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Abstract - Alan Solem's systematic work focused on Pacific island
Endodontoidea and on Australian Camaenidae. His many papers on these
taxa deal with 647 species (329 new) and 136 genera. His descriptions and
identification criteria are detailed and clear. Though not a formal cladist, his
interpretation of characters shows that his approach was intuitively cladistic,
and his phylogenies are likely to survive formal analysis. His comprehensive
revisions, and his cataloguing of whole faunas enabled him to analyse
patterns of distribution, and to relate them to evolutionary, biogeographic
and ecological theory. For the Pacific Islands, he exposed the limitations of
the equilibrium theory of MacArthur and Wilson, drawing attention to its
neglect of in situ speciation. In Australia, he identified many cases of
remarkable allopatric distributions amongst camaenid genera and species,
many of which have minute geographical ranges. Because he studied the
whole fauna, and achieved remarkable geographical coverage, he could
contrast these patterns with those seen in other families, and in the much
richer faunas he studied in New Zealand, where many congeners coexist. He
used his experience as a basis for a global review of land snail diversity. Some
of the questions and ideas he raised are discussed here and elsewhere in the
symposium. At the time of his death, Solem was working on the description
of more material (8-10 genera and c. 100 species), and had started to explore
the evolutionary events underlying these contrasts. Both his described and
undescribed materials are available in WAM and FMNH, and offer the
opportunity for cladistic and molecular analysis, answering questions of
theoretical and conservation concern. His work has already informed
conservation planning in Western Australia. Snail faunas are good general
indicators of conservation value, and the completion of his work will further
aid conservation planning.
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INTRODUCTION
Land snails constitute a significant and

characteristic element of the world's terrestrial
fauna, and may be the most diverse group after
arthropods and nematodes. They feature rather
seldom, however, in general accounts of
biodiversity and its causes, despite the fact that
they appear to be amongst the most vulnerable to
human-induced extinction (Groombridge, 1992).
Amongst other reasons, this results from our very
incomplete, and often confused, knowledge of
snail systematics and from the great variety of
patterns of distribution and diversity found
between regions, and amongst different groups of
snails.
Alan Solem was the first person to attempt a

global synthesis (Solem, 1984a). While it is certainly

incomplete, and in particular instances has proved
to be wrong, it has set an agenda, raising questions
of global significance, and providing much of the
material on which answers can be based. The
stimulus for his synthesis came from his intensive
studies in Australasia, where his excellent
systematic and ecological work prompted questions
about the patterns revealed. Both his basic
systematic work, and his exploration of causes for
patterns were incomplete at the time of his death in
1990. In this paper, we outline his achievements in
the systematics and in the biogeography of
Australasian land snails; we examine his
contribution to the understanding of global
patterns, and we draw attention to his undescribed
material and unfinished business which offer
excellent prospects for further studies.
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Table 1 Number of species described by Alan Solem
and his predecessors in selected families.

Taxon Number of Number of
species known species described
before Solem by Solem

reproductive cycles and growth patterns (Solem
and Christensen, 1984). The resulting collections,
which have been split between the Western Austra-
lian Museum, the Field Museum of Natural His-
tory, Chicago and other appropriate museums, con-
tain the taxa on which Solem focused (all his
voucher specimens, including types) but also many
taxa yet to be examined; 8 - 10 genera and around
100 species of Kimberley camaenids await formal
description.
The extent of his achievement for these groups is

massive (Table 1). He described a total of 329
species and 63 genera, and revised 318 species and
73 generic taxa from Australia and Pacific Islands
(Tables 2, 3). The total number of new species and
genera described testifies to the amount of work,
but again shows how little these families had been
studied previously.
Solem's first and greatest merit was the quality of

description. His descriptions are detailed, exact and
unequivocal. In most cases they consider both shell
and genitalia and - whenever possible - include a
detailed analysis of variation. They are
accompanied by notes on ecology, distribution and
all sorts of taxonomic remarks on identity of types,
nomenclature problems etc. One of us (RADC) can
testify that, faced with a totally unfamiliar fauna for
the first time, the use of Solem's monographs made
identification more straightforward than, on
occasions, it proved to be in more familiar territory
(Cameron, 1992). An average description in Solem's
camaenid monographs is about four hundred pages
(figures included), an average description of a spe-
cies for which variation is discussed - seven or eight
pages. Analysing variation implies studying exten-
sive material of each species (Table 4) - an attitude
not very popular among systematists. In his
endodontoid monograph, Solem provides

SYSTEMATICS
Alan Solem dealt with a variety of taxa from

many different areas, but he spent most of his
systematic life studying Endodontidae and
Charopidae (mostly from Pacific Islands) and
Australian Camaenidae (as well as some other taxa,
mostly Pupilloidea). His interest in these taxa and
areas started more or less at the same time. The
opening paper of the endodontoid series
(Endodontidae of the Philippines) was published in
1957. The series culminated in publication of his
monumental work on the Pacific endodontoids in
two parts: 1. - Endodontidae published in 1976, II -
Punctidae and Charopidae - in 1983. The total
number of papers on Endodontidae produced in
that period was 18. The first paper of the Australian
series (1958) is a description of a new land snail
from Queensland. Nearly half of the 28 papers on
Australian snails (13) deal exclusively with
camaenids. Apart from smaller contributions, they
include a series of eight mongraphs of Camaenidae
from various parts of Australia, seven of them
bearing consecutive numbers (I -1979, Camaenidae
of trans-Australian distribution, II - 1981,
Kimberley, III - 1981, Ningbing Ranges and
nearby areas, IV - 1984, Kimberley Westraltrachia,
V - 1985, remaining Kimberley genera, VI - 1993,
Red Centre, VII - 1997, Dampierland through to
Nullarbor), all published as supplements to the
Records of the Western Australian Museum, and an
odd volume (1992, south and eastern South Austra-
lia, excluding Kangaroo Island), published in the
monograph series of the Records of the South Aus-
tralian Museum. The later volumes were published
posthumously. Ten of the 46 publications dealing
with either Australia or Pacific endodontoids are
book-sized monographs, of a few hundred pages
each.
His work on Pacific endodontoids was based on

materials from a variety of collections, but mostly
from the Bishop Museum. In contrast, most of his
taxonomic research in Australia was based on
material he collected during his own fieldwork. He
worked in Australia from 1974 till his death on
February 26th 1990, on an almost annual basis, and
collected in the western two-thirds of the continent.
In addition, he stayed in Kimberley over a full year
during 1976-77. The stay included a full monsoonal
wet season and resulted in a study on camaenid

Table 2 Australian taxa revised and described by Solem.

Australian Camaenidae
Pacific Endodontidae
Pacific Charopidae

124
71
44

187
89
43

Taxa Camaenids Non camaenids Total
New Total New Total New Total

Families 1 1 17 1 18
(subfamily) (subfamily)

Genera 22 57 3 35 25 92
Species 187 321 11 70 198 391
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Table 3 Pacific Islands taxa revised and described by
Solem.

Table 4 Mean number of examined specimens of
species whose variation was discussed in
Solem's papers (species selected at random).

geographical variation data for over 90% of species
discussed.
Solem's papers on Australian and Pacific Island

snails contain a total of 647 species descriptions/
redescriptions and 136 generic accounts. Even a
very efficient and experienced scientist, with
considerable help from technicians, would need at
least a week to examine a few dozen (sometimes a
few hundred) shells, and do dissections, statistics
and drawings for a single species. And this is apart
from visiting museums, literature research and
correspondence about loans. Multiply this by 647 (=
4529 days!) and divide by 365, and you will end up
over 12 years of purely descriptive work.
Solem clearly enjoyed this part of his work. He
also had a knack for seeing new characters
(characters nobody had looked for, not to mention
made use of) and knew where to look for them.
Micro-denticulations on apertural barriers and
micro-components of shell sculpture
(Endodontidae, Camaenidae, Pupilloidea), ovotestis
structure, course and degree of coiling of
hermaphroditic duct, terminal female genitalia
(Camaenidae, Endodontidae) provide good
examples. Systematists started using electron
microscopes in the 1960s. Solem's systematic
publications of 1970-1973 (the first one on
malacological applications of scanning electron
microscopy, another three on apertural barriers and
radulae) are among pioneer works dealing with
SEM application in systematics. He also looked
critically at the use of standard characters,
especially in the genitalia, demonstrating seasonal
variation in morphometric variables (Solem and
Christensen, 1984).
Reading descriptions of new taxa per se is often

Charopidae
New Total

boring, unless it is the reader's favourite taxon that
is concerned. Not so with Solem's descriptions. He
liked to give his new taxa fancy names. Two
endodontid genera were christened Zyzzyxdonta
and Aaadonta, with the following justification:
"Species of the genus Aaadonta represent the
extreme development of fine sculpture and have the
westemmost range of existing Endodontidae. The
single known species of Zyzzyxdonta represents the
extreme gross sculptural development within the
fa,mily and is at the southwestern fringe of
distribution. It was thought appropriate that their
names should be as widely separated as their
sculpture". Another example is Ba humbugi from
Fiji. "Because it occupies a portion of Viti Levu that
includes the Mba District, I have chosen the
European spelling of the district for a generic name.
This was followed by an irresistible impulse to use
the specific name humbugi".
Being author of over 300 species names, Solem

was by no means a species-monger. It is enough to
look at references and the number of examined
types for species he revised. Among a hundred ran-
domly selected species revised by him
(Endodontidae, Camaenidae, Pupilloidea), the
mean number of references (synonyms, or mentions
in literature) per species is 4.05. In 79 cases out of
100, type series were examined (for species with
many synonyms types of at least one synonymous
name) and lectotypes designated.
Revision of species already known was as impor-

tant as describing new ones, if not more. Most of
the total of 318 species Solem revised were de-
scribed in the 19th and the first half of 20th century,
very often inadequately, needing a re-description,
and in most cases type series were difficult to lo-
cate. He provided synonymies, good descriptions,
figures, and - for many of them - comments on
variation; in most cases he managed to locate the
types. The revisionary work must have been espe-
cially difficult in Australia where Solem had to deal
with Iredale's notorious descriptions and generic
classification.
Methodological chapters of Solem's monographs

show his great concern for criteria for recognising
species and higher taxa. The chapter "Criteria for
species recognition" in his endodontoid monograph
contains not formal and/or philosophical general
criteria (which is often the case with systematists),
but practical anatomical and morphological
justification for recognising more than one species
in the case of congeneric sympatric species and
several sympatric species of different genera; even
instances when he recognises subspecies are
explained and justified. The generic criteria, apart
from an obvious concern for monophyly, show
some influence of the classical evolutionary way of
thinking: "A major concern has been to try and
establish comparability of generic units, to make

Total
New Total

38 44
131 256

2 2

124.2
226.6
146.8

Mean number
of specimens
examined per
species .

20
87

12

19
43

1,242
4,532
2,936

Total number
of specimens
examined

24
169

1

Number
of
species

Endodontidae
New Total

Pupilloidea 10
Camaenidae 20
Endodontidae 20

Taxon

Families/ 0
subfamilies
Genera 19
Species 88

Taxa
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'generic level differentiation' represent a roughly
equivalent degree of change throughout a family."
Although terms like "phylogeny", "phylogenetic
analysis" or "computer-generated phylogeny" fig-
ure in his papers, he never declared himself as a
cladist. He did not use formalised cladistic analysis,
nor did he produce character matrices and then
cladograms with consistency index or retention
index indicated. In 1976 he wrote "Perhaps the key
problem in phylogenetic analysis today is the question of
how to weight characters in determining phylogeny.
Opinions vary from the classical pheneticists who stated
that every character is of equal weight, to the classical
typologists who picked out single characters on which to
base decisions. In between are the vast majority of
systematists. The present study is more pragmatic than
philosophical ...".
His ideas about reconstructing phylogeny had

been already developed at that time, but were
published slightly later (Solem, 1978). He calls his
approach a "tiered" one, with major changes
involved in progressive evolution (adaptive shifts)
requiring changes in ecological roles accompanied
by morphological alterations, adaptive radiations
constituting the intermediate level, and interactions
between sympatric species producing yet a third
level of evolutionary change. Polarity of characters
is never mentioned, and the exact way Solem
generated his phylogenies (and some of the
diagrams in his monographs are captioned
"computer-generated phylogeny, 'combinatorial'
method") is not discussed. It can be only
conjectured, based on his phylogenetic discussions
and conclusions, that his approach was intuitively
cladistic. The chapter title like "Portrait of a
generalized endodontoid" followed by "Identifiable
major trends" is the best proof. The character
analysis in all his papers concerned with phylogeny
is very detailed; each character is considered in the
context of an ancestral character state (the
"generalized endodontid") and subsequent
evolution. Solem interpreted the direction of
evolution of many characters by ontogeny
(wherever he had various growth stages at his
disposal), for example endodontoid apertural
barriers and shell sculpture. Thus the characters are
polarised, though not explicitly so, and homology
versus non-homology as well as instances of
convergent evolution are recognised. Solem's
monograph of Endodontidae was published in
1976, only ten years after Hennig's "Phylogenetic
systematics" and ten years before the first cladistic
programme, (Hennig,86) became available.
Most of Solem's phylogenetic work focused on

endodontoids. He proposed phylogenies for several
species groups within Endodontidae. His
phylogenetic approach to camaenids and charopids
was limited to defining family- and genus-level
taxa, and ensuring their monophyly. By proposing
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phylogenies, defining families and genera, he pro-
vided hypotheses that can now be tested with dif-
ferent methods and with new characters. Because
his character analysis is always so detailed, it is
perfectly possible to construct a matrix and re-
construct the phylogenies in a strictly cladistic
manner. It is very likely that most of his
phylogenetic interpretations would prove sound
and suffer only minor alterations.
The way Solem interpreted characters of his snails

related not only to his phylogenetic interpretations.
Another quite natural outcome was evolutionary
(and sometimes also functional) interpretation of
the observed character distribution patterns and
very good reconstructions of growth patterns.
Examples are: evolution of apertural barriers,
evolution, growth and variation patterns of
endodontoid shell sculpture, shell shape evolution
and brood chamber formation, hypotheses on
possible role of apertural barriers and their
microsculpture, or correlating growth patterns with
activity periods.

BIOGEOGRAPHY AND THE MECHANICS OF
DIVERSITY

Both in the field, and when reviewing literature,
Solem was concerned not only with the description
or revision of the taxa on which he was working,
but also on gaining an accurate view of their
geographical distribution. He also collected the
whole molluscan fauna in the sites he visited, and
inspired those who worked with him to do likewise.
Coupled with the systematic geographical coverage
of his fieldwork, this enabled him to expose
patterns of distribution as a first step in
understanding the processes involved in generating
diversity. The extent of this coverage is shown in
the pioneering sets of computer-generated
distribution maps he produced for the fauna of the
western two-thirds of Australia (Solem, 1991a and
b,1992).
He naturally started to analyse the patterns

revealed, and to relate them to evolutionary,
biogeographic and ecological theory. This in turn
led him to design programmes of study that would
expose particular ideas to testing. Such analyses
were clearly under way by the early 1980s; they
show in his contribution to the debates over
vicariance biogeography (Solem, 1981c), in the
biogeographic analyses at the end of his monograph
on Pacific Island endodontoids (Solem, 1983), and
most evidently in his review in World-wide Snails
(Solem, 1984a). By then, he had at his disposal the
results of most of his work in Western Australia,
and of his study of the phenomenally rich faunas of
the Manukau peninsula on North Island, New
Zealand (Solem, Climo and Roscoe, 1981; Solem
and Climo, 1985).
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Table 5 Total recorded snail fauna (N), and the mean number of species per site, split between Camaenidae and
others, for two parts of the Kimberley. Data for the Napiers and Oscars from Cameron (1992); for rainforest
from Solem (1991a and b). The data for pupilloids are included in the "non-camaenid" figures; they are
separated to show that the most numerous higher taxon is typical.

Camaenids Pupilloids All non-camaenid
Region sites N mean N mean N mean

Napiers/Oscars 54 22 2.24 6 2.64 11 5.31
Rainforests 95 97 3.40 8 3.10 22 8.30

Table 6 Numbers of cases in which camaenid genera
are represented by given numbers of species
at a site in Kimberley rainforests. Data from
Solem and McKenzie (1991).

Table 7 Geographical ranges of species in the three
camaenid genera in the Ningbing Ranges.
Figures given are linear distances of habitable
terrain in kilometres. Data from Solem (1988),
which also gives estimates of areal ranges.

Genus Median Minimum Maximum No. of
Range Species

Ningbingia 1.7 0.1 5.0 6
Turgenitubulus 1.9 0.2 6.1 8
Cristilabrum 1.4 0.5 5.0 12

In the Napier and Oscar Ranges, SW Kimberley,
he was able to demonstrate character displacement
in diet and anatomy in areas of overlap between
genera with different evolutionary histories and
points of origin (Solem, 1985). In his later studies in
the Kimberley rainforest patches (Solem, 1991;
Solem and McKenzie, 1991), he could demonstrate
that local camaenid faunas usually contained only
one species in each genus represented (Table 6).
This astonishing radiation is still incompletely
studied: not only are many taxa partly described,
but not yet named, but only about 10% of the
available rainforest patches have been surveyed.
This pattern could in turn be contrasted with that
seen in the Ningbing Ranges (Solem, 1988), where
each site typically contained only a single camaenid
species; three allopatric genera split the Ranges
between them, and within each generic range there
were a set of allopatrically replacing species, some
with minute geographical ranges (Table 7). As he
makes clear, what we see here is a dynamic
evolutionary radiation in progress, not tiny relict
populations on the way to extinction.
These various patterns call for explanations, both
in terms of the nature and timing of the
evolutionary events involved, and of the underlying
pattern of environmental conditions that produced
them. While we know something about

4+
o

3
5

1 2
224 22

Species/ genus
No. of cases

Solem was first and foremost a malacologist, not
a theoretician. As such, he adopted what could be
described as the "nitpicker naturalist" approach to
general theories, valuing them to the extent that
they explained his facts to his satisfaction.
Naturally, they often failed to do so. The classic
example in this respect was his dissatisfaction with
the MacArthur and Wilson theory of island
biogeography. Despite the fact that the data he
presented for Pacific islands (Solem, 1983) do show
a species/area relationship (Cowie, 1996), albeit
with a very large variance, he argued strongly that
such a relationship was at best trivial. He then
explored other determinants of diversity such as
altitude, age and isolation (Solem, 1983, 1984a,
1990a). While, as Cowie (1995, 1996) has
demonstrated, he carried scepticism too far, he had
recognised a major limitation in the original
formulation of the theory, which neglected in situ
speciation. He was also aware, from his own
studies, of the very small areas sufficient to
maintain minimum viable populations of land
snails: a small but topographically varied island is
the equivalent of a continent. Others would later
follow his lead (Cameron, Cook and Hallows, 1996).
This awareness of the small areas in which snail

species could survive was reinforced by his studies
of Australian snails. It is here that his recording of
all the fauna in any locality, coupled with the
intensity of his geographical coverage paid
dividends. His detailed studies of Camaenidae
revealed patterns of distribution that contrasted
strongly with those seen in all other taxa (Table 5).
Amongst camaenids in the Kimberley there were
patterns of microallopatric replacement that
generated very high levels of regional diversity,
while site diversities remained low (Solem, 1985,
1988, 1991a). By contrast, regional diversity in other
families was modest, but site diversities were
significantly higher. His naturalist's knowledge of
the habits of particular species enabled him to
correlate the distributions of different camaenid
species with their way of life, contrasting the very
restricted ranges of species feeding on algal blooms
on rock faces (Westraltrachia and the genera of the
Ningbing Ranges) with the broader ranges of
species in genera capable of survival in the flood
and fire-prone plains (Solem, 1985, 1988).
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environmentalchangesintheregion(Cameron,
1992),thesequenceofevolutionaryeventsisstillin
therealmofspeculation.Solemhadstartedto
addressthiswithallozymestudiesonNingbing
camaenids(WoodruffandSolem,1990).Hadhe
lived,hewouldsurelyhaveharnessedtheenergies
ofamolecularlabtohisproject,whichremains
open. The problems are not parochial;
microallopatricradiationsofclosely-relatedspecies
areknownfromseveralpartsoftheworld:Albinaria
andMastus, someHelicoideaintheAegean
(Mylonasetal.,2004),variousfamiliesinEastAfrica
(SeddonetaI.thisvolume),chondrinidsinthe
Pyrenees(Gittenberger,1973),andotherson(and
within)manyoceanicislands.Itseemslikelythat
analysiswillrevealcasesofexplosiveradiation
wherearangeisfragmented,aproceduraland
analyticalchallengetoconventionalcladistic
analysis(ParmakelisandPfenninger,inprep.).
Whereallopatryaloneisinvolved,wehavewhat
Gittenberger(1991)hasaptlycallednon-adaptive
radiation.IntheKimberley,however,perhapsmore
thananywhereelsesofarknown,wehave,withina
singlefamily,avarietyofpatternsassociatedwith
varyingenvironmentsandtaxa.Manyfundamental
questionsrelatingtotheevolutionofdiversitycan
beaddressedusingthisfauna.Apartfromthe
patternsmentionedabove,therainforeststudiesin
theKimberleyincludedsome islandfaunas.Many
islandsremaintobeexplored,andthematerial
fromothersisstillundescribed.
ItisclearthatthevisittotheManukaupeninsula,
NorthIsland,NewZealand,hadaprofoundeffect
onSolem'sthinkingondiversity,emphasisingthe
contrastbetweenthepatternsseeninAustralian
camaenidsandthesmall,mostlylitter-dwelling
groupshehadstudiedonPacificislands,which
werealsorepresentedintheNewZealandfaunas
(Solem,ClimoandRoscoe,1991;SolemandClimo,
1985).Here, exceptionallyrichlocalfaunas
containedmanysmallandsimilarspecies,often
membersofthesamegenus.Localdiversitywas
around5-10timesasgreatashehadrecordedin
Australia.Thiscontrastprovokedaglobalreview
oflocaldiversitylevels,andanattempttoprovide
anoverallsynthesis(Solem,1984a).Forthis,he
correspondedwithcolleaguesallovertheworldto
gatherdata.
Inretrospect,thisreviewcanseemtheoretically
naIve.Certainly,heandhiscorrespondentsproved
wrongononecount:wenowknowthattropical
rainforest,evenwithveryoligotrophicsoils,can
supportveryrichlocalfaunas,indeedtherichestso
farknown(Emberton,1995;deWinter and
Gittenberger,1999;Schilthuizenand ~e , 2001).
Hecreatedtherathershakyconceptof"mosaic"
diversity,asdistinctfromtruemicrosympatry,to
explaintherelativelyhighlevelsofsitediversity
recordedintemperatezoneforestsfromEurope
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andN. America,yetworkalreadypublished
(Schmid,1966)hadrevealedupto35species
coexisting,inasinglesquaremetreoftemperate
forest.Laterwork(NekolaandSmith,1999;Nekola,
thisvolume;PokryszkoandCameron,thisvolume)
confirmsthoseearlyfindings.
Nevertheless,theNewZealandfaunasremain
amongsttherichestknown,andaresetinan
outstandinglyrichregionalfauna(Barkerand
Mayhill, 1999;Barker,thisvolume).Allowingfor
possiblemajortaxonomicrevisions,thesefaunas,
andothersinsubtropicaleasternAustralia(Stanisic,
1994,1997;StanisicandPonder,2004),orinpartsof
tropicalAfrica(Tattersfield,1998;Seddonetal.,this
volume),oftenshowmany closely-relatedand
morphologicallysimilarspeciescoexisting.Solem
attributedthisbuild-upofsympatricdiversityto
thestabilityandsuitabilityofenvironmental
conditions.Byimplication,itinvolvedrepeated
cyclesofisolationbydistance,differentiationand
back-migrationoverperiodslongerthanthe
Pliocene/Pleistoceneclimaticoscillationsthatseem
toaffectfaunasinmoremarginalenvironments.
This work highlights somefundamental
theoreticalconcerns.Whenweconsiderthespecies
richnessofanymajortaxonatsitelevel,adiversity,
howdoweinterpretit?Isitdeterminedby
competitiveinteractions?Orbyaccumulationof
largelynon-interactiveentities,dependenton
historyandbiogeographicalpossibility?Oneofthe
centralmessagesthatSolemleavesusisthatboth
maybetruewithinthesamefauna;allsnailsare
notalike,norareallcontexts.InAustralia,
camaenidsdoonething,othertaxasomethingelse.
Anaggregationoftaxainthecategory"snails"may
obscureradicaldifferenceswithinthechosengroup.
Laterworkshowsthatevenwithinafamily,
patternsofdiversitydifferwithcontext.In
MediterraneanCrete,wherearidityisasignificant
factor,rock-dwellingClausiliidaeshowapatternof
allopatricreplacementwithintheonlyavailable
genus(Albinaria)(MylonasetaI.,2004).In
Carpathianforests(PokryszkoandCameron,this
volume),bycontrast,singleplotsmaycontainupto
10ofthe20clausiliidspeciesregionallyavailable,
distributedamongstseveralgenera.
Assuchpatternsemergefromstudiesacrossthe
world,wecanstarttomake suggestions.For
example,CameronandCook(2001)suggestedthat
theradiationinMadeiran forests,wheremany
congenerscoexist,isolderthanthatindrycoastal
regionswhereallopatricreplacementismore
frequent.Tattersfield(1998)showsanintriguing
mixture ofpatternsinTanzaniancoastforest
Gulella:bothrestrictionofspeciestoparticular
forests,andmany sympatricspeciesineach.
Patternsaredifferentagainintropicalforestswhere
thereareradiationsinlargeandconspicuous
species,asinSriLanka(NaggsandRaheem,this
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volume).Allthecontributionstothisvolumebear
onthesefundamental e~ti Increasingly,it
seemslikelythatsomedifferencesbetweenfaunas
areaproductofphylogeneticconstraintratherthan
perfectlocaladaptation(Emberton,1995).

Solem'snaturalist'sapproachcanbecontrasted
with more abstract,conceptualapproaches.One
suchdevelopmentofbiogeographyisthefieldof
Macroecology. Blackburn andGaston (2003)
introducetheireditedvolumethus:

"Thepastdecadehasseenthefloweringofabold
anddistinctiveresearchprogrammeinecologythat
isconcernedwiththinkingbig.Itistheecologyof
wideexpansesofspace,longperiodsoftimeand
largenumbersoftaxa.Inaword, coinedbyJim
Brown andBrianMaurer, itisthedisciplineof
macroecology".

As with thetheoreticalbiogeography of
MacArthur andWilson thatprecededit,thesearch
forgeneral,high-orderrulesrelatingtothecreation
andmaintenanceofdiversityissurelyworthwhile.
Itsapproach,however,necessitatesreducing
speciesinalltheirdiversityofhabitsandhistory
intoequivalentdigitsofstatisticallytreatabledata;
numbersareall.Ofcourse,noticeistakenofthe
manifest differencesbetweenmajor taxa:noone
conflatessnailsandbirds.Solem'scontributionisto
remindusthatspeciesandsituationsdiffer,
betweenfamiliesorevenbetweengenera.His
approachisbasically"bottomup",delightinginthe
singularitiesandpeculiaritiesofsnails.Martins (this
volume)explorestheway inwhich we canuse
detailedexamplestounderstandbroaderpatterns.
Itisinterestingtonotethatatleastonesignificant
contributortorecenttheoreticaldebatescallsfora
similarapproachinthefieldofislandbiogeography
(Lomolino,2000),acallfollowedupbycontributors
tothisvolume(Triantisetal.2003;andthisvolume).
Solem'slegacyindiversitystudiesisasetof
pertinent,butasyetunansweredquestionsabout
thepatternsofdiversitywe seeinlandmollusc
faunas.

CONSERVAnON

Good systematicsisaprerequisitetogood
conservationpolicy,especiallyinpoorlystudied
areaswhereweexterminatelivingcreaturesbefore
we manage tostudyanddescribethem.Solem
himselfwasveryawareofthis;much ofhiswork
onPacificIslandsnailswas basedonearlier
collectionsofspeciesextinctbythetimehecameto
studythem.Includedinhispublicationsisa
heartfeltpleaforthefaunaofHawaii (Solem,
1990b).

Oceanic islandendemics,ofanytaxon,have
restrictedranges.On continentallandmasses,
nationalparksandnaturereservesworldwideare
basedlargelyonvertebrates,oronplants,partly
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becausetheknowledgeofinvertebraterequire-
ments anddistributionrangesisstilltooscanty.
Concerntocreatelargeenoughreservestosupport
minimum viablepopulationsoflarge,mobile ani-
mals, andtoavoidahighproportionofedgesor
transitionshasfavouredthe"few,butlarge"re-
servepolicyover"many,butsmall".

As aresultofAlanSolem'slandsnailworkin
Australia, substantialconservationissueswere
raised.Untilhistime,Western Australianterrestrial

.parks andreserveswere based largelyon
vertebrates,which aretypicallylargeandwide-
ranging.Simplyknowingwhat istherehasan
impact:theWestern AustralianlistofFaunathatis
rareorislikelytobecomeextinctincludes34snail
species(somefromtheNingbings,seebelow);30of
theseweredescribedbySolem.Hissystematicand
biogeographicresearch(seeabove)showedthat
while somesnailspeciesarewidely distributed,
many haveveryrestrictedranges.The most
extremeexampleistheNingbing Ranges and
JeremiahhillsintheKimberley (Solem,1988).In
thisarea,with itsseriesoflowrockoutcropsin
otherwiseflat,opencountrythatisdifficultforland
snailstotraverse,Solemfound28mainlyallopatric
speciesoverthe52kmextentoftheranges.Hegave
sometalkswhereheshowedabaobabtreewithone
speciesontheleftofthetree,oneontheright;the
smallest-rangedsubspecieshadatotalrangeinthe
worldof0.01km2!

More recentwork onotherinvertebrategroups
indicatesthatthepatternofsmall-scaledistribution
thatSolemfoundinlandsnailsappliestoother
groups.Forexample,Dr Mark Harvey ofthe
Western AustralianMuseum found500speciesof
spiders,almostall with smallrangesand
undescribed.Thiskindofinformationchangedthe
Western Australianthinkingaboutmanagementof
protectedareas.CALMhassubsequentlymonitored
theKimberley areaandotherareaswhere Solem
worked,andfoundhumanactivities(fires,grazing)
areaffectingthehabitats.Solemhimselfcomplained
abouttheactivitiesof"pyromaniacpastoralists"
(Solem,inlitt.toRADC).

FollowingSolem,similarconcernshavebeen
raisedforothercontinentalfaunas(Tattersfield,
1998).His dataraisecrucialquestionsabout
conservationchoices(Cameron,1998).Thesearch
forsurrogatesorindicatorsofconservationvalue
when completesurveysareimpracticablehas
revealedthat,inanAustralian context,endemic
snailfaunasareagoodpredictorofvalueforother
groups(Moritzetal.,2001).

CODA

AIanSolemdiedsuddenly.Hewasnotoldand,
unlikemanypeople,hadnotimetofinish,publish,
tidyup,proofread,label,distributeandarrange.At
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the time of his death, he was working on describing
8-10 new genera and about 100 new species of
camaenids. The material came from two sources: the
1988WAM-FMNH trip to the Kimberley islands, and
the survey of rainforest patches in the Kimberley
conducted by the WA Department of Conservation
and Land Management (CALM) (Solem, 1991a).
Despite efforts to attract a systematist to work on
these, they remain undescribed, and are still
available for description in WAM and FMNH. Much
of the material is suitable for molecular analysis, and
the geographical patterns already described provide
a basis for studying the process of diversification.
The isolated nature of the areas in which he worked
is illustrated by the WAM-FMNH trip to the
Kimberley Islands that resulted in 46 islands being
named. Many of these have endemic camaenid
species. After his death, an additional island was
named Solem Island. Hundreds of islands have not
yet been surveyed; there are still many species to be
collected on islands, in rainforest patches and
elsewhere.
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