SCHEDULE

21, 1984, from Easter Island to Easter Island.

CRUISE REPORT
R/V ENDEAVOR
EN-113

The schedule was originally planned to be from February 21 to March

breakdown, the actual cruise ended to be:

Leg 1 Depart
Return

Leg 2 Depart
Arrival

Feb.
Mar.

Mar.
Mar.

Due to a winch-main generator

21, 1984 Easter Island
4, 1984 Faster Island
8, 1984 Easter Island

25, 1984 Easter Island

REGION OF INVESTIGATION AND PURPOSE

geochemical studies.

Rgck sampling of the two branches of the East Pacific Rise between 21°S
and 29°S, an area referred to as the Easter Microplate, for petrological and

a means of:

son, R. Larson, and J. Fox).

The petrological and geochemical results should provide

(1) Testing existing tectonic models for the evolution of the Easter

Microplate.

(2) Evaluating the effect of spreading rates on the petrology and
- geochemistry of eruptive products within a limited region.
(3) Delineating in a preliminary fashion the nature and scales of mantle
heterogeneities beneath the area, and probable mantle flow patterns
with respect to the Easter Island hotspot.

The cruise is part of a long—term coordinated effort with SIO (Drs. R.
Hey, J.D. MacDougall, and H. Craig) and other URI scientists (Drs. H. Sigurds-

SCIENTIFIC PARTY

1.
2.
3.
4.

Jean—-Guy Schilling
Richard Kingsley
Brian McCully
Andrew Davis
Melanie Cole

Holly Turton

Jill Harvey

George Beaulieu
Mark O0“Rourke

K.C. Guernsey
Stephen Imms

Dave Nelson
Susanna Sichel
Eduardo Valenzuela
Hernan P. Vergara

Chief Scientist
Marine Res. Spec.
Marine Res. Asst.
Marine Res. Spec.
Graduate Res. Asst.
Marine Res. Asst.
Geology Student
Research Asst.
Research Asst.
Grad. Student
Marine Technician
Marine Technician
Marine Geologist
Marine Geologist
Cartographer

URI

URL

URI

URI

URI

URI

URI

URI

URI

URI

URI

URL
U.F. Rio de Janeiro
U. Chile, Santiago
Hydr. I. Chile, Valp.



SHIP’S COMPANY

1. John S. Tate Master
2. Adrian L. Lonsdale Mate
3. Jonathon C. Alberts Mate
4, Henry B. Bickford Bosn
5. Charles E. Parks A/B
6. Jack E. Buss A/B
7. John J. Bochynski A/B
8. John P. Symounds Chief Engineer
9. Arthur C. Butterworth Asst. Engineer
- 10. John F. Rutledge Asst. Engineer
11. Douglas G. Lindner Oiler
12. William E. Benders Stew/Cook
13. Bradford N. Evans Cook /MM :
14, Ralph Metz Port Engineer—-Asst. Mar. Supt.

OPERATIONS AND RESULTS

Breakdown of ship operations is the following:

Time (Hrs.) Mileage (N. miles)
Transit 91 1000
Geophysical Survey 339 1974
Stations (Dredging) 230
Breakdown ' 130
790

The following data and results were obtained during the cruise:

(1) Approximately 3,000 miles of bathymetric and seismic reflection
profiling(3.5 and 12 KHz) and total magnetic field intensity (1 min.
intervals) were recorded. The tracks are shown in Fig. l. The tracks
include 47 short profiles (approx. 25 nm) across the crest of the East
Pacific Rise for the purpose of locating rock dredging targets and
studying morphological change of the crest of East Pacific Rise along its
strike, around the east and west boundaries of the Easter Microplate. The
ridge crest of both the east and west boundaries of the Easter Microplate,
and north of it, is generally elevated but often asymmetrical with respect
to the ridge axis. A rift is apparently present north of 24°S on the
east boundary of the Easter Microplate, and this eastern boundary 1is
probably displaced westward en echelon fashion between 23°50’s and 23°s.
The region probably represents a broad zone of deformation rather than a
well-defined fracture zone. The main axis of the East Pacific Rise south
of the Easter Microplate, between 28°s and 2903, is irregular and mostly
i{ll-defined. The elevation of the ridge axis on the east branch of
the Easter Microplate reaches a maximum (-2250 m) at 26 30°S and
decreases nearly symmetrically north and south to reach a minimum of
approximately -3250 m at 25°s and 28°30’S. The depth shoals again south
of 28%30°S or north of 25%. a ma jor depth discontinuity occurs around
24°S because of a rift (approx. 3900 m) and the fracture zone. The
elevation of the ridge axis on the west branch of the Easter Microplate

-2 -



(2)

(3

(%)

(s

rises progressively from 26°50°s (approx. =3000 m) to 25°s (approx.

-2100 m), and stays essentially constant northward (approx. =2700 m) until
the major 23°S Fracture zone is approached. The depth of the axis of the
East Pacific Rise north of the Easter Microplate boundary (23°S Fracture
Zone) slightly increases between 22°30S and 23°S (2900 to 3100 m) and a
deep nodal hole is reached at the intersection with the 23°S Fracture

zone (3800 m).

Fifty dredge statious were occupied (Fig. 1). Location depth and a brief
description of the rock recovery and weight are given in Table 1. A total
of approximately 5400 kg. of rocks were bagged. Forty-seven of these
stations successfully recovered rocks; one station had to be occupied
twice to recover rocks (18DB), one had to be aborted due to rough weather
and was reoccupied later (3D), and one station was abandoned after losing
the dredge and a breakdown of the winch-generator system (19D). Basalts
ranging from partly altered to extremely fresh and glassy were recovered
in 46 stations; serpentinized peridotite was recovered in one dredge haul
(18D); and both types of rocks were recovered in one station (38D).
Hydrothermal activity was often apparent from stains on the volcanic rocks
recovered. Particularly intense hydrothermal alteration was evident at
station 29D. Stations 25D and 26D were occupied apparently over the top
of a lava lake formed probably recently. Evidence of very recent volcanic
activity was found on both the east and west branch as well as north of
the Easter Microplate, but south, the active part of the East Pacific Rise
could not be readily identified.

At least one basalt sample per station was analyzed for Fe, Ti, Mn, and Cr
during the cruise using a portable XRF unit (Model Portaspec 2501) which
was kindly lent to us by the Hankison Co., Canonsburg, PA. The purpose
was to determine the spacial variation of Fe, Ti, Mn, and Cr in lavas
erupted along the two spreading axes of the Easter Microplate, to dictate
dredging targets and locate in real-time the probable position of the

tip of propagating rifts, as well as test geochemically the tectonic
models previously proposed for the development of the Easter Microplate.
This new approach turned out to be most successful. For example, it helped
us to confirm directly during the cruise the presence of the tip of a
northward propagating rift on the East branch of the Easter Microplate at
around 25°S, which had previously been proposed on the basis of a seabeam
survey and magnetic anomalies by Hey et al. (EOS 64, 855, 1983); and
possibly another tip of a southeastward propagating rift on the the
western branch at around 26°45’S - but time lost due to a winch-generator
breakdown did not allow us to complete this latter test.

We spent four days sampling and studying the volcanic formations of Easter
Island. Seventeen volcanic localities were sampled. Their locatlouns are
shown in Fig. 2. These samples will be petrologically and geochemically
compared with those we dredged along the spreading boundaries of the
Easter Microplate.

Thirty-one volcanic rocks and xenoliths from 19 localities were sampled on
Tahiti by four members of the scientific party om their way to join the
ship (Fig. 3). Rock types are listed in Table 2.
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¥ TABLE II:

Rock samples from Tahiti
Sample No. Rock Type Location
TA 1 Gabbro Road cut
TA 2 " Trachyte Road cut
TA 4 Volcanic tuff Road cut
TA 5 Fine-grained olivine basalt Road cut
TA 6 Weathered massive basalt Road cut
TA 7 Diorite Road cut
TA 8 Trachy-basalt Road cut in area of lava tube
TA 9 Trachy-basalt Road cut
TA 10 Vesicular basalt Road cut
TA 11A Massive basalt Road cut - columnar jointing
TA-11B Porphyritic basalt Road cut - columnar jointing
TA 12 Trachy basalt 3 Waterfalls Park
TA 13 Plagophyric basalt Road cut
TA 14 Massive basalt Road cut
TA 15 Weathered basalt Road cut
TA 16 Basalt Vaitepiha Riverbed
TA 17 Syenite Vaitepiha Riverbed
TA 18 Light—colored massive nodule Vaitepiha Riverbed
TA 19 Weathered gabbro Vaitepiha Riverbed
TA 20 Basalt with laths of plag. Vaitepiha Riverbed
TA 21 Tahitite (blue mineral Hauynite) Road cut near beach
TA 22 Mafic Nodule Road cut near beach
TA 23 Phonolite Road cut from dyke 6~ x 20’
TA 24 Trachyte Road cut
TA 25 Nodule (w/gar. or altered opx?) Papenoo Riverbed
TA 26 Dunite Papenoo Riverbed
TA 27 Syenite Papenoo Riverbed
TA 28 Fresh plagophyric basalt Papenco Riverbed
TA 29 Massive basalt Papenoo Riverbed
TA 30 Agglomerate Papenoo Riverbed
TA 31 Massive basalt Papenoo Riverbed
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