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Preface

Every culture that has put chisel to stone or pen to paper has attempted to visual-
ize the order in nature and our place in it. Some of the more intriguing representa-
tions of the natural biological order remain with us in the form of grandiose spirals
hypothesizing the relationships of thousands upon thousands of species. We have
come a long way, but we've become so comfortable with these representations that
we must remind ourselves that they are poetic metaphors rather than the scientific
history of life on planet Earth. We blithely presume an underlying reality—that
this natural biological order came about by the process of evolution. This realiza-
tion emerged succinctly in only the past two centuries, whereas our graphic images
and schemata remain only metaphors for this process and for the pattern or pat-
terns that emerged over the past few thousand millennia. Shockingly, even in the
self-described advanced cultures the very fact of evolution remains controversial
mostly because of religious zealotry and ignorance.

The acceptance of evolution as the greatest force underlying nature emerged
in Europe as science ascended the remaining steps to the throne of rationality. As
might be expected, the ideas of evolution and in particular its visualization did not
suddenly appear treading on the heels of the Enlightenment; rather, they exhibit
a long and sometimes tangled history within the Western tradition. Ladders and
trees became the common but not the only icons. The growth and blossoming of
visual representations over the past 2,500 years and what they meant to those who
created them encompass the theme of this book.

How we visualized nature’s order leading up to modern evolutionary biology
by necessity includes or excludes various individuals and their ideas in a some-
what idiosyncratic manner. This pertains especially to important biologists from
the nineteenth century onward. Accordingly, it must be emphasized that the basis
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for including or excluding an individual relates most specifically to whether this
individual contributed a visual representation of biological order or in a few cases
a written description of how to represent biological order.

Placing past events within the context of time and place proved a daunting
task. Supposedly the more we know, the easier the task becomes. But we then face
the situation of more experts weighing in on the meaning of this visual metaphor
or that narrative. It is, to be sure, a dubious, untidy process for us humans to try
to objectify ourselves, because we deem ourselves exceptions to the rest of the
natural world. Having spent most of my career studying long-dead species that
never possessed such an exalted view (if they possessed any view) of themselves,
I fortunately could eliminate the issue of hubris in the subjects of study.

Studying long-dead creatures and their environments presents many variables,
but one is not their view of their place in nature. Especially given the newer tech-
niques of placing long-extinct species within their environmental context, with the
overlay of knowing that all such species remain subject to the ravages and rewards
of evolution, we paleontologists pride ourselves in placing organisms in a proper
context of time and place. Such is not the case when interpreting human history,
even when written. We run the risk of trying to place these sometimes very ancient
ideas within in a modern context and placing modern sensibilities on them.

In this book, then, the task is to see a diagram not as we now interpret it but
as the author and intellectually curious consumers at the time perceived it. Such
diagrams—Iladders, stairs, trees, tables, bifurcating figures—meant one thing at the
time they were created but, depending on the longevity of the figure, have affected
both how we draw such diagrams today and how we interpret them. Does a tree
figure with various species at its termini mean an evolutionary history? Does a
simple bifurcating diagram of various species represent a genealogy? When we
see diagrams of fish to amphibian to reptile to mammal to human, what do we
perceive these representations mean? The answer depends on when and where the
diagram appeared.

How do we measure progress in our understanding of the biological order? We
can identify benchmarks—among others, Lamarck’s use-disuse ideas and his “tree”
in 1809; Darwin’s natural selection and his hypothetical tree in 1859; Haeckel’s
many phylogenies in the latter nineteenth century; Simpson’s help in reconciling
Mendel and Darwin in the mid-twentieth century; and the rapid-fire introduction
toward the end of the twentieth century of Hennig’s cladistics, PCR, and related
molecular techniques for phylogenetic reconstruction, and the repeatedly doubling
of computing power. Building a scale of progress based on this sort of trajectory,
we made slow progress for more than two thousand years, began picking up speed
just over two hundred years ago, and turned vertically about fifty years ago. As we
shall see, the visual metaphors for this incredible progress have not kept pace, and
understandably so. As the number of species that we believe to exist and those we
think exist took an equally astounding upward turn, our ability to put this in visual
metaphors flagged. Who can grasp millions of interrelated species festooning the
tree of life? Our computers can calculate and even attempt to draw such trees, but
we must at some point simply look on in awe.
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CHAPTER ONE

Blaming Aristotle

Our perceptions as well as our misperceptions of the history of life on this planet
arise in large measure from the representations of evolutionary history, both verbal
and visual. One need not be a biologist to understand the meaning of “lower” and
“higher” animals. Images abound showing the march of primate evolution from a
lowly, monkey-like ancestor to the pinnacle of humanness—FHomo sapiens. We do,
of course, deem ourselves as the highest animals—in the Western tradition, just
below the angels. But what do we mean with these seemingly innocuous adjec-
tives? What makes us presume that we are the highest of animals: are we closer to
God, are we more complex, are we more highly evolved?

Natura Non Facit Saltus

We can blame Aristotle (384—322 B.C.E.). Aristotle’s views come to us in his ten
books titled Researches About Animals, more commonly known from the Latin
translation Historia Animalium (The History of Animals). His classification of life
accorded with the then accepted views of the four basic elements of nature (air,
fire, water, earth). Aristotle defined groups often in apposition, such as “bloodless”
animals and “blooded” animals, which basically correlate today with what we call
invertebrates and vertebrates. These two groups were then further subdivided into
what he called observable “forms” (eidé), larger groups, or “kinds” (gené). The Latin
words species and genera only loosely correspond to what we today mean by species
and genera. Although the relative hierarchy of species as subsets of genera still
pertains, Aristotle used these terms for much larger sets of animals (Mayr 1985;
Gagarin 2009).

Vi
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Of particular interest here, Aristotle also provided the first surviving attempts
in the Western world to arrange inanimate and animate objects in some ordered
sense based on their level of complexity. Even it images of his system ever existed,
none survives, yet his brief description suffices to make it quite clear what he
intended:

Nature proceeds little by little from things lifeless to animal life in such a way
that it is impossible to determine the exact line of demarcation, nor on which
side thereof an intermediate form should lie. Thus, next after lifeless things in
the upward scale comes the plant, and of plants one will differ from another
as to its amount of apparent vitality; and, in a word, the whole genus of plants,
whilst it is devoid of life as compared with an animal, is endowed with life as
compared with other corporeal entities. Indeed, as we just remarked, there is
observed in plants a continuous scale of ascent towards the animal. (Aristotle
2007:8.1)

Certainly species across groups share characters; thus Aristotle sees the scale
or ladder as forming a continuum, a succession without gaps from inanimate
objects through plants and then to animals, thus natura non facit saltus (nature
makes no leaps). Boundaries between groups do occur; we simply cannot dis-
cern them because of the continuous nature of characters shared by the various
groups (Balme, in Aristotle 1991). Aristotle provides us with an explicit state-
ment concerning the scala naturae, but he does not propose an evolutionary
basis for this continuity. Aristotle did not support claims of earlier ideas of
evolution made by other Greeks; such claims using Aristotelian scala naturae
come much later. Rather, for Aristotle all was cyclic, with no beginning and
no end.

Aristotle greatly influenced later writers on the same topic. Some four hun-
dred years later, the Roman Pliny the Elder (Gaius Plinius Secundus, 23—79 c.E.)
organized his thirty-seven-volume Naturalis Historia (Natural History) along the
lines of Aristotlean scala naturae. Although the name would imply a work con-
cerned with what now we call natural history, Pliny produced a far broader work
that included various aspects of Roman culture. We do not know if Aristiotle
would have approved, but unfortunately, as with Aristotle, if Pliny produced any
stairs of nature they do not survive.

Pliny shared his Stoic philosophy (that misfortune and virtue are sufficient
for happiness) with the Roman consul and orator Marcus Tullius Cicero (106—43
B.C.E.), specifically that purpose and design exist in nature, including humans’place
within it. These views carried forward as Christianity came to political and social
power in Europe. It must be said that these views, while monolithic, were not uni-
versal. Not all Romans of similar antiquity shared Pliny’s Stoic approach. The first-
century B.C.E. Epicurean Roman philosopher Lucretius (Titus Lucretius Carus,
ca. 99—ca. 55 B.C.E.) accepted that there are gods but that they have no interest
in humans, that the universe has no creator and was not created for humans, and
that nature ceaselessly experiments (Greenblatt 2o11). Troublemakers always nip at
the heels of authority. Nevertheless, the Stoic philosophies and Aristotelian scala



naturae held sway for the next millennium and a half but not in the way Aristotle
first articulated it.

Extending the Ladder to Heaven

In late Christian Rome and into the Middle Ages, Aristotle’s scale (ladder, stairs)
expanded beyond the earthly realm into heavenly matters, with some rather
interesting results. In this incarnation, the phrase the “great chain of being” is
often applied (Lovejoy 1942). Paul Carus (1900) presents us with a rather comi-
cal extreme that he titles “Satanic Temptations and the Ladder of Life,” which
comes from the encyclopedic illuminated manuscript Hortus deliciarum (Garden
of Delights, ca. 1161-1185) by Herrad von Landsberg (1130-1195), a twelfth-century
abbess or mother superior at the Hohenburg (now Mont Sainte-Odile) Abbey in
French Alsace. The book was written for the edification of novices. The version of
the ladder shown in figure 1.1 includes descriptions in Latin of what transpires in
the figure (Green et al. 1979). Her ladder includes only the portion of the great
chain of being that deals with human frailties and the steps to heaven, so strictly
speaking it is not an Aristotelian ladder. The text indicates rungs to heaven: purity,
contempt of the world, humility, obedience, patience, faith, and love of a pure
heart. In the upper left of the figure angels battle demons to protect the novices
from the temptations of city life, precious garments, money, the couch of laziness,
the joy of gardening, and possibly worst of all, the allure of worldly comforts that
militaristic abbots might wield against an unwary novice (Carus 1900).

Like Herrad von Landsberg, the sixteenth-century Franciscan friar Diego
Valadés (1533-1582) wrote a large tome for his fellow brethren, but unlike Her-
rad’s Hortus deliciarum, which was to help novices, Valadés’s Rhetorica Christiana
ad concionandi et orandi usum (1579) addressed missionaries on how to educate and
convert Native Americans. Valadés was the son of a Tlaxcaltecan Indian woman
and a Spaniard who had arrived in Mexico with Cortez. Valadés became a Fran-
ciscan friar, spending time as a missionary in his native Mexico before going to
Rome, where he wrote the Rhetorica with the intention not only of helping mis-
sionaries convert Native Americans but also of helping these missionaries better
understand Native American peoples (Alejos-Grau 1994; Fane 1997). For example,
three mundane figures show the Latin alphabet, using various familiar objects to
illustrate the letters. As far as is known, Valadés created all the illustrations used
in his volume.

The most often reproduced figure from Rhetorica is more ethereal (figure 1.2);
it clearly shows the great chain of being, although often identified as represent-
ing creation (Alejos-Grau 1994). A scroll surrounding the top of the figure reads
(in faulty Latin), “Ego sum principium et finis et preter me non est deus que [sic]
omnes dii gentium demonia” (I am the beginning and the end and beyond me
there is no god, and all the gods of the nations are demons). Just below the scroll
is the Trinity—God on his throne, the Holy Spirit as a dove, and Jesus Christ,
with Mary on their right. Surrounding these figures, six archangels waft burn-
ing incense toward the Holy Family. A chain descends from God’s right hand,
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FIGURE 1.1 “Satanic Temptations
and the Ladder of Life” (so named
by Carus 1899), from Herrad von
Landsberg's Hortus deliciarum

(ca. 1161-1185),
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figuratively if not literally anchoring the image as it passes downward through the
center of the illustration, terminating in hell at the head of Satan. Surrounding
Satan, various souls undergo forms of torture. Immediately above hell, an anchor-
like scroll festoons the image, across which is written “F Didicus Valadés fecit
(Friar Diego Valadés made this). In a rather tree-like fashion, arms protrude from
either side of the chain.

The base of the drawing above hell shows five circles representing the creation
of the stars, the separation between land and water, and that between chaos and
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FIGURE 1.2 Diego Valadés's great
chain of being, from Rhetorica
Christiana ad concionandi et orandi
usum (1579).

the world. The second from the right holds a bishop, possibly Saint Augustine,
and a child trying to understand the mystery of the Trinity (Alejos-Grau 1994).
Above this, the creation of life-forms commences with various plants, followed
next upward by two side arms bearing a menagerie of real land mammals (bear,
deer, goat, camel, elephant) mingled with mythic animals (unicorn, dragon). Sea
creatures—including bivalves, fish, turtles, and a whale—populate the next higher
arms. Above this, the level shows various birds walking and flitting about. Inter-
estingly, Valadés illustrates animals and plants from the five known continents,
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FIGURE 1.3 Valadés's (A) “Ecclesi-
astical Temporal Hierarchy" and

(B) “Ecclesiastical Hierarchy,” from
Rhetorica Christiana ad concionandi et
orandi usum (1579).

including for the first time some indigenous American animals and plants, such
as the quetzal, turkey, llama, cactus, maize, cocoa, and pineapple. Above the birds,
we finally reach humans, whose dress indicates peoples from around the world,
including Native America. Valadés’s intent shows the Americas as being as old as
the rest of the world and the Native Americans as part of this unity and universal-
ity of humankind, as descendants of Adam and Eve, who appear in the middle of
this level with Eve arising from Adam’s side (Alejos-Grau 1994). At the penulti-
mate level, below God, we find haloed and winged angels. We cannot forget the
poor fallen angels being cast from heaven on the right, who increasingly appear
less angelic as they fall, noticeably replacing their angel wings with bat-like and
then fairy-like wings.

The image intends to show an upward progression from plants; through ani-
mals, humans, and angels; and then finally to heaven. The levels progress, but do
not evolve, toward perfection. One problem: mammals rest lower than the fishes,
a very un-Aristotelian portrayal of the ladder of life. Also, the tree-like appear-
ance of the image is possibly illusory, if for no other reason than Valadés has two
other, more tree-like figures in Rhetorica, the first titled the “Ecclesiastical Temporal
Hierarchy” (figure 1.34) and the second the “Ecclesiastical Hierarchy” (figure 1.3B).
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