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INTRODUCTION 

CIRCE Expedition was primarily a deep-sea geological-geophysical cruise, 
with the work on Legs I and II consisting mainly of seismic reflection 
surveys and bottom sampling by core and dredge. 

CIRCE Expedition, Legs VIII and IX, had three major objectives and 
several satellite programs; they were mainly geological and geochemical 
in orientation: 

1) An examination of a portion of the Walvis Ridge off western 
South Africa with standard geophysical and geological methods to develop 
hypotheses regarding the origin of this aseismic ridge which has been 
variously considered a volcanic chain, an ancient fracture zone complex 
and an old plate boundary with a low rate of convergence and which has 
an obvious but not yet understood significance for the opening of the 
South Atlantic. 

2) A sedimentological and geochemical study of the recent sediments 
and their overlying waters on the continental margin near Walvis Bay. 
Deposits of very high organic content have long been known to accumulate 
in this area, and various investigators have regarded them as precursors 
of organic metal-bearing shales of the Kupferschiefer type. One of the 
purposes of this cruise was to establish the nature and regional distri
bution of these sediments, relate their composition to overlying waters 
and circulation, and determine their composition and possible content of 
heavy metals and trace elements. This included a hydrographic and 
nutrient survey in the inner part of the Benguela Current with particular 
reference to upwelling and the composition (nutrient and oxygen contents) 
of the bottom water on the shelf. 

3) Surveying a geophysical and geological traverse of the Mid
Atlantic Ridge at a mid-southern latitude where, so far, very little 
information exists. This traverse, supplemented with detailed area 
surveys in five locations was designed to provide further information 
on the origin of the crestal zone of the Ridge and associated fracture 
zones and on the evolution of the Ridge structure and relief with in
creasing distance from the Ridge axis. Magnetic observations and re
flection profiling were continuous; bathymetric observations were made 
continuously when possible. Some plankton tows were made. 

In addition, supplementary programs included a series of casts of a 
large-volume water sampler for a long-term study of radioactive fallout 
in the oceans for Woods Hole Oceanographic Institution (WHO!), a program 
of trace element studies of seawater for the University of Capetown, and 
a study of the alkalinity of Atlantic intermediate and deep water by 
Scripps Institution. Large volumes of seawater (surface to bottom) were 
collected at 5 stations on Leg VIII and at 4 stations on Leg IX, as well 
as at 9 other points from the surface only. These were analyzed for 
carbon 14 by Dr. J. C. Vogel, National Physical Research Laboratory, 
Pretoria, South Africa; for such fallout nuclides as strontium 90, 
cesium 137 and plutonium 238 and 239 by Dr. V. T. Bowen, WHO!; and ali
quots were collected for later analysis for tritium by Dr. W. Roether, 
University of Heidelberg, Germany. This was a part of a continuing 
program using long-lived artificial radionuclides for the study of water 
or particle movement in the Atlantic Ocean. 
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The main programs were the responsibility of Oregon State University with 
collaboration from the University of Edinburgh, Scotland, for item 2). 

Legs VIII and IX of CIRCE Expedition were supported by the Office of 
Naval Research. Supplementary funding for the main program came from a 
grant of the National Science Foundation to Oregon State University and 
for the fallout study from a contract of the Atomic Energy Commission 
with Woods Hole Oceanographic Institution. Further funding was provided 
by the South African Council for Scientific and Industrial Research, the 
Carnegie Trust for the Universities of Scotland, and International Nickel. 

STANDARD PROCEDURES 

The data presented in this report were collected on CIRCE Expedition 
Legs I, II, VIII and IX. The data were obtained from Nanse~ bottle 
casts and were collected and processed primarily by the Data Collection 
and Processing Group (DCPG, MLRG), Scripps Institution of Oceanography, 
University of California at San Diego. 

The table below summarizes the hydrographic work completed on CIRCE: 

No. of Total No. 
Stations Casts of Bottles Maximum Depth 

I 1 single 6 within 350m of bottom 

II 4 single s within 350m of bottom 

VIII 19 single 4-16 less than 350JTJ 

1 single 21 ~1500m 

5 multiple 22-51 bottom 

IX 3 single 22 -1500m 

5 multiple 44-65 bottom 

Hydrographic Casts 

Temperature was measured with paired deep-sea reversing thermometers and 
is tabulated to hundredths of a Celsius degree. In some instances, how
ever, specially scaled thermometers were used; these values are recorded 
to thousandths of a degree. Unprotected thermometers were included in 
most bottles lowered deeper than 100 meters. 

Water samples for chemical and nutrient analyses were obtained from the 
Nansen bottles. 

Salinity was determined with a conductive salinometer (Univ. of Wash., 
1960). The values are recorded to three decimal places, provided 



accepted standards are met. Salinity is recorded to two decimal places 
when only one determination per sample was obtained or where there is 
doubt about the accuracv of a particular sample or of all samples on a 
station. 

Dissolved oxygen was determined by the Winkler method as revised by 
Carpenter (1965). 

Reactive phospha~e was determined by the method of Murphy and Riley 
(1960); reactive silicate by the method of Strickland and Parsons (1965); 
nitrate by the method of Wood et al. (1967); and nitrite by the method of 
Bendschneider and Robinson (1952)-.-

The nutrient analyses on Leg VIII and subsequent processing were done by 
S. E. Calvert and N. B. Price, University of Edinburgh. Questions con
cerning these data should be directed to them. 

Silicate data from Leg IX, stations 245 and 246, have been cited in 
Edmond and Anderson (1971). The silicate values used were calculated 
incorrectly, being about half what they should be. The correct values 
are tabulated in this report. 

The observed data have been evaluated using the method described by 
Klein (1973). This involves consideration of their variation as functions 
of density or depth and their relations to each other, and comparison 
with previous or adjacent observations. 

TABULATED DATA 

Nansen bottle data are listed with observed values on the left side of 
the page and with interpolated and calculated values at standard depths 
on the right side of the page. The values listed at standard depths are 
computer interpolations according to a modified Rattray (1962) technique. 

The time given for bottle casts is that of the messenger release in 
Greenwich Mean Time. When more than one cast was lowered on a station, 
the times for the first and last casts are given. The observed depths 
of multiple casts are footnoted except for the cast which includes the 
shallowest Nansen bottle. 

The bottom depth, listed in meters, was determined by applying correc
tions from Matthews (1939) tables to echo soundings. 

The weather and dominant waves are coded using the National Oceanographic 
Data Center (NODC) method. 
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The column headings from the computer are explained as follows: 

z 
T 
s 
02 
P04 
Si03 
N02 
N03 
DT 
SIGT 

DD 

FOOTNOTES 

Depth 
Temperature 
Salinity 
Dissolved oxygen 
"Reactive" inorganic phosphate-phosphorus 
"Reactive" inorganic silicate-silicon 
"Reactive" nitrite-nitrogen 
"Reactive" nitrate-nitrogen 
or Thermosteric anomaly 
crt = (p t 0 -1)10 3 where p t 0 is the 

s, ' s, ' 
density the parcel would have if moved 
isothermally to the sea surface. 

Geopotential anomaly, referred to the sea 
surface. 

Meters 
oc 
0 /oo 
ml/L 
llg at/L 
llg at/L 
llg at/L 
llg at/L 
cl/ton 
g/L 

dyn. meters 

Data which appears to be in error without obvious reason is reported, 
but flagged uncertain with a U. Such data was not used in the determi
nation of values at standard depths. Footnotes are used to indicate 
data which has required special processing. 
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