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Cruise 12/1976 of ARS CHALLINGIR had the two-fold objective of conbinuing the
SMBA progremme of vwork in the weoters betwcen Scotland ond Roclirll and of maling
preliminary obscrvations to cssess the suitrbility of the decp-weter area to the
north-west of Anton Dohrn Scomount for the Joint Air-Sen Intercction Projects
(J.8T111) of summer 1977 ond summer 16978, To the latter end o porty from the
Institute of Ocernogrephic Scicnces (I0S) Wormley, joined the cruise to loy deed
noorings ond to moke detriled observetions of the uppermost structurc of the water-
colurn in the ores of interest, work which will be continued during cruise 16,

scheduled for 6-18 October 19756. The detailed nins werce os follows @

1) To re-ley the SMBA current meter mooring in STUH, 9°W, with thec
objuct of continuing observations ot this point until nid-
Docenbor 1976,

2) To work the anton Dohra Seonount hydrographic section.

3) To 1lay three IOS deep moorings in the north-western scctor
of the Hockell Channel to obtzin nerr-surface current
messurements until mid-October 1976,

4) To make CTD obscrvrtions with the bestfish in the inton Dohrn
Seemount - ftoclinll - Lousy Bank - Hosenary Bunk rren to
provide prelininory dote for the JASIN '77 & 'T8 experiments.

5) To lry two céditionrl meorings rt the shelf-edge to obtoin
short—ternm cbservotions of the horizontnl velocity grrdients
in the vicinity of the 57°K, 9°V station.

6) To take 50 litre surfoce weter semples at stonduard
pusitions on the Scottish continental shelf for 137 Cs
rnzlysis by the Fisheries Rediobiologierl Leboratory,

Lowvestoft.




Marrative 3

Chellenger sniled from Jumes Watt Dock, Greenock et 0442h, 4 August, repairs
to the hydrogrophic winch having been completed overnight., Course wos set for the
Sound of Mull in fine weather, and the first 137Cs scuple wos taken off Tobermory
at 2303h. STD lowerings were mode at oll subsequent Cs sanple stotions, After
completing station C8 at 0937h, 5 lLugust, course was set for the southernmost
current meter position, R2. The depth here being sonmevhat too shallow for the
wires already recled onto the winch, the ship procceded to station R1, where
depths were suitoble, and this mooring was laid by 1644h. R2 was subsequently
loid by 2047h, and station R by 0111h, 6 August,

The Anton Dohrn Seamount section wes begun ab station T at 0321h, 6 August.
During the doy, 2t stution M, the I0S ucoustic releases were successfully tested
and the scction continued in light south-westerly winds without incident to
station G at 1015h, 7 fugust, Intermittent spiking on the STD salinity traces
had begun st station K, which despite stitention to the instrument, it had not
proved possible to rectify., At station F, commenced ot 1215h, 7 August, bed
spiking in both traecs led to o postponenent of the STD lowering for reprirs whilst
the lounching of the first IOS deep nmooring proceeded in depths of 1800 m bLetween
1244h and 1500 h, Although this went smoothly, the sub-surface buoy remained
upon the surfece when launching was complete. Upon recovery of the buoy, it wos
found that the mooring wire had parted o few inches below the uppermost shackle
a8 & result of a superficinlly innocuous tangle between the buoy chains ond
meter wire immedietely before lounching,

The Gifford and Mersey grapnels were rigged in series nt the end of 400 m of
spare trawl worp for stitochment to the main warp, and in the interim two
unsuccessful STD lowerings were attempted. DBetween 2021 h and 0520 h, 8 August,
the gropnels were towed on eight courses through the mooring position, using the
commend pinger to home upon, Weather conditions remained calm ond excellent
satellite fixes were obtained, but no trace of the mooring was encountered,
although the pinger signnls showed that the ship had towed very close to the gear.
After recovery of the grapnels, a legible STD trnce was cbtrined at 700 m depth

and the ship proceeded to station E ot 0632 h, Despite further adjustments and
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the removal of 400 m of kinked STD cable, observations were again limited to
700 @ at station 13, but at station D, in 1070 m depth, some improvement in the
quality of the trace was anchiecved, ond observations were made to within 20 m of
the bottom. The shallover stations wers worked succcessfully and the section was
completed at station A at 1837 h, 8 August.

During 8 fLugust winds freshened & little to bocome southerly, forces 5-6, but
foll owoy agsin to forces 3-4 during the following dny., After working stetion A
course was set to the west of Rockall for initial batfish tests over the benk, and
then northword at 0422 h, S August, to mooring position J1. This mooring was laid
between 1312 and 1533 h in « depth of 1632 i, and ofter position checks an STD
lowering was nade to 700 m, Batfish ruﬁs were commenced from this station,
ALlthough hydroulic system frilures prevented undulating tows at this stege of the
cruise, ndjustment of the cable length and ship's speed_allowed dote to be
obtained et o number of levels during a steam southward, then eastward, to the third
deep mooring position, J2, The mooring was set between 1020 and 1156 h, 10 August
in a depth of 1891 m, and horizontol batfish tows were subsequently made to
Rosemary Bank, and then westwerd, By 0830 h 11 fupust, the botfish CTD was
showing serious spiking and was brought inboard for checks. The trouble was
traced to a frult in the towing cnble ufter test runs during the day. Repairs to
the hydrsulic control systenm .were also completed and the instrument was
re-launched at 1840 h and used suecessfully in the undulating mode between the
surface and 50 m depth on a course townards Roclkall Eonlk,

Upon resching the north-east gundrent of Rockall Bank at 0220 h 12 August,
the ship headed south-eastwards across the benk and into deep water, 4t 1010 h
the batfish broke surfoce and upon hauling was found to hove lost its propeller,
A new blade wos mode in the course of the dey, but the thrent of a vigorous
enstword-noving depression made it advisable to steam towards the shelf-edge
noorings whilst the repoirs were in progress, ifter mid-nfternoon tests, the
batfish was epgoin lounched at 1728 h, but o feilure of the hydraulic system

cccurred shortly after, and it wus retrieved at 1740 h.
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In continuing calm, CHALLENGER stenmed for the shelf-edge monrings and the

first wes sighted at 0250 h, 13 August., After checking that sll “hree werc in
position cnd taking o water-bottle scries st ench, heuling began ot station R2 at
0800 h, All moorings hod boen successfully recovered by 1530 h ed the ship lay
on stetion R whilst the current meters were checked and prepared :lor re-laying
vith the long-term nooring at this station. This was put out between 1858 and
1940 h, and ofter position checlis hnd .been obitained the ship set course at 2000 h,
Between 2225 h and 0130 h 14 August o grid search was made around the finol
transmitted position of o NIMBUS F - TWERLE drifting buoy and in the vieinity

of its estimeted drift, but although rada;nsearch conditions were: excellent

with the calm sen, it was not encountered.

Passnge to Liverpocl continued on 14 August in fine weother, the expected
depression having been blocked by o westwnrd - extending onticyclone. A Letfish
run to the west of the Isle of Mon was attempted, but cbondoned diue to foults in
hydraulic controls. CHALLENGER entered Liverpool Docks at 0830 h 15 August,

end berthed at 1030 h.




Results

Aim_ll

Aim 2)

Aim 3)

-

The long—term shelf-edge current meter mooring.

The SMBA currcnt meter mooring rt 570N, 9°V was re-established ot

0111 h 6 August. Data were retrieved from meters placed at 22, 33 and
98 m from the foot of the meter-wire when the mooring was raised at
1425 h 13 August; but it wos again laid with meters ot 28 and 98 m

above bottom by 1940 h 13 August, for recovery on cruise 15/1976.

The finton Dohrn Secmcount section,

The section was worked between 0351 h 6 August and 1837 h 8 August,
Severe spiking troubles with the STD prevented obscrvations below
700 m &t stations F & E, ond plans to repeat the western part of the
scetion at o later stege of the cruise were abandoned when the glass
liner of the'conductivity cell broke during the course of repairs,
Nevertheless, conditions were monitored over thé major part of the

section and geostrophic velues can be obtained from station G enstward.

I10S deep moorings,

Aim 4!

Aim 5

see attached (4)

Eatfish operations.

see sbttached (B)

Shurt—term shelf-edge moorings.

In order to estimete Stokes! veloeity corrections for residunl currents
obtained at the 5TON, 9% mooring, twe additional short-term moorings
(R1 & K2) were laid for the period 5-13 August, forming with the long~
term station (R) on equilateral triangle of side 5 n.ml. At station R
Plessey current meters were ploced at the usual positions of 28 and

98 m from the foot of the meter-wire, and an additional meter was
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attached 33 m from the foot, At R1 & R2, two meters were ploced in

ench case.at 28 & 33 m from the bottom of the meter-wire. This pattern wes
chosen in the hope of ensuring n complete trionngle of observations

in the event of meter frilures, but in foct 2ll seven meters remained
synchronised and appear to heve returned good dnta over the period of

observation,

Bodiocaesium samplos,

50 litre surface samples were collected at the ten standard positions
between Tobermory and the shelf-edge, At stations C2-C8 and CIO

STD lowerings were nlso made. These showed strong thermocline
developiient ot all stations except €2, although even at this station

~n npprecieble (0.03%.) inverse halcoline was prescnt.

D.J, Ellett
30 August 1976,
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Aim 3) I0S deep moorings.

Thyce suﬁsurface moorings were to have been laid at station F, J1 & J2 to
obtain dete on near-surfaoce currents in preparation for JASIN 1978, VACMs were
to be set at 40 and 100 m, with an Aanderaa current meter (ACM) 1 m below the
upper VACMs as a test of the ACH's zbility ncer—-surface but under subsurfsce
flotation.

AMtempting to set the first mooring (I0S 214) at station F of the Anton
Dohrn Seomount section, a2ll went well until the point of releasing the sphere,
vhen the chain under the buoy twisted around the top length of wire. When the
buoy was cut free the chain slipped free producing o shock load on the wire,
which broke lesing the current meters below.

The two remeining moorings were successfully laid, the aim being to get
the sub-surface sphere just 30 metres bslow the surface, Using the pinger on the
comnand release and its associnted bottom echo, the moorings were andjusted using
10 metre strops. The mooring data and instrument depths achieved are susmmarised
in Table 2, There is a discrepancy of 10 metres between wire out and water depth
on mooring 216, at stotion J2. Either the wire did not stretch as ealcuinted or
the mooring was at o slight angle when set. The wire lengths can be rechecked

on recovery during cruise 16/1975 in October., (J. Cherriman).
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Aim 4) B-tfish operations

The purpose of Hermes Batfish/Illeil Drown CTD tows during the cruise was to
obtoin information on the horizontnol and vertienl strueture and variability of the
near surface leyers to aid in the plenning of JASIH 1978,

’ The tows mnde are listed in Table 3 and Table 4 snd merked on the track plot
(fig. 2). They were very different from those planned, because of numerous
t;chnicnl problems, Decause of hydroulic foilures, it was decided to fix the
wings anG sattempt horizontal tows. The depth could only be varied by stopping the
ship end changing the length of wire out. Although this procedure was tedious it
worked satisfactorily, At ship speeds below 3 kts, the batfish undulated by
severcl metres, ond sank slowly when the ship hove to, allowing partial vertical
profiles to be obtained. Above 3.kts the towing depth was independent of speed
and usuglly veried by less than 2 m,

Horizontel tows (tows 1-17) at various levels werc made on the nights of
9/10 and 10/11 August. Frequent boad values on 10/11 were caused by failure of the
towing cable conductors, but could be somewhat reduced by deereasing the towing
speed. At the depths chesen, towards the base of a fairly well-mixed surface
leyer, fouling of the conductivity sensor was a scrious problem., Jumps of 2%«
in salinity occurred on two oceasions, but clerxed spontoneously later when the
towing mode was changed,

One successful unduloting tow wos mece overnight on 11/12 August on a course
running from deep water north of Rockall Bank onto the Bank and off again to the
south-cast (tows 18-25),

During all tows, spot values of pressure, temperature, ond conductivity were
logged nt 5 minute intervals (horizontal tows) or at 12 m on ecch cycle
(undulating tows)., From these salinity and density were calculcted on the SMEA
H.P, 9820 A cnlculator, No time constant correction could be made, but
temperature wos usuélly fairly constant where the rendings were token., The
sclinity volues proved a sensitive way to detect fouling of the conductivity
cell, V:lues of 33%~ are grossly in error. When clean, snlinities of about

34,6 to 35.0%u were recorded. Only the relantive varictions of salinity should



be considered in fig. 3. Absolute values may be low by as much as 0,5%e.
Calibration data are not yet availsble,

Near-surface temperatures from the ship's meteorological log (M - hull
temperature), STD troces (S) end CID traces ond spot readings (no symbol) are
plotted in fig. 2. HHo corrections have been made for intercalibration errors.
Temperatures decreased gradually from around 14°C at 57°N to 13%00 at 59OH, then
dropped to 12%0 north of 590H. Unfortunately there are no near-surface batfish
tows to resolve the horigontal structure of the temperature drop.

More detailed horizontal resolution is provided by the 12 m values of
temperature, selinity, and density (fig. 3) obtained from the batfish tows in yoyo
mode (tows 18-25), Salinity decreased to the south with a mean gradient of order
0.1%:/100 km, Temperature increased slightly, and the corresponding decrease in
sigma-t to the south was of the order of 0.2/100 km. The strong gradients at about
0600 h on 12 August are in decep water o few km to the south-east of Rockall Bank,
and are confined to a region 10-15 km across,

Exomples of vertieal temperature profiles eslong the north-south Hockall
section are shown in Fig. 4a, end corresponding contours in fig. 4b. The
thermocline appears to have been about 20 m shallower over Rockall Bank thon it
vas in deeper waters to the north and cast. The 14° water to the south-cast of
the Bank seems to have been confined to the top 20-30 m, and may be associnted
with an exceptionally long-lived high dominating westher conditions over southern
Englond for several months, During the cruise, winds from 20-25 kts were
recorded close to Rockall Seamount for 18 hours on 8 August es o trough passed
north-west of Rocknll from south-west to north east, Noute thnt this activity
Jjust preceded the observotion period discussed here.

The most detailed horizontel resolution is provided by the horizontal
tows from 9-11 August, Exaomples of tempernture and pressure variations along
three tracks are shown in fig. 5. Although the horizontal variation is
confused by the vertical motion of the batfish through strong vertical gradients,
considerable horizental veriation is apperent. Note, for e¢xample, the range of
temperatures encountered on successive crossings of the 46 decibar pressure
level between 2115 and 2130 h during Tow 1 (fig. 5a). In the spme figure, note

that the temperaoture decreases as the depth decrecses over short distances.



Unfortunately no vertical profiles were obtaimed in thet arca. However, batfish
tows in yoyo mode ecross the thermocline could not resolve the variations on scales
less than 2 km that dominate the voriations in fig., 5.

To summarize, although large scale (100 km) horizontnl grodients were found
tq be fairly small, they may be swamped locnlly by lergc gradients in regions of
order 10-20 km across, During August 1976 the uren east of Rockall, and betwecen
A;ton Dohrn Seamount in the south (571°N) and 59°N in the north scems to have been
the most homogeneous, though much small secale (™~ 1 km} variability cannot be
evoided,

Rocommendations for future ecruises :

Mopping was seriously hampered when the botfish hydranulics and the STD
both failed. Verticnl profiles ere important to the interpretation of
horizontal tows. 8o
(1)  always cerry the CTD profiling pressure case as well as the CTD batfish
pressure case, It would be preferable if a single case could be designed for both
modes of use.
(2) tlways carry XBTs,
Horizontal tows reveal structure on scales that are alinsed in sewtooth yoyo
mode, but ore themselves conteminated by small vertical motions of the batfish,
To give some knowledgeof vertical gradients,
(3) tow = second thermistor about 2 m below the batfish, recording on the fourth
CTD channel. A second conductivity cell is also desirable, but is much more
difficult to implement.
A continuous record of near-surfoce temperature nnd salinity is desiroble
et 21l times, including horizontal and yoyo betfish tows. So
(4) provide for continuous surface T/8 mecsurements by evither o pumped flow to
o second CID,or STD in a bucket on deck, or, o towed fish designed for the purpose.
To reduce conduetivity fouling problems,
(5) provide o calculntor copable of coleulpting salinity and density from spot

readings even when computer logging is not aveilable,



{6) Calculete salinity ond density from spot reandings at lenst every 15 minutes,
and change the profiling mode to attempt to free the conductivity cell if fouling
is suspected,

(7) Tﬁke Honsen bottle enlibroation data on every launch and recovery of the
betfish, If the batfish is recovered in hoste nfter a malfunction, a calibration

bottle should still be teken irmmedintely after recovery. (R.T. Pollard, M. Carson).
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Toble 1

Stotion List

E.R.S. CHALLENGER, Cruise 12/1976

Initial position

Stn. No, Doie Time | ¥ R Long. ¥. sounding .
197¢ GMT o ' 0 ! {m) Gear worked

1 (C1}) 4 Aug 2203-2210 56 40 06 08 181 Cqs S0

2 (c2) 2300-2337 56 41 06 17 30 Co? STD, w/b

3 (C3) 5 Aug 0020-0040 56 44 06 27 67 Co’ STD, w/b

4 (c4) 01550235 56 44 06 45 44 Co? STD, 2 w/b

5 (C5) 0336-0353 56 44 06 59 134 Co? STD, 2 w/b

6 (C6) 0503-0518 56 44 o7 18 144 CO, STD, So

7 (C7) 0646-0657 56 +4 o7 40 535 Co? STD, 2 w/b

8 (c38) 03824-0839 56 47 08 01 119 Co’ sTD, 2 w/b

9 (R1) 1429-1544 56 58 08 49 127 SMBA mooring, 2 e/m.
10 (R2) 16451947 56 54 08 57 115 SMBA mooring, 2 c¢/m.
11 (i) 23120011 57 00 09 CO 130 SMBA mooring, 3 ¢/m,
12 (T) 5 Aug 0251-0318 56 51 08 22 132 STD, w/b,
13 (09) 0345-0347 56 53 08 30 134 ot S,
14 (8) 0515-0536 56 57 08 48 128 STD, 2 w/b.

15 (2, CIG) 0638-0700 57 00 09 o1 132 C s STD, w/b.

16 {Q) . 0815-0848 57 03 09 13 498 STD, 2 w/b.




Table 1 cont, _ . . .

Initi=sl position

Stn. L, Date Time Lat. H. Long. W. sounding
1976 GMT 0 ! 0 ! () Genr worked
17 {B) 6 hug 0950-1030 57 06 09 25 1455 STD, 2 w/b.
18 (0) 1129-1238 57 0% 09 42 1904 STD, 2 w/b.
19 {17) 1423-1531 57 14 10 03 2120 STD, 2 w/b.
20 (i) 1709-2112 57 18 10 23 2224 STD, 2 w/b, command relense tests.
21 {L) 2222-2332 57 22 10 42 1924 STD, 2 w/b.
22 (X) 7 hug 0016-0105 57 23 10 52 860 STD.
23 (J) 0220-0322 57 27 11 07 570 STH, 1 w/b.
24 (1) 0425-0549 57 28 1 20 770 STD, 1 w/b,
25 (H) 0557-0658 57 29 i3 32 2020 STD, 2 w/b.
26 {G) 0816-0915 57 30 11 51 1800 STD, 1 w/b.
27 (¥') 1115-1400 57 29 12 12 1820 105 mooring laid & lost.
28 (F) $ fug 0508-0532 57 30 12 15 1816 STD to 700 w.
29 (E) 0715-1012 57 32 12 30 1652 STD to 700 m,
30 (D) 1121-1238 57 33 12 55 1070 STD, 1 w/b.
31 (C) 1330-1408 57 33 13 02 290 81D, 2 w/b,
32 (B) 1545-1600 57 34 13 21 180 STD, 2 w/b.
33 (&) 17231737 57 35 13 38 105 STD, 1 w/b,

34 1829-1838 57 a5 13 40 - 1 w/b, botfish shot for tests,




Table 1‘cont.

-t O : .
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Initinl vosition

Sta. lo. Dnte Tine Let, N . Long. ¥, sounding
1076 GMT o ! ) ! (m) Gear worked
35 8 Aug 1910 57 33 13 42 - Batfish hauled,
36 2020 57 33 13 54 - Batfish shot for tests,
37 2130 57 36 13 59 - Botfish hauled,
38 9 fug 0200 58 03 13 27 - Batfish shot for tests.
39 0322 58 10 13 26 - Batfish houled.
40 (J1) 1205-1523 59 194 11 58 1632 10S mooring, 3 c/m,
41 1621-1653 59 17 11 57 1678 STD to 700 m, 1 w/b,
42 1723 59 17 11 55 - Batfish shot for tests,
43 1753 59 15 11 55 - Batfish houled.
44 1920 59 12 11 56 - Batfish shot for tows 1-6,
45 10 Aup 0815 58 30 11 39 - Batfish heuled,
46 (J2) 0900-1056 58 30f 10 32 1891 108 mooring 3 c¢/m.
47 1229-1254 58 31 10 39 1877 1 w/b, batfish shot for tews T-14,
43 11 Aug 0330-0345 59 08 11 40 - 1 w/b, batfish tows 15-17 follow
43 0758 59 06 12 18 - Batfish hauled,
50 1234 5% 20 12 34 - Bptfish shot for tests,
51 1340 59 16 12 35 - Batfish hauled.
52 1740 58 50 12 37 - Betfish shot for tows 18-25,




Tuble 1 _cont.

Initial position

Sta. Yo, Drte Time Lat, Mo, Long. W. sounding
1976 GMT o ! 0 ! {1a) Gear worked.
53 12 Aug 0910 56 56 12 20 - Entfish houled
54 1450-1520 56 49 11 £1 - 2 w/b, batfish shot for tow 26
55 1600 56 50 11 35 - Batfish hauled,
56 1628 56 50 i 34 - Batfish shot for tests,
7 1640 56 50 i1 32 - Batfish hauled.
58 (&) 13 Aug 0320-0343 56 59 09 00 134 8 w/b.
59 (R1) 0444-0500 56 57 08 49 129 8 w/b.
60 (R2) 0550-0800 56 53 03 56 117 8 w/b, SMBA mooring recovered.
61 (21) 0%45-1037 56 57 08 48 129 SMBA mooring recovered,
62 (R) 1325-1428 56 59 09 00 134 SMBA mooring recovered.
63 (R) 1753-1900 57 00 08 59 SMEA mooring re-laid, 2 c/m.



Mooring

MNMumber
Dete set

Pogition

Heter denth
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Table 2

108 subsurfsce noorings, RHS CHALLENGER, eruise 12/1976,

Supsurfrce

sphere

VI.CM no.

Tenth

ACM no.
DeEth

V/.CM no,.
Depth

215
9 hugust 1976

59%19.30'W
11%57.811W

2151
38 n

2152
39 m

2153
82 o

1623 ¢f

216

10 fagust 1976

56°30.24'N
10°31.90"\;

1891 n

23 n

2161
"36.1u

2162
37 o

2153
110 mw
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Date Stert
(August, (GMT)
1676)
S 2017
9 2245
10 0115
10 0352
10 0556
10 0627
10 1229
10 1327
10 1516

13-

® Tsble 3 o ”

Butfish tows — RRS Challenger cruisc 12/1576

~ T . \
Ston Tenth Ludio trpe Notes

(GMT) (1a) nu. side

2210 4042 1 1 2201 conductivity jump (fouled)
0037 4041 1 2 Conductivity still fouled
0308 3241 2 1 Conductivity.still fouled
0540 3641 2 2 Conductivity cell clecred, some spiking
50-34 Profile ot start
35-25 Profile at cnd
0617 36-40 3 1
0803 49+1 3 1 Spiking bod in parts
65-48 Profile ot stort
49-43 Profile at end
1325 24, 29, 3 2 Short records at 9 levels to obtain a
33, 40, partial profile
45, 48,
55, 60,
100
1502 4341 3 2
100-44 Profile at staort
1710 39+ 4 1 1545 conductivity cell fouled, spiking at end




Egble ” cont,

Toi - Dite
n. {4y ust,
| 176)
10 10
11 10
12 10
13 10
14 11
15 11
16 11
17 11
13 i1
19 11
290 11
21 11
22 12

Start

(GMT!

1716
1915

2110

2321

0125

0325

0405
0557

1752

1947

2143

2338

0132

[€x

cq‘ .
;

4

{(CHY )

1900
2107

2302

0115

0315

0336

0545
0749

1945

2140

2336

0129

0325

Lenth
(1}

35+
35H

3441

26:1:1
26-20

2941

3642
3141

10-50
yoyo

10-50
yoyo

10-55
yoyo

5-55
yoyo

5-55
yoyo

no.

‘
“+

10

Afudio tnpe
side

[\S]

Notes

Conductivity still fouled, bad spiking
Not recorded in erroy some spiking, cond. fouled

Not recorded in error, severe spiking in parts,
conductivity fouled,

Slow ship speed (5 kts), some spiking, cond. fouled
Profile at end
Some spiking, conductivity fouled

Calibrotion, conductivity fouling cleared while
spot readings were being tnken

Serious spiking
Serious spiking

Hecord volune set too low until 1801

Not recorded in error

Not recorded in error

Isolated showers on radar



T:ble 3 eont,

25

27

bate

jé@ﬁﬂ?tr
1570)

12

12

12

12

0521

0716

1450

1845

6713

o507

1550

1900

-}

Denth

5-55
yoyo

5-55
yoyo

5-55
yoyo

10
G90-10

10-50
yoyo

~15-=

huadio taEe

no. side
10 2
11 1
12 1
13 1

Notes

Not recorded in error. Run cborted when propeller
lost

Celibretion snd
nrofile

Irish sex run, cborted duc to Brtfish frilure
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Table 4

Batfish tow tracks - RHS Chollenger cruise 12/1976

M. Stort position Ind position
Lut. (i) Long. (V) Lot, (1) Long. (W)
1 59° 9.6 11%57.20 58753, 6" 11%58. 6!
2 58749, 7 11%8,41 58933.1" 11°57.8¢
3 55%29,8! 11°58.6° 58°27.6! 11935,1+
4 58°27.8" 11%32,91 58°29.61 11%8.7!
5 58°29.7" 11°06,9! 58°29. 5! 11°%04, 21
6 58°29,8" 11°03.41 58°30.0" 1093901
7 58°31,21 10935, ¢ 56731, 51 10°40.51
8 58°31,51 10°40.5° 58%44.5¢ 1032, 7
9 58°45, 01 10°32,5¢ 58°58.5' 10°23, 9
10 58758.8" 10%23.7 5912, 7! 10°15,3"
11 59%14,1° 101441 59°15.3¢ 10%35.31
12 59%15,31 10%35, 9 59°13,5¢ 10759, 7!
13 59°13.31 11%1 01 50°11,8" 11%18.1¢
14 511,81 11.19,11 59°08, 9 11%38.5!
i5 56°08. 6! 11%39, 71 59°08., 4 11%39,81
16 56°08. 0! 11%1,9 59706, 41 1195747
17 59°06. 2 11,58, 8¢ 59°05. 2 12°%17.41
18 58°4¢.31 12°38, 41 58°36. 7" 12%53.6¢
19 58°36. 7 12%53.6° 58°22.6" 13%6. 2
20 58°22.6¢ 13%06. 2 58%7.31 13%21,31
21 56%07.3" 13%21,3 57%51.6° 13%32.6"
22 57951.6¢ 13%32,6° 57°33.61 13°20.7"
23 57°33.6° 13°20., 71 57°19,01 12°59.91
24 57°19.0" 12%9,9 57°06.,1° 12°39,5¢
25 57°06.1" 12°39,51 56°56, 2" 1219, 91

26 56°48.6" 11°31.3¢ 56°50.1! 11935 .01




. Fig. 3

Fig, 4

Fig, 5

Figures
CGeneral treck chart, RRS CHALLENGER, cruise 12/1976, 4-15 August 1976,

Surfoce temperatures nlong the ship's trock from 6 to 12 June,

M - meteorological office sensor sttached to interior of hull,

S - BTD surfuce value,

n - CID tempernture at n depth of n metres,

Midnight end middoy positions are marked.

Start ond end of botfish tows, underlined numbers, are morked by squares

on the track,

Tempercture, selinity, ond density at a depth of 12 m nlong the track
of batfish tows 19-25 (see fig. 2), Tempercture and salinity are scaled
so that unit change in either gives approximately the sane contribution
to signn-t,

The position of the Rockall Bank platéau (about 200 m deep) is shown at

the bottom of the figure.

{n} Ixemples of tempercture profiles along the Rockall section
(tows 19-25, fig, 2).
(b) Corresponding temperature contours. The position of the Rockall

Dank plateau is marked,

Temnpernture ond pressure troces for three "horizontal" batfish trocks.,
() Tow1 - 46n+ 2n
(b) Tow 2 - 40 m 4+ 1 n
{c) Tow3d =325 +1mn

Note that pressure in decibars (i.e. depth in metres, opproximately)

increoses upvwerds.,
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