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4. DATA REPORT: SITE SURVEY RESULTS 
FROM CRUISE EW99031

Douglas S. Wilson,2 Eric Hallenborg,3 Alistair J. Harding,3 and 
Graham M. Kent3

INTRODUCTION

Cruise EW9903 of the Maurice Ewing sailed from Panama to San
Diego in March and April 1999, with goals of determining the structure
of oceanic crust formed at superfast spreading rates and conducting site
survey work in support of Joint Oceanographic Institutions for Deep
Earth Sampling (JOIDES) proposal 522. Three survey grids were col-
lected in the Guatemala Basin at sites formed at spreading rates >200
mm/yr (Wilson, 1996), and one grid was collected in the Alijos Rocks
area west of Baja California (Figs. F1, F2). This report presents basic data
bathymetry, magnetics, and gravity data for all of the grids and mi-
grated multichannel seismic reflection (MCS) sections for the Guate-
mala Basin sites. Seismic refraction results will be reported separately
(Harding et al., unpubl. data). 

METHODS

For bathymetry, magnetics, and gravity data, processing was limited
to routine shipboard reduction and editing. Track spacing for all MCS
grids is 5 km. MCS acquisition used a 10-air gun, 49.4-L array shooting
at 37.5-m spacing to a 480-channel, 6-km streamer. MCS processing in-
cludes filtering to pass 5–40 Hz, stacking to 80-fold at 6.25-m midpoint
spacing, time migration using a finite-difference algorithm with a ve-
locity model based on refraction results, and time-dependent gain to
correct for geometric spreading and attenuation. For further details, re-
fer to Hallenborg et al. (in press). 
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RESULTS

For the Guatemala Basin grids, an overview of the underway geo-
physics is presented in Figure F3. For grid 1 (data bank site GUATB-01),
which includes Ocean Drilling Program (ODP) Site 844, Figures F4, F5,
F6, and F7 show survey data in map view and Figures F8, F9, F10, F11,
F12, F13, F14, and F15 show seismic sections. For grid 2 (data bank site
GUATB-02), Figures F16, F17, F18, and F19 show survey data in map
view and Figures F20, F21, F22, F23, F24, F25, F26, and F27 show seis-
mic sections. For grid 3 (data bank site GUATB-03), which includes Site
1256, Figures F28, F29, F30, and F31 show survey data in map view and
Figures F32, F33, F34, F35, F36, F37, F38, and F39 show seismic sec-
tions. For grid 4 (data bank site ALIJOS-01), Figures F40, F41, F42, and
F43 show survey data in map view.
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F20. Migrated MCS section for line 
11, grid 2, p. 26.

F21. Migrated MCS section for line 
12, grid 2, p. 27.

F22. Migrated MCS section for line 
13, grid 2, p. 28.

F23. Migrated MCS section for line 
14, grid 2, p. 29.

F24. Migrated MCS section for line 
15, grid 2, p. 30.

F25. Migrated MCS section for line 
16, grid 2, p. 31.

F26. Migrated MCS section for line 
17, grid 2, p. 32.

F27. Migrated MCS section for line 
18, grid 2, p. 33.
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F33. Migrated MCS section for line 
22, grid 3, p. 39.

F34. Migrated MCS section for line 
23, grid 3, p. 40.

F35. Migrated MCS section for line 
24, grid 3, p. 41.

F36. Migrated MCS section for line 
25, grid 3, p. 42.

F37. Migrated MCS section for line 
26, grid 3, p. 43.

F38. Migrated MCS section for line 
27, grid 3, p. 44.

F39. Migrated MCS section for line 
28, grid 3, p. 45.

2400

3100

3300

3500

3700

3800

3900

4000

4100

4200

4500

ALIJOS

116°00'W 115°45' 115°30'
22°45'

23°00'

23°15'
N

Contour interval = 50 m

10 km

F40. Grid 4 contour and MCS track 
map, p. 46. 

10
00

 m
 (

ba
se

=
40

00
)

115°45'116°00'W 115°30'

23°15'
N

23°00'

ALIJOS-01
Bathymetry Profiles

F41. Bathymetry profile map for 
grid 4, p. 47.

50
0 

n 
T

115°45'
116°00'W 115°30'

23°15'
N

23°00'

ALIJOS-01
Magnetic Profiles

F42. Magnetic profile map for grid 
4, p. 48.

50
 m

ga
l (

ba
se

=
-1

0)

115°45'116°00'W 115°30'

23°15'N

23°00'N

ALIJOS-01
Gravity Profiles

F43. Gravity profile map for grid 4, 
p. 49.



D.S. WILSON ET AL.
CHAPTER 4, DATA REPORT: SITE SURVEY RESULTS 6
REFERENCES

Hallenborg, E., Harding, A.J., Kent, G.M., and Wilson, D.S., in press. Seismic structure
of 15-Ma oceanic crust formed at an ultra-fast spreading East Pacific Rise: evidence
for kilometer-scale fracturing from dipping reflectors. J. Geophys. Res. [N1]

Wilson, D.S., 1996. Fastest known spreading on the Miocene Cocos-Pacific plate
boundary. Geophys. Res. Lett., 23:3003–3006.



D
.S. W

IL
SO

N
 E

T A
L.

C
H

A
P

T
E

R
 4

, D
A

T
A

 R
E

P
O

R
T: S

IT
E S

U
R

V
E

Y
 R

E
SU

L
T

S
7

Figure , and positions of Figures F2, p. 8, and F40,
p. 46. F

° 85° 80°

0°

5°

10°

15°

20°

25°
N

5

44

6

  504

 

ocos plate

Coc
os

 R
idg

e

 F1. Eastern Pacific location map showing seafloor age (in Ma), selected DSDP and ODP sites
Z = fracture zone.

120°W 115° 110° 105° 100° 95° 90

  49

  8

  125

  845

 851  

 852/1243  

 81/572  
  79

  80

  82

  83/503

 159

  472

  Alijos

  Figure F2

 487  

 5 

 5 

 5 

 5  5 

 5 

 5 

 5 

 10 

 10 

 10 
 10 

 10 

 10 

 15 

 15 

 15 

 15 

 15 

 20? 

 20 

 20 

 20 

 20 

 500 km Pacific plate

Nazca plate

C

Clipperton FZ

Clarion FZ

Figure F40

Siqueiros FZ

Hess
Deep



D.S. WILSON ET AL.
CHAPTER 4, DATA REPORT: SITE SURVEY RESULTS 8
Figure F2. Magnetic anomaly isochrons and multichannel seismic (MCS) track map for Guatemala Basin
grids 1–3 (data bank Sites GUATB-01 to GUATB-03). Anomaly ages: 5A = ~12 Ma, 5B = ~15 Ma, 5D = ~17
Ma. (See Figs. F4, p. 10, F5, p. 11, F6, p. 12, F7, p. 13, F16, p. 22, F17, p. 23, F18, p. 24, F19, p. 25, F28,
p. 34, F29, p. 35, F30, p. 36, and F31, p. 37.)
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Figure F3. Underway geophysics plotted perpendicular to track line for the Guatemala Basin sites. A. Mag-
netic anomaly, with negative anomaly (normal polarity) shaded and identifications labeled. B. Center-
beam bathymetry. C. Free-air gravity anomaly.
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Figure F4. Multibeam bathymetry contour map and multichannel seismic (MCS) track map for grid 1 (data
bank Site GUATB-01). Seismic lines 1–8 are numbered to locate Figures F8, p. 14, F9, p. 15, F10, p. 16, F11,
p. 17, F12, p. 18, F13, p. 19, F14, p. 20, and F15, p. 21. 
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Figure F5. Bathymetry profile map for grid 1 (data bank Site GUATB-01). Depths <3400 m are shaded.
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Figure F6. Magnetic profile map for grid 1 (data bank Site GUATB-01). Anomalies less than –100 nT, ap-
proximately corresponding to normal polarity, are shaded.
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Figure F7. Gravity profile map for grid 1 (data bank Site GUATB-01). Anomalies >25 mgal are shaded.
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Figure F8. Migrated MCS section for line 1, grid 1. See Figure F4, p. 10, for location. The upper panel shows
part of the same data as the lower panel but plotted at lower gain and greater vertical exaggeration to show
detail in the sedimentary section. Distances are measured northeast of the line 6 crossing.
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Figure F9. Migrated MCS section for line 2, grid 1. See Figure F4, p. 10, for location. The upper panel shows
part of the same data as the lower panel but plotted at lower gain and greater vertical exaggeration to show
detail in the sedimentary section. Distances are measured northeast of the line 6 crossing.
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Figure F10. Migrated MCS section for line 3, grid 1. See Figure F4, p. 10, for location. The upper panel
shows part of the same data as the lower panel but plotted at lower gain and greater vertical exaggeration
to show detail in the sedimentary section. Distances are measured northeast of the line 6 crossing. Site 844
is at +5 km.
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Figure F11. Migrated MCS section for line 4, grid 1. See Figure F4, p. 10, for location. The upper panel
shows part of the same data as the lower panel but plotted at lower gain and greater vertical exaggeration
to show detail in the sedimentary section. Distances are measured northwest of the line 1 crossing.
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Figure F12. Migrated MCS section for line 5, grid 1. See Figure F4, p. 10, for location. The upper panel
shows part of the same data as the lower panel but plotted at lower gain and greater vertical exaggeration
to show detail in the sedimentary section. Distances are measured northwest of the line 1 crossing.
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Figure F13. Migrated MCS section for line 6, grid 1. See Figure F4, p. 10, for location. The upper panel
shows part of the same data as the lower panel but plotted at lower gain and greater vertical exaggeration
to show detail in the sedimentary section. Distances are measured northwest of the line 1 crossing.
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Figure F14. Migrated MCS section for line 7 grid 1. See Figure F4, p. 10, for location. The upper panel shows
part of the same data as the lower panel but plotted at lower gain and greater vertical exaggeration to show
detail in the sedimentary section. Distances are measured northwest of the line 1 crossing. Site 844 is at
–5 km.



D.S. WILSON ET AL.
CHAPTER 4, DATA REPORT: SITE SURVEY RESULTS 21
Figure F15. Migrated MCS section for line 8, grid 1. See Figure F4, p. 10, for location. The upper panel
shows part of the same data as the lower panel but plotted at lower gain and greater vertical exaggeration
to show detail in the sedimentary section. Distances are measured northwest of the line 1 crossing.
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Figure F16. Multibeam bathymetry contour map and multichannel seismic (MCS) track map for grid 2 (da-
ta bank Site GUATB-02). Seismic lines 11–18 are numbered to locate Figures F20, p. 26, F21, p. 27, F22,
p. 28, F23, p. 29, F24, p. 30, F25, p. 31, F26, p. 32, and F27, p. 33. 
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Figure F17. Bathymetry profile map for grid 2 (data bank Site GUATB-02). Depths <3650 m are shaded.
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Figure F18. Magnetic profile map for grid 2 (data bank Site GUATB-02). Anomalies less than –100 nT, ap-
proximately corresponding to normal polarity, are shaded.
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Figure F19. Gravity profile map for grid 2 (data bank Site GUATB-02). Anomalies >20 mgal are shaded.

50
 m

ga
l (

ba
se

=
20

)

91°30'W 91°15'

7°00'

7°15'N

10 km

GUATB-02
Gravity Profiles



D.S. WILSON ET AL.
CHAPTER 4, DATA REPORT: SITE SURVEY RESULTS 26
Figure F20. Migrated MCS section for line 11, grid 2. See Figure F16, p. 22, for location. The upper panel
shows part of the same data as the lower panel but plotted at lower gain and greater vertical exaggeration
to show detail in the sedimentary section. Distances are measured northeast of the line 16 crossing.
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Figure F21. Migrated MCS section for line 12, grid 2. See Figure F16, p. 22, for location. The upper panel
shows part of the same data as the lower panel but plotted at lower gain and greater vertical exaggeration
to show detail in the sedimentary section. Distances are measured northeast of the line 16 crossing.
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Figure F22. Migrated MCS section for line 13, grid 2. See Figure F16, p. 22, for location. The upper panel
shows part of the same data as the lower panel but plotted at lower gain and greater vertical exaggeration
to show detail in the sedimentary section. Distances are measured northeast of the line 16 crossing.
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Figure F23. Migrated MCS section for line 14, grid 2. See Figure F16, p. 22, for location. The upper panel
shows part of the same data as the lower panel but plotted at lower gain and greater vertical exaggeration
to show detail in the sedimentary section. Distances are measured northwest of the line 11 crossing.
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Figure F24. Migrated MCS section for line 15, grid 2. See Figure F16, p. 22, for location. The upper panel
shows part of the same data as the lower panel but plotted at lower gain and greater vertical exaggeration
to show detail in the sedimentary section. Distances are measured northwest of the line 11 crossing.
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Figure F25. Migrated MCS section for line 16, grid 2. See Figure F16, p. 22, for location. The upper panel
shows part of the same data as the lower panel but plotted at lower gain and greater vertical exaggeration
to show detail in the sedimentary section. Distances are measured northwest of the line 11 crossing.
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Figure F26. Migrated MCS section for line 17 grid 2. See Figure F16, p. 22, for location. The upper panel
shows part of the same data as the lower panel but plotted at lower gain and greater vertical exaggeration
to show detail in the sedimentary section. Distances are measured northwest of the line 11 crossing.
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Figure F27. Migrated MCS section for line 18, grid 2. See Figure F16, p. 22, for location. The upper panel
shows part of the same data as the lower panel but plotted at lower gain and greater vertical exaggeration
to show detail in the sedimentary section. Distances are measured northwest of the line 11 crossing.



D.S. WILSON ET AL.
CHAPTER 4, DATA REPORT: SITE SURVEY RESULTS 34
Figure F28. Multibeam bathymetry contour map and MCS track map for grid 3 (data bank Site GUATB-03).
Seismic lines 21–28 are numbered to locate Figures F32, p. 38, F33, p. 39, F34, p. 40, F35, p. 41, F36, p. 42,
F37, p. 43, F38, p. 44, and F39, p. 45. [N2]
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Figure F29. Bathymetry profile map for grid 3 (data bank Site GUATB-03). Depths <3650 m are shaded.
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Figure F30. Magnetic profile map for grid 3 (data bank Site GUATB-03). Anomalies less than –100 nT, ap-
proximately corresponding to normal polarity, are shaded.
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Figure F31. Gravity profile map for grid 3 (data bank Site GUATB-03). Anomalies >20 mgal are shaded.
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Figure F32. Migrated MCS section for line 21, grid 3. See Figure F28, p. 34, for location. The upper panel
shows part of the same data as the lower panel but plotted at lower gain and greater vertical exaggeration
to show detail in the sedimentary section. Distances are measured northeast of the line 26 crossing.
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Figure F33. Migrated MCS section for line 22, grid 3. See Figure F28, p. 34, for location. The upper panel
shows part of the same data as the lower panel but plotted at lower gain and greater vertical exaggeration
to show detail in the sedimentary section. Distances are measured northeast of the line 26 crossing. Site
1256 is at +5 km.
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Figure F34. Migrated MCS section for line 23, grid 3. See Figure F28, p. 34, for location. The upper panel
shows part of the same data as the lower panel but plotted at lower gain and greater vertical exaggeration
to show detail in the sedimentary section. Distances are measured northeast of the line 26 crossing.
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Figure F35. Migrated MCS section for line 24, grid 3. See Figure F28, p. 34, for location. The upper panel
shows part of the same data as the lower panel but plotted at lower gain and greater vertical exaggeration
to show detail in the sedimentary section. Distances are measured northwest of the line 21 crossing.
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Figure F36. Migrated MCS section for line 25, grid 3. See Figure F28, p. 34, for location. The upper panel
shows part of the same data as the lower panel but plotted at lower gain and greater vertical exaggeration
to show detail in the sedimentary section. Distances are measured northwest of the line 21 crossing.
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Figure F37. Migrated MCS section for line 26, grid 3. See Figure F28, p. 34, for location. The upper panel
shows part of the same data as the lower panel but plotted at lower gain and greater vertical exaggeration
to show detail in the sedimentary section. Distances are measured northwest of the line 21 crossing.
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Figure F38. Migrated MCS section for line 27 grid 3. See Figure F28, p. 34, for location. The upper panel
shows part of the same data as the lower panel but plotted at lower gain and greater vertical exaggeration
to show detail in the sedimentary section. Distances are measured northwest of the line 21 crossing. Site
1256 is at +5 km.
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Figure F39. Migrated MCS section for line 28, grid 3. See Figure F28, p. 34, for location. The upper panel
shows part of the same data as the lower panel but plotted at lower gain and greater vertical exaggeration
to show detail in the sedimentary section. Distances are measured northwest of the line 21 crossing.
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Figure F40. Multibeam bathymetry contour map and multichannel seismic (MCS) track map for grid 4 (da-
ta bank Site ALIJOS-01). 
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Figure F41. Bathymetry profile map for grid 4 (data bank Site ALIJOS-01). Depths <4000 m are shaded.
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Figure F42. Magnetic profile map for grid 4 (data bank Site ALIJOS-01). Positive anomalies, approximately
corresponding to normal polarity, are shaded.
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Figure F43. Gravity profile map for grid 4 (data bank Site ALIJOS-01). Anomalies greater than –10 mgal are
shaded.
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*Dates reflect file corrections or revisions.

CHAPTER NOTES*

N1. 22 December 2003—Hallenborg, E., Harding, A.J., Kent, G.M., and Wilson, D.S.,
2003. Seismic structure of 15 Ma oceanic crust formed at an ultrafast spreading
East Pacific Rise: evidence for kilometer-scale fracturing from dipping reflectors.
J. Geophys. Res., 108:10.1029/2003JB002400.

N2. 22 December 2003—Figure F28 was replaced with a corrected figure (location of
Site 1256 was incorrect), and caption links were replaced with correct figure
links. The correct figure and caption appear in this version.
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