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Wonderful Life Stephen Jay Gould

Revisiting the Burgess Shale: How Stephen Jay Gould’s
Wonderful Life Changed Our View of Evolution

In the vast  landscape of  popular science writing,  few books have managed to shift  a
paradigm quite like Wonderful Life by the late, great paleontologist Stephen Jay Gould.
Published in 1989, this masterful work is far more than a dry recounting of fossilized
creatures. It is a philosophical journey, a detective story, and a radical rethinking of the
very nature of progress and contingency in the history of life. For anyone interested in
evolution, the history of science, or the sheer strangeness of our planet’s past, Gould’s
exploration of the Burgess Shale remains an essential, mind-expanding read. This article
will delve into the core arguments of Wonderful Life Stephen Jay Gould, explore its key
concepts, and examine its enduring legacy in both scientific and popular thought.

The Discovery That Defied Expectations

The central narrative of Wonderful Life Stephen Jay Gould revolves around the fossil
deposits  of  the  Burgess  Shale  in  British  Columbia,  Canada.  Discovered  in  1909  by
paleontologist Charles Doolittle Walcott, these fossils represent a stunning snapshot of
marine life from the middle Cambrian period, roughly 505 million years ago. What makes
the  Burgess  Shale  so  extraordinary  is  the  exceptional  preservation  of  soft-bodied
organisms. Most fossils only preserve hard parts like shells and bones, but the Burgess
Shale captures a wider range of anatomical structures, revealing a menagerie of bizarre
and often unclassifiable creatures.

Gould masterfully recounts the story of how these fossils were initially interpreted. Walcott,
a brilliant but conservative scientist, shoehorned every strange new organism into a known
group of modern animals. A weird, spiny creature with a single claw? He called it a type of
worm. A bizarre, tulip-shaped animal? He labeled it a jellyfish or sea cucumber. According
to Gould, this was a classic case of seeing what you expect to see. Walcott’s taxonomic
"shoehorning" minimized the radical implications of his own discovery. The true revolution,
Gould argues, only began decades later,  when a new generation of researchers—most
notably Harry Whittington, Derek Briggs, and Simon Conway Morris—began to re-examine
the Burgess fossils with fresh eyes. Their careful, meticulous work revealed that many of
these creatures belonged to entirely new body plans, phyla, and anatomical designs that
have no direct modern descendants.

The Iconography of the Weird: Opabinia, Hallucigenia, and
Anomalocaris

Perhaps the most memorable part of Wonderful Life Stephen Jay Gould  is his vivid
descriptions of the Burgess Shale’s most famous "weird wonders." These creatures are
central to Gould’s argument about the contingency of evolution.

Opabinia: This creature is perhaps the most famous of all the Burgess oddities. With
five eyes, a segmented body, and a long, flexible proboscis ending in a claw-like
structure, it defied any obvious classification. Gould famously described the
audience’s laughter when Conway Morris first presented a reconstruction of Opabinia
at a scientific meeting. Its sheer otherness challenged the idea that early life was
simple or primitive.
Hallucigenia: As its name suggests, this creature looked like a hallucination. Early
reconstructions showed it walking on stilt-like spines with tentacles waving on its
back. It was eventually turned upside down (the spines were for defense, the tentacles
for walking), but its bizarre, seemingly "one-off" anatomy made it a poster child for
Gould’s vision of a burst of maximal anatomical disparity.
Anomalocaris: This was the apex predator of the Cambrian seas. For years, it was
known only from fragmentary pieces—a circular mouth was interpreted as a jellyfish,
and its grasping appendages were thought to be shrimp-like bodies. Only when
complete specimens were found did the full, terrifying picture emerge: a massive (for
its time), swimming predator up to a meter long with a circular, pineapple-slice-like
mouth. Anomalocaris is a powerful example of how fragmented evidence can lead to
profoundly wrong conclusions.

These creatures are not just curiosities. For Gould, they are the evidence for a radical
departure from the traditional view of evolution as a ladder of progress.

The Core Argument: Replaying the Tape of Life

The most famous and influential concept in Wonderful Life Stephen Jay Gould is the
metaphor of "replaying the tape of life." Gould asks us to imagine rewinding the history of
life back to the Cambrian explosion and then letting it play out again. Would the result be
anything like the world we see today? Would humans, or anything remotely like us, evolve a
second time?

Gould’s answer, based on the evidence of the Burgess Shale, was a resounding no. He
argued that the Cambrian explosion was not a time of slow, gradual diversification from a
simple common ancestor. Instead, it was a period of maximum anatomical disparity. In a
relatively short geological window, evolution experimented with a staggering range of body
plans. Many of these experimental designs—like Opabinia and Hallucigenia—were wildly
successful in their own time. They were not primitive failures. They were viable, complex,
and well-adapted organisms. The problem, Gould argues, is that they didn't "win" in the
long run. They were wiped out by chance events, mass extinctions, and sheer luck. The
lineages that survived to produce modern life, including vertebrates, were not biologically
superior or "more fit." They were, in Gould’s view, simply lucky.

This is the essence of contingency. The history of life is not a deterministic march toward
complexity  and intelligence.  It  is  a  meandering,  chaotic  path shaped by accident  and



happenstance. Remove one seemingly insignificant species from the Cambrian, and the
entire subsequent history of life could be different. This was a direct challenge to the
popular,  often  triumphalist  narrative  that  sees  evolution  as  inevitably  leading  to  the
pinnacle of creation: Homo sapiens. Gould famously quipped that we are "a tiny twig on the
arborescent bush of life," not the apex of a single ladder. This idea—that humanity is a
fragile, contingent product of history—is the profound and humbling message at the heart
of Wonderful Life Stephen Jay Gould.

The "Bush" vs. The "Ladder": A New Visual Metaphor for Evolution

A key part of the book’s persuasive power is its use of visual metaphors. Gould spends
considerable time deconstructing the classic "march of progress" iconography—the linear
sequence from a hunched, ape-like ancestor to a striding, upright modern man. This image,
he argues, is deeply misleading. It imposes a narrative of inevitable progress onto a chaotic
and branching process. In its place, Gould offers the "bush" or the "copse."

The tree of life is not a single trunk rising ever higher. It is a densely branching bush, and
the  vast  majority  of  those  branches  have  been  pruned  by  extinction.  The  Cambrian
explosion, as interpreted by Gould, represents the "bottom" of the bush when it was at its
widest, with many distinct and divergent branches (different body plans). Over time, most
of those branches were cut off, leaving only a few to survive and diversify. Decimation, not
expansion, has been the dominant pattern of the history of life. This is the exact opposite of
the common-sense view that biological diversity has steadily increased over time. Gould
suggests  that  the  greatest  disparity  (difference  in  body  plans)  occurred  right  at  the
beginning, and subsequent evolution has been largely about filling in the details within the
few surviving lineages. This radical re-interpretation of the fossil record is what makes
Wonderful Life Stephen Jay Gould such a compelling and controversial work.

Criticism and the "Post-Gould" Burgess Shale

No book of this intellectual scope would be complete without its share of debate, and
Wonderful  Life  Stephen  Jay  Gould  has  been  the  subject  of  significant  scientific
discussion since its publication. It is important to note that not all paleontologists agree
with Gould’s interpretation.

The most  prominent  counter-argument  comes from Simon Conway Morris,  one of  the
heroes of Gould’s own narrative. While Conway Morris shared Gould’s admiration for the
strangeness of the Burgess fauna, he has since argued that many of the "weird wonders"
can, in fact, be placed within the evolutionary framework of modern phyla, albeit as early,
stem-group members. He has also strongly argued for evolutionary convergence—the
idea that similar solutions to environmental problems tend to evolve over and over again.
Conway Morris believes that if you rewound the tape of life, you would likely end up with
something very much like intelligence and consciousness, perhaps even a human-like form.
This directly contradicts Gould’s emphasis on pure contingency.

Furthermore, subsequent discoveries of other Cambrian fossil sites (like the Chengjiang
fauna  in  China)  have  complicated  the  picture.  These  sites  have  revealed  even  more
diversity and have helped to fill in the evolutionary relationships of some of the Burgess
oddities.  For  example,  Hallucigenia  has  since  been  convincingly  placed  in  the
panarthropod  group,  related  to  modern  velvet  worms.  The  idea  that  these  creatures

represent entirely "unknown phyla" has been softened. Nevertheless, the central challenge
that the Burgess Shale poses to a simple, linear view of evolution remains intact. The
debate is not about whether the early Cambrian was a time of astonishing innovation and
experimentation—it clearly was. The debate is about the degree of that innovation and the
role of chance versus law-like predictability in the subsequent 500 million years. Even with
these revisions, the core message of Wonderful Life Stephen Jay Gould—that history
matters, and that the shape of the living world is not inevitable—remains a powerful and
influential idea.

The Enduring Legacy of Wonderful Life

Beyond the technical paleontological debates, the legacy of Wonderful Life Stephen Jay
Gould is immense and multifaceted. It succeeded in making the intricacies of deep time
accessible and thrilling to a mass audience. Gould’s prose is elegant, witty, and passionate.
He weaves together scientific data, historical narrative, and philosophical reflection with
rare  skill.  He  makes  the  reader  feel  the  excitement  of  discovery,  the  frustration  of
misinterpretation, and the sheer wonder of a world that is stranger than we could have
imagined.

The book’s influence extends far beyond the boundaries of its field. It has been cited in
discussions of history, philosophy, literature, and even business strategy. The metaphor of
"replaying  the  tape"  has  become  a  standard  thought  experiment  for  thinking  about
contingency, path dependence, and the role of chance in complex systems. In an age where
we are increasingly aware of the fragility of our own existence and the role of historical
accidents in shaping our world, Gould’s message feels more relevant than ever. He teaches
us  to  see  the  history  of  life  not  as  a  story  of  inevitable  triumph,  but  as  a  grand,
unpredictable gamble. We are here, not because we were destined to be, but because of a
long  chain  of  improbable  events  stretching  back  over  half  a  billion  years.  This  is  a
humbling, liberating, and ultimately more awe-inspiring vision of our place in the cosmos
than any simple ladder of progress could ever provide.

The Burgess Shale fossils, once silent rocks in a remote mountain range, now speak to us of
lost worlds and alternate realities. Thanks to the brilliant, provocative, and deeply humane
work of Stephen Jay Gould, we can listen. Wonderful Life is not just a book about fossils;
it is a book about what it means to exist in a universe governed by chance, time, and
contingency. It is a masterpiece of scientific literature and a testament to the power of
ideas to change the way we see ourselves and our world.

Conclusion

In the end, Wonderful Life Stephen Jay Gould is a radical and enduringly fascinating
work that challenges us to rethink the very foundations of evolutionary biology. By telling
the detective story of the Burgess Shale, Gould dismantles the comfortable narrative of
progress and replaces it with a vision of life as a wildly branching bush, decimated by
contingency and chance. While specific taxonomic interpretations have evolved since its
publication,  the  book’s  core  philosophical  argument—that  the history  of  life  is  deeply
contingent  and  that  humanity  is  not  an  inevitable  outcome  but  a  fortunate
accident—remains  a  powerful  and  transformative  idea.  It  is  a  book  that  encourages
humility, curiosity, and a profound sense of wonder at the fragility and beauty of the living
world we inhabit. For these reasons, it continues to be an essential and rewarding read for
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anyone curious about the deep history of our planet and our own precarious, wonderful place within it.


