_
|_Entomol Gener | 24(2): 065074 | _stuttgart 199908 | 15SN: 01718177

EGT-Nr 990 q

Non-random Size Differences between Sympatric Species
of the Ant Genus Leptothorax (Hymenoptera: Formicidae)

SUSANNE FOITZIK & JURGEN HEINZE
Received: 1998-08-17 / 1999-01-21 Accepted: 1999-04-04

Formzik S & HEINZE J [Inst Zool I, Univ Erlangen-Niirnberg, D-91058 Erlangen]: Non-random
Size Differences between Sympatric Species of the Ant Genus Leptothorax (Hymenoptera:
Formicidae).- Entomol Gener 24(2): 065-074: Stuttgart 1999-08. --- [Article]
In temperate and boreal forests, ants of the widely distributed genus Leptothorax may occur
in extremely high densities. In most areas, two, occasionally three or more species nest in close
proximity. It appears that competition between sympatric species is minimized by morphological
differences. Workers from 15 sympatric species pairs differed more strongly in caput width than
randomly chosen pairs of allopatric species. Co-occuring species also differed considerably in
thorax length. In Leptothorax communities, nest sites rather than food are thought to be the most
limited resource. In two pairs of species nesting in preformed cavities in wood, non-random size
differences indeed were positively correlated with differences in the average volume of the nest
site. Competition for nest sites might therefore influence individual size of Leptothorax species.

Key words: Leptothorax Mayr 1855 - Leptothorax (Mymfant)‘Smith 1950 - Myrmicinae -
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FoITzIK S & HEINZE J [Inst Zool I, Univ Erlangen-Niirnberg, D-91058 Erlangen]: GriBenunter-
schiede zwischen sympatrischen Arten der Ameisengattung Leptothorax (Hymenoptera:
Formicidae).- Entomol Gener 24(2): 065-074; Stuttgart 1999-08. A [Abhar}_dl_ung]
Ameisen der weitverbreiteten Gattung Leptothorax kiénnen in Wildern der gemaﬁlgten?
und borealen Zone extrem hohe Nestdichten erreichen. In den meisten Gegenden k_ommcn d'fibel
zwel, gelegentlich drei oder mehr Arten auf engem Raum nebeneinander vor. Zw;_sch_enartl:che
Konkurrenz scheint durch morphologische Unterschiede verl_niec!en zu we;“dcn. Arbgtenpngxl von
I5 sympatrisch vorkommenden Artpaaren unterschieden sich in lllr_er (,a}(Jth~Brelte"mgmh.klf(mt.
stirker als Paare allopatrischer Arten. Sympatrische Arten waren au_ch in t?l_cr I’hqra.x.-Langclstar er
unterschiedlich. Fiir Leptothorax-Species scheinen Nistmdglichkeiten stiarker limitierend zu sel‘n
als Nahrung. Bei zwei Paaren sympatrisch vorkomm(_:ndcr. Imlzbewohncnder. Artf:n waren llfntel-
schiede in der KorpergroBe mit Unterschieden im mﬂl]qen Volumgn df{r Nlstn;{ougl1Chkf:"1}3 oriei:
liert, Konkurrenz um Nistméglichkeiten kénnte daher die Unterschiede in der Kdrpergrofie zv

schen sympatrischen Leptothorax-Species erkliren.
Schliisselbegriffe: ~ Leptothorax Mayr 1855 - Leplothorax (Myraf?nt)‘Sg%l‘;ch 1950 -
Myrmicinae - interspezifische Konkurrenz - Kontrastbetonung - Karpergr
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1 Introduction

Ant species of the genus Leptothorax Mayr 1855 occur in most major blogeograp{}i.
cal regions [BOLTON 1994]. In boreal and temperate woodlands, populations of species
belonging to the subgenera Leptothorax (Leptothorax) Smith 1950 and L (Myrafant)
Smith 1950 may be extraordinarily dense, and locally more than 10 nests per m* can be
found [FoITZIK & HEINZE 1998]. Leptothorax workers are typically inconspicuous and
forage solitarily for small insect prey, honey dew, nectar etc. When encountering la}‘gel-,
more aggressive ants, such as F ormica or Lasius, they behave submissively
[DOBRZANSKI 1966, SEIFERT 1986, SAVOLAINEN & VEPSALAINEN 1989].

In many habitats, several Leptothorax species co-occur in close proximity [SEIFERT 1986],
but little is known about whether and how they compete. Indirect evidence suggests competition
for nest sites both within [HERBERS 1986, HEINZE et al 1996, Forrzik & HEINZE 1998] and between
species [BRIAN 1952, SEIFERT 1986, YAMAGUCHI 1992, HERBERS & BANSCHBACH 1995]. Field and
laboratory studies directly aimed at the detection of competition in Leptothorax gave surprisingly
different results. Whereas in the field, European L acervorum and L nylanderi gently carried
congpecific intruders away from their own nests [DoBRZANSKI 1966, HEINZE et al 1996], colonics
of nearctic Leptothorax (s.str) were observed to engage in deadly combat with their neighbors in
arena experiments [ALLOWAY 1980, STUART & ALLOWAY 1982, 1983].

Selection to avoid competition between closely related species which live in the same habitat
and use similar resources often leads to striking differences in overall morphology or at least in
certain morphological traits of the respective species [HUTCHINSON 1959]. Sympatric species
diverge more strongly in size than randomly chosen pairs of allopatric species. For example,
sympatric bird-cating hawks were found to differ considerably in body size and presumably also
in their feeding preferences [SCHOENER 1984], and in desert seed-harvesting ants, sympatric spe-

cies differed either in their foraging strategy or in worker size, which again was correlated with
seed size [DAVIDSON 1977].

Though six or more Leptothorax species have beeen collected in certain areas,
rarely more than two species can be found utilizing the same microhabitat. For example,
of six Lepiothorax species living in an oak-pine forest in Sommerhausen near Wiirzburg,
only two commonly occur in rotting wood in the leaf litter. Two other species were
restricted to the hottest and coldest parts of the forest, respectively, and two species were
strictly arboreal and presumably did not compete with the litter dwelling species
[HEINZE et al 1996]. Similarly, in many other habitats, only two Leprothorax commonly
use the same microhabitat (e.g, L (M) longispinosus and L (M) ambiguus in New Eng-
land [HE‘RBERS 1989]; L (s.str) acervorum and L (s.str) muscorum in palaearctic conifer-
ous forests [LIPSKI et al 1992]; L (s.str) sp A and L (s.str) cf canadensis in Quebec
[HEINZE 1993].

~ According to field observations, workers of sympatric species pairs of Leptothorax
often differ conspicuously in size (e.g, the "large black" and "small brown" Leptothorax
(s.str) in North America [BUSCHINGER 1982, HEINZE 1989]). This study is to examine in
more detail whether thorax length and caput width of sympatric Leptothorax diverge

more s_trongly than expected and investigate whether competition for nest sites might be
the ultimate cause for size differences.

2 Material and methods

— E]JO].]IPICFG colonies of syntopic pairs of Leptothorax species were collected with an aspirator
Fu:‘o (:Clr l:lcis in wood, rock crevices, hoilow acorns, etc in 15 collecting sites in North America,
l-f = ]P‘j ‘zm o (_Tab b Sevcr_al species appear more than once in Tab 1 because in different
ocalities they live in sympatry with different species.
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Thus, L acervorum and L nylanderi are included three times, L unifasciatus, L retractus, L
sp-A and L recedens twice each; the total number of different species examined therefore is i?_
Mean worker sizes were determined separately for each population. In each species and popula—l
tion, caput width and thorax length was determined in up to 40 workers from as many different
colonies as available (5 - 40). Only colonies which contained more than 15 workers when col-

lected were included to eliminate ‘minims’, i.e, the small workers which are produced by queens
during colony founding.

Tab 1: Collection site, mean and standard deviation of caput width and thorax length of workers
from co-oceurring species of the ant genus Lepfothorax Mayr 1855 [Hymenoptera: Formicidac].-
The statistical significance of size differences between sympatric species was determined by two-
wiled t-tests and corrected according to Bonferroni. The degrees of freedom in the t-tests equal the
sum of the number of workers examined in both species minus 2.

Caput width

Thorax length

s i t-test :
Species £ SD [mm] es +SD [mm]
Niimberger Reichs- | L (s.str) muscorum 40 10.549+0.023 t=-21.2 ; 0.791 £0.026 (=-31.7
wald. Bavaria, Germ | L (s.str) acervorum | 40 { 0.678 + 0.031 p<0.0001!1.038+£0042 p<0.0001
Wertheim, Baden- L (M) unifasciatus |40 | 0.557 % 0.028 t=-1.82 :0.768+0.038 t= =34
Wirttemberg, Germ | L (M) nigriceps 40 1 0.570+£0.033 p=ns ; 0.797 £ 0.039 p<0.02
Sommerhausen, L (M) nylanderi 40 1 0.584 £0.032 =-12.0 : 0.766 £0.036 (=-23.2
Bavaria, Germany L (s.str) gredleri 40 10.662+0.026 p=<0.0001 0967+ 0.041  p=<0.0001
Eibelstadt, L (M) affinis 40 | 0.660 £ 0.025 =-14.5 l 0.905 £ 0.037 t=-14.5
Bavaria, Germany L (M) corticalis 40 1 0.578 £0.025 p<0.0001 : 0.790 + 0.034  p<0.0001
GroBostheim, L (M) nylanderi 40 10582 +0.027 t=-202 0.734£0041 t= -32.1
Bavaria, Germany L (s.str) acervorum | 40 1 0.7 15+0.032 p<0.0001:1.034 =% 0.043 p<0.0001
Maligne Canyon, | L (s.str) species C' 40 10563 £0019 t=-103 {0.803+0.030 t= -10.4
Alberta, Canada L (s.str) retractus | 40 10.634£0.020 p<0.0001 : 0.869 & 0.026 p<0.0001
Rouyn-Noranda, L (s.str) species A' | 20 0.560 £0.023 t=-97 ‘ 0.783+0.027 t=-102
Quebec, Canada L (s.str) retractus 12 10.631+0.014 p<0.0001 : 0.876 +0.021  p<0.0001
.tr) species 5 =- ' 0.815+£0.039 t=-11.8
Mount Monadnock, | L (s.str) species A' | 40 0.571£0.021 t=-13.8 1
New Hampsh, USA | L (s.str) canadensis 40 10.650 £0.030 p<0.0001; 0.932+0.049 p<0.0001
Sl : it | =i L0676 £0.040 t=-13.6
Gulluce, Bursa, L. (M.) cf. exilis 16 1047620024 ¢ 9.9 :
Turkey L (T) recedens 40 | 0.546+0.024 p<0.0001}0.827£0036 p=< 0.0001
i, Hi e : : ~.119 1073340035 t=-136
Manali, Himachal | L (M) species | 40 {0.519 £0.026 :
Pradesh, India L (M) species 11 29 10.593 0,025 p<0.0001}0850£0036 p< ?-5201
iG . / 5 =.10.6 '0.777+£0055 t=-ls.
Lago di Garda, L (T recedens 40 |0.552 +£0.025 ;
Italy L (M) unifasciatus | 40 0.620 +0.031 p<0.0001 ‘: 09750040 p< 0.0(;01
iss bi —.162 10653£0036 t=-13.
Missisauga, On- L (M) ambiguus 40 10.505+0.031 ¢ :
tario, Canada L (M) longispinosus | 40 | 0.598 £0.019  p<0.0001; 0.766 + ggiz p< ‘i;)‘;m
== 1 A4 =.13,
Lago di Como, L (M) parvulus 40 | 0.508 £0.037 t=-14.1 : 0.658 e
ltaly L (M) nylanderi | 40 10.611£0.027 p< 0.0001 ; 0.794 £0. p=0
- ' L0766 £0.042 t=-168
Chiricahua Mts., L (M) rugatulus 40 {0.535+ 0033 t=-141 L —-;0.054 o
Arizona, USA L (s.str) specics F' |40 ‘: 0.634 +£0.029 p<0.0001 1 0-810 ; 0-036 Pi _3-0 i
Mtz Mocklenburg | L (M) slavonicus | 40 0.606 =020 1?;%011 107740043 p<0.00]
-Vorpommern,Germ | L (s.str) acervorum 40 1 0.732 +£0.030 p . et -\

i . -
! Species of the Leptothorax ‘muscorunt ¢

omplex in North America [HEINZE 1989]
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Measurements were taken at 40x magnification under a binocular microscope. Caput width
was measured in frontal view directly behind the eyes. For the d_clm1_119n of thorax length see
[HEINZE & BUSCHINGER 1987]. The statistical significance of the size difference between sympa-
tric species was tested with t-tests. The p-values were corrected for multiple-testing using the
Bonferroni-method. _ ' - o ’

We further investigated whether sympatric species differed more in size than expected using
a procedure described by SCHOENER [1984]: A species pool was !ormcd from the mean_worker
sizes of each species. For species investigated in several popuiauops, onl_y one mean size was
used. chosen at random from the three populations studied. From this species pool, the size ratio
ofth!c larger and the smaller species was calculated for al! sympatric and allopatriclspecies _combi-
nations. In this way a null distribution was generated, which then was compared with the distribu-
tion of size differences of actually found pairs of sympatric species with a Kolmogorov-Smirnov

two-sample test. E -
To determine the direction of the difference between the null distribution and the distribution

of empirically found values, we counted how many empirical ratios were above and below the
median of the null distribution. The significance of the deviation of the observed frequency of
values above and below the median from an equal distribution of values was tested with a two-
tailed Fisher's exact test. We did not use a y>-test as suggested by SCHOENER [1984] because of the
smaller sample size of N = 15.

The size of nest sites was determined in two sympatric species pairs of Leptothorax, which
inhabit cavities in fallen branches, pieces of bark, acorns, grass stems, etc. As a measure of size,
the approximate volume V of the complete nest site was crudely estimated from its diameter r and
its length I, assuming that nest sites are more or less cylindrical in shape (V = nr?l). The volume of
the nest cavity was not measured itself, because workers arc capable of enlarging the typically
preformed nest cavity to some extent [A BUSCHINGER, pers comm]. Nest volume is therefore a
constantly changing parameter. All four investigated species occasionally nest under bark at the
foot of living trees and in tree stumps. However, when we investigated the size of inhabited nest
sites we did not find colonies in these places, though they were thoroughly searched.

3 Results

Mean thorax length and caput width of the investigated Leptothorax and the stan-
dard errors of the means are given in Tab 1. With one exception (caput width of L uni-
Jasciatus and L nigriceps), thorax length and caput width differed considerably between
wgrkers qf sympatric species pairs. The empirically found distribution of ratios of caput
v\_f]dths pf sympatric species pairs was significantly different from the null distribution of
size ratios from all possible pairs of studied species (Fig la, Kolmogorov-Smirnov test,
D=10475,P <0.01,n, =15, n, = 286).

The obs§rved median ratio was 1.14, i.e, the heads of workers from the larger of
two sympatric species were on average 14% wider than those of workers from the
smaller species. Of a total of 15 found caput width ratios of sympatric species pairs of
Leptothorax, 14 were larger than the median of the null distribution (1.1 1) and only one
was smaller. The null hypothesis that the observed size ratios are randomly distributed
was therefore rejected (two-tailed Fisher's exact test: P < 0.02).

‘The lobserve‘d and expected distributions of ratios of thorax lengths of sympatric
species did not differ significantly (Fig 1b, Kolomogorov—Smirnov-testt), D=10304P>
0.05,n, =15, n, = 286). Nevertheless, three of the 15 empirical ratios were smaller than
the median of the null distribution (1.14) and 12 were larger (Fisher's exact test, two-

tailed: P = 0.14). The median ratio of thorax lengths of workers from sympatric species
pairs was 1.21.
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ut width (a) and thorax length (b) between work-
eptothorax Mayr 1855 from 15 localities (- - - -,
n=15), and the expected frequency distribution ( ,n=286) [Hymcnopt.c_ra: Fé)rl‘lllliCldal?:!.- For
the expected distribution, the ratios of workers were calculgtcd for all'sympa'trlc and a opatSrlc, pairs
of examined species. The distributions differ significantly in caput width (a: Kolmogorov-Smirnov
fest: p < 0.01), but not in thorax length (b: Kolmogorov-Smirnov-test, p = 0.05).

Fig I: Frequency distribution of the ratios of cap
ers from two sympatric ant species of the genus L

In the two localities where the the size of nest sites were investigated, the larger spe-
cies on average inhabited nest sites with a significantly larger volul_ne E]:/Iann—\if;l;t.n;){. u-
test; Sommerhausen: L gredleri vs L nylanderi, U=2417.0, P <0.008; n,—__)OO, ni§4- 5 -Guzm-
berger Reichswald: L acervorum vs L muscorum, U=203.0, P <0.0001, n,=21, n,=>4; g ).
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In both sites there was considerable overlap of nest sizes used by the respective
species. In L gredleri (24 colonies) and L nylanderi (300 CU]OI‘_HBS), colony size (number
of workers) was positively correlated with nest size (L gredleri Spearman rank'.tESt: rg=
0.75 p <0.0001, for L nylanderi see [FOITZIK & HEINZE 1998]. In an mterlspemﬁc com-
parison, nest site volume was found to be influenced strongly by colony size but less so
by species (two-way ANOVA: colony size: df 4, p <0.0001'3 species: df = 1, p <0.08),
This might be due to the limited amount of data for L gredleri.

4 Discussion

Workers of sympatric species of the ant genus Lepfothorax appear to be considera-
bly more different in caput width than expected from the distribution of size ratios of all
investigated species. The heads of workers of the larger of two sympatric species were
typically 1.1 - 1.2 times as wide as heads of workers from the smaller species. Sympatric
species also differed slightly, but not significantly more than expected in thorax length:
the thorax of workers of the larger species was from 1.1 - 1.4 times longer than the tho-
rax of the smaller species.

The here presented results are reminiscent of the suggestion by HUTCHINSON
[1959] that pairs of related, sympatric species often differ strongly in size. This hypothe-
sis has repeatedly been corroborated using appropriate statistics [SCHOENER 1984,
DAYAN et al 1990, 1989, DAYAN & SIMBERLOFF 1994], though the claim that a minimal
size ratio of approximately 1.3 is necessary to enable two species to co-occur in different
niches but at the same level of a food-web [HUTCHINSON 1959] has been refuted
[SIMBERLOFF & BOECKLEN 1981, ROTH 1981, SCHOENER 1984].

Non-random size differences like those observed in our study have been interpreted
as evidence for selection for the avoidance of competition (but see [TONKYN & COLE
1986, EADIE et al 1987]). Related species, which are similar in size, might compete more
strongly for the same limited resource, e.g, food, whereas more dissimilar species might
utilize different size classes of food. In ants, large size differences among workers from
sympatric species in seed-harvesting desert ants were found to be correlated with differ-
ences in preferred seed size [DAVIDSON 1977]. Similarly, it was suggested that different
body size of ants from juniper-oak woodland in Arizona [CHEW & DEVITA 1980] re-
flects specialization on different prey sizes or on different foraging behavior. The body
si_ze of individual ants might also determine their resistance to predation, desiccation and
high temperatures, and thus could lead to size-related differences in the day time of
foraging [CHEW & DEVITA 1980; see CERDA & RETANA 1997 for an intraspecific case].

The meaning of non-random size differences in sympatric Leptothorax ants is not
yet g:ompletely clear. The observed pattern can not be explained by phylogeny. The
studied species belong mainly to the two subgenera Leptothorax (s. str) and Leptothorax
(Myrafant). Species pairs differed strongly in size, regardless of whether they belong o
t}.)e same subgerllu_f‘. or to different subgenera. Assuming that phylogenetically close spe-
cies are more 51.mllar in size than less closely related species, we would expect the ob-
served dlgtrlbutlon 0"f size ratios to be similar to the null distribution, because in 9 of the
15 investigated species pairs, both belonged to the same subgenus.
feren?gngregag;igl?t?hdlffers mfgre CSiFmHgIY than thorax length, it is unlikely that dif-
classes. In contrast a};ci)rc?imxtpl;f e; e 0d picles or prey (?f different H129
are ger;eralists whiﬂch feed . 4 i gl observations on foraging behavior, Lep ro{hor.m'
@ on dead insects and honey dew and occasionally carry in live
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Collembola and small insect larvae [STITZ 1939, DOBRZANSKI 1966, BUSCHINGER 1968
own observations]. Especially with respect to decaying insect corpses and honey dew iE
is difficult to imagine how the pronounced difference in caput width between sympatric
Leptothorax could help to avoid competition for food.

Differences in worker size are presumably also not a correlated response to disrup-
tive selection on the size of sexuals. Especially in those six pairs where species belonged
(o different subgenera, the observed pattern is not reflected in the size of virgin queens
and males. Caste dimorphism is much less pronounced in the subgenus Lepiothorax
(s.str) than in L (Myrafant).

Furthermore, the reproductive strategies are very different, with sexual calling in
most species of L (s. str) and mating flights in L (Myrafanf) [BUSCHINGER et al 1980,
PLATEAUX 1984]. Different species of Leptothorax appear to be isolated predominantly
by showing sexual activity at different day times. According to PLATEAUX [1984, 1987],
sympatric, closely related species belonging to the same subgenus show extremely dif-
ferent times of sexual activity (e.g, L nylanderi at 17°°-20°°, L parvulus at 63°-93°),

( Sommerhausen Reichswald |
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L. nylanderi L. gredleri L. muscorum L. acervorum

Fig 2: Volume of nest sites inhabited by colonies ol two Sympalricﬂant species o_f the.gemls Lep-
tothorax Mayr 1855 [Hymenoptera: Formicidae], each in two different collecting snei(Malm-
Whitney U-test); Sommerhausen: L gredleri vs L nylanderi, U =2417.0, P < 0.008; nl: 300, n_2
=24; Niirnberger Reichswald: L acervorum vs L muscorum, U =203.0, P <0.0001, n,=21,n, =
54). The larger species tends to inhabit nest sites with a larger volume.

Nest sites appear to be the most limited resource for cavity-dwelling Lepﬁtothomx
species (e.g, L !(Br.l?gispmosus [HERBERS 1986]; L nyi_anderi [FOITZIK & HEH\{ZJ; ;995};1])._
Several studies also document competition for nest sites between Leptothorax and o er
ant species [BRIAN 1952, SEIFERT 1986, YAMA_GUCHI 1992, HERBERS & BA??CI—EB}A?;_I
1995). According to data from two collecting sites, the larger of two sympatric Lep

thorax species tends to inhabit larger nest sites.
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This might be due to smaller ant species actively choosing smaller nesting sites, as
shown in an experiment with Myrmica punctiventris and Lep!ot.horax }'OngiSpinosus
[HERBERS & BANSCHBACH 1995]. Competition between sympatric species of cavity-

dwelling ants for nest sites might thus be minimized if species were of different size and

preferred different nest sizes. o
However, the stability of nest sites appears to depend on their size. We have shown

that in a temperate forest habitat with L gredleri and L nylanderi, many small nest sites,
such as hollow acorns, hazelnuts, and grass stems did not persist for longer than 10
weeks in summer, whereas larger nest sites, such as fallen branches, were much more
durable.

The inhabitants of small nest sites were thus forced to search for, acquire and move
into new nests despite apparent nest site limitation and high prledation risk during mov-
ing [FOITZIK & HEINZE 1998]. Besides, cavities in larger nest sites can be enlarged once
the colony grows and needs more space. It therefore appears unlikely that the smaller of
two sympatric Leptothorax species ‘voluntarily’ chooses smaller and consequently more
fragile nest sites. Observations on intraspecific competition in L nylanderi suggest that
more populous colonies may take over the nest of a smaller colony [FOITZIK & HEINZE
1998], leading to a strong positive correlation between colony size and the size of their
nest site. Seasonal and geographical fluctuations in colony composition and the enor-
mous intraspecific variability of colony size make it difficult to judge whether colonies
of sympatric Leptothorax species consist on average of a similar number of workers. If
so, larger individual size might give an advantage in interspecific competition. It needs
to be experimentally tested, however, whether a larger ant species is indeed capable of
expelling colonies of the smaller species from more voluminous and stable nest sites.
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YounG D: Die Entdeckung der Evolution.- Nach der unter dem Titel ,,The Discovery of Evolu-
tion™ im National Museum, London 1992 erschienenen englischsprachigen Originalausgabe iber-
setzt von RIEDLE K.- [284 S, 103 Schwarzweill-, 20 Farbabb, 19 Strichzeichn, 250 x 190 mm,
Hartkart-Ebd / Schutzumschl].- Publ: Birkhiuser Verlag Basel-Boston-Berlin 1994; ISBN:
3-7643-2951-3; Pr: DM 78,-- / S 608,40/ sFr 68,--.. .- [EGR-Nr 2293]
Chronologisch aufgebaut, von den ersten Zweifeln an der Schopfungsgeschichte bis zu den
akiuellen Forschungen, behandelt das Buch von DAVID YOUNG ein spannendes Kapitel Wissen-
schaftsgeschichte. ARISTOTELES, CARL LINNAEUS, JEAN BAPTISTE LAMARCK, CHARLES DARWIN
und GREGOR MENDEL, das sind nur einige der grofien Naturwissenschaftler, deren Entdeckungen,
Folgerungen und Verlautbarungen fiir die Evolutionstheorie von groBler Bedeutung sind, und
deren Forschungen der Verfasser dieses Sachbuches hier wiirdigt. Kaum ein anderes deutschspra-
chiges Buch bietet seinen Lesern einen derart fachlich umfassenden und zugleich reich bebilderten
Uberblick zur Geschichte der Evolutionsforschung, eines Wissensgebietes und seiner Vertreter,
die sich mit einem derart aufregenden Bereich der Biologie befafit haben. Selbst schwierige Sach-
verhalte aus den einbezogenen Spezial- und Hilfswissenschaften wie Genetik, Molekularbiologie
oder Paldontologie, die zum Verstindnis des Evolutionsprozesses wichtige Beitriige geleistet
haben, werden in einer auch fiir Laien verstindlichen Weise beschrieben. Der Verfasser versteht
es vorziiglich, den Leser mit seiner Begeisterung fiir die Evolution, die er als eines der bedeu-
tendsten und zukunftsweisenden Konzepte versteht, das jemals unseren Gesichtskreis erweitert
hat, mitzureillen. Zusammen mit den zahlreichen Abbildungen regt der lebendig geschriebene

Text zum Lernen und Nachdenken an und besitzt zugleich einen gehobenen Unterhaltungswert
Englischsprachige Forscher wie DARWIN, HUXLEY, MORGAN und WALLACE gehorten zwei-
fellos zu den hervorragenden Vertretern dieser Wissenschaft und haben einen gebiihrenden Platz
in dieser Abhandlung gefunden. Bei der Besprechung vieler Erkenntnisse, die von weniger be-
kannten Fachvertretern belegt worden sind, werden aber ebenfalls englischsprachige Vertreter in
den Vordergrund gestellt, obwohl zumindest gleichwertige Ergebnisse und Nachweise auch von
Forschern anderer Sprache beigebracht worden sind. Seiner Entstehung gemif ist diese Einseitig-
keit verstindlich, wenngleich sie immer mehr ,iiblich® wird. Sie kénnte jedoch beim deutschspra-
chigen Leser, der zu geringe fachliche Vorbildung besitzt, und die tatséichlichen Erkenntniszuge-
winne nicht zu tibersehen vermag, zu Fehlschliissen filhren. In dieser Hinsicht unbedingt zu ver-
u_rtmleq ist“a_uch, cjaB Ubersetzer, Herausgeber und Verleger der deutschsprachigen A[IS}_]EIDC es
nicht fiir nitig befunden haben, zumindest die englischsprachigen Tabellen und englischsprachi-
gen Bezcwhmmgen und Erkldrungen in den Abbildungen ins Deutsche zu uberlrageﬂ. Oder sollen
englische Fachbegrifl‘e w_ie z.B ,Limestone” oder ,,Meckel’s Cartilage* auch in die deutsche Fach-
sp_rache Eingang lf"mdeni ihr auf‘gcizwungen werden ? Mit einem sechsseitigen Schriftenverzeichnis
;Nul:l(; (‘122 }::ﬁc:isicr]iill? é?gl;szggcz ﬁugang Zur clzglischspl:alchigen Facb{itcratur _erij_l‘fncl; die A“.'.““"
el etgisn g Forect : ischen un({ 11 (lLthSC}.lC.]] [iteln t:ntsprmht q&b(?l nicht d.cm tat;jach.-
geletsteten Forschungsanteil. Gegentiber der Orlgmalfassung hitten hier fiir den mit der Uber-
s&lztzung angesprochenen Leserkreis Erginzungen vorgenommen werden miissen. Fiir den unvor-
cingenommenen d.cutss:.hen Lcsenr stellen diese nicht notwendigen oder nachlissigen Handhabungen
313:: (?efr?urc(}jg;; cSrltcd1_nogf:n zumnlldcst 7u falschen Einschitzungen verfiihren. Sie mindern _igdcnl’a'l!b‘
leses ansonsten vorbildlichen Sachbuches.- [Teils Verlagswerbeangaben, teils AWS]



