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Abstract. Hewett Cottrell Watson and Edward Forbes were tatonalists of the Victorian age. They were protagtni
on a dispute that generated comment and servesilisnainating case study of misunderstanding ity issues.
Watson accused Forbes of having plagiarized hggraii classification of the British plants into gps on the basis of
their geographical distribution. This controversigmated mostly from a so-far-ignored basic diéfiece in Watson's
and Forbes' ideas about biogeographical region@izaNatson's classification of the British flardo groups of
species with similar distribution was probably fist application of the concept of “regional chtyjee”. By contrast,
the biogeographical classification of the Britidhr& proposed by Forbes belongs to the concepglefifent”, because
it was based on assumed species history (i.e. izaliion routes). The two approaches may producéasiwutcomes,
but remain conceptually different. Although perdaeasons may have contributed to exacerbate thedd-orbes
controversy, failure in recognizing this distinetiby its actors and their contemporaries, suchasker and Darwin,

was the most important cause.

Keywords: Charles Darwin, Hewett Cottrell Watson, Edward esthloseph Dalton Hooker, Biogeography,

Botany
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Introduction

Hewett Cottrell Watson (1804-1881) and Edward Fei815-1854) were two prominent naturalists ofMlatorian
age (Egerton, 2012; Jenkins, 2015). Watson is noimlynkenown for having introduced i@ybele Britannicg1847—
1859) a subdivision of Britain into 112 recordimgas called vicecounties. This subdivision (withisas
modifications) served as a recording unit systeimatanical and zoological studies in Britain utiié present day
(Seddon, 1971; Vincent, 1990; Merritt et al., 1986ce et al., 2003; British Bryological Societ918) and
represented an important step towards the intraztuof statistical approaches into biogeographyy{Bre, 1983,
1992). Forbes is mainly known as one of the foundéthe so-called extensionist paradigand for his pioneering
study of marine biogeography (Egerton, 1972, 20Mills, 1978, 1984, 2004; Rehbock, 1983; Vincent9Q,9
Lomolino et al. 2010).

Around 1846-47, Watson and Forbes were protagooistsstrong dispute testified by some Watson's
publications and Darwin’s correspondence. Spedificé/atson accused Forbes of having plagiarizedohiginal
classification of the British plants into groupstbie basis of their geographical distribution (bg.placing species with
similar ranges into the same distributional gropus, this controversy represents an early capéafty issues in
biology. The priority rule has a central role in read science (Strevens, 2003), but priority iss@esdate back to the
XV, XVI, and XVII centuries in many fields, espeltyain mathematics and physics. We can remembeongnothers,
the cases of Tartaglia vs. Cardano for the solvithg) of cubic equations; Brahe vs. Raimarus foritir@duction of the
geo-heliocentric model; Galileo vs. Scheiner farspot observations; Newton vs. Leibnitz for the mtien of
calculus; or Hooke vs. Huygens for the inventionhef balance spring watch. In fact, multiple indegent discoveries
or inventions are not rare in the history of sce(derton, 1973) and famous cases in biology axérttiependent
discovery of the natural selection by Darwin andleé&, the use of equations describing predatoy-pyeles by Lotka
and Volterra, the simultaneous rediscovery of Méadaws by de Vries, Correns and Tschermak, orfdneaulation of
the equilibrium principle in population genetics Hgrdy, Weinberg and Castle. In all these circuntsta, however,
multiple independent discoveries or inventionsnreie to really the same things. By contrast, aglisivow in this
paper, in the case of Watson and Forbes, the aangy originated from a misunderstanding, becdusévto authors
dealt with conceptually similar and related, butaat different issues.

Another interesting aspect of this dispute is thaias apparently unilateral. While Watson attackiggbrously
Forbes, we have no evidence of Forbes' reactiarbeE’ only public comment on Watson (apart citaiofCybele
Britannica) appeared in an 1852 review of botanical workshie comment Forbes described Watson as “indefialéy

and deservedly illustrious in statistics, but grawisanthropic by working overmuch when in ill humfgaking] a
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melancholy pleasure in attributing evil motivests fellow-labourers” (Rehbock, 1983, p. 178). Aating to Egerton
(2003, p. 233), Watson was afflicted by “a lifelgmgrsonality disorder” and both his personality pridate life
exacerbated the virulence of his attack on Fonvhish was far beyond scientific justification. Astad by Egerton
(1979, p. 93), “Watson's botanical work was resgetly his fellow British botanists, but since h&enfcriticized their
work, he had few friends among them”. Actuallyséems that Watson was a sort of outsider in Vigtosociety
(Endershy, 2003). In particular, Watson felt resemhtowards Forbes because the latter (who wdsratéd zoologist
and palaeontologist, but not an eminent botanad)ih 1842 beat Watson in a contest for the cHdiotany at the
University of London. Other sources of their antifias may be some disagreement over the degre@gfagehical
detail to be included on a map for recording ptpecies localities (a project promoted by the &mithssociation for
the Advancement of Science around 1840) and a Eoshert paper satirizing phrenology appeared 41@vhen both
were students; Watson was a supporter of phren@ongybecame the editor of tRarenological Journgl Although
personal reasons had an important role in the @eartsy, it originated mostly from a so-far-ignoteasic difference in
Watson's and Forbes' ideas about biogeographiganaization (differences of which Watson and ewrthemselves
were unaware).

This Watson-Forbes controversy was important irr thays, yet it is now forgotten and its role in the
development of biogeography is unknown. In faat, ¢bntroversy is briefly cited by Browne (1983) alistussed at
some length by Rehbock (1983). Browne writes tRatrbes had appropriated Watson’s scheme for theivasion of
the British flora to back his highly speculativecagnt of the geological history of the British sl€p. 74), thus
supporting Watson'’s claim of plagiarism. On theeothand, Browne also cites Forbes and Watson asseqtatives of
opposite views about the inclusion of historicdémences in biogeography: “But the transformatiamf
“topographical” to “historical” studies was not@sar-cut as it might seem. Several botanists, He@atrell Watson
among them, were not sure that they wanted to diecthie past in their analyses of the present,f@daid as much.
Others [...] adopted the historical approach [...]. @&Lyell, Edward Forbes, and Charles Darwin attechpo link
ancient and modern distribution patterns togethexr geal sequence over time” (p. 86). These oppuiEvs are at the
base of a substantial misunderstanding betweendaisd Forbes. According to Rehbock (1983, p. 182ere is no
guestion that Forbes had relied more heavily upatsdh’s Researches for his phytogeographic datautpan any
other source [...]. More substantive, however, wasdisagreement between Forbes and Watson as tatwieest in
Forbes’ paper (and the later essay) that was sighyificant. Watson felt that the only importaningovas the division
of the British flora into geographical groupings].. By comparison Forbes'’s geological hypotheseswemWatson

fanciful, disaprovable, and based on a misintegpiat of botanical evidence. To Forbes, howeverptiarity was just
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the reverse.” These different perspectives wetkeabase of different biogeographical approachepéties grouping
which both these two naturalists and following l@ographers failed to recognise as distinct.

Recent progresses in the concepts of biogeogrdmi@aent and chorotype, and a reconstruction of these
concepts have been applied by different authorgdifia, 2015), allows now a better understandihthe origin of this
controversy and its resolution by showing thattthe authors referred to different things. To thislgl present here a
detailed historical reconstruction of this contnmyeand explain how it originated from the facttttiee authors failed
in recognizing that their classification systeniaugh similar in final outcomes, were in fact ed®n very different

concepts.

Origin of Watson's attack on Forbes
The four-volume bookCybele Britannicg1847—1859) can be considered the most importarit of Watson.
Although not well known at the time of publicatifivut see Rehbock, 1983 for examples of scientisiisknew and
commented on this work), this book had a subsedightintellectual significance in the history ofitsh botany,
biogeography, ecology and evolution. The influenic@/atson in the history of biology is for exampéstified by the
role that his works had in development of Darwie\golutionary ideas (see, for example, Egerton91.97

Watson was interested in many aspects of planbdpolbut his most important contributions were amp
biogeography. Watson's biography and works hava bkeady summarized by Boulger (1883) and disclisse
details by Egerton (1976, 1979, 2003, 2004, 202040b, 2012). The importance of Watson’s work$ianhistory of
biogeography is discussed by Browne (1983) and &h{L983). Thus, | summarize here only the mosteisal
points useful to understand his attacks on Foldatson's interest in the distribution of Britistapis started in 1831,
when he patrticipated to a contest for the bestyemsdhe geographical distribution of plants. Wats@ssay (which,
incidentally, won the gold prize offered by Rob8raham, professor of Botany at Edinburgh) was gublished
monograph currently preserved in the archives @Rbyal Botanic Garden, Kew (Egerton, 2010b). The year,
Watson published his first book, titl€zlitlines of the Geographical Distribution of Britistiants The first part of
Outlinesprovides general discussions, whereas the secahgdreaents a brief indication of habitation, togahic
range, and world-wide distribution for vasculardpe found in the British Isles. Here, in the sattiOutline of the
Topographical Distribution of British Plants”, Watsapplied to the British Isles the ideas alreadyressed in his
prize essay by dividing the British vegetation itlioee regions, each of which subdivided into twoes, for a total of
six zones (Egerton 1979, p. 91; 2003, p. 35). Watsmceived this work as a guide to botanists éstiexd in

conducting local studies for more detailed undeditag of British plant geography. In later works, $ometimes



129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

modified, but never abandoned, this classificatiomeme. In 1845, when Edward Forbes proposed aficassn of
the British vegetation into five zones rather tsan(Egerton 2010a, pp. 187-188), Watson felt itesl

Forbes was a naturalist interested in virtuallyaapects of natural history (Egerton, 1972, 201042
Although his botanical production was rather lidifespecially if compared with that of Watson), bew became
professor of botany at the University of Londori842. Since Forbes’ professorship did not pay ehdagupport a
family, he also joint the new Geological SurveyGkat Britain as a palaeontologist.

Tacking advantage of working simultaneously as histamd as palaeontologist, he decided to studythew
plants currently living in Britain reached this i@g by comparing fossil plants with the moderndloAs Egerton
(2010b, p. 301) says: “It was a fine project iftaal realized how much data he needed to analysectiad could
publish his findings. Unfortunately, he rather ddyoconcluded that there were five sources of thiddh fossil plants,
and then he proceeded to partition the living fiota a comparable five regions. He summarizedgbieeme at the
annual meeting of the British Association for th@vAncement of Science in 1845, and an abstrads adlk was soon
published in several periodicals, followed latersblpng summary in thReportof the BAAS [...]. But since Watson
had already divided the British flora into six regs$, he saw Forbes’ scheme as a challenge to imigatency by
someone unqualified to do so. He suspected th&eBbcrucial data came from Hgemarks on the Geographical
Distribution of British Plant§1835), and he went to the library of the Linneani&y of London and found that Forbes
had checked out that book on 16 June, about a aefeke he read his paper (Watson 1847-1859, 14168). Forbes
heard of Watson’s unhappiness and attempted to arakeds with a generous acknowledgement when Hislpexdb
the full paper in 1846, but since he retained hisféld division of British plants for Watson’s seld division,
Watson was not mollified.” In fact, although Watderdargely cited in Forbes' (1846) paper, suchticihs give the
impression that they were introduced not so muclaégnowledging Watson as a source of the schemédob
implicitly suggesting that Watson's groups wer@hmrent and that his work was substantially ordtiled

compilation of data without any relevant theory dsy.

The zoological works of Fleming, Jenyns, Yarrell||Bend W. Thompson, have enumerated the species
and treated of the distribution of our indigenonsrals, those of Smith, Hooker, Lindley, Babington,
Henslow, and especially Watson, have done the samvice for our native flora; but the history oéth
formation, if | may so say, of that fauna and flaemains to be investigated. (p. 337)

This is the Atlantic type in Mr. Watson's arrangetr@frBritish types of vegetation. (p. 339)

They form part of Mr. Watson's second, or Germaamci of his third, or English, type of British

vegetation. (p. 339)



160 The Highland, and part of the Scottish and Hebridgpes of British vegetation, as defined by Mr.

161 Watson, agree with the fourth flora, as definedvabdn his Hebridean type he includes the rare

162 Eriocaulon septangulare, a very remarkable plarwknin Europe only in the Hebrides, and

163 Connamara, in the West of Ireland ; elsewhereanignhabitant of Boreal America, which is its true
164 native country, and from whence, either by meartsamisport, now or anciently in action, it hasalh
165 probability, been introduced naturally into thetBh Isles. [...]

166 Such of its members as are generally distributedpase the British type of Mr. Watson, whilst itsn@o
167 local species are distributed among, and formgfanis Germanic, English, and Scottish types. ()34
168 The essays of Mr. H. C. Watson may be cited as arttenqost remarkable, and to them | must refer
169 geologists who would wish to learn more respeatingindigenous flora, than it is here necessary to
170 state. (p. 342)

171

172 Thus, it is not very surprising that Watson was tisiad with these citations and, in 1847, he ldwatta very

173  strong public attack on Forbes in the first volunfighe Cybele Britannica

174

175 In his communication to the British Association Morbes had made free (if unacknowledged) use of
176 the former labours of the writer of this volumendan so doing he took to himself credit for reswahd
177 generalisations which had truly originated with guthor of the present work. But not wishing here t
178 interrupt the regular course of his ' Explanatiomg the introduction of comments on the opinions or
179 conduct of Mr. Forbes, he will add the view whighfeels authorized and compelled to take, in

180 reference to Mr. Forbes's publications in the matte an Appendix at the end of this volume. (p. 55
181

182 In particular, in this appendix, Watson wrote:

183

184 In accordance with the intention intimated on pagef the present volume, the Author now proceeds t
185 make some comments upon the similitude betweeovhis'types of distribution,' explained on pages 43-
186 54, and certain so-called ' floras," announced byRdrbes for the basis of his hypothesis concertiie
187 origin and migration of British plants. If, whil® sloing, he cannot avoid giving the matter an aspec
188 unpleasant and unfavourable to Mr. Forbes, therlattust remember that his own neglect of the ceurte
189 and justice usually shown to the rights of prigraynong the cultivators of science, is the causehich

190 any such disagreeable results may be traced hacke®)
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And yet, in truth, the alleged ' floras ' werdditelse than a garbled reproduction of the ' tyges
distribution," — taken from the ten-years-old vokimithout acknowledgement,— varied too probably
by sheer guess- work,—and then republished agyftlad resulted from Mr. Forbes's own individual

investigations. (pp. 468—469)

In his attack on Forbes, Watson refers to repdréskorbes' talk published before 1846 paper:

The communication of Mr. Forbes is reported at abersible length in the volume for 1845, published in
the name of the British Association, in the Litgr&azette, in the Athenaeum, and in the Annals and
Magazine of Natural History. It is believed thatwmng will be committed by attributing all those
reports, directly or indirectly, to the pen of Nfiorbes himself. There is great sameness among tem.
printing of such reports in the volumes publishedthe Association, is made conditional upon the
authors of communications themselves sending thert®of their own papers. And small doubt indeed
can exist respecting the authorship of the repottié Literary Gazette, where the communication of M
Forbes is so highly complimented. Those variousntspare worded in such manner, as unavoidably to
impress readers with an idea that Mr. Forbes hinhsel originated the arrangement of British plants

the "floras.” (p. 468)

As regards Forbes' 1846 paper, it is importanpte thatCybele Britannicavas published 1847, but, as
declared by Watson himself: “As the title-pagelo$ tvolume bears the date of 1847, the year gfulgication, it may
be proper to mention that two-thirds of the volunas printed in 1846.” Thus, the volume was produced
simultaneously with Forbes' 1846 paper. AlthougtbEs' paper was probably not in circulation whertdgta wrote
his tremendous attack, yet he knew the paper daded to it in this passage, showing that he vesspetely
unsatisfied with how Forbes acknowledged his wéaksl, from the excerpts reported above, it is éasyderstand

why):

Since the Cambridge meeting of the British Assamielr. Forbes has printed a second essay on the
same subject; and which, it is understood, wilpbblished in a volume connected with the Geological
Survey. This time, there is so great a show of exddeadduced in seeming support of the hypothesis,
that it will doubtless appear very plausible in gyes of those persons (not botanists) to whonpte

dixit of its proposer is a sufficient warranty for ttezaracy of his facts. This time, also, Mr. Forbessio
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refer to the previously published geographicobat@rrrangement of the ' Remarks ;' although his
passing allusions thereto are conveyed in termsiwii@ve more the effect of slurring over his own
obligations to that work, than of admitting it taye been the source whence he took the idea of his
'floras;' and from the appendix to which he asdeeththeir comparative "magnitude as to specigq.’ (

469-470)

Forbes heard of Watson’s complaints, and wrotdterleo Hooker (31 October 1846, so before theevibhttack
presented ilCybele Britannic® where he stated that the novelty of his own weals to link biological and geological
data and that he did not quote authorities in bwsract to save space (see Rehbock, 1983). Ofedheslack of space
seems to be not a valid justification for not gtWatson’s fundamental work. In a second lettédaoker (22 April
1847), after the publication &ybele BritannicaForbes reiterated his position, but also addethireover | do not put
them [ = distributional types] forward as any néiwngs, but as expressions of facts well known @atish Botanists.
What | claimed for myself was the explanation & tauses of them” (letter cited in Rehbock, 198484).
Resentment against Watson is more apparent itea tetLyell (27 June 1850): “Watson (who is cusijuenough
cited as the originator of views against which ke Wiolently and malignantly protested, being cyagsited in

Rehbock, 1983, p. 187)

Watson's critique of Forbes' work and its echoes iDarwin's correspondence
Watson not only accused Forbes of plagiarism, éueily criticized him for his scarce knowledgéofany and for
having presented hypotheses without sufficient stpfhese critiques were already briefly presemetB46 among

editorial comments in the journdhePhytologist,of which Watson was an important contributor (Anmoys, 1846):

The longest report is devoted to Mr. Forbes' comiatitn "On the Endemic distribution of Plants."
There is a good share of clever ingenuity manifestele geologic hypothesis of the learned botasfist
King's College, and as it is made to appear baped hotanical facts, it will doubtless be receibgd
those who are slenderly acquainted with the agiteslent distribution of plants, and who are unpegha
to separate what is true and borrowed from whatiginal and imaginary, in the botanical foundatain
the paper. For our own individual part, we mustfees a great distaste for ad captandum articldgiyhas
got up after the manner of Mr. Forbes's paper. ®Wefind nothing for extract. " What is new is nate :

what is true is not new." This aphorismal jinglesotind was never more justly applied than in the
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present instance. Still, unsound as we considepdber to be, it is yet one which could never have
emanated from an intellect of mediocre charactegaRded as a figment of the imagination, it is

ingenious—as a contribution to science it is ongous.

This anonymous editorial note was simply signed@s, ‘but it is virtually sure that the author wassbn,

whose middle name was CottfelThen, Watson presented an articulated criticisthénAppendix tacCybele

Britannica

But it must be obvious enough that the mere rapetif an arrangement previously before the public,
whether disguised or undisguised, could add nottarexisting knowledge respecting the distributdn
plants in this country. Nor would a variation oétlarrangement be likely to conduce to the advahce
scientific knowledge, unless made by a competeéntrmed botanist, and in such manner as to reihder
more exactly accordant with the truths of naturehsa result, it is confidently believed, Mr. Fostse
individual knowledge of the distribution of Britiglants was very far from adequate to realize,; for
whatever may be his scientific merits in other eetp, that gentleman's repute, as a botanist, is mo
academical than personal. Moreover, no real knoydexf vegetable geography was indicated in the
reports. They conveyed only generalities, vagurpressed, without the mention of a single plant in
example of any of the so-called ' floras.' And pleevading character of the whole communication, as
reported, was that of a hasty and untried fanaysdépport of which the propounder intended to fiisd
facts at some after time. (p. 469)

Easily may the result be guessed. Borrowed factsmdierstood, and applied by a forgetive imagination
make up the botanical illustrations in favour dof thypothesis. [...] In short, considering the small
number of the pages in Mr. Forbes's second essaghwre devoted to the botanical bearings of the
subject, it absolutely teems with errors in itsamyt—inconclusive arguments, inconsequent logigtine
illustrations, and the guesswork of the imaginapanforth ostensibly as the ascertained factsieihse.

(p. 471)

In presenting this criticism, Watson also accusaeib€&s of having used primary data from other wavitsout

acknowledgement and uncritically:

1C
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Accordingly, a few lists of species are given, evitly made up from the slight notices of habitats
introduced into ' Babington's Manual of British Boy.' [...] Though Mr. Forbes has not acknowledged
the special manner in which he was indebted toubetul work, [...] he has copied so blindly theoef

as to follow its imperfections uncorrected ; inéhgla tell-tale error of the press, precisely &frad to
mislead and betray the copy-wright from home : hi¢ has also, in other cases, substituted his own
erroneous interpretations instead of the factdlsigthough not precisely, stated by the authathef
Manual; through attempting to specialize and apipdygeneral indications of the Manual, withouttfirs

caring to make himself acquainted with the faatfytmtended thereby. (p. 470)

However, it should be noted that Watson recogniaethe end, the merit of Forbes of linking botang
geology. In the last volume @ybele Britannicg1859, pp. 8-9), Watson wrote: “Although blundgrand false in its
botanical illustrations, and perhaps not less @nimuisome of its zoological assertions, that tsedly Edward Forbes
may still be allowed to have evinced remarkablygasgive conceptions of science, larger and moregoeinensive
than those which have characterised the writingsngflish botanists, present or past, with extrenfly exceptions.
[...] Edward Forbes is no more. The Author of thi®&e will soon be the same. But now, on lookingkd@ the
Appendix at the end of the First Volume, he findarsely a word there which he wishes unprintedabse he fully
believes that the manner in which the Essay of Mrb&s was got up is correctly stated there; andusexits reckless
hardihood of assertion, in regard to facts, wasemntly calculated to mislead those scientific meterested in the
subject, who were not specially familiar with veagae distribution in the British Islands and neighibing portions of
the Continent, and also with the climatal adaptegtiof the species cited.”

Since Forbes' extensionist ideas would have hadritapt implications for evolutionary theory, Charl@arwin
was strongly interested in Watson's attack on Fonwerk (see Browne, 1983). First, Darwin was wettrabout how to
discuss Forbes' work without entering the fray wated to maintain good relationships with both,diting Forbes'
work would raise Watson's hackles, whereas igndhegextentionist ideas would create problems Wwitbes.
Second, Darwin was much concerned about the validiEorbes' paper, because he felt he was natiuftly expert
in botany to assess if Watson's criticism was fewhor not. Thus, Darwin turned to Hooker for a digal opinion.

Darwin's correspondence clearly shows how impottanforbes-Watson dispute was for him. Darwin had
already written to Forbes, apparently after readirgg1845 summary, about the existence of an anpest-Miocene
landmass extending from the Mediterranean to therés Darwin's letter is missing, but we know Dars/bbjections

from Forbes' reply, dated 25 February 1846, thiisrbehe full 1846 paper appeated

11



313 On 25 February 1846, Darwin wrote to Hooker to aéscwith him Forbes' reply. This passage is alsrésting
314 because Darwin's allusion to the lack of Forbdsreamce to Lyell's work suggests that Forbes wasless in citing

315 other scientists

316

317 Forbes has been writing to me, about his subsiddoctines; | wish | had heard his full detailst bu
318 have expressed to him in my ignorance my objectiahich rest merely on its too great hypothetical
319 basis; | shall be curious, when | meet him, to lvezait he says— He is also speculating on the gulf-
320 weed. | confess | cannot appreciate his reasortingtaiis miocene continent, but | daresay it isfro
321 want of knowledge.—

322 You allude to the Scicily-flora, not being peculi&rthis being caused by its recent elevation (well
323 established) in main part; you will find Lyell hastdorward this very clearly & well.— The Appenines,
324 (which | was somewhere lately reading about) serery curious case.—

325 | think Forbes ought to allude a little to Lyell'®i on nearly the very same subject as his spécniat
326 not that | mean that Forbes wishes to take thelsstalredit from him or any man alive: no man, as f
327 as | see, likes so much to give credit to otharsyare soars above the petty craving for self-aéheb—
328 If you come to any more conclusions about polymismph | shd be very glad to hear the result; it is
329 delightful to have many points fermenting in orteains, & your letters & conclusion always give one
330 plenty of this same fermentation. | wish | cd eneke any return for all your facts, views &

331 suggestions.

332

333 Darwin also sent Forbes' letter to Hookand on 2 March 1846 Hooker wrote to Darwin hisaeent§. In his

334  reply, Hooker discusses several points in detadyéng that botanical evidence conflicted with part Forbes'

335  hypothesis, but supported others.

336 Thus, both Darwin and Hooker were quite scepticaliaBorbes' extensionist ideas, but there is nizatidn,
337 inthese letters, of Watson's attack on Forbesdaiggaphical groupings of the British plants. Wals@ccusations
338  became discussed between March and August 184&,dem an undated letter (written however befdBe@tember

339  1846), Hooker wrote to Darwin

340
341 This probable fracas between the 2 Geographergsksts me, for they are almost the only 2 men who
342 have looked on British Flora with the eyes of phiphers. Watson in particular ranks in my opinibn a

343 the very head of English Botanists, whether forddedge of species or of their distribution; hetfirs



344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374

wrote philosophically upon them & his works aretod highest order. Unfortunately he is touchy &wver

severewhen first offended, though he never holds a geudgg.

In his response to this letter (dated 3 Septenibarnyin suggested a diplomatic exculpation for Fetfeult in

acknowledging Watson's wofks

| have not yet seen Forbe's memoir, but have odder& will enjoy writing to you my opinion. | am

very sorry to hear what you say about Watson'sipuewvork; | feel sure that Forbe's own noble
indifference to fame is the main cause of his nadme instances making proper acknowledgment.—
Horner private) tells me that he has just remonstrated with fiimnot having mentioned Lyell's views

on climatic changes, & his answer was,—“I shd amdwave thought it necessary to refer to Linnaeus, as
originator of specific characters”.—& | have no @bthis is the simple truth.— | cannot remember
whether | have ever read (except a few papersphyatson's works: could you sometime lend me the

chief? | shd much like to see them.

This letter also shows that the lack of referendeytl's work, already noted by Darwin in the 25 Redyy

letter, did not go unnoticed, but Lyell was evidgrshtisfied with Forbes' reply and did not entéo icontroversy with
him. On the 28 September Hooker stopped the deldyiaally formulated a clear criticism to Forbesrk by

highlighting his inadequate knowledge of plantriisttion, yet stressing his good faith

| have not seen Forbes since studying his pape&asiyrdo not know what to say when | do, for hd wil
be sure to ask me about it, & most unfortunatelgdes not seem to know the Geographic Distribhef t
English Plants. | must confess to have taken hisifination of Watson's types of vegetation as cdtrec
& this for granted, but | had occasion to look ellysat them the other day & find his S.E Flora,
numbered lll., to be altogether a fallacy: all bnast all the 20 species on whose supposed presence
founds it, being as common or more in the W. osNhahe E. or S. & some of them not existing ia th
S.E. at all.! or if so as introduced species. | @& the cause for Watson's being so peculiarlygsa&a
offering me proof that all that is correct is mptagiarism. | still however quite acquit Forbesaafy
intentional piracy, he has long & early underst8odppreciated Watson's views & has fancied that he
has grounds for modifying them. | do all | can ppease W., but in vain, he threatens to denounce F.

publicly & if he does I fear that it will read awlandly for our friend. | need not ask you to sayhirg
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of this, except you can offer some way or mearieeping these, almost the only 2 Philosophical. Brit
Botanists, out of a broil, at which all the dirfyexzies-mongers will chuckle.

| will send you one of Watson's works at once: yaust judge it by what has been previously done, or
even done up to this time, by any other Brit. Batgre than by its own intrinsic merits, which howev

are very high.

Darwin prudently avoided contacting Watson untieaforbes died in 1854, but he had an intense

correspondence with Watson from the end of NovertiBBA. Even after Forbes' death, Watson persiated i

denouncing his misconduct and wrong conclusions.

In a letter to Darwin dated 11 October 1855, Watsoote™:

In reference to a remark of your letter, closeNolwing the name of E. Forbes. | claim no propenty
what | may write during such a correspondence &s. dsimply comment on your ideas, & you are fully
at liberty to use or apply such comments in any yaylike. You probably deem me touchy or
tenacious of aught that has been my own, becafiefiddul of Forbes in regard to certain geographic
groupings of British plants.— Forbes did not refek#e these groupings,—ascertain their correctness,—
& then apply them to his further object. Had he&lsn, they would have become his also; & | should
have said nothing (or little) about his mere onaisso state that such groupings werearainal with

him. But he practised faaud on the British Association & general public ofesute, by giving on his

sole personal authority the results of long ingggions & comparisons which he had neither made, no
repeated, nor imitated,—simply misappropriated, ghaut clearly understanding them. Not any
evidence drawn from the animal kingdom was givehignown printed reports of the communication to
the B.A. The “facts” afterwards found from the aalworld, were found under water by a man not
remarkably conscientious, & to whom it had becomsera of necessity to find them. | shall believerth

when confirmed by some other naturalist, consaeisti& uncommitted.

Watson discussed with Darwin the land-bridge hyesihof Forbes in a letter to Darwin dated 10 J8&6™":

| know not whether a few words in reference to Morbes's views about former expanses of land,
alluded to in your letter of 7th, will be worth yowouble in reading them. [..Horbes was not under the

trammels of a very strict Conscience. He would loeeikely to find “facts” to suit a conjecture

14
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those calculated to test its soundness. | showdchdmy one unwise who adapted his theories to Barbe

statements of facts, unless those facts were @@réiresh, or corroborated by others of like nature

This accuse of speculation and construction of thedo which arad hocselection of facts is attached as a
support, is not only a severe attack on Forbesit mialso paradigmatic of Watson life-long insiste on the
importance of collecting primary and accurate detfore attempting any generalization. While Watdedicated most
of his scientific activity to the systematic colien of data, Forbes was more interested in usuagjable data to
formulate theories. These different attitudes ar@ortant point to be taken into account to ustierd the

controversy.

A resolution

Watson's (1832, 1835, 1847-1859) classificatiothefBritish flora into groups on the basis of spedistribution in
the British Isles is probably the first attempidentify groups of species with “statistically” slar distributionswithin
a certain region, what Fattorini (2015) calls “a@tal chorotypes”. In particular, @ybele BritannicaWatson (1847)
identified seven groups: (1) British type (speeigdely occurring in England and Scotland); (2) Eslgltype (species
prevalently distributed in England); (3) Scottispeay(species prevalently distributed in Scotlardl)Highland type
(species occurring in mountain areas of Wales,|&ubtand England); (5) Germanic type (species otaum eastern
England); (6) Atlantic type (species prevalentitrifigited in the west and south-west Britain); andi¢cal or doubtful

type (species with scattered distribution):

In addition to their distribution by provinces aglinatic zones, there is a third mode of indicating
geographical relations of plants, which may algpuiee some explanation. It has been before observed
that certain species are spread over the wholedslahile others are limited to one, two, threenare

of the provinces. The same holds true in the zosmsg species occurring in all of them, othersnia or
more. Perhaps no two species have exactly the destndbution or relative frequency; and yet certain
general similarities may be traced, by which thecggs may be grouped together under a few leading
Types of distributionin the small volume before alluded to, by thie titf ‘Remarks,’ certain

“geographic types” were indicated (pp. 86—89); emtthe ‘Tabular Appendix’ to the same volume (115-
184) the species were severally assigned to teeuljar types. This was simply an attempt to express

by a single term, the leading character of thestritiution, with reference to geographical positiom
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climate. Six types of distribution were particujanhentioned; under one or other of which, it was
thought, nearly all the species of plants indigeniouBritain might respectively be arranged. Neipt,
however, was made to define the precise limitheftypes geographically. Nor, indeed, could anyexa
boundary lines be traced on a map, without abrupttiing asunder the fine gradations of Naturettier
types pass into each other without any hard orplbines of distinction. In slightly describing the
several types, in the former volume, a differemtenrof succession was adopted, and consequently the
nos. affixed to them were different also; but ihestrespects they were essentially the same as the
following:—

1. The British Type- In this group will be included those speciesahvtare found in all, or nearly all, of
the eighteen provinces before explained; and wimaireover, are not so exclusively prevalent or
predominant in any particular portion of the islaad to bring them clearly within one or otherfuoé# t
following types. Some of the species may be regheseof universal occurrence in this country, grawi
in all the eighteen provinces, probably in everyrig, and even in all the six ascending zones of
vegetation or climate also. Few species, howewen ef this most general type, are so very general
their distribution. [...]

2. The English Type- The plants of this geographic type are dististged from those of the British type
by having their chief prevalence in England, andigalarly in its more southern provinces; whenoeyt
gradually become rare in a northern direction, famally (with few peculiar exceptions) find an &erl
northern limit or cessation than those of the pileagtype. [...]

3. The Scottish Type- This may be deemed the opposite of the Englisé; the distribution of the
species referred hereto being characterized bythera tendency, either by absolute limitation to
Scotland or the north of England, or otherwise lohiaf prevalence there and increased rarity
southward. [...]

4. Highland Type— This may be considered the boreal flora in aenmatlense degree, as respects
climate, than that of the Scottish type. The speaafsred hereto are distinguished from those ef th
Scaottish type by being more especially limitedite mountains or their immediate vicinity. [...]

5. The Germanic Type- The distribution of several species which miggtierwise be associated with
those of the English type, is peculiarly charagtstiby a tendency to the eastern side of the isfand

6. The Atlantic Type- Contrary to the peculiarity of distribution whiconstitutes the Germanic type,
there is in that of other species a marked tendtawesirds the western and south-western coasts or

counties. [...]

1€



468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498

7. A Local or doubtful Type- Interspersed about the island, there are spemes whose distribution is

restricted to single or few counties. [...]

This biogeographical classification was aimed anfifiging groups of species that roughly occupy shene
geographical units (e.g. regions or grid cellshinita certain area, without reference to their altelistribution and
without any particular assumption about their higtdhis biogeographical approach has been charagdionthe 1970s
when the use of computers allowed the applicatfautomatic classification procedures to managgelanatrices of
species presence/absence across geographical units.

To indicate these groups of species Baroni Urbaal.€1978) used the word “chorotype”. The word rctigpe
has been used with this meaning in a number ofestydee, for example, Marquez et al., 1997; Veegas., 1997;
Sans-Fuentes & Ventura, 2000; Olivero et al., 20@trer-Castan & Vetaas, 2003; Gomez-Gonzéalez,e2G04; Baez
et al., 2005; Real et al., 2008) and operatiorafyp corresponds to the concept of Hausdorf & HearfP003) biotic
element. However, because the word chorotype ésteed to indicate groups into which species vatighly similar
overall ranges can be classified, Fattorini (2qd6posed to distinguish between “overall” and “cegl” chorotypes.

While Watson's woks belongs to the history of theoept of chorotype, Forbes' groups can be moreaty
associated with the history of the concept of “eathsensuPassalacqua (2015), i.e. species groups based on
biogeographical principles. The biogeographicassification of the British flora proposed by Forliiedongs to the
concept of element because it is not merely basespecies distribution (as Watson's groups), bigpaties history.
As observed by Rehbock (1983, p. 182): “ The printaryst of his [ = Forbes’] research program wadagical: to
establish how and when the various componentseoBtttish flora [...] had arrived in Britain. [...]. Wdre Watson’s
floral types were based solely on the presentidigton and association of species with Britaingliés regarded each
of his floras as being part of a temporally depehdeéuropean grouping.” Forbes himself, in a letbelooker (22
April 1847; reported in Rehbock, 1983), stressedtvite considered a fundamental difference betwiseartd
Watson'’s groupings: “I did not call “the five flagd modifications of his — because | did not andrea regard them as
such: they beingypes of external relations, higpes ofinternal relations | never meant to substitute them for his,
because both | looked upon as equally true — bateaing different things.” In fact, the differencempletely
overlooked by Watson and only partially understbgd-orbes himself, is not limited to the scale {iBh vs.
European), but involved a very different logic. Wai's types were merely phenomenological, wherealsdsoattached
an historical meaning to his groups.

Forbes recognized five groups of species on this basheir presumed immigration time and routds the

British Isles: (1) Iberian (or Asturian) speciesyiid in the north of Spain, and assumed to be ths¢ ancient group;

17
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(2) Armorican (or Gallian) species, found in thea@hel Isles and western France, also assumedawég ancient
group, but less than the first one; (3) Kentishcgg® found in northern and north-eastern Franug agsumed to have
colonized the British Isles through an ancient nriietween the two sites of the Channel; (4) Scavitim (or Boreal)
species, found in the Arctic and sub-Arctic regiomnigrated during the glacials; and (5) the Genmapecies,

distributed in central and west-central Europe, igratied after deglaciation (see Rehbock, 1983 ftaildi

The vegetation of the British Isles presents a uofdive well-marked floras, four of which are
restricted to definite provinces, whilst the fifttesides exclusively claiming a great part of tteaa
overspreads and commingles with all the others.

I. Commencing with the smallest, we find the moindas districts of the west and south-west of hidla
characterized by botanical peculiarities which aepen the presence of a few prolific species betang
to the familiesSaxifragegeEricaceagLentibulariee andCruciferse The nearest points of Europe where
these plants are native is the north of Spain. [...]

. In the south-west of England and south-eastadénd we find a flora which includes a number of
species not elsewhere seen in the British Islebwdrich is intimately related to that of the Channe
Isles, and the neighbouring part of France. [..if ThtheAtlantic typein Mr. Watson’s arrangement of
British types of vegetation. [...]

lll. In the south-east of England, where the roak#he cretaceous system are chiefly developedinde
the vegetation distinguished by the presence afnaber of species common to this district and the
opposite coast of France. Here are the localifiekeowell-knownchalk plants, much sought after by
botanists from the north. They form part of Mr. Wha's second, or Germanic, and of his third, or
English, type of British vegetation.

IV. The summits of our British Alps have alwayslgied to the botanist a rich harvest of plants wiieh
could not meet with elsewhere among these islafits species of these mountain plants are most
numerous on the Scotch mountains [...]

V. The fifth and general flora of the British Islaeeverywhere present, alone or in company with the
others—is identical as to species with the Flor€eifitral and Western Europe—that which may be
properly styledsermanic [...]

During the post-pliocene epoch, over the elevatestids the glacial sea, the great mass of the fach
fauna of the British Isles migrated from the Gerinaagions of the continent. The whole of the flbora

have numbered V., including the great mass of &rifilants, is Germanic. [...]

18



530 We have seen that the great Germanic and ceniteBplains themselves were portions of the eledat

531 bed of a pre-existing sea, which sea [...] was tlaeo$¢he Glacial period [...].

532 Now it was during this epoch (the epoch of my I¥itira), that Scotland and Wales, and part of IrdJan
533 then groups of islands in this ice-bound sea, veckiheir alpine flora and a small portion of tHauna.
534 [...]

535 As a general rule, we may regard the most soufitanas to be oldest, especially when, as in theses,
536 they are more and more fragmentary, and their ckerrss more and more southern.

537 That which | have numbered IIl. is the most extemsand from the number of species which are
538 exclusively or chiefly found in chalk districts ihis country, | have called it the Kentish flora.] Still
539 more ancient appears to have been the flora nuihibleréhe peculiarities of which are seen more
540 especially in Cornwall and Devon, and in the scedbt of Ireland. This flora—a relic of a larger—is
541 undoubtedly a part of that which we find in the @hel Isles, and in the adjacent provinces of Frakce
542 is still more southern in character than No. Bkhibiting the features of the transition betwesngreat
543 flora of central Europe and that of the southerWMediterranean region. [...]

544 Whatever doubts may be entertained respectingritiguity of the Kentish and Devon floras, there can
545 be none (if my premises be granted) respectingithath | have numbered 1., and from which the
546 peculiar botanical character of the south-westwaest of Ireland is derived.

547

548 My reconstruction of the history of this controveitustrates how conceptually complex a seemingly

549  straightforward approach — that of grouping spea@@rding to the places they inhabit — can geis Fomplexity
550 cannot be resolved by reducing it to one concegmtabse it reflects two different research prograsymhose

551 distinction was not clear to Watson and Forbesitisdstill matter of confusion among biogeographgsee Fattorini,
552  2015): one programme is devoted to group specitssivhilar ranges into general distributional partsefor

553  descriptive purposes with no explicit assumptioauthow such patterns originated; the other is diategrouping
554  species according to their biogeographical afisitthus assuming that a common history is refidayesimilar

555  patterns. The protagonists did not know that theyewssing different conceptual schemes becausantherlying

556  biogeographical concepts were very subtle, evireif may seem simple at first sight. Failure togize these

557 differences was one of the root causes of the goetsy. It is difficult to imagine if the protageits could realize that
558 they were dealing with actually different resegpobgrammes. At the time of the controversy, biogaphy was at its
559 infancy and failure in recognizing this distinctiontil recent times (see Fattorini, 2015 for a d&sion) suggests that

560 the misunderstanding was probably impossible tamsc
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The conceptual difference between Watson's and Fogbaups is a clear reflection of authors' diffiere
perspectives and attitudes that turned into diffedeut difficult to distinguish, research prograesnWatson was a
botanist mainly amassing large quantities of datapecies distribution, as detailed as possiblecdByrast, Forbes
was a palaeontologist and thus introduced a terhponaponent in his classification scheme by attémgpio define
groups based on common history.

The two approaches have obvious overlaps, becaas@&syhat tend to have the same distributionlzse a
similar history. Thus, the the two approaches magpece similar outcomes, but remain conceptualffiedsht.
Although personal reasons may have contributeddoerbate the Watson-Forbes controversy, failureéngnizing

this distinction by its actors and their contempi@s such as Hooker and Darwin, was the most itapbcause.
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bridge connections and ancient continents thahenesubmerged. Darwin was adverse to the extestipriieing on
the contrary a strong supporter of the hypothésisdosmopolitan and disjunct distributions carxgained by
current and past dispersal events with no needppase the existence of former landmasses. Yegxtemsionist
hypothesis became an influential paradigm in hisébiogeography throughout the latter decadebhehineteenth
century (Browne, 1983; Rehbock, 1983).

2 See editor's note on a letter of Hooker to Darwéfore 3 September 1846, DAR Letter 994. | use ‘D#dRefer to
Darwin Correspondence Project Database, http://Mdamwinproject.ac.uk. Accessed 27 Febr. 2016.

% Forbes to Darwin, 25 February 1846. DAR letter.956

* Darwin to Hooker, 25 February 1846. DAR letter 955

® Darwin to Hooker, 25 February — 2 March 1846. Diager 957.
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® Hooker to Drawin, 2 March 1846. DAR letter 958.

" Hooker to Darwin, before 3 September 1846. DARe394.

8 Darwin to Hooker, 3 September 1846. DAR letter.996
° Hooker to Darwin, 28 September 1846, DAR lette8.99
0Wwatson to Darwin, 11 October 1855. DAR letter 1764

11 Watson to Drawin, 10 June 1856, DAR letter 1898.
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