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Broad seafloor depressions and new seamounts revealed in shipboard geophysical data
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Abstract

Jurassic Ocean Crust Magnetic Survey
We conducted a marine geophysical survey of the Central-Western Pacific seafloor in November-December 2011. Here we : | : : : : : o
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present initial interpretations of the shipboard geophysical data from a region of sparse data. During our 42-day cruise on the 28° 2%
R/V Thomas G. Thompson (TN272) we obtained nearly 12,000 kilometers of multibeam bathymetry and backscatter (EM300 27" 27| Voleanic Peaks
. . .s . . men
system) and Chirp sonar (3.5 kHz) data. Our survey included (1) a transect from Hawaii, crossing Necker Ridge, to the Early - 26 | Packages
Cretaceous portion of the Hawaiian magnetic lineations (28N, 170E), (2) several subparallel track lines across the Middle - - 'greopi‘e’;iej‘:for
Jurassic - Early Cretaceous seafloor, specifically a corridor within the Mesozoic Hawaiian magnetic lineations (Jurassic Quiet - 4. | @ODP SITE 801C
Zone), and 3) a transect from the south end of the Pigafetta Basin westward across the Mariana Trench to Guam. In all three - - —TN272 Shiptrack
regions both Chirp and bathymetry data revealed the occurrence of submarine volcanic activity (e.g. sesamounts and ;
. . . . . 22° 22°
smaller volcanic peaks) not previously resolved or mapped by satellite-based predicted bathymetry, despite the
limitations of using the Thompson’s EM300 MB system in greater than 5 km of water. The Chirp data imaged a 30-50 m | |* 21 benth ()
thick transparent sediment layer which uniformly overlies a strongly reflecting horizon observed at depths ranging from 20 20 0
4400-5900 meters. The subbottom system did not resolve features below this horizon. We interpret the transparent layer to be 19° 19 -1000
abyssal clay ubiquitous in the central-western Pacific and the strong reflection to be a chert layer based on core data from ODP | |1& 18" iggg
Site 801C. Near the volcanic peaks in the Chirp sonar profiles, we observed stratified sediment-filled basins. Volcaniclastic 17° 17° :4000
sediments as well as intrusions likely contribute to the layering. We identified at least three broad, anomalous depressions 16° 16° 5000
in the Chirp data that are located in water depths of approximately $530-5545 meters. These features appear as 15° 15° 6000
funnel-shaped, hyperbolic depressions with a wide opening tapering to a narrow base, differing from the concave 14° 14° -7000
seafloor depressions typical of the rest of the data set. The largest of these features is 25 m deep and 2 km across at the 13° 13°
seafloor. These depressions are not identifiable in the EM300 MB data and further investigation may be needed to discover their 145 1477 149" 1517 153 15 o/ 159" 161 163" 165 167 169" A/ vst g e A -7 v st 73 -7t <1690 167 165 -163° <1617 1590 19K
origin. Our initial observations remind us that we have only scratched the surface of the deep Pacific. Many details, and indeed
surprises remain to be discovered, and it is clear that shipboard surveys continue to be an important component in marine _ ) 1250
SCience. e ggggg
4, S 500
EM300 Multibeam and 3.5 kHz Chlrp Data 5000 [1 Transit] During the transit from Oahu to the main survey site in the Jurassic Quiet Zone we imaged a
: . . . ; . “Trai ” Arti ~ number of lar mounts and ri that ar rt of the Mid-Pacific Mountains. As we approached our
[2 JQZ] On JD 323 we observed wide seafloor depressions in the Chirp data that resembled large pock marks ranging from 10-25 m deep and Example of “Train track™Artifacts at depths of ~6 km stuu dbearé)a vavegien?aeae dO:evSe?aldvocllg:rS\ic |aoeaake$p?angingefrom 100-400 m tall. that were nofgresent 1 the
1-2 km wide. We observed similar depressions on JD 324 and JD 336 that were less defined. These smaller depressions are 5-15 m deep and 201 1 Survey Area sateI)I/ite altimetr -bgsed bathvmetrv. Near the vc;Icanic beaks in the Chirp sor;ar orofiles, we observed
~1 km wide. Each of these funnel-shaped, hyperbolic depressions are located at the top of a ~10-40 m thick transparent sediment package that 161° 162° 163° 164° 165° 166° <tratified sedin):ent-filled baysins ¥Hat -anaed from 10-75 m thick. Many of these basins, are bounded by
overlays a strongly reflecting horizon which we interpret to be a chert layer. These wide seafloor depressions are not identifiable in the 2 =S ) ° faults. We al ) 3 I gb * canic i . yh de th h 330 m thick
satellite-based predicted bathymetry or the shipboard multibeam bathymetry. They differ in morphology from concave seafloor depressions and Sk OU”tS | Previous MB surveys: @ normal faults. e aiso observed several subsuriace volcanic |ntr.u3|or?st at_ protrude through a 30 m thic
e ult-bounded basins visible throuahout the dataset ' Volcanic Peaks C ~NDB1OWT 1 KMy '1 stratified sediment package which we interpret to contain volcaniclastic sediment (JD 314). Toward the end of
J ' )| BloadSeafloo - — 0 8? 5 109 3 our transit we identified two seamounts in the early Jurassic Crust. The Chirp sonar system was disabled
5150 . ’”@“‘ @ < N 200;21};%/'3,1/ 02018 0, during parts of our survey because of interference with other equipment limiting data collection.
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a 6500 Pl B R D e N _ | water depths exceeding 5 km, we observed parallel depressions and numerous
G T | | ridges resembling train tracks. Removal of these ANE Jvolcanic peaks and seamounts
5550 — e ' erroneous points resulted large data gaps and therefore — that were unmapped prior to this
they were retained in most of the gridded data. Overall d were creat study. This remains to be one of
5500 — ' multibeam data quality was limited by significant ocean e f aus. ' Acknowled _ . . .
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