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Relationships between the ant-thrushes Neocossyphus and the flycatcher-thrushes
Stizorhina, and their position relative to Myadestes, Entomodestes and some other
Turdidae (Passeriformes)

E. P\SQLETI.:. A. CIBOISI.:, F. BAlLLO:"': and C. ER.·\RD"

Abstract
This paper discusses ihe relunonships lll'" [1~t.:UII~lr group ofTurdine birds, .he ant-thrushes Igenus .Ve(}(f).I'Slp!W.I', terrestr-ul-adupted birds) .ind
the rlvcatcher-thrushes (genus Stizorhinu. t1vcatchlng·adapl~d birds i, based un cvtochr ome-» and; 65 muochondnu! DNA analyses. Althllllgh
these genera do not share the typical characters oiTurdine birds (juvenile spotted plumage and ':urdlne thumb' pc ttern of the syrinx., they .ire
generallv considered members of the Turdidue turnilv. The present stud, has confirmed the tormerly expressed hypotheses that: I 11 ,Veuco.lslp!IlI.1

and Snzhortnu form a monophyleuc group: (2) they are related to .lIm<!£'.I'[('.I', another peculiar genus .ilso lacking both diagnostic Turdine
characterx, hence justitying the subtunulv Myudesnnae: and (3) these three genera are related to other brge rypical Turdine birds. It has .ilso
confirmed that Entomodestes is not Immediately related to Mvudcstcs. but IS a true large Turdine bird. and that the classically known ensemble
Turdrdae-Muxctca pidae should be divuied ~IS proposed by Sibley and Anlquist (Phyloqenv and Classittccnion of Birds. .1 Studv in .llo!£'culur

Et:O!llliulI. "Jew Haven: Yale Universuy Press. !'i'iO) . The detailed anulvsis of relationships between species of the genera .Veocossyphus and
Srizorluna failed to support a Strict dichotomous evolunonury pattern but showed that the species of Sttzorhina are very closely related and of
much more recent origtr; than the species nf .V('(}cos,nphus. The most probable scenario is that of a basal trichotomy of the two Neocossvphus

spet.::~' 'Ind Stizorhino which fragmented later.
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Introduction
Most Turdidae are ground-dwelling birds. with rather long

and strong tarsus. They torrn a natural group. related to the

Muscicapine flycatchers. and defined by (I) spotted juvenile

pi urnage and (2) thumb-like turdine pattern of the syrinx (Arnes

1975). Some genera. because of their general appearunce. are

placed in the Turdidae even though they lack both of these

characteristics: three from Africa. .vl odulatrix..Neocossvphus

and Suzorhinu, and the New World Mvudestes, including

Phaeornis obscurus. the Hawaiian thrush.

The case of Neocossyphus tNeocossvphus poensis and Nco­
cussvphus tutus'; and SI!=tJrhiI/U (5Ii:orhil/a finschi and Sti­
zorhina traserii is puzzling. The two genera have very different

morphological characteristics and eco-ethological adaptations:

the thin-billed Neocossvphus species are ground-foraging birds.

named ant-thrushes because they follow and depend on army

ants: the broad-billed Stizorhinu he have like true flycatchers.

hence their name flycatcher-thrushes f Brosset and Erard i 9~6:
Erurd IlJH7. 1990. 1992). Nevertheless. the tl)Ur species have

very similar rufous plumage pattern. which is considered to be

taxonornically significant by some authors (Chapin 1953). The

two genera are often merged in Neocossvphus (Hall and Moreau

1970; Erard 1987). The remarkable thing is that the two species

in each genus have similar differences in plumage pattern: West

African .Y. poensis and S. finschi have dark upper-parts and

white SPOtS on two to three external tail feathers. whereas Cen­

tral-Eastern .V. ru/us and Sji'ilserl are almost uniformly rufous

and lack white outer-tail patches. Two alternative scenarios

which could support this pattern have heen proposed hy Erard

(1987): hoth suppose an event with a morphologically based

separation of ecological forms and another one hased on the

evolution of tWOdistinct colour patterns. tl1e scenarios differing

in the sequence of both eVents. Furthermore. a relation between

Sli:orhiJlil and A{mJc.\'I('s (Solitaires) has heen proposed

(Sharpe 1881: Ripley 1952) and. since they both lack Turdidae­

M uscicapidae characteristics (Arnes 1975). Olson (19HlJ) pro­

posed merging them in the subfamily Myadestinae. However.

the supposedly related genus. Entomodestes (comprising the

two Solitaire species Entomodestes leucotis and Entomodestes
coracinuss, is unquestionably in the Turdidae (Arnes 1975). Sib­

ley and Ahllj uist 11980. 1990) showed that Mvudestes is related

to Emomodestes. and. more distantly. to the true thrushes. hut

they did not take into account Neocossvphus or Stizorhina. Here

we oiler the results of a molecular analysis. based on two partial

mitochondrial genes [cytochrome-a (cyt-h) and 16S]. which

addresses the question of relationships of Neocossyphus. 51i­

zorhinu. Mydesies. Entomodestes and the true thrushes.

Materials and methods
Species and source of DNA

Our samples (Tabie l ) include all the species of genera Stizorhina and
Neoiossvphus. as well as J1.1·ude.lte's rulloides. Emomodestes leuctnts.
and eight species In genera 01' the Turdi-Muxc.cc pid complex. In
.iddiuon, we sequenced representuuves of the ctosely related groups
t included m Muscicupoideu sensu Sibley and Ahlquist 1'1'10): one
Cinclid, one Bornbycilllid, two Sturnids and one Mimid. We also
included representatives of several tarnilies of the Corvoidea. .H'nsU

Sibley and Ahlquist (1990) (five genera). of the Sylvii-Tirnulii-Pycnon­
oudue elude (five genera). one Sittidae. one Passeridae. one Motacillidae
and one Tyrannidae: all these sequences were done by the first and
second authors for other studies (see Table I). T otul genomic DNA was
extracted from either frozen or alcohol-[1reserved tissues (muscle. [i,·er.
blood) or small [11eCeS ((),5-1 cm:) of museum skins (labelled :'v1NHN.
CG In Table 1). With the s~me CTAS butler contaIning [1rotelnase K
10.1 mg;ml) (Doyle and Doyle ['iX7. Winnepennmt.:kx c'I ur [~'i3) In
the t.:ase of museum skins. the lime of [1roteln digeslion was Int.:reased
I'rom 2 h to [ night.

DNA amplification and sequencing

Polymerase t.:hain reat.:tions (PCR) were t.:arried on for 35......0 t.:ydes. In
~at.:h t.:yde. denaturation was t.:arned out at 'i) C for .~O s. annealing at
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Table 1. List or taxa studied. geographie origin. number or the sam pie:; u:;ed ~lnd Genbank aœe:;:;lOn number:;

Familv'

Turdidae

Cinclidae
Born bycillidae
\tIimidae
Swrmdae

Dicrundae
Gorvidae
\tI onarchidae
Laniidae
Oriolidae
Siltidae
Sylviidae

Timaliidae

Pycnonotidae
\tI otaciliidae
Pas:;endae
Tyranmdae

Genbank acce:;SlOn number:;

Species Ongm 'Jumber and Collection" Cyt-h 16S

.HusC/cupu sr"wu France \lINHN. no. 13-IA AFO'J(,45R A.F0964RO
Ficedulu hrpoleucu F:-ance \tINHN. no. 21-26 .\F1514119' AF151426
CI'omis hunnll11Us Thailand \ll:"HN, no. '+-~F AF15 141111 AF151415
Phoenicurus phot'nicurus F:-ance \ll~HN. no. 22-.+3 AFl350S0 -\F1350)7
Suxicolu ti'rreu China \l1:'-iH:--i. no. 1.+-1O AFl5140ï .\FI51424
SlIphromù en'rhror/wrux Cameroon \ll:--iHN. no. 1-ü1 AF1514116 \F151423
Gl'okicklu: princei Cameroon \lINHN. no. 1-12 AFl5141l5 Afl51421
Turdus philome/o,1 France \tINHN. no. :2-:: AFl51404 .\FI51421
EllTomodt'sres leuc01 i.\ Peru \lINHN. CG. 1967-126~ AFl51403 AFl5l4211
.'liruJesres ralloides Peru \tINHN. CG. 1966-/471 AF1514112 AFI51419
S/i;orhi/ll/ finschi Ivory Coast \llc\tl. Uni\'. no. BO~O .\FI5141l1 AFl51411l
Sli;orlllnu .frl/seri Cameroon \II :-<HN. no. E:O AF1514011 AFl514l7
.Y""coss\·phus pOt'n.I/S C.Jmeroon \tI:--iH:-J. no. 1-6: AFl51399 AFl51416
,Yeocosslphus rtljus Kenya \tI]\;HN. c.G. I96X-I067 AFl51391l Afl51415
Cine/us l'me/us France \lINHN. no. Cil .\FI51393 AF15141tl
Bomh"cillu fuponicu unknown \lINHN. no. 23-1 G .-\fI51394 Afl51411
Dwnelellu curo/inen,\'Is 'Jorth Amenea \tINHN. no. (24 AF151395 \F151412
Siumus rulquris France \llNHN. no. 22-17 AF151396 Afl51413
LL'uwpsur rolhshilJi unknown \tI:-JHN, no. (23 AFl51397 AF151414
Dicrllrus pUfuJiseus Lao:; \tINHN. no. 5-57 AFO%473 .-\FO%475
Con'us ('Ofone France \l1~HN. no. 13-16 AFO~4613 AF094643
TerpsljJhone "iriJis C.Jmeroon \tINHN. no. ' " AF094616 AF094646---)

Lunius col/u"s Thailand \ll:"HN, no. 2-26 AF094614 AFO~4644

Oriolus :wnillOrlltls Thailand \tINHN. no. .+-IOD AFO~4615 AFO~4645

Sil/u L'uropueu France \l1:"H0:. no. ~15 AFI35049 AF135055
Cumuropleru hrer'icuuJulil Cameroon \lINHN. no. 2-15 AF094626 .-\F094654
.~cmceplli1/us uedon Thailand \tINHN. no. .+-XD AFO~46:J -\F094653
S ..II'iu me/unoœphulu France \ll:'-iHN. no S4 AFl35052 .-\FI35056
Gurrtllu,y leuc%phus Thailand \tINHN. no. -HiE AF094627 ,-\F094655
Pellomeum ruticeps Thailand \lINHN. no . .+-6F AF0946J2 -\F094660
.~IIJropUJus IUlim.uri.\' Cameroon \lINHN. no. 2-52 AfO%457 -\F096477
.·Imhus prwensis France \llNHN. no. 13-5A Af096460 AF0964ï9
Pusser domesi icus France \lINHN. no. 13-5C AF094639 .-\F094667
Tyrunnus melunclwlicl/s South Amenca \tINHN. no 1~-33 AFi3S051 AF13505X

, Taxonomy presented here mainly l"ollows Howard and \lloore (i (91)
: Often placed in Zo()/heru
.1 Placed in ,Yeoclls,ITphus by Howard & \tIoore 1991
"MNHN: ~ational Mu:;eum or Natural History. Pans. France. \tIcM L;niver:;ity of \tIcMa:;ter University. Ontario. Canada
'Genbank accession numbers in bold represent the new :;equence:; done l'or the pre:;ent :;tudy. Other numbers repre:;ent :;equences done by Cibois
.Jnd Pa:;quet for other s!udie:;. Ciboi:; el u/. 11(99). Pa:;quet et al. isubmltted)

50-55 C l'or .I():; . .Jnd exten:;ion at 7~ C l'or 40s. C'YI-h amplifications
were done wirh pnmers Ll53X3 15' GGA CAA AC.-\ CTA GTA GAA
TG 3'. deslgned at our laboratory). and HI5916 (5' ATG AAG GGA
TGT TCT ACT GGT TG 3'. Edward:; et al. 1(91). which delimn a
portion of~X4 D:"A ba:;es: 165 .Jmplificatlons were do ne with primer:;
U214 (S' CGC CTG lTT-\TC AAA ..-\AC AT 3'. Hedges 1(94) and
H]/R] (S' CCG GTC TGA ACT C.AG ATC-\CG T 3' Hedges and
5ibley 19~4) WhlCh delimit a portion or 513 .Jligned ha:;e:; . ..-\11 pnmers
are numbered wllh reference ta the chic ken êomplete mitochondnal
genome (De:;prdin and \tIorai:; 19~O). Sequencing reaction:; were per­
ronned hy direct cycling PCR wlth the Thermo Sequena:;e Cycle Sequ­
encmg kit 1Amer:;ham Pharmacla Biotech): Imgratlon:; \Vere carncd out
on polyacrylamld gels with manual :;equencer:;. Sequence:; \Vere read
twice independently and managed wlth the \tIUST package (Philippe
1(93). The alignment or the 165 sequence:; werc made by hand. mm­
Imizing the number or gap po:;itlons needed in the homologous
:;t:R uence:;,

Phylogenetic analyses

We tirs! analysed cyl-;' and 16S separately [both nelghbour-joinmg INJ)
and maxlmum·par:;imony (MP)] . .Jnd then combined bOlh data set:;
lOto a smgle anaIY:;ls. The NJ topologie:; were obtained u:ilng the :vi U5T
package 1Philippe 1(93). with row distances caJculated on ail vanable
.,ire:; l'or hoth :;eparate and common analy:;e:; (see Table 3). The \tIP
analyse:; were perïormed u:;ing PAcr 3.1.1 ISwof!"ord 1991 J. ail using
the hcuristic algonthm. wnh 10 random addition-sequence replicate:;.
The cyt-;' data were treated wnhout and Wlt!i welghtlng :;cheme (:;ee
Table 3) built with re:;pect to saturation analysl:; (Mindel! and Honey­
CUlt! (NO: Irwm et al. \(91). Weight was applied to the data :;et u:;mg a
,tep matrlx in PAcr We al:;o carned out the analysis taking out al! the
tran:;nlon:; at the third codon position. :-Jo welghtlng wa:; u:;ed with 16S
data hecau:;e the analysi:; did not give eVldence for saturation (Fig. 1b).
Gap:; in 165 sequence:; were treated a:; a tirth cnaracter. Combined \lIP
analv:;e:; were ~onducted on the two data-set:; wgether. tir:;t with ail
snes. second without transition:; at [hint <:odon pO:i,tion (,1' the ~yt-h
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Fig. 1. Row percenlages 'lI" difl"erences. calculaled :n ~ll ,tudied molecular sItes. and ploned bv transItions and tranS\erSIOIlS I"or :a<.:h paIr 01"
speCles. (a) partIal cyt-!> gene (bl pamal 1(,5 gene.

sequences: this solution was <.:hosen tnstead 01" the well!ntln!! nI" trans­
versions because. in thlS way. the problem 01" the comne-nsa((;rv wel!!hl­
ing nI' the 165 versus the cyt·!> can be aVOlded. The 'rohustn~,,; ol"-the
trees was tested by bootstrap analysis wIth 1000 (:-<1) or 100 (MP)
iterallve resampling 1Fdsenstetn 19R5). In ail analvses. T'Tunnus 1111'/-

anc!lo/iClIs \lias used as the outgroup. ..

Results
Sequences variation and saturation

The sequences have been deposited in Genbank (Table 1).
Among the 484 sites of cyt-h analysed. 250 sites (51.6%) were
variable and 204 (42.1 '~~,) were phylogenetically informative.
For each pair of species. separate percen tages of transi tions and
transversions. in the total number of sites. were plotted against
each other (Fig. 1a); this figure shows evidence of the transition
saturation phenomena. With re!.!ard to Fi!.!. la. we estimated
the initial ratio of transition: tr;nsversion- as 4: 1; this value
was used as a compensatory weight which was applied to the
transversions in the separa te cyt-h analysis. [n the 16S
sequences. a l'ew gaps were introduced for the aJignment of
sequences: among the 513 homologous sites. 175 (34.1 %) were
variables and 124 (24.2%) were phylogenetically inrormative.
There was no evidence of transi tion versus transverslOn satu­
ration phenomena (Fig. 1b).

General phylogenetic results

We present the results of the common ~J analvsis (Fi!.!. 2). and
the corrected :VIP analvsis. discardin!.! translti'ons at ~he third
codon position (Fig. 3i. Other trees -are not shown. but are
compatible with both these trees; the detailed bootstrap pro­
portions ni' ail analyses (NJ and :viP) are presented in Table 3.
80th separate (~J and :'viP) and common analyses appear very
weakly resolved for many parts of the topnlogies. which shows
the limit ,)1' the interest of both these mitochondrial \!enes.
However. they show the fol\owin!.!: -
(1) 80th Sri:orhinu are always gro~ped with high support (node
no. 1) but .Veocossrp!llIs species are in paraphyletic position in
sorne analyses (nodes no. 2 or no. 2 bis) (see the detailed analvsis
bltlow); .

(2) The four species of Sri=orhinu and .VeIJCIJ.I".\Tphus l'orm a weIl
supported clade (node no. 3);
(3) Sri:IJrhinu. :Yeocos.l',lphus and J1yadesres fonn another clade
(node no. 4);

H) ElI(()moc!esres and Turdus are sister taxa (node no. 5). and
form with Geokich/a a clade which corresponds ta the lar!.!e true
Turdidae (node no. 6); -
(5) Small Turdidae are mixed wi th :vi uscica pidae (nodes no.
S.9.JO). and no link appears between ail these taxa and the
Turdidae as detined by clade no. () or by clade no 7 (if we
include clade no. 4 in the Turdidae);
(6) Finally. Siumus and Lel/ClJpsur. both in the Sturnidae. are
close together (node no. Il) and linked to Dumele/lu (Mimidae)
(node no. (2).

ReJationships in and hetween :Veoco.I·.lyphus and Sti:orhinu

A detailed look at the matrices or distances (Table3. Fig. .:I)

shows that the relation between 16S and cvt-h transversion
distances is Iinear; this reliects the similarit~ of information.
The relation between 1(lS and cyt-h transitio;s (as between cvt­
h transversions and transitions) is saturated. so the distan~es
dec!ine with the A1yudestt:s points. There are no differences
between the DNA sequences of the SlôJr!lI,lU species both for
the cyt-h transversions and the 16S. which explains the 100%
bootstrap value for the Sri=IJrhinu clade (node no. 1); on the

contrary. the distance between both NeIJcIJ.I"srphus species
(2.56% for 16S. 2.27% l'or cvt-h transversions) is as !!reat as
that between Sli=orhillu and ;Veocossyphl/s (respectively 2.76­
2.95% and 2.07-2.29°',,); this makes the resolution of a strictlv
dichotomous tree impossible. The grouping of both .Ye(;­
coss.\"phus species (node no. 2) is thererore not supported
(Table3).

Discussion
On the :Vluscicapoidea generaJ phylogeny

Sibley and Ahlquist (1990). in their ernormous phylogenetic
work based on DN A hybridization. proposed numerous very
different and sometimes provocative views of the taxonomy (;1'
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Tahlt:~. :Vluscic:.lpOldt:a nodes. :.lnd tht:ir hootstr:.lp proportions ionly \:.llut:s > 50%) ()ht:.lined with \':.lnous :.ln:.llyses

Gt:nt: Cyl-h 16S 80th gt:nt:s

Sitt:s -\1I Tv'4 - Ts3 ,-\lI .-\1I Cytb-Ts3

~ode :Vlt:thod :--JJ ,VIP :'viP :'viP ~J :VIP :--JJ VlP :VIP

5ri:orizina tinschi - lrase" 100 100 100 100 100 <)'1 100 100 100
.V('ocos.l'.lphu.\' POfllSIS - ru/us 6: 67

: hls 1 - ,Vmco,\'slpizus ru{us 54 53 50 51
i -

,
= SII:orizina - .Vel)COSSlphIlS 66 51 ~, 67 ~I 76 '15 SO '17-.. ' - ,1I\'UJ~sr~s 61 55 '1: 7'1

EllIvmoJesles - Turelus 66 :'j 55 ~o l)(i 75 6<)

n 5- G~oki{'hla 7'1 63 63
7 .. -6 = i:.lrgt: Turdid:.lt: '10 7S 'II 6X 7:
X Sripizrornir - ,v[uscicapa ()~ 63
'! Sa;ncola - C.'()rnis 75 ()X 50

10 Sm:.lll Turdi-MuscICapid:.lt: 50 ) .~ '13 76 7S
Il Leucop.wr - 5rurnus 95 76 '17 'IX ï5 'IX ~o xx
1: II - Dumt!rella 52 6X
13 Garrllla;" - P"lIorneum 65 61 5X 54 50
1.. 13 - Svll'ia 5X
15 Sylvii-Timalii-Pycnonotld:.lt: c1adt: 76 ~~ X9 7'1 '10'-
16 Passer .;. ,'/Ilrhus 65 5.. 5'1 65 67 57 '15 y' '13.\

17 P:.lsst:rid:.l (sensu Siblt:y :.lnd Ahlquist l 'l'Ill) 55 68
IX Con'us ~ Terpsiphonf n4 SI 51
1'1 13 - Dicrurlls 57

:--Jumber of nodt:s with hootstrap > 50u~, 7 6 7 5 16 '1 16 i3 12

Tv*4. indicatt:s that a wt:tght of 4 is l,pvt:n tu tr:.lnsvt:rSlOns: Ts3. indicatt:s that tr:.lnSltlonS:.lt thlrù position art: discarded

birds. Around the thrushes. they del1ned a superfamily Mus­
cicapoidea (including the c1assical families Dulidae. Bom­
bycillidae. Cinclidae. Turdidae. M uscicapidae. Sturnidae and
Mimidae) and discussed their reJationships. But. because the
robustness of their molecular results had not been evaluated.
any new robust information brought. whether congruent or not
with them. is of great value.

The fol1owing results are weil supported and in very good
agreement with those of Sibley and Ahlquist (1'1'10): (1) the
proximi ty of Mimidae and Sturnidae. largely discussed by them.
is herein confirmed: (;) the new partition of the Turdi-Mus­
cicapine birds. proposed by Sibley and Ahlquist (1'1'10). fol­
lowed by Sibley and Monroe (!'1'10). I1nds here new evidence.
Formerly the distinction between Turdine and Muscicapine
birds was mainly based on etho-ecological adaptation: non­
l1.ycatcher group one versus l1.ycatcher group two. We conl1rm
that Turdinae can be restricted to the 'large' thrushes and that
the Muscicapinae should include the ,;mall Turdine birds. as
weil as the Flycatchers. ;-;evertheless. inside this latter group
(connected in our topologies at node no. 10). we did not obtain
a partition between the small terrestrial Turdids (Phol!nicurlLI'.
Sliphrornis. Su:'Cimlu) and the l1.ycatchers (MlIscicupu. Ficetllliu.
Crornis). Their relative positions require ,'urther studies.

The place of Entomodestes and .HJ'ude.~tes

J/radeSles and EnW!node.lïe.l' are related tu the Turdinae
(restricted tu the large thrushes) as Sibley and Ahlquist (1980)
also showed. but nur resuJts do nnt suggest a close relationship
between J/rudl!.I'cl!.I' and EI/w!nol!esles. :-Jo nther nodes cor­
n;sponding to Sibley and Ahlquist's work on :VI uscicapoidea

could be del1ned by our results. ln particular. we could not
confirm the relative basal position nf Cine/us or Bomhrc:illu. In
our molecular study. EII/omodesles appears related 10 Turdus.
but not 10 J'vlrude.lïes. This result is congruent with the mor­
phological studies because. like Turdus and many other Turdids.
Enwmodesces has the two diagnostic turdine characters (Ames
1'175; OIson 1'18'1). This conl1rms that Enwmode.l'ces must be
considered a true thrush. On the other hand. A{rudesles is
c1early related 10 the Sli:orhinu-Neoco.l'.nphus clade. This
relation is not a complete ,; u!T'ri se. since it had already been
suspected because nI' their very similar shape (Sharpe 1881;
Ripley 1'152; Oison 1'18'1) and the absence of the two typical
turdine characters (Ames 1'175). :-Jevertheless. the lack nf these
characters alone should not be sufficient to group these species.
considered as primitive. However. the present results provide a
new argument for the validity nf this group and ,'urther support
10 the Myadestinae subfamily erected by Oison (1'18'1) for these
birds. In the present results. Myadestinae are the sisrer-group
of the large true Turdinae and are not at the basal position of
the large group nI' the Turdi-Muscicapine birds. del1ned as a
whole by ,;potted juvenile plumage and the 'turdine thumb'
pattern nI' the syrinx (Ames 1'175). [1' the monophyly of this
assemblage is accepted. then the absence of the diagnostic tur­
dine characrers in Myadestinae is a secondary lnss.

Sti:urhinu-Neoco.I'.lyphus relationships

Sli:orhillu and .Veoco.l'srphus raise a puzzling and interesting
problem. Puzzling because. as alrcady stated. vve found in each
of borh large Afrotropical forest-blocks (i.e. Upper versus
Lnwer Guinean) a pair nf ,;ynropic species. almost sibling in
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Zusammenfassung
l/('fll'undl.\"c/llJji.l"hl':il'hunuen :lI'ise/",n df!n Fueilsdmsseln ,V('riClis,nphus
und den Finseh-ulld Kllr:lu~/ilross"'n Sii:orhmu IIlld iilr" SI"IIunl/ :u
,"'l\-udesles. E/l/omode.H('.\' IInd einil/en underen Turdidell (PusSl'ri/ilrmes)
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were separated much longer ago: their specIfic level is evident
and is conhrmed by their signihcantly. though not completely.
sympatric c..IistributlOn (see maps in Erard 19(2).

.As it seems Impossible to detect a clear symmetrical dichot­
"mous structure t'or the relationships between NeoL'ossrphus

and Sli:IJrhùw. such as the two scenarios given by bard 1997.
an alternative scenano could be a basal trichotomy with both
.Vf!o(,IJssrpltu.l" species and Sli:orhinu. and an ulterior frag­
mentation (lf Sli:lJrltinu. A scenario where. during glacial
episodes. tropical forest remnants were reslrictec..l in western .
central ;lnd eastern-\frica (see. for example. maps ln Petit­
:Y1;lire 1(J99). permitting speciation with emergence of ,v. poellsis

in the west and ,V. m/us in the east. l'rom ;l central ancestor that
!:lave ;llso rise to SII:orhinu. Of course. we cannot build the true
story of the evol utlon of this group. Wh;lt is c1ear is the very
recent divergence uf Sli:orhinu species and the ;lncient radiation
t'or the whole group. In our scenario. the liycatcher et!lo-eco­
logical adapt;ltion of Sli:orhinu is probably derived l'rom ;ln
arboreai ;lncestor. as are most of the large Turdids. The striking
white p;ltches in phenotypes of/inshi and poensis are very prob­
;lbly ;l sm;lll event included in the genetic variability 'lI' the
;lncestor taxa.

Hall ;lnd Moreau (1970). followed by Erard (]992). made
the taxonomie decision to place aH the species ol'the Sli:orhinu­

.V('ocossyphus group ln a single genus N(,()Clissrphus. Our phylo­
genetic result ;lnd the evolutionary scenario we propose ;lre in
;lgreement with this nomenc1atural deeision,

This example shows ;llso that the so-called Old World fly­
<.:atehers (in which Sli:orhinu was former/y placed) ;lre not ;l
natural group of related species (partieularly when we consider
also recent results obtained on Monarchs. see Pasquet et al.
submitted) but rather an assemblage of species with similar
ecology and behavlOur patterns and convergent morphologies.
The same could be true for chats as suggested here by the
position of J~f!LI"CiClJpu among small Turdids.

ln dieser Arbelt werden die Verwandtschartsverhaltnisse einer besonde­
ren Gruppe der drossel;lrtigen Vôge/. die Fuchsdrosseln IGattung
.Veocos.nphus. bodenadapnerte Viigel) und die Finsch-und Kurz­
laufdrosseln iGattung .)ti:orlunu. lliegenf;lngende Viigel) mit Hilfe von
Cytochrom-h-und mltochondnalen ! 6S-DNA Analvsen hesprochen.
ObgklCh diese Gattungen die typischen Merkmale der drosscl;lrtlgen
Viigt:! (juvenik Gdiedertkckung und drosseJ;lrtlge Syrinx) mcht hesit­
zen. werden sie im allgemelnen doch ln die Familie der Turdid;le gestellt.
Wir kbnnen die herelts l'rüher aufgestellten Hypothesen Destatigen: (1)
.veocos.nphus und Sli:orhillU bilden eine monophyletische Gruppe: (2)
sie sind verwandt mit ,'vIl'udesles. elner ;lnderen. besonderen G;lttung.
der auch die beiden diagnostischen :Vkrkmale der Drosselartigen ft:hkn.
so dall t:lne Unterfamilie :Vlyadestinae gerechttenlgt erschemt: (3) diese
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Fig. 2. Tree obtained with common neighbour-Joining analysis with
Doth cyt-h and 16S. unweighted. l'Iodes are numbered for use in Table 3:
ail numbercd nodes appear ln rhe vanous analyses. at kast once with a
bootstrap proportion more than 50%.

thelf coloration pattern. but dilfaent in their proportions. in
relation to their location in the forest. and in their foraging
behavior (see Erard 19H7. 1990). This is interesting because this
case involves the signihcance of morphological traits (here both
coloration patterns and structural proportions) for relationship
studies and how tu distinguish phylogenetic relationships from
convergence or paralle! evolution.

From our results. the very close relationship of Su:orhùw

species is unquestlonable. This is in good agreement with the
near specific taxonomic Ieve! given to the taxa: mere subspecies
because of their almost :.lilopatric distributions (White 1(70).
or species because of their dilferent coloration patterns. and
tempo,pitch dilferences in their sangs which playback experi­
ments in Gabon have shown to be distinctive and species-speci­
nc (Hall and Moreau 1970: bard 1990. 1992). However./i"useri

and/in.l"L'hi hybrids in south-east ~igeria. and resulting hybrids
have intermediate song (Dowsett and Dowsett-Lemaire 1993).

• nle case of Nf!()(,().I".npltu.l" is c1early dilferent and both species
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Fig. 3. Strict consensus or [he l'our
maximum-parsimony (MP) lrees
obtained with the common MP
analysis with cyt-h. discarding tran­
sitions at third position. and 16S.
unweighted. :-.Iodes are numbered
as in Fig.2.
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Table 3. Painvise distances 1in percentage or vanation 1 between .V/nu/estes..Veocossrphu.l· and Sii:orhina species. detailed for 16S. ail mutations.
cyt-h. translUons and transversions separately

16S. ail mutations Cyt-h. transitions
1 -1

Cyt-h. transversions

4

MYlidestes ral/oides
Sti:or/lina ./in.w:hi
SII:urhina {raseri
,Veoc:ossyphus puensis

.V"IIL'IIS.I'.lphus rulus

-1.92
-1.92
5.31
5.91

0,00
2.76
2.95

2.76
2,95 2.56

7.-14 3.93
7.90 3,74 3.95 0.00
7.02 X.47 X.94 -1,13 2.27 2.29
5.99 6-10 6,65 6.20 3.93 2.07 :.OX 1 1~

_._/

drel Gallungen smd mit den anderen grol\en drosselartigen Viigeln
verwand t. Wir künnen ebenso bestatigen. dall Endol/les{('s ml!
.1{l'lIde.I'ies nicht direkt venvandt. aber doch grolle drosselartige Gallun­
gen sind. und dall die klasslsche Zusammenstellung Turdidae-Muscica­
pidae entsprechend Sibley and Ahlquist (Pln'/oqeny IInd C/assificatio/l
04' Birds..·1 Swdr in ,vJo/ecu/ar Emlutilm. :-.Iew Haven: Yale LJniverslly

Press. 1990) unteneilt werden sollte. Eine detaillierte Analyse der Ver­
wandtschaftsbezlehungen zwischen den Arten der Gallungen Neocos,IT­
phus und Sti:orhina war nicht imstande ein :-itrikr dicholOnes Evolut­
IOnsmuster aufzudecken. aber es zeigte sich. dal! die Arten von
Sti:orhina naher miteinander verwandt und jüngeren ürsprungs sind
ais die Arten von Neo('{l,I'.I'vphu.1'. Das wahrscheinlichste Szenario ist eme
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i• Cyt-b transitions» Cyt-b transversions 1

••
••

7

2

• :

4

165

•
•

/\\
\

Myadestes

6 8
Fib'.". Plol ll( palrwise Jistances
shown in Tahle 3. Honzontal axis:
16S distanœs: vertical axes cVI-h
transi tions and èYI-h transversl~ns.

ursprüngliche Tnchotomie von zwei .Y<'()C().I".np'/!/s-Arten und
SII:()rhillll. welche etwas spa ter abzwelgt.
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