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R/V Thomas Washington

February 16, 1982 - April 1, 1982
papeete, Tahiti - Balboa, Panama

CRUISE REPORT: HEAT FLOW, PORE
WATER AND CORING STATIONS



INTRODUCTION:

Leg 2 of cruise ARIADNE on the R/V Thomas Washington was conducted
during 16 February to 1 April, 1982. The cruise originated in Papeete, Tahiti
and terminated in Balboa, Panama. The co-chief scientists were Margaret Leinen,
Graduate School of Oceanography, University of Rhode Island and Peter Lonsdzle,
Scripps Institution of Oceanography, University of California - San Diego. The
participants and their affiliations are listed in Table 1. Other principal
investigators for the site surveycontract who did not participate in the cruise
are also listed in Table 1. The cruise track consisted of a generally east-west
trackline from Tahiti to the crest of the East Pacific Rise, and a north-south
trackline along the crest of the East Pacific Rise. A general chart
showing the cruise track and site survey locations is shown in Figure 1. A list
of the sites surveyed and their locations as well as the location and types of
measurements and samples at each site are included in Table 2. Data for hydrocasts
are included in Appendix I. Data for Harpoons are included in Appendix II. Data
for Cores are included in Appendix III.

The general areas selected for surveying were chosen by the Hydrogeology
Working Group and the Site Survey Panel on the basis of criteria for detecting
ridge flank hydrothermal circulation established by the Hydrogeology Working Group
and on the basis of the available trackline coverage in between 15° and 209S. The
sites chosen for surveying were at about 19°S where data from a Lamont cruise
(Conrad 13) indicated fairly smooth topography and continuous sediment cover. The
preliminary sites chosen are shown in Figure 1, labeled "1", "2", "3", and "4".
The remaining preliminary sites were contingency sites if the surveys at 199S showed
that the area was unacceptable.

SITE I

The first area surveyed was located at approximately 18048'S, 129945'W. A
limited SEABEAM survey of the area was carried out (Figure 2). Two Benthos transponders
were deployed for relay navigation of heat flow harpoon and core samplers. Although
it was planned that the transponders would be retreived after the survey, the inter-
rogation equipment malfunctioned and the transponders were left to be picked up by
the Challenger. One hydrocast was done to obtain bottom water samples and to calibrate
the pore water chemical analyses before working with actual pore water samples.

Heat Flow

Failure of the traction unit on the main dredge winch precluded use of the
Lamont heat flow probe and the Scripps rock sonar after a single initial deployment.
A11 subsequent heat flow measurements were done using the Scripps heat flow probe.
The probe bent easily and a strategy of limited, widely spaced lowerings had to be
adopted since the probe had to be straightened after 3-6 lowerings. This severely
limited the number of heat flow determinations made in each of the survey areas.
A total of four lowerings with 15 penetrations were made in Site I. There locations
are listed in Table 2A and their positions are plotted in Figure 3. Heat flow values
are included in Anderson's monthly reports.



Pore Waters

Two pore water “harpoon" samplers, one from URI and one from Walla Walla
College ("Barnes" probe; were used on the cruise. Both worked successfully after some
modification. Two harpoon lowerings were made at Site I. The locations are listed
in Table 2A, shown in Figure 3, and the preliminary pore water chemistry analyses
are given in Appendix I and discussed in Bender's reports.

Cores

Due to the failure of the main winch piston cores could not be taken. All
cores listed are gravity cores. One core, 187 cm long, was taken at Site I which
consistedentirely of red clay with no calcium carbonate and 1ittle siliceous biogenic
material. The core location shown is in Figure 2A.

SITE I1I

Site II is located at about 19925'S, 119°50'W. The SEABEAM survey of the
site is shown in Figure 4. Three transponders were deployed for relay navigation
of sampling equipment. One "Blue 1" was moved midway through the survey to
position "Blue 2" to provide a better baseline for navigation in the eastern part
of the survey area. Transponders "Blue 2" and "Green" were left in the area for

Challenger navigation.

Heat Flow

Eleven heat flow lowerings with 37 penetrations were made at Site II. In
addition, two gravity cores were equipped with thermistors and telemetering pingers
for heat flow, only one of which was successful. Positions for the heat flow
penetrations are listed in Table 2B and shown on Figure 5. Heat flow data are
included in Anderson's report.

Pore Waters

Seven harpoon stations were run at Site II, three with the Barnes harpoon
and four with the URI harpoon. Two of the URI harpoon stations, HARPOONS 5 and 6
failed. The pore waters recovered were analyzed for C1-, Si0, NO3™¢, P0Os~3, Ca 2,
F~ on board. Additional analyses were made on some harpoon samples: Harpoon 3
was also analyzed for Taik» refractive index and dissolved oxygen and was sampled
for trace metals. _ﬁpoon 4 was analyzed for refractive index. Harpoon 7 was
analyzed for Talk, Mg and was sampled for trace metals. Harpoon 8 was analyzed
for 02 and sampled for trace metals. Harpoon 9 was analyzed for Taik and sampled
for trace metals. Data for shipboard analyses are listed in Appeng1

Cores

Five gravity cores were attempted. The first two were done using 4" diameter
PVC Tiner without core barrels and were equipped for heat flow measurements. The
sediment was too stiff for good penetration and the liner cracked both times.



Gravity ccre 2 (GC2) recovered 116 cm of calcareous core and clay. GC3 hac no
recovery.

We modified the gravity corer to use a Scripps piston core barrel and
liner for better penetration and all subsequent cores were taken with this
arrangement. GC2, 116 cm, was sampled at 2 cm intervals for CaCO3 analysis and
at 10 cm intervals for bulk density water content and thermal conductivity.
GC5, (74 cm) and GC6 (165cm) were sampled at 2 cm intervals and analyzed for
CaC03 onboard. GC4 (123 cm), GC5 and GC6 were also sampled at 10 cm intervals
for bulk density, water content and thermal conductivity.

SITE III

Site III is located at about 18955'S, 116053'W. The SEABEAM survey of the
site is shown in Figure 6. Three transponders were deployed for relay navigation
of sampling equipment. One "Blue 1", was moved to improve navigation in the
eastern part of the survey area. Transponders "Blue 2" and "Red" were left in the
area for Challenger navigation.

Heat Flow

Seven heat flow lowerings with 40 penetrations were made at Site III.
Their positions are listed in Table 2C and shown in Figure 7. Heat flow data are
included in Anderson's report.

Pore Waters

Seven harpoon stations were run at Site III, three with the Barnes probe
and four with the URI probe. Harpoon 12 did not penetrate sediments, the remainder
recoyered pore water. A1l harpoon samples were analyzed onboard for C1-, NO3~,
P04, SiG, Tayks catt, and F'4_2 Additional analyses were done on some harpoons:
Harpoon 10 was analyzed for Mn"“ and 0, and sampled for trace metals. Harpoon 11,
13, 14 and 16 was sampled for trace elements. Harpoon 15 was sampled for inert gases.

Cores

Five gravity cores were taken at Site III. A1l were sampled at 10 cm
intervals for calcium carbonate, water content, bulk density and thermal conductivity.
In addition GC7 (303 cm) was sampled at 5 cm intervals for calcium. carbonate content
and GC8 (228 cm) was sampled at 2 cm intervals for calcium carbonate analysis onboard.

SITE IV

Site IV is located at about 19°930'S, 114057'W. The SEABEAM survey of the
_site is shown in Figure 8. Three transponders were deployed for navigation of sampling
instruments. None were left in the area.



Heat Flow

Nine heat flow lowerings with 43 penetrations were made at Site IV.
Their positions are shown in Figure 9 and listed in Table 2D. The heat flow data
are listed in Anderson's report.

Pore Waters

Six harpoon stations were completed at Site IV, two with the Barnes
probe and four with the UR] probe2 A11 were successful. Pore waters were analyzed
onboard for C17, caft, P0y-3, NO,™“, Si02, and F*. 1In addition all pore waters
were sampled for trace elements. Harpoon 17 and 22 were also sampled for inert
gases. Results of onboard analyses are included in Appendix 1.

Cores

Five gravity cores were taken at Site IV. A1l were sampled at 10 cm
intervals for bulk density water content and thermal conductivity. Two of the
cores, GC13 (124 cm) and GC16 (374 cm) were sampled at 2 cm intervals for CaC03
analysis onboard.

CALCIUM CARBONATE ANALYSES

Calcium carbonate was analyzed onboard to provide a stratigraphy (by
correlation to oxygen isotopic stratigraphy) and to quantify the major biogenic
diluent to the hydrothermal sediment. Since accurate weighings of samples cannot
be made at sea, paired, equal volume samples were taken. One was dried and
analyzed for carbonate in a pressure bomb. The other was sealed for determination
of water content and dry weight on shore. Thus the carbonate contents in Appendix II
are in relative pressure rather than percent and are uncorrected for water content
variations. Nonetheless, the glacial-interglacial variation in calcium carbonate
is obvious in the cores and could be used to constrain sampling for hydrothermal
sediments.
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