
yield of human viruses for vaccine 
production. 

8) The cells must be approved by 
the National Control Authority. 

The data obtained in a number of 
field trials of vaccine produced in one 
such human diploid cell strain is suf- 
ficiently encouraging to warrant con- 
tinued efforts. Over 200,000 persons 
have now received vaccines produced 
in the human diploid cell strain WI-38. 
Vaccines against poliomyelitis, adeno- 
virus type 4, measles, rubella, and rhino- 
virus, some administered orally and 
others parenterally, have produced no 
known untoward effects. 

FRANK T. PERKINS 

Chairman, Cell Culture Committee, 
Division of Immunological Products 
Control, Medical Research Council 
Laboratories, Holly Hill, Hampstead, 
London, N. W.3, England 

LEONARD HAYFLICK 

Secretary, Cell Culture Committee, 
Wistar Institute, 
Philadelphia, Pennsylvania 

Paleomagnetism: 
United States-Japan Committee on 
Scientific Cooperation 

Since 1962 geophysicists from the 
United States and Japan have been 
engaged in a research program involv- 
ing rock magnetism, archeomagnetism, 
paleomagnetism, and geomagnetism of 
the Pacific area. An organizational 
meeting for this program was held in 
Tokyo 4 years ago; a second meeting 
was held in Berkeley in 1964; and a 
third meeting, the latest, was held 
27-29 October 1966 in Kyoto, Japan. 
Approximately 13 U.S. scientists and 
20 Japanese scientists attended the 
conference. 

The fundamental mechanisms by 
which rocks become stably magnetized 
were discussed by the groups from To- 
kyo University, Pittsburgh University, 
Massachusetts Institute of Technology, 
and the University of Colorado. Among 
the important new results reported was 
an improved model for the acquisition 
of thermoremanent magnetization by 
multidomain grains; a demonstration 
that the extreme stability of the thermo- 
remanent magnetization in volcanic 
rocks may be due to the formation in 
large titanomagnetite grains of single 
domains of magnetite separated by 
ilmenite lamellae; an explanation for 
the irreversible changes on heating of 
titanomaghemite, and various studies 
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by the Tokyo and Osaka groups of 
pressure effects on remanent magnetiza- 
tion. 

Naoto Kawai (Osaka University) 
hypothesized that the main dipole com- 
ponent of the geomagnetic field is un- 
dergoing an eastward rotation. To the 
extent that they are coherent, archeo- 
magnetic results from Iceland, Eng- 
land, France, Russia, Japan, and the 
western United States suggest such an 
eastward movement. However, it was 
pointed out that the evidence for this 
conclusion is somewhat inconclusive be- 
cause the nondipole field tends to ob- 
scure changes in the main dipole. There- 
fore, more archeomagnetic data fromt 
the southern hemisphere and from the 
central Pacific regions are needed. 
Paleomagnetic studies of secular varia- 
tion on a longer time scale made by 
the U.S. Geological Survey group indi- 
cate that the low values of secular varia- 
tion presently observed in the central 
Pacific region have persisted for at 
least 700,000 years. In contrast, the 
secular variation at midlatitudes in 
North America and in Alaska has been 
larger than that expected from the pres- 
ent nondipole field. 

One of the main objectives of the 
program was to determine a radio- 
metric time scale for reversals of the 
geomagnetic field. This has now been 
done for the interval back to 4 million 
years ago. During this time there have 
been four broad epochs of alternating 
polarity, as well as four much briefer 
polarity fluctuations termed events. The 
fourth event was identified on the basis 
of new data presented at Kyoto by the 
U.S. Geological Survey group and the 
Tokyo-M.I.T.-Colorado group. The 
two sets of results were complimentary, 
each group having identified one of the 
boundaries of the same short polarity 
event occurring about 3.8 million years 
ago. Rikitake (Tokyo University) dis- 
cussed the current state of theoretical 
studies of geomagnetic reversals. 

The focus of much of the paleo- 
magnetic research now being done has 
shifted to geomagnetic intensity stud- 
ies. The research reported by groups 
from Tokyo University, Kyoto Uni- 
versity, and the University of California 
indicate that it is possible to recover 
information about ancient intensities of 
the earth's field from some rocks, pro- 
vided great care is exercised in ex;peri- 
mental procedures. 

Paleomagnetic results for the 
Cretaceous and Tertiary from the Pa- 
cific -Basin were reported by groups 
from Tohoku University, Tokyo Uni- 

versity, Kyoto University, Osaka Uni- 
versity, the University of California, 
and Washington University. Among the 
generalizations to emerge from these 
studies are the following: (i) Cretaceous 
pole positions form a well-defined 
grouping for each continent, but the 
groups for different continents are dis- 
placed from each other. The implica- 
tion is that there was little polar 
wandering during the Cretaceous. (ii) 
Paleomagnetic results from Japan fall 
into two distinct groupings, suggesting 
that the Japan arc was bent during 
the Late Cretaceous. (iii) The remanent 
magnetization of sea mounts in the 
western Pacific, as determined from 
magnetic anomalies, are consistent with 
paleomagnetic poles in the Atlantic. 
S. Uyeda and V. Vacquier interpret 
this as indicating a northward move- 
ment of the Pacific Ocean basin relative 
to North America and Asia. 

In his summary remarks, John Ver- 
hoogen (University of California) stated 
that the U.S.-Japan program had been 
rewarding not only in terms of scien- 
tific advances but also in terms of fur- 
thering cooperation and understanding 
among geophysicists of the two coun- 
tries. The exchange of postdoctoral and 
graduate students was an especially suc- 
cessful part of the program. Verhoogen, 
speaking for all of the American dele- 
gates, urged that the channels be kept 
open for such exchanges in the future, 
and also that the conferences be con- 
tinued at 2- or 3-year intervals. Tsuneji 
Rikitake (Tokyo University) responded 
that he also felt the exchange of stu- 
dents had been extremely beneficial, 
and urged continuation of the meetings. 
These suggestions met with the ap- 
proval of the entire group. 

ALLAN COX 
U.S. Geological Survey, 
Menlo Park, California 

NAOTO KAWAI 
Osaka University, Osaka, Japan 

Forthcoming Events 

February 

26. Psychoanalysis, 5th annual conf., 
New York, N.Y. (D. M. Kaplan, 175 W. 
12 St., New York 1001 1) 

26-2. International Anesthesia Research 
Soc., 41st congr., Bal Harbour, Fla. (Ex- 
ecutive Secretary, 227 Wade Park Manor, 
Cleveland, Ohio 44106) 

27. Thermoanalysis, Chemical Inst. of 
Canada, symp., Toronto, Ont. (H. G. Mc- 
Adie, Ontario Research Foundation, To- 
ronto, Ont.) 
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27-1. American Astronautical Soc., 
mtg., Huntsville, Ala. (S. S. Hu, Nor- 
throp Space Labs., P.O. Box 1484, Hunts- 
ville) 

27-1. Fundamental Cancer Research, 
21st annual symp., Houston, Tex. (D. E. 
Frei, M.D., Anderson Hospital, Univ. of 
Texas, Houston 77025) 

27-1. Sounding Rocket Vehicle Tech- 
nology, conf., American Inst. of Aeronau- 
tics and Astronautics, Williamsburg, Va. 
(C. A. Sandahl, Mail Shop, 214A, NASA, 
Langley Station, Hampton, Va. 23365) 

27-3. Australian Dental Congr., 18th 
Melbourne. (J. M. Newton, 53 Martin PI., 
Sydney, Australia) 

27-3. High Energy Physics and Nuclear 
Structure, intern. conf., Rehovoth, Israel. 
(M. Sela, Weizmann Inst. of Science, 
Rehovoth) 

27-3. Membrane Structure and Func- 
tion, symp., Chemical Inst. of Canada, Ste. 
Marguerite, P. Q. (K. K. Carroll, Collip 
Medical Research Lab., Univ. of Western 
Ontario, London, Ont.) 

28-1. Systems Effectiveness, 2nd conf., 
Los Angeles, Calif. (A. M. Wilson, En- 
gineering Dept., Electronic Industries 
Assoc., 2001 Eye St., NW, Washington, 
D.C. 20006) 

March 

1-3. Effect of Malnutrition on Mental 
Development, Learning and Behavior, 
intern. conf., Cambridge, Mass. (Dept. of 
Nutrition and Food Science, Massachusetts 
Inst. of Technology, Cambridge 02139) 

1-3. International Particle Accelerator, 
conf., Washington, D.C. (Office of Tech- 

nical Activities Board, 345 E. 47 St., 
New York, 10017) 

1-3. Particle Accelerator, natl. conf., 
American Physical Soc., Washington, D.C. 
(J. A. Martin, Oak Ridge Natl. Lab., P.O. 
Box X, 4500S, S-103, Oak Ridge, Tenn. 
37830) 

2-4. Indian Ocean, symp., New Delhi, 
India. (N. K. Panikkar, Natl. Inst. of 
Oceanography, CSIR, Rafi Marg, New 
Delhi) 

2-4. Nuclear Magnetic Resonance, conf., 
Pittsburgh, Pa. (B. L. Shapiro, Dept. of 
Chemistry, Illinois Inst. of Technology, 
Chicago, Ill. 60616) 

2-10. Radioactive Dating and Methods 
of Low-Level Counting, symp., Vienna, 
Austria. (J. H. Kane, Conference Branch, 
Atomic Energy Commission, Washing- 
ton, D.C. 20545) 

5-9. International Gas Turbine, conf., 
Houston, Tex. (Meetings Manager, 345 
E. 47 St., New York 10017) 

6-7. High Speed Testing: The Rheology 
of Solids, 6th intern. conf., Boston, Mass. 
(R. H. Supnik, Plas-Tech Equipment 
Corp., 4 Mercer Rd., Natick, Mass. 
01760) 

6-10. Analytical Chemistry and Applied 
Spectroscopy, conf., Pittsburgh, Pa. (G. L. 
Carlson, Mellon Inst., 4400 Fifth Ave., 
Pittsburgh 15213) 

6-10. WESTEC, 4th Western Metal 
and Tool Exposition and Conf., Los 
Angeles, Calif. (Director of Engineering 
Conf., 20501 Ford Rd., Dearborn, Mich. 
48128) 

8-10. Viscoelastic Response of Engi- 
neering Materials, mtg., Boston, Mass. 
(R. H. Supnik, 4 Mercer Rd., Natick, 
Mass. 01760) 

8-22. United Nations Regional Carto- 
graphic Conf. for Asia and the Far East, 
Canberra, Australia. (United Nations, 
New York, N.Y.) 

9-11. National Medicolegal Symp., 
Miami Beach, Fla. (Miss B. Spies, Law 
Dept., American Medical Assoc., 535 N. 
Dearborn St., Chicago, Ill. 60610) 

10-11. National Conf. on Rural Health, 
Charlotte, N.C. (B. L. Bible, Secretary, 
American Medical Assoc., 535 No. Dear- 
born St., Chicago, Ill. 60610) 

10-12. American Assoc. of Pathologists 
and Bacteriologists, Washington, D.C. (J. 
Lowell Orbison, School of Medicine and 
Dentistry, Univ. of Rochester, 260 Crit- 
tenden Blvd., Rochester, N.Y.) 

13-14. Astronautics, symp., Ottawa, 
Ont., Canada. (The Secretary, Canadian 
Aeronautics and Space Inst., 77 Metcalfe 
St., Ottawa 4, Ont.) 

13-15. 32nd North American Wildlife 
and Natural Resources Conf., San Fran- 
cisco, Calif. (Wildlife Management Inst., 
709 Wire Building, Washington, D.C. 
20005) 

13-17. International Laboratory Appa- 
ratus and Materials Exhibition, London, 
England. (U.T.P. Exhibitions Ltd., 3 
Racquet Ct., Fleet St., London E.C.4) 

13-17. Use of Plutonium as a Reactor 
Fuel, intern. symp., Brussels, Belgium. 
(J. H. Kane, Div. of Technical Informa- 
tion, U.S. Atomic Energy Commission, 
Washington, D.C. 20545) 

14-15. American Astronautical Soc. 
5th Goddard Memorial Symp., "The Voy- 
age to the Planets," Washington, D.C. 
(M. B. Lees, General Electric Co., Defense 
Programs Div., 777 14th St., NW, Wash- 
ington, D.C. 20005) 

T _ !M7 

1 _ _ _ A ~~~~.1 ~-L- 
................ ........ . , , .. , ... s ......~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~....... 

.. , ... ..... ....... ...... ... .... . . . . ... . ,~~~~~~~~~~~~~~~~~~~~~~........... 

.. ... ....... .... ........... ...... ... ..... . . .. . ......... ......... ..... ......... .....~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. ..... 

0 Six square foot plant bed, adjustable 8" to 29" from lamps. Exterior dimensions of complete unit 60 Write for detailed specification sheets. 
x 40?"4". 0 Even light intensities to 2500 foot candles from 8 four-foot fluorescent tubes and 4 incandescent _. .. .. or _a..... 

lamps. O Fresh air intake with washable air filter. 0 Individual pilot lights for refrigeration, lighting, high 
and low-limit controls. 0 Individual switches for fluorescent, incandescent and complete disconnect of lights. S . 
*Q Observation window in access door, Individual Day .and Nlight TemperatureC nrl.H lst 2?f . ..... ._.... 
with a range of 45' to 110 F. with full lights. 0 Individual high and low, adjustable range, limit safety controls.. ENVIRONMENTAL DIVISION 

0 Separate 24-hr. Temperature Time. .Clock. .Separate .24-hr. Lighting Time Clock M h 3 i g 4 

726 SCIENCE, VOL. 155.:.a . :: : ~ . 

726 SCIENCE, VOL. 155 


