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B.J. Hinde N.I.0.
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N.D. Smith - N.I.0.
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23rd May Ge. Andison Hydro. Dept. Data Centre
V.G. Yelsby Birmingham University
- J.Rs Dunn Birmingham University
J.E. Hudson Birmingham University
G. Hodges Piessey (U.E.) Ltd.
J.Cs Swallow N.I.0, '
R. Dobson N.I,0.
J. Jopling - ‘N.,I.0,

General

During 1964 a number of projects accumulated which required some sca~
time but which could not be accommodated convenliently on an ordinary cruise
of the R.R.S. "Discovery", and it was decided to devote cruise 5 to these,
It turned out that the proposed programme fitted in well with some investigations
of temperature structure which D.N.W.S, wished to carry out, and with the
obtaining of some echo-sounder profiles required by Dr. Laughton of N,I.O,

Most of the projects regquired handling of gear over the side of the ship
and were thereforc best done during daylight, so that the usuel routine was to
stop the ship by dey and survey by night. The only sneg of this procesdure
was that the Decce Navigator fixes were often unreliable at night, since the
ship was working necar the 1limit of range and sky-wave propagation becomes
important in this region.

Some work required deep water and some shallow, so the ship spent most of
her time near the edge of the Continental Shelf. She returned to Faimouth
on 11th May to interchange personnel. '

During the first part of the trip the weather was rougher than could
have been wished for, but on only one day was it imposcible to work at all,
due to a Force 10/11 galc.

All staff essisted in the routine surveying work.
A brief account of the various projects will be given. In many cascs,

of course, the results have not yet been analysed. (The order of prescentation
has no significonce).
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(1) Calibration of the Shipborne wave recorder under way.

It was hoped to investigate the response of the Shipborne wave recorder
at various ship specds end on various courscs rclative to the waves, This
involved a long day's programme of S.B.YW.R, and Clover-leaf buoy measurcments.

nfortunately the buoy was scriously damaged carly-on and though the programme
was continucd, it is not yet clear how useful the results will be. The
damagz was caupod vhen the cable was sucked into the bow propeller tubc,
fouling the propcller itsclf, turning the buoy upside down, and pullirg it
hard against the side of the ship.

(2) Bottom pressure mcasurement below waves.

An f.m. wave recorder was laid in 165 metres of water and an hour's
record obtained, The output of the S,B.W.2. was rccorded simultancously and
a Clover-leaf buoy rccord obtained shortly aftorvards It is thought that
there was probably not enough stending-wave component to give apprceiable
second order effccts, but the first order attenuation is also of censiderable
intercst because previous measurcments have departed significantly from
theorctical predictions.

(3) Non-lincar effects in ship motion.

Some records werc taken for an cxplcratory study to test whether bispectral
analysis is a uscful tocl for studying non-lincar cffects in ship motion.

(4) Off-shore telcmetcring tide gauge.

This dovice, which measurcs the bottom pressurc in depths of up to about
200 m and transmits it back to the ship by radio, was laid successfully, but
with great difficulty, in a depth of 165 m at o position of approximatoly
L6° 21N 12 23V, The radio range proved to bo Qbout 10 miles and a 24 hour
tide-record was obtained, after which a valve in the transmitter failcd.
The rccovery of tho cquipment also proved te be dlfxlcult and it was
decided not tc use the ooulpnont again.

(5) n.I.O. expendable veloecity-of-sound meter.

This dovice was still in o "lash-up" state and cxporienced a series of
accidents (1nclud1ng a winch failure), so that it vas not possible to test
it properly. It is obv1ou§ that the practical difficultics are greater than
anticipated, but the tests that were made indicate that the principle is sound
~and that several tenths of an acoustic watt were being radiated.

(6) Two coring lines wore carricd oub across the Cockburn Pank in the Coltic
Sea, but owing to thec unsatisfactory control system on the coring winch,

only vcry short cores were obtained. Fhere satisfectory corcs were not

obtaincd, grab samples wcre taken.

(7) 2000 m Depth-telemeter (test of acoustic system).

This was tried on a verticel wire and gave rcasonable signal strengths
up to full depth.

(8) Test of a new type of depth gauge for Hessrs. Casclla.

These operate on a folded Kelvin-tube prineciple, but did not work ouing
te the weter thread fragmenting under the vibration experienced in usc at sea.

(9) Birmingham University.

" The party from Birmingham University investigated acousvic propagation
in conncction with the formation of narrow beams, a wide-band acoustic transducer
and an cxperimentel low-frequency sound sourcc.

(10) Plesscy Velocity-of-sound mcter.

Two instruments werc taken, one reading in £t/scc and the other in n/sce.
These woero thoroughly “ested to depths of up to approx. 1500 m ernd comparcd
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with measurcd temperaturcs and salinitics. One fajiled, but the rcadings of
the other agreed well with veleocitics calculated from ¥ilson's tables, giving
a largest crror of 1.7 ft/ucc and an r.m.s5. crror of 0.7 fL/ 10C (Lhe
uncortainty in ths calculated velocitics was estimatcd at approx. *1ft/scc).

(11) Tcmporature studics.

On passage and during survcy, surfaco tomﬁorouurcs were measured cvery
4 hour and bathythermogriph dips were made cvory 2 hour. Severel rapid
bathythormograph scquences were taken with the ship stetionery, and a total
of over 1000 bathythormograph slidcs twere obtained. Considerable difficulty
was cxpericnced with the bathythermograph winches.

(12) Depth survey.

The Precision Bcho Sounder was run during pessage end survey runs. Yiost
previously available profiles have becn teken by ships on passage and are
thereforc roughly perpendicular to the edge of the Continental Shelf,  The
profiles takcn parallcel to the cdge durlng this cruisc should help in the
interpretation of these.

(13) Sonar studies.

The narrow beam 37 ko/s sonar was being checked and tested in preparation
for cruise 7, but the opporuunitj was tzken to take some bottom pictures and
several rccords of scatiering layers ncar the shelf edge. These latter
showed cxtremcly interesting features which also showed on the 10 keo/s P.E.S.
In nearly every case, concentrations of scattcrers in mid-watcor werc obscrved
Just off the shelf cdge, though it was not possible to sample them.  This
phenomenon descrves further investigation.

(14) Devclopment cf Swallow Float tracking system.

A new system for tracking Swallo: Floats was tested. This consists
of transmitting a 5 msec duration rcgulerly-timed pulse from the float and
rceeiving this using towed hydrophoncs and a 200 ¢/s bandwidth amplificr,
the output of vhich is displayed on a Hufax rocorder.whose speced is
controlled preciscly to give a corrclated display. Detcetion ranges of
5 miles were obtaincd, and bearings were mcusurcd using the Duppler shif't
es the ship eltercd coursc.

(15) Catch-dividing bucket (for biological sampling nets).

A now design of catch-dividing bucket was tested several times with its
opcration monitorcd over the conductor~-cored caeble. The dovice stecrs the
catch into one bucket vhen the net is in a cortain depth range and into a
second bucket at other times.

(46) Tests of dccp-sca camera.:

Systematic tests were made using scoveral types of film, two types of
lons, ond two types of window,
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General

During 1964 a number of projects accumulated which required some Seam
time but which could not be accommodated conveniently on an ordinary cruisge
of the R.R.S. "Discovery", and it was decided to devote cruise 5 to these,
It turned out that the proposed progremme fitted in well with some investlgations
of temperature structure which D.N.%W.S. wished to carry out, and with the
obtaining of some echo-sounder profiles required by Dr. Laughton of N.I.O.

lost of the projects required handling of gear over the side of the ship
and were therefore best done during daylight, so that the usuel routine was to
stop the ship by dey and survey by night. The only snag of this procesdure
was that the Decca Navigator fixes were often unrelizble at night, since. the
ship was working near the 1limit of range and sky-wave propagation becomes
important in this region,

Some work required deep water and some shallow, so the ship spent most of
her time near the edge of the Continental Shelf. She returned to Falmouth
on 11th May to interchange personnel,

During the first part of the trip the weather was rougher than could
have been wished for, but on only one day was it impossible to work at all,
due to a Force 10/11 galec.

All staff assisted in the routine surveying work.
A brief account of the various projects will be given.

of course, the results have not yet becn analysed.
has no significance).

In many cases,
(The order of presentation
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(1) Calibration of the Shipborne wave recorder under way.

It was hoped to investigate the re5pon e of the Shrpborne~ ve recorder
at various ship speedg and on various courses relative to“the waves, This
involved a long day's programme of S.B.W.R. and Clover-leaf buoy measurempnté},
Unfortunately the buoy was seriously damaged early-on and though the pregramme
was continued, it is not yet clear how useful the results will be, The .

- damags was caused when the ecable was sucked into the bow propellerxtube, L
fouling the propeller itself, turning the bucy up51de down, and pullirg it
hard against the side of the ship,

(2) Bottom pressure measurement below waves.

An f.m. wave recorder was laid in 165 metres of water and an hour's
record obtained. The output of the S.B.W.R. was rccorded simultanecously and
a Clover-leaf buoy record obtained shortly aft@rwar&s, It is thought that
there was probably not enough standing-wave component to give appreciable
second order effcects, but the first order attenuation is also of considerable
interest because previous measurements have departOd 31gn1flcan*ly from
theoretical predictions,

(3) Non-linear effects in ship motion.

Some records were taken for an: explorutory study to test whether blspectral
analysis is a useful tool for studying non-llnear gffects in ship motion,

(4) oOff-shore teolemetering tide gauge.

This device, which measurecs the bottom rressure in depths of up to about
200 m and transmits it back to the ship by radio, was laid successfully, but
with great difficulty, in a depth of 165 m at a position of approximately
L6°21'N 4°23"W.  The radio range proved to be gbout 10 miles and a 24 hour
tide-record was obtained, after which a valve in the transmitter failed.
The rccovery of tho‘cqulpment also - proved to be difficult, end it was
decided not to use the equipment again.

(5) N.I.O. expendable velooity-of—sound meter.\ ,

This device was still in a "1ash—up" State and experlenced a series of
accidents (including a winch failure), so that it was not possible to test
it properly, It is obvious that the practical difficulties are greater than
anticipated, but the tests that were made indicate that the prineiple is sound
and that several tenths of an: acoustle watt were b01ng radiated: ,

(6)fiTwo coringylines W@rekcarrledfout across thexCockbgrn Bank 1n the Celtic
Sea, but owing to the unsatisfactory control system on the coring winch,

only very short corcs were obtained. Vhere satisfactory cores were not

obtained, grab samples were taken.

(7) 12000 m Dcpth—telemotor (test of acoustlc systom)

. Y Thls was- tried on a vcrtlcal wire and gave reasonable 81gnal strengthu
up to full depth. T ; ‘ s

(8) Test of a new type of depth gauge for Messrs. Casella.

These opératefon‘a félded Kelvin-tube principle; but did not work owing:
te the water thread fragmenting under the vibration experienced in use at 8ea.

(9) Bix mlngham Unlvelslty.

The party from Birmingham Un1v0r81tj 1nvost1gated acoustic propagatlon .
in connection with the formation of narrow beams, a wide-band acoustlc transducer
and an experimental low=frequency sound source

(10) Plessey Vcloclty-of—sound meter.!f

Two instruments were taken, one reaalng in ft/sec and the other in m/snc.
These were thoroughly “ested to depths of up to approx. 1500 m and compared
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with measured temperatures and salinities. One failed, but the recadings of
the other agreed well with velocities calculated from Wilson's tables, giving
a largest crror of 1.7 ft/scc and an r.m.s. error of 0.7 ft/scc (the
uncertainty in the calculated wvelocities was estimated at approx. ..1fﬁ/soc)

(11) Temperature studics.

On passage and during survey, surface temporaﬁurgs were measured every
4 hour and bathythermograph dips were made every 2 hour. Several rapid
bathythermograph sequences were taken with the ship stationary, and a total
.of ‘over 1000 bathythermograph slides were obtained. Considerable difficulty
was cxpericnced with the bathythermograph winches. ‘

(12) Depth survey.

The Precision Echo Sounder was run during passage end survey runs. lost
previously available profiles have been taken by ships on passage and are
therefore roughly perpendicular to the edge of the Continental Shelf, - The
profiles taken parallel to the edge during this cruise should help in the
1nterprctatlon of those,

(13) Sonar studies.

The narrow beam 37 kc¢/s sonar was being checked and tested in preparation
for cruise 7, but the opportunity was taken to teke some bottom pictures and
several records of scattering layers near the shelf edge.  Thesc latter
showed extremcly intercsting featurecs which elso showed on the 10 kc¢/s P.E. e
In nearly every case, concentratiomsof scattercrs in mid-water were observed
Just off the shelf edge, though it was not possible to sample them., This
phenomenon deserves further investigation,

(14) Development of Swallow Float tracking system.

A neow system for tracking Swallow Floats was tested. . This consists
of transmitting a 5 msec -duration regulerly-timed pulse from the float and
rceceiving this using towed hydrophones and a 200 ¢/s bandwidth amplifier,
the output of which is displayed on a Mufax recorder whose speed is
controlled precisely to give a corrclated display. Detcction ranges of
5 miles were obtained, and bearings werc measured using the Doppler shift
as the ship altered course,

(15) Catch-dividing bucket (for biological sampling nects).

A new design of catch-dividing bucket was tested several times with its
operation monitored over the conductor-corcd cable. The device steers the
catch into one bucket when the net is in a certain depth range and into a
second bucket at other times,

(16) Tests of decp-sea camera.

Systomatic tests were made using several types of film, two types of’
lens, and two types of window.
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obtalnlng‘of sonme echo—sounder protlles requ1red by Dr. Laughton of N.I 0.

lMost of the projects required handllng of gear over the 51de of the ship

and were therefore best: done during daylight, so that the usual routine was ﬁb
stoP the ship by day and survey by night.

The only snag of this proceedure

was that the Decca Navigator fixes were often unreliable at night, since the
ship was working near the limit of range and sky-wave propagation becomes

portant in‘this reglon.

Some work requlred deep nater and some shallow, so the ship sPent mpst of-
‘her time necar the edge of the Continental ShelI. She returned to Falmouth .

<on 1Mth May to interchange personnel,

During the first part of the trip the weather: was rougher than could
have been wished for, but on only one day was it 1mp0351b1e to Work at a11,

due to a Force 10/31 gale.

All staff a551sted in the routlne surveying Work.

A brief account of the various projects will be given.
of course, the results have not yet becn analysed. (The order of presentati

‘has no 51gn1f10ance).




(1) Calibration of the Shipborne

It was hoped to ~ the
at various ship speeds and on various courses relatlve tg,the Waves, This
involved a long day's programme of S.B.W.R. and Clover-leaf buoy measurements.
Unfortungtely the buoy was seriously damaged early-on and though the programme
was continued, it is not yet clear how useful the results will bes  The
damagzs was caused when the cable was sucked into the bow propelle 1be .
fouling the propeller itself, turning the buoy up51de down, and pulling it
hard against the side of the ship. *

(2) Bottom pressure measurement below waves.

An f.m. wave recorder was laid in 165 metres of water and an hour's
record obtained. The output of 'the S,B.W.R. was: rceorded simultaneously and
a Clover-leafébubyxregoraaobtainedgshortly afterwards. It is thought that
there was probably not enough standing-wave component to give appreciable
second order effcects, but the first order attenuation is also of . con51derable
interest because previous. measurements havo departed s1gn1f1can+ly from
theoretlcal predictions.

(3) Non-linear effects in ship.motion.

Some records were taken ferlah exploratory5stu¢y to:%est whether bispectral
analysis is a useful tool for studying non=linear effects in ship motion. :

(4) Orf-shore telemetering ti&ewgeuge.

This device, which measures the bottom pressure in depths of up to about
200 m and transmits it back to the ship by radio, was laid successfully, but‘
with great dlfflculty, in a depth of 165 m at a position of approximately -
L6°21'N L°23'W.  The radio range proved to be about 10 miles and a 2k hour
tide-record was obtalned after which a valve in the transmitter failed.
The rccovery of the oqulpment also proved t0 be:difficult, and it was
decided not to use the equipment again. :

(5) N.I.O0. expendable velocit&éef¥sound meter}f,,fﬁf \

This device was still in a "lash-up" stane and exporlenced a series of
accidents (includlng a winch failure), so that it was not possible to test.
it properly, It is obvious that the practlcal difficulties are greater than
anticipated, but the tests that were made d te. that th 1n01p1e is sgund
and that several tenths ing Ty

Bank 1n the Celtlc
t uSystom on the coring winch,
atisfactory. coreu -were not:

. (6) Two corlng 11nes‘w
_Sea, but owing to.

only very short cores were obtalned.

obtalncd grab samples were taken.

*hcre\

: ThlS was trled onia vcrtlcal ero and gave reasonable szgnal strengthg
up to. full depth.j” o i : . e -

(8) Test of ‘a new type of depth nauge for Mesers. CaselWa.

; These operate on a folded Kelv1n-tube nr1n01ple, but dld not work owlng
ta the water thread fragmcntlng under the vibration experienced in usc at sea.

(9) Blrmlngham Uhlve131ty.

The perty from Blrmlngham Uhlverslty 1nvcst1gated acoustlc propagatlon “
in connection with the formation of narrow beamu, a Wlderard acoustlc transducer
and an experimentel low-frequency sound source s

(10) ‘Plessey V01001ty-of-sound meter.‘;

Two 1nstruments were taken, one readlng in ft/eec and the. other in. m/sec.
These were thoroughly bested to depths of up to approx. 1500 m and compared
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with measured temperatures and salinities. One failed, but the readings of
the other agreed well with velocities calculated from Wilson's tables, giving
a largest error of 1.7 ft/scc and an r.m.s. error of 0.7 ft/scc (the
uncertainty in the calculated velocities was estimated at approx. :t1ft/sec).

(11) Temperature studies.

On passage and during survey,. surface temperaturcs were measured every
%‘hour and bathythermograph dips were made every % hour. Several rapid
bathythermograph sequences were taken with the ship stationary, and a total
of over 1000 bathythermograph slides were obtained, = Considerable difficulty
was cexperienced with the bathythermograph winches.

(12) Depth survey.

The Precision Echo Sounder was run during passage and survey runs,., - Most
previously available profiles have becn taken by ships on passage and are
therefore roughly perpendicular to the edge of the Continental Shelf. - The
profiles taken parallel to the edge during this cruisce should help in the
interpretation of these,

(13) Sonar studies.

The narrow beam 37 kc/s sonar was being checked and tested in preparation
for cruise 7, but the opportunity was tsken to teke some bottom pictures ang
several records of scattering layers ncar the shelf edge. These latter
showed extremely intercsting featurcs which also showed on the 10 k¢/s P.E,S.
In nearly every case, concentratiocms of scatterors in mid-water werec observed
Just off the shelf edge, though it was not possible to sample them, = This
phenomencn desecrves further investigation.

(14) Devclopment of Swallow Float tracking system.

A new system for tracking Swallow Floats was tested. This consists
of transmitting a 5 msec duration regularly-timed pulse from the float and
receiving this using towed hydrophones and a 200 c¢/s bandwidth amplifier,
the output of which is displayed on a Mufax recorder whose speed is
controlled precisely to give a corrclated display.  Detection ranges of
5 miles were obtained, and bearings werc measured using the Doppler shift
as the ship &ltered course.

(15) Catch-dividing bucket (for biological sampling nets).

A new design of catch-dividing bucket was tested several times with its
operation monitored over the conductor-corcd cable. The device stecrs the
catch into one bucket when the net is in a certain depth range and into a
second bucket at other times,

(16) Tests of dccp-sea camera.

Systcomatic tests were made using seveval types of film, two types of
lens, and two types of window.



RRS. DISCOVERY CRUISE 5 1965

00

52°

4°

80

12°

50°

48°

“0

440









