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FOREWORD 
 
Global oceanography was largely conducted, until the late 1950s, by scientists from single 
nations embarking on long expeditions to measure features of the ocean, the seafloor, and 
atmosphere, and to collect sea creatures. The most famous of these expeditions was the 
Challenger Expedition of 1872 to 1976, which was devoted primarily to systematic study of the 
ocean. Many other expeditions included “gentleman naturalists” who were generalists, collecting 
specimens and making measurements during voyages from naval ships of the British Navy and 
others. For example, Charles Darwin studied not only the animals of the Galapagos Islands on 
the voyage of the HMS Beagle, but also collected and studied whatever attracted his curiosity at 
the time (Darwin, 1845). A few decades earlier, Alexander von Humboldt collected specimens 
(plants, animals, minerals) and observations (oceanographic, meteorological, magnetic, 
geomorphic, and more) in northern South America and Mexico, which he used to begin to 
explain the connections between and natural and physical worlds to develop ecosystem ideas 
(Wulf, 2015).  
 
This mode of ocean exploration, missions sponsored by single nations and sometimes conducted 
by only a few scientists, changed during the 1957-1958 International Geophysical Year (IGY). 
During the IGY, scientists from multiple nations worked cooperatively on a variety of Earth 
science topics, including ocean science. In the midst of planning for the IGY and as the product 
of other activities of the International Council of Scientific Unions (ICSU) that had been 
underway, ocean scientists helped form the ICSU Special Committee on Oceanic Research 
(SCOR), later renamed the Scientific Committee on Oceanic Research (Wolff, 2010). From 
SCOR’s first meeting, the leading oceanographers from around the world began working to 
identify the priority ocean science topics that would require a large-scale, multi-national 
approach. An obvious place to start was the Indian Ocean, which was relatively unexplored at 
that time and featured the seasonally reversing monsoon system, which was suspected to affect 
ocean productivity. (Currie (1966) gives an interesting chart of previous work on the Indian  

 
1 Anonymous. 1963. Robert G. Snider Named Director Development Program Research Center. The Plano Star-
Courier. 16 January 1963. p. 1. 
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Ocean.) SCOR scientists began planning the International Indian Ocean Expedition (IIOE) in 
1957. Eventually, 40 research vessels from 23 nations became involved in the IIOE, which began 
in 1959 and lasted until 1965. An important aspect of the IIOE was that the planners included 
training and capacity building for scientists in the Indian Ocean region as an important aspect of 
the project. The National Institute of Oceanography (NIO) of India evolved from an IIOE center 
for sorting of marine organisms, which was located in Cochin, India. NIO celebrated its 50th 
anniversary at the end of 2015.  
 
SCOR decided at its Annual Meeting in August-September 1959 to hire an IIOE Project 
Coordinator to handle the complicated logistical tasks of the enterprise. Robert G. Snider was 
hired for the job, based on his connections with the first SCOR President, Roger Revelle, and 
Snider’s experience with coordination work. The U.S. National SCOR Committee paid Snider’s 
salary through funding from the U.S. National Science Foundation. Snider served as the project 
coordinator from 1959 until the mid-1962.  Behrman (1981) wrote an account of the IIOE and 
provides the following introduction to Snider: 

 
To help win support for the Indian Ocean study from scientists and governments, 
SCOR appointed a co-ordinator.  He was Robert G. Snider whom [Roger] Revelle 
had described as ‘a born expediter’. During the Second World War, Snider had 
served as an officer in the United States Navy, co-ordinating tests of equipment 
used in anti-submarine warfare. He did not have a degree in oceanography, but 
the people with whom he dealt during the war had become leaders of the 
oceanographic community in the United States. After the war, Snider first worked 
for the Conservation Foundation in New York and then became president of 
International Population Research. He maintained his interest in the sea and 
served as chairman of a panel of ocean resources set up by the National Academy 
of Sciences’ Committee on Oceanography. In August 1959, the Academy named 
him as co-ordinator for the United States effort in the Indian Ocean and he 
became international coordinator for SCOR at the end of that year, a job he was 
to do until the end of 1962. (Behrman 1981:16) 

 
Currie (1966) wrote about Snider: 
 

…credit must go to R.G. Snider whose tireless efforts did much to arouse public 
enthusiasm and interest in the expedition. Participants were later to be grateful for many 
of the facilities which he arranged. 
 

Rao and Griffiths (1988) added 
 

Shortly after the plan for the IIOE was unfolded in the prospectus issued by SCOR at its 
meeting in Helsinki in August 1960, Robert Snider left on a mission round the world to 
meet and persuade all countries interested in the expedition to contribute, plan and 
execute the programme. In this task he got full support from members of SCOR national  
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committees in various countries. He particularly made it a point to meet ‘political 
activators’ and influential members of governments and local parliaments. He also  
carried with him colourful charts showing the proposed cruise tracks of the IIOE and, 
more importantly, an IIOE emblem that use of which on letterheads and packages would 
facilitate customs clearance of scientific equipment, exempting them from payment of 
duties, etc., for all countries participating in the International Indian Ocean Expedition. 
In India, he approached Homi Bhaba, the eminent nuclear scientist, who in turn obtained 
the support of Jawaharal Nehru, the then Prime Minister of India. The American 
participation in the IIOE had already been endorsed by President Eisenhower and later 
by President Kennedy.  

 
Snider was appointed near the end of 1959 and opened the IIOE office in New York City on 1 
December 1959.  He hired Janet A. Smith as his secretary and the office never exceeded a staff 
of two. Snider worked quickly to lay the foundation for the IIOE, through memos that he issued 
and travel throughout the Indian Ocean region. The memos, tables, and charts included in this 
report were compiled and issued by Snider during his time as IIOE Project Coordinator.  They 
were sent to the SCOR Secretariat by his widow upon Snider’s death in the early 2000s.  
 
Snider set the project in motion officially by the prospectus he issued on 21 January 1960 (pp. 1-
7). This prospectus included the grid of stations proposed by Wüst (1959). This regular grid of 
stations was only partially sampled; the actually cruise tracks were much more complicated and 
designed to study processes of interest (see page 30). The prospectus made the case that all types 
of ocean scientists would need to be involved in order to make the IIOE a success.  The 
prospectus also emphasized the practical benefits of the proposed research to society, perhaps 
more than was justified. The purpose of the prospectus was to “sell” the IIOE to governments 
and funding agencies in the nations that might be interested in the project. The prospectus 
estimated the IIOE would cost more than US$13 million for ship time and scientific personnel. 
 
Walter M. Rudolph, Assistant to the Science Advisor of the U.S. Department of State, issued an 
“instruction memo” on 20 January 1960 to U.S. embassies in the Indian Ocean region to provide 
some background on the IIOE and describing how it was analogous to the International 
Geophysical Year, telling the embassies that Snider was requested to “call at the posts to discuss 
for their further background the International Indian Ocean Expedition and to describe more 
fully the purposes of his consultations abroad.”  The communication further stated that “Any 
courtesies, advice or assistance the posts may be in a position to extend to Mr. Snider will be 
appreciated.” The communication also gave a detailed list of Snider’s travel plans. Snider 
informed Ronald Fraser, the ICSU Executive Director, of his planned trip and suggested meeting 
with Fraser in The Hague in March 1960. Fraser responded positively on 2 February 1960, after 
Snider had left New York, stating “Meantime I have read the document accompanying your 
letter, and I can only say it is well suited to its purpose.” 
 
Snider travelled in the Indian Ocean region from 31 January to 25 March 1960. He stated the 
purpose of the trip in a letter to Detlev Bronk:  He provided a 10-page list of individuals with  
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whom he met (see  https://scor-int.org/wp-content/uploads/2020/04/Snider-
List_of_Contacts_on_1960_Trip.pdf). Snider visited Japan (3-6 February), Singapore (7-8 
February), Indonesia (9-10 February), Ceylon (12-16 February), India (16-22 February and 25  
February to 2 March), Pakistan (22-24 February), USSR (2-6 March), West Germany (7-8 
March), United Kingdom (8-16 March), The Netherlands (16-17 March), Switzerland (17 
March), Portugal (17-19 March), and France (19-25 March).  In Snider’s list, he divided his 
contacts into “Policy Shapers”, “Senior Scientific and Administrative Personnel”, “Other 
Scientists”, and “U.S. Citizens Briefed About Results of Discussions”, and “Other Personal 
Contacts”.  The “Policy Shaper” tended to be the heads of science/fisheries/meteorology 
agencies and national academies/science societies and national SCOR representatives. For India, 
this group included the first Vice-President of India, Dr. Sarvepalli Radhakrishnan, later to 
become India’s second President. “Senior Scientists…” were from the next level down in the 
agencies. “Other Scientists” were academic scientists. “U.S. Citizens… were typically staff from 
the U.S. embassy in the country visited, but also representatives of U.S.-based foundations such 
as the Ford and Rockefeller foundations.  “Other Personal Contacts” were not always listed, but 
included reporters and port officials. Snider met with the President of ICSU while in the United 
Kingdom and the Secretary of ICSU while in the Netherlands. He met with Jacques Cousteau in 
France. 
 
Following the issuance of the prospectus and presumably using it during his travels, Snider 
reported to SCOR in a 23 July 1960 memo (see p. 25) that  
 

From January to March 1960 the Coordinator visited the fourteen nations to 
discuss the extent and nature of their participation in the Expedition as well as the 
possible assistance of various international organizations. Nations visited were 
Japan, Singapore, Indonesia, Ceylon, India, Pakistan, USSR, Federal Republic of 
Germany, Great Britain, Netherlands, Switzerland, Portugal, France and U.S.A. 
During this period individual discussions were held with almost 200 senior 
scientists, national policy shapers, administrators, international organizations 
officials, potential Fund sources and other scientists and officials.  
 
The immediate purpose was to stimulate national action in planning and 
organizing the various countries’ efforts in the Expedition.  Prior to 1 February 
virtually no nation visited had yet held a meeting of its National Committee to 
deal with the Expedition and in some countries no National Committees had been 
formed. 
 
In addition to national representatives the Coordinator discussed the Expedition 
with the President and the Administrative Secretary of ICSU, the Director 
General of WMO, representatives of UNESCO and FAO, the Director of the UN 
Special Fund, the Director of the Colombo Plan Bureau, national and regional 
representatives of U.S.I.C.A., and the administrators of the Tata Foundation, the 
Nuffield Foundation, the Wolfson Foundation, the Gulbenkian Foundation, 
Rockefeller Foundation, Ford Foundation, and others.  The Coordinator also  
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represented SCOR at the UNESCO Preparatory Meeting for the 
Intergovernmental Meeting on Oceanography in Paris. 

 
According to Behrman (1981), Snider made five trips around the world during his three years as 
IIOE Coordinator, to promote the project. His status as an employee of the U.S. National 
Academy of Sciences probably helped him gain access to high levels of the scientific 
establishments in countries interested in participating in IIOE.  
 
Snider met with Ronald Fraser (ICSU Administrative Secretary) and Günther Böhnecke (SCOR 
Secretary) on 16 March 1960 in The Hague to prepare for the upcoming meeting of the SCOR 
Executive Committee to be held in Paris, which would largely concern reports on the progress in 
plans for the IIOE. The Indian Ocean working groups (SCOR WGs 1 to 4) were combined in  
SCOR WG 5, along disciplinary lines: (a) oceanography—physical and chemical; (b) marine 
biology; (c) geology, geophysics and bathymetry; and (d) meteorology and climatology. For the 
latter group, SCOR and the World Meteorological Organization (WMO) agreed that the WMO 
committee on marine meteorology would assist in the development of the IIOE program. The 
meeting also included a discussion of cooperation with UNESCO in relation to the ships’ tracks 
that would be set, involving negotiations by Snider with UNESCO representatives in Paris. 
 
At a meeting in Hamburg between Snider and Böhnecke, an agenda was worked out for the 
SCOR Executive Committee meeting which took place in Paris on 21 and 25 March 1960, with 
Snider attending. The meeting mainly concerned the IIOE, including the following items (Wolff, 
2010): 
 

 a delay of start of the major work,  
 national programs and the geographic areas of each,  
 coordination of ship operations,  
 total budget,  
 equipment needs and uniform standards for equipment use and procedures,  
 navigation aids,  
 shore facilities,  
 training of scientists from the Indian Ocean area and examination of their qualifications, 

and 
 training of technicians. 

 
Snider reported to the National Academy of Sciences Committee on Oceanography at their 
meeting on 22-23 April 1960. Snider had contact with Alan Waterman, the NSF Director and 
Detlev Bronk, the NAS President. 
 
On 23 July 1960, Snider presented a report of his activities to the 1960 SCOR Annual Meeting in 
Helsinki, Finland. Among other information, Snider presented the map of the cruises already 
completed, as well as those planned through 1963 (see pp. 25-30). 
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The Indian Ocean Working Group of SCOR (WG 5) met on 16-17 July 1960 in Copenhagen, 
Denmark and on 1 August 1960 in Helsinki, Finland, after SCOR meetings in these locations. 
George Deacon had been appointed as chair of WG 5 and his report of the meeting can be found 
on pages 8-24. Vladimir Kort was appointed as the group’s Vice Chairman. According to Wolff  
(2010), the meeting was attended by a significant number of SCOR members beyond Deacon: 
Roger Revelle, Günther Böhnecke, Yasuo Miyake, N.K. Panikkar, Anton Bruun, Lev 
Zenkevitch, George Humphrey, Erik Steemann Nielsen, Ronald Currie, Columbus Iselin, and 
Håkon Mosby, in addition to Robert Snider, Fraser representing ICSU, some members of the 
Indian Ocean Working group, and representatives of various national and international 
institutions. WG 5 met in plenary session, and its working groups on Physical and Chemical 
Oceanography and Marine Meteorology, on Biological Oceanography, and on Marine Geology 
and Geophysics also met separately. The meeting included reports from the chairmen of these 
working groups and from national representative about their planned contributions to IIOE.  
 
Coordination of national plans made it possible to match unused berths on ships with scientists 
from other countries ready to work on these ships. The importance of standardization and 
intercalibration of techniques, specifically in relation to oxygen, nutrients, and biological 
sampling, was discussed. The Subcommittee on Facilities for Ships made detailed 
recommendations about how local ports should accommodate ships taking part in the expedition, 
with the help of UNESCO. The Biological Working Group recommended that 14C productivity  
measurements be made along the lines recommended by SCOR WG 3, modified as necessary by 
developments underway. They also recommended establishment of a sorting and taxonomy 
center in India as quickly as possible. The memberships of the working groups were as follows: 
 

Working Group on Physical and Chemical Oceanography and Marine 
Meteorology: George Deacon (Chairman), Günther Dietrich, Fritz Fuglister, 
Bostwick H. Ketchum, John Knauss, Paul Tchernia, and Michitaka Uda, S.V. 
Brujewicz, and John Swallow 
 
Working Group on Geology and Geophysics and Bathymetry: Robert L. 
Fisher and P.L. Bezrukov (co-chairmen), Bruce C. Heezen, Anthony Laughton, 
John Nafe, J.N. Nanda, and Eugen Seibold, A. Zhivago, and Hiroshi Niino 
 
Biological Working Group: Ronald I. Currie (Chairman), David H. Davies, 
George F. Humphrey, Johannes Krey, N.K. Panikkar, John Steele, B.G. Bogorov, 
Shigera Motoda, John Ryther. 

 
On 13 November-16 December 1960, Snider traveled through the Middle East and the east coast 
of Africa to continue making contacts to stimulate regional interest in the IIOE.  On 6 January 
1961, he issued an update on the status of IIOE planning (see pp. 31-54). Included were separate 
reports on meteorology (pp. 44-49) and tide gauges (pp. 50-54). It appears that Snider may have 
delivered a paper at the Pan Indian Ocean Science Association meeting in November 1960 and 
was able to learn more about the current status of observations by participating in that meeting. 
 
 



 

 vii   
 

 
 

In 1961, John Knauss published a paper in Science (Knauss, 1961) and Robert Snider published 
a paper in Discovery (Snider, 1961) to publicize the expedition.  Snider issued another update on 
planning for the expedition on 15 March 1961 (see pp. 55-56). He indicated that 10 
reconnaissance cruises had already been completed by that time and that there was widespread  
interest and intentions to cooperate among nations in the Indian Ocean region as well as 7 major 
oceanographic nations from outside the region. Basic participation could be achieved even by 
countries not having oceanographic vessels, by maintaining tide gauges and meteorological 
stations, and by providing port facilities. Snider notes that he visited 40 different countries 
between 1 February 1960 and 1 March 1961.  
 
On 31 March 1961, Snider issued a more-detailed report of his trip to the eastern part of the 
Indian Ocean region on 27 January to 3 March 1961 (see pp. 57-80). An important aspect of this 
trip was discussions in India on the establishment of an International Meteorological Center and 
the Indian Ocean Biological Centre. Again, Snider included specific reports on tide gauges (pp. 
70-73) and meteorology (pp. 74-80). Much effort was devoted to developing and coordinating  
meteorological observations. Meetings were held in India on 18-20 July 1961 to focus on 
meteorology (pp. 81-132). This meeting was chaired by Snider and was for the purpose of 
receiving reports from countries in the region about their planned participation in the 
meteorological aspects of the expedition and to prepare a request to the UN Special Fund to 
support meteorological observations and the International Meteorology Center in Bombay.  The  
meteorology component of the expedition was less developed than other aspects, but there were 
recommendations from the U.S. Committee for the IIOE that could provide some guidance. 
 
Snider issued his final report of 1961 on 24 October (pp. 133-134). He reported that the initial 
development phase of the expedition was almost over and that the intensive field phase would 
begin around mid-1962. Snider mentions the importance of intercalibrations again and estimates 
the total cost of the expedition at around US$60 million, an increase from the earlier estimate of 
US$13 million.  
 
On 4 April 1962, Snider issued lists of cruises expected through 1965 (p. 135), with a summary 
by nation (pp. 136-142), then sorted by area of the Indian Ocean (pp. 143-149), by discipline (pp. 
150-176), and by month (pp. 177-233).  
 
Snider issued his next update on the status of the expedition on 4 April 1962 (p. 135). Snider 
wrote 
 

As of this date the organizing and preliminary planning phase of the Expedition 
appears to be drawing to an end.  Emphasis hereafter will be primarily on 
operational and scientific coordination in timing, in disciplines and in areas, and 
on refinement and amplification of plans in the light of increasing knowledge 
obtained about the Indian Ocean.  

 
Snider gives some indication of his frustration with the slow pace of developments in some 
countries. 
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On 12 September 1962, Snider issued a one-page Summary of Southwest Indian Ocean 
Coordinating Meeting, Lourenço Marquès, Mozambique, 30 April to 2 May 1962 (p. 234).  
 
The first meeting of IOC took place in Paris in October 1961. In the following year, IOC 
undertook the coordination of IIOE, thus leading to the end of Snider’s role as SCOR’s 
appointed coordinator. According to Urban (2016) 
 

The SCOR Executive Committee decided at a meeting in April 1962 that the 
responsibility for coordinating that IIOE should be transferred to the Intergovernmental 
Oceanographic Commission (IOC). The date of transfer was originally 1 April 1963, but 
SCOR and IOC speeded up the transfer in 1962, with Snider reporting to the IOC 
Executive Secretary, Warren Wooster. IOC made the point that their mode of operation 
would be different from Snider’s, shifting from a network of personal contacts to a series 
of regional meetings. Lloyd Berkner invited Snider to become the Vice President for 
Development of the Graduate Research Center of the Southwest in Dallas, Texas in late  
1962. Snider’s term at this institution was short-lived, as he was named executive 
director of the Commonwealth Industrial Research Corporation (in Pennsylvania) in 
October 1963 until July 1966. In October 1967, Snider was appointed deputy to the 
assistant commissioner for program plans and development of the Federal Water  
Pollution and Control Administration in Washington, D.C. Snider died in Tucson, 
Arizona in 1993. 

 
In 1967, Snider submitted a report entitled “Do Oceanographic Expeditions Pay Off?” to the  
National Council on Marine Resources and Engineering Development. Snider claimed that the 
IIOE and other projects in the Indian Ocean led to follow-on investments in fisheries 
development and increased fishing activities by Japan, Poland, and Russia. A large number of 
papers was published (see https://scor-int.org/project/iioe-1/ for access to the eight volumes of 
collected reprints).  
 
The IIOE made several important advances in ocean sciences for the Indian Ocean region. Urban 
(2015) discussed IQOE achievements, which including the following: 
 

 Intercalibrations and development of standard methods for ocean chemistry and biology 
(e.g., the Indian Ocean Standard Net) 

 Establishment of 15 IIOE Reference Stations (Urban, 2020) 
 Establishment of two centers in India for processing of samples and data from the ocean 

biology explorations and marine meteorology data: the Indian Ocean Biological Centre 
(Hansen, 1966) and the International Meteorological Center 

 Development of methods to expedite shipments and clearances for equipment related to 
the experiment 

 
 
 
 



 

 ix   
 

 
 

The documents included in this report (and others) are available online at http://www.scor-
int.org/IIOE_History.htm.  
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3.2 Duration of the Project
3.2.1 The International Meteorological Centre will be

established in the Spring of 1962, begin full operation on 1 July
1962, cease full operation on 30 June 1964 and after completing
data processing, finally close down in December 1964.
3.3 Location of the Project

3.3.1 It is understood that the Government of India and
Pakistan have plans of establishing Institutes of Tropical Meteor-
ology at Poona and Karachi and are deeply interested in the develop-
ment of programmes akin to those envisaged in the I~M.C.

3.3.2 The Indian National Committee for Oceanographic
Research have welcomed the idea of co-operative international study
and research in Meteorology and have suggested that the proposed
centre might be established at Bombay. In the Regional Meteorolo-
gical Office, Bombay, there already exist good facilities for
forecasting, communication and office accommodation. In view of
these and many other facilities which exist in Bombay, the meeting
of the Meteorological Representatives held at Bombay accepted the
suggestion to locate the International Meteorological Centre at
the Meteorological Office, Colaba, Bombay.
3.4 Requirements of the I.M.C.

3.4.1 Staff
Director ••• ••• •••
Division Chiefs •••• ••
Senior Technicians '"
Research Meteorologist cum

Forecasters ••• ••• ••• 10
(Total (a) to (d) International staff 19)
(e) Administrative Staff ••• ••• 6
(f) Scientific and Technical

Assistants ••• ••• ••• 35
(g) Messenger staff ••• ••• ••• 10
(Total number of Local staff (e) to (g) 51)

(a)
(b)
(c)
(d)

••• 1
3
5·.' .

• • •

Total (a) to (g) ••• ••• 70
3.4.2 Accommodation:
To accommodate the staff, communication eqUipment, the

laboratories, the dark room, the seminar room, the computer and
the card storage room etc •• a floor area of 7000 sq. ft. is required.
The India Meteorological Department proposes to make available the
required space
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(a) by rearranging and economising existing accommoda-
tion in the Colaba Observatory and the Regional
Met. Centre (both located in the same compound),

(b) by putting up prefabricated temporary structures
on the roof of the Regional Centre building

and (c) by transferring some of the space needed by the
I.M.C. for training and material storage purposes
to Santracruz and Poona Met. Offices respectively.

Furniture: Approximate cost 22,000 U.S. dollars.
Modifications of the existing accommodation like Air

conditioning of some of the rooms including the Electronic
Computer room, etc.
Approximate cost: 35,000 U.S. dollars.

3.4.3 Equipment:
•

(a) Electronic computer, auxiliary equipment and
maintenance.
Approximate cost: 262,000 U.S. dollars.

(b) Communication, office and other equipment.
Approximate cost: 1,371,250 U.S. dollars.

(c) Stationery, punch card and Photo supplies.
Approximate cost: 15,000 u.S. dollars.

3.4.4 Fellowships: 12
Approximate cost: 90,000 u.S. dollars.
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METEOROLOGICAL PLANNING COMMITTEE OF SCOR FOR
THE INTERNATIONAL INDIAN OCEAN EXPEDITION

RECOGNIZING

and

NOTING

DECIDES

and

Res •.1: Locating International Meteoro-
logical Centre at Bombay.

THE COMMITTEE
the need for the establishment of an
International Meteorological Centre

i) for the servicing and testing of the
instruments for the Expedition

ii) for collecting, processing and an
analyzing the meteorological data

iii) for the issue of meteorological fore-
casts and warnings required for the
operation of oceanographic ships of
the expedition

iv) for continuing research on the data
that will be gathered;
the offer of the Indian National Com-
mittee for Oceanic Research to provide
utility and communication facilities
for locating such a centre at the
Meteorological Office, Colaba, Bombay

a) to request the Government of India to
agree tro locate the International
Meteorological Centre at Bombay for
the duration of the International Indian
Ocean Expedition and to make a request
to the UN Special Fund for financial
assistance for the establishment of such
a centre at Bombay,

b) to request other interested Governments
to advise the U.N. Special Fund of their
support of the IMC.

SCOR History Report 2 - Page 96 



SCOR History Report 2 - Page 97 



SCOR History Report 2 - Page 98 



METEOROLOGICAL PLANNING COMMITTEE OF SCOR FOR
THE INTERNATIONAL INDIAN OCEAN EXPEDITION

Rec. 2: TELECOMMUNICATIONS
THE COMMITTEE

CONSIDERING

NOTING
RECOMMENDS (l)

()

the question of the telecommunications
necessary to achieve speedy reception of
normal and special Indian Ocean meteorolo-
gical data at the I.M.C. and
the existing telecommunications facilities
that no change takes place in the methods
of transmission of weather reports from
merchant and naval ships to shore stations
during the period of the Expedition, but
all services should endeavor to arrange
with their local communications authorities
to improve or expedite the collection and
onward transmission of reports where necessary_
That oceanographic and weather ships of
the Expedition report their observations
direct to the IMC by special arrangements
to be made by the Indian Telecommunications
authorities.
That special telecommunications links
be established between Bombay and certain

other major centres as set out below* to
enable faster traffic handling to be
achieved without interference with normal
operational meteorological telecommunica-
tions requirements.
-l~A. pr)int-to-point RTT duplex links

1. Bombay-Karachi
2. Bombay-Colombo
). Bombay-Nairobi
4. Bombay-Bangkok5. Bombay-Cairo

} 24 hours
) operation
) Usage limited
) initially to 4
) to 6 hours per

day.
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METEOROLOGICAL PLANNING COMMITTEE OF SCOR FOR
THE INTERNATIONAL INDIAN OCEAN EXPEDITION

Rec. 3: GENERAL CIRCULATION - SURFACE
AND RAWINSONDE NETWORlC.

THE COMMITTEE

REALISING the importance of a description and
improved understanding of the general
circulation of the atmosphere to the
economy and safety of human life in
the region of the Indian Ocean, and

NOTING the present distribution of operational
meteorological stations in countries
bordering the Indian Ocean and at islands
within the Ocean, and the extensions to
this network proposed by these countries

RECOMMENDS (1) that the network of stations making
surface synoptic observations and report-
ing in international meteorological
circuits be increased by:
(a) the addition of the following

observing stations:
Crozet Island, Heard Island
and Peuros Banhos Island and
MAMOS buoys in the Arabian Sea
and the Bay of Bengal

(b) the extension of the programme
of/ships and land stations to/
all full 6 hourly synoptic ob-
servations.

(2) that the network of stations making
rawinsonde observations twice daily (at
0000 and 1200 Z) and reporting in inter-
national meteorological circuits be
increased by:
(a) the establishment of new stations at:

Christmas Island, Crozet Island,
Diego Garcia, Heard Island, Mahe,
Minicoy, Mogadiscio and Salalah.
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(b) the provision of radar and wind
equipment to convert the present
radiosonde to full rawinsonde at
the following stations:

Addis Ababa, Djakarta, Lahore,
Mandalay, Mossuril, Rangoon
and Visakhapatnam.

(c) the provision of radiosonde to
convert the present radar wind
to full rawinsonde at the follow-
ing stations:

Butterworth, Chanthaburi,
Comoro Island, Diego Suarez,
Fort Dauphin and Kuala Lumpur.

(d) that weather ships able to operate
rawinsonde be established on the
equator in longitudes 8)0 E. and
940 E.

(e) that oceanographic vessels be
equipped for rawinsonde observa-
tions

(f) that all rawinsonde observations
be made at 0000 and 1200 GMT.
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SUM M ~ R Y (All figures
in US dollars)

INDIAN OCEAN GENERAL CIRCULATION EFFORT - RECOMMENDATION 3
Meteorological station Network shown on Chart) TABLE II

Estimated cost of pres- Estimated cost of additional stations already Estimated cost of additional
COUNTRY ent annual recurrent recommended to or approved by Governments effort recommended by sub-

effort which will contribute to the Expedition committee in Rec. 3 *
Upper Air Surface Upper Air I Surface

capital Ann.Recurrent capital Ann. Hecurrant Capital Ann.Recurrent

1 2 j 3 4 5 6 7 8 9
British East Africa 45,000 26,000 35,000 5,000
Malagasy Republic 42,000 16,000
Mauritius 8,000 24,000 22,000
South Africa 414,000 72,000
Portugal (Mozambique) 138,000 48,000
Somalia 15,000
Arabian Penin. & Gan 140,000 30,000
Pakistan 248,000 463,000 325,000 51,000 7,000
India 880,000 200,000 150,000 37,000 56,000
Ceylon 18,000 30,000
Thailand 70,000 75,000
Malaya & Singapore 30,000 60,000 55,000 25,000 10,000 10,000
Indonesia 90,000 95,000 70,000 160,000
France 69,000 42,000
Australia 345,000 240,000

CAPITAL TorAL 588,000 98,000 298,000
ANN.RECURRENT TOTAL: 2,537,000 957,000 733,000 78,000 1,246,000
Japan (1 yr ship obs.) 21,000
2-YR EXPEDITION COST: 5,074,000 1,914,000 588,000 1,487,000 98,000 156,000 298,000 ·2,492,000

GRAND TOTALS 6,988,000 2,329,000 2,790,000

* Not itemized by countries because of incomplete representation at Bombay meeting.
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Requirement for Meteorolo~ical Telecommunica~Lon for IMC

(A) Point-to-Point RTT communication links:
1) Bombay - Karachi ) 24 hr. RTT
2) II - Colombo ) half-speed
3) II - Cairo (restricted hrs. )
4) II - Bangkok " " )
5) " - Nairobi " " )

Initial capitsl cost (IMC)
Indian effort
US $

Equipment schedule 450,000
attached $90)000
per circuit x 5)
Recurring cost per year 138,600
1) Karachi ••• 28,800
2) Colombo ••• 28,800
3) Cairo ••• 27,000
4) Bangkok ••• 27,000
5) Nairobi ••• 27,000

138,600

(b) For RTT Reception Circuits:
1) Canberra
2) Djakarts
Initial capital cost: 40,000
Equipment schedule in-
cludes provision for this.
$20,000 per new circuit;
Total 3 circuits
Recurring cost per year 12,000
$6,000 per circuit for
2 circuits - $12,000 per
year. (This is only an
approximate estimate).

(C) For WiT Reception Circuit:
Peking wiT for 12 hrs.
a day

Capital
Recurring

20,000
12,000

link error-corrected and
i••e. 30 w.p.m. is planned.
Limited hour use
(4 hrs. synoptiC)

Distant effort
US $

450,000

138,600

Existing
installation
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(D) RTT link New Delhi-Bombay-
Tokyo: facility to have
drop-copy of the circuit
traffic at Bombay IMC -
Capital cost
Recurring cost per year

(E) FAX Reception from Satellite
(a) Aerial
(b) Equipment

(taken from draft Ramage
plan, page 11)

(F) Indi8n Meto Dept. Teleprinter
equipment for internal links
(Ramage plan, page 11) -
Capital cost
(Bombay-Calcutta
(Bombay-New Delhi
(Bombay- Madras
Recurring cost per year

----0----

Capital
costs

(IMC)
Indian effort

UN$

2,200

2,500

18,500
16,800

50,400

7,500
10,800
25,000

Equipment schedule for circuits (A) to (D)

Indian Stations
items (A,B,C and D)
items (E & F)

Distant stations
Total

Capital cost

$

512,200
104,000
616,200
450,000

1,066,200

page 4

Distant
effort

Recurring
cost per yr.

$

165,100
25,000
190,100
138,600
328,700
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Equipment schedule for Met. circuits for the Indian Ocean
Expedition 62 - 64

S. No. Description
1. HF (4-27•.5Mcs) Radio Telegraph transmitter

of about 10 kw output power and complete with
crystal OBC and Fl drive units suitable for
400 v, 3 ph .50cps. AC mains

2. Duel diversity RF (4-27•.5Mcs) telegraph
receivers, suitable for on - off, FSK, recep-
tion (Al Fl) must include AFC circuits;
The equipment to be suitable for 230 V AC
.50cps. mains operation (Marconi HR 11,
STC Rx.5C type)

3. Automatic error detecting/correcting multiplex
equipment (TOR/ARQ) suitable for 4/2 channel
operation equipped with sub-divider on one
channel and leased and public traffic line
connecting units. Fully Electronic transistor-
ized equipment is required for operation from
230 V AC .50Cps mains (Siemens or Hasler make
preference)

4. Receive only page printer Ollivetti type
"t2_ st!" with perforating attachment type
Olivetts T2-PF

or
Siemens type T 100 with perforating attachment
Printing Re.psr-f'or-at.or- for sending and receiving
with key board Ollivetti ty~ No.T2-PN fitted
with end of line Indicator T2-ST or Siemens
type 68 F.

5.

6.

7.

8.

Page Printer with key board Ollivett.i type
T2-SN with perforating attachment T2-PF or
Siemens type TIOO with perforating attachment
Automatic transmitter pulsed type Siemens
No. TZ 61b TZ 519
6-channel FMVFT equipment for operating
speed of 240 bands per channel (230 AC mains
supply)

Sending terminals
Receiving terminals

Qty. Indian*-
10 (5)

13 (8)

10 (5)

40 (25)

26 (16)

16 (10)

20 (10)

2
,2

(2)
(2)

* Note:- Figures in br-acke ts indicate Indian's requirements included
in the total figures under the column "QTY".
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R!V VEMA (continued)
Physics & Chemistry - Water sampling at various depths for
physical and chemical characteristics, C14 and tritium
sampling, BIT and sound velocity measurements.
- 17 March - 15 June - Aden to Capetown - Southern Indian
Ocean; South Africa, Kerguelen Disciplines not specified -
probably similar to 1962.

NATAL
1962 April - Cruise 1 - Agulhas current to 500 miles off South

African Coast. 37 stations on 4 sections in 3 weeks - Durban
to Simonstown
Physics - Hydrology of Agulhas Current - Hydrographic casts
to bottom, BIT, G.E.K. CC.S.I.R.)
May - Cruise 2 - Across South East African Continental shelf
2 Sections to South Easterly direction of Cape Agulhas to
500 miles - 3 weeks.
Physics - G.E.K. observations CC.S.I.R.)
June - Cruise 3 - S.E. from Mazeppa Bay to 35°S, 37°E, thence
westward to Cape Agulhas - 2-1/2 weeks.
Physics - As in Cruise 2.
July - Cruise 4 - Agulhas Current - Same as Cruise 1.
Physics - As in Cruise 1.
Aug. - Cruise 5 - 2~1/2 weeks, E of Natal and S of Madagascar
to 600 miles from African coast.
Physics - CCSIR and Weather Bureau) 48 hour station at 320S,440E to study energy exchange between ocean and atmosphere;
temperature and current measurement vs. depth and internal
waves to 300 m. G.E.K.
Oct. - Cruise 6 - Agulhas Current - Same as Cruise 1.
Physics - As in Cruise 1.

1963 January - Cruise 7 - Agulhas Current - same as Cruise 1.
Physics - As in Cruise 1.
February - Cruise 8 - E. of Natal and S. of Madagascar to
600 miles. Same as Cruise 5.
Physics - As in Cruise 5.

AFRICANA II
1961 June, July - Agulhas CUrrent to 1,500 miles off African coast.

2 sectiogs from Laurenco Marques and to Durban extending to
38°s, 58 E - 42 stations.
Physics - Temperatures and sallinities at all stations.
Chemistry - Analysis of oxygen, inorganic phosphate and broad
trace element composition -- all stations.

VITJAZ
1962 April-October - Eastern, Equatorial and Central Indian Ocean.

Enter at Djakarta, depart at Suez.
Physics - Investigation of surface and subsurface circulation
and make up of Indian Ocean water mass during northern summer
months.
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R/V VEMA (continued)
1963 - 17 March to 15 June - Aden to Capetown - Southern Indian

Ocean - South Africa., Kerguelin - Disciplines not specified -
probably similar to 1962.

WILLIAMSBURG
Biol,oi2;;Z.- Basic program for all cruises. Complete hydro-
graphic stations to bottom for measurem ent of physical and
chemical oceanographic parameters, measurement of light
penetration, primary production (c-14 technique), phyto-
plankton pigments, zooplankton sampling from selected depth
intervals and midwater trawl hauls. Stations every 120
miles on meridional sections, more frequently on coasta.l
cruises.

1963 - Feb. - April - Cruise I - Bay of Bengal, Andaman Sea, and
Nicobar Islands. 15 sections around the Bay of Bengal from
Ceylon to Nicobars out to 250 miles from coast and section
from Rangoon to Ceylon. Dredging and bottom trawling on
continental shelf additional. 0

1963 - Ma~ - July - Cruise 2 - Cochin to 200N, 700E to 40 S to
80 E to Colombo and Cochin. Midwater and/or surface col-
lecti ng addition ale

1963 - Aug.- Sept. - Cruise 3 - Cochin to Karachi to 200N, 600E
to 400s to 500E to Tamatave. Midwater and/or surface
collecting additional.

1963 - Oct. - Nov. - Cruise 4 - Tamatave to Reunion to 400S, 550E
to 750E to Cochin. Diversions to Chagos, Maldives and
Laccadives. Midwater and/or surface collecting additional.

1964 - Jan. - March - Cru.ise 5 - Arabian Sea and Gulf of Aden.
19 sections around the coast of the Arabian Sea from Cochin
to Cape Guardafui out to 250 miles from the coast and a
transverse section from Africa to India on lOoN. Dredging
and bottom trawling on continental shelf additional.

1964 - April - May - Cruise 6 - Cochin to 200N, 650E to 400S to
300E to Durban. Midwater and/or surface collecting addi-
tional.

1964 - June - July - Cruise 6 - (Agulhas current) Durban to Port
Elizabeth to 400S., 25 E; 5 sections within 500 miles of
coast to Lourenco Marques to S. end of Madagascar to 400s,
450E to 300E to Durban. Dredging and bottom trawling on
continental shelf additional.

1964 - Aug.-Sept. - Cruise 8 - (Mozambique and Somali currents)
10 sections from Durban to 50N, 500E across Mozambique
Channel and to 500 miles from African coast to Zanzibar and
along Kenya and Somalia coasts, thence S. on 500E to Diego
Suarez and Nosy Be.
Dredging and bottom trawling on continental shelf addi-
tional.
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WILLIAMSBURG (continued)

1964 - Oct.-Nov. - Cruise 9 Nosy Be to Reunion, N. on 550E to lOoN
via Seychelles diversion, to Laccadives, Maldives and Chagos
for investigations, to Cochin. Dredging and bottom trawl-
ing on continental shelf and island groups additional.

AUXILIARY VESSEL - (Charter by WHOI) Based at Bombay
Biology and yeology - Collection and observation in and
around island groups and shallow water areas. Shore parties
landed on atolls for intensive 2--3 month studies. Extensive
investigations of each region by Auxiliary Vessel. Small
boats, dark rooms, some laboratory space, dividing equipment
and dredging and experimental trawling to 100 fathoms.

1963 - March - May - Cruise A. Singapore, Nicobar Islands -
And arnan Islands - Cochin.

1963 - June - Sept. - Cruise B. Cochin - Laccadive Islands -
Maldive Islands - Cochin.

1963 - October - December - Cruise C - Cochin - Chagos Archipelago-
Mauritius.

1964 - January - February - Cruise D - Mauritius - Seychelles -
Madagascar.

1964 - March-June - Madagascar - Comoros Islands - Zanzibar
NATAL

1962 -

lApr62

April - Cruise 1 - Agulhas Current to 500 miles off South
African coast. 37 stations on 4 sections in 3 weeks.
Durban to Simonstown.
Biology - Plankton and productivity of Agulhas current;
Botany-Taxonomy of Diatoms and Peridinians. Plankton hauls
to 190 m. on all stations; intensive hauls to 400 m. on 12st at.Lons,
July - Cr-u.lae L~ - Agulhas Current - Same as Cruise 1.
BiolO~y - as in Cruise 1..
Augus - Cruise 5 - 2-1/2 weeks E. of Natal and S. ofMadagascar to 600 miles from African coast.
Biology - (S. African Museum) Distribution of subsurface
pelagic fishes - Tunny experimental fishing; Plankton and
productivity investigation of Agulhas Current - regular
net hauls to 100 m. periodic to 400 m. 2 sections to 600
miles.
October - Cruise 6 - Agulhas Current to 500 miles off South
African coast. 37 stations on 4 sections in 3 weeks.
Durban to Simonstown.
Biology - As in Cruise 1.
January - Cruise 7 - Agulhas Current to 500 miles off South
African coast. 37 stations on 4 sections in 3 weeks.
Durban to Simonstown.
Biology - As in Cruise 1.
February - Cruise 8 - E. of Natal and S. of Madagascar to
600 miles.
Biology - As in Cruise 5.
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M.F.V. BANGflDA - (Ministry of Food and Agriculture fishing vessel)
1962 and 1963 - At least six months each year - both monsoons.

Continental shelf and adjoining areas in Bay of Bengal.
Biological Oceanogr~ - Phytoplankton, zooplankton and
benthic studies; primary productivityj experimental fishing
and applied fisheries research on continental shelf and
adjoining areas.

(NOT YEr DESIGNATED) -(Indian Naval coastal minesweeper?)
1962 and 1963 - Available for short periods for coastal work in

Bay 0f Bengal.
Biqlogical Oceanography - Phytoplankton, zooplankton and
benthic studiesj primary producitivtyj experimental fishing
and applied fisheries research on continental shelf and
adjoining areas.

PNS ALrvIIRANTELACERDA
1962 - Southwest monsoon period. Mozambique Channel. 8 sections

between Mozambique and 430 E.
BiolQEX
(NOTE: No detailed program or schedule available)

1963 - Same as 1962
OCEANOGRAPHIC VESSEL NO. 2 (Thailand) - (90 tons)

1962 and 1963 - December 1962 and January 1963 - Continental Shelf
off west Thailand coast. Twelve E-W sections 20 miles
apart with 49 stations at 20 mile intervals. 8 anchored
coastal current stations.
Biological Oceanography - One meter net plankton tows, dip
net biological collections at some stations and on coast.

PNS ZULFIQUAR - (2,000 tons)
1962 - (months not determined) - Bay of Bengal - North of 190 N,

and Arabian Sea - East of 6L~oE and North of 18°N. Eleven
stations in Bay of Bengal, fourteen in Arabian Sea.

1963 - (months not determined) - Bay of Bengal - 16°N to 210N and
910E to Burmese coast - 9 stations. Arabian Sea - Gulf of
Oman to 66°E and 220N to 250N - 14 stations.

1964 - (months not determined) - Bay of Bengal - 16°N to 18°N and
84°E to 910E - 11 stations. Arabian Sea - 18°N to 220N and
58°E to 64°E - 14 stations.
Biology - Primary production, plankton sampling, chlorophyl
observation, sea weed samples.

ARGO (Scripps)
1962 - 27 June to 24 July - Equatorial section from 900E to 46°E.

27 July to 25 August - l\1eridionalsections probably on 550E
and 720E, at least one of which will extend from 50N to 50S.

lApr62
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HMAS DIAMANTINA - General area of operations between 00 and 45°S,
850E and 1400E.

1961 - 26 July to 26 August
1962 - August - September
1963 - February-March, June, July-August, December
1964 - February-March, May, July-August, December

Geology and Geophysics - Bathymetry.

HMAS GASCOYNE - General area of operations between 0° and 45°S, 850E
and 1400E.

1962 - August-September
1963 - February-March

Geology and Geophysics - Bathymetry

VITJAZ
1962 - April-October - Eastern, Equatoria.l and Central Indian

Ocean. Enter at Djakarta, depart at Suez.
Geology and Geoophysics - Investigation of geological
bottom formations and the earth under the Indian Ocean.

GERMAN
NEVI VESSEL
196L~ or 1965 - Mid February to Mid March in Persian Gulf

Geology and Geophysics - Primary emphais during this
period.
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CONSEIL INTERNATIONAL DES UNIONS SCIENTIFIQUES • INTERNATIONAL COUNCIL 01" SCIENTIFIC UNIONS

SPECIAL COMMITTEE ON OCEANIC RESEARCH

( SCOR)

INTERNATIONAL INDIAN OCEAN EXPEDITION
30 EAST 40TH STREET - NEW YORK 16. N. Y. - LEXINGTON 2-6533

COORDINATOR

ROBERT G. SNIDER

C".LU
&CORINOOC • NEWYORK

SUMMARY OF SHIptS PROGRArJIS- APPENDIX C - BY NONTH
...,...- f

January r62
HMS DALRYMPLE - Persian Gulf (lower)

Sediment Studies
HMS OWEN - Red Sea, Arabian Sea and West Central Indian Ocean -

Africa to Gan to Mauritius
BathymetrYl f"Iagnetism,Gravity.,!..Meteorology
tSynoptic observation)

February
HMS DALRYMPLE - Persian Gulf - (lower)

Sediment Studies
HMS OWEN -

March
HMS OWEN -

April
HMS OWEN ..•

NATAL -

lApr62

Red Sea, Arabian Sea and West Central Indian Ocean -
Afriea to Gan to Mauritius.
Bathymet!z, Magnetism) Gravity, Meteorology
T'SYnopITc Observation .

Red Sea, Arabian Sea and West Central Indian Ocean -
Africa to Gan to Mauritius
Bathymetry, J18,gnetlsm,Gravi ty, MeteorologyTSy-nSp'(lc"0'5SeFvaEj_ on )

Red Sea, Arabian Sea and West Central Indian Ocean -
Africa to Gan to Mauritius.
Bathymetry, Magnetism, Gravity, Meteorology
(SynoptiC Observation)
Cruise 1 - Agulhas Current to 500 miles off South
African coast. 37 stations on four sections in
3 weeks - Durban to Simons town.
Physics - Hydrology of Agulhas Current - Hydrographic
casts to bottom, BIT GEK.
Biology - Plankton and productivity of Agulhas
~urrent; Botany-Taxonomy of Diatoms and Peridinians.
Plankton hauls to 100 m. on all stations; intensive
hauls to 400 m. on 12 stations.
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October 162 contd
HORIZON - M1d ocean and Amsterdam ridges, Wharton Basin.

Geology and Geophysics - Acts as shooting ship for
ARGO's seismic refraction studies. Bottom samp11ng.
~hysical and Chemical ocean~raphy - Water sampling.

1

November 162
HORIZON - Mid ocean and Amsterdam ridges, Wharton Basin.

Geology and Geophyslcs - Acts as shooting ship for
ARGO's seismic refrac"tion studies. Bottom
sampling.
Physical and Chemical Oceanography - vlater sampling.- ....•.. - _ ......•:;.....;•...

HMS OWEN - Probably N.W. Indian Ocean. New plans being de-
veloped for virtually full-time deep water oceano-
graphic cruise.

ARGO - 28 October to 29 November - Mauritius to Fremantle
via Kerguelen, Amsterdam.
Geology and Geophysics - 50 long seismic refraction
prori~es with measurements to the mantle, in the
baSins, alo~~ the midocean rise and on the ridges
enroute. Magnetometry and gravitmetry underway.
Paleomagnetic studies. SpeCial heat flow studies
On and near mid ocean rise, also in basins.
Reconnaissance coring, especially in mid latitudes
in Wharton and northeast Reunion Basins.
Physics and Chemistry ....Hydrographic casts, atmos-
pher:rcwater"'~v·aporcollection and dissolved gas
extraction from large volume water samples.
Detailed studies of deuterium and oxygen 18 in deep
and surface water, marine water vapor and rain; of
dissolved bicarbonate concentration and carbon 13
content; of concentrations and isotopic ratios in
dissolved gases; of rare gases such as xenon and
helium occurrence.
Biology - Occasional special micro and macroplankton
hauls and mid water trawlse
Meteorology - Extent of observations determined by
availability of equipment.

December '62
UMITAKA Y~RU - SON to 320S along 780E - 30 days between Dec. and

March.
Biolo~y - Investigation of animals and planets,
collection of bottom specimens, plankton hauls
and trawls down to 1, 000 m, at stated periods,
water samples for productivity analysis.
Chemistry - Dissolved oxygen and nutrient salt
analysIs 2 trace elements, etc.
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March 164 - contd
KOYO MARU -, 8PN to 320S along 940E - 30 days,.between December

and March.
Biology - Investigation of animals and plants and
specl"BT chemical elements.
Geophysics - Precision Echo sounding_.
cr6010gy ~Collection of bottom specimens.
MeteorOlogical observation.

,. .&lC< ~

TAKUY 0 MARU - 80S to 320S along 1020E~ 80S to 3208 along 1100E -
20 days" between December and March.
Physics and Chem~ry - General oce~~ographic observa-
£ion; current'measurement; special chemical elements.
Geology and Geophysics - Precision echo sounding,
c'or.tec'Cionof'"'6ott'Orll'Specimens;.Terrestrial magnetism".
Meteorological observatlcns~...•.•~--,,~~...,.........•.•

April '64
RRS DISCOVERY III -..Colombo to Suez

Geophysics on passage.~ •••• Ikt

WILLIAMSBURG -. (Based at Bombay - Cru:1.se6 - Cochin to 200N" 650E
to 400s to 30~ to Durban.
Biology - Baslc program for all cruises. Complete
hydrographic stations to bottom for measurement of
physical and chemical oceanographic parameters,
measurement of Ilght penetration, primary production
(C14 technique)~ phyto-plankton pigments, zooplankton
sampling from selected depth intervals and midwater
trawl hauls. Stations every 120 miles on meridional
sections, more frequently on coastal cruises~ Mid-
water and/or surface collecting additional.
~~~ol~ - Synoptic observations and radiosondeD

AUXILIARY VESSEL - (Based at Bombay) Cruise E - Madagascar, Comoros
LsLands, Zanz Lbar;
Biology and Geology - Collection and observation in
and around island groups and shallow water areas.
Shore parties landed on atolls for intensive 2-3
month studies.. Extensive investigations of each
region by Auxillary Vessel$ Small boats, dark rooms,
some laboratory space, diving equipment and dredging
and experimental trawling to 100 fathoms.

SPENCER F. BAIRD - In Indien Ocean 150S to 400S between Australia
and Mauritius"
Geology and Geophysics - Detailed stratigraphic and
geochemicaI' samPTing ·:1.ncritical areas found in
earlier reconnaissance cruises. Continuous precise
bathymetric and magnetic studies underway. Oriented
coring for paleomagnetic s t.ud Ies; Heat flow measure-
ments, bottom sampling, bottom photography and
sediment coring for paleoceanographic studies.
Chemistry - Atmospheric and sea surface carbon
dloX1<remeasurementse

lApr62
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June '64
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WILLIAMSBURG - (Based at Bombay) Cruise 7 - (Agulhas Current)
Durban to Port Ellza~h to 4o0s, 250E; 5 sections
within 500 miles of coast to Lourenco Marques to
S. end of Madagescar to 4005, 450E to JOoE to
Durban ..
Biology - Basic program for all cruiseso Complete
nydrographic stations to bottom for measurement of
physical and chemical oceanographic parameters,
measurement of llghtpenetration, primary produc-
tion (C14 technique), phyto-plankton pigments,
zooplankton sampling from selected depth intervals
and midwater trawl hauls. Stations every 120 miles
on meridional sections, more frequently on coastal
cr-ut ses, Dredging and bottom trawling on contin-
ental shelf additional.
l'1eteorology,- Synoptic observations and radiosonde.

AUXILIARY VESSEL - (Based at Bombay) Cruise E - Madagascar, Comoros
Islands, Zanzibar.
Biology and Geology - Collection and observation in
and around islandjgroups and shallow water areas.
Shore parties landed on atolls for intensive 2-3
month studieso Extensive investigations of each
region by Auxiliary Vessel. Small boats, dark
rooms, some laboratory space, diving equipment and
dredgtng and experimental trawling to 100 fathoms.

July '64
WILLIAMSBURG -

HMAS DIAMANTINA

lApr62

(Based at Bombay) - Cruise 7 - (Agulhas Current)
Durban to Port Elizabeth to 400S, 250E, 5 sections
within 500 miles of coast to Lourence Marques to S.
end of Madagascar to 400S, 450E to 300E to Durban.
Biolo~ - Basic program for all cruises. Complete
nydrographic stations to bottom for measurement
of phy sLca.L and chemical oceanographic parameters,
measurement of light penetrationt primary production
(C14 technique), phyto-plankton pigments, zooplankton
sampling from selected depth intervals and midwater
trawl hauls. Stations every 120 miles on meridional
sections, more frequently on coastal cruises.
Dredging and bottom trawling on continental shelf
additional.
Meteorology •..Synoptic observations and radiosonde.- ~

- General area of operations between 0° and 450S,
850E and l400E.
Biology - Primary production, zooplankton, phyto-
planKtOn.
Physics and Chemistry - Hydrology, water masses,
clrcUiation, light transmission, General physical
oceanography, pigments, nutrient chemistry.
Meteorology ~ Radiosonde and radiation balance.
neolo~L.anQ Geophysics - Bathymetry.SCOR History Report 2 - Page 221 
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May 165
ATLANTIS II -

June 165
ATLANTIS II -

July '65
ATLANTIS II -

lApr62·

page 4

Similar program to 196) in opposite monsoon (N.W.
quadrant Indian Ocean), ·latitudinal tracks plus
either Agulhas current or Reunion Basin.
Physics ~d Chemistry - Approximately 400 deep
fiyclrograpnicstations at 40 mile intervals along
11,500 miles of track. Special emphasis wind and
thermal driven oceanic circulation, upwelling and
chemical changes, currents, etc.
Geology and Geophysics - Precision echo soUnding
continuously I continuous seismic profiling, ·magnet-
ics and gravity when feasible. Also special
studies.
Meteorolo~ ":-Full shiboard meteorological observa-tIons rnc~ding radiosonde and radar wind coordinated
with WHOI airborne meteorological investigations.

Similar program to 196) in opposite monsoon (N.W.
quadrant Indian Ocean), latitudinal tracks plus
either Agulhas current or Reunion Basin.
Physics and Chemistry - Approximately 400 deep
hydrographic statIons at 40 mile intervals along
17,500 miles of track•. Special emphasis wind and
thermal driven oceanic circulation, upwelling and
chemical changes, currents, etc.
Geology an~ GeophysiCs - Precision echo soUnding
continuously', continuous seismic profiling, magne-
tics and gravity when f ea.sLb Le , Also special studies.
Meteorology - Full shipboard meteorological observa-
tions Including radiosonde and radar wind coordina-
ted with WHOI airborne meteorological investigations.

Similar program to 196) in opposite monsoon (N.W.
quadrant Indian Ocean), latitudinal tracks plus
either Agulhas current or Reunion Basin. .
Physics and Chemistry - Approximately 400 deep hydro-
graphic stations at 40 mile intervals along 17,500
miles of track. Special emphasis wind and thermal
driven oceanic circulation, upwelling and chemical
changes, currents, etc.
Geology and)Geophysics - Precision echo sounding
contlnuously,contlnuous seismic profiling, magnet-
ics and gravity when feasible. Also special studies.
Meteorology - Full shipboard meteorological observa-
tions inclUding radiosonde and radar.wind coordina-
ted with WHOI airborne meteorological investigations.
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USS SERRANO (Hydrographic Office)
This vessel has done some work in the Straits of Mallacca and
the bndaman Sea. It is reported to be participating further
but no plans or schedules are available.

U.S. WEATHER SHIPS
Time series at single location on one weather ship below Bay of
Bengal on equator of basic biological chemical and physical
oceanographic observations.
Meteorology

AIRPLANES & SHORE PARTIES (WHOI)
1963-5 - Coastlines of Indian Ocean - Selected areas.
Geology - Coastal geology studies of phenomena associated with
extremely rapid energy changes at and near the beach.
Overall reconnaissance by airplane photo time lapse technique,
in conjunction with WHOI airbornemeteorological program. Field
examination at selected sites of the effects of sea on selected
coastal features and effect of sea state during seasonal
monsoons on beach profiles and materials.

HMS DALRYMPLE
1962-63 Red Sea and Arabian coast to Persian Gulf.
Geology and Geophysics - Probably similar

lApr62
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