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At the beginning of the nineteenth century most

theorizing British naturalists supported a Biblical

account of the distribution of life which was based

upon the notion that life had been dispersed from the

resting place of the ark. This implied a relatively

even dispersion of life about the Earth, but explor-

ations found life to be regionalized into several

major geographical areas, each of which contained a

distinct fauna and flora. The Biblical account became

untenable when it was unable to explain this region-

alization phenomenon and several other phenomena, such

as; the presence of life on remote islands, discon-

tinuous distributions of some species, and finally,

the fact that distributions of extinct and extant

life often differ.



British natural theologians (those who attempted to

merge science and religion) adopted the theory of catas-

trophism to explain the problems facing biogeography.

Catastrophism allowed the natural theologians to explain

the phenomenon of regionalization as the result of sev-

eral areas of creation. A major goal of the natural

theologians, from James C. Prichard (1786-1848) to

Philip L. Sclater (1829-1913), became the attempted de-

lineation of the design of the regions of creation.

Their theory could not be supported as new data demon-

strated a lack of design in the distribution of life.

The rival tradition of explanation was provided by

those British naturalists who were interested in positing

a non-miraculous, natural theory. Pre-Darwinian evolution

was scientifically unacceptable to this tradition, there-

fore the only scientific alternative was the theory

based upon the natural creation (spontaneous generation)

of species. This theory was proposed by Charles Lyell

(1797-1875), R. B. Hinds (1812-1847), and others. The

lack of a mechanism for the natural creationists' scheme

kept the theory from being widely accepted in Britain.

Both rival theories framed the problems that had to

be answered by the Darwin-Wallace theory of evolution,

the foundations of which were in part constructed by the

natural theologians and the natural creationists.
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AN ASSESSMENT OF RIVAL BRITISH THEORIES OF
BIOGEOGRAPHY, 1800-1859

I. INTRODUCTION

One of the major pieces of scientific evidence

supporting the theory of evolution was provided by the

study of the geographical distribution of life, or

biogeography. By the early nineteenth century bio-

geographical theory had encountered several major problems.

These problems were not satisfactorily resolved until the

Darwin-Wallace theory of evolution was eventually proposed.

Historical studies of this immensely important field

are for the most part restricted to post-Darwinian bio-

geographical work, or consist of statements dismissing

pre-Darwinian work as either relatively unimportant or

inferior to later work.1 These statements are regretable

1
For example see such works as: Philip J.Darlington,

Jr., "Darwin and zoogeography," Proceedings of the American
Philosophical Society, Vol. 103 (1959i; Frank N. Egerton,
'Studies of animal populations from Lamarck to Darwin."
Journal of the History of Biology, Vol. 1 (1968); Hans
Gadow, "Geographical distribution of animals," in Darwin
and Modern Science, ed. by A. C. Seward (Cambridge:
Cambridge University Press, 1909); Sir William Thiselton-
Dyer, "Geographical distribution of plants," in Darwin
and Modern Science (1909); John C. Greene, The Death of
Adam; Evolution and its Impact on Western Thought CAmes,
Iowa: Iowa State University Press, 1959), see particulary
pp. 272-279; Michael T. Ghiselin, The Triumph of the
Darwinian Method (Berkeley: University of California
Press, 1969), Chapt. 2, pp. 32 -45. Some historical studies



2

because the biogeographical work carried out from the

beginning of the nineteenth century to the proposing

of the Darwin-Wallace theory of evolution is of major

historical importance to the founding of that theory.

This thesis is an attempt to analyze the problems

that faced earlier theories of biogeography and to

show that the resolving of these problems was a major

factor in the proposal of the theory of evolution.

The only work to be discussed will be the theories

proposed by various naturalists dealing with biogeo-

graphical problems. A majority of the work in this

field was empirical in nature. In the tradition of

Francis Bacon and John Stuart Mill, most British nat-

uralists dealing with the problems of the distributions

of life theorized very little. Most preferred to pro-

duce data in a strictly empirical fashion, thereby

working on an entirely different level from those pro-

posing theories. This level of empiricism is-not the

main interest of this discussion, but a brief exam-

have been written which attempt to judge the pre-
Darwinian biogeographical work on its own merits. See
particulary the discussions in Wilma George's Biolog-
ical Philosopher; a Study of the Life of Alfred Russel
Wallace (London: Abelard-Schuman, 1964) and R. A.
Richardson, The Development of the Theory of Geograph-
ical Race Formation: Buffon to Darwin, Doctoral disser-
tation (University of Wisconsin, 1968).



3

ination of the empiricist's level of research is

necessary here since it is the foundation upon which

the theoretical work was based.

In reading through the summaries of literature

"On Botanical Geography" for the years 1842-1845, as

published by the Ray Society, one will become aware

of the fact that a majority of the British papers are

of a descriptive, non-theoretical nature.2 The British

naturalists, for the most part, produced long lists of

species for a given region with few or no remarks

regarding the implications of their distributions.

Such studies were little more than the catalogings of

living forms.

Although most British naturalists did not

explicitly engage in theorizing, they often revealed

their positions implicitly. Most can be placed into

one of the two categories of thought to be discussed

in later chapters;; i.e., either within that tradition

influenced by natural theology, or into the opposing

scientific tradition which attempted to divorce the

miraculous and design from its theories.

2These are found in Reports and Papers on Botany
(London: Printed for the Ray Society, 1846-1849).
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The following discussion is restricted in time

from the period at which the literal Biblical explan-

ation of the distribution of life lost its credibility

in Britain, around 1800, to the time of the proposal

of the Darwin-Wallace theory, 1859. For the most part

only British theories will be discussed. I feel that

by omitting Continental theories this discussion has

not been compromised since the same major theoretical

traditions were held both in Britain and on the

Continent. In discussing British theories of biogeo-

graphy, I believe that the related theories held on

the Continent will also be represented.3

N. von Hofsten suggests that the major theo-
retical traditions regarding the origins of species
were held on the Continent as well as in Great Britain.
See his "Ideas of creation and spontaneous generation
prior to Darwin," Isis, Vol. 25 (1936),pp. 80-94.
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II. THE BIBLICAL EXPLANATIONS

In eighteenth-century Britain the prevailing

explanation of the geographical distribution of life

was based directly upon the account as related in

Genesis. All extant life was thought to have descended

from the survivors of the deluge which were saved in

the ark of Noah. According to the account of the de-

luge in Genesis, all life on Earth was destroyed

except for a pair of each kind of "unclean" animals

and seven pairs of "clean" animals.4 When the flood

waters subsided, and the ark settled upon the slopes

of Mount Ararat, humans and animals dispersed to

restock the devastated earth.

At first there was little reason to question the

Biblical account since it appeared to explain the

distributions of life quite well. However, explor-

ations into previously unexplored regions of the Earth

in the sixteenth through eighteenth centuries brought

data back to British naturalists which strained the

credibility of the Biblical account. Toward the end

of the eighteenth century, the number of new species

arriving from newly explored regions was becoming

4Genesis 7:2.
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overwhelming. For example, in 1542 there were only

500 species of plants known, but by 1600 there were

some 5,200 species listed.5 By 1688 Joseph Pitton

de Tournefort (1656-1708) had cataloged approximately

10,000 plants, and shortly thereafter John Ray (1628-

1705) had compiled a list of 18,000. In 1757

Linnaeus (1707-1778) dropped this figure to only 6,200

by combining species rather than separating them, but

plant specimens still flooded in. By 1805 the count

of Linnaean plant species was up to 20,000, and by

1824 A. P. de Candolle (1778-1841) listed 50,000

species of plants. The figures for new animal species

are not as staggering as for plants, but the list of

animals increased rapidly toward the latter half of

the eighteenth century.

This increasing number of new species. placed a

strain on the credibility of the Biblical account

because it was difficult to believe that so many

5These data are from A. Cailleux, "Progression
du nombre d'especes des plantes decrites de 1500 a nosjours," Revue d'histoire des sciences, Vol. 6 (1953),pp. 42-49; taken from William Coleman, Georges Cuvier,
Zoologist (Cambridge, Mass.: Harvard University
Press, 1964), p. 18. See also: W. T. Stearn, "Botan-
ical exploration to the time of Linneaus," Proceedingsof the Linnean Society of London, Vol. 169 (1958),pp. 173-196.
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thousands of species could have been physically

housed in the ark. At the same time it was difficult

to imagine all of the thousands of known species

being able to survive in the area of the ark's resting

place in central Asia. The habitats required for

diverse forms of life, from penguins to camels, were

not available at such a point of dispersal. An

adjustment in the Biblical theory was necessary to

keep it scientifically credible.

Carolus Linnaeus6 was one of the first scientists

to attempt to make a major modification in the

Biblical tradition of biogeographical explanation.

Linnaeus proposed a revised version of Genesis which

he felt would solve the problems that had arisen due

to the tremendous influx of new data. Linnaeus's

revision was accomplished by completely removing the

deluge and the ark from the Genesis tradition.

Linneaus stated that life originated on a large island

in a primeval ocean which formerly covered the entire

earth. 7
The island was endowed with a vast diversity

A6
The Latinized version of Carl von Linne.

7James L. Larson, Reason and Experience* the
Representation of Natural Order in the Work of Carl
von Linne tBerekeley: University of California Press,
1971. 95-97.
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of terrain and climate allowing for every kind of

conceivable habitat for each species of plant and

animal life. On this island, God created a single

individuAl of each hermaphroditic species, and a

pair of individuals of each sexually reproductive

species. As the great sea finally ebbed to its pre

sent level, the various species of plants and animals

eventually dispersed to those parts of the world in

which they are now to be found.

The biogeographical discussions in Linneaus's

theory of creation were perfunctory and speculative.

He presented no empirical evidence for these views.

His theory was only a modification of the Biblical

scheme and retained most of the weaknesses which kept

it from solving the biogeographical problems arising

at the time. The religious implications of the theory

was its main redeeming feature for many naturalists

of the eighteenth century. Linnaeus's adjustment did

attempt to answer some of the physical problems

inherent in the deluge account, but he left untouched

other major problems that were being generated by the

mass of increasing data arriving from new explorations.

One of the main difficulties for Linnaeus's

theory and the Biblical theory was the phenomenon of

the regionalization of life. It was discovered that



9

various major geographic regions of the Earth

possessed their own forms of life, usually distinct

from other regions. This recognition was contra-

dictory to the implications in the Biblical account

of dispersion which suggested that life had dispersed

from a single point on Earth, therefore, diffusion of

life should be relatively homogeneous. That impli-

cation was in the minds of early explorers who ex-

pected to find in new lands the same species of plants

and animals with which they had been familiar in

Europe. Naturalists were often surprised at the

unique forms of life found in newly explored areas and

had no explanation for this phenomenon of regional-

ization. The problem of explaining how animals dif-

fused from the ark into the region of the New World

without leaving their kind in the Old World was a

puzzle. As early as 1589 Jose de Acosta (ca. 1539?'-

1600) had noted this problem as a result of his

travels to the New World. 8 Since all living species

of animals were preserved in the ark,

it followes that those beasts, of whose kindes
we finde not any but at the Indies [the New
World], have passed thither from this contin-
ent [the Old World), as we have saide of other

8
Acosta was a Jesuit missionary who spent most of

his stay in the New World in Peru.
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beasts that are known unto us. This supposed,
I demand how it is possible that none of their
kinde should remaine heere? and they are
found there, being as it were travellers and
strangers. Truly it is a question that hath
long held me in suspense.9

As late as the eighteenth century many naturalists

still were not totally aware of the phenomenon of

regionalization. The result was that many species of

newly explored areas were thought to be the same as

those of the Old World. Holding the Biblical or

Linnaean notion of dispersion of life from a single

point on Earth, many naturalists collected plants and

animals from foreign countries thinking that the new

specimens were the same species that they knew in their

own countries. This kind of error was lamented by an

American naturalist in 1785 when he noted that "From

the want of botanical knowledge, the grossest mistakes

have been made in the application of the English names

of European plants to those of America."10 Data

9Josef de Acosta, The Natural and Moral Histor of
the Indies (London: Hakluyt Society, 1880 , Vol. 1,
p. 277. A reprint of the 1604 English translation by
Edward Grimstone.

10Manasseh Cutler T1742-18231 "An account of some
of the vegetable productions, naturally growing in this
part of America, botanically arranged," Memoirs of the
American Academy of Arts and Sciences, Vol. 1 (1785),
p. 398.
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continued to mount making British scientists aware

that most of the new specimens from the new areas were

indeed new species.

Linnaeus's adjustment removed the deluge from the

Biblical account, but many naturalists in England did

not want to make such a drastic revision. It was

hoped that some other explanation might save the deluge

account and yet satisfactorily answer the questions

which caused Linnaeus to remove the deluge from his

theory.

One such attempt was made in England by Thomas

Pennant (1726-1798) .11 Pennant not only made an

attempt to answer the difficulties that caused Linnaeus

to remove the deluge account from the Biblical theory

of biogeographical explanation, but he also faced the

problem of regionalization that Linnaeus had avoided.

Pennant was aware of the problems of the distribution

11Pennant was the eldest son of a Welsh family.
He spent several years at Queen's College, Oxford, butdid not graduate. He toured widely in Europe and
corresponded or visited with some of the most influ-
ential scientists of the century. Linnaeus, Buffon,
Voltaire, Pallas, and others were some of those with
whom he made contact. He wrote several monographs
on zoology, and is generally counted as one of the two
or three leading British zoologists of the eighteenth
century. See Carol Urness, ed., A Naturalist in
Russia; letters from Peter Simon Pallas to Thomas
Pennant (Minneapolis: University of Minnesota Press,TUZVT7-
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of animals, especially the newly discovered forms

of the New World and how they had managed to travel

from the ark's resting place to the New World, leaving

no representatives in the Old World. In 1769 he

expressed his puzzlement to the Selbourne naturalist,

Gilbert White (1720-1793) .12 White had no answers,

but did display concern over some scientific attempts

to explain how the animals got from one continent to

another.

The question that you put with regard to those
genera of animals that are peculiar to America,
viz. how they came there, and whence? is too
puzzling for me to answer; and yet so obvious
as often to have struck me with wonder. . . .
The late writers notably Buffon . . . stock
America from the western coast of Africa and
the south of Europe; and then break down the
Isthmus that bridged over the Atlantic. But
this is making use of a violent piece of
marchinery; it is a difficulty worthy of the
interposition of a god: "Incredulus di."13

Pennant heeded the implications in White's letter and

made no use of land bridges which suggested miraculous

interventions by God. To work within the most natural

12For the life and works of White, see Gilbert
White, The Natural History and Antiquities of Selborne,
edited by L. C. Miall and W. Warde Fowler (New York:
G. P. Putnam's Sons, 1901). In contrast with Pennant,
White accomplished nearly all of his scientific
observations within the region of Selborne.

13
Gilbert White, Selborne, pp. 55-56.
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framework possible, Pennant said that the animals of

the ark must have crossed into America via the Bering

Strait area after a long journey across Asia.14 The

wanderings of the animals were said to be divinely

directed and were thought to be necessary to prevent

the Old World from becoming overpopulated.15 There

were, of course, many difficulties that were impossible

for Pennant to answer scientifically, such as the

motivational basis for the determined efforts of the

animals to seek out new homes in a distant continent.

Pennant admitted such problems, but felt that some

scientific attempt had to be made to answer them. In

the exact spirit of his seventeenth-century prede-

cessors, working within the tradition of natural

theology, Pennant declared that

To endeavour to elucidate common difficulties
is certainly a trouble worthy of the philosopher
and of the divine; not to attempt it would be
a criminal indolence, a neglect to Vindicate
the ways of God to man.16

But he declares that some of the present problems are

14"America," Encyclopaedia Britannica, 3rd ed.
Vol. 1 (1797), p. 567.

15Ibid., p. 569.

161bid., p. 568.
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in the class of phenomena whose "causes are concealed,"

and resorting to the miraculous in several explanations,

he admits that occasionally, "In such cases, faith

must be called in to our relief. u17

Pennant's attempted explanation of the distri-

butions of animals was inadequate in many respects

and required the use of divine intervention at many

points. He attempted to provide as natural an explan-

ation as possible, yet still save the Genesis account;

but too many problems arose. How could tropical

animals withstand the arctic weather of Siberia and

Alaska in their migrations? What was the driving

force that made llamas and rheas migrate on to South

America while buffalo and beavers stayed in North

America? How did some of the more sedentary animals,

such as sloths, manage to make such a journey at all?

Such questions could not satisfactorily be answered

by Pennant. His revision of Genesis did attempt to

explain how life might have diffused from a single

point on earth, but the miraculous was necessitated

each time a problem arose that could not be answered

by Pennant's scheme. Pennant made a permanent

17Ibid.
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contribution to biogeography with the notion that

life may have passed into the New World from the Old

World via existing land bridges. 18
Pennant's treat-

ment of the problem of the regionalization of life was

an attempt to answer one of the major distributional

difficulties of his day.

Besides regionalization, there were at least

three other major problems facing the traditional

interpretation of the Genesis story that he did not

attempt to solve with his modification of the Biblical

theory. One of these was the distribution of island

species. How did species get to remote islands, and

how could the island species be explained when they

were geographically unique or endemic? Island species

eventually became evidence for those believing in

divine multiple creations of species, as well as for

those positing the spontaneous generation, or the

18Pennant probably derived many of his notions
from the German naturalist, Peter Pallas (1741-1811).
Pallas wrote to Pennant of the Bering Strait region
perhaps suggesting that the area might indeed allow
for the crossing of animals from the New to the
Old World. See Pallas's letters to Pennant in
Urness's A Naturalist in Russia.
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natural creation of new species.19 It was often

difficult or impossible to explain the existence of

island species by normal processes of dispersion from

a single point as demanded by the Biblical explanation.

Island distributions were to become a major problem

for future biogeographical discussions and were

certainly a stumbling block to the Biblical account

of geographical distribution.

A third major problem facing proponents of the

Biblical account of the creation and dispersion of

species was that of the disjunct (or discontinuous)

distributions of some species. It was difficult to

explain why a species should be found in two widely

separated locations, say on the slopes of two distantly

separated mountains, with no representatives of the

species between the two locales. The Biblical account

of the dispersion of life from a single point implied

the existence of members of a species between two

distant populations, since one population should have

derived from the other by normal processes of

19For the rest of this paper the term "natural
creation" will be used in place of the more ambiguous
term "spontaneous generation," when referring to the
origin of new species. A full explanation of the
reason for the use of this term will be given in the
section entitled "Natural Creation," of Chapter IV.
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generation and dispersion.

A fourth problem for the Biblical account, the

distribution of fossil forms of life, became apparent

in the eighteenth century. 20
It was generally

recognized that fossils were remains of ancient life;

but were those forms related to modern similar forms;

and what of the forms that did not resemble any known

life of today? There were also biogeographical

implications in the fossil record, the foremost being:

why did the former distributions of life differ from

present distributions? Why, for example, were fossil

opposums found in Great Britain, yet the modern

opposum's distribution does not include that country?

All of these problems became more formidable as new

data arrived from new explorations. Eventually the

Biblical theory, even with the modifications made by

Linnaeus and Pennant, lost its ability to provide a

viable explanation.

In the early nineteenth century several new

theories were proposed in response to the difficulties

inherent in the Biblical theory of biogeographical

20Francis C. Haber, "Fossils and early cosmology,"
in Forerunners of Darwin: 1745-1859, edited by
Bentley Glass, Owsei Temkin, and William L. Straus,
Jr. (Baltimore: Johns Hopkins Press, 1968).
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explanation. The seeming diversity of theories,

however, can be categorized into one or the other of

two opposing traditions. One tradition was that

influenced by the tenets of natural theology, and

the opposing tradition was a scientific tradition

which attempted to omit divine interventions of God

from its explanations. The first tradition to be

discussed will be that body of thought influenced by

the ideals of natural theology.
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III. THE NATURAL THEOLOGY TRADITION

The tradition of natural theology was firmly

established in Britain in the seventeenth century by

those natural philosophers who attempted to produce

an amalgamation of science with religion.21 These

British natural theologians belonged to a tradition

that attempted to glorify God through a scientific

study of His works. That tradition had its roots in

antiquity, at least to the time of Galen (129-199

A. D.). 22
In Britain the foundation of empirically

based science, which was to become the natural

theologian's basic tool, was shaped as early as the

21Excellent discussions of natural theology can
be found in Richard S. Westfall, Science and Religion
in Seventeenth-century England (New Haven: Yale
University Press, 1958); Charles C. Gillispie, Genesis
and Geology; a Study of the Relations of Scientific
Thought, Natural Iheolo and Social Opinion in-eat
Britain, 1790-1350 New York: Harper and Row, 1959
and Robert K. Merton, "Science, technology and society
in seventeenth century England," Osiris, Vol. 4 (1938).

22Galen of Pergamum was one of the most influ-
ential physicians of classical antiquity whose
influence lasted well into the seventeenth century.For his influence on natural theology see Charles
Singer, A Short History of Anatomy from the Greeks
to Harvey (New York: Dover Publications, 1957),
pp. 49-52.
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thirteenth century. 23
By 1800 most British natural-

ists, who attempted to explain the distribution of

life on earth, were working within this tradition of

natural theology combined with a strict adherance to

the principles of empiricism. The universe pictured

by these naturalists was thought to be like a grand

machine, designed and set into motion by God who then

removed Himself to allow His creation to run according

to the natural laws provided by Him as an essential

part of creation. These laws were thought to be

investigable by science and could eventually explain

nearly every observable phenomenon in nature.

The investigation of nature for these naturalists

was more than just to satisfy scientific curiosity.

For Robert Boyle (1627-1691) and his contemporaries,

such research was thought to be an empirical means of

discovering and displaying the glory of God's works as

an adjunct to the study of the Scriptures.24 The

study of nature, for many natural theologians, was

thought to be an obligation. Since the works of God

23See Raymond Phineas Stearns, "The scientific
spirit in England in early modern times (c. 1600),"
Isis, Vol. 34 (1943), pp. 293-300.

24Westfall, Science and Religion, p. 43.
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would be revealed in scientific investigations, so

would His greatness.

This idea of performing a religious duty, while

engaging in scientific discovery, was appealing to

many clergy in Britain until the mid-nineteenth

century. 25 Unlike the rest of Europe, British science

and religion worked harmoniously until well into the

nineteenth century. The French Revolution was seen

by many British scientists and theologians to be an

example of the outcome of atheistic tendencies in

science and was all the more reason to continue a

unique symbiotic relationship between science and

religion..26

Most of the workers influenced by the tradition

of natural theology recognized a clear distinction

between law-bound phenomena, which comprised a vast

majority of observable phenomena, and those phenomena

which were considered not to be bound by the laws of

nature. The latter category of phenomena were those

associated with supernatural events caused by divine

interventions into the workings of natural laws.

Because science could only work empirically with

25Gillispie, Genesis and Geology, pp. 31-32.

26Ibid., pp. 50-51, 203.
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law-bound phenomena, these other events, associated

with acts of God, were thought to be outside the

realm of scientific investigation. First-cause

phenomena were permanently set aside. This position

was codified in England by the philosopher and polit-

ical economist, John Stuart Mill (1806-1873) in his

statement that he would "make no research into the

ultimate, or ontological cause of anything. 27 This

statement was to be reiterated in various forms

throughout the first half of the nineteenth century.

In this religiously-based spirit of dealing only

with secondary causes, a majority of naturalists,

influenced by the tradition of natural tneology, were

not satisfied with the Biblical account of distribution

of life, nor with any of its modified versions as

proposed by Linnaeus or Pennant. These natural

theologians were looking for God's design in nature

and the Biblical theory of distribution did not

satisfactorily explain the apparent anomalies in that

design. There did indeed appear to be some kind of

design, as evidenced in the phenomena of regionali-

27John Stuart Mill, ./LsigteinioLL,2E19jRatio-
cinative and Inductive; Being a Connected View of the
Princi les of Evidence and the Methods of Scientific
Investigation New York: Harper & Brothers, 1860),
p. 196.
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zation of living forms, but new theoretical concepts

were needed as tools to find the design. The new

concepts needed by these naturalists were formulated

toward the end of the eighteenth century on the

Continent.
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REGIONS OF CREATION AND CATASTROPHISM

By the end of the eighteenth century most

British naturalists were convinced by the flood of

data from newly explored regions that the major

geographical regions of the Earth contained their own

unique assemblages of organisms. It was thought by

many that the boundaries of these regions were well

defined and could be-discovered by scientific inves.

tigations. One such boundary was believed to have

been seen in 1747 by a German naturalist, Johann

Georg Gmelin (1709-1755), during an expedition to

Siberia.

After passing to the eastward of this river
the Yenisei], the traveller sees every thing

under new appearances: a new and unusual
vigour reigns in the vegetable creation.
New animals, the Argali, Musk, and others,
begin to show themselves. The plants of
Europe disappear, and Nature begins suddenly
to display a creation of vegetable tribes
peculiar to Asia.

Often these assemblages of life would somewhat resemble

in appearance the assemblages of other regions, but

28Johann Georg Gmelin, Flora Sibirica sive
Historia Sibiriae (Petropoli: Academiae Scientiarum,
1747-1769), translated by and quoted in James Cowles
Prichard, Researches into the Physical History of
Mankind. 4th ed. (London: Houlston and Stoneman,
73777 Vol. 1, p. 32.



25

the assemblages of other regions appeared to be

entirely distinct. Australia, for example, contained

animals completely unlike the fauna of any other

continent.

It did not take many years for a theory to be

proposed which attempted to account for the existence

of these apparent separate regions of creation. The

first theory was simply one which multiplied the single

region of creation of Linnaeus into several such

regions. This theory was originally proposed in 1792

by a German naturalist, Karl Ludwig Willdenow (1765-

1812).29 Willdenow thought that there had been several

centers of creation of life with foci at those

mountain ranges which were the first parts of the land

to emerge from the primeval sea.

In England this concept of the special creation

29Willdenow studied medicine at the University
of Halle, and in 1798 became Professor of Natural
History and Superintendent of the botanic garden at
the University of Berlin. Leonard Wilson claims that
Willdenow was the first to espouse the notion of
centers of creation. See Wilson's Charles L ell* the
Years to 1841: the Revolution in Geology New Haven:
Yale University Press, 1972), p. 332; see also E. V.
Wulff, An Introduction to Historical Plant Geography,
translated by Elizabeth Brissenden (Waltham, Mass.:
Chronica Botanica, 1943), p. 10. Wulff states that
Willdenow's ideas on plant geography first appeared
in his Grundriss der KrVuterkunde (Berlin: 1792).
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of life for several primary regions was integrated

with the geological theory of catastrophism which was

imported into Great Britain from France in the second

decade of the nineteenth century.3° The concept of

catastrophism and the renewals of devestated areas

was developed in France by Georges Cuvier's (1769-

1832) disciples, particularly Alcide d'Orbigny

(1802-1857), and eventually was championed in Britain

by William Buckland (1784-1856) who saw it as the

answer to many problems facing the interpretation of

the fossil record.31

One great advantage to the catastrophist concept

was that it could explain the apparent saltativa and

progressive aspect of the fossil record, yet still

retain the notion of design. Each major epoch of past

life seemed to be clearly separated from the former

epoch and each contained a distinct assemblage of life.

30Gillispie, Genesis and Geology, pp. 98-120.
This is a good discussion of catastrophist geology in
early nineteenth-century Great Britain.

31Buckland was an eloquent supporter of the
catastrophist school, as well as being one of Britain's
most able field geologists. A good account of his
catastrophism is in Gillispie, Genesis and Geology,
pp. 98-120.
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This record of life, with no apparent connecting links,

combined with a static species concept, removed any

chance that there might be genetic relationships from

the life of one era to the next. Cuvier himself

stated that

There is nothing then in known facts, which
can support in the least the opinion that the
new genera which I have discovered or estab-
lished as fossils could have been the,
sources of any animals now existing. . . "

Cuvier never advocated special creations following

deluges, but instead believed that devastated areas

were repopulated by migrations from adjacent regions

not affected by the catastrophe.33

Cuvierls version of catastrophism faced at least

two major problems resulting from evidence in the

fossil record. First, man was clearly a product of

a recent creation because there had been found no

fossil remains of mankind. Second, there were appar-

ently no fossils of extant species of life. All

fossils appeared to be of extinct species. If all

32G. Cuvier, A Discourse on the Revolutions of
the Surface of the Globe, and the Changes Thereby
Produced in the Animal Kingdom (Philadelphia: Carey
& Lea, 1831), p. 79.

33Ibid., pp. 79-80.
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life was created at one time man and extant species.

of plants and animals should also be represented in

the fossil record. Cuvier's theory required modifi-

cations to make it agree with paleontological data.

His followers adjusted the theory by making the partial

destructions of life into total destructions, followed

by special creations of life. The adjusted theory was

able to explain the data of the fossil record. The

idea of total destructions plus new creations could

explain why extant and extinct life were not the same.

Man was not represented in the fossil record because

he was a product of the last creation.

The adjusted catastrophist theory gave the

proponents of the natural theology tradition a firm

basis upon which to build an explanation of the geo-

graphical distribution of life. Distributions of life

were thought to be primarily the direct result of

God's special creations following the catastrophic

deluges which destroyed all life on earth. The new

creations were especially suited for their new

stations by the perfect design of the Creator. Once

a region was given its new species, the Creator

ceased His intervention and reinitiated His tempor-

arily suspended laws of nature. This concept was

rewarding for empirical study because one did not have
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to analyze historically the populations of regions,

since distributions were thought to have been nearly

static since the last creation. The theory also seemed

to account for the various saltative aspects of the

fossil record and allowed one to consider only the

relative minor changes which had taken place since the

last creation.

Those British naturalists of the early nineteenth

century, interested in the geography of life, saw in

the catastrophist-based framework of natural theology

a key to the delineation of God's design for the

distribution of plants and animals. These workers

were convinced that His biogeographical design could

be determined by finding the several regions of

creation of life. For many naturalists the biogeo-

graphical questions of importance were related to

these so-called regions. How many regions of creation

were there, and where were the boundaries? Attempts

to solve these questions were made by many British

naturalists of the early nineteenth century. Some

attempts were more successfully made than others.
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JAMES COWLES PRICHARD (1786-1848)

The tradition of British science that was in-

fluenced by natural theology had its biogeographical

theory first articulated by James Cowles Prichard.

Prichard received his degree of Doctor of Medicine

at the University of Edinburgh, but his main contri-

bution to science was his study of the races of man -

kind.34 He not only wrote on man, but also made

important researches into language, medicine, and the

treatment of the mentally ill.

Prichard's contributions to biogeography were

given as introductory chapters to his successful

Researches into the Physical History of Mankind, which

went through several editions beginning in 1813.35

The book's main thesis was that all of the races of

man were variations of a single species which had

dispersed itself over the face of the earth since the

last deluge, as recorded in Genesis. The question

34
For a discussion of Prichard's ethnological

work, see Greene, The Death of Adam, pp. 238-244.

35This was originally published as Prichard's
dissertation entitled De Humani Generis Varietae
(Edinburgh: Abernethy and Walker, 1808) 7TE7iecond
edition of the Researches will be cited in this paper
since it was the one not influenced by the work of
Lyell, to be discussed later.
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to which Prichard addressed his biogeographical

discussion was; were species of plants and animals

created in a single region with their dispersion

carried out relatively slowly, or have species orig-

inated in several regions in order to disperse these

species more rapidly?36 To answer the question, which

had been asked by other naturalists, Prichard discussed

the alternate theories of his day concerning the

distribution of life.

He recognized three possible theories that might

be used to explain the origin of species and their

distributions from that origin. One was the Linnaeus-

Pennant concept of a single point of origin for all

extant life. Another possibility was the position

that supported the natural creation (spontaneous gener-

ation) of species. This position advocated a natural

creation of species without the necessity of a mir-

aculous intervention of God. Life would arise wherever

circumstances were favorable for its existence.

Finally, one could support the position that extant

life had been created in several major centers on the

36james Cowles Prichard, Researches into the
Physical History of Mankind (2nd ed.; London: Printed
for John and Arthur Arch, 1826), Vol. 1, p. 10.
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globe and had then dispersed as far as natural barriers

would permit." Prichard favored the last hypothesis

and proceeded to present evidence to support it and

to refute the other two.

He thought that the Scriptures alone were

sufficient proof of his ideas, but he said that he

wished to prove his favored hypothesis by the use of

scientific evidence alone. Prichard reveals his

natural-theology bias and his intentions to dovetail

science with religion when he says that "I shall . . .

gladly adopt any hypothesis by which the phaenomena of

Nature shall be explained in a manner most accordant

with Truth and with the Sacred Writings."38 Also in

accordance with the ideals of natural theology,

Prichard had no intention of discussing phenomena that

were not subject to natural laws. First causes were

not subject to such laws and therefore were not to be

a part of his discussion. This meant restricting his

discussions to those events which have occurred since

the last special creation of life in order to avoid

37Ibid., pp. 16-18. It is interesting to note
that the theory of evolution was not even considered
as an alternative hypothesis. This is perhaps indic-
ative of the lack of credibility of that theory in
Prichard's day in Britain.

38Ibid., p. 89
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becoming involved with first causes.

So many operative causes, totally different
from any that we are now acquainted with,
must have been employed in setting on foot
that series of phaenomena which we term the
course of Nature, that we are in danger of
losing ourselves in doubts and conjectures
when we advert to the subject, and it
requires the greatest care to avoid wan-
dering into wild and visionary speculations.39

That statement is indicative of the naturalists under

the influence of the tradition of natural theology

which placed first causes beyond the limits of sci-

entific investigation. As will be seen, this kind of

statement appeared in the works of other investigators

within this tradition.

The theory with which Prichard proposed to explain

the distribution of life was based upon the tenets of

catastrophism. Prichard believed that the geological

record demonstrated quite conclusively that the des-

tructions of life on earth must have been universal.

As evidence for his belief, he cited the apparent fact

that very few extant and antediluvian species appeared

to be in common. 40
He thought that the only life that

had been saved in the ark was man, his domestic animals,

39
Ibid., p. 12.

401bid., pp. 84-85.
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and the animals native to the region from which the

ark was assembled. The rest of the animals were en-

tirely destroyed and a special creation had to renew

it after the deluge had passed. Because most forms

of life were confined to certain areas, owing to their

own physical limitations and natural barriers, life

was created within several distinct regions of the

Earth. Each region was populated by species suitable

to the conditions of these regions, and man and his

domestic animals eventually mingled with the inhabi-

tants of each of the several regions at a later tine.41

Because the newly created species were limited in

their dispersal powers, Prichard thought that they

would not be able to migrate out of their regions of

creation. He thought the barriers would keep the

original regions of creation relatively unmixed, and

therefore, the regions might be delineated by science.

Prichard attempted to produce several pieces of

evidence to prove that his theory of multiple centers

of creation was correct, and the other two alternate

theories were incorrect. One major piece of evidence

for Prichard was the apparent fact that plants are not

41Ibid., p. 83.
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randomly scattered across the globe, but appear to be

concentrated by family to regions.42 One might find

the same family on one or more continents, but those

genera which appear to have the most "affinity" to

each other will usually be more contiguous. The same

species, or species with similar affinities, will

also be found in close proximity. All of these forms,

from family down to species, appear to be concentrated

at particular foci from which they radiate to lesser

concentrations until the form can no longer be found.

As with plants, Prichard saw the same phenomenon in

the foci of animal forms from which species are

radiated. He thought that higher animals could be the

key to the delineation of the major foci, or regions

of creation. He noted that plants and lower animals

were subject to taxonomic difficulties and their dis-

tributions were not well enough known to use them as

bases for delineations of the regions of creation, but

quadrupeds did not have the same problems.43 The

study of quadrupeds could best demonstrate the original

421bid., pp. 31-33.

43Ibid., P. 53.
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regions of creation because they cannot migrate

beyond certain natural barriers such as oceans, moun-

tain ranges, and deserts, so the original design of

creation might be determined. Modifications cer-

tainly have occurred in the distributions, but these

have resulted from secondary natural causes and,

therefore, have produced relatively few overall

effects. Once life had been placed into one of the

several regions of creation it was free to disperse as

far as: limiting factors would allow. He concluded

that

we may divide the earth into a certain number
of regions, fitted to become the abodes of
particular groupes of animals; and we shall
find on inquiry, that each of these provinces
. . 4 is actually inhabite0Aby a distinct
nation of quadrupeds . .

On the basis of quadrupeds Prichard delineated

what he viewed as the eleven natural zoological pro-

vinces of the Earth (For a map of Prichard's regions

see Figure 1, p. 108). The first of these provinces

was. the Arctic region which included the northernmost

parts of both the New and the Old Worlds.45 He

thought that this region was a single unit since the

44Ibid., p. 54.

45Ibid., pp. 54-56, for a discussion of these
regions.
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narrow polar straits of water were frozen over

allowing the animals to disperse throughout this

entire region. 46 A second region was the combined

northern temperate regions of Europe and Asia. This

merging of Europe with northern Asia was a bold step

not sanctioned by biogeographers until it was success-

fully attempted again in 1858 by another naturalist.47

A third region was Temperate North America; the

fourth, fifth, and sixth were the tropical regions of

Africa, South and Central America, and India. A

seventh region was designated the Indian Islands, and

an eighth was Papua, including New Guinea, New Britain,

and New Ireland, plus the more remote Pacific Islands.

Australia formed a ninth region, of the most indig-

inous character, and a tenth region was the southern

extremity of America. The eleventh, and last region,

was the southern extremity of Africa.48

46-
aot until comparatively recent times has theconcept of a northern or arctic region been seriouslyconsidered as acceptable in such a scheme. For adiscussion of zoogeographic regions and theories con-cerning them, see Karl P. Schmidt, "Faunal realms,regions, and provinces," Quarterly Review of Biology,Vol. 29 (1954), pp. 322-331.

47
This was accomplished by P. L. Sclater (1829-

1913) as will be discussed at the end of this chapter.
48
By 1851 Prichard had added two more regions tohis scheme; a temperate Australian region and the remote

Pacific Islands region. Prichard, Researches, 4th ed.,Vol. 1, pp. 69-71.
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Prichard thought that his demonstration of the

reality of regionalization and the phenomenon of the

concentration of forms of life around foci were firm

evidences that his rival hypotheses were not correct.

Neither the Linnaeus-Pennant theory nor the natural

creation concept could explain why centers or foci

should be seen. The Linnaeus-Pennant concept implied

that life should appear to be dispersed from a single

focus, rather than from eleven foci. The natural

creationist's theory implied that living forms should

arise in similar physical circumstances, yet the

phenomena of regionalization and the foci of forms

could not be explained by that reasoning.

Island forms were thought to be further evidence

for Prichard's theory. He noted that Easter Island,

geographically remote in the Pacific, has only about

twenty known species of plants, many of which appear

to have been carried there by man.49 He also noted

that most island forms are very similar, or identical,

to the nearest mainland forms. To Prichard this

indicated that islands were stocked from the mainland,

and those species appearing to be specially created

49Ibid., pp. 34-37.
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for the islands may in fact only be relict species

which at one time may have had a more extended dis-

tribution.50 This was a very innovative notion and

allowed Prichard to remove extraneous divine inter-

ventions from his discussion. For the most part,

however, naturalists continued to explain the presence

of remote island species by special creations or by

natural creation.

A third major piece of evidence, used by Prichard

to support his position, was an attempt to show that

discontinuous distributions of species could be

explained by natural causes. Discontinuous distri-

butions were very difficult to explain by natural

processes and were often brought to the support of

those theorizing natural creation or direct divine

interventions.51 Prichard said that species of higher

50
This is suggested in regard to animal popula-

tions. Ibid., pp. 76-77.

51
For example, the Swiss botanist Alphonse de

Candolle (1806-1893), in his Geographie Botanique
Raisone'e (1855), advocated dispersal mechanisms when-
ever possible, but for some forms with difficult
distributions, like Phryma leptostachya (a lopseed),
native to Nepal and the U.S.A., he had to resort to
special creation. [W. J. Hooker ?], "Notices of Books,"
Hooker's Journal of Botany and Kew Garden Miscellany,
Vol. 8 (1856), p. 116.
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plants are generally restricted to particular contin-

ents, and only rarely will one find the same species

of dicotyledonous plants in two widely separated

regions. As evidence for this view he cited the work

of the British botanist Robert Brown (1773-1858) on

the botany of the Southern Hemisphere.52 Brown found

that in his study of 2,900 Australian plants, one

third of the species of agamous species were also

found in Europe, while only one in 29 monocotyledons

were European. The ratio fell to only one in 193

for dicotyledons.53 Prichard here based his argument

upon the non-identity of species from one region to

the next, but said little about the identical genera

which in fact are found in different regions. He

noted that genera occasionally are found in separate

regions, but species of higher plants very rarely

are found outside of a particular region.54 Such an

argument suggests that Prichard believed that the

52Prichard based the following figures on Brown's
"General remarks, geographical and systematical, on
the botany of Terra Australis," London, 1814, reprinted
in Robert Brown, The Miscellaneous Botanical Works
of Robert Brown (London: Ray Society, 1866).

53
Prichard, Researches, 2nd ed., Vol. 1, p. 21.

54
Ibid., p. 30.
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species was the basic unit designed by God for a

particular habitat. Genera and higher taxa were de-

signed on more of a flexible plan and were, therefore,

less specific in their habitat requirements. Families

might be universally distributed, genera might be

found in one or more major regions, but species of

higher plants would rarely, or never, be found out of

the regions for which they had been designed. When

they were, there were natural explanations.

In defense of his view that discontinuous distri-

butions had natural explanations, Prichard had to

demonstrate how it could have been possible for iden-

tical species to occur in widely separated areas of

the earth. He spent a good deal of effort in his

discussion of geographical distribution on possible

dispersal mechanisms, from which both Charles Lyell

and Charles Darwin were later to draw much material. 55

By supporting the notion of natural mechanisms for

dispersion Prichard was able to state that the high

incidence of occurrence in Australia and Europe of the

55Charles Darwin said of Prichard's discussion
of geographical distribution, "How like my book all
this will bet" Francis Darwin, ed., More Letters of
Charles Darwin. a Record of His Work in a Series of
Hitherto Unpublished Letters New York: D. Appleton

, Vol. 1, p. 46.and Co., 1903
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same species of agamous plants was not caused by

multiple creations of the same species, but instead*

was due to the effective dispersal mechanisms of

agamous plants. Such plants are easily dispersed by

winds due to their light spores. The relatively high

ratio of monocotyledons found in Europe and Australia

is due to the same fact. Their seeds are also rela-

tively easily dispersed, but not as easily as agamous

species. The dicotyledons, on the other hand, are

not as capable of as widespread distribution because

of the construction of their seeds."

Probably a main reason for Prichard's insistence

on trying to explain discontinuous distributions as

a natural phenomenon was his belief in the creation

of only a single pair of individuals for each species,
.

or a single individual for hermaphroditic species."

Prichard's adherence to this limited origin may be

due to his belief in the geographically limited origin

of man. In his attempt to prove that mankind was a

single species, Prichard hoped to show that other

forms of life had a limited origin, not multiple

56Prichard, Researches, 2nd ed., Vol. 1, pp.24-26.

571bid., p. 80.
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origins and could therefore be traced to their

places of origin. Man's origin could be compared to

animals', he may have believed, because God's design

was consistent.

To believe in a limited origin one also had to

hold a species concept compatible with that origin.

Prichard thought that the term species required

an original distinctness and constant trans-
mission of any character. A race of animals,
or plants, marked by any peculiarities of
structure, which have always been constant
and undeviating, constitutes a species. .

This rigid concept of a species implied that all members

of a species were genetically related, therefore an

origin had to consist of a creation of only one or

two individuals. To advocate a multiple creation of

individuals for each species, to satisfy explanations

of biogeographically anomalous distributions, would

destroy such a species concept and merely produce a

classificatory chaos. If a population of butterflies

in Spain appeared to be identical to a population in

Ceylon, one could take the easy course of declaring

them products of distinct creations, as did many

naturalists; or one could, as did Prichard, say that

58Ibid., p. 90.
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both were the same species. Prichard's statement

implied a common origin for a species that had some-

how become separated in its range. The explanation

of separate creations would obviate difficult problems

in explaining how the species came to be discontin-

uously distributed, but would have to admit the

necessity of divine intervention for the production of

the two populations. If the two seemingly identical

disjunct species did have separate origins, they would

necessarily belong to separate, although morphologic-

ally identical, species.59 That notion may have been

useful to explain disjunct distributions for some

naturalists, but it played havoc with the idea of a

species concept necessitating common ancestry.

In summary, Prichard's arguments were more

effective against the Linnaeus-Pennant theory than

59
Some naturalists explained their ways out of

such a problem by declaring that any two widely
separated populations, the distributions of which
could not be satisfactorily explained, were in
fact separate species. For Edward Blyth's (1810-
1873) statement of this position see his letters to
Darwin in Barbara G. Beddall, "'Notes for Mr. Darwin':
Letters to Charles Darwin from Edward Blyth at
Calcutta: A study in the process of discovery,"
Journal of the History of Biolo 1, Vol. 6 (1973), pp.
69-95; also see the similar position taken by Edward
Forbes (1815-1854) in John Fleming, "Remarks on the
Origin of plants and the physical distribution of
species," Annals and Magazine of Natural History,
2nd Series, Vol. 4 (1849), p. 203.
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they were against the natural creationist theory.

The recognition that forms of life are concentrated

around foci was most difficult to explain with a

Linnaeus-Pennant argument, but this same evidence did

not fare so well against the natural creation theory.

The evidence of foci of forms might equally as well

support the theory of natural creation because one

could argue that the areas around foci contained the

greatest amount of factors conducive to the production

of a particular living form. At further distances

from these centers species are found in less abundance

because the physical factors necessary to produce

those forms become too few.

Prichard had tried to answer the natural crea-

tionist's argument based on the evidence of discon-

tinuous distributions by his use of natural dispersal

mechanisms. He also attempted another approach to

disclaim their theory. He thought that the natural-

creation explanation implied that the same forms of

life should be generated under the same physical

conditions.60 Because that phenomenon did not occur,

as evidenced in the very different forms of life in

60Ibid., p. 80.
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very similar physical conditions, say, of the tropical

regions of South America and South Africa, the theory

must be incorrect. Prichard's argument, however,

could have been used against his own explanations.

He implied that life was regionalized because of some

unique set of physical circumstances peculiar to each

region for which God designed species and-higher taxa.

If the physical circumstances were indeed the same in

various regions, say, South Africa and South America,

why did not God design the same species for both

regions? If there were some unknown physical differ-

ences that caused God to vary life in the similar

regions, then the natural creationists could take

advantage of those differences to explain their theory

as well as could Prichard. The idea of natural

creation was difficult to explain away, and Prichard

allowed himself to use weak evidences in his attempts

to do so.

His arguments in favor of his position were

effective despite the tenacity of the natural crea-

tionist position. His articulation of the tradition

influenced by natural theology was stated so well that

there were few basic modifications made in it until

it was replaced by the biogeographical concept based
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upon the theory of evolution as proposed by Wallace

and Darwin. Those modifications which did occur

were only in the number and in the delineations of

the regions of creation, upon which no one could

agree. It was thought by naturalists of the natural

theology tradition that more biogeographical data

would eventually solve such disagreements. in the

delineation of the regions of creation, but instead

new data only led to even more disagreement. The

notion of design became difficult to defend as the

biogeographical data increased.
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WILLIAM KIRBY (1759-1850)

Of the four naturalists discussed in this section,

all of whom were in the natural theology tradition, the

next two to be discussed were more typical of those who

proposed biogeographical theories. Both William Kirby

and William Swainson (1789-1855) were deeply emersed in

the tradition of natural theology and their biogeograph-

ical works are reflections of this outlook.

The Reverend William Kirby was one of the members

of the English clergy who saw science as a vehicle for

furthering religious ideals. In 1800 he stated the po-

sition of the natural theology tradition quite well.

. . . my aim is to unite two sisters, that through
the fault of the admirers of one of them, have
long been separated, and the consequence has been
much mischief: I mean, Religion and Natural His-
tory. The author of Scripture is also the author
of Nature. . To make the naturalist a relig-
ious man,--to turn his attention to the glory of
God, that he may declare his works, and in the
study of his creatures see the loving-kindness of
the Lord,--may this in some measure be the fruit
of my work. . . 61

He succeeded so well in this goal that he was awarded

the honor of writing a Bridgewater Treatise dealing with the

61From a letter printed in John Freeman, Life of
the Rev. William Kirby, M.A., F.R.S., etc., Rector of
Barham (London: Longman, Brown, Green, and Longmans,
111S-577 p. 179.
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animal kingdom."

Kirby devoted his scientific efforts to the

study of entomology and co-authored one of the most

influential monographs on the subject in the nineteenth

century, An Introduction to Entomology. 63 The section

on the distribution of insects is mostly a reworking

of other naturalists who discussed distributions only

in regard to the secondary factors of climate, and

other physical causes."

As had other workers within the natural theology

62
These treatises were funded by the estate of

the Earl of Bridgewater to expound the tenets of natur-
al theology. See Gillispie, Genesis and Geology, pp.
209-216. Kirby's contribution was his The Power,
Wisdom, and Goodness of God as Manifested in the
Creation of Animals (London: Pickering, 18351.

63William Kirby and William Spence, An Intro-
duction to Entomology: or, Elements of the Natural
History of Insects (4th ed., 4 Vols.: London: Longman,
Hurst, Rees, Orme, and Brown, 1822-1826). Kirby's
co-author, William Spence (1783- 1860), was a Yorkshire
businessman and economist whose interest turned to
entomology in 1805. By 1808 he and Kirby had agreed
to write their Introduction to Entomology, the first
volume of which was published in 1815. Kirby was
responsible for a majority of the work and wrote the
portion of the distribution of insects which will be
discussed in this chapter. See Freeman, Life of
Kirby, pp. 308-310, for a breakdown on the authorship
of particular portions of the Introduction.

64
The French physiologist, P. A. Latreille (1762-

1833) is especially relied upon. See Kirby and Spence,
Entomology, 4th ed., Vol. 4, pp. 474-498.
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tradition, Kirby treated secondary causes very

meticulously and attempted to elucidate natural laws

whenever possible, but first causes were beyond his

realm of discussion. In mentioning primary causes of

insect distribution, Kirby says that they are "fixed

by the will of the CREATOR," and that an investigation

of the distributions can lead to an understanding of

the "great plan of PROVIDENCE, in the creation of

insects. . . . "65 There is no attempt at any dis-

cussion of the origin of insect distributions beyond

such a statement. Insects are admitted to be within

four major geographical regions, based upon "the

general aspect and circumstances of the country. 066

The regions are Africa, the Americas, the Australian

region, and the combined areas of Europe and Asia

(See Figure 2, p. 109). Here was a set of regions

that did not coincide with the work of Prichard. Both

Kirby and Prichard were seeking the design of the

geography of life, yet different sets of data seemed

to produce different regions.

65Ibid., pp. 483-484, 487.

"Ibid., p. 494.
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WILLIAM SWAINSON (1789-1855)

Within this same general tradition of naturalists

was William Swainson, a strong defender of the quinary

system of classification founded in Britain by

William Sharp MacLeay (1792-1865).67 Swainson, like

Prichard and Kirby, assumed in his work on geograph-

ical distribution that there are primary regions of

creation which were populated by God according to

laws which "must be for ever hid from human research: 68
Like Kirby's discussion of distribution, Swainson's

work was based largely upon the work of others.

Swainson liked Prichard's scheme since it seemed to

be less artificial than some of the earlier schemes,

such as the ones of Fabricius (1745-1808) and

Latreille, which were primarily based upon temperature

with the regions being delineated by isotherms.69

Swainson proposed a delineation of the major

671
MacLeay's system was first published in his

Horae Entomologicae; or, Essays on the Annulose Animals
(2 Parts; London: S. Bagster, 1819-1821).

68William
Swainson, A Treatise on the Geography

and Classification of Animals London: Longman, 1835),p 9
69
J. C. Fabricius (1745-1808) was a Danish

naturalist who included in his Philosophia Entomologica
(1778) a discussion of insect distributions.
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regions of life based upon birds, which he thought

was the best index animal for making such a division.

He justifies his selections of birds by saying that

Birds, more than any other vertebrated animals,
seem to have been the least affected by the
Deluge, or by other changes calculated to mod-
ify their original dispersion. It naturally
follows, that . . we have selected that
department of nature which has left us un-
shackled by geological controversy, and that
which--from possessing the most authentic
material -is best fitted to illustrate our
subject.1°

Swainson arrived at a division of five major geo-

graphical regions for birds and believed that such

a division must be correct because it coincided with

what he viewed as the five regions of the five races

of mankind (See Figure 3, p. 110). 71
Such a depen-

dance on the number five is not surprising since, as

already mentioned, Swainson was a disciple of the

quinary system based upon divisions of fives. The

quinary 'system was suspect to many scientists who

felt that the system was based upon metaphysical

speculations rather than scientific reasoning. The

controversy in attempting to find "the" natural

system of classification caused much disagreement

70
Swainson, Treatise, p. 29.

71
Ibid., p. 9.
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among naturalists who might make the claim that any

opponent's system was metaphysically based. Natur-

alists could claim a system based upon a number of

circles, branches, or a single chain and defend it

no better than any opposition. Perhaps a better

reason to claim that Swainson's work should be suspect

might be based upon the notion that he was a poor

scientist. One gets a suspicion that this might be

so from Darwin's statement that he felt a "laudable

doubt and disinclination to believe any statement

of Swainson. . . . "72 Swainson at least had the good

scientific judgement to use much of the excellent

material of Prichard's discussions of geographical

distributions of life.

Swainson did make an impact on biogeographical

theory. This seems to have been largely due to the

fact that his scheme had the areas of man and other

animals coincide. Swainson said that the truth of

such a scheme was probable "since it cannot for a

moment be supposed that man and birds are distri-

buted according to one plan, and all other animals

by another."73 To have all distributions based upon

"Francis Darwin, ed. More Letters, Vol. 1, p. 403.

73
Swainson, Treatise, p. 9.
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a single plan must have been thought to be more

consistent with the notion of design. To find

various sets of distribution for different forms of

life would have implied a less consistent design.

Swainson made sure that God's design, in the distri-

bution of life, was indeed consistent. His concept

saw some success because Louis Agassiz (1807-1873),

a Swiss naturalist who took up residence in the

United States, eventually adopted Swainson's idea of

coinciding regions of animals and man, and used it

as evidence to support the hypothesis that man con-

sisted of several distinct species created for

separate regions.74

74Agassiz-'s work in this area is summed up in
his "Sketch of the natural provinces of the animal
world and their relation to the types of man," in
Types of Mankind, ed. by J. C. Nott and George R.
Gliddon (Philadelphia: Lippincott, Grambo & Co.,
1854), pp. lviii-lxxix.
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PHILIP LUTLEY SCLATER (1829-1913)

A final elaboration of the biogeographical

tradition influenced by natural theology was the work

of one of Britain's foremost ornithologists of the

nineteenth century, Philip Lutley Sclater. Sclater

was educated in the legal profession and became

interested in natural history later in life.75 His

main interest was ornithology and he eventually be-

came the editor of the ornithological journal, Ibis.

Sclater was, for the most part, an empiricist, and

only a handful of his over 1,300 publications contain

any explicit theoretical material. In 1858, however,

he published his scheme of geographical delineations

of life based upon birds, which he felt would reveal

the true pattern of creation. He, like Prichard

and the others discussed earlier, thought that those

areas were the several regions of creation.

Assuming then that there are, or may be,
more areas of creation than one, the question
naturally arises, how many of them are
there, and what are their respective ex-
tents and boundaries, or in other words,

75Further biographical information on Sclater
can be found in A. H. Evans, J. Graham Kerr, and
Michael J. Nicoll, "Philip Lutley Sclater," Ibis
(Series 10), Vol. 1 (1913), pp. 642-686.
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what are the most natural primary ontolog-
ical divisions of the earth's surface? 6

Sciater did not elaborate this statement but simply

noted that the "natural primary divisions" of life

on the globe contain forms of life so dissimilar from

one another "that we should not be far wrong in

supposing them to have been the result of distinct

creations."77

Sclater discussed only briefly a few previous

delineation attempts. He saw Swainson's and Agassies

schemes, based upon coincidence of the races of man

and major faunal assemblages, as a "much more philo-

sophical" view than other schemes based upon latitude

and longitude, which could be found in the physical

atlases of the day. 78 Sciater did not mention

Prichard's ideas at all. This may be due to Sciater' s:

dislike of explaining disjunct distributions of a

species by complicated dispersal routes. In fact he

76Philip Lutley Sciater, "On the general geo-
graphical distribution of the members of the Class
Aves," Journal of the Proceedin s of the Linnean
Society Zoology Vol. 2 1858 p. 130.

77
Ibid.

78
Ibid., p. 131.
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makes the comment, in regard to speculations on man's

dispersal, that a multiple origin of the race of man

would prevent

the awkward necessity of supposing the intro-
duction of the red man into America by Behring's
Straits, and of colonizing Polynesia by stray
pairs of Malays floating over the water like
cocoa-nuts, and all similar hypotheses. . .

The "similar hypotheses" may have referred to such

schemes as Prichard's. Sclater's ideas on the role of

special creations are difficult to know since he was

a cautious, conservative writer. One can get a

feeling from later writings, as from the last quota-

tion, that he preferred a miraculous intervention to

explain a disjunct distribution of a species, rather

than to have the species perform seemingly impossible

migrations across vast distances and difficult

barriers. As late as 1878 Sclater had doubts about

the Wallace-Darwin historical explanation of disjunct

distributions. 80

Sclater kept to a static concept of species and

did not bring the fossil record into any of his

79Ibid.

80P. L. Sclater, "Some difficulties in zoological
distribution," Nineteenth Century, Vol. 4 (1878),
pp. 1037-1052.
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discussions of distribution. In his first discussion

of a theory of distribution he pronounced the differ-

ent major regions of fauna of the earth to have been

"the subjects of different acts of creation. x181 There

is no discussion of historical changes in distribu-

tions, as Prichard attempted. The locality of a

species was thought by Sciater to be permanent and

dispersions were minor events.

. . . few philosophical zoologists, who have
paid attention to the general laws of the
distribution of organic life, would now-a-days
deny that, as a general rule, every species of
animal must have been created within and over
the geographic area which it now occupies.82

The major portion of Sclaterts biogeographical

work, and the one for which he became best known in

his own time, was his delineation of the major regions

of faunal creation in the world. He based his

division of the world on the order Passeriformes,

or the perching birds. He noted that the passeri-

form birds are the best choice for such delineations

because they are more endemic, or restricted to a

given region, than are most other birds.83 Although

81Sc1 ater, "General geographical distribution,"
p. 133.

82Ibid., p. 131.

"Ibid., pp. 132-133.



59

many passeriform species migrate, they always return

to their original localities. Any variations in

migrational trends are probably due to the influence

of man, and "not to any change in Nature's unvarying

laws of distribution."84

Sclater began his divisions by separating the

world into two major regions--the New World and the

Old World, or his Neogea and Palaeogea. This division

was made because the New and the Old Worlds have

very few passeriform families in common. In fact,

only a few genera are found to be in common, and they

occur only in more northern regions where the land

masses are closer together.85

After having made this first major division,

Sclater continued to divide the earth according to the,

peculiarity of major faunal regions, until he arrived

at six regions (See Figure 4, p. 111).

The most obvious division, said Sclater, was

"Ibid.

85Ibid., p. 134. Some of the genera Sclater
mentions are Sitta, Certhia, Regulus, Parus, Lanius,
Perisoreus, Pica, Corvus, and Loxia.
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Australia with its unusual fauna." Next he chose

the combined regions of Europe and Northern Asia as

a primary region. He thought that Europe did not rate

being placed in a separate category, as others, such

as Swainson, had done, but he did not mention that

Prichard had made the combination some thirty years

earlier. He did, however, make this region (his

Palaearctic region) larger than did Prichard by adding

to it those portions of northern Africa that are

zoologically similar to Eurasia. A third region is

his Aethiopian region, consisting of the rest of

Africa and Madagascar. The fourth is his Indian region

constituting Southern Asia and the islands of the

Indian Archipelago, including the Philippines, Borneo,

Java, and Sumatra. His fifth and sixth regions are

the Nearctic regions and the Neotropical regions,

consisting respectively of North America and South

America.

His divisions were well enough devised that A.

R. Wallace (1823-1913) used them for the basis of

his delineations in his magnum opus on geographical

86Sclater, "General geographical distribution."
Pages 134-136 contain a description of his basic
divisions. Pages 137-144 detail the faunas found
within each division.
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distribution, thereby fixing them into the science

of biogeography for decades.87 Sclater's scheme

became successful quite rapidly and his modified areas

can still be found in current texts. 88 The scheme

was accepted more for its usefulness, however, not

because it actually delineated regions of creation.89

The underlying assumptions in Sclater's work were

static concepts which could not historically account

for distributions. Like the other naturalists dis-

cussed in this section, Sclater did not envision a

dynamic set of regions which changed through time. He

appeared not even to have been aware of the implications

inherent in the fossil record. He left the problem of

island distributions untouched and did not go into the

implications of disjunct distributions. Being a very

conservative and empirical naturalist, he theorized

very little and did not become involved in speculating

about such seemingly insoluble problems. He did,

87Alfred Russel Wallace, The Geographical Distri-
bution of Animals, with a Study of the Living and
Extinct Faunas as Elucidating the Past Changes of the
Earth's Surface (London, 1876).

88
For example, see Philip J. Darlington, Jr.,

Zoo eo rash : The Geo ra hical Distribution of
Animals New York: John Wiley & Sons, 1957 pp.
423-452.

89
A. R. Wallace, "What are zoological regions,"

Nature, Vol. 49 (1894), pp. 610-613.
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however, demonstrate his natural theology bias in

the little theorizing he attempted when dealing

with animal distributions. He, like the rest of the

men discussed in this chapter, believed in a static

world designed by a Creator. The major work in

biogeography was to delineate the distributions of

present life, and not to propose schemes which might

remove the hand of God from the design of such

distributions.

Sclater like Swainson, thought that God's design

of the regions of creation was consistent, as evi-

denced by the coinciding of various faunas. He made

a plea in his paper for specialists in various

branches of zoology to concentrate on the biogeography

of their particular disciplines." Sclater thought

that a concentrated effort might more clearly delineate

the true regions of creation. That attempt in fact

was made for several years by various naturalists,

but the results were less than supportive for the

natural theologians's thesis of a unity of God's

90Sclater, "General geographical distribution,"
p. 132.
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design.91 As more naturalists added their biogeo-

graphical data to the literature, most workers became

increasingly aware that the quest for a universal

biogeographical design was becoming much like the

search for the philosopher's stone.

91For example, see Albert Giinther, "On the
geographical distribution of reptiles," Proceedings
of the Zoological Society of London, Vol. 26 (1858);
and, W. F. Kirby, "On the geographical distribution
of the diurnal Lepidoptera as compared with birds,"
Journal of the Linnean Society (Zoology), Vol. 11
(1873).



64

CONCLUSION TO THE DISCUSSION OF THE
NATURAL THEOLOGY THEORIES

The biogeographical theories of the natural theo-

logians had two main advantages over rival theories.

First, the distribution of past life was not an obsta-

cle to the theories of this group of naturalists because

their systems, based upon a series of destructions and

renewals of life, allowed them to be concerned only with

extant distributions. Antediluvian distributions were

not believed to be connected in any way with present forms

of life and so their study did nothing to elucidate pre-

sent distributions. Besides, the assumption was held that

the antediluvian period may have had an entirely different

set of causes and laws at work which could not be inves-

tigated with the tools and techniques of today. Fossil

forms were interesting, but played no part in the under-

standing of present geographical distributions. Second,

the phenomenon of regionalization could be explained as

regions of creation. The Linnean-Pennant account had no

method of explaining such a phenomenon.

Island distributions and disjunct distributions were

not handled in the same manner by all naturalists within

the natural theology tradition. Prichard wanted to pro-

vide a natural explanation for them, while Sclater suggest-

ed that special creations may be the answer for difficult

cases. Sclater thought that island species and
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discontinuously distributed species had always been in

their same locales. Sclater had more of an a:historical

view of the distribution of life than Prichard, who was

able to allow for dispersion through time to explain

anomalous distributions.

A major problem facing the theories of the natural

theologians was the increasing awareness that the various

schemes of delineations drawn up by various naturalists

depended upon which set of plants or animals were being

used as an index for such a division. One could not pro-

duce a set of regions which would be applicable to the

distributions of butterflies, salamanders, and mammals,

yet such attempts were made. The whole concept of the

delineation regions of creation eventually fell into dis-

repute because there was little agreement as to how many

regions there should be and where the boundaries should

be drawn. 92 As the effort to find universal regions of

creation failed, so did the attempts tplMnd a harmonious

design of geographical distributions of life.

Probably one of the major reasons that many natur-

alists did not support the natural theology tradition was

92For a discussion of the demise of the regional
concept see Hans Gadow, "Geographical distribution of
animals," in, Darwin and Modern Science, ed. by A. C.
Seward (Cambridge: Cambridge University Press, 1909),
pp. 319-336.
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its foundation upon the miraculous. All of the men dis-

cussed in this chapter based their theories upon the

recurrent interventions of a Creator. Those outside the

natural theology tradition wanted a biogeographical explan-

ation based only upon natural laws without the necessita-

tion of periodically breaking those laws.

Besides these philosophical objections, the natural

theologians had new scientific problems which challenged

their theory. Geological work began to undermine the ten.-

ets of catastrophism upon which the British natural theo-

logians based their ideas of biogeography. The concepts

of uniformitarianism, to be discussed in the following

chapter, gained in popularity in Britain in the early

nineteenth century and eventually replaced catastrophism

as the dominant theory.

Natural laws, natural mechanisms, and natural explan-

ations were being sought for biogeographical phenomena by

some naturalists. The attempts at such explanations were

often speculative, but were thought by their advocates to

be scientifically superior to theories based upon mira-

culous interventions and divine creations. This opposing

tradition to natural theology was the one from which a

Darwin-Wallace explanation of biogeographical phenomena

finally came. Before that time, however, another approach

was taken to find a natural biogeographical explanation;

that is, the support of the position of natural creation.
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IV. NATURAL CREATION

The naturalists now to be discussed all advocated an

origin of species usually termed "spontaneous generation."93

For the purposes of this paper I will use the term "natur-

al creation", which I feel is more descriptive of the

process envisioned by certain nineteenth-century natur-

alists. The term "natural creation" will refer to the

relatively instantaneous creation of new species on earth

via some natural mechanism.. The use of the term "spon-

taneous generation" for the purposes of the following dis-

cussion would be misleading for two main reasons. First,

it often refers to the process of the generation of lower

organisms from some kind of decaying organic matter--that

process discredited by Pasteur in the last century.

Second, the term usually implies the genesis of new indi-

viduals rather than new species.

The idea of natural creation was distinct from the

beliefs of those naturalists discussed in the last chapter

who thought that the creative process was miraculously

directed by an intervention of God. Those positing

natural creation attempted to make reference to natural

mechanisms, thereby making the study of such a process one

93For an example of the use of this term used in the
context of the origin of species, see N. von Hofsten,
"Ideas of creation and spontaneous generation prior to
Darwin," Isis, Vol. 25 (1936), pp. 80-94.
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which dealt with law-bound secondary causes rather

than unknowable first causes.

The final outcome of the origin of life, and its

appearance upon Earth, whether by natural creation

or by special creation, was the same. In either case

an individual, or individuals, of a new species

usually appeared instantaneously, either de novo,

usually the case in special or divine creations, or

from some inorganic or organic precursor-substance,

as was thought to be the case for most natural crea-

tionists. The important distinction between the two

methods was that natural creation, unlike special

creation, was a law-bound phenomenon independant of

miraculous devices.

Theories of natural creation, for the most part,

were advocated by Continental scientists, but there

were a number of theories proposed in Great Britain.94

Natural theology had a greater proportion of its

94An example of a Continental theory of natural
creation can be found in K. Sprengel's (1750-1616)
discussion of geographical distribution of plants in
A. P. de Candolle and K. Sprengel, Elements of the
Philosophy of Plants (Edinburgh: William Blackwood,
1821 The section dealing with geographical dis-
tribution was written entirely by Sprengel. For an
outline of Continental work in this tradition see
Hofsten, "Ideas of creation."
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adherents in Britain than on the continent and the

proposition of a natural creation theory in Britain

was usually received with little enthusiam. Of the

relatively few attempts to propose such theories in

Britain, one of the most important was made by the

most influential geologist of the nineteenth century,

Charles Lye11.95

95An early example of a proposal of natural
creation by an Englishman can be found in Bishop
Benjamin Stillingfleet's (1702-1771) discussion in
"Deluge," Encyclopaedia Britannica, 3rd ed. (1797),
Vol. 5, p. 743.
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CHARLES LYELL (1797-1875)

Throughout Lyon's works one finds the word "crea-

tion", but it is not in the same sense as used by the

naturalists of the natural theology tradition. Lyell had

little doubt that species originated and were dispersed

by natural laws which are now operating.

I have never doubted that whatever theory we may
come to, the re-peopling of the globe in past
times & the distribution of species now has been
& is governed by Laws in the same sense as the
Universe is governed by laws--that if New Species
begin de novo by some cause quite distinct from
the mere w11Tiety making" power. If the "species-
making" law be some other still it will be a
law, a system, not a direct intervention of the
First Cause, of a nature unlike that. which allows
of the extinction of What we call Species."

Lyon's most important statement on the distribution

of life appeared in the second volume of his Principles

of Geology (1830-1833). This work is a brilliant com-

pilation of original work and secondary material mar-

tidied "to sink the diluvialists, and in short, all the

theological sophists."97

Lyell stated in his Principles that he intended to

show that "all former changes of the organic and

96
Lyell, Charles, Sir Charle

Journals on the Species Question,
Wilson (New Haven: Yale Universi

97
From a letter by Lyell wri

Gillispie, Genesis and Geology, p

s Lyon's Scientific
edited by Leonard G.
ty Press, 1970), p. 123.

tten in 1830, quoted in
. 133.
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inorganic creation are referable to one uninterrupted

succession of physical events, governed by the laws

of nature now in operation."98 This statement of his

concept of uniformitarianism was a development of James

Huttonls (1726-1797).99 Lyell thought that all changes

wrought upon the earth were explainable by causes

which could be seen to be in operation on the earth

at present. Catastrophes were only local in scope and

influence having little importance in the shaping of

gross changes of geological features. Lyell was con-

stantly looking for "analogies" between past and

present conditions which could strengthen his theory

of uniformitarianism.

Lyell, in his Principles, on one hand devoted

much of his efforts in supporting the uniformitarian

doctrine, and on the other, devoted much effort to

refuting the concept of transmutation as presented

98Charles Lyell, an
Attempt to Explain the Former Chances of the Earth'sSurface b _y Reference to causes Now in 0 eration (Ed
ed.; 3 Vols.; London: John Murray, 1832-1833 , Vol.1, p. 166. The second edition is quoted in this paper.

99Gillispie has a good treatment of Hutton and
Playfair in his Genesis and Geologz, pp. 41-72. See
also Walter P. Cannon, "The Uniformitarian-Catastro-
phist debate," Isis, Vol. 51 (1960), pp. 38-55.
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by Lamarck. 100 Lyell's success in his attack on

Lamarck's theory was probably due to the fact that he

refuted Lamarck on scientific grounds and did not

engage in theological polemics. Lyell said that

habit or environment could not, as Lamarck claimed,

generate new structures, but could only reshuffle or

exclude structures that were in common with the parent

organisms. Lyell knew that variations in individuals

did occur, but felt that species could not change

because they were so well adapted to their environ-

ment in a complex of ways. Any change in a species

would render it unfit for its environment and would,

therefore, lead the species to extinction. Any

variation of a species occurred only within the limited

range of the species' "type".

Lyell thought that the discussion of the geograph-

ical distribution of life was a subject with which

he had to contend as an intricate part of a geological

discussion. He realized that in the discussion of the

distribution of life one must also become involved

with the discussion of the origins of species. Humboldt

1 °°Lyell, Principles, 2nd ed., Vol. 2, pp. 2-36.
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had said that

we can venture on no more than an allusion
to the mysteries that involve the question
of modes of origin--the geography of animal
and vegetable organisms must limit itself to
the consideration of germs, already devel-
oped, of their habitation and transplantation,
either by voluntary or involuntary migrations,
their numerical relation, and their distri-
bution over the surface of the earth.101

But Lyell countered by noting that if the origin of

life and species does not belong to the sciences of

zoological or botanical geography, it does pertain to

geology. 102 Lyell realized that the evidence needed

in understanding the mechanisms behind the distri-

butions of life, and the origin of life, would in

part be manifested by geological and paleontological

work..

Lyell began his discussion of the distribution

of life, and the laws which have affected the distri-

bution, with a resume of some of the earlier work of

101Alexander von Humboldt, Cosmos: A Sketch of
a Physical Description of the Universe, translated by
E. C. Otte'(London: Henry G. Bohn,_1849), Vol. 1,
p. 360.

102
Lyell, Principles, 2nd ed., Vol. 2, p. 185.

William Whewell (1794-1866) also included the discus-
sion of geographical distribution as a part of his
"Geolbgical dynamics." See his History of the
Inductive Sciences; from the Earliest to the Present
TifilitNeitaoh,revised; 3 Vols.; London: John
WFarker, 1847), Vol. 3, pp. 621-623.



74

Humboldt, A. P. de Candolle, and Prichard. Most of his

discussion of plant distribution and dispersal is a

reworking of de Candolle. Lyell felt that he could

not improve upon de Candolle's notion of twenty botan-

ical provinces of indigenous life because they were

based upon the examination of some 70,000 or 80,000

species of plants, and he notes that the provinces

appear to be "astonishingly well defined."103 In the

discussion of animals, Lyell used the work of Prichard

and his delineations of the primary regions. 104

Like Candolle and Prichard, Lyell thought that there

were several distinct regions of life which were

separated by physical barriers and were thereby not

intermixed, but only blended at the borders of such

regions. Although Lyell borrowed some ideas from

Candolle and Prichard, his historical perspective of

extant distributions was quite different.

Prichard believed that the present distribution

of life was only the last of several such distributions

following re-creations necessitated by world-wide

catastrophes. Prichard only needed to account for the

103Lyell, Principles, 2nd ed., Vol. 2, p. 74.

104Ibid., pp. 91,95.
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last distribution since the relatively recent last

creation of life. Such was not a simple task since

Prichard needed to account for many problems which

were made doubly difficult by his espousal of the

creation of a single individual or a pair of individ-

uals per species. But still, he did not need to

account for fossil distributions since he, felt that

the stratigraphical discontinuities in the Earth's

crust demonstrated that there were no genetic connec-

tions between different creations.

Lyell, on the other hand, saw the history of life

as a continuum since its inception. There were no

distinct breaks in the history of life because it was

a product of uniformitarian processes. Life did not

appear all at one time, as Linnaeus had proposed, but

was initiated gradually as single individuals, or

pairs of individuals when necessary. The process,

said Lyell, has not ceased but probably still continues

as it always has, in a uniform manner. 105 Lyell held

tenaciously to this idea which he felt was necessary

to the existence of his whole uniformitarian system.

In 1856 he wrote in his species notebook:

105Ibid., p. 185.



76

Whatever be the power which has for hundreds
of times repeopled the Earth with tribes of
plants & animals as fast as they became
extinct, that power I have always held is
still in full & unabated action . . . (and]
there is no reason to suspect diminished
energy in this power, it may be occult,
it may remain a mystery, but to believe
it to be dormant, or in abeyance, or lost,
because Man is in the world, or because
Science has not yet established its work-
ing or the laws by which it is regulated,
this wtoulid be an unphilosophical hypo-
thesis not borne out by anything we know
of in the natural world.106

Species must come naturally into being just as they

have become naturally extinct. We have not observed

the introduction of a new species, but the fossil

record is proof of the formation and extinction of

species at a relatively slow rate.

Lyell's work with Tertiary marine shells, in

particular made him realize that as one moves vert-

ically through the fossil beds the various species

disappeared not all at once at a given point, as might

be expected with a catastrophe, but disappeared and

were replaced gradually be new forms. 107 The fossil

record proved that both extinction and creation of new

forms occurred, and Lyell attempted to elaborate on

106Lyell, Scientific Journals, p. 124.

107See Wilson, Charles Lyell; the Years to 1841,
pp. 218-261.
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the processes involved as best he could. Extinction

occurred usually as a slow process brought about by

the gradual changes of the surface of the earth. For

example, if the Great Lakes of North America were to

be gradually destroyed by a change in climate or a

geological revolution, the specialized life dependant

upon the lakes would forever vanish with them.108

The production of species was not as easy to

explain as extinction, and Lyell at this point is not

very convincing. After rejecting Lamarckian trans-

mutation and special creation, he has little choice

but to support natural creation. He sets forth as an

hypothesis:

Each species may have had its origin in a single
pair, or individual, where an individual was
sufficient, and species may have been created
in succession at such times and in such places
as to enable them to multiply and endure for
an appointed space on the globe.109

Throughout the Principles he hints at no mechanism for

such an hypothesis and leaves the reader in suspense.

We can only assume that he envisioned a mechanism of

natural creation since he would not accept the trans-

mutation concept of Lamarck, nor would he brook the

miraculous in any explanation. To invite the notion

108Lyell, Principles, 2nd ed., Vol. 2, pp. 174-175.

109Ibid., p. 129.
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of special creation would destroy his scheme which

was based entirely upon non-catastrophic, law-bound

processes which have proceeded smoothly since the

inception of the earth.

That Lyell advocated the origin of only one or

two individuals of each species is not surprising since

such an idea is consistent with his theory. In the

first place, he held a species concept that demanded

a limited origin. For Lyell, a species was a group

of beings which has descended "from one original stock,

and can never be permanently confounded by intermixing

with the progeny of any other stock. . . .
#110 A

second reason for a limited origin is related to the

notion of simplicity. Lyell thought that a multiple

origin of individuals of a species made use of God's

machinery to an unnecessary excess. In his own words,

"The starting of each species from one point seems

consistent with the simplicity of nature."111 The

multiple origin of individuals of a species, as

proposed by most of the advocates of natural creation,

11°Ibid., pp 23-24. Also see William Coleman,
"Lyell and the 'Reality' of species," Isis, Vol. 53
(1962), pp. 325-338.

111
Lyon, Scientific Journals, p. 7.



79

was distasteful to Lye11.112 If such multiple origins

of species did in fact occur, of what use were all of

the elaborate dispersal mechanisms to be found in

plants and animals? Lyell thought that

All migratory powers become unmeaning
according to Agassia's view. Why sh[ouild
we explain the Salvages' Helix Pisana by
migrationL,Why not, according to Agassiz,
creation?'

Agassiz believed, like many of the Continental

naturalists, that new species had originated in earlier

geological times, not in pairs, but by multitudes of

individuals. Lyell equated such an origin with

special creation which could not be bound by law.

That notion for Lyell was unacceptable and he rejected

it completely. In 1859 he even thought that Darwin's

ideas were preferable to Agassiz' s.

At least it is safe to assume that the new
form came from preexisting forms of life
rather than spontaneously, equivocally,
independently--they are governed in their

112For example, see the scheme of Sprengel
(See footnote 94). A British theory of multiple
origins posited by Richard Brinsley Hinds (1812-1847)
will be discussed later in this chapter.

Scientific Journals, p. 265. Helix
pisana is a species of snail. The Salvages are a
small group of islands in the Madeiras off the
Atlantic coast of Africa.
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entrance into the world by some law--not
by 3 million of miracles in the course of
each period.114

Lyell could not accept multiple natural creation, as

believed by some naturalists, but he could accept the

same idea on a smaller scale.

After discussing his hypothesis that species

arose and disappeared through time, according to

law-bound processes, Lyell attempted to explain why

the so-called "regions of creation" should appear to

be discernable in the distributions of life. These

regions, Lyell said, were the result of barriers, such

as seas, mountain ranges, and deserts, which limit the

dispersal of life to a region. After a species arose

within a region its powers of distribution could only

carry it so far, usually not outside the limits of

its native continent. Lyell here had taken his ideas

directly from Prichard's work in explaining regional-

ization. Both Prichard and Lyell were able to explain

the same phenomena using entirely different philosoph-

ical frameworks. Where Lyell saw chance shaping the

regions, Prichard saw design.

Lyell also spent a good deal of effort in his

Principles explaining how disjunct distributions

114Ibid., P. 282.
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might be explained without resorting to special

creations. This was a problem which plagued biogeo-

graphers and usually caused the notion of special

creations to be called in as a last resort. Lyell

would not advocate the multiple creation of a species

to explain a difficult disjunct distribution, because

he thought that all distributions were a product of

natural mechanisms. To dispense with the concept of

single centers as the place of origin of a species

and to adopt a double origin "just because we are

baffled in our attempts to explain the migration of

species, is unphilosophical."115 Lyell explained the

many possible mechanisms for the distribution of plants

and animals which he saw as answering the difficulties

in explaining disjunct distributions. For example,

the snail Helix putris is found in several of the
It

primary tt regions, yet the animal may have been distri-

buted not by multiple creations, but by being dispersed

as eggs caught in feathers of waterfow1.116 Changes

in the physical aspect of the land may also cause a

widely separated distribution of a species. Identical

species of dolphins in the Mediterranean and the

115,
Ibid., p. 7.

11614ell, Principles, 2nd ed., Vol. 2, p. 113.
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Caspian Seas indicate that there probably have been

geographical changes which have broken a previous

connection between the two, not that the mammals have

had independent origins.117

Lyell's Principles became acceptable for many

naturalists due to the geological concepts contained

within it, but the ideas upon which he based his

discussions of the distribution of life were unaccep-

table. To explain why animals are distributed as they

are entails a scientifically acceptable hypothesis

of the origin of species, which Lyell could not muster.

William Whewell, in 1847, thought that Lyell's

hypothesis of the origin of species was little dif-

ferent from that of the natural theologian's position.

The bare conviction that a creation of
species has taken place, whether once or
many times, so long as it is unconnected
with our organic al sciences, is a tenet
of Natural Theology rather than of Physical
Philosophy. 118

To Lyell, who saw his enemies as "the ancient and

modern physico-theologians," such criticism must have

117Ibid., p. 103.

118Whewell, Inductive Sciences, Vol. 3, p. 640.
Like Kirby, the Rev. William Whewell had been selectedas one of those few natural theologians to write a
Bridgewater Treatise. Whewell's contribution was
Astronomy and General Physics (1833).
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been painful.119 Lyell certainly was not in the

natural theology tradition, as Whewell suggested, but

Lyell's statements as to the origin of species deserve

very little praise.

Lyell was caught on the horns of a dilemma and

the path to extrication-was the theory of evolution,

as eventually stated by Wallace and Darwin. Lyell

could not advocate Lamarckian transmutation due to the

many inconsistencies in the theory. Neither could he

advocate a non-law-bound theory of special creation

since that was the antithesis of his notion of uniform-

itarianism. He was left trapped by his own arguments

to advocate a vague notion of the natural creation of

species.

Lyell has been chastized for not immediately

seeing the "truth" of the theory of evolution once

Darwin and Wallace so lucidly hypothesized it.120

119Lyell, in an 1830 letter quoted in Gillispie,
Genesis and Geology, p. 133.

120Statements highly critical of Lyell's work will
be found in Ernst Mayr, "The nature of the Darwinian
Revolution," Science, Vol. 176 (1972), pp. 984-985, andin Arthur O. Lovejoy, "The argument for organic evo-
lution before the Origin of Species, 1830-1858," in
Forerunners of Darwin (1968), p. 373. A more sympathe-
tic view of Lyell's attempts at explaining the origin
of species is found in William Coleman, "Lyell and the'reality' of species," Isis, Vol. 53 (1962), however,Coleman incorrectly states on p. 333 that Lyell sub-scribed to the "familiar doctrine of special creation."
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It is often stated that the notion of uniformitarian-

ism should have led Lyell to accept nothing less than

a compatible theory of the origin of species; that is,

Darwinian evolution. But, the Darwin- Wallace theory

was based upon much evidence that was far from con-

clusive in Lyell's time. Even when Lyell was exposed

to the Darwinian theory of evolution, he had a very

difficult time in accepting it. He seemed to associate

the Darwin-Wallace theory with Lamarck's concept, and

saw the former merely as an improvement over the

latter. An example of this can be seen in a statement

in Lyell's reference to Darwin's theory as "a scienti-

fic & philosophical explanation of the Lamarckian

system .
ft121

Perhaps the major objection that Lyell had to the

idea of evolution or transmutation, was the implication

of the theory that man had descended from the lower

animals--an idea which appeared to be most difficult

for him to accept. As Lyell's biographer, Leonard G.

Wilson, notes:

Lyell rebelled against this conclusion,
perhaps because it was so opposed to the
whole framework of ideas within which he

121Lyell, Scientific Journals, p. 295.
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had been educated and because he thought
that the rational and intellectual powers
of man distinguished him decisively from
the animals.122

The concept of the origin of species by the

mechanism of natural creation does not seem to have

been seriously considered by many naturalists in

Britain. The concept contained too many problems to

be scientifically acceptable to the naturalists of

the day. Lyell wanted a mechanistic, natural solution

to explain the origin of species, yet his hypothesis

was little better than those of the special creation-

ists. He made no attempt to suggest any kind of

mechanism that could produce a species by some instan-

taneous, yet natural, method. This lack of a mechanism

was the death blow to the concept of natural creation,

which barely raised its head in Britain before it was

struck down. Lyoll's concept grew out of a desperation

for some kind of mechanistic explanation of the origin

of species to explain the past and present evidences

of the geographical distribution of life. His spec-

ulations suggested natural creation, implying the

sudden appearance of new species in jungles and oceans.

122Wilson, "Introduction," in Lyell, Scientific
Journals, p. xxvi.
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Such an instantaneous creation, however, was philo-

sophically opposed to the implications in his theory

of uniformitarianism which required minute changes

over a long period of time.

Lyell's historical concept of the origin of

species was very close to that of Wallace's and

Darwin's which was yet to be proposed. Lyell's theory

advocated that series of species came into existence

at different times and then gradually became extinct

over a long period of geologic time. The geographical

distribution of life was a reflection of the origin

of species and their subsequent wanderings across the

earth. But it took Wallace and Darwin to produce a

unified theory by removing the instantaneous element

from Lyell's biological uniformitarian framework and

replacing it with a mechanism for the origin of species

that was uniform and consistent with the rest of the

theory.

Besides the lack of any kind of mechanism for

natural creation, Lyell had other problems facing his

concept. For one thing, there was no evidence that

such an event had ever occurred. No one had ever seen

such an occurrence, and to the empiric ally minded

nineteenth-century British naturalist, hard empirical

evidence was a necessary prerequisite to theorization.
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Lyell said that the process of species origin had

never been observed because series of species come

into being over a period of time and evenly over the

face of the earth, therefore the chance of seeing this

occurrence was quite remote. For example, a new

species of mammals would probably arise in Britain only

once in every 8,000 years or so, according. to his cal-

culations as based on the fossil record.123

Lyell had another set of problems facing his

notions. Most advocates of natural creation on the

Continent were able to explain many distributional

anomalies with their versions of the theory. They

advocated the multiple creation of individuals of

species rather than a single individual or two, as did

Lyell. A multiple origin allowed natural creation to

explain the problem of disjunct or discontinuous

distributions of life. A population of tapirs in South

America and Malaya could be explained away by most nat-

ural creationists by advocating such a multiple origin,

but Lyell had to produce intricate mechanisms of dis-
persal to account for the disjunct distributions. Lyell
did not even reap the benefits of a natural creation-

ist scheme, yet had to sustain the criticism against
such a scheme.

123Lyell, Principles, 2nd ed., Vol. 2, pp. 188-189.
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RICHARD BRINSLEY HINDS (1812-1847)

Lyell's concept of natural creation was unique in

that it was based upon uniformitarian principles. Most

Continental theories of natural creation were usually

based upon more catastrophic notions. A representative of

this latter tradition in Britain was Richard Brinsley

Hinds. Hinds was a rather obscure naturalist who appears

to be best known for his botanical efforts as a naturalist-

surgeon while aboard the H. M. S. Sulphur from 1836 to

1842 in the Pacific.124

Hinds, like the naturalists who based their arguments

on the tenets of natural theology, saw design in the world

and interpreted the history of the distribution of life

in the same manner. He believed in the deluge as a univer-

sal phenomenon and felt that the present distribution of

life was a result of the short time since the flood. He

thought that animal life had disseminated from a single

point on earth, as had Linnaeus and Pennant, but he took

a different approach for the distribution of plant life.

He rejected the concept of the multiple regions of crea-

tion for plants and chose Willdenow's theory as the epitome

of such a theory. Hinds said that Willdenow's theory

124John H. Thomas, "Botanical explorations in Wash-
ington, Oregon, California and adjacent regions," Huntia,
Vol. 3 (1969), p. 11.
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could not be acceptable because the so-called regions of

vegetation were bordered by ranges of mountains, rather

than radiating from those ranges as should be the case

if Willdenowts theory was correct.125 Hinds took the

position that following the lest deluge plants had

"sprung up" wherever a "suitable combination of circum-

stances occurred. "126

. the earth was everywhere, at the same moment,
furnished with a vegetation in accordance with the
physical circumstances which prevailed. The exact
state in which vegetation first existed, whether
originally assuming the weakest phase in the circle
of its existence, or appearing at once in the full
vigour of is growth, this is needless for us to
inquire.124

Hinds said that there were several pieces of evidence

to support his theory. First, the Biblical account of

creation mentions the Earth bringing forth vegetation,

which could be the method used after the flood. Second,

there are physical barriers which severely limit the

dispersion of vegetation. 128 Whereas Linneaus thought

plants had the ability to disperse using their intricate

mechanisms to catch currents of wind, there are many

examples of such plants which are extremely restricted to

125Richard Brinsley Hinds, "Memoirs on geographic
botany," Annals and Magazine of Natural History, Vol. 15
(1845), p. 16.

1261bid.

127Ibid., p. 22.

128Ibid., p. 17.
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a locale. For example, said Hinds, Carduus cyanoides

(a Brushthistle) has a seed which is potentially capable

of being widely disseminated by the wind, but is only

found in two localities in Germany. 129

Hinds also noted that the geography of the Earth

presents great oceanic barriers which could not allow

dissemination of plants. He saw the world as being

divisible into six great vegetational provinces separ-

ated by these bodies of water. 130 He thought that it

was unlikely that any of these great divisions have more

than a few plants in common, which tended to confirm, for

Hinds, that plants could not have dispersed from only

one or a few centers. This point in his argument is

rather weak and confused. He saw six regions of veg-

etation, which would tend to refute the Linnean hypo-

thesis, but Hindsts recognition of the six regions would

seem to be a support to Willdenow's hypothesis since

each of the six regions might conceivably be a center of

creation for plants.

Hinds concluded his discussion of dispersion by

129Ibid., p. 18.

139His "distinct provinces" are: 1) Europe, 2) Asia
and its adjacent islands, 3) Africa and Madagascar, 4)
North America, 5) South America including the West Indies
and the Falkland Islands, and 6) Australasia, including
New Zealand, Australia, and the Polynesian Islands. Ibid.,
pp.19-20 (See Figure 5, p. 112).
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mentioning island forms, which were most difficult to

explain with the ideas of dispersion necessitated by

Linneaus or Willdenow. The Sandwich (Hawaiian) Islands,

noted Hinds, has 239 known species of which 100 are found

nowhere else on earth. Such plants, thought Hinds, must

have arisen there by natural creation since there is no

region from which they could have come.131

Hinds's speculations on the distribution of plants

were largely ignored by British naturalists. They were

commented upon by August H. Grisebach (1814-1879) in a

publication of the Ray Society, but this notice was very

critical of Hinds's work.-- 132 Grisebach felt that Hinds's

notions were incorrect and that the concept of distinct

centers of creation had to be the correct theory. He

said that Hind's hypothesis could not account for the

phenomenon of the radiation of forms from apparent centers.

Grisebach, like Prichard, said that plant forms were most

concentrated in their distributions at a particular

focus, and as one travels away from that focus the forms

become scarcer until they can be no longer found. If

131Ibid., p. 94.

132A. Grisebach, "Report on the progress of geograph-
ical and systematic botany, during the year 1845," in,
Reports and Papers on Botany, ed. by Arthur Henfrey(London: Printed for the Ray Society, 1849). Grisebachwas a professor of botany at the University of Gottingen.
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Hinds was correct, said Grisebach, such a phenomenon

should not occur, since any region where a form should

be found should have a concentration of individuals

roughly the same throughout its range.133 Grisebach

also refuted Hinds by noting that Charles Darwin had

demonstrated that some islands in the Indian Ocean

are populated by plants from adjacent areas, while

other nearby islands are inhabited only by endemic

species. To Grisebach this fact "contradicts the

supposition of the existence of a generally diffused

productive force," as advocated by Hinds.134

Grisebach presented arguments against the theory

of Hinds, similar to those used by Prichard, against

natural creation theories. Like Prichard, Grisebach

may have damaged the natural creation position, but

his evidence could as easily have been turned against

the concepts held by himself and Prichard. Grisebach

could explain away some of the island species as having

had come from adjacent areas, but the existence of

strictly endemic island species was the one piece of

evidence supporting natural creationists which could

not convincingly be dismissed.

133Grisebach, "Report," p. 419.

134Ibid., p. 418.
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Unlike Lyon's theory, Hinds's scheme was

unsatisfactory for several basic reasons. For one

thing, his theory was not consistent. His discussion

of the distribution of the animal kingdom was based

upon the Linnean-Pennant concept that he rejected as

a possibility for plants. Such an inconsistency was

probably scientifically displeasing to many naturalists.

Also, the empirically-minded British naturalists,

trying to rid science of the stigma of natural theology;

could see little advantage to his discussion since it

brought in the concept of design at every turn. On the

other hand, the natural theologians would probably

have appreciated these notions of design, but found the

idea of attempting to deal with the origin of life

philosophically and religiously unsatisfactory. For

the most part, British naturalists either posited a

theory of the origin of species couched in the terminol-

ogy of natural theology, or remained with the vast

majority and kept silent on the issue.135 Those

naturalists who attempted to provide some kind of a

physical explanation were either ignored, as was Hinds,

or were severely criticized, as was Lyell.

135
S e the "Introduction" of this thesis for a

discussion of these "silent" naturalists.
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V. SUMMARY AND CONCLUSION

The demise of the Biblical explanation of the

geographical distribution of life was caused by the

realization that the data from newly explored areas

of the Earth could not be explained by the Biblical

concept. Natural theologians in Britain were interest-

ed in creating a picture of God's design from the

seemingly chaotic mass of data that was growing daily.

By using the concept of catastrophism and special

creations they were able to generate a theory that

temporarily solved some of the major problems that

caused the collapse of the Linnaeus-Pennant theory.

The problem of the variance of distributions of

extinct and extant organisms was no longer a problem

for a theory based upon catastrophic ideals. Extinct

and extant forms of life had no genetic relationship

because both were products of distinct creations

separated by catastrophes. Former distributions were

not a concern since prior to this present creation

there may have been different laws of nature at work

on Earth which would not permit a biogeographical

investigation of previous creations to be fruitful.

The problem of the regionalization of living

forms was thought to be solved by the naturalists
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influenced by the tradition of natural theology with

their proposal of the theory of multiple regions of

creation. Instead of a single region of creation,

from which all life had to become dispersed, several

regions were involved in creation. Prichard, Kirby,

Swainson, Sclater, and many other naturalists within

their tradition, sought to delineate what. they viewed

as the regions of creation. To delineate those regions

was to elucidate God's plan for the distribution of

life on Earth. As more data poured in it was recog-

nized that entomologists saw one set of regions while

ornithologists saw another. It became more difficult

than had been expected to untangle the design from the

web of data. The increase of data caused the picture

to become more confused. The attempt to produce a

single plan of biogeographical design became futile.

There were other problems for the natural theo-

logians. Discontinuous distributions were irritating

exceptions to the concept of design. Discontinuous

pockets of individuals of species often could not be

explained by these naturalists who had to work within

the limited time span since the last creation.

Attempts were made to provide natural explanations for

some of these anomalous distributions, but many
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remained unexplained, providing ammunition for the

natural creationists. Island species were another

thorn in the side of the theory of the natural theo-

logians. While Prichard and the others were attempting

to map out the regions of creation, each of which were

nearly continental in size, they were faced with the

irony that seemingly insignificant yet unique island

species may have been the products of separate crea-

tions. Such an admission was difficult to rationalize

when trying to reconstruct the consistency and ration-

ality of God's design. The problems were made more

complex as increasing data became available. More

disjunct distributions were discovered, more endemic

island species were discovered, and the realization

that regions of creation applicable to all forms of

life could not be delineated became more apparent.

The natural theologians could explain such anomalous

distributions only by admitting either seemingly

improbable migrations, as did Prichard, or separate

special creations, as did Sclater. Prichard's migra-

tions preserved the notion of God's creation within

a limited number of regions of creation, but forced

one to accept migrations which were often very diffi-

cult or impossible to explain. Those explaining

anomalies by using the idea of separate divine
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creations did not need to use such migrations, but

instead had to admit that God's design was apparently

not as orderly as had once been thought. Major regions

of creation were found to be filled with many dis-

cordant exceptions to a design that was previously

thought to have been harmonious, regular, and con-

sistent. These ideal qualities of design. could not

be convincingly supported with biogeographical

evidence. The way became open for other theories to

attempt to explain the data more satisfactorily.

The transmutation hypothesis of Lamarck had been

shown by Lyell to be scientifically insupportable.

The only other scientifically based theory left to

explain the origin of new species and their distri-

butions was that of natural creation. The problems

of island distributions and of discontinuous distri-

butions were easily and consistently explained if one

accepted the natural creationist theory. That theory,

however, was as mysterious as that of miraculous

special creations, and its proponents could not pro-

vide any sort of mechanism to explain how species

might be naturally created.

By 1859 the natural theologians and the natural

creationists had reached a deadlock. Neither theory
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was compelling and the increasing amounts of biogeo-

graphical evidence could not add to the support of

either.

Without their realizing it, workers from both of

these traditions prepared the way for a biogeographical

explanation that would prove to be scientifically

acceptable. Prichard helped to provide the notion of

natural mechanisms of dispersal to explain anomalous

distributions, and Lyell made uniformitarianism

convincing. Both traditions also had framed the

problems with which Darwin and Wallace had to contend

before they finally were able to produce a scientif-

ically satisfactory explanation for the geographical

distribution of life on Earth.
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Figure 1. Prichard's regions of creation.

1. Arctic region
2. Northern temperate regions of Europe and Asia
3. Temperate North America
4. Tropical Africa
5. Tropical South America and Central America
6. India
7. Indian Islands
8. Papua, including New Guinea, Now Britain, New

Ireland, and remote Pacific Islands
9. Australia

10. Southern South America
11. Southern Africa

After Prichard, Researches, 2nd ed., Vol. 1, pp. 54-56.
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Figure 2. Kirby's regions of creation.

1. Africa

2. Americas

3. New Holland (Australia)

4. Europe and Asia

After Kirby and Spence, Introduction to EnIm212Ex,4th ed., Vol. 4, pp. 394-395



110
Figure 3. Swainson's regions of creation.

1. European region

2. Asiatic region

3. Americas

4. Africa

5. Australia

After Swainson, A Treatise on the Geography and Classi-fication of Animals, p. 15.
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Figure 4. Sclaterts regions of creation.

1. Nearctic region

Neotropical region

3. Palaearctic region

4. Aethiopian region

5. Indian region

6. Australian region

After Sclater, "General geographical distribution,"
pp.137-143.
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Figure 5. Hinds's regions of natural creation.

1. Europe
2. Asia and adjacent islands
3. Africa and Madagascar
4. North America
5. South America
6. Australasia, including Polynesia.

After Hinds, "Memoirs on geographic botany," pp. 19-20.


