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Behind the flashy glamour of discoveries of 
early hominids lies decades of meticulous 
and arduous research. It takes vision and 
daring to organize and carry out paleonto- 
logical expeditions that might result in 
finding human ancestors but painstakingly 
careful analyses to understand the full sig- 
nificance of the results. The Swartkrans 
projects headed by C. K. Brain are a won- 
derful example of what a persistent and 
competent study can reveal about the hu- 
man lineage. - 

Persistence and competence are two of 
Brain's virtues. He began work on the ge- 
ology of Swartkrans in 1951. Beginning in 
1965 he skillfully led the Swartkrans Pale- 
ontological Research Project for an uninter- 
rupted 21 years. The results have been re- 
markably successful. This volume presents 
the findings of the 1979-1986 excavation 
in 13 chapters by 12 authors. Topics include 
geology, taphonomy, paleontology, anatom- 
ical features of newlv discovered hominids. 
archeology, stable carbon isotope studies, 
and much more. The foreword by F. C. 
Howell provides an excellent summary and 
overview of the entire book. 

Swartkrans became famous from the 
discoveries by Broom and Robinson of 
"robust" australopithecines and early 
Homo between 1948 and 1953. Broom 
and Robinson's work was the first to show 
that at least two species of early hominid 
coexisted. Both were human-like in their 
bodies, but they were quite different in 

their craniodental morphology. Early 
Homo had a much more human-like den- 
tition whereas the "robust" australo- 
pithecines were specialized for heavy 
chewing. Robinson developed the view 
that the "robust" australopithecines 
(which he put in a distinct genus, Paran- 
thropus) were an extinct side branch in 
human evolution specialized for eating 
plant foods in contrast to the contempo- 
rary species of Homo, who were tool pro- 
ducers and were more omnivorous and 
carnivorous. Robinson's view set the 
stage: Two hominid lineages existed in 
the Plio-Pleistocene, one "robust" that 
went extinct and one "gracile" that 
evolved into Homo sapiens. Is it true? 
Brain's work at Swartkrans approaches an 
answer by extraordinarily careful and me- 
ticulous work carried out by a skillful staff 

and a team of scientists. 
The Swartkrans site covers only about 

half the area of a football field. It lies in 
the highveld grassland of the Transvaal, 
South Africa. The mammalian fauna (re- 
ported on by V. Watson, C. S. Churcher, 
and A. Turner) and the stable carbon 
isotopes (J. A. Lee-Thorpe and N. van der 
Merwe) reveal a habitat during times of 
infilling that is much like what is found 
today except for the existence of a larger 
expanse of nearby water in Member 3 
times. The geological history of the site is 
complex, and none but the latest of its 
fossil-rich sediments can be dated precise- 
ly. The earliest layers (Member 1) derive 
from two separate infillings, both occur- 
ring about 1.8 million years ago (a date 
established by biostratigraph~). Member 2 
is about 1.5 million years old, and Mem- 
ber 3 mav be as voune as 1 million vears . - 
althoughSthere is some evidence tha; it is 
slightly older. Member 4 remains unexca- 
vated and Member 5 is radiocarbon dated 
at 11,000 years. The macrofauna of Mem- 

I bers 1 thriueh 3 ~robablv were victims of " .  
predation by leopards, hyenas, and larger 
canids without much porcupine activity. 

Among ,the animal remains are ancient 
people. F. E. Grine describes the new hom- 

"Clark Howell . . . examining Swartkrans fossils 
with Bob Brain at the Transvaal Museum," 1970. 
[From SwaMns] 

"Laura Brain [I 9661 preparing fossils for removal 
from Swartkrans breccia with dilute acetic acid." 
[From Swartkrans] 

"One of the problems when looking for fossils 
in a hard calcified matrix is that the specimen 

"Lime-mining at Swartkrans interrupted the often has to be broken, in order to d i r  "In April 1984, a collection of original hominid fos- 
Broom-Robinson excavation shortly after it be- that it is there. Forthis reason, adean, predictable sils from Swartkrans was taken to New York for 
gan. Here [I9501 John Robinson and Robert break is vmy desirable, so a machine was made the Ancestors exhibition." Here Milford Wolpoff 
Broom are shown with one of the cocopan trucks . . . to ensure such breaks in blocks of Swartkrans and Chris Stringer examine specimens at a work- 
used by the miners to transport the travertine out breccia," shown here being used by Absalom Lo- ing session of paleoanthropologists. [From Swart- 
of the cave." [From S w m s ]  belo, 1968. [From Sw&hns] kransl 
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inid craniodental material. "Robust" austra- 
lopithecine~ make up most of the sample, 
although Homo is represented by one frag- 
mentary mandible in Member 1 and by 
about 33 percent of the hominids from 
Member 2. Member 3 contains nine "ro- 
bust" australopithecine individuals and no 
Homo. Grine finds suDDort for his view that . L 
the Swartkrans "robusts" are distinct 
enough to warrant Broom's original name - u 

for them, Paranthropus crassidens. Howell 
has championed this terminology for a long 
time, but most authors in this volume and 
elsewhere use the name Australopithecus ro- 
bustus. Grine documents the interesting fact 
that this species did not change in morphol- 
ogy through the time span of Members 1 to 
3, which may be as much as 0.8 million 
years. The  contemporary Homo specimens 
are too fragmentary for much interpreta- 
tion. The 38 hominid Dostcranial s~ecimens 
are mostly from hands and feet, but R. L. 
Susman makes a startling internretation: 

u 

the hands of the "robust" australopithecines 
had the key morphological features associ- 
ated with the dexterity needed to make 
tools. 

The stone tools of Members 1, 2, and 3 
are much like the developed Oldowan core 
choppers of East Africa, according to J. D. 
Clark. The  bone-digging sticks of these 
members show signs of use for extracting 
bulbs and roots, according to Brain and P. 
Shipman, and some of them show pro- 
longed use and a distinctive polish that may 
have been developed by their use in prepar- 
ing animal skins. Controlled use of fire is 
convincinelv demonstrated to have been 

u ,  

consistently used in Member 3 times by 
Brain. A.  Sillen. and T. Hoerine. Cut- 
marks' on bones in Member 3 show stone 
tool use for butchering according to R. 
Newman and Brain. 

So  who made the tools and cut-marks, 
and who controlled fire?.Early Homo is the 
obvious answer, but can the "robust" aus- 
tralopithecine be excluded? O n  a more gen- 
eral level, is Robinson's dichotomy between 
tool-producing Homo and primitive "ro- 
bust" australopithecines still useful? Con- 
sider the ~wir tkrans  evidence: First, the 
hands of the "robust" australopithecines 
were, according to Susman, much more like 
later Homo than like earlier australo- 
pithecine~. Second, the stable-carbon-iso- 
tope studies of Lee-Thorpe and van der 
Merwe indicate a generalized diet that may 
have included meat (a conclusion support- 
ed by strontium-calcium ratios reported 
elsewhere by Sillen). Third, the only hom- 
inid remains recovered from Member 3 are 
those of "robust" australopithecines, and 
that member has the first evidence of con- 
trolled use of fire and butchering. Fourth, 
except for features related to heavy chew- 
ing, the crania of the South African "ro- 

bust" australo~ithecines are much more like 
early Homo than they are like earlier aus- 
tralo~ithecines. Fifth. their brains were as 
large as those of contemporary Homo rela- 
tive to body size. As Brain points out (p. 
263), "the Swartkrans investigation has 
been characterized by surprises, so an aus- 
tralopithecine fire-tender would not be out 
of character for this remarkable cave." 

This volume represents the triumph of a 
style of research exemplified by C. K. Brain. 
There is no  advocacy of preconceived ideas 
but a genuine delight in the surprises. 
George Gaylord Simpson called it simple 
curiosity. It evokes trust and invites further 
inquiry. 

Henry M. McHenry 
Department of Anthropology, 
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Davis, C A  9561 6 ,  USA 

Books Received 
Advances in Cryogenic Engineering. Vol. 39. Pe- 

ter Kittel, Ed. Plenum, New York, 1994. 2 vols. xxx, 2064 
pp., illus. $225. From a conference, Albuquerque, NM, 
July 1993. 

Advances in Cryogenic Engineering Materials. 
Vol. 40. R. P. Reed eta/., Eds. Plenum, New York, 1994. 
2 vols. xxviil, 1490 pp., illus. $225. From a conference, 
Albuquerque, NM, July 1993. 

Aquatic Ecology. Scale, Pattern and Process. Paul 
S. Giller, Alan G. Hildrew, and David G. Raffaelli, Eds. 
Blackwell Scientific, Cambridge, MA, 1994. xiv, 649 pp., 
illus. $75. Froin a symposium, Cork, Ireland, 1992. 

Art and Science. Similarities, Differences, and Inter- 
actions. Jacques Mandelbrojt, Giorgio Careri, and L. Al- 
copley, Eds. MIT Press, Cambridge, MA, 1994. 84 pp., 
illus. Paper, $25. Leonardo, vol. 27, no. 3 (1994). 

The Art of Botanical Illustration. Wilfrid Blunt and 
William T. Stearn. 2nd ed. Royal Botanic Gardens, Kew, 
Richmond, Surrey, U.K., and Antique Collectors' Club, 
Wapplngers Falls, NY, 1994. 368 pp., illus. $59.50. 

Asphaltene Particles in Fossil Fuel Exploration, 
Recovery, Refining, and Production Processes. 
Mahendra K. Sharma and Teh Fu Yen, Ed. Plenum, New 
York, 1994. viii, 244 pp., illus. $75. From a symposium, 
Las Vegas, NV, July 1992. 

The Atmospheric Boundary Layer. J. R. Garratt. 
Cambridge University Press, New York, 1994. xviii, 31 6 
pp., illus. Paper, $29.95. Cambridge Atmospheric and 
Space Science Series. Revised reprint, 1992 ed. 

Atmospheric Radiative Transfer. Jacqueline 
Lenoble. Deepak, Hampton, VA, 1994. mii, 532 pp., illus. 
$89. Stud~es in Geophysical Optics and Remote Sensing. 

Autosolitons. A New A~wroach to Problems of Self- 
Organization and ~urbulence. B. S. Kerner and V. V. 
Osipov. Kluwer, Norwell, MA, 1994. xvi, 671 pp., illus. 
$262 or £ 175 or Dfl. 460. Fundamental Theories of Phys- 
ics, vol. 61. Translated from the Russian by A. S. Dobro- 
slavsky. 

~io~hemistry  for the Medical Sciences. An Inte- 
grated Case Approach. S. J. Higgins, A. J. Turner, and E. 
J. Wood. Longman Scientific and Technical, Harlow, Es- 
sex, U.K., and Wiley, New York, 1994. xiv, 201 pp., illus. 
Paper, £ 14.99. 

Biological Psychology. A Cybernetic Science. F. J. 
McGuigan. Prentice Hall, Englewood Cliffs, N.J., 1994. 
xxviii, 599 pp., illus. $42. 

The Biology of the Laboratory Rabbit. Patrick J. 
Manning, Daniel H. Ringler, and Christian E. Newcomer, 
Eds. 2nd ed. Academic Press, San Diego, CA, 1994. xiv, 
483 pp., illus. $1 20. American College of Laboratory An- 
imal Medicine Series. 

Biomass Energy and Coal in Africa. D. 0 .  Hall and 
Y. S. Mao, Eds. African Energy Policy Research Network, 
Gaborone, Botswana, and Zed Books, Atlantic High- 

lands, NJ, 1994. xx, 196 pp., illus. $55 or £32.95. African 
Energy Policy Research Series. 

Bison. Mating and Conservation in Small Popula- 
tions. Joel Berger and Carol Cunningham. Columbia Uni- 
versity Press, New York, 1994. xxiv, 330 pp., illus. $55. 
Methods and Cases in Conservation Science. 

Blastogenesis. Normal and Abnormal. John M. 
Opitz and Natalie W. Paul, Eds. Wiley-Liss, New York, 
1994. xx, 403 pp., illus. $159. March of Dimes Birth 
Defects Foundat~on Birth Defects Original Article Series, 
vol. 29, no. 1 (1 993). From aworkshop, Big Sky, MT, Oct. 
1991. 

Brazilian Studies. Center for the Study of the First 
Americans, Corvallis, OR, 1994. xviii, 168 pp., illus. $38; 
paper, $32. 

Cellular, Biochemical, and Molecular Aspects 
of Reperfusion Injury. Dipak K. Das, Ed. New York 
Academy of Sciences, New York, 1994. xvi, 506 pp., 
illus. Paper, $1 35. Annals of the New York Academy of 
Sciences, vol. 723. From a conference, New York, July 
1993. 

Chemical Thermodynamics. Basic Theory and 
Methods. Irving M. Klotz and Robert M. Rosenberg. 5th 
ed. W~ley, New York, 1994, xxvi, 533 pp., illus. $54.95. 

Designing Educational Project and Program 
Evaluations. A Practical Overview Based on Research 
and Experience. David A. Payne with Mary Jo McGee- 
Brown. Kluwer, Norwell, MA, 1994. xviii, 258 pp., illus. 
$85 or £62.95 or Dfl. 185. Evaluation in Education and 
Human Services. 

Developmental Biology. Scott F. Gilbert. 4th ed. 
Sinauer, Sunderland, MA, 1994. xviii, 894 pp., illus. 
$57.95. 

Developmental Biology. A Guide for Experimental 
Study. Mary S. Tyler. Sinauer, Sunderland, MA, 1994. xii, 
172 pp., illus. Paper, $18.95. 

Electron Collisions with Molecules, Clusters, 
and Surfaces. H. Ehrhardt and L. A. Morgan, Eds. Ple- 
num, New York, 1994. viii, 264 pp., illus. $85. Physlcs of 
Atoms and Molecules. From a symposium, London, July 
1993. 

Fractals in Science. Armin Bunde and Shlomo 
Havlin, Eds. Springer-Verlag, New York, 1994. xvi, 298 
pp., illus., + diskette. $59. 

From Freud's Consulting Room. The Uncon- 
scious in a Scient~fic Age. Judith M. Hughes. Harvard 
University Press, Cambridge, MA, 1994. xiv, 235 pp., 
~llus. $27.95. 

Fundamental Astronomy. H. Karttunen eta/. , Eds. 
2nd ed. Springer-Verlag, New York, 1994. xvi, 51 1 pp., 
illus., + plates. Paper, $49. 

Fundamentals of Organic Chemistry. John Mc- 
Murry. 3rd ed. BrooksICole (Wadsworth), Pacific Grove, 
CA, 1994. Variously paged, illus. $63. 

La Fusion Thermonucleaire lnertielle par Laser. 
Premiere Partie, Interaction Laser-Matiere. Robert Dau- 
tray et Jean-Paul Watteau, Eds. Eyrolles, Paris, 1994. 2 
vols. Vol. I ,  xiv pp. + pp. 1-822, illus. F 690. Vol. 2, xiv 
pp. + pp. 823-1 302, illus. F 510. Collection du Commis- 
sariat a L'Energie Atomique. Serie Syntheses. 

The Genus Aspergillus. From Taxonomy and Ge- 
netics to Industrial Application. Keith A. Powell, Annabel 
Renwick, and John F. Peberdy, Eds. Plenum, New York, 
1994. viii, 380 pp., illus. $105. Federation of European 
Microbiological Societies Symposium Series, no. 69. 
From a symposium, Canterbury, Kent, U.K., April 1993. 

Geology of the Lake Superior Region. Gene L. 
LaBerge. Geoscience, Phoenix, AZ, 1994. vi, 313 pp., 
illus. Paper, $20. 

Germ Cell Tumours Ill. W. G. Jones, P. Harnden, 
and I. Appleyard, Eds. Pergamon (Elsevier Science), Tar- 
rytown, NY, 1994. xxiv, 456 pp., illus. $135 or £85. Ad- 
vances in the Biosciences, vol. 91. From a conference, 
Leeds, U.K., Sept. 1993. 

History of Rocketry and Astronautics. Roger D. 
Launius and R. Cargill Hall, Eds. Published for the Amer- 
ican Astronautical Society by Univelt, San Diego, CA, 
1994. xii, 223 pp., illus. $60; paper, $40. AAS History 
Series, vol. 11. IAA History Symposia, vol. 6. From sym- 
posia, Rome and Paris, 1981 and 1982. 

History, Prophecy, and the Stars. The Christian 
Astrology of Pierre d'Ailly, 1350-1420. Laura Ackerman 
Smoller. Princeton University Press, Princeton, NJ, 1994. 
xii, 233 pp., illus. $35 or £26.50. 

The Human Brain Circulation. Functional Changes 
in Disease. Rosemary D. Bevan and John A. Bevan, Eds. 

SCIENCE VOL. 265 19 AUGUST 1994 




