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Soft, weakly stratified sediment infills hollows in the

surface of the bedrock,
Location:

which locally outcrops on the sea floor.

off the entrance to Cartwright Harbour, Newfoundland.
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_Summarz

A V-fin underwater towed vehicle is used to carry depth sounder

"and seismic profiling sound sources, transducers and preamplifiers

close to the sea bottom. Information is transmitted back to the
towing ship by a tow cable which also carries high voltage for the
seismic profiling source. On the ship the information is processed
and displayed in graphic form to give a continuous record of the
shape and nature of the bottom and sub-bottom over which the V-fin

system is passing. Profiling speeds between 4 and 7 knots are

- normal,land by operating the sources and transducers at depths

away from surface noise and wave motion, high resolution profiles
can be obtained which are independent of the surface sea conditions.
In addition, towing the source and transducer systems close to the
bottom improves the resolution and allows the discrimination of
small bottom and sub-bottom features such as glacial scour channels,

boulders, infilled hollows, etc.

The system is designed to provide detailed bottom and sub-
bottom information which is of importance in the survey of
submarine pipeline and cable routes,. bottom studies for the
anchoring and operation of offshore drill rigs, the location and
study of iceberg scour channels, and general bathymetric and

sub-surface geological work.
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SYSTEM DESCRIPTION

Surface noise, Within the vehicle are mounted the receiving and
transmitting-transducers for a 30 KHz echo sounder System, and the
preamplifiers for other lower frequency transducers which are
towed behind the vehicle: These comprise a single hydrophone and

a short streamer., A conventional sparker electrode is also towed

behind the Vv-fin to provide a higher powered, lower frequency source

capable of bottom penetration.

for the Spark Source and also the various DC Supply voltages and
signal circuits for the preamplifiers in the underwater vehicle,
The faired tow cable is dpproximately 2000 feet long allowing
operation of the System to depths in €xXcess of 500 feet at tow
Speeds of between 4 angd 10 knots (Fig. 2).

the launching and recovering of the V-fin, and a Specially
developed winch to handle the tow cable. Electrical connections
of the winch are made to the high voltage and service cables from
the ship's opeérating station.

provided by a Huntec Mk 2A hydrosonde transmitter, The signals
from the various towed transducers are further amplified and then
passed, after filtering, to either an Epc 19" dry paper graphic
tecorder or a 6" Alden wet paper graphic recorder. 1n addition
to the actual profile Fecords, the depth of the towed vehicle is
continuously displayed on a meter and is used to provide an

indication of the clearance of the system above a pre-selected
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Towing positions for the V-fin bottom profiling system.



The attitude of the V-fin in either the roll or pitch axis can

also be monitored.

Electronic depth compensation is available to remove from
the profile records the effects of slow changes in the vertical

position of the towed vehicle produced by variation in ship's speed

and heading.

(A more complete technical description of the V-fin towed

system is given in the appendix.)



SYSTEM PERFORMANCE

Tow Speed

The system has been operated satisfactorily at tow speeds
between about 3 and 10 knots. However, cable drag and tow noise
increase rapidly with speeds in excess of 7 knots, and for most

purposes it is preferable to operate in the range 4 to 7 knots.

Sea Conditions

For tow lengths in excess of 500 feet the underwater vehicle
shows little or no response to motion of the sea surface, and
satisfactory records have been obtained in wave and swell conditions
in excess of 10-12 foot amplitude. The main operational limitation

is the ability to launch and recover the underwater véhicle without

damage.

Depth Capability

~ The system has Dbeen operated at depths of up to 500 feet,
With the existing 2000-foot tow cable and using a minimum ship's
speed of about 3-3% knots, a maximum depth of about 600 feet
should be attainable. In normal operations it is practical to
tow the vehicle approximately 75 to 100 feet above bottom.
Control of the V-fin depth is achieved by the amount of tow cable

that is paid out and by the ship's speed.

Depth Stability

The towed vehicle shows excellent short term depth stability
and is almost completely decoupled from surface motion. Variation
in ship's speed and heading over periocds of several minutes or
more, produce gradual variations in the depth of the towed vehicle
which are typically of the order of 25 to 50 feet. These slow
variations can be compensated for automatically in the recording

process.



.Resolution

The echo sounding system is capable of resolving differences
in depth on the bottom of about one foot. The bottom profiling
' system is capable of resolving differences in the bottom and

sub-bottom with a resolution of about three feet.

Towing the transducers close to the bottom increases the
ability to resolve small bottom features since the bottom area
scanned is directly proportional to the height of the transducer
above the bottom. The resolution of the system as compared with a

conventional ship-mounted echo sounder is illustrated in Fig. 3.

The line drawing in Fig. 4 taken from an oscillograph
photograph and the actual records show that the outgoing transmission
pulse of the profiling system has a duration of approximately 1.5
milliseconds or less and that there is no significant bubble

pulse effect,

Penetration

The 30 KHz echo sounder has a penetration of up to 5 or 10
feet in soft bottom conditions. The spark system can give penetrations

up to 100 feet or more in soft bottom conditions.

Sounding Rates

Since the sounding rate controls the interval between
successive samples of the bottom, it is the most important
parameter deciding what is the minimum size of object that can be
resolved on the bottom or in the sub-bottom. By towing close to
the bottom it is practicable to use high sampling rates and achieve
a much greater resolution than is practicable for surface towed

systems,
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For the echo sounder,firing rates in excess of 8 per second

‘are practicable corresponding to sampling every one foot or less

along the track at a speed of 5 knots. For the Sparker'system,a
firing rate of 4 per second would give samples spaced at two-

foot intervals along the track.

Position Fixing

Assuming that the positioh of the boat, as it moves along
the track, is fixed by radio or other methods, the position of

the underwater towed vehicle can be deduced with fair accuracy

- by determining the offset from comparison of records from the

ship's echo sounder and the bottom profiling system. ' Providing
the ship maintains steady course and speed, this offset does not

appear to vary appreciably for a given tow length.

The underwater towed body may also be offset laterally from
the ship's track. In surveys where the highest accuracy is
required, it would be practicable to:determine this lateral

offset by measuring the difference in travel time from the V-fin

to two hydrophones symetrically located on either side of the

ship's hull,
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BOTTOM PROFILING

Sound energy from the transmitting transducer arrives at the
receiver by a number of different paths illustrated in Fige. 5.
Path A is the bottom reflection Path B is the reflection from
the sea surface, Paths C' and C" are the two paths for sound
energy which is reflected at both the bottom and the’ surface
before reaching the receiving transducer. Other longer paths

are possible but are not normally displayed on the recorder.

In Fig. 5 the seismic profile record obtained in water of

" a depth of approximately 550 feet with the V-fin towed at a depth

of approximately 500 feet shows, in addition to the trigger pulse
marking the firing of the transmitter, the three principal
reflection events; the bottom, A; the sea surface reflection, Bj

and the sea surface-bottom path, C' and C".

The trace proauced by the surface reflection, B, gives
information about the wave and swell state of the sea surface
and also the variation in depth of the V-fin. The surface-
bottom reflections, C' and C", give a direct measure of the water

depth to bottom.

Sample Profile Records

Examples of profiles obtained in various water depths

and over different types of bottom are given in Figs. 6-9.



.

“t

. - lO - -
; . me———— kil - Bt it i
; ; Twieohn PULSE
? .
: .
(n . \-_ ,,-..-‘AM'*_\- J“\\’.\ )

" A s SN N N , ) L . i _
~ ;L CT T T Y S [ Borrom RerLecTion &
( | . o St TN FT T T

' ‘s
|
— SURFACE
|
. l' \‘
’ [}
P 50 ! \‘ B
g /A

[ -7-Y-% [

' 1 :

i 1 , ;

o PV

V-Fin i
} H
y H
J A :
BorTToM —_—
3
5UR‘FLCJE: QQFLECT\ON ®
| nr .'..qa('.?("_, e N \-‘- ST Jv T,
Vb sy s . e RO
v lft—r‘:‘;v P l"&k“q W"“w Y ’;-'(-‘:m Y ASA LR * N ‘A\i ::A"'.‘I'l,"q“ivr'!g""‘ e
]
|
j
r
EPC Seismic Prorileg ReEcord
]
I SURFACE -‘Bov\'olm

i : \  RerlseTioNs ' puo C°

I t 1 . 3 ) s ‘ L. L . .

. ' :.4 3“
[ N ) 2 B N
v s v - o :
; 2. 5 ~ (‘:“ :

Fig. 5

Complete seismic profile record showing pr1nc1pal
reflections A, B, C!

and C",

Fig. 5



“

11

it e T

e w e

P

T

P - . .ar
. . LR .u‘ﬂ”n
L .- L. . : .
wadee g s crs masas cPPiew—= Sy wuet A v e RS
ST v e, .

-, .- -

ey

AEX s

. .- .- .

[ . S L R B

. : ' . .
B P v A T N e e PR WP DT YRR R L % R T 2 I S g

. e W

R XS P2t

e . W Syt Cabe s,

|

)

6

Fig

kness

1icC

red by a variable th

ile obtained near the coast of

rofile shows clearly the bedrock surface an

1s cCcove

is prof

ular bedrock surface

irreg

An
of soft sediment on th

d also

A

iate layers within the softer cover.

ible.

is
ies between 300 and 400 feet and the

1s Vv

42

[0)

0]

H

o

Sp]

Uy

0

N

)

0]

U
bR
o ©
=

c
.lh
Lo RS
QS
£ 00
S o]

0,0 P
L age
oy o
O PP
B [OJER
("R lie}
0 w.Q

. oR
9 Y 0]
O v EC
TQ 3

o E E

[ s

FoRNel S

© ©

H g E

Surface

250 feet.

was towed at depths of from 200 to
wave and swell amplitudes exceeded 12 feet.

V~fin

Fig. 6



;.:..
R,
wiaramae
r.l-.'~..-
OUSDRNRP
.-IQI-.‘.D .
e

L[S RS

)

9

(Fig

ial
imately

pth approx
Surface

Surface features

th depths of 5 feet or less

ied mater
sub-surface events can be

if

unstrat
Water de

?

d

bedrock at depth.
eet

ive
feet below bottom.

foot amplitude.

50 £
i

ially der
ion,

ddit

in a
detected to a depth of about twenty
wave and swell conditions about 10-

ic

b

tow depth 400 to 4
berg scour channels w

ible

ilts and glac
isi

ies soft Mesozo
V-fin
ing ice
are clearly vi

Surface s
underl
550 feet,
lud

.

inc



o Sar ot e se =t Paddns

AITeoTasnooe urR IO UCTJIRUTJWOD 9YT
M3 B UT oTQISTA sT uoTjeajsuad wo3jod pajTutl

TRus

JT aTnsax prnom uoTjzeazausd wo3jzoq paaoaduT

*u0330q SA0CR 393F 0GI-00T

anoge jo 3ybrtey Teuorzesado TewIOU S3T 3B POMO] 2I9M UTI-A U3
*uoTyerzeuad wo330g
SozZTWTUTW 393F 00§ ATaesu JO uoTaeaedss UTJF—A © pue wo3ijzodq paey

*3991 Moy e 3o syjzdep 03 sederd
*OTgISTA ATIaesTD

5Je oJouw IO 3993 M2F ® JO s8pn3TTdwe Y3jTm S3IN3eSF 90eFINs Te20T7

TS

T ol

ST

e n e e

e e

1
'
!
:

~

! qdmas
WI43Q Ma -

| m.,zwaﬂ.. wolloqg

widaq .

e e > e Ve e e g e e - St

*1293 Gz 3noge o yzdep e 3e pamojx UTF
pohaaans sT 392F Q06 3INOJe IO yade

(8

*BTJI)

-A 2U3z AQ TTe3Sp Ut
p 01 woajodq paey JeTnbsaat uy

R-1-2-1% -

Fig. 8



- Vo b
f .
.- '
< v - -
° ' [
e e 1
. .. : . .
R . o T '
v . N LI
‘ . o 1 1 . -
. [ .
. ‘l.ll| Vo v (3K . . . N
v et et e Wt e e AL TS . ' + *
;:;.o'l'y'n |'u‘|l".‘,,‘ . 3t B -
L . X - » ot . L .
\; T . ' s
. vl
] et '_ LN N
.y "

. . . N . . .
. N . O 3 - N .

. T A
50' : - T S T A Lo

""""""
HEE

Ly — [HYDRo SOMDE [BoTToM HeotlLe S o

AN FEE RS SRR EEREERIE $h -5 N Y
R lTiri T Y- DRERTH 450 |
o SPEED 5 KIs. :

(Fig. 9)

Poorly stratified sediments infill hollows in a surface of
unstratified glacially derived material which in turn overlays
near horizontal bedded soft Mesozoic sediments. Water depth
approximately 550 feet, V-fin depth approximately 450 feet, tow
speed about 5 knots, location - Labrador Banks area.
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: Record Interpretation

Dr., L. H. K:Lngl has shown that different bottom materials

" can be identified by their characteristic signature on a

sﬁip mounted. echo sounder. It is to be expected that similar

and more complete identification will be possible with the higher
resolution records free from surface motion effects avallable

from the V-fin towed system. This would be achleved by operatlng‘
the deep towed system over areas with known bottom conditions
determined by other surveys to build up a knowledge of the bottom
signatures to be expected from different materials. This work

has already commenced and will form an important objective of
development cruises to be undertaken early in 1973 in the vicinity
of the Offshore Test Range and the adjacent area of the Scotia
Shelf.

Fig. 10 provides an example of the interpretation of a bottom

profile from the Labrador Banks.

1. King, L. H. 1967, Use of a conventional echo sounder and
textural analyses in dellneatlng sedimentary facies - Scotian
Shelf, Can. Jour. Earth Sciences, Vol. 4, p. 691-708.
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SYSTEM DEVELOPMENT

Side Scan Sonar

The underwater towed vehicle can be modified to house the
additional transducers for a side scan sonar system. ~This would
allow the simultaneous observation of both the vertical profiles
and the lateral side scan profiles. It is to be expected that the
freedom from noise of the towed platform would give superior side
scan results, with slant range up to 1000 feet or more depending
on the height of the V-fin system above the bottom and the type
of side scan system installed. The main instrument cable has
adequate capacity to serve the side scan sonar system in addition

to the existing profiling and depth sounding systems.

Sub-Bottom Penetration

The penetration achieved in a given bottom condition is
limited by the available power and electrode design of the spark
transmitter and by the design of the receiving transducers.
Experimental work indicates that substantially greater power at
the spark source can be achieved by simple changes to the
engineering of the fransmitter and the sparker electrode without
losing the short duration pulse train which permits the high
resolution of the exisﬁing system. A further significant increase
in the available transmitting power at the spark electrode would
be ‘given by using remote storage and triggering within the V-fin.

However, this would require considerable engineering work.

The records illustrating this discussion were made with a
single piezoelectric hydrophone and are limited by electrical
noise and the rather low sensitivity of a singlé hydrophone.
Redesign of the cabling system within the V-fin is expected to
result in a substantial improvement in the electrical noise,
while the use of a short streamer will give a further improvement
in the sensitivity of the transducers with a corresponding increase

in bottom penetration.
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APPLICATIONS

The system is capable of providing detailed bottom and
sub-bottom information with a resolution of from 1 to 2 feet
in water: depths up to 600 feet and more. It is unaffected by
sea surface motion. Potentlal appllcatlons include:

SurVeys of submarine pipeline and cable routes

Bottom surveys for the anchoring and operation
of offshore drill rigs :

Location and study of iceberg scour channels

Construction of high resolution bathymetric
profiles and maps-

General studies of the sub-surface or the
sub-bottom geology.




CONCLUSIONS

The ‘underwater profiling system allows high resolution records
to be obtained of bottoms and sub-bottoms to depths in excess of
V6OO feet. 1In soft bottom conditions penetrations in excess of 100
feet have been obtained. The system is unaffected by surface
wave and swell conditions with amplitudes up to at least 12-15
feet. Slow, long term variation in depth caused by changes 1n
~ship's speed or heading can now be electronlcally removed from the
records. Bottom features with dimensions of a foot or two or
greater can be resolved depending on the firing rate and ship's
speed. Track location can be recovered to within about 100 feet
of the known ship's position, with greater accuracy possible.
Profiling speeds in the range 4 to 7 knots are normal with an
average profiling speed of about 5 to 5% knots. Simultaneous
records of the bottom at two different frequencies is an additional
aid to the identification of the various sediment types present.
The addition of side scan sonar to the towed vehicle would allow
the simultaneous observation of detailed vertical profiles and
the lateral variation of the bottom on either side of the track.
By redesign of the spark transmitter and spark source, it should
be practicable to achieve greater penetrations without undue loss

of resolution.
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APPENDIX

TECHNICAL DESCRIPTION OF SYSTEM

o—

Underwater Components

A 4-_foot V-fin towed underwater vehicle manufactured by
Braincon Corp. of Marion, Massachusetts has mounted within it
the transmitting and receiving transducers for the echo sounder
(Fig. 11). A pressure case houses the transmitter for the echo
sounder which is remotely triggered from the surface, the
pressure transducer which monitors the depth of the V- fin vehlcle,
and the tilt sensor which records the inclination of the towed
vehicle in either the pitch or the roll axis. A second pressure
case contains the preamplifiers for the depth sounder, the
single hydrophone and the solid streamer. An underwater high
voltage connector connects the spark source to the high voltage
section of the main tow cable. The spark source is towed a few
feet behind the vehicle on its own high voltage cable. The single
hydrophone and the short streamer are towed behind the V- fin at

distances of about 20 feet by shock absorbent cables.

The main tow cable comprises a dual cable made up of an
armoured high voltage cable and an armoured multi-conductor
instrument cable. These armoured cables are wrapped to form a
single cable and the resulting composite 1s provided with hair

fairing for the first 450 feet of its length.

Deck Equipment

A tilting A_frame assembly is used to launch and recover the
underwater towed vehicle over the stern of the boat. Wide flange

sheaves are provided to handle the main cable.

A specially constructed electric winch 1s used for the cable

and is provided with internal electrical and high voltage
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connectors from which external cables lead to the recording

laboratory.

Laboratory Equipment

The high voltage cable is terminated at the Huntec Mk 2A
hydrosonde transmitter which is triggered by either the Huntec
- Mk 2A hydrosonde receiver or the EPC Model 41G0 graphic recordef
(Fig. 12). The multi-conductor instrument cable 1is terminated in
a cable termination and test panel which includes power supplies
to provide the low voltage and high voltage services for the
underwater systems, and three gain controlled amplifiers for the
outputs from the various transducers. From these gain contrplled
amplifiers outputs can be taken either directly to the recorders:
or via external filters. In addition, the use of a print
multiplexer allows simultaneous recording of the . outputs from
several transducers on one record. A multitrack tape recorder
records the signals and synchronizing information for subsequent
playback. The EPC Model 4100 graphic recorder used in conjunction
with an external Kron Hite high and band pass filter allows the
recording on 19" dry paper with firing rates up to 4 times a second.
The Huntec Mk 2A hydrosonde receiver includes its own integral
band pass filters and amplifiers and allows the recording on Alden
wet 6" paper of records at firing rates up to 8 times per second.
A crystal clock with provision for remote fiducial marking is

used to insert timing and track marks on the records.

Information on the attitude and depth of the underwater
vehicle are displayed on the tilt and depth indicators. The
clearance above a pre-selected bottom depth is automatically
displayed on a clearance indicator with provision for remote
display at the bridge. The depth information is also used té
control the firing pulses to the transmitters so as to compensate

for changes in the depth of the underwater vehicle.
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The General Purpose V-FIN Family of Towed
Underwater Vehicles are successors to the Type
103 V-FIN, first introduced to the Marine Re-
search Field during November, 1960, The new
Family of patented Vehicles covers a wide
variety of applications. :

The Family consists of 5 V-FINS, which range .

in size from 2 to 10 feet in length. This Family

forms the basic building blocks which have al-

lowed Braincon Corporation to provide a su-
perior Vehicle at lower cost, with fast delivery.

Just a few of these applications are listed below.

e Type 159 Lollipop Hydrophone V-FIN for low
noise Seismic Surveys.

e Type 144 Helicopter V-FIN for use with Edo
Corporation Type 9006 Echo Sounder, for
surveys to 600 fathoms, at speeds to 30 knots.

s Type 133 Magnetometer V-FIN which is de-
signed to carry the Varian Associates Proton
Precision Magnetometer,

e Type 275 V-FIN Current Navigation System
which is designed to allow fast moving ships
to track the Gulf Stream.

e Type 128 V-FIN for continuous water samp-
ling in Rhodamine B dye studies of ocean
currents.

e Type 265 Submarine Carried Antenna Buoy
V-FINS which lift antennae to the surface from
fast and deep running submarines.

e Type 130 Electromagnetic Log V-FIN, which is
provided to carry an E.M. Log outside of the
wake of a ship, for precise calibration of a
ship’s hull mounted log.

- all over the world.

Basically, the V-FIN is an inherently stable,
high performance, low drag, Towed Underwater
Vehicle. The V-FIN generates depression force,
not by its own dead weight, but by dynamic
means due to hydrodynamic flow over its pre-
cisely shaped wing surfaces, For this reason, the
V-FIN is light and easy to handle, but provides
many times its own weight in ‘depression force
when towed through water.

The heavy and streamlined “fish,” widely
used in the past as a vehicle for underwater in-
strumentation, rises toward the surface with in-
creased towing speed because of increasing
drag. The V-FIN overcomes the disadvantages
of change of depth with speed in many applica-
tions through precise hydrodynamic design. This
design incorporates the principle of negative
lift, By selecting the correct size of V-FIN, the
drag of the cable can be offset by the depressive
force of the V-FIN. In this case, a balance of
forces will result, giving constant depth versus
speed for the V-FIN and its instrumentation pay
load.

The inherent shape of the V:FIN allows the
Vehicle to carry a variety of Instrument Pod
shapes without materially influencing its over-
all hydrodynamic performance. For this reason,
the V-FIN is finding wide use on survey and
commercial ships, submarines and helicopters
Being light in weight, the
installation of a V-FIN System is much less ex-
pensive and more easily handled than former
applications using weighted “fish.”

VEHICLES AND INSTRUMENTATION FOR MARINE RESEARCH
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e Direct Digital Stylus Drive
e Complete Tape Compatibility
o Single Sweep

The Model 4100 is a portable, multi-application
graphic recorder, designed specifically for oper-
ation in the rugged marine environment. The
lightweight, corrosion-resistant unit incorporates
all silicon integrated circuits and transistors.

Standard features of the recorder—not avail-
able, or optional on more expensive equipment
—provide flexibility of operation under varying
survey conditions. '

Recorder installation time has been significantly
reduced by providing individual front-panel

interface jacks.
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The unique digital direct-drive system of the
recorder enables it to reproduce tape recordings
with exact synchronization at speeds equal to,
or faster than those speeds from which the tapes
were made. In the single sweep mode, it is
possible to generate records from tapes which
incorporate no time channel.

The recorder incorporates two independent time
references: (1) an internal crystal for the gene-
ration of scale lines and the control of stylus
sweep speed and (2) a large, front-panel
mounted Accutron, which may be used as a
survey chronometer and as a separate calibra-
tion reference for both the amplifiers and the
internal time base.
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HUNTEC HYDROSONDE SYSTEM

SPECIFICATIONS

Mechanical »
Receiver Size: 15" (38.1 cm) High x 30" (76.2 cm) Long X
21" (53.3 cm) Wide. Weight: 165 1lbs.
(74.9 kg) |
Transmitter _ Size: 20" (50.8 cm) High x 28" (71.1 cm) Long X
18" (45.7 cm) Wide. Weight: 200 1lbs.
(90.7 kg) |
Sparker Weight: (incl.. cable) 29 1lbs. (13.2 kg). Length:
8" (20.3 cm) 0.D.: 2" (5.1 cm). Cable - '
Length: 250 ft. (76.2 m), Weight: 26 lbs.
(11.8 kg), Specific Gravity: 2.
Electrical
Receiver Power Input: 115 or 230 V AC % 10%, 50-60 c/s,

170 watts. Recorder Sweep Times: 62.5,
125, 250, 500, 1000, 2000 milliseconds.
Recorder Speed Regulation: 0.01%.

Length of Recording: about 7.5" (19.1 cm).
Printing Resolution: about 0.008 inches.
(Qe2 mm). Ambient Temperature Range:

0°C to +50°C.

Transmitter Power Input: 115 or 230 V AC % 10%, 50-60 c/s,
‘ 1500 Watts Avg. (at firing rate of 4
per second), 2200 Watts Peak. Max.
Stored Energy: 165 Watt-seconds.
Firing Rate: wup to 8 times per second,
Ambient Temperature Range: 0°c to +50°C.

Sparker Two electrode concentric configuration produces
high peak power and low bubble pulse.
Pressure pulse length approx. one
millisecond.
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APPENDIX II

NOTES ON EASTCAN. EXPLORATION COMPANY 1972 LABRADOR OPERATTION

A prototype of the V-fin bottom profiling system which

' differs significantly from that described above was used on this

cruise. These differences limited the performance of the system
and caused a number of operational problems which should no
longer occur in the updated system. These differences are
discussed below insofar as they relate to the type of records

that were obtained on that survey.

Underwater Components

The original pressure cases used had feed-through cable
clamps which proved a Continuous source of trouble due to
leakage. Attempts to minimize the effects of sea water leaking
into the pressure cases by filling with silicone oil were not
entirely satisfactory and posed certain assembly and maintenance
problems. As a result, it was not practicable to operate the
system at depth for periods in excess of 10-20 hours without

maintenance.

The echo sounder transmitter proved unsatisfactory in
actual operation due to triggering problems, so that it was not
possible to operate the echo sounder with its own transmitter.
Although some records were obtained using the sparker source as
a transmitter for the echo sounder transducers, these did not
display the expected resolution and this part of the test was

not continued.

The prototype short streamer proved to be mechanically
inadequate. Normal handling during launching and recovery of
the V-fin was sufficient to break internal connections within
this streamer. As a result, it was not practicable to carry

out extended tests with the short streamer.
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The sparker electrode assembly using a standard mild steel
tip limited both the firing rate and the period over which firing
could be sustained without tip replacement. During the cruise
it became apparent that firing rates of 250 msec. were required
for optimum resolution, and that it would be desirable to havé a
tip which could carry out sustained operations of at least 12-20

hours,

Deck Equipment

The main cable was handled on one section of the>large
winch of the stern trawler. While this winch had more than
adequate capacity and power, it did pose certain problems. In
the installation of the cable it was necessary to cut through
the side plate of the winch to make electrical connections to
the inner end of the cable, and the operator's position for the
winch was less than ideal for the proper running of the winch
system particularly when bringing the V-fin in board. In addition,
the use of the ship's A-frame and Cod End to mount the main pulley
was a poténtial source of difficulties, since i1t was necessary to
use secondary lines to bobbin winches on deck with separate
operators to bring in the V-fin once it had been hauled up.
Such a system imposed operational problems particularly in higher

sea conditions.

Laboratory Equipment

While information about the depth of the V-fin was available
to the operator, this could only be relayed to the bridge by
talk box. On at least one occasion the V-fin was placed on the
bottom by the ship executing a turn whiéh was too sharp for the

amount of tow cable in use.

Variations in V-fin depth due to small changes in ship's speed

and heading were noted from the records, and while it was possible
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to reduce these by instructing the ship to steam on constant
course with no speed changes, there still remained residual
effects associated with the automatic pilot and with the normal
effects of wave and swell on the ship's beam which could not be
removed. These undulations in the record, while they do not
affect the resolution of small events, do make it more difficult

to detect flat lying, near horizontal sub-surface features.

The Philips Analog-7 tape recorder, which was to be used for
recording the data, proved to be abnormally sensitive to changes
in attitude associated with the rolling of the ship. This

effectively prevented adequate tape recordings being made.

Conclusions

Despite these limitations of the prototype V-fin bottom
profiling system, satisfactory records were obtained in water
depths in excess of 500 feet, at tow speeds averaging around

5 kneots, and in wave and swell conditions up to 12-15 feet

~amplitude.

Subsequent modifications to the system, described in the

main body of this report, should overcome the difficulties

found on this cruise.



