaBeam survey
Leave Katia Area
Arrive Herodotus Area, Begin SeaBeam/3.5 kHz
reconnaissance
Launch SeaMARC, Lowering #2
Tow out of Herodotus Area and begin transit across
Ridge
Lost signal from SeaMARC, began recovery
Recover SeaMAR(C, Lowering #2, Resume transect
across Ridge with SeaBeam
Arrive Strabo Trench, begin SeaBeam reconnaissance
Launch SeaMARC, Lowering #3, Launch #1
Sea MARC died, began recovery
Fish on deck, Lowering #3, Launch #1
Launch SeaMARC, Lowering #3, Launch #2
Recover SeaMARC, Lowering #3,
Begin transit back to Strabo Trench
Launch camera, Strabo Trench
Camera on bottom
Camera left bottom
Recover camera, Begin transit to Matapan Area
Arrive Matapan Area
Launch SeaMARC, Lowering #4,
first launch MATAPAN
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CHRONOLOGY, page 2.

0755 Lost signal from SeaMARC, began to recover

0943 SeaMARC on deck, resume SeaBeaming
1536 Launch SeaMARC, Lowering #4, second launch
9 May 1545 SeaMARC CHIRP power supply failure
1615 SeaMARC on deck again, resume SeaBeaming
1950 Launch SeaMARC, Lowering #4, 3rd launch
12 May 1159 Recover SeaMARC, Lowering #4, begin transit to Matapan
camera site
1416 Launch camera, camera run {2
1650 Camera on bottom
13 May 0220 Camera off bottom
0625 Camera on deck, Resume SeaBeam survey of Matapan
1600 Leave Matapan area, begin SeaBeam transit to Sirte Area
to start CHIRP transect
14 May 1016 Launch SeaMARC, Lowering #5, lst launch
1047 No CHIRP signal, abort launch
1148 Sea MARC on deck resume SeaBeam surveying
15 May 1040 Launch SeaMARC, Lowering #5, 2nd launch
1100 Ground fault lights wildly erratic, abort launch
1126 SeaMARC on deck, resume SeaBeam surveying
16 May 0358 Launch SeaMARC, Lowering #5, 3rd launch
17 May 2046 Sea MARC on deck resume transect across Ridge with
SeaBeam
18 May 1000 Complete western transect of Ridge, baek to
Matapan Area
1132 SeaBeam off, water too shallow
19 May 0226 Secured main lab watch

0403 Tied up in Pireaus



