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Wallace: the Review, and Wallace: the Preview
Charles H. Smith, Western Kentucky University

Abstract: In this essay commemorating the one hundred year anniversary of his death,
Alfred Russel Wallace (1823–1913) is remembered for his main contributions to
biogeography, and pointed to as a possible source of inspiration for future work in that
field. As one of the science’s “fathers,” Wallace established both methods for study and
a long-lived geographical systemization of animal distribution patterns. His efforts,
moreover, may yet have the potential to inspire further new studies in the subject.
Keywords: Alfred Russel Wallace, biogeography, zoogeography, faunal realms,
Wallace’s line, riverine barriers theory, The Geographical Distribution of Animals

Figure 1. Woodcut portrait of Wallace (Cope 1891), from an 1877 photograph.

Alfred Russel Wallace (8 January 1823 to 7 November 1913), leading figure in the history of the
development of the field of biogeography, died one hundred years ago this month. A bit of
reflection thus seems in order, and all the more so because this father figure represents more than
just the ghost of a rich past. Indeed, it can be argued that we neither quite understand the full
scope of his contributions even yet, nor in turn where some of them might lead us in the future.
In this essay I will provide both a quick review of his seminal achievements in biogeography,1
and a look at some features of his work which perhaps have not been explored to a degree their
potential interest merits.
Wallace, it may be recalled, came from a poor but middle-class English family (he was born in
present-day Wales, but all things taken into account should really be considered an Englishman).
His family suffered a final financial breakdown when he was thirteen, and he was sent to London
to be apprenticed. After several months he ended up with an older brother who was developing a
reputation as a surveyor and engineer. In the late 1830s and early 1840s the two roamed, first,
the western England countryside, and then South Wales, looking for work. During this period
Wallace became interested in geology and plants, and took up with local natural history societies
and mechanics institutes. But in late 1843 the work flow slowed down, and he took a job as an
instructor at a private school in Leicester, teaching a variety of basic skills.
At Leicester he incidentally met Henry Walter Bates, later to become famous as the originator of
the theory of mimetic resemblance. Bates sparked Wallace’s interest in natural history collecting
– now, especially, insects. In early 1845, however, Wallace’s older brother died, and he felt
obliged to take over his business to tie up loose ends. Wallace soon soured on the work, and he
and Bates concocted a scheme to turn professional as collectors: they would explore some
remote region, paying their way through the sale of specimens they gathered. There was another
objective, however (irrespective of the complaints of Van Wyhe 2013, who has an uncertain
agenda in this regard). In late 1844 or 1845 Wallace had read the transmutationist tract Vestiges
of the Natural History of Creation (Anonymous 1844) and become an instant convert to its
message of organic change. Wallace realized early on that to discover the mechanism behind
evolution he needed to get into the field and study in detail particular groups of organisms. The
two young men left for Brazil in the spring of 1848.
Wallace spent most of his time in the middle and upper reaches of the Amazon system (most
notably along the Rio Negro: Wallace 1853a; see Fig. 2), concentrating on insects and birds. But
he also kept extensive notes on fishes, monkeys, palms, and the customs of the human occupants
of the region. Beyond this he paid attention to the region’s geology and physical geography (in
fact at one point he had planned to author a monographic tract on the physical geography of the
Amazon, perhaps modeling his work on the efforts of Alexander von Humboldt, fifty years
earlier). His focus on the combination of biology and geography led to his first important
observation in that context: that many species of animals (especially, monkeys) seemed to range
up to the banks of the larger rivers, but not beyond them to the other side. Was this evidence of
some process related to transmutation? Eventually he would theorize so, leading to what is now
known as the riverine barriers theory of speciation, a subject which continues to generate a
considerable literature. Wallace himself first refers to this phenomenon in publications
following his return to England in 1852 (Wallace 1852, 1853b), dwelling on its relation to
1

Wallace, of course, had well-known associations with many other subjects – for example, land tenure reform,
spiritualism, and anti-vaccinationism – but we will restrict our comments here to biogeography.

geological characteristics. In the first of these works he asks: “Are very closely allied species
ever separated by a wide interval of country? What physical features determine the boundaries
of species and of genera? Do the isothermal lines ever accurately bound the range of species, or
are they altogether independent of them? What are the circumstances which render certain rivers
and certain mountain ranges the limits of numerous species, while others are not?” This again
suggests a Humboldtian perspective on the matter of possible causalities.

Figure 2. Fold-out map of the Rio Negro, from Wallace (1853a).

Wallace remained in South America for four years (Bates, a much longer period). Although he
quickly became a very skilled collector, many of his notes and specimens unfortunately perished
on his way home in mid-1852 in a ship’s fire. Further, he had come to no conclusions regarding
the origin of species. A second voyage of discovery would be necessary.
This time he went by himself (though for a while he traveled with a British teenage assistant). In
early 1854 he left England for what was then known as the Malay Archipelago, roughly
constituting what is now Indonesia. This second, more famous, effort would last eight years, and
rate consideration as the single most successful natural history expedition of all time (see Fig. 3).

His first base of operations was Singapore and the lower Malay peninsula, but by November he
was working in Sarawak as a guest of the “White Rajah” Sir James Brooke (1803–1868). There,
probably in late 1854 or earliest 1855, he read a new article by the prominent naturalist Edward
Forbes (Forbes 1854) that espoused some rather backward-looking biogeographical views.
Wallace was ready, and in early 1855 wrote out his “On the Law Which Has Regulated the
Introduction of New Species” (Wallace 1855), which featured the final paragraph:
It has now been shown, though most briefly and imperfectly, how the law that "Every
species has come into existence coincident both in time and space with a pre-existing
closely allied species," connects together and renders intelligible a vast number of
independent and hitherto unexplained facts. The natural system of arrangement of
organic beings, their geographical distribution, their geological sequence, the phænomena
of representative and substituted groups in all their modifications, and the most singular
peculiarities of anatomical structure, are all explained and illustrated by it, in perfect
accordance with the vast mass of facts which the researches of modern naturalists have
brought together, and, it is believed, not materially opposed to any of them. It also claims
a superiority over previous hypotheses, on the ground that it not merely explains, but
necessitates what exists. Granted the law, and many of the most important facts in
Nature could not have been otherwise, but are almost as necessary deductions from it, as
are the elliptic orbits of the planets from the law of gravitation.
Some have considered this work – the “Sarawak law” paper – the cornerstone of modern
biogeographical studies. It is also, of course, a centrally important early evolution tract – though
Wallace’s description of the way space and time are joined in the biological record avoids any
explicitly transmutationist rhetoric. Although the results of evolution could be plainly seen
through the combination of the geological record and geographical distributions, no mechanism
of change had yet occurred to him.
It has sometimes been lost on biogeographers that this work also represents an important
precursor to vicariance biogeography. While Wallace never pursued such thinking directly, it is
nevertheless true that the nine geographical and geological propositions that support the “Law”
define a kind of continuity that is essential to vicariance theory.

Figure 3. Fold-out map of Wallace’s collecting routes in the Malay Archipelago, 1854–1862
(Wallace 1905).

About a year later, in early 1856, Wallace left Sarawak for good. After a stay in Singapore, he
made for Bali and Lombok in mid-1856. Three months of collecting on these islands led him to
his next important biogeographical discovery: there seemed to be a sharp discontinuity in species
ranges between the two islands. Many species common to the islands west of the channel
between them did not appear east of it, and vice versa. This pattern disjunction became known
as “the Wallace line” (though not immediately; it was some years later that T. H. Huxley gave it
its name: Huxley 1868). Wallace’s first full treatment of the phenomenon did not come until
1859, when he sent a classic paper from the field titled “On the Zoological Geography of the
Malay Archipelago” (Wallace 1860) to Darwin, who had it read before the Zoological Society.
The Wallace line, though in no sense an absolute feature, has figured prominently in
biogeographical interpretations of the region ever since its discovery. It represents a much more
complete filter for some forms than others, a fact devolving both from the varying dispersal
capacities of organisms, and the region’s complex geological history, much of which was not
known in Wallace’s time. Still, he was able to identify its most basic physical characteristic, its
alignment with the edge of the shallow continental shelf seas to the west, and deeper waters to
the east.
In early 1858 Wallace had the epiphany leading to his discovery of the principle of natural
selection. The original “Ternate essay” (Wallace 1858), though it made no specifically
biogeographical claims, was enlisted, even before it was published, as a challenge to Charles
Lyell’s largely creationist biogeography stance. Wallace had published an analysis of
distribution patterns in the Aru Islands chain some months earlier (Wallace 1857) that drew on
ideas from the Sarawak law essay; the later work questioned Lyell’s views on how different and
geographically disconnected, but ecologically similar, species could come into being. He sent
the 1858 manuscript to Darwin with the request he send it to Lyell if he thought it worthy. But it
was Darwin who was most affected by its words, and its immediate publication made further
discourse on the matter pointless (for the time being).

Meanwhile, Wallace had noticed an article by the ornithologist P. L. Sclater presenting a
worldwide regionalization of bird faunas (Sclater 1858). Wallace replied to this (Wallace 1859)
with some notes of support and extension. Some years later the Sclater-Wallace system was
institutionalized in the latter’s two-volume set The Geographical Distribution of Animals
(Wallace 1876), in which the faunal classification scheme emerged as the backbone of the work
(see Fig. 4). For over seventy-five years this book reigned as the bible of zoogeography studies,
until toppled by the combination of new concepts in systematics, and a revised understanding of
the geological history of the earth’s surface.

Fig. 4. Wallace’s geographical regions (Wallace 1876).

After Wallace’s return to England in 1862 he set off in a number of intellectual directions, but
biogeography always remained a significant interest for him through to his death in 1913. Four
books of his from this period summarized his views on the subject, and all remain classics of the
natural history literature. The first, published in 1869, was The Malay Archipelago, a splendid
all-around accounting of his eight-year collecting adventure, replete with numerous observations
on the characteristics of the floras and faunas he met up with. Next came The Geographical
Distribution of Animals, and two years later, in 1878, Tropical Nature and Other Essays. The
latter work is probably Wallace’s most substantial effort in ecological biogeography, and
includes among other subjects a discussion of the reasons for the latitudinal diversity gradient in
species numbers, a phenomenon that has intrigued investigators since the time of von Humboldt.
Next, in 1880, Wallace released Island Life, an analysis of particulars of island biology and
biogeography which includes a large section on glaciology as related to the characteristics of
distribution of past and present-day organisms.
Much more, of course, could be – and has been – written on these Wallace endeavors, and this
far from exhausts the range of his attention to biogeographical subjects. Very briefly, we may

consider that he also was either the first, or an early, person to discuss: how bird migration may
be linked to natural selection; the characteristics of the Great American Interchange; how the
animal extinctions at the end of the Pleistocene might have been caused by over-hunting by
Amerinds; the various conditions of dispersal of seeds, and larval and adult animal forms; the
causes of disjunct distribution patterns; how the existence of temperate and arctic plants in lower
latitude locations might be explained by alpine corridor dispersal; the statistical measure of
biotas; conservation biogeography; and what kinds of physical factors should be involved in
discussions of the possibility of life on other planets. In another direction, the representative
faunas plates in The Geographical Distribution of Animals helped inspire the development of the
so-called “faunal dioramas” we commonly see in natural history museums (and more recently,
the biome displays becoming popular in zoos).2
The Future Wallace
“The Future Wallace” has two components, in its biogeographical context: (1) what areas of
investigation might still be needed to flesh out our understanding of Wallace’s biogeography (2)
what novel areas of research might already be suggested by Wallace’s work, and require only the
will to proceed. In the interest of space, two brief examples each of such study will be sketched.
Beyond the (many) scattered articles on the subject, only one writer has produced an entire book
on Wallace’s biogeography, Alfred Bueno Hernández (Bueno Hernández and LlorenteBousquets 2003). All of Bueno Hernández’s works on Wallace are in Spanish, in which this
writer is not fluent, but judging from what I have been able to pick up he believes that Wallace
went through a decided evolution in his approach to the subject through the 1850s to the 1870s (a
position largely shared by an earlier writer on the subject, Fichman 1977). I have grave doubts
on this score, however. It is often opined that Wallace became more and more of a dispersalist
as he aged, but his writings don’t bear this out. It is true that later on he discussed subjects such
as dispersal corridors and seed transport to remote islands, but at the same time he produced
analyses of disjunct populations and remnant forms, and before the days of natural selection he
was enthusiastic about the circumstances of Amazonian monkeys and butterflies (populations
whose distribution patterns might be due either to dispersal or vicariance, depending on the ages
of the populations, and of the rivers). I believe further analysis will show that he simply took up
questions as they occurred to him, using whatever kinds of explanation seemed appropriate in a
given instance. A doctoral dissertation is needed to examine this matter in the detail it deserves.
A perhaps more important matter is how Wallace’s perspective on natural causality developed in
the 1840s and 1850s. We know Wallace took interest in the writings of geologist Charles Lyell
as early as the early or mid 1840s; this provided him with a uniformitarian stance on natural
processes that would eventually sustain his non-catastrophist, non-Lamarckian transformist
position on biological change. But originally Lyell himself was not a transformist, preferring a
creationist position when it came to explaining the particulars of geographical distribution of
living forms.
2

A review of the secondary literature on these subjects can be found at the author’s Alfred Russel Wallace Page, on
the internet at: http://people.wku.edu/charles.smith/wallace/BIOG.htm#path5 and, more generally,
http://people.wku.edu/charles.smith/wallace/second.htm and http://people.wku.edu/charles.smith/wallace/bib5.htm
.

So to what part of Lyellian thinking did Wallace continue to adhere, and why, and what part did
he come to reject, and why? This complex issue is taken up in part in a new study by Costa
(Costa 2013), but his discussion does not address one of what I feel to be the most important
elements involved. In the 1840s and early 1850s, Wallace was much more the disciple of
another man than he was Charles Lyell: Alexander von Humboldt (Smith 2013a). Humboldt
(1769–1859) was far senior to either man, and after his own travels in South America from 1799
to 1804 had become the most renowned naturalist in Europe (in fact it has been said his fame
among all living figures was second only to that of Napoleon’s). Lyell himself was a famous
follower of Humboldt’s method, as the dozens of references to his works in Lyell’s most
important books attests. Interestingly, Wallace cites Humboldt at least nineteen times in works
of his published up to 1857, and Lyell only twice (and one of these is just the addition of his
name to a library collection list).
Humboldt and his “terrestrial physics” arguably exerted a strong influence on the young Wallace
(see Smith 2013a, 2013b), as did the work of some of Humboldt’s nineteenth century disciples
(for example, F. J. F. Meyen and Justus von Liebig: see Smith 2013a, 2013b). This can be seen
in Wallace’s close attention to measurement and accumulating geographical data, and,
importantly, to the early philosophy he adopted that large-scale environmental influences might
be behind biological evolution inertias. His pre-1858 unwillingness to regard adaptations as the
primary indicators of evolutionary trends was undoubtedly related to this perspective. It was not
a perspective, however, that initially helped him find an evolutionary mechanism – until he
focused on Lyell’s views on biogeography, which included a flawed understanding of how
distribution might be related to geology. Wallace (1855) showed how it could, and opened the
way for the natural selection theory. It should be noted that this (Wallace 1858) and its “steam
engine governor” model much more closely looks toward Humboldtian ideas on “terrestrial
physics” than it does any other kind of influence Wallace had absorbed over the years.
So, one can argue that we need to take a much closer look at the Wallace–Humboldt relationship.
This will make it a good deal easier to understand Wallace’s biogeographical directions after
1858.
Meanwhile, we may ask whether what we already know of Wallace’s ideas might be used more
fruitfully in solving some of the problems of our own time. One that stands out to me is the
general “what leads to biodiversity?” question. For the past twenty years or so the main means
of investigating this question has been, effectively, correlation analysis: between measurements
of biodiversity, and certain characteristics of the physical environment such as temperature or
insolation. Philosophically, this is not much in advance of the studies carried out more than one
hundred fifty years ago by plant geographers such as Augustin and Alphonse de Candolle. We
would do better to consider evolutionary models, and Wallace’s own natural selection concept
fits the bill perfectly.
In the 1980s I developed such a model, in my Dissertation and a follow-up paper (Smith 1984,
1986). It was based on the idea, following Wallace, that natural selection represents, most
precisely, “elimination of the unfit.” This can be construed as a negative feedback loop (also
recognized by Bateson 1972), thus representing only a part of the “evolutionary” process. The
complementary positive feedback element is environmental engagement (i.e., assdembly into
community structure), theoretically at slower or faster rates in different geographical directions.
This leads to a number of interesting ecosystem theory-related questions, such as whether the

tropical regions are actually the “low-stress” areas they are often portrayed as being. Sustaining
evolution – the notion of a regime of greater drift in selection outcomes – might actually be
greater in the temperate regions. My Dissertation was based on data sets that could be improved
upon today, but nevertheless supported the notion that present-day range limits in mid-American
mammal and herptile species did geographically correlate with the stress-based “engagement
field” constructed. A few years ago I performed a quick follow-up study based on the premise
that species from the earlier study that were present in “low-stress” areas should be represented
by higher sub-species numbers across their entire range; the results were not published but
proved highly significant.3
As a final “what might we do now?” kind of suggestion, consider the Wallace-Sclater faunal
regions model we all know and love. This has served its purpose over a long period of time, so
much so that even revisions of it remain considerable news (note Holt et al. 2013). Most
observers consider it to be no more than a statistical overview of faunal patterns; Wallace
himself, however, regarded it as the ultimate natural expression of the “laws of biogeography.”
His viewpoint again harkens back to his Humboldtian roots, as the final biological outcome of
the latter’s “terrestrial physics” (more loosely, physical geography). Might he be correct?
Years ago I thought out a General Systems Theory model based on the natural philosophy of
Benedict de Spinoza (1632–1677). A paper on the subject was published in 1986; I have since
had some changes of mind on how to apply the model, but its basic approach I still support.4
Basically, the study looks at the form a branching, evolutionary, hierarchy must take if all
combinatorial inclusions within the system (for example, how four sets combine into three, three
into two, six into four, etc.) maintain most-probable-state relations. It turns out that a set
hierarchy of this type cannot extend beyond an initial seven set (tip) structure. Wallace’s 1876
model consists of six regions, but does not include one for marine forms. I am currently
investigating whether the data presented by Holt et al. (2013) can be used to show that a sevenregion formulation represents not only the statistically most superior one, but exhibits other
characteristics possibly suggestive of a “final causes” explanation (in the manner of Smith and
Derr, 2012). Wallace himself was a favorer of final causes-based explanation, probably as a
result of his early interest in von Humboldt, but he was unable to go any further than he did in
this direction, in his time, for lack of sources of information, appropriate measurement
techniques, and a useful philosophical platform.
I submit that the Wallace era may not be over just yet; we are still learning lessons from him that
may take us in wholly new directions.
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