30. UNDERWAY GEOPHYSICAL MEASUREMENTS: GLOMAR CHALLENGER LEG 74,
CAPETOWN TO WALVIS BAY!

Philip D. Rabinowitz,% 5 Theodore C. Moore, Jr.,3 Peter E. Borella,* and Thomas D. Aitken®

We present here the navigation and underway geo-
physical measurements (magnetics, bathymetry, and seis-
mic profiling) obtained aboard Glomar Challenger dur-
ing Leg 74 of the Deep Sea Drilling Project. On this leg
the Glomar Challenger departed Capetown, Republic of
South Africa, on 6 June 1980 and proceeded to Site 525
near the crest of Walvis Ridge at about 29°S, 3°E. After
completion of drilling at Site 525 the ship proceeded to
Walvis Bay on 22 June 1980 to disembark a sick seaman.
The ship departed Walvis Bay the same day and went to
Site 526 near the crest of Walvis Ridge. A beacon was
dropped at the site, but inclement weather and sea con-
ditions did not permit us to drill at Site 526 at this time.
We drilled Sites 527 and 528 on Walvis Ridge with very
successful results before returning to drill Site 526, and
we completed the cruise with a final hole at Site 529 on
Walvis Ridge. The cruise ended in Walvis Bay on 24 July
1980. The ship’s track for Leg 74 is shown in Figure 1.

-Dates and times for the first navigational fix of the day,
progressive distance in hundreds of nautical miles along
the ship’s track, and site numbers are noted. Table 1 lists
the positioning information for Leg 74 acquired under-
way by the satellite navigation system and used to plot
the ship’s tracks. Errors are generally less than 1 nauti-
cal mile (Talwani et al., 1966). Also listed in Table 1 are
the regional magnetic field values, computed at each
navigation point using the reference field of Fabiano
and Peddie (1969), and used to determine the magnetic
anomaly profiles in Figure 2.

Figure 2 shows magnetic anomaly and bathymetric
data plotted as functions of time, distance, latitude, and
longitude, with the distance plotted as a linear function.
The data processing procedure, including program list-
ings, is given in Talwani (1969). The vertical scales show
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depth in uncorrected fathoms (assuming a sound speed
of 800 fm/s or 1463 m/s) under ‘““D’’ and magnetic
anomaly values in gammas under ‘““M.”’ On the lower-
most scale at the bottom of the figure, distances are
shown at intervals of 200 nautical miles. In addition,
tick marks shown above the distance scale indicate the
distance at which any change in course or speed oc-
curred. The corresponding course and speed between
changes and the coordinates at the points of change are
noted above the distance scale listings. Navigational
changes, which occur too frequently to be shown in the
space available, or minor adjustments in course or speed,
are indicated only by tick marks. At the top of the fig-
ures, from top to bottom, are shown date in day-month-
year, time in hours, with labels every 4 hr, and latitude
and longitude in degrees, with a tick mark whenever a
whole degree is crossed.

Seismic reflection profile records for Leg 74 are given
in Figure 3. These data were recorded on dry-paper
EDO recorders and in general were obtained using two
air guns (20 and 40 in.3 firing chambers) as a sound
source. Depths are labeled on the sides of the records in
two-way reflection time (1 s = 750 m water depth). Times
and dates are listed on the bottom of the records to key
into the navigation plots (Fig. 1) and listings (Table 1).

For detailed descriptions of the geophysical measure-
ments in the vicinity of Sites 325 to 329 the reader is
referred to Rabinowitz and Simpson (this volume).
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Table 1. Positioning information (from satellite navigation system):

Leg 74. Table 1. (Continued).
Regional Regional
Date ) Latitude Longitude ) Magnetic Date Latitude Longitude Magnetic
(day/mo./y.) Time (South) (East) Miles Speed Heading Field Values (day/mo./y.) Time (South) (East) Miles Speed Heading Field Values
g-_:so 2035 333284 17 36.57 00 74 1] 28363, Site 525 (Cont.)
-80 2045 333205 173544 1.2 89 an 28364
6-6-80 2055 333107 17 34.09 27 88 02 28365, 21-6-80 0855 2527.37 1049.44 12937 9.2 43 29543.
6-6-80 2105 333029 17 32.60 42 9.0 289 28366. 21-6-80 1105 251298 11458 13136 9.1 52 29612,
6-6-80 2155 3327.85 17 24.08 1.7 106 286 28365. 21-6-80 1355 2457.36  1127.29  1339.4 9.2 57 29696.
6-6-80 2215 332685 17 2000 153 96 286 28364, 21-6-80 1655 244233 115282 1367.0 9.4 56 29782.
7-6-80 0005 332195 16.59.79 328 9.5 294 28360. 21-6-80 1955 242677 121848 13951  9.F 53 29869,
7-6-80 0305 331023 16 28.61 B4 9.5 293 28364. 21-6-80 2235 241209 124056 14200 9.8 57 29949,
7-6-80 0605 3258.75 15 57.44 9.9 9.5 293 28368. 21-6-80 2335 24 684 124958 14297 97 50 29979.
7-6-80 0615 3258.13 155572 91.5 9.4 300 28368, 22-6-80 0035 24 070 1257.84 14394 9.7 45 30011,
Tiso 0625 325735  1554.10 9.1 99 291 28369. 22-6-80 0135 E 53.9: g ;4;2 }:g.; 3.; 19 mA
7-6-80 0655 3255.54 1548.62 980 9.5 132 28369. 22-6-80 0325 40.7 17. ; ; 47 2
7-6-80 0705 3254.13  1547.76 %6 9.8 137 28372. 22-6-80 0345 233875 1319.69 1469.2 9.1 54 30118,
7-6-80 0715 3252.63 1547.00 1012 9.7 341 28375. 22-6-80 0525 232994 133313 14843 45 55 30166.
7-6-80 0725 325109 154639 1028 9.6 347 28379. X
7-6-80 0855 3237.06 154265 1172 7.0 306 28412. Walvis Bay
7680 0905 323637 1sdls4 1184 92 264 28413. 2680 2315 233143 133457 14871 48 236 10162,
7-6-80 1015 3237.50 1528.85 129.1 1.5 304 28400.
23-6-80 2335 233233 133301 14887 7.9 231 30157,
7-6-80 1025 3236.80 152763 1304 9.8 340 28401,
23-6-80 0115 234060 132198 15019 8.2 257 30113.
7-6-80 1045 323372 152633 1337 1.5 304 28408.
A f0ss  Srasol 23-6-80 0125 234090 132053 15032 8.8 267 30110,
. 152512 1349 9.5 264 28409,
23-6-80 0135 234097 131892 15047 8.5 259 30108.
7-6-80 1355 323597 145132 1635 9.9 260 28375,
23-6-80 0145 234124 131741  1506.1 8.1 245 30105.
7-6-80 1405 323599 144936 1652 10.3 290 28373
23-6-80 0155 234181 131606 1507.5 1.9 231 30102.
7-6-80 1705 322495 141504 1962 10.0 290 28376.
7680 2008 23-6-80 0235 234511 131161 15127 1.5 221 30084.
321470 134181 2261 9.8 291 28377.
23-6-80 0425 235546 13 170 15265 1.6 226 30035,
7-6-80 2035 321288 133640 2310 9.3 318 28377.
23-6-80 0635 24 677 124873 15429 6.1 227 29978.
7-6-80 2045 321172 133518 2325 9.4 323 28380.
23-6-80 0645 24 7.46 1247.91 15439 6.2 232 29974.
7-6-80 2105 32 920 133297 2357 9.7 291 28385.
23-6-80 0905 241639 123537 15584 7.7 229 29927.
8-6-80 0005 315847 13 1.03 2648 9.4 294 28388,
23-6-80 1205 2431.28 121603 15815 8.1 231 29849,
8-6-80 0305 314659 123080 2931 9.5 295 28396.
23-6-80 1505 244650 115531 16057 8.2 221 29769.
8-6-80 0415 3141.86 1219.06 3041 9.5 298 28399.
23-6-80 1545 2450.18 115083 1611.2 8.2 226 29750.
8-6-80 0615 313282 115951 3231 9.4 293 28408.
23-6-80 1755 25 2.44 113650 16290 8.4 230 29689.
8-6-8 0755 312660 114263 3387 9.4 289 28411.
23-6-80 1935 251131 112452 16430 8.2 227 29642,
8-6-80 1055 3117.35 111155 3668 9.1 287 28410.
23-6-80 2025 251596 111892 16499 8.5 232 29619.
8-6-80 1115 311644 11 815  369.9 8.8 285 28410.
23-6-80 2205 252471 11 652 16641 1.6 m 29572.
8-6-80 1415 31 941 103829 3%4 9.2 287 28403.
23-6-80 2235 252750 11 3.69 16679 8.2 230 29559,
8-6-80 1445 31 804 103318 4010 9.4 293 28402.
24-6-80 0115 2541.57 104497 16899 8.1 226 29486,
8-6-80 1535 31 497 102473 4088 9.2 307 28403,
8.6.80 1545 31 405 102330 4104 93 i 408 24-6-80 0415 255836 102560 17141 8.1 228 29403.
8-6-80 1615 31 0.88 1019.30 4150 9.6 291 28410, 24-6-80 0525 26 464 101771 17236 8.5 234 29372.
‘ ¥ ¥ : : 24-6-80 D545 26 629 1015.16 17264 8.5 227 29363,
8-6-80 1915 3050.60 94805 4437 10.0 294 28410. 24690 0845 262362 95430 17519 8.7 2% 29977
8-6-80 2155 3029.81 919.81 4703 9.4 299 28414, 5 3 5 = ‘
0.6.80 0025 302831 85598 4938 9.6 293 38424 24-6-80 1145 2640.80 93245 17779 9.0 229 29191.
9.6.80 0235 302002 83388  SI46 : : 24-6-80 1445 265838 9 9.55 18049 9.5 231 20103.
- ¢ ; ; 9.5 290 28425.
9.6.80 0405 301505 81847 5208 82 391 38424 24-6-80 1745 271612 84436 18335 9.5 231 20013,
3 i : : ! 24-6-80 2025 27319 82206 18588 B84 231 28933.
9-6-80 0505 301204 8 970 537.0 10.8 287 28423,
24-6-80 2105 273541  817.13 18644 9.6 232 28916.
9-6-80 0615 30 835 75570  549.6 9.2 285 28419.
24-6-80 2325 2749.07 75719 18867 9.7 242 28847.
9-6-80 0915 30 1.00 72497 577.2 93 284 28407.
25-6-80 0145 275942 73436 19094 9.4 240 28786.
9-6-80 1205 2954.53 65547 6036 9.3 289 28393.
25-6-80 0245 28 406 72515 19187 9.3 235 28760.
9-6-80 1215 295402 65379 6051 9.2 297 28303,
25-6-80 0455 281555 7 6.43 19389 9.4 238 28701.
9-6-80 1225 295332 65221 6066 9.3 302 28393.
25-6-80 0755 283047 63916 1967.1 9.4 237 28621.
9-6-80 1455 2940.96  629.51 6299 9.2 292 28403.
25-6-80 0915 283715 6273 19796 88 234 28586.
9-6-80 1505 2940.37 627.88 6314 9.6 283 28403.
25-6-80 1055 2845.81 61354 19943 B3 238 28543.
9-6-80 1805 2933.87 55546 6604 9.9 283 28384,
9-6.80 2105 292704 52228 6900 102 383 28363 25-6-80 1335 2857.38 55208 20164 B2 243 28482.
i " 7 2 25-6-80 1635 29 B.22 52677 2041.1 8.1 244 28419.
10-6-80 0005 292045 44816 7205 102 282 28340
25-6-80 1745 291236 517.06 2050.5 7.0 243 28395.
10-6-80 0135 2917.17 43107 7357  10.d 276 28327
10-6-80 0415 201405 4 027 7628 100 275 28297 25-6-80 1935 291805 5 392 20633 6.7 237 28363.
10680 0445 291361 35456 7678 103 280 28290. DK  WE Bk Az wy L4 2 AL
; : ; : z 26-6-80 2325 293006 43517 20911 6.8 244 28294
10-6-80 0745 29 806 319.69 7987 104 279 28260.
10-6.80 0855 29 602 3 607 8108 8.1 388 28247 26-6-80 0225 293883 41408 21114 66 250 28243,
10-6.80 0935 29 455 3 041 8162 57 291 28243, 26-6-80 0345 2941.84 4 449 21203 6.5 241 28223,
1 ;i i ; ; : 26680 0645 295126 34479 21398 6.8 241 28173.
0-6-80 0945 29 420 259.09 8172 0.0 360 28243.
10-6-80 0955 29 420 25909 8172 00 360 28243 26-6-80 0945 30 0.85 32402 21602 6.8 242 28122,
' ' ' 26-6-80 1035 30 3.44 31822 21659 1.8 250 28108,
Site 525 26-6-80 1105 30 476  313.97 21698 7.7 241 28099.
26-6-80 1145 30 7.19 3 8.75 21749 2.8 241 28087.

28243, First attempt at Site 526

94

84

: 7 28250,

27680 1935 30 9.1 3 5.05 21787 0.1 248 28076.
13680, @5 2 247 3 706, GMD 23 5 2028, 27680 1945 30 912 3 503 21787 59 329 28076,
& . 21680 1955 30 827 3 444 21797 89 330 28078,
54 A 27680 2055 30 050 25933 21886 93 336 28091.
4 . 27680 2255 294338 25093 22072 9.5 330 28125

[

; ; 28452

* 27-6-80 2355 293507 24552 22168 9.6 326 28139,
19-6-80 1705 283149 44606 917.0 9.0 65 28475, 28.6.80 0035 292976 24141 22232 95 329 28148.
19-6-80 1745 282905 45227 9229 93 70 28490. b80 0045 292839 24049 2248 9.5 313 28150.
19-6-80 2045 281953 52226 9510 9.4 70 28558. Ya630 0225 291417 23239 22407 9.7 331 28177.
19-6-80 2345 28 992 55252 9793 95 71 28626. 28680 0525 284872 21630 22697 9.8 329 28223,
20680 0245 28 075  623.15 10078 9.2 72 28693, 23.6.80 0825 282338 15929 22991  10.1 326 28267.
20680 0545 275241 65284 10354 9.2 59 28757, 28.6.80 1045 28 371 14451 3227 67 347 28299.
20-6-80 0845 2742.63 72194 10629 9.1 67 28823, 28.6.80 1105 28 1.54  143.97 23250 4.1 1n7 28304.
20-6-80 1145 273234 750.35 1090.1 8.9 66 26894, 28-6-80 1115 28 1.85 1 44.66 2325.6 55 13 28304,
20-6-80 1235 272936  758.03 10975 9.0 57 28913, 8.6 80 1125 28 235 14553 23266 17 122 28304,
20680 1245 272855 759.47 109.0 9.3 50 28917 28680 1135 28 250 14580 23268 00 217 28304,
20-6-80 1545 271081  823.49 11268 9.4 52 29006,
20-6-80 1845 265371 84848 11549 9.4 52 29094, Site 527
20-6-80 2105 264042 9 7.9 11768 9.9 55 29163.
20-6-80 0005 2623.57 93544 12066 9.9 54 29255, 4-7-80 0600 28 275  1.45.57 2312712 6.5 218 28302.
21-6-80 0125 261587 94730 12197 9.9 49 29296, 4-7-80 0620 28 4.46 14405 23293 45 161 28205.
216-80 0425 255665 101232 12493 9.9 49 29394, 4.7-80 0630 28 517 14432 23301 49 145 28293.
21-6-80 0725 2537.25 1037.21 12789 9.9 48 29493, 4-7-80 0640 28 5.84 14484 23309 6.7 141 28292.
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Table 1. (Continued).

Regional
Date Latitude Longitude Magnetic
(day/mo./y.) Time (South) (East) Miles Speed Heading Field Values
Site 527 (Cont.)
4-7-80 0650 28 6.72 14562 2332.0 83 139 28291.
4-7-80 0740 28 11.99 150.73  2338.9 8.5 132 28284,
4-7-80 0800 28 13.89 153.09 23418 8.5 127 28282.
4-7-80 1100 28 29.23 21606 2967.1 8.7 127 28274,
4-7-80 1120 28 31.00 218.66 2370.0 4.9 127 28273,
4-7-80 1130 28 31.49 21940 2370.8 0.0 360 28272,
4-7-80 1140 28 31.49 21940 2370.8 0.0 309 28272.
Site 528
13-7-80 1420 28 31.20 219.00 23713 1.2 198 28271,
13-7-80 1530 28 39.10 21594 2379.6 6.3 193 28245,
13-7-80 1550 28 41.15 21536 2381.8 8.0 194 28239,
13-7-80 1600 28 42.44 21499 23831 8.5 148 28235.
13-7-80 1630 28 46.06 217.53 23873 8.6 156 28229,
13-7-80 1840 29 3.08 226.08 24059 8.8 149 28195,
13-7-80 2140 29 25.70 241.60 24323 8.7 144 28156.
14-7-80 0020 29 44.63 256.89 24554 8.3 153 28126.
14-7-80 0150 29 55.77 3 328 24679 8.3 159 28105.
Site 526
17-7-80 2220 30 5.41 3 827 24823 1.4 346 28086.
17-7-80 2230 30 5.8 3 8.20 24825 9.0 345 28087.
18-7-80 0020 294927 3 329 2499.0 6.9 345 28122.
18-7-80 0040 29 47.05 3 260 25013 9.0 345 28126.
18-7-80 0200 29 35.47 259.03 25133 8.7 340 28152,
18-7-80 0230 293136 25732 25176 8.8 345 28161,
18-7-80 0340 29 21.40 25429 25219 9.7 341 28183,
18-7-80 0450 29 10.69 25023 2539.2 9.7 345 28206.
18-7-80 0610 28 58.23 24643 25521 113 350 28235,
18-7-80 0630 28 54.53 24571 25559 4.1 352 28244,
18-7-80 0640 28 53,86 24560  2556.6 6.7 168 28246.
18-7-80 0650 28 54,95 24586 25577 53 166 28243,
18-7-80 0700 28 55.80 246.10  2558.5 0.0 360 28241,
18-7-80 0710 28 55.80 246.10  2558.5 0.0 160 28241.
Site 529
20-7-80 2330 28 56.22 24627  2559.0 6.7 160 28240.
21-7-80 0040 29 3.63 24930  2566.9 6.0 151 28224,
21-7-80 0050 29 4.51 24986 25679 9.8 64 28222.
21-7-80 0120 29 2.38 25488 25727 9.0 57 28234,
21.7-80 0140 29 0.75 25177 2575.8 9.0 52 28243.
21-7-80 0310 28 52.53 31011  2589.3 9.3 60 28282,
21-7-80 0610 28 38.63 33781 26173 9.3 60 28358.
21-7-80 0730 283248 350,15 26298 8.8 57 28392.
21-7-80 1030 28 18.28 41529  2656.0 8.8 57 28467.
21-7-80 1130 28 13.55 4 23.75 26649 103 65 28492,
21-7-80 1430 28 0.70 4 55.57  2695.7 10.3 65 28573.
21-7-80 1610 27 53.53 513.20 27129 9.4 58 28618,
21-7-80 1630 27 51.87 51622 2716.0 9.2 52 28627.
21-7-80 1930 273504 541.12 27438 8.9 51 28712,
21-7-80 2200 27 21.04 6 0.71 2766.1 8.9 56 28782,
21-7-80 2330 27 13.62 61313 27194 8.1 49 28822.
22-7-80 0110 27 4.9 62470 27929 8.8 57 28865.
22-7-80 0140 27 2.54 62889 2797.3 8.8 64 28878.
22-7-80 0440 26 50.98 655.50 2823.7 8.8 64 28951.
22-7-80 0450  26.50.34 656.98  2825.1 8.7 72 28955.
22-7-80 0510 26 49.47 7 0.08 2828.0 8.8 74 28962.
22-7-80 0530 26 48.70 7 3.24 28310 8.7 71 28969.
22-7-80 0540 26 48.24 7 478 28324 8.6 63 28973,
22-7-80 D620 26 45.71 710.52  2838.1 8.0 60 28988.
22-7-80 0640 26 44.39 713.12 2840.8 9.0 60 28996,
22-7-80 0940 26 31.10 739.54 2867.9 8.6 59 29075,
22-7-80 1240 26 17.98 8 4.18  2893.6 8.4 57 29151.
22-7-80 1540 26 4.51 827.88 2918.7 7.9 56 29228,
22-7-80 1840 25 51.52 850.08 2942.6 8.1 53 29301.
22-7-80 2140 25 37.06 911.60 2966.7 8.3 51 29379,
22-1-80 2200 253533 914,00  2969.5 73 49 29388.
22-7-80 2240 253217 918.11 29744 7.1 56 29404,
23-7-80 0020 25 25.56 929.09 2986.3 1.0 62 29442,
23-7-80 0120 25 22.30 9359 29933 T3 64 29462.
23-7-80 0330 251531 95230  3009.6 7.6 59 29508,
23-7-80 0620 25 420 1012.80 30313 7.6 58 29573,
23-7-80 0920 24 52.07 103416 3054.1 8.0 61 20643,
23-7-80 1120 244443  1049.58  3070.1 19 62 29690,
23-7-80 1250 24 38.91 1 .19 3082.0 1.5 59 29725.
23-7-80 1310 24 37.64 11 3.55 3084.5 7.7 62 29732,
23-7-80 1430 24 32.%0 11 13.50  3094.7 8.8 65 29762.
23-7-80 1500 24 31.04 11 17.88  3099.1 8.3 64 29774
23-7-80 1800 24 20.16 1142.52 31240 8.8 65 29844
23-7-80 1930 24 14.65 115563 31372 8.8 61 29880,
23-7-80 2230 24 1.98 122099 3163.6 8.8 61 29957
24-7-80 0130 234931 124635 31900 8.6 62 30034,
24-7-80 0430 233736 1311.27 32157 8.6 60 30108
24-7-80 0450 23 35.96 13 14.02  3218.6 B.6 58 30116.
24-7-80 0630 232845 132736 32330 30160.
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Figure 1. Track chart of Glomar Challenger Leg 74 from Capetown to Walvis Bay. First navigation fix of
every day and distance in hundreds of nautical miles along track are shown. Hour marks along track
designated by “‘plus’’ marks.
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Figure 2. Magnetic anomaly and bathymetric profiles along track of Leg 74 of Glomar Challenger. Plots and scales further ex-
plained in text. (D = depth, in uncorrected fathoms. M = magnetic anomaly values, in gammas; NM = distance, in nauti-
cal miles; CC = course changes, speed between changes, and coordinates at the point of change.)
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Figure 2. (Continued).
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Figure 2. (Continued).
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Figure 2. (Continued).
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Figure 2. (Continued).
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Figure 3. Seismic reflection profiles along tracks of Leg 74 of Glomar Challenger.
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Figure 3. (Continued).
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Figure 3. (Continued).
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Figure 3. (Continued).
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Figure 3. (Continued).
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Figure 3. (Continued).
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Figure 3. (Continued).
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Figure 3. (Continued).
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Figure 3. (Continued).
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Figure 3. (Continued).
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Figure 3. (Continued).
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Figure 3. (Continued).

860



UNDERWAY GEOPHYSICAL MEASUREMENTS, LEG 74

0200 0400

28 June 1980

0600

Figure 3. (Continued).

861



P. D. RABINOWITZ, T. C. MOORE, Jr., P. E. BORELLA, T. D. AITKEN

01 July 1980

S
]
£

.

Pl

ot —
FETT Y

e
»

Depart Site 527
enroute to Site 528

Figure 3. (Continued).
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Figure 3. (Continued).
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Figure 3. (Continued).
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Figure 3. (Continued).
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Figure 3, (Continued).
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