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ast month, Science selected the opportunities presented by research on 
embryonic stem cells as the latest of our Breakthroughs of the Year 
(Science, 17 December 1999, pp. 2238 and 2267). That discovery, like all 

scientific research, was possible only because of the previously accumulated 
body of scientific information, hypotheses, and tools of observation. Our annual 
selections of Breakthroughs are intended to draw attention to significant scientific 
achievement. But knowing that any annual retrospective is both temporally and sub- 
stantively shortsighted Science begins with this issue a "Pathways of Discovery" 
series as part of our yearlong special coverage of the transition into the next millennium. 

1 

For the remainder of 2000, the second issue of each month will include an essay portray- 
ing the pathways of discovery in exciting areas of investigation ranging from quantum physics to 
cosmology and from genomics to atmospheric sciences. For each topic covered, all of them coordinat- 
ed by Contributing Editor Ivan Amato, distinguished scientists will review what they see as the major 
past heuristic accomplishments along the intellectual pathway they presently traverse, and they'll imag- 
ine the downstream terrain of that pathway through extrapolation from discoveries unfolding now. 

The opening essay of this series, by Stephen Jay Gould (p. 253), is a provocative approach to the 
question of what distinguishes the scientific way of knowing about the world and what it is about 
that way of knowing that is all too human. Gould sees a false dichotomy in today's "science wars" 
between scientist-realists and humanist-relativists who question whether scientific truth has any spe- 
cial standing among other claims of truth. His assessments will prepare readers of subsequent essays 

for the mix of rational and nonrational influences that continually shape the 
ever more-revealing worldview scientists have been building. 

I 
"Science begins To help lay out our year of Pathways essays, in this issue we have assembled 

a graphical timeline of major past events and agents of discovery. The points 
with this issue a along the way were drawn from initial selections by Science's editors and then 

refined and vetted with the help of historians of science (the editors retain 
'Pathways of credit for any errors, omissions, or overemphases). From this overarching 

,, timeline of discovery, an at least arguable origin for each of the 1 1 essay topics Discovery' series ... to follow can be seen (p. 230). Each essay will include a more focused timeline 
h depicting pathways o f  discoveries germane to the topic. In addition, through 

collaboration with the Encyclopedia Britannica, their Web site (m.britannica.corn) will enrich 
each month's essay with links to unique historical and other informational resources. 

These timelines serve as convenient simplifications of the spectacular and progressive accumu- 
lation of insight and understanding scientists have achieved. A more detailed visual metaphor of 
this progress would look like an intricate circulatory system with multiple ever-finer branchings 
that often interconnect with other parts of the nexus. Science has indeed become a process of con- 
tinuous specialization, yet each new capillary of investigation contributes to the overall understand- 
ing. As some of our essays will show, like that on genomics by Eric Lander and Robert Weinberg 
slated for March, each new branch of science can open wondrous new opportunities while posing 
societal challenges that will require vigilance and insightful management. 

The unavoidable consequence of focusing on the pathways we have chosen to highlight in this 
series is the obligatory omission of the many, many other important pathways of discovery that de- 
served equal recognition in our homage to the past. Recognizing that a truly comprehensive por- 
trayal of science's leading edges was beyond our resources, we opted for some themes that have 
figured prominently in our pages over the past decade as examples of the flows of ideas and tech- 
nologies within and between the various pathways of science. 

For this editor, the most remarkable conclusion to emerge from this exercise was the realiza- 
tion* that in the millennium we are about to leave, humanity's knowledge of its place in the uni- 
verse has moved from St. Thomas Aquinas's view that knowledge was of two types-that which 
man could know and that which was "higher than man's knowledge" and not to be sought through 
reason-to the belief begun with Newton's Principia that our universe and all within it are indeed 
knowable. We eagerly await readers' views of our Pathways. 

*A. Lightman, New York Times Magazine, 19 September 1999,p.94. 
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with it unprecedented rcsponsibilitits for scientists of the mxt millennium. 
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