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U·SÀ.l\iIENVATTING.
Deze studie streeft ernaar clegeschi~denisvan het \)eslachtbendröcopos (Bonte

'Specht) . te reconstrueren aan de hand van het .morphologischondel"zoeken de
kennis van het. verspreidingsgebied yande soorten: Deze geschiedenisbezit I]iet
alleen een faunistisch kenmerk, maar wijst bovendien op het dynamisch karakter
van alle zoölogische systematische eenheden. Oyergangen tussen meer. of minder
homogene populaties (Westèuropes~ D. maJor en D.minor), ondersoorteI](D.
syriacus, D. leucop~ems,D. atratus), soorten (D. nanus, D ..maculatus) .~n ge~

slachten (D.mahrattensis. X. albólarvatus) worden met nadruk: genoemd; Er
wordt' opgeweze~, dat <:Ie hieruit voortvloeiende nomenclatorischemoeilijkheden
uitsluitend langs subjectieve ",eg zijn op te lossen.
Deuitbreiding~historielaatzich in vele gevallen tot hef begin vanh~tp~eisto­

ceen vervolgen.Waartertiairegebeul"tenissen .het. recente verspreidingsbeeld
. schijnen te hebben beïnvloed, laten dezeinvloedeI] zich slechts in algemeenheden
vaststelle~«D. medius,D. stricklandi, D. kizuki) , of er worden paralIelIe "er~

schijnseIen genoemd uit' het terr.ein. van .de plantengea'graphie. of . de ... geologie
(D,. himfIlayensis, ·0.. leucotos),.Metgrotel". nauwkeurigheid .zijn in .. bepaaldege:.
vallende. invloeden vande~erschillende'pleistocene IJstijden. op het recente· ver.
spreidingsbeeld herkenbaar .(D. ' major, .D.... leucotos). Weliswaar '. blijft ook hier
het hypothetisch. karakter '.' gehandhaafd,maar .alk conclusi~s .. zijn' - '., zo .. strikt
mogelijk - uitsluitendojJdeverspn:idingvan de Bonte Spechtengebas~erd.Zij
worden in het geval van D. ma}oren D.leucotos getoetst. aan soortgelijke. con­
c1usies, welke ontleendzijrt aan de yerspreiding .. van de Gaai (Garrulus glan-

darius) en verwanten. ' . '
In totaal worden.'35 soorten (met vele. ohdersoorten) .• Dendrocopos en 1 soort.
(met 2 ondersoorten) .Xenopicuserkend, Van al1.e .• :soorten werden. vertegenwoor~
cligers c persoonlijk onderzochLDe L)endrocapos-soarten war<:len. zander moeite
verdeeIdin, 6 grote groepen, die desystematische Waarde bezitten vansuperspe­
cies ofsubgenera~.Binnenelke groep is de historisch-geographischesamenhang
vande leden .. meerof1ninder duidélijkh~rkenbaar.Deze.samenhang. is niet. ouder
dan mi9den-tertiair. De' morphologis.che samenhang tussen de .groepen ondel'ling
is vrij groot; HUIl geographische samenhang is .niet direct herkenbaar. Wellicht .
is deze ouder dan midden-tertiair: De auteur heeft nadrukkelijk vermeden be­
spiegelingen te gevenovere~n mogelijke samenhang. van deze\Jl'oepen. Evenwel
lijkt heLwaa;rschijnlijk;dat hun geographische verbinding·· gezocht moet worden
ergens· in.' Z.O.. Azië: van w'i1aru;it alIeigroepen .(met· uitzond~ring:van de ".No6rd~
en •Midden~Amerikaa~se D. villasus-gl"oep) .zich over de continenten hebben ver­
spreid. Wat .' de betekenis· Yan dit .. Z.O.' Aziatische ontstaanscentrum is, kan aan
de hand van de Bonte Spechten alleen; moeilijk wQrden geschat.TeITll1insteo()k
voor de woud-vegetatie en voorde Gaaiep., bezit Z.q. Azië het karakter vaneen

ontstaaps-cefltrum:. .' . '.' ..... • .' . ...'.. .... .... '. ..... /
De. auteur meent in d,,; recente y.erspreidingaanwijzigingentehebb.en gev0n~
den van gr?tepostglaciale en interglaciale verplaatsingen, . waaraan een .g~oot

deelvan~eN; A"ziatische enR. Europese populaties hebhendeel' Qenotp.en
(D.ma}or,D. ·(eucotos,D. minor).
IJiscontinue.vel"spr~idingen•. worc!en,beschreveh' van verschillende . ondersoorten
(0. L leucotos, D, m. '.' mino/) ; welke .zich postglaciaaL Vanuit O. Azië tot in
Europa ··hebhen uitgebreid;. Door uitwendige invloeden hebben .·.indit.geval." .de'
tussenligge~~e·populaties.··(Siberië)·.kleine. mo.rphölogische .wijzigingeqondergaan.
De auteur meent nieuwe argumenten te hebbenge~ondendatveelreceI]teonder­
soortendci6rhistorischegebeurtemsse~in. hUIl' verspreidiqgsgebi~d,hup morpho~
logische kenmerken '. enecologischeeîgen~llappenhebbenverkregen,. Teyens
hoopt hij .'. te hebben .duidelijk gemaakt.·.dat .ook . historischezoö\)~ographie 'zich
z.eer pa,drukkelijk melde ecologisc\1e verspreidingn;toetbezig houden.
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2. CORRELATION WITH 'THE HISTORYOF FO~ESTVEGET'A.TION.

The scope of. thtsstudy is to' determinewhether hist()riCali~fhlencesupon4istti­
b l1tion and. táxonomycan .. be .detectedin the recent .• rangeofthegenus Dendro~

copos.( PiedWoodpeckers). Inorderto.· reachthis. aim, cases of pa.rallelism have
been sought. (1) in the distribution .ofa snwflmlmber· ?.fother.bird> forms
(especially . Garrulus glartdarius). (2) in the recent and formerdistribution of
the. arcto-tertiary .. forest .vegetation, (3) in. geologic{ latetertiaryalldpost-ter_·.
tiary) occurrenceS. What has been reached is areconstruciïon.of thehistoryof
those popu1iitionsof whieh. the members are considered .tok congeneri~.The
study is full ofevidence that the historic· successive.casesofgeographicisolatiçm,
and iigain conjunction offormer geographicallyconnected uniform populiitÎ()ns
have causedmorphologieal, resp; . ecologieal andphysiologicaldiyergencies.
whieh may he the base of--.atiill .events-fhesupedicialpolymorphyofthe
recent bird forms. Various casesof thédynamiecharacter ofthesPecies-lind

-.genUHoncept have been mentioned ~n .thiswork: the.de,cisionswhether.certain
forms have been ran.kediis a disÜnct sI;Jbspedes, spedes,or evengenu~,are.of
ii subjective value only.When thischaracteristic dynamiè Ieatureofthehistory
of .. all organic life is called evolution;this study must be <;al!edanevolutionary·
one. Nevertheless. I have not beenable to detectbythis wqrkingUleth()dthé
pressure of that force that has ruled the system ofor9linic life,o(whichthe
most chariicteristiefeature is the adaptivecooperation of allitsmell)bers.f()r­
ming theonlyuniform natural entitythat weknowof: N~ture•. Stilltothepré~
sent author this study has had the charmofany I;li;;toricstuclY thatcountswith
theexistence. of Him, who is the maker of every Bistory.

The history· of thegenus Dendrocopos .may .be. considen~dt()be córrelat:d with
the history of the arcto-tertiary forestVegetiition. sinèe allmembersofthegroup
are true tree>-birds;occurring onlyvér:yrarely.on tbe<ground ;thçfe-;vcasl!s
that D . .major have been observeddrinking. thebirdswerehangingdasped
a.gainst .. thebasic trunk of.a. tree thatwasstanding .inornearbythewliter
(Ha 9 e n,.1914) . However, . theauthorhiismoreti1anqnce>ü'bservedD.major
on theground, wh~n bathingina sm~ll poqLApartfromth~senormal,occur­
rences D.major can be foundonthegroundinexcepti0(léllcircumstansesonly.•:
whenmigratinginvéry large. numbersd~ringyearsofautumnalinyasions '. sPl!- '
cimensfromtheN, European race majorcan befoun~ iIlal1lofáhties.dtner
suitable or .not; inthesè periods. they ~have.beenobservedmqre·freque,ntlyvisi­
ting the ground, but these are apparentexceptions:.Pynnö nen{1939: Fin~ .
land). describes the Jollowing. observations:"Auf >ganzvegetationsfreienOuneJ:l~
schären fànd' man. sieSchwemmholz. anhackend" (August< 19q9) ; Jjllyenile
major "hüpfend im Heidekráut auf .demBoden".A Jewspedesionly, l11ainly .'
be10nging .to the "Ladder-backed"group .. have been. obseryedqnthegr()u~a.more
regularly. These Specie1i (macei;' atrlitu,s, analis) .. ar~-a1: q.11. events l()cal!y­
known ·as ant-eaters,.The .mo~tstriking.literatureTecoràs~no'Yn. by:the'\lllthor
of species of Dendrocopos ·lJeing. olJserved· Ó'n .. tbegroundhavebêen.· mentioned ..

under the separate races, .. .... .... ...... ' ...•......,., :... ... ' .. . •.. ..... '."
The extreme1y. multiformOus arcto~tertiary. forestyegetation, whichi!tpresent i$
pushedback into.a few widely ,Î;eparated .ranges in En;rasiii,andNorthand
Centra! America had a continuous holarctierange. inpreglaciiiltiJ:nes;having
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Evidencesof vanouskindswillbegiven in support of theaSSlln1ption of all
/. E, Asiatü;, origin .of, the . genus; To ... thesewill be. addedhef(~thefacttbatin

SE. Asiathegr~atestnumberofspeciesof pendrocopos arefound:inUpper
Burma. Manipur, Chlll . andCachinfiills9species occur: catphariu~,darjeUen­

sis, major,arJalis~ atratus,macei,hyperythrusi canicapiUus, mahratten~is;,in

Yunnan6:catpharius.darjeUensis,major, hyperythrus, canicapiUus, obscufi~r ;
in S. China5:catphafius~darjeUensis,major, leucotos~ canicapitlus;wherea~ in
Peninsularlndia only' 2spe~iesoccuf:nanus, mahrattensis ;inEuJ:ope4:rr;aj9r,

. ,medius, leucotos, minor; in America. finalIy. maximum 4 species of DendrocoP(Js
have been foundsidebyside: .ViUOSUSi pubescèns, scalélris, afizonae(Arizon~).
Itispossiblethatinthis.<;ase o.1sothe a,mourJtof red onfhe }).eadintheaduh
and jmlimile birds canbellsed asan indiCator of th~ centerofdispersalçf the
genus:.'. thisjseSpe~ia]1y .. true ',Vithreferellce to the/'Ladder..baCi{ed·'.,.gr0tlP in
whieh a 'totalred upper hé,ad is onIy. found in. thosespeciesthat inhabitKE.
Asia .... (anah", :. atratus, maceL h yperyth~'IS) . :< whereas .other cases thato. red ,cro"'l1
Oecurs in adultbirds(majorgfoup) apparentIyrefersto historicallyo!d foryns

• (himalayensis, assimilis ) .. asalsotothé .spe(:ies leucq.to,s''Yhich jseq1.!anyc9nsi~

dered. tobe '.. of ahigh age.sinceraces are f01.!lld. as. tertiäry relicts illllie Riu
KiuIslands.. and in S. China. The' red. crownm theadults of bothsexes.· f01.!nd ..
in }Tlediu$, must be consiclered 1q. be9btainedby. n1utation. which indicates that
neitherits. origin. nol' its taxonomierelation" are knoW!l. Thosespeci.es whichin
the adult stagè nave relativeIy lessredoll.theheadusmdlyshowa .greater
amount. of red .inthejuVenile .. birds.(major: juvenile with a red .foreheadand
upper ." head!) . hut •the juvenilesof .. leucotos, .analisalratus.. and•. rr:acei, which
inthe ad,ultshaveatotal redcrown. have Iess red than the ,adults! In the mqst

. recent1y separateçI species oIthemajorgroup (leucopterus)no redissaid to
OCCUf inthe head of the juveitilefemale..which is the highestde.gree .. ofdeve~
lopmentofthissecundarysexualcharacter .in llie jtlvenik fergale.Itisvery
remarkabIe,however•. tbattrustwotthy experiments by No wiko w (J939) tend
to "show. that sexualhorn1oI)sdo .not imluence the sexual··dimorphism· ineithe{ .
the juvenileof adult D'Tajor! 111·· conc1usion· theassmhption.that· a .redcrown
in. theadultmakisanoldercharacter than areducedàmountof red onthe
he~d.seems to be a sound basis .for theoretital considerations. his c1earthat
the center of distributioll of .. a ~d croW!l is .situated. in SE. Asia.
Although anE Asiatic oyigin of Dendrocopos is apparent, and isaisopfobabie
withreferenceto thegenu~Picus .(5 alo)]lon s e n.1931) ,thiscannot be a
severe· argument against. thehypothesisof Ma yr (1946)suggestingaprobabl~
"New WorÎd,(butvery early)originfortbe family"(Picidae) <(I" I5).Mayr
(in litt" 1946)isperfeét1y right in stating that "it isquitepossiblet~at tbe/

been~ttacked<hythemightyinffuentes ofthe glacialperiods. A terti~ry·. uniform:
range jsa:lso supposed ",ith reference to the distributionaf Garrulusglahdarius
(Ya 0 us. 1945) ;besides"itmaybethe startingpointof the theoretical cOll~

siderati<:ms on thehistory ·of .thedisttibution of Dendrocopos. Nevertheless, the
presentauthor may streSS thathe is .dcmbtful whether he is corrector not
Howèv~r. inspite of,the fact that theconfigurationofthesubspecificdistribu~
tionof the preglaèialbird fauna is theobjectof an uptonowinsolubl~problem.

..... 'allnifo:mbird"poptllation in .'. thegreater part of the pàlae~rcticregion; at.
al1events~eog.raphically'less vq.ried thanat presellt .'--..pfovesto'~e noinsuffi~
ciellt .< starting JlailltiIl e)(plaining therecent distribution ofsome làndbirds by .
way qfglacialiso!ation" (Vo:au s.1945,p. 22).' .

CENTER. OP··ORIGIN 'OF DENDROCOPOS.
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InterspeeIfieçómpetition appears ta be a factor of im,portaneeintheteeellt distri­
bution of the species of Dendrocopos, sinee the manner of living in thedifferent
species of approximately thesame size is almost the same.both fegaréÜng feeçling .
habits and' nesting methods. This isespeeÎ<'llly' eonspieuousin the distri~U1:j(.mof

, D. leu.0otos, and D. major in E. Asia, both speciesinhabiting the same type of,
biotope: either light pinewoods. or mixed vegetations (Larix, Pinus,Betula).
Aeeording te K 0 z 1ó va( 1932) therange of D. leu.0otos in E.Asia córisists of
disconneeted colonies only.whereasD, majo~has agener<'ll distribution. Inthe
Upper Amur re'gioo. major is. a eommon bird in light pine wood vegetation, but
here leucotos is rare. In the Lesser Khingan Mountains. however,leucotos is
very abundant. whereas major is tàtally absent (Ste9 man n, 1930). A very
fine' review of the, working division. and.' the eompetition 'between .theWood­
peckers inhabiting the Albanian forest region has been giyen by T 1<: e h u rs t
Cl Wh i s ti er (1932) ; especiallyinthe paragraphs onümedius, and D.)eu­
cotos the author has often referred to it. Interspecificcompetition has often beell
observed between the species V.major, and D. trtediusin Europe. Intersp.ecifiC
competition plays a rolein the reeentdistribution. of D.assimilisi and D. trtahrat­
terisisin N.W. India. andof D. scalarisintheS.W~United Swtes; itprobably
has been of historie importanee in thedistribution of D. ana/is inFa~~er India
and the Sunda Islands.and it has been thought tobe one öf the causesof the
probalJ1e absence of D. major in S.E.Europe andof D; meáius inS.W. Europe.
during the .last ". glacial .epoch. Intetspecifie .eompetitionhas .riot .petmitted the '..
penetration either of D;.0anicapillus" and D. minor intothe Japan~seIslands,

whieh arefnhabited by the muehalike D: kizuki,.the 3 mentionéd speciesappa­
rentlyonly havingbeen foreed toliv.e side by sideintheManchudan glacial
forest refugium.. Interspecific competitioncombined with·a' diverge~ce inbiotope
has plaid arole inthe distribution oLD.canicapillus, arid D;rnoluccensis in
Malacca and the Sunda Islands.. All .cases of intetspedfie competition will be
mentioned more in detáil in the separatechapters. '

family assueh could have originated in the Americäs while tlIereis. oféourse.
no doubt that the genera Dèndrocopós and Picusoriginated iIlthe Dl<LWorld".

5.RESULTS.

The methodof reascming followed in.this.paper is as strietlyi.nduetiPiJashas
beenpossible to the author in this kindoLzoogeographic researC'h.TheresuJt is,
bowever, that the author has totally tailed with ie.ference. to theexaminationof
various geographie and systematicprolJlems.. Perl1apsthe most severe one is
the total neglecting of the relatiof) of·thegenus Picoidesta Déndrocopos but
the lackof an examinatiotI of thegreat number.qfAmerican. species of "Sap­
stickers", .whieh may b~·thought to have an histOrie relátión .withDendto.0opos,
isequally of importance.The same may be said oftheinterrel~tionship,ofthe

Ethiopian Woodpeckers of close Dendrocoposctype. whieh. have notbe~ncon­
sidered owingto lac;k of material.
Within the genus Dendrocopos severalgroups have been arranged~ whieh l1ave
an historical zoogeographic value only. In systematies these may .possessthe
subordinate value of either superspecies or subgenera, The working method
followed in this paper. does not permit to find ariy indieationof theinterréla-

'tionship of these groups, whieh, thus.remairi inclependent1yofeach other; in

6
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the reçentdistributioil of themany E. Asiaticforms nb indi~atiotJ ofthistheore.
ticalIy necessary copnectiori could befoundby the author: ... .... . ..•
Nevertheless, the autllOr hopes. that inthis paper at aU everits <l few problems
ofglac:ïal and pbstglacial zooQ'eography have been bro\1ghtnearer toa solution.

6. NOMENCLATURE.
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1. a. Primarieswithwhitespots .; :.: ..0' •.•••••• ;........... • ••••••• (2)
b Primaries black,partially whlte;notspotted(!} (fig.J8) :albalarvalus.

2. a Median upper.parts(inter~<:apularyregion. back.rump.upper tailcoverts,
aud cent~a,lrectrices}~niformblack or brown : d' ••.••.•••• majargroup(3)

b Medianupperpart~ not uniform.butwholly orpartly barred or spotted
with white; sometimes partly uniform· white :....... (13)

3. aUpperpa:rtsbrown : : ;.... . : (12)
bJlpperparts·bl';lck.. :.. : : :.:. '. .' .(4)

4. aWing Jess thanlI 2mm; underpartsheavily striped: ...•.• .S<;ttpharius.
b. Wing lIlorethan 11)mm ;.underparts either un'iforlIlorstriped ...... (5.)

5. a No .opisthoticalblackband connectingthe blackmalar stripe with th.e
black ofthe' hindneck / ; .. . .. . . .. . . .. . . (6 )

bOpisthqtical black band present : : :: (9).
6. a· Undeq:mrtseither heavily loIl9itudinally streaked.or with a. distinctl'el~

lowish o:r.orangetinge : : :•........ :•.... : (7)
bUnderparts onlyslightlystriped or uniform; na yellowishor orange tinge

(apartJromthe 10wertailcovertsand the crissum which mal' bered);:. (8)
7. a Blackmalar stripedistinct and Jairly .welld~velopped; opisthoticalregion

yellowish buff: i. ". . ,.... . :..... •••..•• darjellensis.
b BIack malarstrjpe obsolete or onlyindicated byblackbases of thefeathers

of thàt regÎon ;opisthotical region white: : :. : medius. '
8. aWirÎglessthaO, 12Smm; crown in adult mq.le.red; lateralrectrices

ba>rred withblackándwhite:' , i "':''''''':'' .. , assimilis.
b Wing morethan ,,125 mm;crown in, adult maleblack. oCèiput red;lateràl

rectricesblack.insome caseswithafewsmq.ll whitespot~only; ... syriacus.

. 9, ~., ~~:~~::~:.~~~~,.:: :::::::::::::: :::::: :>:::::::::::: :::::::::::::::::::::::: ::::::::g~l
10; a' Red onunderparts "confined' to, lowertaikovertsq.nd ,crissurn;., ádult male

with the cro~n red; ".:'" : :... himalayensis.
bRed on underparts extending in .a median stripe up to thebellyand lówer

breast ;.adult male with a redoccipl.ltonly: : i .

... :' ' :........ major cabanisi and relative raées.
11. a White spots on inner webs ofprimaries very large. ni()re,orl~sssg1.1ar'e,

most of themreachingtheshaft; outer webs ofdistal primarles make the
impressi<)O tobewhite with smallblackspots. (fig. 4):.; ..... léucapterus.

b Whiteespots oninnerwebs of primaries conspicuously smaller.ro).mded,
onlythe"basal Olies .sómetimes "reaching "the shaft;outerwebs ofdistal
primaries make the impression.to beblack withwhite spots; ":". major.

12. a Ma>hir stripe: presenf: ::.; : i.:: •. ;arizonae.
b ,MaJ!,rstripe absent: : , : dötlje.'

13; aWing ov~r, 130 mm; in addition 'un0er taikoverts and lowerabdomen
red or tinged withred, '" , , leus:pfos.

bWirtgunder 130mm; if above,noredonlmderside , : ; (14)
14. a Anterior .part of upperheàd straw yellow: mahrattensis.,

bAnterior partofuper head not straw yellow : (15)
15: a Crown grey or brown; if brown.~ing lessthan 100mm (16)

b Crownwhite, red.,orblack; ifbrown. ""ing morethanîOOmm (25)
16. açr?w.ngrel' (17)

Jo> C:ownbrow.n ; , :.; ; , :. (18)
17. a Crown bordered by. a black line along .thesides of the crown and thc

oeciput: ;...... canicapilluI>.

IV KEY TO THESPECIES OFDENDROCOPOS (INCL. XENQPICUS).
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b Crown bordered by abrowri line. along the 'sides of the Crown and the
occiput: .• , , ,...................... kizuki.

18. a Back and interscapulary region uniformbrown: :, •... obsolf!'tus.
, b Backandinterscapularyregion slighdy or oeonspicuously transversely bar-

red or spotted with white , , , ,............ (19)
19. a Scapularsuniform brown, or witha few concealed white spots onl)"; in

addition a median dorsalstripeofwhite:, .. , , .. , , ramsayi.
b SCàpulars conspicuously transversclv barred; upper.backand ;interscapü- '.

lary region . equally transversely barred or' spotied' withwhite (in. some
cases. sligbdy, but still present) ; no median dorsal stripe ..of white ...~(20)

20.·a Upper back and mande oIive greenish withfaint indicàtions QUight. cros~

bars: , , ., .. ,. temminéki.' .
b Upperparts· either blackish or· brownish,' distinctly barred orspottedwith

white ; .. , , , ', , ..; ,•.. ,., (21)
21. a White stripe. through eye not broken. running to the white .patch on the

sides of the neck .. , , , , ; , (23)
b.White stripe through eye interrupted posteriorly,.forming.a smallwhite

spotabove and behindthe eye, at all eventsnotreaching the whitepatch
on the sides of the.neck .. " , ,. , , , ,...... (22)

22. a Back, rump, and scapulars regularlytransverse1y banded: :", '.
.............................. : ;.. , ..•. , .. , ' kizuki (partim):

b B~ck. and ~capularSirregularly and faindy crossbarred; rumpalmos,t
undorm whlte: , , , men~gel.

23. a Throator upper breast with. dark rounded spots; lower underparts
usually, with sharplydefined broadblacklongitudinal streaks: ... niaculatus.

bUnderparts withnarrow dark shaft streaks, or eVen uniform whiteor
brownish white , , :.... (24)

24. a Head dark brown with cOllspicuous blackish bordersalongsides of head
and occiput; underparts. longitudinally streaked: ...... , ....... , moluccensis.

b Head either dark brown, or much Hghter brown, not oronly ,:,ery fatrtly
bordered by a narrow dark Hne ;underparts usually with veryfainhor
without longitudinal streaks: " ' ; .,. nanus.

25: a Grown white bordered with black( 'I!' ).,or crown red wi.th awhite fore-
head an.d black occiput ( ~) : :.............. mino~.

b Crown riotso coloui'ed ., , : ,., (26)
26. a A median dorsal stripe of white, usuallyrunningup to thehindneck;

a few sHght indications of cross bars may be present .. ,'" (27)
b Back .white, markedly transversely barred with black ..... ;., \... .(28)

27. a Exposed culmen less than 19 mm; lateral tailfeatherswhite,eitherdistinct~

Iy barredwith black, or with a fewbroken cross bars only: .... pubesc~ns.

b Exposed culmen mote than 19 mm; lateral tailfeathers uniform whIte or
buffish, in sOme cases with a few irregularly shaped dark patchesonly :
......................................... , : ,...... villosus.

28. a Scapulars uniforÎn sooty black: ~ stricklandi:
b Scapulars distincdy transversely barred with black aridwhite (fig. 20,

21) : ,......... Ladcler-backedgroup (29)
29. a Foreheadand fore croWll brown, or umber 'broWli: :. brunnifrons.

b Forehead and fore cro}\'n not so coloured ;;., (30)
30. a Central rectrices barred with black and white ., ,....................... (31)

b Central rectrices uniform black , , ; ,(33)
31. a Under tailcoverts tinged with red: ; ;.................. analis.

bUnder tailcoverts without red, ; , , :(32;)
32. a Throat and upper bl'east white, longitudinally streaked with black; ac!u:t

10
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malèwith océiputrèd; adult fefnale withC>utred.and oilly afew whitish.
spots on the Jorehead : ligniarus,

b Throat and upperbr~astfulvescent white. covered with rot!nded drop-like
spots; adult male withtwo separate red patcheson e~chsideoftheoccï­
p~t;adultfemale withno fèd ; the foreheadprofusely streaked with White
shaft streaks:· : ,.. :... mixtus.

33. a llnder tail~overtswithred.. ' , '.: , (31)
bUnder tai1coverts without r~4 .; : ;........... .. ;. (36)

31. a Malarstripewe1\>defined (35)
b Malar stripe obsolete or absent: : : : :.. hyperythrus.

35. a Upperbreast very heavilyandbroadly streaked withblaek; çhinwhitish:
........ , ".:" ...•.•....• '.' ,. . .. . .. . .. . . . . . . .. .. . . . .afratus:

b Upperbrèast.· only faintlystreaked.with blaek, or streaks alIilost· obsçlete ;
ehin fulveseeht: :' ......•.... : :.:....... mac~i.

36. a Dark eye-stripe we1\developped, broad. rt!nnihg. tó thesides ofthe
neek ,...............•....... , , •.........•....•.•. ;. (37)

b Dark eye-stripe narrow,forming ablack spot behind thèey~. of .a few
mrn length only; sidesofthe headJmiform white : : borealis.

37. a Nasaltufts white. orwhltish, conspieuouslycontrastingwith the blçek
ofth~ forehead; forehead in adult male unifOflllblaek: nultallii.

b Nasal tt!ftsas wellasanarrowfrontal line browll.ish; forehead inadu:t
malE;blaek. profusely spott~d with white and red: .'lCalaris.

II
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Tothisgrouf those palaearcticànd. orlenta! species are,l'eJerred ~hicharechÇl­

racterized bythe wholly black back, without anytrace of blaçk-and-white bar­
ring. The black areas inc1ude. hindneck, interscapularyregion,back, rump,upper
taiIcoverts, and centra! rectrices'.. Noother species. of Denqroqoposexist inVJhicp;
uniform black uppersides .occur. In the majority of casesthe scapu:arsand in:
ner tertials ". are. white, forming two ..conspicuousshoulder .patches. Thereare
severa! more· characters' .which ·the. members .of .. this group.have .. in.colJlmon:
medilim to large sizej. absence of black eye stripe, red on ~ndertailcov~rts

(sIightly so insomeraces of catpharius!), andlower abdomen, dark.crossbars
on la teral rectrices. .
This group enc10ses the foIlowing spe~ies: .cat~harius, 'da~jellensis,

"himalayensis, syriacus, assimilis, major; leucopterus.
Outside the palaearctic region lliembersare found in China, K Tibet Burma,
Indo China, Cashmere, and '. Afghanistan,Thegreater partoftheareÇl ls inha~.

bited by one form only. Three species arefound side by side inS,W, China,
E. Tibet, . Burma (darjellensis, catpharius, major), .twoor three in. the whole
reg ion inhabitéd simultaneouslYbymedius, syriacus, a~dmajór.. .....
This. group maynot be considered tObe a superspecies, altholigh al!members
aregeneticéllIy c10sely related to each other. Nevertheless,itwill be slJownin
the following paragraphs that clear evidenceexiststhéltall formshistorically
haveoriginated from a. common stock, 'of which tlJe'separélte' characters hélve
be~n retélined independently in the' different species. Thegeographicorigin .ofthe
gróup is.thoughtto be situated in S. W.China, where.are:ative large number
of presumed primitive characters 'have been retained. in' tbc. three species~hatat

the moment inhabit that country (catpharius, darjellensis,major). :
In the followinglines therewill be manyoccasions to cal! . attelltion Jorcases
of parallelismin the distribution of D. majorand Ga.rràlus glan,darius; of course
there are many species of birds which hÇlve distributions thatagreewith the
distribution of D. major; of these, however, G.glandariusisstudied more or
1ess thoröughly by the present author (1945). .
The following either positive(a = primitive) or negative
characters are ..kndwn to occur in thegroup.

1. a Adult male .withwhole cröwn red.
b Adult mal~ with a redhindncckonly ; in

2. a Absence of .opisthotical black band. .... . ..... .. . .
b •Presence of opisthoticéll black band connecting. the blackbfeast band 'witb .

the hindneck. .

3. a Scapulars black.
b. Scapulars white.

4. a Presence of a red breastband.
b Absénceof a red breastband.

5. a Undersurface striped; on the flanks ±
bUndersurface with no stripes or bars.

6. aUnderparts with yellow lipochrome.
b. Underparts without yellow. lipochrome.

In the followinglist are mentioned the numbers oftheprimitivecharacters thélt
occurinthe different members .of the group.



juvenile
catphl3lrïus 55
darjell~nsis 5
medius ,................4
himalayensts ,., ,......... 3
major (cabanisi group) .. : " '" 3
assimilis ,... .. : .. 3
syriacus .. ;:....... 4
major (nilmidus group). 2
major (tscherskii group) ,...... 2
major (European group) .. , :... 1

leucopterus ..",.: , O . . ' .., 05
It appears that in illoformall primltiye charactershavç .been reta,ined in one
species (in the juvenile 'catpbarius the yellow .lipochrorne. on theundersiçle
élppeélrs to befaiutly devdopped only) ,;whereélsin onlytwo forpls( major,
leucopterus)newly' acquiredcharacters only are found.. f'romthis.itmay be
con<;lllded thélt at· thè".· momentonly.' twoprimitive for)1l$ exist :catpharius and
darjellensis,these)nhabiting theS,Chinese and S. Tibetaill regions fromwhich
it is .thought that .sOP.J.uchélnimal and plant lifehas originated.Nevertheless,
among· the·rernaining.speciesprimitive characterscan be detected mostly in those
forms thai. mélype considered tobeoldmem~ers ofthe,group, on· account of
their isolélted or remote "geogrélphic areas only (e.g. himaláyensis,assfmilis).
In .coillc!usio~the groupappears tobecomposed of anumber ofgeneticcharac~
ters(at least6pairs)thatcanbe. foundtooccur in 118 of 120theoi'çtically
knowncombinations (= 98,30/0), only the. combinatipn inone.speciesofthe
yellow lipochrome on the underparts .• (primitive). with apost~uricularblack band

. (newlyacquireá)being unknown, Thismaybe anargument infavour ofthe
theory thattaxonomiccharacters ·élre· distributed .amongth~diHerentgeographic
memberspf tl1e'oHspring. oféln. historica! primitive form, fuHy independ,entlyof
each other. The distribution of the separatesharactersamongdiHerentJorms
may have been facilitatçd·bythe fact that.thegr,ouphasbeensevere1ysubjççt
to the influences of the. suc:cessiye ice-ages, causingc1ose.contélc1:· between isolated
and thus differentlydevdopped populations. .

2.. 1'RIIVII'tIVE FORM.SOF DENDROCOPOS

In .themountélin 'regionsof .•.. S:E. ,Asia Mo·, species" occur that have been
sideredin the firstparagràphon thé. D./Jtajorgroup.. to be, primitive forms,
on account .pf theil'taxono~iccharacters,asonthe geogr~phicsituation of their
ranges: catphariusa,nd darjellensis,' In thçiriidultplumagesthe.follmvingcha-
ractérs arefound thatin typicalmembersof theD, majOr group occur injuve­
nik specimen,sonly. Or in the éldults of isolated .populatioos ofrelative1y higher
ageS:
a. absence of opistrlOtical blackpand (as inrnedius,assimilis,syl'iaeus),
b. black sCélpulars . (as. inhimalayensis, and major. cabl'lni:i group).
c... presenceofa redbreastband «mlyincatpharïus :as in major.
syrïl'lCUS jutJ"and:::l: maj()l"cabatlisigroup)... . . ..' .' . '., .
d; streakedundersurface (as.in medius,. ± sytiaçi.rs(much str()hger
and±> f1'lajo~ J!1Y.). . .. ' ..
Thepresentdistripution .. of. these speci~s do not indicatetheco!1rse cf. their
history, .although Ithtnkit. qUitedear. that they have been derivedfromeach
other by. geographic .'. (incLaltitudjnal) or ·ecological jsolation.Catpharïus. issup­
posedto .be the cider form, .. si~ce .. more.primitivecharacters h<ive been retained
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, by it. and since it has a \Vider distribution,being rare or extremely rare in many
regiQns (China). Besides, catpha.rius is the pigmy fonn of the grotïp. which
may indieate. a state of .degeneration. .

In biogeographic theories S. E. Chini.l (Yunnan. Sechuan)including E.Tibet
have become the most remark~ble region ofthe world. sinçe thereisa grad1.1al
progress of evidence that most of the EurasHülc animaI;.. and plant~:ife has
originatedfromthese regions.. A few arguments Qnly willbe given.

The present flora ofthephytogeographicSino-Himalayan region. iIlcluding
. N. W. Yoonan.Sikang. W. Sechuan. E. Himalayaischaraeterized as compa~
red withthe whole Chinese region by th~presén<:e(a) of the largest number .
of species. (b) the highest degreeof endemism. (c)the most varied vegetation,
(d) the sinallest phytogeographic infltience front outsid& Itis supposedbY
Hui~Lin~Li (1944)that in this region "many of thep!antsoftempori.lte
E. Asia have originated•.. extending eastwardto. form· important c:onstituents
in the other Chinese regions" (p.257) . Even thewholearcto~tertiary forest
vegetation may have .had here its distributionaI cellter; ac~ordingtoP ie I s
(\908) Central China may be calleel "die Wiege vieler gr';sserunderfolgreicher
Pflamengattungen" (p. 125). In this region447species of Rhododendl'oTJ OCC1.1r,
against 40 in Sikkim amd Bhutan, 6 in the central Himalayas.i.lud Jin Cashmere
(d, Mei nel' t z ha gen. 1928) ; in the.sameregion 56 species ofAraliaceae are
found. of which 32%are endemie toChina. whereas1O%are regionallyeridemic
(Li. 1944). Finally. of the bird genusC:u.ro.lax 19 speciesoccurin Yunn;m.
15 in Nepal ana Sikkim, 6 in the central Himalayas. anel 4 incashmere (cf,'
Meinertzhagen; J928}. Hora (J938)assumesthat S.Chináis alsothe
c~ntre of distribution ofthe fresh· water fishesof the,0riental (inc!. Himalayan)
region; nor Peninsular. India. nor theHima!ayas, ". nor. Mi.llaya .havingpeculiar ..
farms without close re1ativesinthatregion. It m1.1st expressively be remarked
thatthepresent author does not know what is theexacfnleaningCJfwhaf is
known as a "disfributional center"or a "centeroE origin"; nevertheless it can"
not be denied that there isclear evidence that biogeographieally the S.W.
Chinese regioris havehad.(or still have)' allcharacteristiesof aregionwhere

. life~forms may have originated. Ati.lll events this theory f\1rnish .auseful· wor'-
kinghypothesis both in phyto~ and zoogeograpby: '.. ' '
In conclusion, it. is· suggested. that the present areas ofcatpharius i.lnd darjcllen­
sis approxÎmate1y indicate the centre of origin ofallmembers .of the. O. major­
group, whence they have spread approximately overthe whole of Asiaand
Europe.. Catpha.rius and· darjeUensis are thought tobe tbe oldest. members of
thegroup, thathave retaineelthe greatestmimber of primitivecharacters.All
,mémbers ofthe D. major group are directlyge.nerally re1atedwfththese. both
in .time and. in' place. '

, D.catph.arhls catpharius looksIike a minor editionof D.dariellensis; there~

maining subspecies of catphariusdiffer more. conspicuouslyJromdflt:jeUe,,!sis.as
they have maintained an additional importantprimitive chatacter inthecomplete
deve10pment of a red breast band. The species occurssideby sidejn many
regionsand are confined to the forests of the high llIountains, but darjeUensis
inclines to go generally higher than catphariui;; For'Catpharius' records ateto

he f0ltndin the literature ranging from 1200to 2800m. bhtitisusuallyfQ1.1nél
between 1200 and 2100 m (Stuart Baker, 1927); darjeUens1ishasbeen
observed between 1800 and 3900 m. In Bhutan L udl 0 wobserved catpharius
at 1800-1950 m, and darjellensis between 2300-3350m(L u dlo w &Ki n­
n ea 1', 1937); in Yunnan catpharillshasbeen.::ollectedat;!100m. ""hereas
darjellensis has been obti.lined. between 2400-2700m(RothschJ).d. 1926).
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Judging from therecordsin the' literaturedarjeUensis is an inhabftantöfdensè,
and very densemostly ever-greèn brO'lct-Ieaved fo;est (cf,Str e se lll.ä.nn& .
He i n ri c h, 1940), especiaUy of Qak and J?hododendron (StuartBake r.
1927; Sta do r d &Ma y.r, 1941), bein\J only seldoin found in coniferous
forests. but occurringup tothe highestmountainforests (doudy forests inthe
Hsifan Mits.: S~häfer. 1938); in Bhutan, where it issaidtobe themost
coinmonWoodpecker it inhabits àll kinds of forest(LudJow6 Kinnear,
1937): Catphariusalso prefers dense broad-Ieaved forests óf any kind (S tu art
Ba ke r.1927). but italso p.,rticular1yprefers Oak-woods(Sta h f or d&
Ma)' r;1941) .Thehabits of darjèllensis appear tobequitesimilar ta those of
typical D. major, even itscry closely resembling that of the EuropeanD.' major
(Stresemann 6 Hdnrich.1940).

LDelidr~opns catpharills (Blytb 1843:

Material examined:' Darjeeling (3); Nepal~ (4). Mus. ;
Leiden Mus.;coll. Meinèrtzhagen).
M easurements: '. . .
Wingt 99. JOO, '103. 103; (j'103 mmo
Culmen t '175. 185. 19. 19. 195;(j' ·17.5 mm.
Range/China; from Hupeh (B a n 9 s& Pe te r s. 1928) , Kansuand Sechuan
to K Tibet (Ludlow6 Kinnear. 1944). Bhutan (Ludlow& Kin­
near.. 1936) and Yunnan(Rothschild.J926), through UpperBurma
(Stan fo rd6 Mayr. 1941 ).ShélnStates. N. Siam (0 elgna n.1945))0
TOIIkin (D~da co u.r 6 Gre en wa y.1940) ; Na\Ja Hills, Manipur, Khasia
Hills;eastward toSikkim.and NepaL ... ". . '" . .' .. ' .'
Subspecific eharaeters: The, raCeS pyrrhothorax~ pernyi,andtenebrosusdiffer
mainlyfromcatpharius in possessinga red to orangeredgorget. No specilnens
cou!d be examined ;so..it will be referred to the following described races only:
D.e. catpharius (B I y.t h 1843: DarjeeIing) .
D.e. pernyi (Verreaux·1867:Chingchuan, SechUan) (cf. Bangs&Pe~
te· r s, 1928):
D.e, pyrrhothorax. (H urn e 1887: Aimole, E. Manipur).
D,c. tenebrosus(R.oths c hi ld 1926:Shweli-SalweenWatershed,
nan) , (d.S tanfo rd>&,Ma yr, 1941),
D.e. innixus (B a ng s&P e te r s 1928: Chang Yang Hsien Hupeh, China)..

11 Dendroc?pos darjellensis (BI yt h1845: Darjee1ing).

Materialexarnined: Sikkim.(3); Darjeeling (I) ; Nepal (5) .. '-C- (Dublin' Mus.;
Leiden Mus;colL Me ine r t z h agep) ..
M easurements:
Wing3 127.128, 130. 132, 134;(j' 127. 130,132, 133 mm,
Culmen(i325. 34; 35, 35. 36.5;(j' 30. 31,33, 34 mm:
Range t. W.Sechua,n(R e nsch, 1924; HsifanMts.: Sc h äf e r. 1938),throllgh
Yunnan(R 0 th schil d, 1926), Tonkin {Chapa: D.el acourÇ1Ja bouiI1ê,
1940)andUpperBurma(Stanford&Ticehurst. 1939).Shan States·
andAssam,also Manipur. Cachil} and Chin Hllls(Mt: Vktoria: S 'tres.e ­
m.ann& Heinrich, 1940) .. toBhutan (Ludlow & Kinnear.1937),
Sikkim (Mein er tz ha gen. 1927),. Darjeelin\J.andNepal.
Subspeeificcharaders:A dfstinctW. Chinese race . (desrntlrsi Vèr reaux
187Q: Chinese Tibet, Sechuan)is Tecognizedon .account of a shorterbill: cul­
men265~28.against 33"-,-35mm. (R e n s c h. 1924);
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DencI;'ocopos major. is consideredhere .to.·be lID autochthoneous. e1ementof the
Asiatic fauna,having spread approximately from those tegions~thatat this
time are inhabited by D. catphariusand D.· darjeUensis,. viz..S. VV.China .(K
Tibet), extreme E. Himalayas, UpperBurma, and Indo China. These being also
thesupposed centers of distribution ofthe othel' Eurasiatic species of the genuS.
Besides, these regions have been equally suggested by He s se. 0912}tohe
the distributional center. of the Green W oodpeck,e.rs (Picus canus~viridis~group),;

itmay al$o be correct for thegenus Garrulus.
The followingreflections aremainly based upönthe reçentdistributionofdif~

ferent systematic units within thespeciesD. major. Nousç could be made of
the result of a revision of the E. Asiatic D.major byGreen,wé!Y, which in
August 1946 was in' thepress {Greenway) in litt.1946).
Thepossession' ·of blackscapulars .. föund. in .differentE...·ASülticforms. (catpha;..
rius,darjellensis, himalayensis, Chinese formsof n:ajor, forÎnerlyreferred to
the species "cabanisi") has led todetailed considerationsgivenin~hep~ragraph

on D. himalayensis. Black scapulars. are' supposed •to· be acharacter ·of iligh.age, .
as is that of a whole red crOWll in the male (himalayensis);theseconnected
with thepeculial' geologichistory of the Cashmereregionmakeit logical'to
suppo~ethat himalayensis is a remnant of thepreglacialEurasiatic majorpopu-
lations to which also medius belongs (red c:rown.!), . '. . ' .
In the presence of a faint1y developped red breas(colIar theChinese farms po~;.
sess an' additional character, that canbe considered tobe. antique, since the1llost
splendidly developped red gorget is' present in thepyrrhothora,xgroupoLD.
catpharius, which is. considered to be the mostprimitiveformofthegroup;in
the typical catpharius the red breast band is only faintlydevelopped,tilebl'ea.5t\
feáthershaving narrow . red. tips only. ft. is anoteworthy 'factthat irt the. raç~s
of catpharius the red gorget appears to he arealprimitive character, since it
is found in the a,dult oftenebroslls of N.Burma, whereasitis absenfin the
juyenile specimen of that race (among whichis the typecspecimen), thus,sho~
wing the reverse situation from that found in' all .taxonomica,lly. and histori~

callyderived forms of themajorgroUI~' in which the rred breastband may be
present in juvenile specimens only (syriaclls). Bythe"pl'esence oLa faint1y
deve10pped red. breastband "cabaflisi" isconnectedwith theN. Africanrace
nllmidlls,and with D. syriacus. The "cabanisi"gro\lP of IJ' major\can1:?e .
homologizedwith the sinensis group of Garrpllls glan4arius,both havingthè
same type of Chinese distribution. '. ~

Apparent1y caused by interspecific competition.with the manyspeciesofWood~

peckers present in the. Himalayan. forests,n .major has not been .abletq 'pene~,

trate as far westward into the Himalayas as Garrullls, whichextendsits.rangs
as far westwardas to the N:W. Himalayas\ll1dW. Tibet;.neverthelessit is
possible that the penetration of D. m. stresèmánni in S.and S.W. dire.ctionis
atpresentstillgoing on.
No .major. forms existthat can be direct1ycompared" withthedistinct ". BIáck~
headedJays.·from Farther India and Burma.. In Indo China, .N. Siam,and.Up~

per Burma only D. catpharius oceurs, which maybehistoric-allytoo far rernote.,
from major tobe compared withpopulationsof a subspecific value only.
The Manchûrian region, which is .. sepatated from the S. Chinese. arcfo~ tertiary
refugional region bya zone of löss, inqicatingadeforestatedarea .atsometime
(R e i ni g, 1937), is inhabited by a race. of D.majorthat is totally diHerent'
from the S. Chinese ones: tscherskii. This form has;vhitescapularsancl shows
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irinerteTtialsofadult.spe,ei- '
mens, .. showing,theco,ntrast •. in
the. amO'1.Ult..•.·of•.. whitespotting­
bètween,theSiberiaIl.anclth,e
E; Asiátis r!.'lees:: major: 1
'j! TunkuIlMti,t,sc'/terskif:·

z. ,. 'i' Amurregioll,kamtscha-
ticus; .3 $ Ki:imtsehij,*aRi- .

··ver.hondOfèllSis:4 ..• c;.> ,Jnap, ...
Hondo,Japan.c,~ba"!isi:S...·.q.·.··
Sha~ghai,. China. maridatintis :
66 ·Pooehow,Çhina:' ,

-'. - "'" - '.' ,-.

Contrasting .. :withthe E .•.. Asiatie Jays .eonspieuousdifferehees~}(istbet~èe:ri .·the .
Manchurian<'lIld the. Sibetianraees ·of D. rn~jor,. The> differencesrefer.l'l1ainly to
theshape.of thebilrandthepattern olthewing feathers<(fig .. l,<2)."fhusiit
mustbeeonc1uded,1hat dt,lril)g the-lastglaciarperiod. twoseparateN:Àsiatie
refugia.haveexist~d:.one... smal! anddiseontinuous in., S.SilJeria,and .. the Marp
courian ane.Re ini g(193ï:) c:laimsthat<noS. Siberian Jorestrdllglumshould
navemaintained,apparently dllring. none of theglacial periods;althoughhe
eal1notd~ny the possible .•. existenceof smàll growths,ofLartx S.ibirica-Picea

veryclose!"esemb:aneeswitp the.

Hokkaido, and the fIondo groul'~> .. .•.••.. ' .
lnthe.narrow. forestzone. in the. coa~taldistricts9fR'China .• (ChihAi; leh?l)
indieationsoE'Whatmay be ·.iilfermediate .bi!"ds .betweencabanisi.(black .. sqouló­
ders)andtscher:skiiJwhite shoulde']"s) .haye·. beel} fpund, especially in theneigh-..
bourhoodofPekinJKur ada,1929;~e ise,J934). It.doesnotappear to be
settled. whetherthese .birds are odd .. transitional •.. (hybrid) speeimens~ .01' .whether,
they Ulustbe referreclto intet'mediate populations towhichthenamerefl§chi
(Kllrod a, .J929) must be applied.Itisnoteworthy that inthesametegiOiJ
conspicuous}y poiYrr\orph .hybt'id populationsoL Gar:rulusg[andariussineTJsls­
bambergioeellr, which areknovm lln.derthe namepekingen~is(Reie heno w}
(Va °us, 1945) ..

6
F 19.. LD.' major .. (L.) ..•...... Shapé 'of'
llpper' ma,ndible' (natura! size ),showing
the· contrastbetW~en·.theSiberian ..... (ma"
j?r) . an.d, the. Man,ehurian-Ji:lpanese
(tscherskii, kamtschatïcus,.· hondoensis)
typesoJbill: major: 1,6' Tatysq,t.;lp­
per Yenissei ;2(j!TunkunMts, ;16

. Arr:tur xegicm (JanuaryI) . ..• tschfèrskii: 4'·
<;' Amurregion .(r'ebruclry!).ka11lt­

schaticus:· 5 i5Kam~hatka. River' . hon-.
doens(s :6 lnab. Honç1o, Japan,
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scht'enkiana~v'egetationsi in whichéven 8umia ulula,Picoides tr;idàdylus, Tur~
düsatrogu/aris, Prunella .atrogularis, and Nucifraga. caryocatactcs: ma)!. have sur~

vived. Rei ni.g is incontradiction with Stegman n(1932,HdeR ei nig,
1937)whohaspostulated a taiga refugium in S.Siberiad\lringtheJast glacial
epoch, inwhicli asmaU numberof onlytypical táiga birdsshouldhavesur~

vived (e:g.Surnia ; Cradés ;Pitlicola;Loxia; Bombycilla;Phyl/oscopusbo­
realis) .. Judgingfrom itsrecént· di~tributionGarrulus.glàndarius has been absent

. in these associations, whereason thesame grounds~D.major must considered· to
have been adenizen oLthislast glacial taigare.hrgium. Thus, Reinig (1937)
is not correct, whérihe catechorically states that E. Siberia andNanchuria or­
nithologically .cannot. be devided: th~ distinction ,bet~eenthe ManchuripI:j
(tscherskii) arid. the Siberian ("brevirostris") Woodpeckerbeing theresulH>fthe
inhabitingof . separateg'acial refugia. Incondusion, during, thelastglacial
epoch the Manchurïan mixed-forest refugium has beeninhabitedby thet~chers~

kii-tYf?;e, whereas in thesame period the "brevi~ostris"-type has :mrvived:in the
S: Sl1'J'èriantaigarefugium.,.'. . '. .... ... . ..• '
Kamçhatka isinhabited •by .arace (kamtschaticus);. which .. greatly c1iHers.from
theE. Siberian •..,"brevirostris"; .showing .• resemblances .with the Manchurian
tschCf!skii. ltsrangeseems tobe connected with, thatoLtscherskii.by atlarrow
zone .along theSea of Okhot~k (H a rt e r t, J912), butinthe moun~ains .near
WerkhoJansk, and in the Yakuten PeninsuIa, "brevirostris" issaidto occur '
(Dé m ~ n t ieJf, 1934). Itcan. beassumed that the Manchurian WoodpeckeI'
has ,been able to spread in' hOrthern direction . along the wast, the ,extreme' popu­
latiorts havingbecome slightlydistinguishable Jrom the originalortes: '(hey çan
bes~i'aratedassubspedes:iI:j noméndature:
I.reg~,~fnot tO.have· been' able to examine.materialofD.m. mongo/us ,(I;Ö Tl Il­
b~rg;1909 :Tl'ansbaicaJiaand Mongolia. ),wJ:J.ichis said to have a long an,d

, slender'bilJ;conspicuousl'ydiHerent from"previrostris", .. and agreeing" with
tscherskii, and:;japonicus, butfJossessing less white on the wing quillsthaniI:j
these races (çf.G y I dens tol p e, 1927).1 do not ventureto makeunfounded
sp~çulations on.trese hi9hly~nteresting populations~. , .' ' '
Th~ racesofD.major itihabiÜng .Hokkaid~ and the S. KurileIslands (japonicus)
apparently haveoriginated postglacially frC?m. the Manèhurian regiOll ;those.of
Holldo and Tsushima (hondoensis ) differ more conspicuously trom the t~chel'skii~

japol1icu~gro\lpandtherefore I supposethem to be of anOldFage: l\!everthe­
less,simi1<J.rdiffmnees in .. relativegeologicages, as appeartoexistbetween' th.e
}apane.seJays .. trom' Hokhido:., .(brown-headed : ·.. bam6ergi)"andfrom Hondq
and.othersouthernislands(striped-headed: japonicus,a.q.jdo not exisfin the
Japanese p."major, populations.. Garrulusg. iaponicusand.·.relativ~s..'be1ong to
relictpopulations .fromwhil.;h alsb the European and S.Caspian forms have.
origin~ted,.and whiehappearto ha'('e spreadtr,omtheManch\lrian area... No
h0tnPlogo\lSantique forms,S\lch asGarmlusg.japon.ÎCu.sand Lalocitta lidthi
(Amami Oshima), are kpown from the Japanese. major pofJulatiàns. Treyap-

,.' pear to me .. to hÇlve. becpI:j>e exterrnfnated·. by interspecific. cOIllpetitiollwith .D..
leucotos, whichalso occurs in .Japan, and. whieh has left a relictformin Amami
Oshima .(l\!. RiuKiuIslands). '. . .

Spreading hom its Siberiah glacialreIugium "brévirosfris" haspem'tratedirtt?
N. E. and W. Siberia, asfar westward .through .Russia and fennoseandinavia
as to Norway and Pohmd, probably alsoinvadingintothecOIlHerOJls zones of
theAlps,VJhere it seems to be gradually pushed backby tli.e European popula~

tions. The extreme" western pópulatibns (Sweden,. Norway:majorsenSu', strieto)·
onlyat theaverage appeal' to be slightly. differentfrom the Siberian ones
(' 'bnivirostr(s") , but separate" specimenscannot be named· without· using .the' iIV
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dièations ontbe label: .50, thenalÎle .brevifostrisbecolÎlesa synonymofmajor;13y
fartbegreater part .. of. Sibe~iabasbeenpopulatedby'D. majorpostg1aciaIIy!
An additional D .. major population bas l:Jeen isolated .during thelastglacial petiod
in those regions in Centra1Asia,that have beensituated sourh of thewidelyex~

panded.inland sea" whiehwasincüntact .at.times both\Vith .the Arctrc Qcean;
andWith the Sarrnatie .Sea; and which was· partIyformedby the . waters of the
yet immense large Siherian rivers, whieh, owing)othe presenceof apolar. iee­
capcould not flow into theAr,ct~c Ocean:ltappears,that this refugionalrange.·
south oftherecent. zone of löss,call be.· indieated bytherecent distributènof.
aIIleucopter(ts-like popu1ation~,whichappeartohave theirÇJeographiccen:ter
in the' Turkestan Mts"andin thenorthem slopes öf theW. Kwen-Lun. Hence
they.have .spr~adinto Russian and Chinese Turkestan,and the ~aràkorum,

'Yherever suitableJocaIities. are present. The leucopterussubgroup hastherela­
tivegreatamountof unplgmented <areas. onthe wingfeathers in commonwith
the .Manchurianpopu}ati()ns,although· in .. leucopterusthischaracter has,derived
a much· higher degree· ofdeveIopment. ltalmost ean be said tobe ··a s()rrowfu1
accidenUhat inseveraI .parts of its range leucopterus oçcurssideby side witha
derivate of "brevirostds" (a.o .. Naryn, Tian Shan;Boro~KhoroMts.). thus,
makingitnecessaryfor systematiststoseparate them as.distinctsPecies! The
question wiII be fully discusseçliiJ the paragraph onD: leucopterus.

IIlOelidroë0pllshimalayensis .Oardin e &Selby 1835: IVIussuri};

Matei'ial exaTJ1ined: Simla (2) ; Ngari (4) ;N.W: HimaIayas (2);"Cashmere
(7). "Himalayas" (3).' -(A mst erda mMus.; B ru'ss eI.s Mus.; Dublin
Mus. ;Le i den Ml.lS,.; colt Mein ert~hágen; coH. ~Jne m~Van

MatIe).
Measurements:
Simla, HW. wing 125:-135, average(6}128.5:mm.
Cashmere:.<wing128-133,average(6) 131,2 mmo
Range: N.W. HimalaY<ls, i.ncIuding GarhwaI, SimlaStates, and Kuinadn,Cash­
mere,-Gi1~it;N.,E. Afghanistan (S 'tu a rt B<l k er, 1927):it isaIsocol1lmon
in the Punjab, and in the Salt Range on the foothills of theHimalayas (Wh is t­
I er, 1926, and. 19~O)andit isfoundin the Hindu Kush, and the Afghan Mts.
west to aboutSafid Kuh (Hellmayr, 1929). Itdoes notoccurinLadakhl
Subspeé:ific .examiliation:Litt1ecan .be added, to the distinciion of. the.subspecies
himalayenSis<ltld albescens (Stu <! rtBa ke r 1926: Gond, Cashmere) , nor
to .theranges ir~habitedby thesefdrcms.. NevertheIess, .hitnalayènsls does not.· ap­
pearin the first place tobedistinguishabI~from albescens by the. "morerufous
orfulvous" .lllJderparts (S t ua r t B a"ke r) .In the m<!teriaI beJorem~the under­
partsappear· to be moregreyishbrownoreven washedwith gree;nish.on thè
Iower abdol1len. Albescens.has the underside duII .greyish white,wjthas:igbt
wash of yellowish green on the Iower abdomen. No intermediate formshavebeen

seen by me.. ". . . .. ..... '. ." . '.. ... ... . ...
Youngbirds have aconspicuollsrt1f~u~chinandbreast. This ju",enCe character
seems tobe more prominent .in albescens than i~ himalayensis.since.ajuveniIe
(autum.n-) specimen .of .himalayensis .. from the Simla Statesis·ulliförmduIIbrow­
nishgreyon the underside, Fhinks, thighs,and Iowerabdomen are Jaintlytrans-
versely banded andslightly streakedwith black: . . ... .. .
Biotopê :'I'he specjes appears to becönfinedto densemountain 'forests. which
may beeitherofconif~rousorof deciduous trees; accordingtoSt u art Ba~
ke r( 1934) it prefersmixed f<;>rests in whichOak prevails; Osmas t 0 ~
(1924) found it very common. in Fir-forests. Nesting. holes ~refound inQUercus
(Stu!;1rt Baker),. deadFirs (Osmaston), Prunus padus (WhistIer,
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1930).lt is a bird of' higher altitudes~ b~ing found most1y. petween 1400and
. 3300 m. In mostregionsit appears tobe common, Or evenahitndant: .
History: The species resembles to some extent theChilleseforms of D:màjor
("cabanisi" s. 1.), from which it ean be.distinguislieddirectlybythepresence
of aredcap.inthe male. As in these birds it possesses blaçk scapuJars,which
is acharaeter that also is foundin tbe. S. Chinese forms catph?riusanrJdarjel­
lens is.
It is ~ knownfact that the fauna ofthe Himalayasoriginatesforitsgreaterpart
from S. China; sothe S. Chinese origin of himalayensiscapeasily bepresuITled.
Notonly i.n the ~ela!ive high number ofpriniitivecharacters himalayensis demon­
strates its relative highage; its CaShmE'fe rangeproves<to be inhé)bited bya
number of old palaearctic formsof birds ,md ofmammals(cf.lVIeiner
ha 9 en;1928) ,that are absent in theotherpartsoftheHimalayap.chain:
Corvus corone .(blackfotln), .Corvusmonedula, Nucifraga, Gà.rrului}ance~latus,

Sturnusvulgaris, lynx; -Cervus cf1shinirian~s.In GarrulHslanceolatusa parair
lel case in tpe distribution of Garrufusand Dendrocopos canbedeteeted.Both
lanceolatusand himalayensis stand taxonomically somewhateaparLThey are
considered tobe very old' tertiary elements that have beensceparatedin' 'Cashmere
from themain palaearctic range. Thismayhave happenedperhap..,in middle

/ tertiary timesalready,.whena part. of Ladakh. north tö. the .main Himalayanaxis
has been. occupied bythe waters of the retreatingMiddleSe~(Tethys)pI
which marine sediments have been left"inalong..narrowtract in the tIpper
Indus vallëyfrom Rupshu to Kargiland Dras" (\Va di a,193,9,p~c428);thus
causingthe isolation either as an island or as a pellinsulaofthe. recent Cash­
mere range, W;hich, witha .grE~aJdeal offo1dingandfraçt\iring.was buwrising.
out of the .Tethys. This isolated range,' whichaI1pearsto .have beell •surroullded
bythe.sea to the sO\lth and tb thenorth, couldber~achedbothbynórthem
palaearctic .• and eastem oriental .. forIIls; ·their isolationbeing.tbe:.. beginning.·.oj
the '.' history oL the .palaearctic D.himalayensis, .....Gar~utus lançeolatus, etc.,.' and .
fromtbe.orientalD.. brunrtifrons.It is a.noteworthyfactthatthe recent ranges
of himalayensis and brunnifmns do not cross thelndus valley int() Li;\dàkb. this
having maintainedfor. some reason or another its cbaraçter asa' boundary oft~e'

original insular. or penipsular rÇlnge.· .•....... '. .' .•' ••.., ".• ". . .
The nearest living·.. relative of D .. himalayensiscannot·beprecisely.defineo.;
p.evertheless, himalayensis mostc1ose\y resembles theChinese" caranisi"gn
the one hand (black scapulars,. alsopresent in catphariusand darjel1çn,s~sl, a,nd
both mediu.5 and assimilis 011 the other hand (totalred cap). .As~l1these forms
are thoughttobe of a relative old agé,mediusprobahlybeip.garemnantform
even .of the preglacial forms of the majo~group in Europe,tpeantiq.l1ity.oI
himalayensiscan be considered ta be evident. . . .. ." .. ' . . .... ..... '., ..
The·.nearest •. living relativeof Garrulus.·lanceolafus··.QPpearstobeLalocittalidthi
ofAmami Oshima, which is considered to. be ().tleof the tertiaryrelicts of theRiu
Kiu Island-fauna, thus, fUrt)ishing atladditionalconfirmation oftheveryhigb,
agesof hothG. lanceolatus and D . .himalayensis;. .... .' '., '. '.' .... .' . ..'
The nearest living relative. of D. brunnifrons is th9\lghttohefollUdamong .the
"Ladder~backed" forms· of Farther .India (analis, atratHs, ma.cei) andthe<N ()rth
American pleistocene refugional areas (borealis: nuttallii,sca.laris),from whiSh
it diHers in. the possession' of önly a ye1low component· in the ··.lipo.chrome. plg­
mentationof.llpper crown and forehead,so that afinalevidence isgfven ofthe
antiquity of at least this Cashmere element;
In p:eistocene times relatives of all three ·forms coming throughtheHünalayan
mountain forests have tried to penetrQte once more into the Cashmçre region.
D. m.stresemanni ("cabanisi" group) has not been abletoc:ontact himalayel]sis~
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Ivt>èndrócopósllJajor·. (L) ; Àsiatksu~species.

Den<lr&oposmajormajor(L i nna e u s 1758; S~eclen):

SfJnonym:PieusbrcvirfJstr'isReic he nba c h. I854:Irtysch.Siberia.
Materia1examine1.J.: UpperJenissei River (4:. AbekansMts.. Owsianka,.Ta;.
tiseh); Sernipalat~nsk(l);Altai (I); TunkunMts; (1); Amurregion (1),'7"'
(Dublin Mus.; colLHens ;eoU..Si! 1em _Va n Marle) ..
M easurements: .
Wing~ ad. 139. 140. 143 ;'jlad.H2.H3,143mm.
Gulmen .~'~ 26.57'28.5 ;average(6)27.4mm.
Range:. Siberian. taiga. up .to thenorthern tree-line;east"'ards. tóthenüddle
Amur River (Blagowechtchensk),the GreàterKhin1Jan Mts.andthe Werkhó­
ja.nsk Mts. (0 é III ent i ef f. 1934}.Its oeellrrence in theStanQvoiMts,isdo'ubt­
ful to.the present.author.Therace is.·.knownas an·.oeeasional.stram:J1er. intne
area oftscherski{: SakhaIin·· (11 es s e,1(15) .;Port Arthur. >5•. Manchuria.;
Seoul. Corea. .. (K u. ro d a· &M, 0 ri,1922);Buchedu and Kharbin, Mam;huria

(Me is,e; 1934). ... .. . .... .... .. .. .... .•.. ...•. .•.•..... '. . ..'
Subspecifieexamination: .The subspecific distinction ofbreoimstriswasalready
doubtedby Ha rtert(1904j. althougbinhis classic WOfkhetries to)givea.
sufficient diagnosis of the "race" (Har te rt; 1912).màinlyst~ting that the
lower parts should.be whitewithout a.ny traeé of brown;besides.theplurn<lge
should be softer aM'lol1ger, gnd the •red of thelower abdomenbrighter. than
in typicalmajor.These •. distihctions have. been critizised by Gyl de qs t oIpe
(1926),5 te 9 mann(1930:hardly 50% distinguishable}.andKozlov~
(1932). but theraceismaintainedby Dé ment iè ft (934) on account of the
greater frequencyof white,underparts jn Asiaticpopulations. No taxonomicdif~

fereneesbetweenEuropean major· and the.5iberian brevirostris·· GOuld be detefted
bythe .present writer. White.~nderpartsoccurboth in·Swedish' and Sib~rianspe­

cimens, hut the .1ight.creamy .colour issubje!=t .. to .considerable ... fading... A. freshly
moulted .adult specilllenfromthe Abakans iVIts. (August.21 ;!=oll. Si 11 em;.
Va nMari e)has adistinct creamy hrown underside. but an adult sp~dmen
from .Tatisch (act. 14.;· coll.Si Ll e m-V an. Marl e) 'jspure white.. Shape
qfbillandmeasurements ,are exactly Iike those ofthe scandiflavian ones (fig.
1. no.1-3; fig.12,qo, .L2};oecasionallyshorter billsal]d l(}nger wings occur.
but these ean a.lsohe found int1kEuropean populations. He. s s e (1913) meae

whereasthe Brown-headed Chinêse Garmlus g: Qispecularishaspenetratedalortg
thewholemountain ch~in, thus, at the' moment occuring inthesf.lrne<region as G,
lanceolatus,Jthas toberemembered .that the .advandngJay hadonly .few:spec
cific.eompetitorsin the .Hilllalayas, .wherea.s the<inters,:pedficcompetitiopbe;.
tweenthe\\!'oodpeckers appea.rsto metoDe. a .very severe one,thus explflining .

.tosornedegl'ee. the marked diHerenceinprogress of .. the ipvasi()nofbothChines~

formsof Garnilllsapdof lJenarocopOs. Along thefoot hills.of ... the Hima.la}'as
theoriginally •BurmeseD. tr'racei h<\s reflchedthe regionofbrnnnifrons;àltl:xough
notextending itsrangeintoGashmere. . . . . ... ... .<
Althoughtermin,/l.moraines;ice-transportedblocks,smoothed ••.. and strla.teds\ir­
facés furnishsufficient. géologiedocuments of theaetionof jee.onlandstjrfaees
in theJjimalaYfl~duringpleist(}cene.'times (Wadi ... 1.939). set. the. recept
distributionof birds. ( •.andma.mmals) mflke .us to .conchrde that •. the .• influelIee
ofthe·g~acialperiodsintheHimalayashasnot been sosevereastoexc1ude

. theexistanceofaUbird'!ife in lIl()untaipJorest zones. Trees. mayha.yesmvived
·in .this ... region,. since the ..N.~ .. ·Himalayas represept ..one.of.·the. disiupctare~s.(}f
several arcto-tertiarY'broad-leayed trees· (a,o, Aescu(us indièus f: l?ax.1928).



sures 34 Altai specimens as follows :wing 135-150 mm; Dém e n iié ff (1934)
finds in 61 $iberian specimens, wing 133-145.5 mm.Prom a tlomenclatural point
of view itisto be regretted that a name (major), whichapplies to theouténnost
populations (Sweden) of a widely spreaded race, whieh inhabits ~he whole
Eurasiatie taiga. haspriority over aname given tocentrall'0pulations; Swedish
populations apparently have undergone slight influencesof thepenetrationof the
European pinetorum into S.Sweden. Nevertheless; na Siberian 'and N, European
specimeris can be distinguishedas heing major or brevitostris,withoutmaking
use of theindications on the label. Thus, in. thispaper. brevirostris istreatedas
a synonym of major: nomenclatural type~locality: Sweden ;historical-genetie

type~locality.: S. Siberia. . ",'.,. ," '., . . ,'.
Biotope: Mainly the té!'iga ("imgamen ist elr als Niidelw,aldbewoh.ner atl'Zu~

sehen", Jo ha nsen. in litt., 1946). but in S. W. Siberia thesp~cieshasbeen

found breedirig in scatteredbushes in the steppes. appa~enfIygcüng,asfarsouth

as trees occur ;S aru d ny (fide G r 0 te, 1920)even:menti()ns tohave found
in the Orenburg steppes a typieal nesting hole ".in der abschüssigen W al}d eines
Abzugkanals. der urn 'eine vorjährige Heumiete Çjegraben. war" (p.60) .. and 5
néwly f1edged young feeding in thehayon"grashoppers.

Dendrocopos major tianshanïcus(Bu t u r I in 1910: Kamenaia River. Dshar­
kent) .

,Dendrocopos major mongolus(Lö n ub erg 1909: Topka. Kentei Mts.. N.
Mongolia (Gyldenstolpe, 1927)}. ,
Promthese races no material could beexamined.They aresaidtohave longer
bills. in contrast to the heavy shape found in major. Nevertheless,theirvalidity
has heem doubted by several· authórs. who have 'treated them as '~ynonyms of
..brevirostris':: "

, .' as regards tiéirishanicl1s:' St e 9 m an n (1935).
"as regards mongo/us: Ste 9 man n(1935); K O·Z I ov a(1932) ; Dé men ~

tieH (1934).
The validityof tianshanicl1s has beendefendedby Dé menti ef f(1934): the
race is said to he confined tothe central 1'ian Shan.'Where it isfoundin the
coniferous mountain forests. The' race .:rnayprobably representintermediatepo­
pulationsbetween leucopterusand major" as aconspieuous.'hybrid between these
farins is described by St eg ma nh (1935) from Dshirgalan. Tian Shan.
Thename mongolus has found practieallyno credit. Gy I de n stolpe (1927}
has onte more propaÇjated its validity. anditseems thathe is right, forLö nn~

ber g's sketches ofihe bills of Swedish major, and mongolus(1909,fig. 9, p.
25) represent totally different. forms. Gyl de n s t 0 Ipe '(1927}~xamined6

specimens from N. Mongolia and S. Transbaiealia andfoun.dthe white blotches
on thesecondaries as in m{Jjor. and not as in tsclierskii.; the .billcould not be
distinguished from thoseof tscherskii andjaponicus: MOrif}'olus mightperhaps
ctm'sist of intermediatepopulationsbetween majorandtscherskii, the tscherskii
influence dating back perhaps to the time that the northern boundaries ofthe '
Gobiwere more abundantly covéred withtrees than. at presé~t;

Dendrocopos major tscherskii (B u tu r I i n 1910: KhankaLake. N. of VIadi­
vostok) .
Synonym: Dryobates majorseoulensisK u r 0 d a&M or i 1922: Seo1.\I.c.
Corea.
Ma(erialéxamined: 1: Amur Region (Ou b I i n Mus.): ~,wing BI ; culmetl
27 mmo
Range : Manchuria.
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. .
DemJJ:ocopos major hondoensis K ur 0 da1921: ShinanoProv.,. Central Bondo.
Materz'al examined:. Hondo ·(6):Tokyo. Yokohama.· Inaba. Jao. -,- (L ei den
~s,;coII.Hal'r i 80 n·; (oU. Sillem '"V a n'M q. de);
Measuremènts : . .
Wing ~J28.J29;:~ 128.130, 133.135mni.
Culrnen ..~. 28, 295;.~· 255: 26.275. 28 OUI!.,

Range: Bondo;. Tsushima~ Thèlapane~eHandlist (Bath isu ka c.s.. 1932)
alsQIhentions S.and CO:>rea. IE thesè records of the Handlist aretrustworthy
tschmkii would breedinl\1anchuria•. japonicus in· N. Corèa. and hondoensis in
C:and S.Coreq.! As the3 mentioned races are onlyslightly different. thes.e
re~ordsapparently need further wnfirmation!' . .' . .
Subspecificcharacters(fig. L2):fiorydoensis seemsto k slightly darker brown
than japoniclfs on the under parts. eq.rcoverts.and .' foréhead. The specimens
examined havebroad bIackbàses totheproximal scapJllars.as intscherskii .;á

Dendrocopos Jllajorkamtschaticits (Dy b owsk i 1883: Kamchatka).
Materialexamined: 1: K1utschewskojeon Kamçhatka River. (coiL Me in erti:
ha 9 en) : 'IJ. wing 137.;.culmen 33 mm. . ....
Range :IÇamc'hatka; according to Hart e rt(1912) also thecoasts oftheSea .
of Okhotsk (Ajan) and accordin(/to Ya m ashi na (1931) prolJlaby also theR
KllrileIslands (flaramushiru): .... .......'
Subspecific:charaeters: The .specimen.·examined .. candirectly •.'bedistiÓguished
from majorbytheslender pointedbill· (fig. 1). andfrom tscherskii by the less
ampunt ·ofwhite on the secondaries(tig.2) and tertials (althoughs:ightlymore
than)n major)hythe pure white underside.and reducec\ blaèkbars on thelatel'al
tailfeathers. and by the IongbilL The race appears to be :are in collections;
D é In. e.n t ieJf (1934) sawainong 625 ;Russian and Siberianspecimens of
D .. majoronly 1 specimen' from kamtschaticus.The race needs fllrtherinvestigq.e
tion. especially its intergradation (iLitexists )into the N.E.Siberianmajor,

Dendrocopos major japQnicus(Sèe b o.h mJ883: Hàkpdate. Bokkaido.Japao),
Material examined: none. .
Range: Ei, KûrÜeIsiand.s(llruPPJl' Kunashiri).BokkaidoIsl~nd.. occ;asio.nally
N.Hondo. The. ]apanese ffándlist. (Hachi s u ka. c.s., 1932)alsomentions
N.Corea, as does Yamashina(1932J,but this maybe amistake.E:<:irean

'specimens surely will have to be referred to the ~slightly different (!). race

tscherskii.. .... .. '. '.' . '.' '.. '. .' ..... '...' .
Subspecific charae:ters:. The differences betweentscherS'kii and jélPonicusappear
.to· be very slight. NoexactlyJabelled Japanese spècimens originatingfromHok­
kaidocould be exanlined, Nevertheless, japonicus s~ems to. differ Irom tscherskii
by the more pronounced brownish tinge of the Jlnderside.and theearcoverts.and
bythe average. smaller siz.e(cf. figs.L 2)~ .

Subspecific charaeters: This ràèe is con~pictiously differentfrom major. The
secoodaries" and tertials have ~ore. and broaderwhite blotches than inany other
continental. E. Asiaticrace (tig. 2)·; theupper sca'pularshave broadhlack bases,
a Jewof the~alsohavenarrO'vblack' edges; these are saidto be often tinged
with brown(Démen t ie H. 1934). The bilI isslenderandpoif\ted.>resembling
the type of bjIlJQundin the At:antic .. Ellropean populations;Ad:()rding.to
Me i s e(1934) theundersidesoffreshly moulted .specimensare.dnged with

. ··blassbrällnlich". Measurements are relatively small :mng of 15 Ussurianspeci­
mens 126-,-131.5 mm (Dé m en ti.e H, 1934); wing of 7 Corean specimens
1285~131mm(Kurod.a& Mori. 1922). .



few possessapicaL whiteblotches tothese, )3esi(les,himdoerlJSis appears to be
slightly . smaller at the .. averag~. K u roda (1921). believesthat3colour-phases
can be distinguishedamong 39' Hondo specimens,:vhich. hecould examine:Pille
und~rsideV); medium underside( 14); <lark underside (18): 1t is, however,
llJostlikely .that. these differences arenothing dsethanthe fesultofthegeneral
procesI' of fading of the brownishtingeon theunderparts throughout the ye~t,

as hal' conspicuously been found in the sèriesof Netherland; Be!gium, an<:\
Danish populiltions, According toKuroda (1921): wingö(456 'jlfrom
Hohdo: 11.'1~135.5 mm.
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Chinese forms.
Dèndrocopos .mfljor cabanisi (Ma Ihe rbeI854:Chirtal.
Dendrocopös .major mandarinus (Ma I he tb e 1856 : Gàrttbn, Kwanturig).
Dendrocopos major hainan~s(Hart e rt & Hesse191L:Cheteriang,Hélinan).
Dendrocopos major stresemanni (Re ns chJ9:23-: TsaIila, Sechuan). ". '
Dendrocopos, .major beicki (St rel' e ma nn1927 : Lau-hu~kpu. Kansu)
M,aterial examined: '
Föochow:3: wing "6' 138, 133; 'jl
Shanghai:1: wing''jl132 mmo
Tai~pai"shan, Tsinling Mts.: 4: wing
R.ange : China, south ofthe .reg ion of tsÇhe:rskii and southofthe GobiDesé'rt,
inhabiting alsothe Nan~ShanMts, arrdthe :RichthofenMts, (Stresern ann&,
Me is e, 1938) ;westwards as far as thee forest· vegetation,pendratesinto.E.
Tibet (Hsifiln and Kharns Mts.: characteristic of the altitudes'betweenl500~

4000 m. especially in thick Hippophaë salicifoUa thickets:Sc häfér~J938),
also Yunnan (Lichiang Mts. 3300-'--3700 m :Rot h s c h i 1d,1921 );andAssam
south Of the BrahmapootraRiver, Manipur; ..·.Ghm..·an'd.GachirrHiUs(2400~
4000 m; St u art B,a ke r, 1934),Shan States Cl;iubspecies cadwaladeri
S ch a u ensé e 1934: KengTung; synonymof mandarinus: GreenwilY,
in litt., 1946), and N. Indo China (Tonkin and N. Lilo~(XiengKhpuang:
rather common): Del a co u r & Gree nw a y, 1940) jaIS9 Hainan, but
apparently absent in Form6sa•..
Biotope: ApparentIy the !,ame as D. majotinEurope:bóthcorüferous and
deciduousfotests are inhabited, but morefrequently. mixed fotesttypes, gi1r<lens,
andshadow-trees in cultivilted areilS arepreferred ;)tappears tol(ecortlmo~<

wherever there is sufficient timher of suitable size.ln N.Burmait hasbee~

observed feeding on Insects in flo~enng Rhododendron;"most specimenscol~
lectedhaving .. the forehead.·. heavilypollinated (St anfoT d &Ma y r, 1941),
but this may be an' exceptional behaviour.
Subspecificexamination (hg. 2): A systematic revlewcallnotbeatteJuptedowing

Dèndrocopos major renlichi
. M ateriai examined : none, . . .. . '. ......• . '.' ...•. '•.

Although. this race is apparently descrïbed onone'jlwithwhite scapuJats(in
the original description it is sqid that it is "similar to seoulensis". (=;:: tscherskiiJ
and ."very distinctfromcabanisi" . (p. 61), .neverthelel;is,fhis nameappIies to
those populations .In' the wast· regions of N. China (C;hihli; JehoI) ,'inwhich
the cha~acters of the cabanisi group and, those of .tscherskii intermingle" The
scapulars in. these intermediate populationsi .ofwhid~ apparent.stragglers occur
as winterhirds near.Pekin, hl;lve beendescribedto he. irreguIilrlybarredwith
white .a.nd darkbrown CRe.n I' ch, 1924;K u r.o<l3, 1929), even the ,combina~

tion of .whoUy .' black sCilPtll,HS (cabanisi.). a~d a'. greaternllllJberof large ..white
patches .. on the .. wing .quills (t~herskii) have, been found(Meis.e,· J 934),



t~laçkof·máteriaL .1 mayrefertothe revision· undertaken.by·Gxee n""áy,
which. willbepublished inthe meantillle . (G r e e~.w ft 'l;.·.in/itt.,19t6): crhe
biogeographical value •• ofthe .. distribution ()f. these..black~shoulderedpopulat~óns;.
which·. werefirst considered tobesubspecies of D.mllior>.byRensçh(I92~)..
has already •been. discussed in' ageneral·chapter.· The .biJl is alwayssl~l1derancl

pointed; the ·. underparts aresubjectto.a certain ...;atnountofvariabilitY(clark
broWllishbl,fH .to··very light.creamy.white) .ca~sed.bothbyregionaldiHerences
and considerable •fading ·duringtbe year, DiHerencesin theintensity.of there.d
colour .. onthe IO",erabdomenarldunder tailcoverts.a,swell as. thóseconcerning

the deye10Plllentof the blaçk barring onthe lateral tailfèa,thersa,reused in
the subspecifiç.diseriminationof. thepopulations:

.- - ' -;" ' - - . - - ' , ~

VpendrocoJ,os leuçopterUs(S~lvad ori

Táshkent: ·ó
Afghanistan: ",ing(l; 128;~l:n;Culmen . ó" 275.mm.

. Transcaspja: wing(l; 122; <;, 123 mm ;Culmen '(1;29; ...·'jl ... 325>mm.
Range: CentralAsia ;(Russian and. Chinese. T urkestan), ·ftom the·. Ttan~ca,spial1
regi~n alongthe Middle Amu. Darjaand Lower Syr .Darja (S arud'l1Yi )908),
alsoa!ol1.9 therivers Murkab andTedschen ; Bukhara; throughtheN" AIgb,an
Mountains(Mei:nertzhagen.1938). N, Hindll Kush;Sa,marka,Ilcl,Za~aF
schan;. Fergha,naalong· the Naryn Darjato the· AlexanderMountainsaIldAJa
Tau. ·.Semiretschensk,Dshunga:rian Ala Tauand BoroKhorol\{ountainstoBogdo
Dia (L u>dlow&Ki nnea r; 1933) ;TianShari. Tarilll Basi'l1 and.N.Slopes:
ofKwen-Luh, eástwardto Lob Nor. .' .'. . . .' . .' .:'. .•.. ' .
Subspecific exam.ination:Withinthisspecies. there. isa .~eneraI. incljnationinthé
westernbirds t(}havemorewhite in t.hewingqllills .(iig, 3); .i:>esides.thesesl1o",
slightly smaUermeasurements than theeastern 6nes, Based upon tbisconsideration



if hàs becol11e a tradition to recognizetheJol~owing races: (H artert, 1912;
H ar te tt~S teinb a c he 1', 1935):
albipermis (B u turl·i n 1908: T ranscàspia)
leucopten,ls(S a 1vad 0 riJ871: Yarkand)
leptorhynchus (S e Ve rt'z 0 V J875: Tashkent),
Nevertheless, it is. highly doubtful whetherit is. jushHed toclistin'guisb separate
races of which the geographicàlly extreme birdsonlyareclearlydifferent :from
each other, whereas ..geographically intermediate' birds caphardlybenamed
subspecifically. Lu d I 0 w &Ki n n ea l' (1933 )called attentionJol' thè Jact
that jn theBogdo 01a specimens occur whichareintermedaitehetween~leptOc

rhyru:hus and' leucoptems ; besides, .these authorsthink itcloubtful w'hether these
forms shouldbe keptseparate or subspecificallyunitec1.. Finally,(Dé m ent i eH
(1934), who couldexamine 36 'specimens,hasrecognized only.one form(sub­
Species of D. major). As 1 have seen 18spgcimêns on1y Idónot·liketodecide

;

K: H.VQOUS)r, The Genus Dendrocopos

F ig.4. D. leucoptems(S alv ad.) -Fourth (ex­
ternaI1y) primary of D.leucoptems and D.majorto

show differences in ,pattern.. From left to right: D.
leucopteáls: Sanju. N.slópes, of K~lenLun; D.
maJor: Altai; D.m.· tscherskii; Amur region.

\\Vhether subspeci~s should be .. recognizedor .. not. I odly'~Mer/tothe. ,sketch'
drawings of homologousfeathers ofvariousspecimens, \\V~~ch .should indicate
that.at aU events'a lighter western andadarkereasternJorl11>should be worth
to be distinguished (fig: 3), ." . ". .' ...•......
Specific characters; History: Littiehas to be added to t~ehistoFy()ft~i~!Qt;m

in Central Asiaduring the pleistocene (See': "Hist~ryp~.;lp'Tl}tli()r Ffrop:p:in
Asia); Judging from its recent distribution and lts taxo.riomicdiff~rencesitis
thought to· have become.· separatedfrom . major apparen:tlYcifl ..relatlyelY.recent
time (fourth glacial), The extreme reduction of ~elaniQeonih~wingq4il1s

. (fig. 4) has no parallel case in the genus. although juvenilebirds9Lallraces
of D. major have much more whiteon thequils thari inthea,cIults. Adl\ltlëu~
copterus:however.have no white tipsto the wingfeathers: whfch isaconspi­
cuous. feature. in juvenile maJor. In respect. to the apparent, tota! .reductionof .
lipochrome., in·· tlle juvenile ; <;! (B art e rt•. 1912;D é m ent ie ff,.1934) .. in
contrast.' fo' tbe ·.total red crown f6und .in. the juvenile·.··of .. e:ithet·.sex in all other
farms of. theD. majorgroup; leucopterUs. proves toh~ the most i:Iifferentiated
formof this. group.Italso shows. the high~stdegreeofdeve1opment inposses­
sing a unJformunstriped undersurface in the juvenilebird (!) ,and in missing
in adult and juvenile. specimens any me:anine pigmentation ,onthe underside,
which is pure white. Additional specific characters are fórmed bythegreat
~xtension of the fiercely red coloration of theunderside, reaçhing up to the
breast, and by the long very slender and thinly pointed,biILNevertheIess.
taxonomic characters would not besuHicient to warrant specific clistinction, In.
fact, leucopterus is nothing but al'ace of majór,which, owingito ,the. si1I!uk
taneousoccurrence of leucopterus and major inseverallocalHies(Dshungari<jn
Ala Tau; BoroKhoro Mts., west .to theW. borders of Issyk KuLCentraland
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E:' TianShan; S tegm.ann, 1935) mustbetreated in
as a separate species. At alleVentsintheTianShan iéucaptemsappearstoillC

habitexc1usively ..... bl'oad-Ieaved .trees, '. especially paplars which .graw.o.n •..... the
bottam lands along' thestreams,. wh~reas .major inhabitsthe coniferous forests
(Picea )in. the mount~ins~ thus,preventing. these' species froJn. meetingfrèquently.
As . ecological diHerences .apparendy. haveaI!owedthese sp~cies. to penetrate
ü:ltoeach others regions,it. .can op,ly be decided arbitral'ily whether tilese fOrms
should.be keptconspecificornot.(cL D. syriaçus.; Do" a/ratus!j.
In the .zones. of contact between. màjor ándleucoptems transitional. races have
beendescribedofboth forms: D.m.. tianshanicus(B ut u l' 1i n 1910: Kamenaia
River, .Dsharkent),andD. i, korejevi(Sarudny. 1923:130roKhoro,;Ala
Tau). These making thestatements ofSt.eg m an n(1935},that thespeci.es
",ould not be able tointerbreed. frequendy, somewhat.doubt.fuI.An int.ermediat.e
hybrid.originating fl'ornDshirga]an, TianShan, has been described by Steg­
rn a nn (1935). I have been ableto ex~minea(i'fmmTashkent(Mamkenna,
21.x,n.19üS,. colI.Sillem-Yan.l\1a r Ie),. which neitheris.apure .1eucopte_
rus, nor a pure ffii'ljor: (l)billshart(25rnm) asin major. and;.thOllgh relati­
velybroad. pointedand thinas in ieucoptéus(fig. 5) ; .(2)foreheadbr<:>wn
as often foun'd in major, butaIJsentin ieucoptems;(3) underside tingedwith

.light .cream.y .brown,direcdy distinguishable·. from thepurewhiteunderside of
ieucopterus ;.... (4)' abd0men ..and under .taikoverts much .'duller rosy red~han in.

iieucopterus ;.' I . founddüs co;our' once. ina juvenilei fi'orn Semipalatinsk (Sept
5); (5)the red colourl10t. sa profuse1ydeveloppedas inthe 0ther ierlcopterus
specimens,. but stillextendingupto the lower breast;(6) wingpatternmostly
resemblingthatof .the. darkeI' specimens of ieucopterus ;. (7JwiJi1g leng'th as .. in
ieucoptems(125 mm.). It is possiblethatthisspecimen represents.ahybridbe­
tween'major aud ieucopteru&, although.the influenceoffuepenetrationof major
as. fal' west as Tashkentishardly to be expected.
Russian ornithologistsinc;ine totreat lellcopterus asa subspeciesûfmajol' (Dé­
m~ntieH 1934; StegIiIann, 1935; Kozlovaiin lttt.1946), butit
seems thatat the,moment the available evidence, referated above, is in suppdrt
of the specific distinction of ieucopterus, Future .observations, however,will· have
to decide:whetherthkproceeding has beenright .Ol'.not, ...'< .. .'
Biotope: As dense forests of whateverkind are absent in the greater part of
its range (except inthe mountainslopesin thenorth) thespecies hasbeen faund
in sparselY'Yoodedregions,.·· generally •. occurring whereverbroad~leaved.'. trees
are present.It 1,1sually hasbeen found in cultiv~tedáre~s. in gardens, and
orchàrds near· vilIages and in light Popuius andSalix gro,\\,ths in river' valleys,
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Thehistory of the D. major groupinEutope (fig. 6)he91nswlthfhefirst
penetration of. D. major-like. WoodpeckersfromE,AsiaintoEurope, At all
eventsin late tertiary times the speciesinhabited thewhole of Europeandthe

. regionssurroundhlgthe Mediterranean, as far .astbehabitat permitted itspre-:
sence.·The discovery· of· fossil· bones· furnish sufficientevidence. of thepregl;'lcial
oceurrenc~ofthe D.majorgroup in Europe: UpperPliocene skeleton remains
found in H ungary (PüspökfUrdö) have been deterr~inedby.CaI' ~k t(l bdong
to.both D.mediusand major (1917, fide Lam b r e eh t.,1933}.·In post-tertiary
times, however, the supposed continuousareahasbeen disturhed,atle,astJour
timesbythe climatjc changes, knownas,glaci<ilepoehs, lt issuppos~d that
during .. the maximumglaciaI conditions .the greaterpartof·,Europewasnot
coy~red w;i~h forest~or park-like yegetations, thus, callsingthe Dendr~copos

P91?1l1'ltion~t,o retr~at to. the· southern parts .of .thecontinent, ineluding themedi­
tertaileanand thenl~sopotamian.regions ... The. ranges. of .. these retreatiI1gp<:.>pula­
tio.rsbeeanièsep;'lrat~tl.from the main·, area of thespeeies,thuscausing •. m9rpho­
logica!, andin co'Ur.seof time even physiologicaldifferelle:sbetWeenthesepilra­
ted 'populati.9I1s,ifldllc~d by, the unknown . factors, ofgeographie . and ... gelletic
iSol;'ltion.~nerèach.'Qlacial .. periodthetree-"egetationrecovered the area. lost
hythe· extension.<>f the land-iee, the Dendroqopospopulations f6Ilowingsimul­
taneollsly. 1 t appe.<lred, however,. thé't .the. European. range .. eould .be, occupied
eitherby· trees ,md by W podpeckerscoming from southernoreastern direction.
Thus, ... ineach inteTglacialperiod a simultaneous .. re-occupation •. of theoriginal.
area by sbuthern rdugional populations tookplace, together with afresh,in",.
vasion·. of ·new Asiatie elements. These populations· maYhavebeeneltherphysio-'
10gica11y (indiffetentfrom. eaeh other or not ;at allevents,iheEuropean range
be.came. fu11y recovered, .. the. different invasion~elementsextending... not, farther

~ than·.àfter· havingestablished a. distributional equilibrium· on .the respectivebot)n~
dàrie~. In general theseboundariesmay have been thesamethat exjsteç!iI1P?st~
and .. interglacial periods. between theoriginal<.ircto-tertiaryfloralelementsa1'ld

. the geologie. younger tai\.laassociation, whieh invaded from the east. Thus, at
the end of. the. first interglacial period races of DC(7lajoçcouldberecognized
originatingalready fromaJirst andasecond Asiaticpenet~tian' The second
glacialepoch caused ... the .retreatof.·both these elements .insouthern direction,
butit-m,ust be assumedthatthe area ofthe oldestpopulationsretained their
southern or dlstal situatioI1 with regard to the n~wlyiltriVedones,Duringea.ch
fo11owinginterglacial period aneW Asiatic penetration took place,oceupyi.r;g
E. and NE Europe. Thus.at theend oithe last(fourth}glàcialperiod,iri
recent postglacial times, the number of invadingAsiaticIormshave,becomenot
less than five,the olderelementshaving become pu~hedbaek t0the very.limits

II1th~ Tarim Basin it is very commonneàr thehouses, eVen f~edingupoh the
thatched roofs. {Si IJ e rri, 1935), and in theS.· partsitisdescdhedtobe abun­
dantin the oasesvegetations of .. cornfields, .. cottonwoods, poplar:s, willows,
apricots, peaches( vines, and melons (Ludlow& Ki nnear, 1933). Equàlly
inN: Afghanistanthe species has been JoundbyMeiner tzh agen(1938J
in oases amidst swarnpygrassland plains, being "abundant in >the mnlherry and
plumorchards and gardeI1s in .the middle of May" (p.ti98): JnT~anscaspia lt
appears to inhabit the lightforestsalong the strNms,butaccordingtoS a rud­
n y(1908Jitalso occurs inSaxaul bush (HaloxylorzAmmodendrorz).
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of therànge of the eastein andW'estern mediterraneanrefUgiOnal/regi9ns;for~i!!0
the . end ofthe ..• long pathwayof .theseriesofEAsiatie~nvasions;It.",illh('
shown. \hatalL 5.elements. arethoughtbythe .present .authol'tobe traceable
back .. ·to .the . present DenclcQr;opos fauna of '. Europe: !ourin the.easternand
western part of .the meditellranean refugium, inadditionto o!!ecase aLrecent
penetrationinto N ..ándNE.EurOpe, . Pleistocene records ofD;. medil1sand
D .. major inEurOpe>are.know'nthrOugh thefindingof fo-ssilbones.inI-Iungary
(38 specimens), Bohemia; .GermànY~·Switzerland (?),Mc.rJ<J:co,aIldGreatBritain
(L ani b .re c .ht, .19q3); Even .in. Ire1and;.·. wh'ère in recent times ·.nolIl'èmbers~af
the genus Dendrocqpos have bred, 2 femora·., have been Joundinpleistosene
cave' deposits i!!the S.W.• part oftheisland' (ClareC:o};thesexelIlainswere
found Irt reIation withhpnes of Turdl1sericetorurtz, T.musicUs,T. meru1a,ErUha,
cus .rubecula, Stllrnl1S vulgaris, ,besides,withthose, of IrishElk,RedGeer, Brown
Beat" ArcticLemming,asal~Withremainsofhumanma~ufacture'(Ne ",to TI,

1906). Itthus.appears; thati~ .someinterglacial period.[)endroèoPOs .. populations
have be'èn ableto penetratéeveninto the'extreme western part ofEu~ope,havillg .
beçome exterminatedthere withtheaclvancementof .the polar 'climate in the
following 9lacial time.' . .

Postglacial. . ..' '. . ..•... '. . .'. '. .'. . '. ...........•
The.most . recent . Asiatiepenettationisshown •. in the .distributionof; the .f<lce
major. 'It is '.<'1 noteworthy.fact thatbetweentheraces .11l<ijorandbrctJirostrisno
taxonomie differencescanbe f()ll~d,their'separationbeing mainly fhereslll tof
tradition. .Major<tppears tobemored:r:Jéss .atypical birciofthetaiga:ha'ling
penetratedinto E Europeafte:r:the Jàstglaçialperio.;L1t has e}(tendedHs T<tnge
much. farther westward than e,g. Garrull1s giandatiásbrandthwhiclrco111ing
from the. same. directionhas not reaçhedSwedenand Norway,whereas.in
E. .Pola~d, .Finland,and', in. the greater; part of ". Eur?peanRussia hybridpopu'
lationsbetween. bl'andti .andthe .Europeanglandatil1s occur . (d. Voo. u s,. 1.94S1.•
I~ issu~ge~t'èdth~t.b9the~;'};rna,jor anciE.g>brandti have spread·. postg1ad<iUy
jIl~o>'mtll'o?rf~onrtl-l'eir)l~st,!g . ..' ..... A.si~t~~!r'èf\lÇJium,· .• exten.ding .. thetrranges
s~111~lt'.rI1-~ÇJ.P71y"'t~\l tjJ.~~J(t~,ns·. ,... fOf. th~tài,~A..ip.to .. 'N ;Siberia, .CO!!traiy .to>
f()rW;etr~çaréis~.!§iB,"n~!,Çlppt;arsto haYèb~enç()vered I~rgdywithpolar as,
":~H.a~è""Jt~·m()lJ~tá:tn.Qla~i~l'~~ at ,le<tstdurinÇj '. the .I<tstglaöal .periods
(91:>.rirti:h~Y,}i4e:•.....E

S
i!1:'i\H}937); • !f\=.corçling .... toRei n ig, .• ( 1937 Çlnd

l~J!3I~Q§tt~.igabirçls,·~~~p.gf~liiç~.?radesinffJ;11stus, ". andDryqcopus. martius
ha"l.'e;sllr"'~Yecii~ .a~çliUri<'lnJ·dügium only! (contraS teg,m a n n iJ, bUl;
as. princlpaldiffe ...•... ) ....•. ..~~ps<'l;r.t() ." exist between Manchurian~d.. Siberian.'. D.
major. itmay,have .b~enpQ&si1:>l~that,in,' thecaseof ... D, .majrJr,.;somesmallerpo,
pulations havemaintainsd themselves .. in small isolated. forests ofL?rixsibidea.
and .Pieea...Sclirenkia'n8 .inthosesouther)1 .parts ()fSiberia that .. have. )1ot .'. been
coveredbyland-icenor' by;. inlaQd,sSa. For thehistory .of thisWoodpecker in
Europefthis' questicJllis .of minor. importance, sinceit isundoubtfully that .major
is' a:r:ecent Asiatic iIlvader intoEurope "'( cf.distribution of D. lerlcotos!j.

As istheeaseinmanytaigabirds.major also has been ableto penetrateinto
the Çentral~Eul'op~an cOlliferousmountain. fo:r:ests,~hichbearsolIleresell1'
blances withthenotthern t<tiga, Thus, in the alpine regions, poplilations of D.
major, can be detectedwhieharepractiçallyidentical with .• thencxthern Ones
{, ,alpesttis") ...The .. same type .. of ·distribution .is found in D.leucotbs,' Pfçoides
triclactylus,andDryocopus martius. ltremains an unsett'ed question,whether
these alpinçpopulationshÇlve. be"n. directly .derivedfrom thelast .postgladal
inv<tsion, Qr' are the re

111
nants .of populatiOni> that have livedin alpinecol:liferous

forests in thelastinterglacialperidd. The last gladal refugiu1l1 of thealpine
çoniferous .forests areclearly; indicated by the. recent distribution of Abies alba,
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combïnedWïththe result of pollen-analysis. This, refugehas been situated S. E,
oftheAlps in the N; Balcans. fromwhere Abieshas spreád póstglaCiallyin
N, andN;W.?irection. its area covering now.with agreatdeal of discontinuity.
the greaterpart of the Alps, the Blàck Forest, .and tht' Carpathian Mts., and
being of l11inor importance. yet. isolated regionsin otherCentral-European
middle mountains(cL Bertsch,. 1935). Accordingto Reinig (1938). the
alpine Dryocopus marfiuspopulations originatefroin the Manchurian. refugium,
from' where '.' the speCies. has. spread not bdore postglaCial times .. I ~ . isthought
to he most Iikely that"alpestris" forms the S;W.óUtpostsof the postglacial~
inW1Sion of major. "Alpestris" seems to be only scar~elYfound iua pure
state; inmany regions Jt seems to be subject to elimination by the Iowland form
pinetorum, these gbing upwards even to the summitsofthe>mountainsin (jer­
many and Bohemia. Two pinetorum-like speCimensexaminep, priginatirig from
W. Austria (near Salzburg ;col1. Hens) may be interpretedto represent an
exampleof such recent penetration ofpinetorum into the region of "alpfstris".
lntermediate populations between .the eàstward ~ndnorthwardinvadingpinetp_

rum, andthe westward invading1najo~ have been prQducedin those~egions

wherethey met witneach other: Polandand extremeE, GeTmany. Denmark
Bomholm lsland : these populations having become a seV'ere obstacle ins.ub~

specific nomenclature. .
It is suggested that -the recent postglacial distribution of D. TJlajor demonstrates
those sameevents that happened during eachinterglaCial perïod. whenfreshly,
arrived Asiatic populations. covered agre.at deal of the coniferqusJqrestsiIl
E .. and NB. Europe. causingthe existente of .at. leasttwogrotiPs.of
geographicraces of' the speCies in Europe, Together wUh the already-existing.
populations the newly arrived invaderwas deemèd töretrèat. to the' South<at
theadvanceinel1t of the followirig glaCial period.

Fig. 6. b. major (L)- Hypotheticalpostglacial dispersaloFpopulation.s.fn
Europe. (indicated by the arrows) : _ new Asiatic invaders(major).... '. '.
4th glacïal generation.: 3rd glaCial generation.llillJlill12nd glacial gene­
ration.:;::;:;~:;::;:: intermediatepópulations.



FOUt·th .Glaeial(Würlll ).
Those ...populationsthatduring the R iss -W ü rm
comeacláptedtodeciduouS()f mixed forests '01'. p~rk-liRelanascapesh'1Ve.·héen.
isolatedinan eastern .and a. w.estern E!lropean ..... (mediterranean) "reftl~ium(d.
Sa I oma nsen, .. 1931). whichapp~rently <1uring. th:' Ja~tglacial)'eriod have
been connected witheachother: beingsituatedsouthof .. theAlps.andnorthoE
th~ ranges 'of previousAsiaticinvaders.·Therefugional a.reasmay thoughtto

. have been situated inthçltalian peninsula,inthesouthern part.ofFrance;
doubtfuHyalso inthe N.W~partoftheBalcans.DuringtheW ü rm. gla.cia1
periodthegreater p'l.l'tof theBalcans seems to have heendevoid qf D.TT!ajqr,
itsspecifiçcompetitors D.leucotos.<Jnd D,medius havingh~re.theirmq$timpor-

tant refugional area. ,'. . ..'. . . •... . , . '.. '.. ...'
The French,Italian.andBalcan races areconsideredto be tnedirectoffspriIl9
of ,thepoP!llationsout .of these. refugium. their .dose .simïlarity .in the~eneral
coloration(creamyunderside). and the shape of the bilI (slender)lieingconsi~
dered to he thestrongestargument in support of thishypothesis.Prenchspedmens
on the ·.one handancl •. ·Rumenian .specimens·.·onthe·,. other hand··can.hqrdly·he
distingl,tished from 'Jtahan' ones, the differences hetweep. theFrenchand.· the Ru- .
menian populátions hèing some",hatgreater. OftheBritishIslesonly En,glf'lnd
and vyales.·.•.·and· reçently. Scotland.. have been. reached, In Irelanci no' specièsof
Dendr:()C()posoccursas .a breeding .bird. The racepinetQ~umhasoriginatedfrom
theFrenchpopulations,. anclappearstohave hecome suhspecificaUy distinct not
e.'lrlierthaninpostgJacialtimes. FromGermanyit. has spreadinto Denmark;
slightinfluences of pinetorum ~b()thinshapeofbiU, and colourof theunder­
parts- .Illay . even be fO)lnd·· in .. the .S... Swedish major-populatiqns.Whichof
the. twogenerations•. major or pi'1etorum,has been able totakepossession of
Bomholm Islandin theS; BalticSeq, appears to bellotdefinitely establishedi
.sinceSchj Öler(1922)refersthem. to majorand.~ö.ppe nthi n(1946)to
p,iner,onlm. Shortly ..,~fter' the.dosingofmyexaminationsI had the opportunity
through thekindness ·ofMr. B. Löppenthi n. toex<Jmine4breedingbirds
from BornbólmIsland. Theseproved to beintermediatebetweenmajo, (relative
large measuréments: wing 135.138,141, 141 mm)and'pinetqrum(rathersknder
and sharplypqintedbill): Indeed,they wouldbe worthtopenélmedseparately
by those <luthors .that lik,e itto givedistinct subspecificnames ,to aHid,termediate
populatio~s.. I .' agreewith L ö p pen t.h i n.that thespecimens beforemeCém
best be refel'redto pinetorurn, ratherthan tomajor.Whether the Bomholmpo­
plllations originate from the .nol'th(major)orfrom thesouttt~est (pinetor!1m)
or ~l'Om bothdirëctions. Ishould not like to decide.ln,the absenceoftypical
pinetorurn ineastemCentral Europeone çasemoreis· contribJlted to .the examples
ofthephenomenonthat the E., EUropean'll1ountain, masses. formabarrier for
postglacial' floral and faunaloccupation.of Central Emope comingfrom the
Baltàns.· .
Thesamegèrietkrelation that hasbeen consiclered~bovetoexisthêtweeritne
Italian,W.European.andGermanpopulationsof D.major. may.. exist in those
populations of .Garrulusglandariusinhabiting the.sameregions...The resemblance
bet~eenD.majoritpliaeandtheFrenèh form·arduemius stressedabove,is also
found in theltalian .G,glandarius albïpectus and the FrenchJays,whi~hKlei;
nel' (1935-38 )has referred toonerace (albipeetus,J. EspeciaI.lyin Belgium
and in the Netherlandstheinterminglingof the charactersof the races . G.g.
albipeetus.rufitergum,andglandarius representsa' curiousparaUelism of the fact
thatthe Belgian and Netherland>Woodpeckers. can hardlybenamed subspedJi~

caUy qwing totheinterminglingof thecharacters of the races D. m. arduen/'}us
(siveitaliae), anglicus• . and pinetorum. Inspite of·· my' former doubts (Vo 0 tj s,
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. . .
1944) I·therefot~. sympathize .. withVe rhe yen (1941)whbhas·.ide~tified

Be1gianpopulations of. G. glandarius :Withalbip~ctus,j'l1thoughp.ersonalexami­

n~tion.has shownthatBe1gian .Jaysmore c10sely resemblerl,lfitergum (Y DOUS,'

in press).Therefore, .myformer suppositioll that '.' die Netherland •... pqpulations@f
theJaymay represent the transition of three recognizable races .(albipeetl,ls,ru~
fitergum,~l.él,ndarius) .maybecorrect> (19'of4,p. 47), Neitber the Be:gian nor
the .. Netherland breeding hirdsof Gamûusand .D, malo~ca.n receivesuita];Jle'
names in moderntrinominal nomenc1ature: . . '.'
Irtc6rlèlusion the' followinghistorical aod -geograpruc' paral1elisms'c2l)ibe ·made.:

D. m. italiaé'-- G g.albipeetus
D: m: ardl,lennus ~ •
D. m. anglicus - G. g;rufl'tergum
D. m. pinetoruin -,--- G. g. glandarius
D, m.major ~'.' G.g.brandt{ '.

Northem· .and Trans-caucaslan populations (tenl,lirostri$)·.. pro1Ja1JlyaIsöbelong
to the fourthglacial generation, äIthough they mayhav~survivedherein ~mal1

numbers only. They have been widely isolated hom otIWr)ár~stareasbythe

mountain .gIaciers to the.· soutb. and .the extensive, .' yet,löss-coyered areas '. of
S. Russia to thenorth~AIso ül.Crimea the species .isçal1edap1eistqc~nerelict
(P u s a nov, 19JJ),. sincé it is abreedingbird in the· mountain fc>resfsonly;
the .latterh<,lving been. subjectto considerab:echopping ·d1.lI'ingcènt~riesqfhuman
cultivation, The Crimeanfarestfaunaisacontinuation· oftheCaucasian one,
its insulár separation dating back not further than)oplei.s~ocene times (cf:
Pusanov, 1933)... . ..... " ..'>
In re1<,ltion to the presence of smaI1 refugia in·the· Bak~n Pel'1insulaand pn th~
N. side of the·. Caucasus;. it becomes c1earthat. El,lropeary Rus.siah~s beell;PPPu­
lated. by three different gr01.11'5 of .. gl<,lciaIIy. separatedpop1.11atiotls:fromthe
E<,lst (Asia: major); ironj the SouthJCaucasusand Gti)J1ea:tenl,lir()stris}; frolJl
the ~outhwest (Ba1c<,lns:.· candidus). It· therefore .. is· .dea~ that 'the subspeçific
status of the recent.populations inS. andCRussia~srathercom1':icatéd,aII

tr<,lIisitional. fonI].s between . true. major,' teniJ,irostris,aIid .candidush<,lving .. been
found; even Déme n ti df(1934) with his imm~n,seRussian m<,ltetîalhas
failedto obtain clearresults. Thus, theracerossicus(neighbouthqoçlofSaratoH}
may beint.etpretedtobe somewhat· intermediat~ behveen.111ajoçandte:ntlirostris,
although .theoriginaI diagnosi~c1earIyapp:ie~toma,j~.. (Doman i.ewski,
1925);áctobole:vskii. (C h arle ma 9 ne 19J4.:UkrainerwinterbirdsL). may
refer·tointe:rmediate.· birds .. betweenmajorancJ candidus. GoingfrolIl N. taS,.
allshapes of bilI.. can. be found in Russia, beginningwiththem.osthe<,lyilY.b!un­
tedshaped one.·of major, to theRineiot-l,lIn,C'like bill of tenui~ostl'is"and ta <the
much moreslender and poülted. bill ·of candidl,ls. Candidusappearstohe the<bree.-:
dingbird inthe,.Ukraine; in N., W. andN.CetlitralRussia major is~ound;

all other Russian populationsbeing intermediate ones wb,ichtherefore remain OO~

nainedin modern nomendàture.
Caucasianand Grime<,lol1 Black-capped Jays, lik D,m.<t-enuil'ostris,ha~e
equally spread postglacialIy .. in N. direction into thep~eserîtregionof,;seveä­

zovi": Crimean-like Jays (iphigenia) have been recorded fromDnjepropa~rovsk

(Jekaterinoslav). thus dearly demonstrating thepenettation ';f ,this Taceinto

S. Russi<,l (Bai'abasch,·193J). '. . .
The?,poradically distributed Asia Minor race paphlag{)lniae may •• probably .'. hé .
.interpteted as an outpost of the. tenuirostris. populations into th<:;~gi()n of 5 yriafèusi
its range'apparent1y being wide!yseparated fromtheB<,l1canpop1.1lations:
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Third Glacial (Ris s).
Thé thirdgladaL epoch .has' cau,sedthe isolahon 'of .the .' European W oodpecker
populationsin an E. and.a W.mediterranean refugium of which theremnants
are tobe found in those populations that are.characterized hy' a. very dark brown
underside and a relatively smaller a,mount of whiteon. the wing- and tail.
feathers. They are found in remote areas. having been pushed. back by successive
newinvaders: intheW. mediterranean areas ,Corsiea.Sardinia. Iberian. Penin~
sula. Morocco. and Canaria.n Islands; .inthe. E. mediterranean areas:. extremeE.
Caucasu,s, Lenkoran.and S; CaspianMountains,
TheCanarian Islands. whichare ofa vo1cank origip. (Miocene).,situatedon
thecontinental shelf. and separated from the. mainland not before holocene times,
are' inhabited. by '. populations .thatare '. only. scarcely distingui,shable. from.·. the
Sardinian. ones. Theredbreastband is missing.indieating thatno influence.of
numidus has 'reached them. Theyare separated from theoriginaL members of
the same generation (Sardinia.Corsica) bytheN,African andS.Spanish ~aces.
which posses,s a variablydevelopped Ted. breast band.Thus,the red hreast band

.proves to .be notan originalcharacter ofthe' 3rdglacial generation. but to be
the resultof intermingling with numidus. .
'fhe histarically caused taxonomie clifferences thatexist betweenthe ltalianand
the FrenchD. .major .onthe one hand and the Jberian. formon theotherhand can
also bedetected .between theW. European'(albipeetus) 'and .,the.,.Iberian(fas,·
ciatus} Jays;although the differences between the two Tace,sof Jay areby far
not so conspieuou$as in Dendrocopos. Nevertheless. D. m. hispanus jshistori-
callyequivalebt with G:,g; fasciatus. ..'
Theresemblanceof D. m. podzarni (E. Caucásus to S.Caspian Mts.)with the
S. W. European.races furnishes an .addltional case of parallelism in the distri­
butiönofD.rnajor and Gaf'rulus glandarius:poelzami maybe comparedwith
G. g. hyrcanlls. the latter cOllspicuously resembling the we§tern glandárius (cL
Voous, 1945).. ,.
In ,the zonesQf' contact between theranges ofpoelz;ami and tenuirostris in the
S'. E.. Caucacus .JKura Valley. Gouv. Elisabethpol} specimens have beelll collec·
ted ("kuréje"). whieh Laub ma nn (1915 ;somewhatconfusedclescription !)
has Teferred tointermediatepopulations,betweenthetwomintio~edràces.but
whieh.by D èmentie H (l934) are considered tobe intertnediatespecimens
only: At all events. hybrid for!I1l$ofDendroèopos betweentwo races ofsuccessive
geologicalagesoccur in approximately the same area. in which hybrid Black"
capped (krynic:kii) and Striped-headed (hyc:anus) Jayshave been found :
"caspius" .(Lenkoran): .

Seconçl Glaciaf (Min.del).
The secondglacial period has .Ieft the remnarits oLits mediterra.nean refugional
popu)ations even farther distally .away fromtheentranceoftheoriginal· Asiatk
invaders intoEurope. They are. characterized by thepresence ofared breast
bandeither in all plurnages.orinthe juvenilestage only.andby the light

.creamyor almost whitecolouredündersides whieh distinguishthis geologie gene.
rationdirectly from thesucceeding (brown) .populations. They inhabrt Tunesia
and Algeria(numidus)ontheonehand.and AsiaJVlinor;Syria and the SB.
Ba1cans(sgriacus) onthe otherhand.$yriacus h~s preserved. a more< or Iess
distinct barring or stripingon the f1ank$and tbigbs., either in the juvenilestage
or in tbe adultplumàge. Tbe inast remoteoffspring oL this generqtion is
found .. in. assimilis, '. still inhabiting .. the SE .Persian '. refugium. only.Assimilisis
a minor editionofsyrillcus,butit has an either newly developped,ororiginaIly
maintained red crown in the adult male.
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In Morocco numidushas cOlI)e into contaçtwith representatives of the formation
of the yet more or Jessstabilizised race mauritanus witha varyingdegree~f
development of die red gorget and ä, general colour of the.under surface inter~
mediate between the creamy colour, of' numidus and the coffee brownofhispanus.
Pure numidus occurs as farW. as extreme E.M6rocco (Merada Mts.: colI.
Mei n e r t z h a gen); màuritanusinhabits c6astal lQwlarrdsof .Morocco. The
dark brown colour of the underside in S. W. European populationsis maintained
in the Hispanian (hispanus) and theAtIas(lyncsi) races, but the. influence.of
thc penetration of thenumidus-elementisobservable in the fact thataIldcgrees
of development of the red breast band in these races ean be, found. Värying
between being totally absent.and being fairly weIl represented. In hispaTiusa
wholly deve10pped redgorget oecasionally oecurs. butonly in' S.populations.
Relicts of numidus chatacters whieh may be çaIled "atavisms" are found
throughout the whole European range: red tips to a greater or smalkr amount
of breast feathers oeeur more frequently than is usuaIly thought (persoriaIly f()Und
in Duteh and Danish spècimens: cf.alsoStresemann. 1920).
Contacts bètween races of diffe~entgeologic generations ean· also be 'follnd in
the r~nge of syriacus. In certain parts of Asia Minor. Cäticasus,and the S. Cas­
pian Mts. syriacus Jives side.by side withother formsof D. majo~. Thisis als.o
thc case in S.E. Europe where in historieal times it is .extending Hs rangevery
rapidly. apparently without. or only exeeedingly rarely, producing. hybrids,rt
therefore appears justified to eaU syriacus .a sepatatespecies in nomenclature.
although - as humidus - it seemsto be an equivalent· historical raeeof maj.or;
only on distributional grounds numidus' still will be treated here. as a. subspecies
of major. Syriacus differs from major in missing the continuous blaek bandsur­
rounding .the eareoverts,whieh in' numidus, however. is completed. Details are
given under D. syriacus.
For the sake of uniformity with syriàcus theform assifniliswillälso betreated
as. a separate species.
Different E. Asiatie forms of the D: major. group haveretained peeuliar ehatae­
ters, which are also to befound in the" numidus-syriacus group: traces .of red
to thetips of the breast feathers. fQrming a more 'or lesseonspicuolls faint red'
breast band, oeeur in theChinese races' of ·D. màjor (càbaniSi. à.O.) .'Fully
developped redgorgets form the splendidcharacters ofsème races of D.catpha­
rius; in this species andî,n D.darjeUensis the. opisthotical blaek band is absent.
as is the case in syriocus and assimilis.

The recent clistribution of the 2ndglacial generation of D, maj.or agrees with
that of the mediterranean Blaekcapped 9r0l1P of Garntlus g/çwdarius (N. Africa.
Syria. Asia Minor. Caueasus, Crimea; cf. V.o 0 us, 1945). Thus, both groups
may be of the same age andma'y belong to thesame faunistic generation. Dif­
ferenteases ofparaIlelism' ean be remarked; The N. African Jays'have also
produced ahybrid or intermediatezone in N. Moroeco ;tbeAslq Minor forms
have penetratedinto the region of Constantinople, produ~ing there a hybrid
populati.on. as also oneiri the plains of Lenkoran. So the Jays prove to be
unehanged either physiologieaIly and' ecologicaIly, whereas syriacushas been
differentiated from major perhaps eeologiéi:dly only: Black-cappedrelativesof
the mediterranean G. glandarius oeeur in Farther India and Burmq. buteom­
parab~e .forms of the D .. major-group cannot be deteeted (tinlesScD. càtpharius
and D.,. darjellensis should be eonsidered' to. representthese). .
The oceurrenee in the Caucasus andin Crimea of BlaekcappedJays on]y. con­
trary to the occurrenee in theseregionsof Woodpeckers belonging toanolder
geologie generation (tenuirostris) ean beexplained by tbe presumption that
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during the fourth glaciäl period Black-capped Jays.· remained undisturbed in the
small Transcaucasian andCrimean refl,lgia'from invaders of. the third interglacial
period. (g1anaarius-type)., •Thus; the Black-capped Jays prove töhavespread
'widerthanD.syriacus, which is of the same age.
Picus vaillantii (M a Ih er b e) of N, .Africa probablybelongs to the same geo­
IO(licgen.erationas D. m.numidus andthe Black-capped N. AfricanJays. Vail~

lantii is taxOllomiCallydoser to Pieus canus than to P. virldis, towhich its range
borders (gr,ey sides ofhe.ad; black mpustachial streak inboth sexes).The
systematie position of P. canus maybe compared with that afD: m. major and
its Aslatic races. Even in detail the distributionof P. canus in Europe is very
like thatof D.' 1, 1eucotos: both species showing the same type of p~stg;acial
extension jntoW. Europe (canus hasbeen :recorded eVen as far west asto the
Vosges Mts.) E. France). .

First G1acial (G ü n z) .
.In D. mediusthe first glacial epoch hasleft tbe e1dest Eumpean remnant of the
offspring of the majorgmup.lts preglacialoccurrence in Europehas been pmyed.
by thc presence of fossil bones, which are said to be of upper pliocene age
(Hungary,Püspökfürdö: capek, fideLa m b re eh t,193:3). Asit isstated
that from the same period remainsof D. major are known, thc separatioIl. be~

tween major and medius shoufd go back to a' tertiary date already, aIthough it
eau hardly be assumed that in tertiary timeS thesame differencesbetweenthe
two spedes major ao.dmediuswould have existed ás to-day. Thespecific dis­
ti.nction is ~tillmore pronouo.ced in. medius, than in D. s!Jriacus. Medil1,s is
taxononiically .. higher. differentiated, . and ecologically diffe;rently adapted than
either major and syriacus, but it. appears to have developped a highd~gree of
interspecific competition. Probably together with D. 1eucotos it hascaused the
practical absence of an additionalform of [J. major. inthe Balcan refugium
during the last glacial period, D.medius hasálso retained the.original charactcr
of heavily striped underparts, and a great amount of yellow and red on the
abdomen and lower breast i which characters are also - but still morepronoun­
eed - found in the Chinese D .. catpharius and D. darjellensis.The red. crown
in mediusis alsoa primitivepeculiadty,but its presence in the female also,apc­
pearsto be .newly acquired, since' it iS unique in the .whole .gentis : in the female
of aU other forms of DefJdrocopos no red on thehead is presenL

ILthus appears thatall El,lropean forms of Dendrocopos with a wholly black
median upperside (neckinterscapulary region,back,rump, upper tailcoverts,
middle tai! feathers) and withawhit~ scapular: pateh, have bceo.united within
one genetic grodp, of ~hich all membersare oLan Asiatic orrigin.

Summary(fig.6):

I. First· Glacial: D. medius.

11. Second Glacial: numidus, D. syriacus, D. 'assimilis.
Intermediilte population: maur;itanus;

111. Third Glacial: harierii, parroti, canariensis, thann'eri, hispanus, 1ynesL poel­
zanti.
Intermediate birds: kurae.

IV; FourthGläcial: italiae, arduennus, anglicusi pinetorum, candidus, tenuirostris,
paphlagoniae.
Intermediatepopulations: artobolevskii, (rossieus).
Postglacial; major (inct "alpestrii').·
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Nomenclatural System of Verheyen (J941} .
. This maybe the place to compare' tnenomendatural propositions af Ver­
heyen (1941) with theaboveresults.cVerheyèn tries toexpress in no­
menc1aturethe ·genetic heterogenity of those taxonömical1ydistinct birdjJopula­
tions that are generally called subspecies.. Every ornithologist willagree with
Ver h êy entnat both phaenotypicand. genotypic charactersare used assub­
specific distinctions. thesecausing the existence ofunequivalent subspecific ap­
plication. But I disagree with him to eaU everyextremely geographically situated
race a "geographic race" indicating that the racia! charactersareeither geno~

typically <;>r phaenotypically established. in contrast totheintermediategeogra­
phic populations which should be always phaenotypicallydeterlnined .C'geogra­
phic popu!ation"). Basedupon thegradual taxonomic changesülthe .recent N.
Asiatic and European populations of D ... major and G.glandariitsthe Jollowing
subdivisions are proposed by Ver h e yen: .
Dendrocopos major (I'. 10-,-11):
brevirostris: geographic race.
italiae< brevirostris, that is : major: geographicp()pul;;ition.
italiae > brevirostris, that is: pinetomin: geographic population.
italiae: geographic race.
hispanus: geographic race.
hispanus< brevirostris, that is: anglicus: geographicpopulati()n.
Garrulusglandarius (I'. 15-16):
glandarius: geographic race.
glandarius >hibemicus, that is: albipeetus :geographiépoplliation.
glandarius < hibemicus, that is: rufitergum: geographic population.
hibernicus :geographic race. / . .
Theobjections ägainst the treatmellt of referrin.g apparent equivalent races as
e.g. G.. g. rufitergum and' hibernicus todifferent genetic units without having
proved it. are at Ollce apparenLW: Europe hasbeen peopled postglaciaHyJrom
the S. mediterranean refugional regions. So the series (1) albipectus, rufitergum,
'hibemicus. and (2) albipectus,glandarius consistof fully equivalent races. Much
more serious are the objections in the case of D. major. Here brcvirostiis,itaUae,
and hispanus only are .considered to represent· geographic races, whereas ~ajor,
pinetoruin, and anglicus would have thevalue of geographic populations. their
chàracters beingphaenotypically defined (sic!). Anglicus and pinetorum, which
are considered by the present writer to represent the' outermost . populations af.
thespreading .of italiae-like ·forms 01.,lt of the lnediterranean refugium. into W.
Europe. are treated by Ver h e y e nas intermediate. populationsbetween his­
panus, mI'. itali,,* on thc one hand. and brl;'virostris()ntb,eother hand. Next
to the fact that anglicusand pineforum are considered here tQ have the same histo­
rical' origin;' and thus cannot he genetically differently interpreted.yet. the conside­
ration that hispanus, italiae. and brevirostris are thought to belong to invasionary
elements of a suhsequent age. makes it improbable tathe present authof to ac­
cept the more or less subjective treatment of V er.h eyen.in whichno method
isindicatedto 'avoid comparing of inadequate races. as .hasbeen done irtthe
case of D. major! .'
Equally in his supplementary work on the definition of the units in ornithologi­
cal nomenc1ature V e rh e yen (1946) maintains the distinetionsbetwe~n sub­
species.geographic race. and geographic population. 1;Iowever. I fail to see
whether in any particularcase tht: mentioned criteria sufficetodetermine ",hether
agroup of pQpulations to which in recent nomenc1aturc the third (subspecifit)
name refers. must be called by one of the three nomenc1atural units proposedby
Verh e yen. Ver h c yen seems to he correct that thespecies is "uneunité
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. dynamique, aufonomeët nat,l.Ir~r;e" (p.4), butthiS verdictrefersmore fo the
characteristic feature of theç'/1iIJeli:ies" than,that it is sufficient t~. he a definition!

VI .I)~~ar~~q~~'~~ài~~.(~{nnaeus ~t'758: Sweden).
Materitil. exami1Jçst:'E;"Ye~èn(6~;12e!i'!lla'~k(lJ,::z;?a~a~d); .Nethedands (2),;
Belgium (3) ; .Gerlll,an.y(14);~\Vitzedatlq. (3};;liul1g1ll'y«p );Rumenia (6);
S.Italy (1: Taranto);r;;urop~aJ;lTur~e)'(2};AsiaMitl0;!(?:'Marash ;·.Tau:
rus ; Aidin); Callcasus(1:I\~pan). _...,(AmsterdaWI\lI~s.; Ba sel Mus;;
Brussels Mus.;C op:eJ;lha~en1'0Us,;plllJli'~_l\1Il.Is.tLeid.en M~s.;·
coll. Huber.; collo Meln,ertz,h'agen;··.<::olL,Sillem'''VapMarl,e).
Jlvfe§isu,rements : .'.' > , •.•. .... ",

Sweden wing ~.. 126l2~f'il 124130;'~lllmen ~24'-'-26;. 'il21'-25mm,
D~tifua~* ',~ 121 1~S, 'il:l23-127; ~'22-26;'il 22-.,--,25 mm.

~:1~i~r:n~sJJJ24-"""129''ill 25-127; ~23'-26;'il.23-26mm.

Germany,!&i1gI-'--,..128:~ln--i26; i23-~25; 'il 22-24mm.
Switzerland &"125-128, 'il.: 123 ; ~. 24 ;'il 23mm.
Hungary ~ 123, 'j! 126 ;. ~ 23; 'l? 22mm.
Rumenia ~ 122......,.128,'j!123; ~23-.,--,26;<;1 23-'---26mm,
Italy ~ 126, ~ 24ll1m.
Eur. Turkey ~ 127'-128, ~25 26 mmo
Asia Minor ~. Ü2~123; ~25-26mme
Caucasus ~ 122, <;1 121-'c-123; ~ 24;, <;1 22......,.23mm.
Judging from thesemeasurements it appearsthat theruleof Bergmann.is
neither .confirmed nor contradicted,although populationsIiveunderquite diffe­
rent cIimatic conditions.(e.g. S. Sweden; AsiaMinor, and Mesopotamia). Ne­
verthel~ss, thewinglengthsqfspecimens of Asia Minor seem to .be a trifle
shorterfhan those of European birds:Two ~ ~ fromMarash, Taurus (col1.
Mei nel'otzh a ge n)measure 122, and123 mm, whereasJ. unsex.ed specimens
from Aidin (L eid e nMus.) have wing!engths resp, 116. 117, 120 m~. H ar-'
tert .(1912) already men,tions thefact tliat theAsia Minor subspecies an!lto­
liae~ppearsto havethewioll~ 3:-9 mmshort~r than thoseoftypical medius;
Personal measurements of specilnensfrom the Europeanrange ofthe species.
combined with thoseoLPa I' rot (19Q5}give thefollowingresult;

Wing: 34 ;t;~121'-'---129,average 125.0 mmo
Wing:. 31. Q' 'l?121~130, average 1245mm.

The .constant' measurementsprovethe· species, to he in' á stablei not evolutionary
state.
Range (fig. 7) : The greaterpartoLEurope,ftom S.Sweden (Skaneand Ble~
kinge; abse1]t in Nonvay: Kolt ho H& J ägetsk iöl d,1898:W ol~

Ie b. ae k, in lift., 1946;also absent in Finland), .Denmark,.GermanYr Nether"'
lands, Be1gium, Franc;e > (apparently .a:nJy irreguhirly in .N(xma!1dyand•Brittany ;.

,besidesabsent in. the CentraLMassif. and inthe· mediterr~nean.plains: Maya ud
ç:s., 1936) south tothe Pyrenees (the few Pyreneanrecord$beingnottrust~

worthy:Ma y au d, inlift.,J946); CentraI Europe,and.Italy, whereitis rare
inSicily (breeding. ?)and' tot<jllyIacking in Sardinia·'?ndCorsica . (Árrigon.h
1904).; .Balcan ·Beninsula; RIlmenia, Poland,W.Russia, breeding at .all events
eastwardsélsfarasWoronesh (regularlybreeding: Og new&Worohj~v,
1923; although"ratherseldom eastof the riverOskbld": .G Iadk ov, in
litt., 1946), Tu!a and Kaluga(J 0 ha,ns e 11, in litt., 1946), in thelatter. district
recordedjnwinteronly (G1 adkov,in lift.. .1946), S,molensk(breeding}and
Pskov(breeding : Grote, 1926),but absent infh~vicinity of Leningrad'
(Kozlova, iI1Jitt., 1946J,andvery rareorlacking (Tischier, 1941)
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Fig. 7.D. medius (L.) ,--Distribution in Europe; the arrowsshow~ngitspClst7
glacial dispersa\. In thè Northsea countries (striated 'area)its oçcurrence as a
regular breeding bird is uncertain. The northern limit of therange corresponds
with that ofCarpinusbetulus, as shownbythe white line (Bertsc h. 'lQ35,
fig. 46).

in the Baltic States. the exact eastern limits in N.W. Russia being unknown;
Asia Minor. Caucasus (plentifulin the region ,of Sochi 'lnd,Gelendkik. in' the
basin of the Kuban: Gladkov. in litt.. 1946).irregularlybreedingin Crimea
CP u s an 0 v. 1933) ; Mesopotamia. S. Caspian Mts., and S. W. Iran (Zagross
Mts.) ; an lsolatedpopulation inhabits the c<intabrian Mts. neal' Santander ,and
Nordleon in .N.W. Spain (Wit'herby. 1921and 192~). .
Subspecific examination: Concerning' theextension and the ihtensity of the
yellowish colour on the underside of thebody. itappears that Balcan and Ita~

lian birds are generally more richly coloured thanmostof thecentraland Nor­
thern European specimensexamined. but. equallyintensivelyyeEowcoloured
adult specimens have been seen from the Ardennes .(Belgium: L ei de n Mus.)
and hom Hungary (col\.. S ille m - Van Mar 1el. Y oung specimens incline
to have more yellow 011 the underside than the adult ones. So' I am in agreement
with many recent authorsthat thesubspecies sordidior (P a rrot190S: Greece)
is butpoorly characterizedso. that it seerns desirabie to omit the name. Never~

theless, it must not be forgotten.that rich ye:ibw' coloured spedI\1ens.arenot
quite sO.numerous innorthern than in southern populations : all 13 Danishspeci­
mens examined have conspicuous grey undersides with only fcd.ut .tingesofyel~
10w:Connected with the yellow coloration. the intensity of the red coloration 011

. theabdomen andthe under·taikoverts, as weU asthe striations O:Q the ·f1anks
and breast sides increase from North to South, .apparently reá"hing theoptimum
inthe Caucasus. Caucasus specimens (Ashej River, Kuban) have a light orange
yellowheavily striped underside and a carmine red abdomen and ander. tail_
coverts. These mustbe separated as èaucasicus (B ia n ,c h i 1904: N.. Cilucasus).
Specimens from Asia Minor have equally orang'e yellowundersides andare most'
heavily stdped. The rosy red colour of the abdomen andunder tailcovertsof

, the European bin;ls (even present in 2. specimens from Constantinople) is sub­
stituted inthe Asiaticbirdsbya more deiir red colour. Apartfrom thediHerent
colour onthe outermost tailfeathers. the AsiaMinor subspeciesanatoliae (H ar~
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t.erf 1912: Xanthus} niustbe recognized already on this point only..Birdsof
sotithern. populatioos seem tö have white throats. not tinged with grey a.sdn
central andnorthern Europeaospecimens ; this character.however, is not suHi~

. dently pronounced . tobe usçd in subspecific discrimination. The .. colour.pattern
on the lateral taiIfeathers (Hg.8fproves to be very variabIe. Thevariabîlîty
dOes not onlyconcern speciII!:enS of one sex .. and. onecountry. but In one German
~ (Eythra. Leipzig:B rus seIsMus.) .even theright and left outermost tail­

feathers are distinctly assymetrically markedwith black and white.

Fig. 8. D.medius (L.). '-­
Laieral. taîlfeathers of adult.

, specimens. The individual "a­
riability istoohigh for using
the pattem as racial charac­
te~s, 1 .~.. Sweden.2 ~ Swe­
den, 3 .~ Denmark (Zea.
land: darkest type) ..4 ti
Denmprk (Zealand: lightest
type). 5. .<;> Netherlands
(Heino.Overijsel).6 ~ Bel­
gium, (Fouron-le-Comte. Lie­
ge). ?~Germany(Leipzîg}.

·8 t Switzerland (Basel) . 9
~ Switzerlimd (Basel).10~

Hungary (Halogy. provo ·of
Vas}.ll ·tRumenia (Cerni.
ca). 12 •~ Italy(Tarento).
13 t EuropeanTurkey (Con~

stantinople) .. 14 t Idem. 15
t AsiaMinor(Aidin). 16
t Asia Minor (Cilicia) .. 17
t Idem. 18 tiCaucasus (Ku~

ban).

Only in the Asia Minor specimens the predominancy of blaçkon the outermost
taiIfeathersisas .. sufficiently pronounced, that it canbe used 'asa stiitable racial
diaracter, It is probabbthat thisis also theease in the subspecies sanetijohannis
(B lanford 1873: Schiras) from the Zagross Mountains region(not exami­
ned):In theother cases the pattem of the lateral tailfeathers hasn~ subspecific
value.An additiónal slightly distinguishable race, described from Santander. I

N.W.Spain (Wianae WIt hf rb y 1921). seems .. wQrth to be recognized (not
examined) : wing measurements às in all othet popu'ations (4 ti, 4 ~: 121-
129 mm); bill perhaps longer. . ' .
Biotopeand history: D.mêdius has a typical Europèan (i.e. mediterranean)
distribution. whièhmeans that the species directly originatesdrom themediter­
ranean. withouthaving had .,-at least dudng .thelast glacial epoch "-'-c a cen­
tralor eastAsiatic refuge.From the fact thatthespeciesapparently is abseot in
theSierra Nevada. the Aclasregions,and.. inthè Quercl1s-forests ofAlgeria and
Tunesia. one maycondude' thatit iohabltedonly theeasternmeditetranez.rJ..
induding the S.Caucasian· forest refugiUln cluring thelàst glacial epoch. Oak·
forests inthe. S. Pelopponesus (NI e th a m me r. 1943) and in S.. E. Iran
CP a I u d a 0,1938 ) are a favourite'hauntof thisWoodpecker. Thus. theneeded
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biotope is, presentinthe western mediterranean alsa.' its absence being the
result of· historical éircumstances.
D. mediusseerns to be a bird which is corinectedwiththeoriginal deéiduous
mixed Europeal1forest.Apart from itsmfssing in thewestetn: mediterranean
regi<lln.itsrange shows many similarities with those ofsevetaLEuropeanbroad­
leaved trees. which extend not fatther·east than .to centralRussiaorto the
liral Mountains' (e.g. Tilia~ Fagus, Quercussess}liflora). Th~ western alldnor­
thern limits of the range of medius especially.c()rrespondwith those i:JfÇar:­
pin~s~e!tulus(fig.?) an~Fraxinusexcelsi~r; thus, these treeS showingthe
same,postgli1çial history asthe Woodpeck~l;'; Carpinus.betulus.isalsoabsent
in thèjberial1.Penin~1l1aandin N.A.frica.i()riginating from the Balcéln Jorests
both11'lediuSélnd Cat'pinus have spreadpo~tèlaéiaUyoverthegreaterpart of
Europe', butatthe moment medius àppearsto' be a rare and scarce breeding biFd.
which is .. verylo<:aUy dis.tributed and whi.ch is'· even missing in rnany. regions
within the ltmits of itsrange.
D.mediusis common only in very fewlocaliti~s, notablyso in themixed
forest ,of Marnuras.north of Durazzo.. Nbania. which pO/isesses aU characteristiçS
ofthemor~()t lessswarnpy.Europè~nvtrgin forest with many .dead. trees, <md
rottenstumps;cpnststing mainly öI>Turkis~.Oaks.. Poplars, Alders. Ashes,. and
Hornbeams:Hete medius is. the mosfcommoriWoodpecker. obvious].y.surpassing
allotherspeGies that alsolnhabit,this fotest(m~nor, leucotos: major; Picus
viridis,P. canus : Ti cehur s t Cl Whis't 1er. 1932). Inthisregion the
speéies is living without disturbanceperhapsat leastsincethelastglacialepoch.
In,the E. Èuropean originaI mixedforestoJ Prypec and Rokitn0oÎl theformèr
Polish-Russianboundaries medius has asecond region where itisabundant
(' 'i,\beraus~äufig'';. yr a fs~a: n n, 1918)'1'he .kind. of' these ·forests isthesame ..'
as thosekolt).~Jbal1iq:.: lllélrshy virgtni.fore~t.~th.mánydead. trees.and decayed .
wood,broéldle~vèdtreeS(prèdominatiI)g . (Birch, Alder. Povlar. WiBow. Ha7;el.
Hornbeam.Bèélch, Ç)ak, Lilt).e.Ashe).whereasonly few Pinesoccur (Ze dii tz.
19~0), '. ..... ...•.... ." i '.. ..... .' ....
Theinvasiollin northerndirèctiOn' ultimate1y. hasreached penmark,~here in

. recent. timesitapPélrentlyonly breeds in .thèIsland of. Zealand(north ofCopen­
hagen: Heil ma n n & Ma n ni cke, 1939; Jes per sen. 1946);fromhere
it has spread to SwedeIl.where it inhabits' the southern. mixed Oak-forests. Here
the speciesreaches its northern boundarT The most N.W.recordsarethose from
Borkum and Artland (Detmers, 1912). whereitonce hasbeenobservedas
astraggleI', apparently coming from. over' the Northsea. Asa breedingbitd
medius just has réached theNetherlandsand Belgium,In the~etherlandspnly
3 breeding cases. in the 19th century are known ; most observations referto the
E. ~nd S. E. provinces and the regions a!ong the grèat stteaOls(cL Eij km an,

.c.s.. 1941), In Belgium it is supposed to havèbredin the Ardennes and inthe
region of Liege' besides•. several observations •in aU season,s. andin aH.provinces
are known (Ve I' h e y en, 1943) .In Prance mediusis a breedingbird. b\1t. it
is rare in the extre~e W. and N,; .in the mediterraneanplains and inthe
Pyrenees the species-is absent, at aH events as.a -breeding bird (Ma y a ad,
c.s., 1936). In it.s élbsence. in the British Isles andio Irelandthe. species' once
more demonstrates lts postglacial S, E. origin, and the relativerecent datè of
itsimmigration into W. Europe. . .
In its whole European range medius can be foundwherevera convenrentbiotope
may be present, but owing to the diminution of ihe onginal Ellropean mixed
foreststhe species win be rare everywhere, or it win proveto .be acommoo
breeding bird in very restricted localities only:. Oak~forests of. theW; and S,
Pelopponesus in. Greece (5 t I' es e man n, 1920'; N Î.e tham mer, 1943) ;

"
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Dobrudsha- (Stre sem.a nn, 1920);heighboprhbod of Basel; Switierland
(Mas a re y;193t; Su t t er,inlitt.,1946); also·. LuzernihSvvitzedálld
(H al Ie 1',1938) ; Oak-fórests north of Copenhagen(Je sp e l'S en, in litt.,
1946); Tourraine (Mayau d, Cos;, 1936) and HauteNiènne (d'Aba die,
1922) .in Franee. Howmueh loeally the species eanbe. distributed, is demon­
strated bythefaet,that inSeryiàitis ealled "numerous': bi Stresemann
(J 920) ,whereasG e ~ gIer (J 920)ealled it "die fur Serbienseltenste Form
derBuntspechte" (p. 143). ... . ,. .
In all, regions medius eonspicuously apPears to loveo1d Oa-k-forests,QlLercus~

Carpinus-forests, andall sorts of light mixed forest, beingespecially fond of
forestson the bottomland of greatrivers, in whieh Gak mostly predominates. For
Europe I have c\>lIeeted the followingreeords of the biotope:
Denmlu'k (Zealand): Beeeh- and Oak-forests(I-I e i I m ann &Ma n nick e

1939).
Germaág (Berlin):olcl Oak-forests (He in 1'0 th,1926).

(Lausitz~Saxonia):Oakéforests (H a n tsc h, 1903).
<i(Stuttg~l't):old decayedOaks (Frieling, 194Ó).

N(?t.#e~ra,l1ds(.Af1el'ong~n); onee breeding in Beeeh(S no u cka ert, 1908.).
Fran'c:,e (E,oir~:tGherJ: onee .breeding in. Poplar JR eb 0 ussin,1929) .

•••• (C;~lvad:()s)}R9k-forest;probab1y 'breeding.. (Le .·.• Da r.t,.1930).
(B;'eto~ne: Noi'Î:nandy) :oneebreeding in Beeeh (O!ivier, 1928).

Switzer1and: Gak; "Auenwä1der",mixed.. forests (B a u manh, 1943).
Poland (South): ,.oak-forests (S to 1z i 1917) .
[talg: Gaks (A rrigo ni, 1904);
Macedonia :Oaks (S tI' eS.é ma n fl,1920);
Greece .(S.Peleponnesus): Daks; very se;dom. Pines (N iétha mmer,1943).
Spail1 (Cantabria): .Wa1nllt-trees (Wit h er by, 1922);
Oak·fotests .arealsopreferredin AsiaMinor(Kastamollll :Kumm e l' lö w e' &
Niethammer, 1935),andespeciallyso in the Zagr~ssMts;inW.lran,

whereinthe .pàrk-lih .'. vegetationsQu(;rcus persicus. is. a dominant tree, and
wIlere .. also .. Pistacia, Acer,. Platanus, and· Ficus reguladyoecul' (Pal u da]1'
1938). In these historic~lly oldOak.forests thespecieshaslived quiteundistur­
bed, thus eYenoutnumbetingin many plaeesD.<syriacus(W nh erb y, 1903).
Conifemustrees are avoidedin most partsofits range;only in those. plaees
where the. specieS is abundant its ecological valenrz appears to .be high enough
to settlein eoniferoust~ees(Asia Minor ; Kastalllonu:K urn m,e r1 öw e [,
Ni e thärnmel,1935'c,~~).'.t;na. on the II).(lUntain~I~I'W~: L y nes. 1912)
in rar~o:ccasion~·e.veflbree.diI1~hole.s, StlPI?O;s.~dto·b:,?fthis.1!pecies,.. have been
observèattl(~ J?W.e •.•.(Pele,p~èslls; .,' I'riet Jj.~lllmer; 1913);
Compa.re.q'o/ithT):májql'the~i11·()ftne.diU~iS•..·y~rY ...'rnlleh'mql':'pointed, besides,
conspieuous1y•. we.ake.r~Ildsll1,~lÎ.e.r\lllfkingit •. ··e.:a$ily.to ·understand.· Jhat .... wood­
boringanimalsjlJllloreor.1efs.:sé?llr;rd,'Y~ are .not .. e.<isily. for·. him
to obtain.Itth~r:Jore.i~ofimpol't~llsèt~'atTieeh'.lltst & Whis tie I' (1932)
have foundtl\atillthe Albanian Màmul'as mixe~<forest>D.• me.di4:S mostly.ls
feeding. by .eolleetiri\IJre:-~nts.and.beetles from .thetrunk:?fthe tr~e's;thesebeing
easilypickedupwit;h.t,~~poiPte.dbi)lout of the .. crevices .in theb<itk,leaving
the wood~boring larVae.esp~S\a.]ly.tó D. leucotos with itsm,ueh stronger biU
(fig. 9). (major is praçtfcaIlY<J.osent!). Aeeording to Ma çJon (1930) stomaehs
of D. mediusbrgely con'sisted of . Ants and Anthribtts;· wooa~boring iriseçts
being absent in all 9 stqmaehsexamineq. Me y 1an· (1931) has founa· apPilrently
in Swissmateria1 that ·17 •stomaehs .. of. rm.:uius did not contain wood-boring, in­
sects. (Buprestidae and Ç!erambicidae) (0%) ,whereas inD.

17l
a}ol;' theywere

found in J9 of.61stomachs(14.7%) andin Dryocopc>s martiusev:en in,36o:f
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58 stomaehs(69%). Finally, .20 lIin ge r (1933: Switzerhmd)mentionsto
have observed that medius ciften c1ings tothe outermost smallbranehes of the
trees at the manner of Titmice, searehing for ·Insects that e,an be picked up from .
thebranehesand the leaves; besides, the speCies eouldoften been observed sit-'
ting cross-wise to the branches of the trees. In conc1usion, thestruGturaladap­
tation of D. medius to more or less soft· or deeayed wood for feeding and
~sting habits is easily apparent~ Probably in relation to theweakness .of the
bill drumming of this species in spring. is less frequently heard and also.sèems
fo be lessstrongly performed(cf. Ha lier, 1938).

Fig. 9. D. medius(L.) - Bill from aboveof
D.medius (Ieft) and D. leucotos (right), bath
from the neighbourhood of Constantinople
(eoll. Meine·rtzhagen).Note the diffe­
rent shàpes of bil!, which ~orrespond with dif­
ferent feedinghabits.

History and systematics : D. medius belongs to the relative smalI group ofspe,­
ciès of Dendrocopos which have a blaekbaek and white shouldet .patehèsi thus
on theupperside moré or less 'resembling D. major; In theheavily striped under­
surface, the yellow tinge of the underparts, and theabsenee of .a eonneeting
blaek opisthotical band medius resembles to someextènt catpharius and darjel­
lensis, inwhich. equallya number of. primitive eharaetershave been retainèd.
The moustaehial streak is poorly developped; this is rare in the genus, and
does not represent a primitive Ghar<'leter. .
It now appears that all European speciès of .Deoorocopos .haveeomefrom S. E.
Asia. In D. major this faet is quite easily reeognizable in the mapshowing its

Fi'g. 10. D. medius (L.) - Sehematical map showing thegeographicrelation
between D. medius and D. major (ine!' syriacus, leucopterus, andhimalayensis).
The white arr<;>w indicates theyleistoeene and postpleistocene dispersal of ma~

jor; the blpek arrow indicates the postglacial dispersalof medius. '1111111111 range
ofmedius. _ and 1111111111 range <Jf major. The situation inCentral Asia
is not eorreetly drÇ\wn.
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Fig. ILSchematÎcal map showing thegeographic relation hetweenPieus viri­
disL.and P. canusGm.(afterSalomonsen.1931). The "Whit~ arrowin~
dicates the pleistocene aIld postpl.eistocene dispersal of c::anus; the black arrow

. indicates the postglacialdispersal of viridis. ....•........•..........•...... exclusiverange of viridi$.
_ exclllsive range of canus. Illllllllllregiooswhereviridis and canus accur
sidebyside. It .is suggestedin thispaper thattheN. Aftican·P. vaillantii
(Ma 1h.t is a race of canus, ana notofviridisI

total distribution. It is suggestedthatduring. the firstglacial petiod thespecies
!las left a. relictpopulatiOll1 .in .s~me .mediterranean refugium. Owing.. to probably
imknowncauses.. andwith. thehelp of th~ results of isolation and of the still
unknown phenomena. usually càlled"mutations (red .crown in the female I). this
relictpopulatlon notönly has become changed. butalso hasretained a number
of originalcharacters (striped undersufface. inclining to cross bars oil the JIanks).
After the postglaçial re-invasion of D. major into Europe the populationproved
to be physlologically indifferent, this heing the criterillmfor recoglJizingit as a
distinctspecies. Thegeographicisolation of medius must be.of a relatively old
age, because of the rather stronglydevelopped tax~nomic differencesthat exist
between D. major and medius, aswéll as b.ecause of the presenceof a wholly
red crownin both·sexes, which inthe majorgroup is for the rest onlyto he
found in the malesof thevery strongly iso!ated specieshimalayensis and assi~
milis. .
lUs a noteworthy factthat the combineddistributions ·of D. majoraIidD. medius
on theone handandPicus canus and P. viridis on the other hand show so Timy
corresponding features that is 'is suggested thatbothmedius and viridis have
originatedalong a parallel way throtighisolation in. a mediterranean glacial re­
fugium (fig. 10. 11). Differences areconspicuous in the respective distriblltions
of bothgroups. probably owingto the fado that medius has splitIrommajor
in. a much. earlier period than viridis fromcanus, the latterpenetrating into
Europe agaiil in postglacialtimes. like the subspecies of major in therespec~

tive interglacialandpostglacial periods.,. Apparently caused by interspecificcom.
petitioll with major,· D. mediuscould occupy only onemediterranean refllgillm
(eastern) dllring the lastglacial time.whereas P. viridishas sllfvived inan
eastern and in 'a westernone (S a lom 0 n sen. 1931).
(The supposed crossmajor x medius.' shofby Ma da rász (1900) in.Hungary
proved to be a juvenilespecimen of D. leucotos (G r e sc hik. 1939»;

43



K.H.YOOUS Jr. The Genus Dendtoc6pos [LlMOSÀ.20

VIt DENDROCOPOSMA]OR(L.) : EUROPEAN SUBSPECIES (fig. 12).
. .

Dendrocopos majormajor(L i nn ae ti s 1758 :Swèden) .

M aterialexamined: Lethonia (3); Sweden. (15: Västerbotten. Dalarne. Upsala,
Stockholm. DeIsbö); Norway (1: Vöss) ..~ (Bruss el s Mus,; D llblin
Mus.; S t.o ckh 0 I m Mus. ;coILH en s; collo Si Ilem .-Ya n Made).
Measurements :
Wing (; 138-149, average (12) 143.1;<;>. 140-147, ave~~ge(9) 142;6mm.
Culmen (; 27-29.5. average (10) 28.4; <;> 25~28, aver:age (8) 26.4znm,.
Range: Norway. Sweden, not BornholmIsland>(L6ppe nt;hin, )946.confcra
S c h i ö I.e r. 1922) ... Fi.nl~nd, ,BalticStates,N. ". ~nd .' Centrai'. R,ussia. (tatg a-zone),
almost extendingup to the arc.tïc ~r~~ line,The ran9.eofthisi~?einAsiais
discussed inan.otherplace; . ..' .'. '.' . . .......•..•.
Subspecificcharaciers ::rh~ race ischaracterizedbyth~blllntedJorm.ofthe
bil! (fig. 12,no.3-6).;.vhich israther bl'oad, bath at thebrs:a1'ld at the
apex; thecuiminal ridgeextending over a verygn:~tlengthalongthe sides
oI thebiIl.· Slenderbills,sÜghtly approaçhing the Central European type.
also occur, even in theN.partoI Sweden (Stallfjäll,.Västerbotten:27.IL
1916 :S t 0 c k hol m Mus.); butthegeneraI type of. bill is alwaysmöre róbust
thanin pinetorllm. The under surface is uSually ver}' pale,a)'idexceptina very
worn state.italways. has a buff and creamy tinge, especiallyin freshly moulted
plumage, when the generalcolour in same casesc~nbe calleddarkc::e-?rrt;y
brown( <;>, 1O.X.1922, Upsala: St oc kh 0 I mMus.J.The only or;eNor~
wegian specimen examined ((;, 25.XII.1930,Voss: col!. Sill em- Van
Marl e) hastheunderside rather dark earthy brown;by ihis character it couId
not be ·distingUished from Dutch specimensofthesame season.ThEiredcoiour
on the under .tailcoverts and lower abdomen is .c1earer than' in Central European
races .. and tends to vermillión, rather than to bloodred. Thelarge.sizeof this
race is in most cases diJ:ectly apparent.iri theskin. aswell asitappearsto be.in
living specimens in the field.
It is probabIe that influences of the Europeail pinetOl'Ulnmay be reeognizable
in thepopulations ofS;Sweden, in thoseregionsthat hasalsobeen.;eached
by. medius via Denmark. This penetration. may. be responsible forthe occ~rrenèe

of pinEjtontm-like bills andbrownish undersides in Swedish. birds,althoughin
Norwegia the influence of thc Atlantic dimatemayalso beoIsome importance..
From this it is apparent that Fennoscandinavian populations do. not represent
the pure type of the postglaciall-l.siatic. invaders (major). Nevertheless,major,
although representing theW. outpost of a series of uniform popu'ations and in­
habiting anextensive Eurasiatic' area, wil! prove .to bethe' correct name in·
systematics for all Eurasiati-c taiga Greater PiedWoodpeckers(éxc. MaIlchuria.
and Kamchatka) onacèount of priority oVer Pieus brevirostris Rei eh e n h ach
(1854). .
D. m. rossicus(D 0 m an ie w ski 1925: neighbourhood of Saratoff).isa

synonym' of major without question, being. separated .frozn rrtajor on accouritof
the .. white- and notbrownish tinged forehead: a white' forehead alsooccurs in
some··Swedish specimens.
Biotope; Migrations : In Europe major more or lessappearstópea bird of.the
taiga, inhabiting forests of a mixed type. and only rarely nesting. in pure coni­
ferous fore-sts. P y n n ö n e II (1939), who noticed 40 Jinishéd nests of. ·ntajor,
ne-ver'found it in pure Pinus forests: 6 nestswere found in mixed forests in
which coniferous treespre-vailed; 33nestsw~re situated in det:iduous forests
mixed with Pinus and Picea; 1 nest in pure deciduolls fprest. Duringthe greàter
part of the year pine-cone seeds farm the majority of its food, not only in this
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juv., wing 137,
~ ad., 139...
(; juy.. 133,
(; ad:, 11&, ...

28.X.19Ü3
2.XL1905
12.x.190Q

25.XI.1909

raCe,' but.alsoin. other races of Central .. andW. Europe (pinetarum) , eVén Jöcally
in EnÇjland ffr a c y. 1938) !Py nn ö n en (1939). has .ca1culafedthe amount
of calories.which in the FinnishWinterone specimen of major consumes pro
day (±IOOcones).Itisclear that failures of thepine~.cone cropen.forces the
birds .to.look for 'other food, thus causing' irregularmigrations wruch apparently
incl~de. wholepopulations.. Conseqllently P y nn Ön en. fOllnd that the numbe,
ofnesti~.gbirds wasverysmall aftereach combinedpine ~conecropfailure
andmigration: after the. migration winter 1935,,36 the norl).lal numb~r. of .Finnish
breedingbirds wasre"established not earlier thanin the spring of. 1938! As
odd specimens of northernstragglers' are found in the invaded reÇjions up to March
oreVelr April of the f6110wing year; one .may C'onclude that themajorityof the
migratingbirdsdoes not. retum tothei'r nesting grounds.
The occurrence of northern stragglers in areas inhabitedby W. European races
hasfurnished· in snme cases the occasion nf eJ{amining the diHerences. in weights
and measurements .of part ofthe. ske1etnn. thatexists between. the .. heaviermajor
and thesmallêrW. Europeanbirds:
Netherlands: Ten Ka t e (1930 :weights of 3 indigenous adult birds (Noy..
Jan.,March): 71, 74, 75 g,; 2 ad.(jl ~ " (major) cauÇjht'in the same winter
(Dec): 88•.89 g. . .. ' . .'. .' .
Germàny: .St res e ma n n (1931). gives the .. weights of 31najor specimens {rom
ReipzigonOder '(Nnv.) : 87,91, 96g.,Li.ndn er (1930) : 2majorspeC'imens
hom Saxonia(Dêc.}: 83, IH g.
N etherlands. :c611. Te nK a te: the length nf the humerus could be mea,sured
in 1 indigeneous specimen: 23.8 mm; 3 major specimens measurê :255.. 25.4.
26.3 mmo The Jength of .thecrista sterni in 3indigennus specimens (èoll.
Hens; collo TenK ate):28.7.2K8. 30.7mm; whereas,3 major. specimens
rireasure3U. 31.3,32.6 mmo ' .
Themigrating flock,s appear ta.be comp6sed for thegreater part ofjuyenile
birds. they have bee.n found atgreat distances. màinlyiIl S.and S. W. direction
of the bre~dihg range. A shnrt summary .of personaL examinatinnof specimens
and of literÇlture references isgiven belnw.
M aierial exami(led:
Bornholm 1s1and (cölLLö pp e nt h in) .:24.VIl.l931 ; 16 a~dI9.X.1930 ;
i 139. 149 i 142 mmo

Denmark : Zealand (Cn per1h (l.g en ,Mus.): Oct.. Nov.• Jan.MÇlrch; wing
6 139. 141, 143;9140. 144 mm;

Germany: Leipiig (Brussels MUSi ) ,: ,(; 28.XI.192Ó; wing 142 ,mmo
Netherlands: From93 specimens.collectedafter 1890,12% more or lesscertain"
ly belang toinaj0l" Inthe series theyare conspiC'uous hy .the white or çreamy
whiteundersurfacewhencomparedwith indigenous specimens of the same date.
The fnrm of the bill wil! be eithertypical or somewhat slender, aphenomenon
also . found in Swedishbirds. The race .does not occur sofrequently irr the
Netherland,s as the number of specimens in collectionswould suggest,because
the northem stragglersoften. accur in .localities where breeding birdsusually are
absent, besides. mÇlking themselvesconspicuous by their tameness.so thàt. they
are .aften collected in these Countrfes as a curiosity. The farm. of the bil! is in­
dicated as "typi.car~ Ct ;bIunted and braad) or.as··sIender" (s; ie. more or.
less intermediate between. the typical major and the pinetarumfarm) (u= un­
derparts:hr= brown.; wh =white) :

Lei d en ~ TexèI Island
Lei dèn ~ Texel Island
.I, e i den _ Harderwijk
L ei den - Workum
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1402 )" (t), " white
139, " (s), " lightbr.
140, " (t), " dirtyc wh.

J ad.,
J ad.,
J ad.,

Ten Kat e ,- ,. Kampen
Ten Kat e - Soest

Hens - Linne 11.X.191O
Leiden - Winterswijk 27.XII.1917 <;J

Ten Kate - Kampen1 ) 6.XII.1929 <;J

Ten K a te ~ Kampen1 ) 18.xII.1929 !iJ
Rot ter da m- Hendrik IdoArnbàcht

28.XII.1929
16.x1.1932
24.II1.1944

juv"wing 138, bill (s). u
ad., 143, " (t),
ad.. 143, " (t),
ad., 142, " (s)., c"

dirty wh.

white
creamy

white
dirty wh;
white
white
white
creamy
creamy

Belgium: From 64 specimens examined 10.9% surely belongto major(B
Brussels Mus.; H'= collo Van Havre);
B- Laeken (Brabant) 1900-1914 <;J ad., wing 142, bill (s), u
B- N"ivelles(Brabant) 28.IX.193ü <;J ad., 143, " (s), "
H~ Kessel (Flanders) 14.11.1931 <;J ad., 139,,, (t)."
B- Namur (Namur) 12.X.1932 juv., 141, ,: (t),
B- Vedrin (Namur) 17.X1.1932 <;J ad., 137,5" W,,,
B- Falaen (Namur) 21.11.1933 J ad., 146, " (s),,,
B- Brasschaet (Antwerp) 12.11.1934 <;J ad., 145, " (t), "

Very instructive records of the irregulady occurring migrationsare given by
Drost& Schüz(1935). Thienemann (1910), Musilek &Cerny.
(1936). Migrations usuaHy start in the middle of August, or even July,and
will go on until the beginning of November. The number of migratirrg birds earr
be very large (on Sept. 9, 1935 not less than abolü 60 specimens occurred in
Heligoland Island, whereas önSept. 8 only±8 specimens had beenobserved:
D r o.s t & Sc h ü z, 1935). S. W~ directed migrations do not exdusively follow

, the co.ntinental, boundaries,asstragglers have been coHected in. the Faroes(S a.
lom 0 n sen, 1942),. the Shetlands (Brit.. Birds 23. 1930, .p. 2.29; Scott: Nat.
1929, p. 138). the Outer Hebride§ ,(Witherby&Tîcehurst,1908),
Scotland, and Ireland. In the latter locality it ,has been observed more than 40
times in Oct.-Febr. (H um p h re y s, 1937.). In S,directionBohemia andthe
TatraMts. have been reached (M.u s il e k&e e'rn y; 1936 : Wing of 14 mi­
grationary specimens 136-146mm, average 141.3 mm) ,as aIso perhaps BuIgaria
(Rila ,Mts.: Boe·tUcher, 1919).The type specimen of Dryobates major
bulgariensis Ge ng Ie r 1920: <;J, 26:1.1917. Nevscha, BuIgaria, mayalso 'be
anorthern straggIer, as it,is said thatitpossesses "einen viel kürieren, breiteren
Schnabel" (p. 139) than pinetorum (either Bulgarian andGerman specimens).
Because of its brownunderSide andits wing length ,of 135 mm onlY(ip. spite'
of being "viel grösser. und stärker"). the specimen may originate from the E.
European transitional pinetorrim-major zones;
Transitional Zones: I. Bornholm lslánd.
Material examined: 8 (wH. L öp pen t hi n). Fom specimens c611ected by,
Lö pp en th i n between May 19 and June 5 in éi. rather big forestin the
mi,ddIe ofthe island (Almindingen) are adult birds anei maybe conside,rcd tobe
br~eding spt::ci~ens. Theyare exactly intermediate betweenlmajor and pinetorum,
one Jeven having a rather slender and sharplypointed bilI, resembling the
type of bill found in W. Europe (and also in some Danish (Zealand) specimens)
(fig. 12, no. 13, 14). Measurements of 'I breeding birds: wing J 135, 138,141;

<;J 141 mmo Culmen J 28; 30,30; <;J 27 mmo One October specimen (J)
has a brokenbill. wing 139 mmo

Three juvenile specimens (July, October) areundoubtedly migrant specimens
from the north : they are typical major (Iisted above). '

1) d. Orn. Mon. Be-r. 38, 1930, p.82.
2) Measured by Dr.C. Eijkman (Dordrecht).
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Transitional'Zones: UPoland.
Materialexamined: Gorç>dischtsche (Eqst) (6); Borowki (N.W.) (2).
(Brussels Mus.. ; coll. Sillem.-Van Marle).
The Polish populations seem to be neithertrue major, nor truepinetorum. By
most authors (a.o. S c hl e gel, 1918; Dom a n i e W s kt 1925) thèy aretefer­
red to major, although it is stated that amopg themless typieal birds:\vith rela­
tively smalI, measurements. óccur (d.qlso·Ze d I i t z, 1920).·, The specimens hom
Gorodischtsche mostly approqch major in the farm of the bill, but more brownish
updersurfaeesoccur even in wornplumäge (18.III.1918). Willg lengths smaller

,thanjn typieal major: ~ 135-139.i,iverage (5) 137,6; .'~ . 137mm.S.ch I e­
ge I( 1918)gives the followingwing measurementsof specimens from ·Goro­
dischtsehe andPrypec:.9 ~,l.~: 137-142, average139.7 mmo Démen­
tie H (1934) measures 42 Polish birds as follows: wipg 132-141 mm. The
specimens from Borowki, near Bydgoszex (Bromberg ), near. the former German
boundaryonly approach major inthe generally lighterundersurface, whieh js
creamy brown and not earthy brown as in German birds, and inthe relatively
long wing lerigths{wing 139,139 mm); bill relativelyslender (fig. 12, no. 9,
10) ..

Transitional Zones: lIL Eastern Germal1y. ..
M aterialexamined { Reipzig nearFrahkfUrt on Oder(colL .I:I e nü: 6' specimens
colleeted byS te i n,from20.x1.1929till13JII.l930, during the Winter follo­
wingthe extraordinary sttonginvasion of major in S. and S. W. direction. All 6
birds fully agree WHh pinetorum in theirdark greyish brown e<;>lóration of the
undersides,. which is strikinglydiHerell!t hom thelight, often ereamy. tinged
underside of major. Three of th~. 6 specimens,however, have almost trUe ma,­
jOl' bills (fig .,12, no. 11, 12) ,being stronger and moreeurved distally. thap in
pînetoruih. Wing~ .135, 136,140; .~ l3't 136, 137 mm. Thespecimensmust
be copsidered as illtermediate betvieen major qnd pinetorum. Unlike' thePolish
birds they agree more. with.pinetorum than. with' major, just like· toe· specimens
from Borowki, N.\V.Poland. The result is in full agreementwith Ni e t­
hammer c.s. (1938,), who Atatesthatintermediate pînet:Ot'Um~majorpopula­
tions oceur in "Westpreussen, .Posen,.·Grenzmark, Mark Brandenburg,Schlesie'n
(und sieher auchHinterp~mmern)" (pc 13). .

(Dendroeopos major "alpestris" (R e i e hen ba e h 1854: Carinthia)).
Material examined: Switzerland (16). - (B a se I Mus .. ; Vogelwarte S e m~

.p a eh; eolL .,H u ber). .

. Measurerrients: Wing measurements' appeal' to be largel' thanin German pine-
torum:· '. . . . .

Wing 6 132, 135, 136,136, 137, 138, 139, 141; ~ 133.133, 134, 135, 135,
. 136,137',142 mmo
Cuhnen ~2627, 27.5, 27.5, 27.5, 27.5, 28, 29; Cf' 26, 26, 26, 26, 27, 27,
28,30':mm. . . .
Subspecificexaminatîori: The series 'as a whole almostagreeswith the. Scan­
dinavianone, the spècimens havinga brightly coloured undersurface, whieh js
only faintly.tingeçl with yellowish or isabelline; .the . lower abdomen q'ndthe
under. tailcoverts being as brightly coloured, and the form. of the biJL in most
specimens (fig. 12, no.7,)l) almostexactly agreeing :\vith major'; among them
the mostblimty and robustbilI has been found ( Cf', 27,IV.1926, St Moritz:
colL S e mp a e hno, 1213). The . form of the bill in the series varies. between
the ,most strongly charaeterized major-type and the pinetommAype,th(llatter
being onlysearcely representated; The most slender bill isfoundin t '. ~VII.l927,
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134
F ig.12, D. major (L.)--o- Shq.pesof bin (natura1 size} oENoxthandCentral
European populations, . to show the braad bmnted typeintherace major,q.nd
the slender pointed types in West European birds, as aIso the intermediate forllls
The wing lengths of· the individual birds are mentioned beloweachfigüre.l
Tatysh, Uppe.r Yenissei, Siberia $ April 14. 2 Tl1Inkun Mts.,Siberia 'jlApril 6,
3 Uppsala, Sweden. $ April 6.4 UpPsq.la, Sweden$. DeF- 22. 5Uppsala
Sweden $. Nov. 9. 6 VOS$, NorwaY$ Dec. 25;7 St.Moritz,Swit~

zerland 'jl April 27. 8 Grosswangen, Luzern, Switzerland 'il,FeQf.8.9Goro-



Erlacb, Neuchàtel.: wing· 132. mm. (arduennus· infIuence?) . Tw'ospedrtienscol­
le2tednearBasel (Match18, 1935 ; Sept. 26. J 946) havethe underpartsa:sdai'k
brownas Gerinan •. pinetot'1Jm, their. bi:ls. being also' rather .' typi<:alJor that .raèe.
A specimencaptun:d inReiden,canton Luzern. (May4, 1943) .also .showsthe
typical.pinetorum. char,rcters These specimens .apparently >representthe ..... pil)c­
torum-invasion intoN.Switzerland,against .the major_invasiotl comingfrom. the
east, A very .dark red brown·. coloration, espedally on thebreast,· thr?atiand
·forehead is found in a specime.q.from SchaHhausen (.Çj?,-X.I925); It isp:obable
.that .thename praealpinus (V onl~urg, 1921) .• is. based.upon asimilarspeci-

. men in which •• the phaeomelanineonthe .underside ... is extraQrdinarily devel0pped.
Thischaracterdoesnot appeartobegeographically localized sinceit .. is abserlt.in
allotherSwiss .specimens examined, I .also found iJ in one.Netherland speci.men
(~. ad.J7.IX:.I90t8,Langbroek.Utrecht: .. AmsterdamMus.);which lIas
peen abusively referred to the"race""praealplnus"by Sn ouckaert van
S eh a u b.u rg (1923); and iQ one Belgian speci.men(· ~ad., 19'x.1927,Water-

mae!: Brus s<:lsMus;), . . .•. .• '.. .......•..•.
The name.aIpestris of Rei.ch e nbach apparentlyrefers tatbe· thick-billed
form, for he ghrestbe .widthof the> billof"llpestris aslYz"', wbereas3 .. otber
German"species"all .. havewidths()f7''' ;for very typicalbrevirost~is8'"

,is stated,.Jo hans en (1922) calledattention to the facLthat S. Bavarian.
Woodpeckersinc1ine tp have larger measurements ~nd tbieker bills. thantypica1
pinetoruT71, tbese. characters·,.~onspicUo!!sly.. increasing' in.·S,.dire.ction:. in.,·t?e
neighbourhood of Munich .... all spècimenS·. examined .by ..him.proyed~obetrue
pin.etorum ;40 kmsouthwardbi.rdsofboth thealpestris and tbepinetorumtype~
occurred,whereas in.Berchtesgadenon1yalpcstris had been bund.Twospèci­
mens from Hallcinnear •• Salzburg(c('jIL .H.en s) •. exami~ed .by •tbepresentauthor,·.
h0W'ever, have typicalpinetorumbills I A .major-like>specimen. fr0piBerper
Oberland is recordedby F I 0 e ricke(1926):al1 .characterstypi,c:aIJor rnajor
beingmentioned(wing144' JIlm!)."Alpestris"should be treatedasa synonym
ofmajor, ,or as a distinct, shghtlysmaller race. ... '.. . ..... .... .
Theoccurr~n~e .of a thick-bill~d form ·of V.major •... iri ,the Alps
the factthat Dus e(1932)could recordthe frequent observationof birdsof
themajo.-type inN: Jtaly inearly fall and winter 193Ö~31: Thesefirdsmade
the impression·· tomigratein S. and ,S:W.' direction•. and· D ~se thought,t?at
they wou!drepresentthe continuatiQllsof,the remarkably stronginvasionof
major· in thew\nter 1929-.-30,of whicb' v.anguards· probably. had been .breec\ing
in theeooIer,regionsoftheAlps, and .. 'ofwhich .youngspecimens were migra­
ting . farthersouth.ltis probable that tbis .inyasion has beentheresuItofa
fniled erop of' pine-seeds. ip theconiferons mquntainJorests inhabitedby"al­
pestris'''imd t!lat both youngand adultspetimens went on searchingforfood,
in S. direetion. . .

, , .. -. '.. ' - , '-, ,',,' - "-"- '.'- -, ,,' / ' ,-: .

c!\sçhtsehe. W.PolandgÊJec.. 12.10 Gorodisclltsche, W,Pol~nd .'. Çj?Mar2h
18,.11 Frankfurt opOder, R, (jermany. ~ Febi.2.12. J?ra)lkfurton Oeler"R
GermanY9 Nov,25. 13 BomholI)l Island. BalticSea<j> May 19:HBornh~lm
Islanc\, BaIticSea Q. June?15Zealand:DenmarkyMay 19.16 Z~aland.
Denmark <j>June 6.<17 Leipzig,GetmanyÇj? Dec.3.18Leipzig,Germany~
Sept.H. 19. Voorschoten, Netherlands, Çj? June9: 20 Houthem, Netherlands Çj?
Mareh, 14. 21WoenseI. Netherlajlds ~MayI6"22. Weert. Netherlands ~."

March30.23 Hants, EnglandÇj? April 18; 24. Kent, England ~ Jan.21.



leH.· VOOUS Jr, The Genus Dendrocopos

50

Dendrocopos m<tjor it<tHae(St r ese mann 1919:. BoIClgna,ltaly).
Materialexamined:. Northern (7) ,central .( 1) ,and southern(l) ltaly.
den Mus.;cóll.Harrison; co1I.Sillemf-YanMarle), .
Measurements; '.
Wing .. 0 123"-129,average(4) 1262:. (i' I24-134,a"erage (5) .12Q~2111m,
Çulmen 0,25__28, averàge (4)26.8; (i' 24-28,<average(5) 25.7mm.
R.ange! ApenninicPeninsllla,. including ·Sicûy. Accord;ng toA rT i go n i .( 1904)
it isa common breedingbird. '.. . . ..' •....•.. ' . .< '..
Subspecific charac(ets : Thisrace has the slenderpointedqillwith~traightçpIl­

tours as. in ang/icus. Undersurface distinctly tingedwithcreamy.Iti~distinguis­

hed. by ·this character .also·. in freshly·. mpulted. plumagé, .. when ~Pecimen~areon~y
searcely ". brighter eoloured than· pinetorum. 9r .. thanPLltchspeeimens.ln.the
course of· the year the birds beeome lightcreamyorereamy -wljite;asfeady
as January •. they may· be a'ready praeÜcally white( 15..1.1927'6 ,BijoriS.It\'jly
Leiden Mus.). I eanfind no diStinetdifferencesintheoplouroI.theuI)der
tailcoverts .and lower abdomen compared. withpinetotUmand ·arwlic:us. The.red
coloLlris also subjeetto fading intheeourseof theyear, sin~eaSi'fr6mNIétY'

27, Venice ... (coll. . Har ri so n) hasvery .. 1ightalmost·.carmine;or .. orangexed
tipped feathers. Generét1 size smaller thanin pi~ètot~m,Tneresemblance. between
ita/iaeandanglicus, stressed byS tresemét nn(1919),is óIllyconspkUoU~
when .• çompared with·.· pineto~um, and ean .·easilybeex:p1étiI)ed bythefactlhat
italiae is.historically and geographically nearerre1ated)oanglious than.to
pinetorur/i. . • .

Dendrocoposmajorarduennlls (K leinschm idt J916:N.Ê,.Er~nçeY:.>
Bythis name will be indicateda number ofpppuléttions.théttoannotqenaII)edwith
the.subspecific namesitaliae al1d pine1:orum. ThesetransitiOIJ,étlpopu1atipns ate
foundin France, Be1gitim, and theNetherlands. .
Ftance.
Matetial examined: 13: Seine (1) :Seirre'Irtférieure
Hétute"Garonne( I) ; .Basses-Pyrenêes (1); '" Hautes-Pyrerü~es(l);A.udè( 1);
Rhóne .(3),-(cc;>1l. Har r.i son;coll.M a ya u d; coll.Mein.eTtzhage nl.
MeaSf1tements: . .. .
WingO 132-'---..135, average.(5). 130.6; IJ 128__132,.averét(Je{7}T36,4mril,
Culmeno ..25~305, 'average (6)'.28.4;. IJ .25~30, a.verétge{7} 47;Omnl:
R.an,'ÈJe: .. The species. is acommon breeding.· bird inwhÓleFrance. ;indudi~g tEe
Pyrenées,where:it .ismentioned by many étuthors to.becomlll(}nfromsea,leveI
uptothe ttee-Iine (cf. NI a ya ud, 1933). '. . " . '. ·· ...••·...i .........................•.
Sl1,bspecific examinati?n: Even freshlymoLlltedspeeimens.cétn bedistin\juished
directly trom .comparableQutch speoimens by their moreisabeJIineorHghtcreà~

my u.ndersurface,.which extends up to the throat; in this respeetthey arecIe,u1y
internlediatebetweenaseries of Itétlian and Duteh birds, ESIJecially spring birds
from Franceare conspicuous in a seriesfrom Duteh specimells fromapJ\~9ximä­
tely the same date.Bythis eharaeter somebirdscanhardlybedistingllishedfr?tl1
Italian anes. A freshlymoulted bird from Mainecet-Loire (Oct., 23; c()ll.
lVI a ya u d) has. this eharacter. in anexaggerated. stage, sho~ing aconspicLlo~s
light reddish brmvn phaeomelanine pigmentation. fromthe chinto }hgUpper
breast,A juvenile bird frolll the Rh6ne D~pt. (Sept., 17;coll'r-..1ayaud)! ho'"
we"er,is veryconspicuous in ... the. French' series,·..·ex:aeJly.resemiJling Gérmall
ones in the very dark dirty. brownul1d~rside,and;'in· addition,.ill.therather.
broaderbilL Perhaps thisbird is a straggle.r;ThebiIlis poilltedand slender, but
not as straight as in ang:ïcus,the differenees withanrlictisbejngvery slight.Jn
most cases the bills dosely resembie thosç ofthecpmpilredJtalian speciIllens,



. . .: . .'

althq~ghthe)atter ategenetalIys1l9htly sborter. Eight (89 .%) specimens>f~oIlI
France. ia thePa ris M~sel1m kiIldly .'. exatnined. for me br Dr,B erli O.Zi, .. ;md
4. (80%)in,tbe B.o rdea tl X.MUSéUm"appear ,to bavelüHsijntermediqtebe:
twee~' the .pine:toramand theattgliws types, butespeçiaHyinthe juvertilebircls.
they strongly>inchne .', toanglicus .(compar~dwithsketch. drawingsoftypicallJilI
stIapessent by.me .to the Pa ris and.B 0 r,d e à u x.musea). ,Apin:torurrHYPe
of bill: ispresenLina specimenfrom Bloddsbeim(HautRbin;Pqris1\1:us)

. and ·i.rr one .from '.BeiIlant (CbarenteMaritime '.' Bo rd e' 'lUX Mus.), ,.tbus, in.
dicáting .. tbatthe indination .toa '.~troIlgertyPe ofbillis present.initheFrench
populatiç>ITs(perbapsespeci<llIy.ipthe·N.E.),.. '" '..» .••....•.•..........•
. Tbe resemblaIlcebetween Ftencb specimens . and·. those .. frol11theB~Ieansis'
especiaUy noticeableinspring.birds: freshly moultedRumenian bIrds Ila\Teamore
prOIIOtL.'lced reddish brow~ tingeon tbetbràat and upper breast. tb;;lllèomparàble '.
Freflch.·.bitds, but,' jntbe .cOl,Irse of. the •.season, ··this character ...bec0tnesle~s ..
distinct:Inshapeofbill tlre F renchbirds a~most exactlyagree",itKthe RUme~iaJ1

ones.. Tberesemblancéis·q]souoticedby NI a y 'Iud (l933) who .stat~s. thata
ct; •. anda ~)komHaute",:GaronnecouldI1otbediStingtlished Jrom'f,ral1sY]\Tac

nianonesineither in colóration, nor in 'shape .ofbin:Ne\Te~theless, .ilerefers
FreIlcbpopul;üians topine:te?~lIm. InJater years NI a yau d (1945).appearsto
be .. somewhatuncertain regarding.thesubspecifknomenclilture·.. oft~eFtench
populatious;SpecimensfrOIIJ,Lyonnais are' stated .tohave themeasurements and
tbe shapeofthebill asinangUcl1s.'·mqjs leur èo~oration paraît pluspure.,siIl-·
gulièrementle. blancdes scapulàires'·.' (p.1S3), Do ma niewski ..•.. (J925, 1931) ·on
the other handhasrecqgnized tbe racearduennus, withoutb.avingseena<suf­
ficient materia], .HiS Ilotesare ofiuterestasheltleIlhons a Noy.>spi;ciluenfroIll
Montrésor whicb· has ··a gark broW!lcoloratiou' e;actly .like thatofpoelzami.•.,

Belgium. ..' . .' .' . > '>'
Material. examined: 64: Lower W.a~dS",W.··parts·(36) ;.hig~er.· E.àrid.S,
Eoparts (18) ;tuxeIIIbourg(3)iwithou~ex;actlocality (h-(Brussel s Mus.;
Le i d çn!\1us.;coIL VanHavre),. .' ." '.' >

Sl1bspecificexami!nation: The. recent.Belgianpopulations.<lppearto be not uW
form with· regardto. the •shape .. of the biU;all transi tional.forms .be~"'è.ensha:ply
pointëd '.' anglicas-like. bilIsand themucbblunted major-typecanbefound,.tbe
latter ",Hhout.doubt •. occurringonly i~.straggIers from the N, SpeciITleUS'fith ....
pinetorum-like .bills and largewingmeasurements arealso referred.to N, E.
migrants! '.' '..• ' . . ..'....•......... '.. ...•'
Allothe~smay represent breeding birds. Tbe. djfferçrrt shapesof. the .biUcanbç
classifiedinto 4groups,resembling >. thoseofanglicus, ',;ardue~nus!',pinet0ru.m,

and major. Arduennus .. represents ashape ofbill. intermediatebetween.pine~
torulflandanglicus.With reference t062 specimens examinedtbeJollowing.
CIivision"bas ·been·made:
.Type"lflajor .6. specimel'),s 10%; wiug

-pinetorum .13' 21 %;
-"arduetinus:' • 34' 55 % :
;anglicus -9 '.' 14%; 127-134,... '. 130

In .8 breedingb(rdscoUeeted .between.April WandJune ·30 the fo:Iowing types
have beenfound: pinetorum '. (l),.arduennus(2), .~nglicus (5).. Wiilgmeasure­
ments127-132, ayerage> 130.IIJ,IIJ,.ltthus seerns that the Belgian populations
possesstJiIlsthatare iptermediatebetween those of pineforum '. and .arrglicus.ltis
noteworthy, thatan anglicu.5-typ~isco.r;related with arelativelysIllalL size,and
that withthe. il'1crease ofthièkness oftbebill the increase of wing length is
paralleliied. .



Concerningthe êolour of the underparts only .. slightdilfererices .•hetwçenpineto~
rum could be .established;ingeneraltheyappear tobe lightçr andbrownerth<Ip

. angUcus. In freshlYIJloulted plurnilge'. the upderside j~ d<Irk. brownwith .• a reddish
ting.eespeci<Illyonthe thro<It;in .. the· courSe of the?e<I( .. this ·colour .becl\lllles
lighte~ andmore dirtygrey.; .• birds in .breeding plurn<Ige h<Iye whiteor dirty

cre<ImY~lllder parts. .. .. •... .. . .. .. . .•... ..', "
N()diHerencescould. be established betwee~specilllenscoHectedin the higher
SE part of the country (Luxemb()urg;Ardennes; Provo ' of. Namur)op the
onehand, and those !rom the 10werW. regionsop.theDthethand, '
Wing measurements ofbirdsthat are not apparentstragglers:. ,. ..'
3 127-137, average (32) 131:8;9 127-135. avetage(18)13);Omm.

. Thesemeasurements show that theBelgi2n birds are<It theaveragesmal1çr than

pinetorum. .. .' '. . " '.'. .' ...'
Culmen 3 ',? 25-31:5, average (;iS) 28.1 mm (d.Neth:rl<Irid'll1easurem~nts).

Notwitho'ut hesitation I haveapp;ied the name arduennusto the Be1gianpopu;
l<Itions of D.major, the "race" having been established on2specimens()llly.
Nevertheless, Har ter t (1921) gives a fairlycQrreçtinterpretation ofthis
scanty material : "Schnabel viel dünner als beipinetorum:FIVgel,etwas1änger
<Ils bei angUçus" (p. 2185). 1 donot think that arduerinus <should b,eusedas a
subspecific name;' it only appears tobe usefûl. to mêin indicatipgtlle intermediat:e
populatiollsbetween pinetorumandarrglicus." The intennediate fharacter, of,the
Belgianbreeding birds is clearly demonstrqted bythe factthatVan Ha V re
(1928) has' called thempinetorum whereas· V e rheye~(1941 )hasnamed them.
anglicus !The only 2specimensuponwhichthe' namearduennushasbeenhased
hasled B é! c mei st e.r& Klei nschm idt {1918F tomakea, wrong con"
clusion as· re.gards thecolour of the underp<Irts,one~peçill1erihaying awhite,
the other, a brownbreast. Theauthorsconsidered aligbtundersidetobecorre;at;ed
with a lengthened polnted bill arid a preference for deciduousforests; whereas
birds with a gteyish brown undersideshouldalWayspossessarobust bilI:aaapted
to a ,life .in coniferous trees. As has been pointed out above,tHe colour oftbe
underside in one race appears to be correlateJ withthe season only!

Netherlands: , " ..'
Mateè-ial, examifled: 48 ,specimensçollected. before .1890; 100 specimens <:ollected
after 1890.- .(AmsterdamMus.;LeidepMus. ; Rotterdam Mus.;
col!. Va nD e de m; collo E ij kma n;coll.Hens;col1.Te nK a té;coll.
NeiIssel; collo Sillem"Van Made).
Subspecific examination:. Qf 100 specimens, recentlycoHected jnaHrnonthsof
theyear the folloWing division has been madewith reference.to the shapeof the
billCfig. 12, no. 19-22). ., '
Type-major 8 !>pecimens ' 8 %; wing 137.e.-143,average 140 mmo

-pinetorum 33 33%; 128-148, 134 mmo
-;;arduennus" SI 51 % ; 128~136, 132 mm:
-anglicus 8 8% ; f29-~137, 133 mm;

In 13 breeding birds collected between April 10 and July 150llly ardllehitus
(lO)-and anglicus (3) -like bills have been found.Wingmeasuremen~sJ28----.-133,

average 131~. The measurements as awhole fairlywellagreewiththose
foundin.the Belgian material. Netherland specimens agree"with.Belgian oves

, in all characters, but aslightly.nioie approach of the Bélgiimpopulatiqnsto
anglicusappe<Irs to be •present. as isalso the case in Garrulus ' glandarius . (cf.
Voo us,in press). Netherland specimens moretllan Belgiàn oneS formthe
intermediate. populations between' pinetorumand anglicu~; Belgi,lU specimens also
resembie Frenchones.
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Inthe .large series .. of'Duteh birds thegradualfadipg. ofth~colo\1roftheuneiE:r­
partsisapparent; auturpn birds being as darkbrownas Britishspeei11}ens,
whereas late spring specimens are. white or dirty •. white,The most brownspect­
melll'0riginate fromthe .following .• dates: August ( 1), Septemb~r. (4),October
(6),No",~mbet(4) J)ecember(IJ. The pUre white specimensfromFe1:Jruary
(J),Mareh(L); April (13) , May.(4), Summer birds. often, have verY dirtY. \.1:nder­
p~rts, .• apparently ori~inating·.·frortr.çlose.eontaets.with the ·trunks .of ··.the· trees,
thebreast f~ath~rsbeipg oftenstain~dwithdarkparcicles attheir tips. Jtappears, ..
howeyer, thatthe' gooeral eoIour nEthe. tjl1derpartsis nof subjèet to ahighindivi-.
dual· vaiiability' unlessspeeirpl)ns from apP~0ximate1y the sarpedate. are. eompared.··
Wingmeasure17lents,ofbirds thatare no~apparent.stragglers: ~ 128"-:-'.138,
average (4l).132.2;'jl lf8-.J~9; average (42)133.0mm.
Culmen~ 'jl25~3t avera-ge (72)2~.Qmm(cf.Be1gianrpeasurements).
ThpseNetherland speclrpens collected altér .1890!that canbe referred to migrant
major are listedunder. thatheading ;itdoesnot séemlustified to trytoascer­
tain the()Ccurrence. of Gèrrpan pinetorum in the Netherlandsotherwise than by
the 'capture of breedipgpirdsthat hél,<;,e .been .. band~d.in· GeJ'n}any... ' ...•..• '
It is anoteworthyf~ct thatof48D!itch specimènseoll~ctedbefore1890 ehe
numericallyproporcion ofspecimenswith' major~!.pinetorumc, "a~4!lennus'!..-,aIld
anglicu.s-typès of bilt isconspicuously differeptfromthat foundin·therecently
collected' series:
Type.;major 16specimell1133%; wing 131+-"148., average

-pinetorum 20 42% ; 129~H5,
';"arduennui/' - lO -21%; 130~138,,;

-anglicus .- 2 = 4 %; ".132 , "
Only A of these specimens have been collected inthebreeding season (April
IO~July 15); 2 resembie ard~enn!ls, .and .... 2 anglicus in theformofthebilL It

, t)lus .appears .. that, .' al though .the. charaeter of .the breedipg Nrds '. inthe .• pre",ious
centurymay have rerpained .thesame, northern migrants oecurred far 'morefre';
quently thaninrecenttimes ;thelarge wil1g measurements foundin pinetorum­
Iikebirds mayalso indicateagreat proportion of northem.straggIers.I refer
tomajo!' all those speèimensthat.have.a ..,bIunted maj()r-typeofbill,as ..~eU~s
those specimens witha. pinetorum-type.ofbill'and which inaddition ha"e.· wing
measllrements reachting above 139 min..'This makipgthetotal numberoJ major­
specimenscollected before1890: ,28. C==580/0}:.wing .J31~148,< average
HOmm. I mayaddthat 50% of the totalnumber of thespecimepsqrigin,ati..ng
beforeJS90haveconspicuouswhite orcrealIly ,undersurfaces,< whereas this
nljmber i~the recent series is aboljt15%,corresponding .with thepercen,tageof .
northem stragglers.il1therecent. series ..OI %).·h appearsto' me .tha~ iP. the
19th century thebreeciingbirci was .far Jess common inW. N etherland (H()I.- .
land) than it is now. (indicationsin·. the 'Iiterature are present ) apd. thattherefore
the.occasionalnorthern.stragg:ers have been coIlectedmore serïoüsly. .

anglicus (Ha r t er tl 1900: Hörsham,Sl,lssex).
Kent (2J; Hants(l).-.(coIl.Harrison;
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near the, tip, (fig. 12, no. 23-24)~ ItcandirectIy bedistip.guishe(iltolll the pifle­
torum-type of bilt With pjnetorum ithas thedarkcoloured undersideincommon,
althoughthe general tinge ~ppearstobeslightIydiffe.rentibeingofas?mewhat
darkergreytone than in pinetorum. As, isalso thecaseinIarge seriesofDutch
and Belgian' specimens examinedi the undersurfaceissUbjecttoaconsiderable
deal of, "fading",in, the çourse of the year, ,becomingàhnostgreyish. ,ordirty
white ,in, late spring, specimens,' Dr. ,J',Harr i so n(Sevenoa~)was ,sa' kind
to examine the British specimens in hiscolleçtionandcolllmt1nieatedme (1946)
that 8 of, 9 autumn specimens' h<ld earthy, brown undersides.whereas.sspe:imen­
from May to July could be arranged as follows :cold<eart~,(3); buffywhite
(2) ; white (3). The spring specilllenS examinedby me (7 <lnd 18 April) are
darker and browner than ,a series of Dutch bfrdsfromapproximately the same
date. According to T iee h u,r s t& W hi st 1 e,r(J93}) thereare ilO absolute
differences ,in measurements between anglicusand pinetotumas<wasoriginÇilly
supposed by Har t er t( 1900; 1912): wing 127_137J11lll' Neyerth~less:the
formof, the bill, isso typicalfor the race. that itdoesnot seem justified to rega:rd
anglicu_s ,as "a very poorrace" (Tiee hur st & Wh is tIe r; 1933. p. 109J.
Although in thepossession of aslender_typeof bin,whichj~totallydifferent

from that ofmajor, anglicus appears t~· feed on thesame wayol1' pine-Co.Iü~

seedsas the Fennoscandinavian race. inthose regionswherethese'<lreayailàble:
Tr a c y (1924. 1938) found 7735 pinecones whichhadbeenelllptiédbyone
& Jrom Aug. 13-April 5.' From this itappears thatnodirectrelationexists "

between the shapé of the bill and theway offeeding. NestiJlg holeshgve been
recorded especially from broad-leaf, trees(T ra c y. 1938:bitch 27; begch2;
conjfer 6).

Dendr~copos major pinetotum (B r ehlll< 1~31 : Germ<lny;Jypel09ality(here

restricted tor.eipzig). " ,,',' ': ',',,", ,,'.,,' ' "',,, " , "
Material examined:Germany (neighboprhood ofLeipzig :13 ; otherJocalities,:
3);,W. Austria (2). -'--(Brussels Mus.;LeidenMus,;coIL He II s).

, M,e,asurements':' , .
Wing & J34~137. average (10) 135i3 ; '~ 132.;-,139. aver<lge(6}J35.3<mm.
Culmen & 26~31.average(l2) 28.6;~ 26-285, average (6) 275mm.

'Atcording toN iet hammer (l938)me<lsurements of .23<breedingbirds from
central Germany (especiállySaxonia): wing 131-138mlll:'
R.ange: Gerinany., westward ,at allevehts to, the Rhinei wherè tJw charact~rsof
theracebecome lessdefined ; Denm<lrk.the Netherlancls,and J3elgiumareinh<l~

bitedby intermediate jJopu!ations. whereasinFranceasubspecies is found whidl
isdisti~lCt'. frompinetorum; ,inthe« Si therace jJenetratesiIl~o• the,,1'egion>of
"éj.lpestris",having been found inN. Switzerlahd,andA~stria;apparehtlyalso
in BoheITIi<l; but ,S., of,the Tatra" Mountains the ,popttlations', become jIJ~ermediate
between pinetorum ,aIJd' the Balcan' race; in theeast pinetorum ,slightly, pass '. into
major (Poland)as has been, describedabove.
Subspecific' chameters: "The',race is, characterizedbyihedark.lllore,or',Iess
earthybrown coloration of the underparts. which in thefreshly mopltedplulllage
is moreclear brown than in, late winter'and spring. whenthewhok undersurface
becollles dirtyashy brown. originatlng from being stained>'Yith ,dpstiwhich .se,ems
to he> particularIy obvious in centers ,of human industry,., as eig., theenvironlllènts
of Leipzig. This particul<lrity is,dearly expressedby S eh leg e 1(1918) as
foI1ows:, Diedeutschen Baumbewohnertragen 'auf" ihremGewanderechtdeut~
lich ,die, Visitenkarten des Landes der' Industrie u.nd Schornsteine zur, Schau"
(p.335); thè phenomenon can distinct1ybeobserved in largeseries()fpasseri~e
birds in the Br u ss el s Mus.• originating fromthe,neighbourhpod, qfLeipzig.



The< billisstrQngarid the contó.ursar~'slightIyco?V~jCnearthetip,the< förin
asa.wha1e is more elöng.atedandlessstrongthaninmajor (fig,!2, no. 17,18).

Sizeslllaller. .' ....•.... '.. ' •.'". ..' .' ...•.. '.. ' '. .'. . '.' . . .'. '..
Biotppe:. In central El,ltope the species .is' adénizen ofboth .. the deSiduousarrd
the eoniferousfo.rests'The.re does n?texist anycor.relationbetweentheshiipe
ofthebill andthekindof hîotope inhabited(d.. anglicus!) .Ne~ting holes are
llladeespecially broädleaved trees. (cf:' S te in fat t, 1937 :WilIowm
Lirne2),'

DendrQCop::ls iIlajorsubspec.Oertrnark.
l.Iatcria1.e:x:amined: Zealand C2!); Fynen
Mus.). .
Subspecific. examiJtaiion: The series eóntaining24speèilllensshow~manypar.
tieu!aritles. Inthefirst plaeeit is neeessqry to separate hom it5speeimen$of
major, which are "pparentstragglersfrom thenorth, with wingIl1easurements
resp. of Z 139, HL 14'3 aud<;lHO,144mm.Theremaining sel'ies,a~ong
whiCh additionaIstragglers magoceqr,isverybeterogeneous,bothregarding'
theshape ofthehillandthecolorationofthe underparts.< . .....> .
In classifying thedifferent type~ of bi1lóf thewhole series inc1uding '. theiabove

. mentionedmajor, the fol~~~ing sehémehas been mad~ (fig. 12;nq. !5~!6J:

Type-m~jor . ..8< speciIiiens c- 33%;wing 135~H4, averag.e 139,1 ml1L
,pinetdrum 10" • 42%; 135...-c-!43, 137.6

. ",arduennus'" 4 ;:::: 17%; 132~138, 134.8

èangliCus.,>2.. . .... 8%; .. ' ". 134> . 134 nlln.
Apartfromthe5st~agglers{major)thes'eriesshows amore pronotineed predo­
rninaney. of thicker bill~andbigher.·mea,surelllents. than t~e .Be!gian •. a~dthe '.
Netherland ..,ones, Itisaneteworthy. faet,however, that aU.• 5. sUfe breeding hirds
Cl'vlay5 TUne 21) have sharpe'pointedbillsof the anglicus and arduennustypes,
With reJerencetothe. :shape ofthe bill one may .c:onelude .tharthe Danish~o:
pulatioofls •. show res'eÎl1hlances .witfy thewestern '.' ("qr:duennus" j,cèntraI .(pinetö_
TU171 ),andnorthern (m'fljor jpopwatiohs;This variabilityinDanish birdsis'
alr.eadynoted.by.· ,Sehiö,ler (1922)
The c?!,ourof theunde~par~alsodemonstratesa highdegreeofindiyjdualval'ia~
bility.Most .specimens show apeculiargreyish·.whiteeoloraticm,·.whichis .nowhere
to ". be .foundin ()ther .W,.•. European popu~ations,but•. amQ}1g·· ·thenr darkbrown
specimensoccur,irtespecti,:,e1y. thc time of.the.year: .. e.g.Ri} Erom Oct.28
wii:han.'Jlicus-like billhasagreYishwhite~nderside,whereasa.. <;lfrom Jan;}!
with.ànallllostmqjor;Iike billhasa darkearthy' brownunderside. Thus, inthe
Danish~opubtionSn?corre1ation Seems toexistbetween .thetype .ofthe hili
anclthe .colo~r/oftheunderparts, Light. creamy browl1,spediIle~s.-.... agreeing
with 171qjot "...-:.havea'so b~err examined.... Arranged foHówingthe date.of .>col,
lecthJg,the>serksshows. nogra,dualfadjng,inor}nerease of ""hiteness, ,but> these
charaetersappeartobe JuUYirre~ularY1istributed. .'. ". . . ! '. '.. . ...•...

In conclusionD,,?iShbirds aresljghtiy interIl1ediate between pinetorumand major,
but onlyf"intlyappro"chin,gthelqtterintheshapeof the billand. theeolour of
theunderp~rts" besides,theyshowindinations tC) ang:icusin the shape of the
bilI ... o,nly, Afte~~n .eJ{j.llllina~ionofmore 'than·.. 50 .. Danishspecimens .Sehtö Lel'
(1922jlmsnallledthempinètor!,1171,hisseries;' howeyer.iS said todiffergready
frr:mipinefp'ium .jngel1erallyrni~sing the

i
darkgreyish. brr:wn,colr:urolthe. under­

parts; wh!chcolollr o?ly .scareelyistob~ found, L öpp e '.~ t hin(l946}also
refers ·.theQanishbreedingbirdsto pinetorum. .... In .eonspieuous.eontradiction. to
Schiö1er (1922), .. however:healsorefets' B~rnholT'n.·birds •. to .pinetorum,
statemcCntwhiebisbased. anthe examination 'Of personallyi::ollected specimerts
(see .aboveJ;
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Owing to cOInplicate geographicrelatioris trinOminá.I nomenc1ature isnotadapted
to namefhe Danish populations or' D. major in a satisfactoryway.
Wing measurements of birds thatare not appa.rentstragglers: 3
averièlge (8) 136.6 mm; ~ 132-139, avetilge (11) 136.2mm.,. . ..' '., ".
Biotope, According to ..·Je sp e rs.~.. n' (1946) thespecies'is a. "commonhreeder
in all foreSt~coveredparts of the coimtry" anu"has sp.r;eadintl;1e 1asthalf~

century in Jutland as a result of the growing plantations'/(p. 23}, Instructive
cases of the feeding. of20r 3 Specimens of Danishmajorpnthe>seedsof pi.ne~
cones and on the fruUs of Juglans nigraandJ.regiaaregiven by La nge
(1937: Copenhagen) : about 8500 emptied coni's havingbeenfpuild,

lJenlhocopOs .major stibspec.
Ma(erial examined (Br.us!> el s Mus.; coll.H ani so·n):
1. Guta. S. çf Tatra Mts.. Slovakia,3 19.X.1937: wing28
2. g 25.IV.1938.29
3. Molnaszecsöd (Vas) , Hungary t 7.1ILl928, ~ 301ll1ll~

4." <;!25.Ll933, '- 26~mm.·
5. Halogy (Vas), Hungary . J 12.1I.l932, 27:mm.
The freshly moulted sp~cimen from Guta (o.nthe River Waag iIl~heLesser
Hu.ngarian Plains) is underneath distinctly more reddish buff, inc'ining to isabel­
line, thus. being. hardly distingllÎshableJromthe RUmenia.nbircisfrorn the,samedilte.
The otherspecimen is much Wom and ditiy whiteuAdemeath.Thebi1Isareof
aslender pinetorum type, Two Hungarian specil1lens(nrs. },<'!nd 5)originating
near tbe Austrian border inthe Hungarian plains, havesliarp1y.pointeds'ende:I"

Dendrócopos major candidus (S tr es e m a ri n1919: Bu2are~t.Rume:nia);

Material examined :9: Rumenia (Bárza, Cernavodil,Ca.nstanza,prov. of, Do,.:
brudsha; Ferbintzi,Prundu,. Provo of Muntenia); 1: Burgatia(Ri1a). -'--' (co1L
Harrison; coll. 5iJlem-VanMarle).
Measurements: Rumenia: wing 3 132, 133; ". ~. 133, 134, 134, 137; average
(7) 134.0 mmo Bulgaria : wing ~. 138 mm.-'--' Rumenia;culm~n 3295.315;
~ 26, 27, 28, 28, 29; average (7) 28.5mm.Bulgariil:cu1men~ 28mm.. -,.

Wing of 12 Rumenian specimens examinedbyS tre semän n(1919)128'-,-136, .
average 132,9 mm.
Range: Not exactly known,buta.t all eventsRumenia,ipc!tiding theregions
west to thè Transylvanian Alps(C ong re v e,. J929), and(?) BuIg<iria. The
race bulgariensis (G en 9 1e r, 1920) apparentlyisbasedonaulÎgratoryspecimen
and has been discussed in the paragraph.on D;m. major. In S.W. Russia. and
the Ukraine càndidus is mentioned to be the breedi.ngrace (ihinilnclpointed

'bilI: Charlemagne, 1933:. wing 136 137rnm; D el1l en tien•. fiele
Grote. 1942); Dom an i e ws ki .(1925) recordscandidusfrom Astrachan,'
but this may have been probably tenuirostris! ..
Subspecific characters :The Rumenianspecimensvaryundemeath. betli!leena
light buffy isabelline infresh plumage to alm~st pure white in winter specimens;
in this respect resembling more or less I talian birds.They· ma)'. bédistinguisbed
from these b)' the isabelline tinge, . whichi~ appar~ntin al17spedmens.-When
arranged according to their dates a co'nsiderilbleamountof Jading can bepbser­
ved:. the .. darkestundersurface isfound in a specimenfrom .Constanza .(Nov..21
~.' : almost reddishbuff).The bill. is ra.ther shilrpeandpointed,öbvioUs\ydistinct

from· the strong. pinetorum type of bil1. and .resembling aslender arciuennus•.. type.
. Sü:eaveraging ani)'. ~lightly smaller than in pinetorum '.' The BuIgiJ:riiln speet­
. men exactly agrees with the smallRumenian series. andmilythus beinchided

into the present race.



to Ku m mè r löW~& .. Nie tham mer
134 mol. Culmen ó 29.)2, 33. 34 :<;J31

DendrbCopös major paphla9pniae . (Kum me rl öwe & N i et h alllm er
Ilgaz-I)agh, Paphlagollia.AsiaMinor).
Material examined: none.
Me<Isurements:Wingaccording
(1935): Pi 1}5.13&."139•. Hl:
mm.
,Range:Cedaillly knownfrom thètype~localityonly. H a.r ter t (190'}).

hills,·.~Xgctly likethösè ..ofthe. Rum~nian;on~s; •th~y have··almpst.. ptlr~whit~
und~rsurfac~s,andinallr~s'p~cts agr~e'Yi~hfh~. Rumenian s~ri~srath~r.than
wjthpinetomm.Theotb~;r:specimen.(4)h3S th~ thiek w~dg~-shap~d maj~rtyp~

.of·billconiliio~dwith.a.darkbröwnulld~rs,urfac~..It is thOt1gbttob~ .astr~ggl~r
kom th~· interm~digt~'májor-piTl~torwi{pOPtllations,. which arésituat~d.~xactly·

northof:th~coll~etingplace.. .... ..... ... .... •... ." . ... .. ..
Tt s~~ms •.tom~ .that, .H ungarian .specim~ns .be1ong to.'candidus~ rathérthan· ia
pinetorum. • ...•. .. . '.. ....•....•
I. donotknow. the . status of ..•• tbe Yllgo~lavian and, Albanigo.pppulations,hût
according to Tic~ h ur st·& W h is tI~r. (1929) .. th~.speci~sappe~rs· .tob~
scarc~. in Yugoslavia, wh~r~as in .. Albania··it .. is therar~stWoodp~èker(TÎ ce­
hur s.t. &. W his.tle r, 1932) ,b~ing. outntlmb~r~d.hoth hij .;leucotosand m~dius:

In Greece D. majorapp~ars to be absent, but Ha rt~ ft (1900) m~ntionsa
sp~cilIl~nf:rorn Mac~dbllia. . .

D~ndrocóp()s major tenllirostris

Transcaucasia).. ... .. ... '.. ... '. . ..•.......
. Maferialf!xamined:Crim~á (I) . <;J ,wing 138 mm.- (0 u b HulVlus.).
MC<lsurements: According toOéme n ti,~ ft. (1934):
Wîng:Caucasus ·.(40)': 1275-137 .. mm.trim~a.·(7):130.5-136.5 .hun.
Rarzge:N. Caucasus. (Kuball' Oagh~stall) . anç! Transcaucasia (Kutais}, . also
Crim~a; .northwardgradually întergrading. with .th~. Russian majorAik~popul,,­

tions (Démeoti.~H 1934). Probably th~tÎam~kurae(Laubmann,1915:

KuraVal1~y,GouvElisab~thpol)r~f~rs to transiti9pal hirds 'betw~~ntenuirostris
and podzami (d.also D(rn~nti.~HI934)anddoesnotapp:ytomig;r:qnts
from north~rn major~like ~opulqtions, as is suggestedby Hartert-~te in­
ba che r . (1935);. Th~ description .of the "race"kurae.. how~ver.• Îss0!l1ewhat
confused.No specimensofkuraecould beexaminedbytheau,thor: .
Subspecifiçcharaeters::Topo-typical specim~oscouldnot beex;;mined byth~

author. so hemustrefer tothe çfitical :remarks "bout thisrace .\!i"è.oby
.D é me ntief f .. (1934)andHa rie rt-,Steî nh a c he r., (1935)"111 der Fär_
bung wie pinetorum,. "lsollntenetwashräunlicherundm~hr erdfarben .. ,als die
Spechte des angrenzlmden Russlands.per Sc;hnabd <ist. aber schlqnker, die Flü_·
gelmasse.~indnkhfkleiner'!. (H~rter t-rS-teinba ~·her. 1935. p.·.365J.. The
specimen. fromCrithea'expmilled hFs,a very \vorn phrmagelmd adirty white
unèler~ide,andrnust.pro1:>ablyberef~rre? to the breedingrace,. whichaccor~
ç!ingtopêmeritieff(1934)andSte gm ann'(fide Harter.t- Stei n­
b~che r, J935)istenqirost~is. Hlunder~t~d. weIl. thenametenuir:os~ris,·.which .
shpuld .indicate the. possessionofa sl'endertype. of~ill, .has heen givenill· corn­
pàrisonwith theRtlssiallrn.ajor ·P?pI11atións; ,só itis. de,ar that in theCrirnea
specilllen I. found·a pinet9rum,~hke.Din. which.,. howev~r! is.by no. means·.moie
slender than e:g.iricandidus, as thèahovemelltioned flotes byHa r ter t~

Steiubacher(1935)~ouldsuggest. Tlms, Jt becomesclear. why.L aub­
m allo (1915) treatstenuirostris asasYMnymof pinetorum;



however,· mentioned alreadythe. exfstene'e •of trueJ).· major in A;s1a'.l\1inbr,p:iÎt
it .was notu~ti11935•.. that tr'trstworthysp(>cillleIlswe~eohtá~ed.The race
inhabits the same region .as D. syriacus,frolll,W'hichitappears.tob"e('()logicaIly .
separatéd :,major is said. ta be a·mountain.bird(pine~Il~.flh'fqrests):wherei'l~
syriacus should. be more a bird of theplaiQs, .. th(>separatlon;h()\yever. being.. nqt
exclusive, In the type-Iocality paphlaganiaes7èms to be coml11on...
Subspëcific characters: Ku m m erJö we&Niethammer(1935)'
this race with pin~tot'Um, frqm which it~an be !ijstinguishe!iby:thebi'lh.eing
slender. andmqrepointed, this character.als()betngapparentincol11P~risonW'ith

tenuirostris.and poelzami. Measurements<tpparentlyslightly largerthanin
tenuirosfris and. catzdidus ! .Paphlagoniae·· may .•·be '('onsideredeit!J7r .to be an
isolated qffspring of the Balcan. populations,withwhieh it. hasthepointe!i shape
of thebill in.common,or the vartglJard of the' .tenuirostrispopulations, penetra­
ting intbAsia Minor out of their originalCatlCasian. refnge;
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Dèndrocopos major harterti (A rr i 9 0 n i 1902:. lVJ:a,cQ1Iler,VIT' Sardhlia).
Material examined: 15:Sardinia (Arzana, B()norva, Ilbano, LaQusei. Macomer,
Ogliastra. Villagrande) .-(Bru s se 1s Mfus.; coU. H' afrison; coll.Hens;
colL Meinertzhagen; ·coU. SUlem-Van Made).
Measurq'ments :
Wing& 132-139, average (7) 134.6; <;,129-'-'-139,average (8)133A mmo
Culmen & 25S,-30.average (7) 28; <;J 2S--,-29,average(8) 27 mm..
Range: Sardinia. . . . . .'
Subspecificcharacters·: Billpointed;.tholJgh· some.whafl!f:roIl9e:rtlraniIl.af1glicu~;
moreslenderthall iJ:'l hispallus; larger .andmore.robVst thaninitaliae.Ullder­
surfaCelllU.ch ·:.·like .' hispanus. infreshp:ulll,age.",erydaikc~ffeebr()wn;itis,

··h()wevèr, slJbjectto considerable ·fading.. becbmïngJightcreamybrown in spring
(April 23,. Ma~omer)' '.: Inspring pl)JIDagesome speC'imensre~elll,blel~ali<le)nthe
cólour of.·the.underside, ·but these .canpe distin",.uishe:dfromt!Jatrqc~bxthe
still more Of less distinct brownishtinge, whtch is Inis,singil1ita{ii2e. Mor.eover.
the browncolour.is distinctly. differentfrolll,. that. found)ncentraland west Euro-.
pean subspecies. The red on the lJnèIersurface. is .. verydarkandbright,· andthe
outer' .tailfeathers' are more· strongIy and mÇ>re regular:y barred .. "'Ïth black ·..aud·
white. than in. allother. European. races excepthispqnlfs<and pBt'rofl:The •in-­
creaseofmdanine .onthe tailfeathers is.cle~rIydeU1opstratedin thethi~dpair,
inwhich the whiteisabselltor ()nlyscarcely r.epresented. at thetipoftheJe<tthersc
The ~ white patches on thewing· quills. arealso .' rdativelY sll'lalI,' .

Dendrocopos major parrofi(Ha r ter~J911:t(}rsita).
Materialexaminoo:2: Corsida (E"isa Vizzavona) . .-,(,"'J~". .'YL'·"'J·.fL

hagen). ..... .
Mea~urements :Wing &
Range: Corsica.
Subspecific charadets: The specimens examined
from Sardinia ; they have, however, a shghtly Iarger andn1pre l"obÛ~LpiJ,l,

Hartert (1912) gives the followingmeasurementsof<thefulnien:h<lrterti:
25-28, once 30; parroti : 30-335 mmo The specimenscanb:disti~~llished"
from the only one available hispanus, bX havingaslightly lighterc\'l'ou.redlln­
dersudace, . which is less tinged' with reddish brown, and by the sli~htIYln()l'e

slender bill. .. . .. .' ..... . . . ..... ..' .... '. >i> .e
Biotope: The race is. according tb Jou r da i n (1912 )common .in·theçonife~
rous zone between 600 and 1200 m,but
the lower cork.coaks and cilive-growths.
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Dendrocopos'. major canariensis (Koenig•. 1889·: Yerterife, Cmarian Ishnds),
Material examined: 11: Tenerife(co~lected.by Th ann er) .. ,,(Cop~n ­
hagen Mus.>; Du..blinMus.; Leiden Mus.; coll. Meinertzhagen;
colL SilIem"V all M a TIe). .

Me~suremerlts: '.' ' '. . '.' .'. '......•...... ' .
Wing5 '131~137èaverage(6)133.7; %' 13:2--135, average(5) 13U
Culm.en . ó 265-"---30,aver~ge(6) 28,4;
Range:·Yeneri-fé, .Canarian .' Islands.•
Subspecific '. chaz'aete;rs;Thisrace canhardlybe .disUnguisheclJfi'Jmthe ..Sar­
c1inian,xace~arterti-butstill.itis different .in .the .lessext~nsionofwhitçinJhe
lateral taiIfeathers, i)1 >\Vhichtheregu;ar blélCk bars "re as wideas, orbroader
than,the whiteinterspaces,andby,theparalIel phenomenooofrelativedirni~u_

. tioflOf white inthe'proximalwin,gquilIs.. Thelower flanksare partlywhitein
both. races,~ndthe.forepeadin. ç~nariensi,smaybe.either wbitishor tingedwith
buffy, as. is .th~ case in aU S:W, European ". spedrnens.N0 .redcerxical./3ollar !
Bill .slenclerand rather sharplypointed.. . ". '. . . .... .' .•...........•. ....•......
Biotope: Théraceappearsh)be c?nfirledto •• th~ hea~y. )ll?untainO\ls.forestsqf
pinuscanariensisbetween,1200and18QO rn, whichis thesa)lle regionasis in­
habtted bythe rareFc-ingillaleydea(K oe n ig,1890;BanIÎ el'm a,n,,1920).

Dendrocop~s majlltthanneri(LeRo {19Ll: Gran •Canaria,CanarianIslands}.
Materifll exarninéd :4: Mogan, Gran CanariiL-(L ei den Mus;;coIL~iJIe In>

Van Marle). < '. '.' ' ' '. ..i'
Measureme;nts: Wing 5131.135; <;> 131, 138.mm: Cuhneni30.)0: '<;>27,
n~ .
Range: GranCanaria,C:an~Tian.Islands.. . . '. . .i,> ..•...
Subspeèific ·charaeters<:. ,At ()nce . distinguishqble fr.om .canal'iensisby themuçh
ligh tersolorationunderneath,which"jn.\:bespecimens. ex.amitled.isjsabelline ..buH.­
Otherwiseexactly Jikecan-ariensis,The.generalco~ourof theund~rpartsdosely
resembles those of theBqkqnspecimens,h.aving th.e same pr()nounçedisábelline
tin.ge.· In the: late' spring .specimèns .beforeme, the' breast feathersare ... stained
witlrdarkpatcbes,'appate:ntly 'origii!ating . trom the.resinous substáncesofthe
pine.trees •• in'Yhkh theylive.
Biof<:lpe; Therace is equally cöJ1finedto thepineforests, bIlt averagingat
lqweraltitudethan the:' Te~erife race. (900-1200 m).(Bartnerman, ]920).

Dendrocoposmajor hjspanl.1s (Sch 1üter
Material exami,ned:. 3 ~Portugal{CetcedilIa

co1L Mein.e rt zhagen:i{ wing14L5,culrnen29mm;-,-.Cintra ($outh),
LeidenMus, ;1) wing127,çulmçn 27'mm; --.c-Goimbra{Central),Leiden
Mus.).
Range: .Iberian
uriknowh.
Subspecificcha,tacters:A very datk hrownc:oloured race, the lluclersllrfaCe being
darkeraridbrmv.ner than in ...·angliçt1s... Bil!pointed ... androbust.In thequillsof
wing ..'and tail·.· a general increaseofQlelanine is .apparen,t: The. outermostt;yo
pairsoftailfeathers are broadlybarredwith blackand the thirdpair lJas rnllch
less ,white.at thetip .•thé\n .in···centrqlandW, ,European specimens,'A red· crescent
<1D tlJebreastmay.be absent or present, or qnly slightly indicated .. (S .~. hlü ter.
1908.).The ,diHerenc:esin siZe·between thetwo adultspecirnens<examined is
note"Worthy.
B{qtópe:. The .race. occursinJair nUÏ111;>ersinCOl'kwoocls a1l4 'oIiveplantations
inPortug~L(Tai t, 1924); in Spain it is also observed inpjneforests: Anda-
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Dendrocopos major mauritanus (B r e h m
ris 0 n (1944) to the 10w1ands).
MEJterial examined: none,
Meqsarerrients: Wing accordipg to H a fT is ö n
123.8mm.
Rqnge : Coastallow1ands of N. Morocco: .
Sabspecifiè chqmcters:This race seemsto be hard to characterize, owil)lg t0tbe
existence oftransitiona1 specimens betweenhispanas all the one !land afld nami­
dus on the other hand. The redbreastband maybeeitherpresent or absent,
but it is neverintermingled with black, as is thecaseinnamidus.The general
colour .oftheunderparts is usually muchpaler than in·hispanus,apparently
somewhatintermedülte between hispanus and nurhidas ; accordillg to, Ha: r ti son
(1944) f.t is "mostly palebuffy white" (p. 62). Theforîn ofbillapparentlyjs
the s,ame as is found ip lynesi and hispanus. ..

1ucianSierras(Abies pinsqpoforests': Ly nes, l~12}.Sierl'a de GiJ.q.dal'ralIla,
and 'Sierra de Gredos (W ft h e rb y 1928); it is, fbundllestir;t9 in pinetrees
and feeding on, theseed,s ofpihe cones; wedgedintrunks(Wi therB y, 1928).

Dendrocopos major lynesi (H ar I' is 0 ril944 :l\:zro1.l, Midd1e Atlas, Ceptral
Mörocco, 4800 ft.). , "
Matériq{examined: 2 : Az,ou, MiddleAt1as(cotype); Taddert, High.Atlas
(coll.' Meinertzhagen); besides 1 without locality (Brussels Mus.).
Measurements :Wing i!) 135 ;\?13l;134 mmo Culmeni!) .285;\?26,265
mmo Wing according to Ha rTi s on (1944)129--'-136, average~ (14) l'51.71I1m:
Range: Middle and High Atlas of Morocco:
Sabspecific charqcters: This race is but poorlydistinguishablefromhisp'qnas,
the cöloration underneath perhaps being somewhat moreç:offee brown,ex<ictly.
matching the" Sardinian specimens, and the lateraltailfeathers beïngsomewhat.
more regularly transversely banded; otherwise I can findno differences. The
red breast collar is either present or absent. but apparentlyalways 'relativély
faintly developped, at all events averaging less than inmauriianus,inthis
respect resembling hispanus. Compared withmaaritqnás tliepresent race is
according to Har ri s 0 n (1944) distinctly darker underneath,varying from a
rather strong smokybrown to sandy brown pI' even buffy white. Measurements
larger. than in,mauritqnus. .
Biotope: The race isáccarding to Chawor thMust er s(1939} andMei:"
ne T tzh ag e n (1940), common in the llex woods" up, ta abaut 21QO m, and is
recorded ta 'be "exceedingly tame.

Dendrocoposmajor pozlzami(B 0 gda n 0 w 1879: Lenkoran).
Material examined:2: Lenkoran. -(B r u ss els Mus.; Lei denMlis:):
Measurements: Wing \? 123; 123 mmo Culmeu \?27.5,,28.5 mm, Accor:t1ing
toDénientieH (1934) wing (17) 1205-128 mmo
Range: S. Caspian Mountains, eastwards hom Astarabad inPersia. westwards
to ,theplains of Lenkoran.
Subspecific examinaticm: The.race is charaèterizedbyth~ verydarkclear brown
underside and thebrightred undert<iilcovertsand lower abdomen. Theinc:rease
of (phaeo-) melanine is alsoexpressed in the brown tinge ofthèearcoverts and
of the patch on the sides óf the neck,which in other races is more, orless pure
white, as a1soin theproximal scapulars, whichin onespedmen (Leiden
Mus:) are not white but slightly tinged with brOWll. Thebill is pointed and
sharpe. Size relatiV'ely smalL .
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VIII Dendrócl:f.,os syriacus(fiem p ri C h& Shrenoe,r g).
This D. majot~likeform(witb4subspeciés)basbeengiven. specific rapkowing
to the f~ct that it is foundside by.side withracesofD, major. both in. S, Eo·
Europe and TransC;iucasia.$yriacusshows '. a numberof .taxonomie •. diHerences
by.wmchit can bedistinguishe.c;l'from major'(d., S t r esem aun.1920):ge~

neml colorationdullbrownish black;not glossy blue b'ackasinmajor;under­
parts slightlystreaked.especiallyon thc. lowerfl~nksand thighs, insome cases
inc1ining to .. cross· bars;.lateralrectrieesblack.or with a'fe'Ywhitespots. only;
no b'ackpost",urieular. band;greater extensionofwhiteQnforehe;id~ndred
on hindue,ck; nasaltufts greyish white. notblack asin Vlájol'.ShapeciLbill
slen~erandpointed.Inthe. juveniledress a broad black-;incl-redgorge,t is usually
present C'Blutspecht'·). h~sides,thedull greyish underparts are. veryheavily
striped; in· this' respect. juveniIe birdsof sYl'iacus· much resemhle thoseof numi~
qt1~! '

Bioto~e: ·.Pódzamf appeats .. tohecommonin .the,. charaderistk'almosftruearctoc
tertiary dedduousInountain Jotests ... (Que~cus, Carpinus, Fagus, (,llmus, Pter?~·
çarya, }uglans) from theplainsup tothè treeAine.(R ad de.IB84; St re s.e-
mann.1928). .

Dendrocoposiniljor numidus· (Malherbe 1842:0ran. Aigeda).
fvla,terialexamined: Tunesia.•. (6). ; Algeria .. (7) ;.l'vlorocco (3);' •. without .. exact
loca.lity (2), -(Itrus se lsM~s:; Leiden Mus.; yoll. Mei ner t z;ha gen;
c<>ILSillem-V<l~M~t']eJ,

M easure/Tlents:.. .. . . .;.. . .. .. . . . ,.. '.
Wi.n9(L124~13La"eràge. (7) .1~8.0; ç;> 127--:-130,.<l"efage(9J128.4 rrllTI.
Ctilmen~<30-34.average (.7)31.9; .' ~ .. 27'--30.average (8) 28.6 mmo
Range: Tunesia; Aigetia.. as fat west ,at .leastto the Merada .Mountains. in ex­
tremeE.MorQCCO(~. ~.juv.June20----July 10. 1943.• <:011. Me inertz-
ha g.en)... '.
Sllbspecifii::ckra2têrs: Directly distinQuished fromtnauritanus: (1) thébreast
co'lal'is always present and. though .• variablé in extent. usually~ell deve1opped.
It isconspicuously intermingled witb Jy~ack. the lätter colour. originatil).g Jro~the

hlatk hasesof. the. red-tipped feath~rs; (2) theunderside' appear's t~. he some'Yhat
···lighter,less tingedwith.·brown.and (3).the billis much10I1gerandof a.very,

slender shape, b,eingthe longest hill.of thespecies found inEurope;~AjUl/e­
nile. speciOlenin ·the.L eide n ..Mus.·.h~s' apart. from .. the ... broy,lnish ..·hlackbreast·
h;ind with .. only .. a 'few red. tips.a.conspicuouslystriped .. underside,bec()ming;il­
most transversely. ha.rredon the.thighs .and lower fIanks.·thus. showingresemc
bla..nceswiththeJuvenikplum;ige of D,syriacus! . ., .... .... . ..• 0

Biotope:ln N:}\ftica thespecies is saidtobeadenizenof oak-forests. only.
apparèntly never having beenfound in coniferous{Aleppo-) forests( d. Ba ri ~
n erm an. 1927). . , 0
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1919), Mesopotamia, W. Persia {ZagrossMts; P al u dah,}938},an((.pro"
bably S, Caspian Mts, (S a r 1.1 dn y, 'J911),
8'ubspecificcharacters:. Black shaft streakson f1anks andthighsonly, fàindy
developped; no conspicuous .cross bars.

.Biolope : The species inhabitsdeciduous J(lrests oLseveraLkind,especiqUyoáks
in park-hke land-scapes, gardens andtrees in cultivatedareas:À.nkara:nuJ;lle­
rous inthe gardens, nestsfound in poplars (K u mme rlöw esNidham­
me r, 1935) ; Aleppo: numerous in the gardens, nests foundill mu'ber'rytl'ees
(C I ar k e, 1924). In Asia l\;Iinor' the species is 'found .at.lower '. altitIldes than
major, butill Persia it isobserved at ca 1200m(Zagrossl\1ts:·galt1dan;
1938),'Yhereas With etby (1903: Fars) f.ound nests at calOOO(andca
2000m. . '
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DendrocoJlos, syriacus balcan,icus .(Ge ngler&
donia, Servia, Bulgana).
Matèrialexamined : 1 :(;2, Verehez, Buigaria ; \Ving J33:> eculrrÎen 2S nim lateral
tailfeatherswitha.smaU white subapicalspotontheouter webpnly."C;coI1.

H ar I' i s on).. .... ...' .......'... ' '.. '.""
Range and.· Biotope: ·After·the ·species·had hèen,discov,ered'in',.S:E..,Europe·hY
S t r e s em ann& Gen 9 I erin, 1919. it seemsthat itis busyextending its
range with a surprising rapidity.,It. is known tl'0mBulgaria(Klein. 1925;
H a ui s 0 n & Pa t e ff, 1939), Macedorlia;and SerVia.but'alsofrom,Ru_
menia (Dobru~sha)and from theother.side. of theTransylvanianAlps,~Yen

breeding in·· the region .between. the riversTheiss ,<md D.ohäü.'·(~chenk 1939;
St r e se man n.. 1943). In' aU. these CQUntries itoccurssidepy",ithD.l11,ajc:>.r
candidus,which, however; appears to be scarceinServia; MacedOl.1ia, ~ndW~
Bulgaria.It.is a mostnoteworthyfact,. thattheecological,. diffeI'encesbetween
balcanicusand candidus . are so.'sharplydefin~d .thatbalc.ani('.us is. äbl,e to pene­
trate intotheregion of éandidl1s 'Yithoutpushingawaythisnative ,species:
candidus is ·confined. totrue forest regiops,ohenbeing fOl.lndin the .. mountains.
vlhereas syriacus seems to prefer gardens and trees in c~1tivated areas, whlch
representa much more avaiIable blotope than thatofca.rzdidus(Stnes~mann,
1943). N evertheless, in Sofia balcanicusand. candidus ha\T~beenobservedd]lring
thewinter in the same tree, but from the RhodopeM.oulltains{S.W;BuIg~ri<l)

apparentlyonlycandidus iskno'Yn (Ha rrison &'P at eff,1933); the.saJ;lle
maybe true .withreference to thedenseconiferous' forests of theAlibot~sh

Mountaihs (S,W. Bulgaria)betweelli HOOaIld1900 malt.{Scha rnke&
Wo It 1938). Further progress of the' penetration of balcanicusinto E, E,urope
is tobe expected. '. . . . . ..•...... ..'.... .., , ' ..
From the present knowledge .onthe· distr\butiollof balcanicusi~S: KEuropëiÇ ".
is. not· difficult tq decide togive balcanicus fu]. specific ra,nk(Geng)er, 1920)
in.spite·of the e'xtènsivespeculationsmad~byStresem. anJ;l(1920).in .order to···
maintain. balcanicus as a·.. subspecies of ·major,.SLreseJ;llannehangedhis
opinions in 1925already,when K Ie i n(1925) found candidus and. balcanicus
in 'equal numbers in Bulgaria. apparent1Y.'\'fithouthybridizingataniniportant
scale. The descriptions of theonly two known hybrids bet'\'feen.Géj.ndidusand
balcanicus .(Veles, .Bulgaria. wing 133 mm:S tre s e mann,1920; •.. Overbasz.
Hungaria.wing134mm :Ra teH, 1939) much resembie eachother, thebirds
apparent1y being onlyslightly differ~nt trom candidus; The presënce.ofslï'ght
traces of cross barring on the lower f1anksand thighs andtheabsence>of ablack
postauricular band inthe Hungariiln ' and . the faintdevelopment,àf it in the
Macedoniah specimen appear to be the.onIytràces oIthe$upp.os~dhybrid

. origin of these specimens. .



fB lyth 1849:Rawalpindi)...>
selndea.nusI-l.o. r B f i. e 1d

IXDel1dröç()~os ..a~~imilis
Syiiohym (cL Stre~emanIT, .1921
Mö () t eI858:.Shikarpqf'" Sind,
Material exainin.ed:.. 2:.··Munchar,Sind;:··Peshawar,
hagen): . ......••... '. < ". .
M easut~ments::wirrg6113;'i)jJ9mtn; .' .' .' ..•... .... '.'
Rang.e:Beloetschistan,Sind,and .. W:.P)JnjaQ; êastwardtoabo)Jt. Jheluln<listri~t
(Ticeh.lIrs t,,1923}, north,toP"shawal' : fairlyCommOrIu"ar Quetta (Mei­
nel' t.zhag~n,1920). gawalpindi,~nd Jn the Salt Range(W histl er,
1916,andl922): . ...<.... ....•. '. '. . i. ............:

.Biofopeand. Discussiqn: In.ifs.,relatlve smalt rarIge. assimilisappearst0t(place .
sydacus, \yit~ •.. o/hich ithasneverbeen.fouI1d ..in th,e·samecQuntry.,:-.silriactls ..does
not go farthe!r eétstthan ta th,eyol'~anoe .Kuh-i-Tuftall in PersiétnBéloetschistar;
In theEast (Sind). therahge~fassimilisb?rdersthatof Leiopïcusmahrattensis.
Assimilis an9mahrattensis are the on!y species ofWoodplXkerfoundi~Sind

fT i<:ehurst:1923),whereth~yappÇlrentlyhve'inalZather stranginter"
specificcOlnp~titioI1owing·.tö thefa'ctthat.they. inh?bitthe.sametyp~ofbiotope:
low itlngleand thorn scrub<usuallyin Iow ..'altitudes' (MeiIlertzhagen;in.
litt,<1946) .;. each species being nutnerous.in those. placesönlywheretheotheriS
scarceorabsent. .AssimilishasbeenIoundbreedingespedalIy (' in Tamarlsks

'. (Sind; 14 of 23 .nestingholês;T i c eh u rst,1923}; JnQ)JettaWh.itë­
head(1909l;found if)Jsuallybreeding inmulberry trees.
As:Simili.sis soeI()set() the . fr1.;ljor .group:that ithas beenspecirically united .wlth
itbyHaFt ert(19g0) ,a'though separat"d frol1l it again in J9.l2.Dé me t;r­
tie f f(19341 ·alsçlfoundévi~ence.in favour of thespedfic uniting'Vithmafoc
togetherwith sfJl'iacusand himalayetisis. . '. ". .......•..... . .
Judgillg.fr?11l i t,s rangeé\~d the' .close. taxonomksimilaritieswith. sydacus,a,ssi­
milisapp"ars tö bea rgmuant?fthe satriépopubtions .• ftom whichalsosgriacus
hasoriginated.. As insyriacus thereis ...• nopostauricular stripe, and. the1!nder­
parts. arewhite orcreamY;é\red breast.. band, however, dgesnot.appeartèl b.e
present neitherin .juvenile nor in adult specimens,although red tips toth" Qreast
feathers. have. been observedin. severalrare occasions (H ar te r t, 1912) ; young

,', --.,-'" ,~_-'.--'-_ -"«<".-,, >, - ,,>:<_:,",>:'J'- ''>:''-_' -«. ,"

~ -"; >,-~- -;':-"'.'"-'.' .. ','.- <,'-> --~ :" ,~: ,;',,,:: .:',: ~--; :> ~~-":<, -",':" -< ;' ,";/'; '. ,;'; :-:,' .',' -:-,;
Dendtocop~sfl)'~iacuswilleriSarud nyJ908:' fIJt; ..Ac'u·"..... U',cW"f·...,.. ~ ••

Material exarrûnecl:nor;:e"i .........•................ >
Range:. On1yknown hom thetypeclocaIityr. ·wh"re·
Pistaè~a"andPopulus.for~~ts.< ' '.. .
Subspecific .charactets :~On:Y·.• dis~inguished Irom' syri$ctlsbylarger.size . acid.
proba~IYl1lo~eslendet< shape.·~f bilL Accotding to S arud n y(1909} ~ing of
3 <1',. t> f32~13~ mm,whereas"W;PersiarI;1 meas)Jl'e 124~13havel'áge
(9) ,127.2 mm.

.IMldrQéOpossyriáéustransçau~asi<;us

llJate1!ia.le~~mined :n?r;:e'i. . ". ...<> . ..
Range:· Tr<lnscÇlll~asia,inth~r~gionsof.. Tiflis·· ·andElisabethp~l,VJhere. it oe'
cllrssid~byside o/ith.EJ .rnajol'."kutf/e" :Accordinqto R a.d d e .(1884 ).both
speciesaBP"ar:to~b~equaUynllmerous.. ir;:.<the •neigbourhoo9i of <TifIis,.·.although.
heco~Id()bt~in12 speci1l1~n~ofm~joèé\ndorly ... 4... of 'syl'iacus~ThëyafiditY" of .
thef;áçetra.nscauçasi~u~h<lsbeeprecent1ydoubtedby D.éme n ti elf(1934).
Itis .·poSSib.lethatthe.greateramqllnt.·ofwhiteonthelateral tailf"athers is tbe
~esult.of it;rterbreeding'Witrin~for!. . '.. . .
Suf'sPeófiFcharacter,s:Only ....diffeis .. Erom
whitecrossharson.the•. lateraltailfeathers



birds show faintlystreaked underpartsand,áossb~rsöntheflaIl}xs,asiIlt~e
adults of, sydacus. Although inhabiting' all. Asiaticrangeassimilis,n~v~rtheless;

is of a, secundary Europeanorigin since' it, apparentlyrepresentsthè" distalform
ofthe chainof. syriacuspopulations., that historicall'yhave originated Iromeach
ot4er,andthat have beendriven, away ,', from Europe.by successive Asiatic in­
vaders, ,,(major, poeliami; .major candidus ;' 'major. tenuirostri§J,' Vfiththe;' excep­
tion of medius;assimilis, is the most anti(jueE\lropean formoft4egroup,having
retaihed a", whoHy red cro",n" intheadllltmale. Ithasbeen, jsolat~dJrotn,the
fmmer sydacus populationsby the northward exten~ionofthe Persian Gulf,
which has left pleistocene deposits in E. Persia,'west of therecentrange of

assimilis'. , " , , ", ' ' ,,', ,;,,' "',',.
As ,is a common phenomenon in those forms, that have beepdrivenawayfar
frQm their main center of "dispersal. ,assimilis 'isthe:s!ÎlallestEurppeantnember
ofthe major. group: wing, U6---U6 mm (H à d en, 1912). '

.
I am still in cloubt, concerning the'relationshipof the;aberrantspec:ies D.. ;ifiz(Yf1a.e
(H a rgi tt)and "l)esertipicqs" dorae (B ates &Kinnea.r).Up.likeáll

,other American members of the. genus Dendroc~pos,arizonaeshQ'.Vscrpssbar­
ring ,.cn. the lateraltailfeathers only, the.:whole \lppersurfaçe being '. unifon~l
earthy, brown, . .qnly the"quiIlfeathers showing thecharacter\l'ticwhite;.b:(ltches,
In this respect adzonae stands taxónomicaHyquite isolàted,\lwessl)esertipü:us
dorae is also regarded asa farm ofDen,drocopos.JudgingfrqmthedescripUml
of dorae (Kinn ea r &Bat es, 1935)it ismost)il\;elythélt inreseml;>ksati~

zonaein itsexternal features: dorae,is describedbYI<i.nn~aT(inlitt,,1946J

as "auniform brown ,bird ",ith - in the male~.a red napeand - i~ bath sexes
----;some red on the abdomen". Afterad~rectcQmp'qril'>Oninthe BritishM\lseUlIl
Ki n,n ea r ,informs' me as follows· (inlitt., '1.947): ,"ThetwoWoódpeckers l).
dorae and D.arizonae have a superficial resemblapceb\ltdoraehasno",4ite
on the sides of head and neck nor is the underside spotted, whilein D. ,adzon,ae
the scarletspot on the abdomen is '!bsent". l'hemonotypicgenus l)esertipicus
has been based by Ki n n e a r&Bates(l935)upon theiibsence~rthe

characteristic malar stripe" and any, whUeon·. scapularsand back, Amalarstripe
is present in arizonae but a, uniform brown coloration, of, the upper surface
is '·fourid inboth adz(Jnaè and ,', dorae. The' malar, stripeisa)soquit~ obsolete
in a typicalmemberof, Dêndrocpposas D. medius,although traces· of 'its
presênce in thisspecies can still be detected. Nevérthelèss, Haá~o~aeisstill

treated 'as a spêciesof Dendrocopos, . no'. argumêntsexistju~tifying the·, Illain­
tainance of ':Desertipicus". Pet ers (in litt.~1946)< <;llsohashispou&tscQn­
cerping thevalidity ofthis genus, although he hasnot personqUy seell iteither,

.but,., Kin nea r (in. litt., ...·1946) still >pre!E;tsto}xêêP .itä~ ••alÏ10notypicgenus.
At all events, both ,the-areas.of. ariionae. and do~ae,are,si!U<;lted,on ',thev~ryolit­

skirts of the holarctic region, aÎtho\lgh appareptly inbiotopestha,t c2J>lpot ~<di­
rectly compared. Besides dorae appears toinhabita biotopethatrepresentsthe v~ry

limits of the ecological possibilities suitable toa woodpecker''rhey may becon~

sidered to he the offspring of a formergenerallydistributed for~;alth(Ju,ght~ey

are apparently not directly rel<;lted, with eal'h other:inäoéae theund~rtail~ ,
coverts and the lowe,r abdomen are tinged wUh red, whereas ·the red 'coloration_
is absent in arizonae; as in all North' American species of l)endroé~posl





VI DENDROCOPOSLEUCOTOS·.(BECHSTEIN).

THE HISTORY OF DENDROCOPO$ LE.UCOTOS (Be i:hslei n).

D.l~ucotoshasnot 050 widea range ps D. major,bUtstiIlitoccutsfromthe
bordersofthe Pacific .to almost thöse of the ,AtlpnticOce<in,Oeing,àbsentih
theCentral.Asiatic mountains (Tian Shan) .. pu.d inthe HilIlalayas..'
The' most important factthatmayspreadsome Iightu~o.nthehistory6fits
postglacial.distributionistheresemblance '.of. Manchuriqn.specirnèns ('~ussurien-·.,
sis")withthosefromE. and N.E.Europe (le'ucotös), This resemblancemay
becalledan identitysinceneither S te 9 rn ann (1930 atrd<1936);nor K oz­
lov,a (1932); norH ar te r t- S te/nb a cher (1935)bave ,succeededin
discovering useful.distinguishing· charàctersbetween "ussarieT'lsis"and leac,otos;
Nevertheless, it Seems thatS tegm an n .(1936) .couldnot decide toreferthe
E ..Asiptic .P9pulations to leucotos. .As all E .. Asiatle .birdsappepr tG> be of ·one
general. type, which. indeed, shows a certainamount of indhlidualvariability,
incIining to beslightly more white.onuppersideandlateral rectricesinKam­
chatka, still S te 9 ma nn. (I.c.) usesthe name vozn~ssens,kii.(ButurILJl
1907: Kamchatka) for them. As no sufficient materialwas available torecog'nize
possible verys~ight con~tant differences, both voznessenskii (Kamchatka). ,ussu-
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Qlack··walnut, .... locust .·.(B.en t, 1939) .• ·.Th~ "species ..appeats.·to.bë;~C<lrc'e>initi.
whole range.öften travelling .in smal!. flocksof5-15.specii)1ens, ........••..:. ...... >
J)ldging .. from theabove discussed distributioll of:llri.zdt;laea~dits<:<:>ortetati~1l
.with one .ofthe .southemmostsituated.glaciaL f()rest refu~ia;.i.taPJl~arst!lat
O. arizonaeis an old form.Fromataxonorniealpointofvie~vithasnódiref:t

re~ativesin the nearetic fauna, but a c1oseexteriorsim.ilarity:aJlparelJ.tlye~i~ts
with dorae, as has beendiscussed above. Still;:Ldoubtwhetherarizó~aeçall

beconsidered to represent the onlymember of tpeextensiveD;matorg~0tlP
found in.. the· New World. or ·whether. it.' is an' abertantformofs0m.eJ:l0t.y.et
recognizedgroup of Dendrocopos-like .woodpeckers, whieh .···onee oecurreil· in
NorthAmeriea.. I.indine. to'take thefirst. mentionedoPil1iotlbasedupon~h(
consideration that no. otheroearcticmembers. of .Dendro<:oposa~ekriowll posses~ '.'
sing. a uniform (neither white, nortransverselybarred) upperside,acharacter,
which is an exclusivefeature. of the major group. NevertheJess; LrèaH~eth~t

.arizonae differsfrom. themajorgroup in the.followingrespect:S:(1 ) Jackofred
. on .lower abdomendr ·under tailcoverts, .. (2) .' underside .bro:adly '. spoited orsqua-',

mated caused by the presence of a dark brown apicalspottoeach feath~r.1'he
absence of white shoulder-patches does not 'appear tometo~eacriteriiItiIfor

exc1uding arizonae out of the major group,as has been pointedoutintb~chapter
on' dorae. .' .... ..'.. .• '. . ....•...

Independently .Irom ,anyclecisioIi taken.in thedilemmaJ.'ègardingthefelatipnship
of D.arizona'f:, Eurasia~ay be considered to .be the original hOIll~ofthe
D; major group, America having been peopled in sómepregiacial time, ,amillot
afterwards, as is indicatedby the absence in. North Amerièaof allothermembers.
of fhe genus with uniform browo or black upperparts(hindnecktocentralrectri;.
ces.. exduding scapulars); which in Eurasia are represented iri. 050 IDaJlY forms.
Faint indications of white bars: on rump and .scapularshavebeellifound by
Swarthlfide Be n t, 1939) in someArizonan specimens. Thesetraces may,

.becaused •by· narrowwhite edgings· to some of tbe fealliers,:aphenomenóJl that
. L alsofound' in tbe only I specimen of D. major fscherskii; which I wasable te;
exàrninè.
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ri.ensis .. (SideII1i, •S.Ussuria},.<trid sBghalinenSis (Sakhalin.} . ine treatedher(;>;'as.
sl'nonl'ffiSofleucotos..S te. gman n ·(1936}, •.• however,.couldllOt .·detèct·.·diffe-.
rençesbetween speciIllellsfrom Transbaicaliaand from.Kamch~tka.i ..i.··
Siberian populatio.ns,howe~er,indinetoproduce. a Cl~rtain~mOUI~tofQ'eneralll"

more whitespeci~ens,.. conspicuousll' on. both upper~, andunderparts;· besIdes,
showi.ng. red~ctionofblack streaks on theunderside .. andofblack.bélrs '.?ntertials
and lat~raltélilfeathers. Insome cases even specimens possessing wqitè .patchês
on the.çen,tral •.. rectrices ()cctir,whieh is aunique exception in~hespecies(§te g"
ma ~n, ·1(30).Thepurest "",h!te specimens of this. type {uralensis} are foune!..
according to Ste g ma nn· (1936) '. in almast Unif()rmpopu~ationl>intheS... Ural
me)Untains, ·l'ransuraIia, Télra: Tobolsk,. and .. the· region· .where. the·. rivers ..·.• Irt9sch
and Obme~t;.besides,iII the Jorést~oasesof.the S.W;. Siberian.steppes.Irr these
regionsno. heavill'stl"ipedbirdsaresaid tooccur,· but J~oinQ'.in~astern.as weil
asin westerndirectionsheavilystriped.birds.occurmore Jrequently(e.g,.A]tai).
whereasJight birds becornegradllallyrarer, heing. totallYabsen,t in·N.Europe
aJ,ldpoland.onthe onè .. h;md.amIManchUria. ontheoth~rhand;FinaHl',·the
Puréwhitebackedformteuc.ot.0s igln .Eur()pe most commo.nin Russia .... (although
rareiu,rnanl'centralreQ'ioIls: .. Grote,1926; '.'southtp a.bout19~~O'~.L.iJ,l

PoltaW'8 ,gew.andonthe. Jower.Wölga":K ozIo va, ïnlitt;, 1946},FeJ:.moscan~
dinayia (ratherCcommon inNorway:K 0, 1 th 0 ff. & JäQ'er skiöid, 1898),
BalticStates,aml Poland.becoming rareinBohemla andthe Célrpathia.nmoun-­
tains, .and·. ex~reII1e1y xareinCentral Germany (severalrecorqs; .ea~twardsto ..
the Draçhenfels on Rhine : 22.vLi905,d. N ie th am mer; 1938}:.q.reedinQ'iri
S.Germany:and probablyoccurringexceptIQ.rlalll'ln SwitzerIan<l(Bi.erL 1945),

. and .·N.. ltàly ... (A rr iQ'9uL .1929}, It .. has ... neyer.·.. beenrecorded .from·•.. DenII1ark,
Netherlands, .' F rance..Great Brit~iIl' .. whereas. ·one .douhtful. record . .isknöwn,· Erom
BelgiuIll{AubelnearLiege:XIl840·.~ Van H ayre, 1928}. Co.nsequentll'olle
mal' suggest,thatle!1C()tospo~tglaciallyhas •. spread fromthe ManchuriaUyla;.
cial forest refugium, through tbetaigaof Siberia IntoE..Europe, .where. it .·\1as
extendedits rangee~enJarther.westward. than D. m. l71~jor.lt alsphas spread
alöngtbe .Aslatie coastinhc;>rthei'Ildirection into Sakhalin Islandand Kamchatka;
andviaHokkaido alsöjntothesouthernmost island of th~ Kuriles ch'ain(Ku­
.na~hiri, notcoIl111lon: Hergman.1931). In the course ofpostglacialtimes, .
differences in the plumageof .tbe Siberian oircls took.place. the· feathersbecoming .
lpnger ·andsofter, .·espedallyonthe back,whereas .theeumeianiQepigmentatio.n
becamegraduallymorereducedontertials and lateral rectrices:th~ who~eevolu­

tion. I'esultiIlg in the •. originpf. acharaeteristie ~iberianbird "",ith awhiteappea~

raIlceand with a~oha.nd dp~nl'pluIllage;Basèd upoIlth~recentdistribution,
.it is. supposeqbythe author. thatthe .trans;formationifrom leueotosinto uralensis
is ,.. of ·.a .postglacial.date:An.argument in favour· ofthis theorl'Js .furnishedbl'
the fact, that t~e E" AsiéltieleuFotospopulations have a Tatherdisconnect~d
area,beingföundinwhatK oz 1ova(1932}called isolatedcolOIlies~ Minus~

sinsk,Altai, Ken~ei, Amur(LesserKhingan Mts.), S.· Uss~ri~;Uralensisisfo,uIld
Ilorth and,northwestofsome of. these regions; itseastem boundariesgoing .as
far·. asapproximatell'tolrkutsk.. Thus,in Minussinsk, Altai,andKentei 'Mts.,

Jthe .orijJiIlal .•. Man<:hUrianb.irds . hàVe. ·'·retained·· thek ·characters.whmas. ·the
northentl popul~tfons .. have Jjecpme chaIlged. The· satrietl'pe ,•. pf .. distribution ... is
foundjn· GàrN11usgland.ariu~:theracebambergibeing· f()UIld inManchwia audin
the E: Tian Shan(Kor!a );fue;Siberian race. brandti. occurringnorth .and Ilorth.-
wdt.ofit(VO()us.1945), .. .•... ........•....•..
D. leucotosisby farnot the only bird-spedes. from whiehit has. beenconsidered
to· have spread postgladallyoyt of Manchuria through thewhp}e'of Siberiainto
E. Europe. Re in ig. Jl938)supposed ir forCraetesintàustus.\vhich ·postglà"
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dalfyhas reachedN. Scandir,lavi~, as.also forDt'~ocopus .
recent y:ears has spread so~onspicuously intoW. E\lrope :;,dieöstllcb,eHer­
ktmftdieses YogeJs. stehtfest und wohl.ebensó sicherist,.ciass das înandschurL~èhe
Refugium der Ausgangsort '. für . die postglazialeAr~alenveitel1lng .• nachWesteI1
undNordel1'gewesenist" (Re i n i.g,l~38,p;. 82); Lalsesupposed itwith
referenceto .•.• Garcutus .g.. bambergi .·(Vo O.u s, 1945).CrE!desandDryoc()pus
apparently<havespread in conjunétion with the .tYPkaldenseconiJer()ustaiga..
but Gacrulusand D: leuccitos appeal' to have preferedthebirch<zqneofthe

taiga. .. . . ..•......... .' ....•.. '. .•.•. ..........T
All authors agree thatleucotos is but .very rarely.Jotlndin conifel'()l1,sfol'ests.
prefering open broad-leavedIorests with manydeadtrees.InitsSib~riaIl'l'ang~.
D. leucoto~;,fehlt im' ricbtigen Naddwaldeganz. Erkptnmtja<inder'"l'àigaz()pe
vor; ..• dochbewohnter. hier immer nul' .die mehrnritLaubhölzern,?estap:Qenen
Flussauen ,unel den. Waidrand. Für die Bil'kenwaldzone isfersehrçharaktel'isc
tisch, .In Jichteren ..·.• Kiefernbeständen. diemitI3.irken .•.. undEspeng;emischt.· sinQ;
ist erauchzu finden. Inder. Waldsteppe nichts71tenundsogar)ll1WüstenC<
gebietmitSaxaul-Bewachsung" (H: Joh aus enill litt.,1946):.lntgeAIlmr
r;egion thespecies inhabitsthe. broad-leaved forests onthe.moU~taillsIOpesanQ

along. the . streams (S t e 9 ma n n;) 930);in E. ~in~ndPyn~ö ne~Jlolt39)
found. ft .inextensivebroad~leaved woódsonly;twonestipg~()lesbeingsituaJed'
in .asound '. poplarand one ina 'decayedbirèh; H.() rtlip!l(1929)<describes
itasinhäbiting . the Ahorn4orest_zom~in.S;Finland,northto theOak~zo~e,this

being thé region, .wherePaÉ'us caeruleus andPié!iscanqsar:echaracterist~~;in
theBialo~iesvirgin forest it is a commOill breedingbirdinW-.arshydeçiQU(jtlS
woods,heing "locallyeven commonerthan D.major(Tischlel',19413);final~
Iy •in the BavarianAlpsthe species hasbeenobservedbree~ingin th()separÇS
of ·the .mixed.fqrest ... (mainlyAbies ·alpa .. andPicèa· excelséI),,\,,bereheechapd
mapl~.prevails: ". a nesting' h()le wassiti1áted inAbiesalb4\(':ifertl1e iuy1935),
another in a dead Fagus (Franz; 1937). lna11 these forestsdeadtre~san.d

decayedstumps .have'. to occur in. ab1.mdancy. to 'maket\1e .biotopesuitable to
D. leucotos.ln .. Switzerland the spedes isprobablyextreme1yrare-:Alth~ugh
only merttioned .by Me ylan [, Haller (l9461in,th~ hypoth~ticallistàf

Swiss bifQs, it appearstome thatavisua!obserovatioll •. byBi eri' (1945';
besides,adclitionalretilarks in litteris1946: .t, .28,YIlI .194,5, ". SU. ImJJ;ler valley,
~erl1erIura)is trustworthy. In the LeidenNIuseum2· mou.ntedspedll1elOls, <Ire
preserveqwith theindications"Suisse" (Te mnliIlck collection) ,butthis
may.·.be ··a•.. miStäke..... Jor.'·Silesie'·,. since.in Te.mmi nck.'s·',Manuel ... d'O'rf!ithó/o­
gie"(182Q, p •. 396) ,towhich is referred,QIJlytbis 10cality lSlllention.ed:ina
badh~ndwriting ."Suisse" ahd. "Silesie" .havethe ." same0:thqgraphicç:onh~ura~ .
tion,Nevertheless, in itspe~tration. into the A1ps, .'. the. postglacialej(tension .of
D.leucofos. agrees with that of D ..m.major.! . . ....•.. .........•...•... . .

Not only birds (D•. leucotos, Dryoèopos marlius, .CractesinféUlstufi"GtJrrulqs
g.bambergi) are thoughtto have spread .postglaciallyfromMilnchuriainto
Europe; Rei n ig .(1937) mentions anumberóf species .of. Pishes, andlrlse~ts

(amorig whichBombus hypnorum, Z~gaerla lonicera)thatprpbahly.()riginate
from '.. theAmur. region "aber .. aucb heuteist .der. Zuströnröstli~hel''Formen.im
nördlichen Europa noch nicht abgeschlossen"(R ei n.ig. 1937,p~>86}....•... '.•...•.•..•
The s\lrviyaf in a S.E. mecliterranean'refugium du.rinÇjthelastg1acialperiod
mustbesupposed with referenceto the .subspecies liltprili, .',Vhichcllfferscon.spi­
puouslyIrom leucotos in bàving the· whole back transverse:ybarreQ~ithblack.

.ltinhabits .SE: Europe. northwardtoBulgariaand .proqaply:totheDobrudsba
(S t r.e s erna nu;, 1920Aland Dalmatia; it occurs doubtfully in tbe. Pdepon­
nesus (N ie t ha m me r,. J.943), but ·abundantly in.' the Mamur;as fo,restin AI~
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baoia(Tj~e h'urst?Whi~,th~ 1',/1932).; inhabîtlngalsoAsia.Mjnof{vety
sporadically : Br a u.n, .•19Q8; ·K ll m mer löwe·.·&.Nieth<im.mer..... 1~35':
northel'nm()untains:.lIgazDagr.. 190Dnr)andthe,·w~stel1lCallç'asûS' (D~men •.,
t ieff.. 193tL&ilford(b,psa muchmoreres:trieted ,.area thpne.g.D.>syriacus
andtheS.E..popu:ptions?f D;medius:bef~gapparentJYqbse~tiothe,S.,Caspian
andthe.Il'<iOiao;regjons;andillSyria;· apparentlyalso inCrime<i.·(Gladk9'f
intitt.1916).It.iS~flidtqhavèöccllrreda•. fewtimeS;as~straggler" intoltaly
('Arri'g'.o.ni.1904),butdo4btfulrecordsexistintheIiteratlJreofitsocclJrrence
in Corsica andin theRyrenees:ltis mentioned ,.• by·[.egendl" ..~ .•. (1929)to
havebeeilicaptured•.•in .thepyreneés onseveraloccasions·..durillgthe.·I9.thcentury.·· '.
Forthefirst.. ·time .·.•app~fentbreedingbirdshave .'.been ..·•. taken .nea1' ..11rdos,.. io ,. the
spring~f185J···by.. Eoche.(1852).butthe\specieS)~ ..onlyrecentlyrediscove~d
byDa 0 is(1937)inthe wésternPY1'ellees. (&ad.:Gujlle~s·near;Bedous.
BassesPyrenleésJ.l'~eclescriptiorr9ivenb:YDa~is{193nfull:yagreeS.",itn
the.~u~speèific.chavact~rs()flilfc;r4i;Th~.spednxen,.W~ichjl1rr0'f·.intheParis·
Museum... has .been·~xaminedby,B.erJi() z, . ",ho·•• gi"es the .·.follqwing .·account:
··Malheureus~ment,capturé..·enpleinemuecet. 0.1sea.u .. esten'assez·.•·mallvais ·.état:
néansmoinss,ès .chara~tçres apparentssemblentle rapj>roc~erbeau"ollJ1decelJx

deJpfo!'me.. ··littordi"·.{iT!·.liU.;1946).;Ln.the.·:Bru~sels Museum'Iwas.·aple.tö
examine. twoPyreneesspedl1Iens{cS,'f) ·.;without..data·. jnt~ecolIe;etion .of
De.Se! ysLongch a mp.s, .BoththeseQldsp~cimén:s.'1'esem!?le .,liltordi,
/altho~gh the!?ack.-..yhich>.ls .no~ in .. ·. a. very.goodcoitdition•..sho,'fs. o,nl)'tra<;es
of .bJackcrossbafs. Thesamè m:ay'b7 said .•. of· two.specimensifrom:C:Orsica ·..ln
the· ~ollectlonof D eSel)'s.Longçham:ps(Bru~selsM\lseul1l,) ,. whichal~o
appeartoincline!olilfordi .i'ather th",.n to.leUl';9tos. Tb,ese specimeI1s" whi<;h~c~
Gording .totpela!?e1s<lretollectedbyIs ui. Jons f on(&.1~.1842) ... a~4
Wellhy >({jNI.l843) respectiv~ly,are•. rotth,eonly spe~imenskRownincol~,
leetions.sinceDr.\\1:!(uen:i: iwgote l1l,e' .( 1916) thilt jnthe':Natw:alI-listory .
MuseuillQf Bern two.·. specimells areprese!"(e&apparentlywithno.~ther<latà

than"Korsika'· .• ·In thes~cond .half ofthe19th andinthe20tbcenturynobody"
hasmet",ith this sprcies inCor~iça(d:Ar1'ig° ni,1904):jtsoccuTrence .'
in .that; island hasbe~nirldicáted\)yS'a Ivadoriooly{fideArrig.0 ni,
1904). Sothe speciesmay .. be.eitherexterminatedthere.9rbeqtremelyrare.
(mostprobably): .lts.occurrence iU thatremoteisland '. furnishes anfldditionaL
argu'lllentin.favourc;I thesuggestion that P'i:lel1~ótosin S,E.Eu~o:pe is repre~

~ented~na .fe;wrelictpopulati(jnsonlY, ' ". •. ". .' >.. .i ............" ,',
It. thusappears, ..'thatduringthe. ·.lastinterg]acial. period .liltordih<ida .. wide
European distribution, ·having.retreated. to both the S.l~...'and S.W.refugional
fQrestareas.Only.intheea~ternregionit hasmaintaineditseH sufficiently to
förm'a 'iVeiprono\lnced. subspecies,~~tin S:VV.Europeith<lsa\nI0st become
e1Ct.lnct, .. leàvin~ronlyrelictpop\llationsin .•. the Pyrel1ees .. anclinC0rsi~a.The
fact, .thatthePyreneespnd ·Corsica.specimens·•. examinedsho;wthe..subsp~cific
charactersoI lilfordi .inan .'. inc('jmplete. stage.·only... indicàtes. ·.·.thptthey.belongtá
relict .. pop\llations Ï,llWhichthe same ·potential··subspedficchgraetershave '., net
d~velopedas>strorglyas has bern: the case ..in . the·· S,.E. popul<ltions, .... In .. thls
respect.itisnoteworthy.thatijudging .from, the.description, of.th~ N.Chine~e
form(sinic/,lSt<Pekin)g.lvenby Har tert(1912) ,liltordiappearstQshpwc:os~
similarities toN: . Chinese .• populations. indicatingtherelativehigher'·ageof
liltordiandsinicl1s,cÓlTIpared" with lel1cotos élnduralensis:A.,pure.wilife back
andr\lmp,. as indicatedby tliespecific~ameléucotos,. are notthetypicaLcha­
ract~rs··of. the spesies,as •. these ·.areü:nly ,found.· in the.youngest races leucotos
andl1rali2I'lsis~Evenyü:ungbh:ds, of tpese races po::;sessdistincJ:,dull blackedges
to rnqstwhite.feathers of the. upper.parts! . .



Itis veryprobable that -~at aJrev~ntsduringthelastgjad~lepOéh__ the •.
presence .?f both IJ. mediusand D. l~uç.otos . in the.S.E.European Jprests have.
exc!uded the occurrenceof D;· major in these regions, •. since leucotosandmajor
inhabit approximatelythe· same kindofbiàtope,whereastheir le~diIlghabit~

resembIe eachother also. In. theMamuras forest,north ofAlllania!T i'cehunt
&Whi s tler(l932) . found. that lilfordiwasfeeding'nlostI)' olYrelaUve Iar{Je .
wood-boring 1arvae .of beetles and mQlths, Whicn thebirds' cuf with theirhe.wy·
biUs. out ofthe mostly rotten treestumpsand" beweenlP:'Jsinthe bark. EquaUy
intheS. Germanmountains·. 59~79?/oof thefoodbrought byth~par~ntsto.

their .. nestlings appeared to consist •. of wood-boring. ins~cts . (Cer4mbycidae)
(Fran:z;, 1937). Judging. from these recprds.·andJromtheheavyshap~öf·.the

billfoundin all races, it Seems that D, lel.lcotos reprèsentstne strong~st type0f

Woodpecker oJthegenus. '. '.. . .' ". .........> •.•..•... ..•..
From the factthat D. leucotos. rangesin}apan s()uthtotn~nórth~rnRiuK"iu
Islànèls(owstoni:. Amami Oshima) ;onemay-cpnc!ucje théltthedistributi0Il of
the spedes . dates back to tertiarytimes. Thechain. ()f theJapaneSeMOlç~niç
islands. mayhave .been separated. frbmthe continent in Iat~ pliocene.tim~s:.
tertiary fIuviatile deposits found en the boundqriesofth~islandb:ocks.?20Dl .
beneath .sea-Ievel. containedremnants of. the. plio-plei~toceneSte17odon-fa\1)la
(S c haf f e .r, 1941). D. kizukiand D. l,owstoni arethe orilymert):bersofthe'
genus Dendrocopos "that·are. foimd·.. in .. the RiuKiu. IsI~ncls;ikizulä.represents·

one of those .pigmy forms that .practically havebeen.driYen<lw:aY.f~omthe.
cpntinentintoremote islandgroups,. Vihereas. 1euCotqs.prabably isanelement
of the late tertiaryfau.naof whichthe pe.culiar Weodpecker5i1.pheoopiopo. noguchii
(S eeb Q hm: Qkinawa Qshima) ,andalso the JaysLalocittalidti. (aon~­
pa r te:. Amami Oshima) .and Garrulus.lanceolatUs Vigo i s,{N.W.' Him~~
layas) are the remnants. The fact, thatowstottiisverycohspicuously different
from the pala~arctic fcirms of thespedes, thoughbeingsomewhatapproached
by the S. Chines~ ,md Formosan races; representsadearevidence in favour
of the significance. of a . long lastinggeögraphicisolationwithinasmaIlarea
and under ·.pec~lîar C!imatic.· conditions. The taxonp.mic diHerences betweenthe
races owstonion the one hand and uralensisontheotherhand .areamongthe
strongest g.eographic alterations foundwithin One birdsPedes:owStoni 1:Jeing
almost. totallidarkened by thesuperfhlous .deve1oprnentofeu~elaIli117"resultiqg
even in '. thenearly •totalreduction' of\Vhite onthe back .. (typicalsubtropjcal
islandform), whereas uralensishas obtained thepeculiarwhite siberianplumàge,
caused. by thegradual'decrease of eumelanine '.' pig~entation: The>jtifluence.· of
thewarm~umidc1imate (subtropics)isalso apparentintpeS. Chiq!,!se and
Formosan·· birds: .these, . however, are. byfar not. so .obscured.asowstoni; .....
In S. China and .In Formosa the relict characteroJtheD,leucotqspopulations
is demonstrated bythe fact that the bir:ds areinhahitants ofthe diUIcult1yacces.
sible. steep mountain regions otily. where. however;they appear. tobe locaI1y
tiot uncornmon. Neverthekss, accordingtoLa Touche (193L:folden}.the
species "may be reckoned among thc ranir WoodpeckersofChina".{p.. 19).
In Formosa it has been obtaitied in the Racu Racu Mountains (upt02100 rn )
and on Ho Ho Mount(upto 1500 m)(Q 9 il~ieGrantP<LaTouche,
1907), whereas in. Amami Oshima thespecies. is also an inhabit'aJ:l.tof the· m0un­
tainous parts ofthe island (Kuroda, 1925.), whereCycads,Tree-ferns,Giant
Bamboose,and·. Ficus occur (} a h n, 1942 ).. In Japan thespeciesappearsto
be aubiquist:in.S: Hondo, Shikoku. and· Kiushiu inhabiUngtlle subtropica]
evergreen for~sts in the plains, aswelI as jnthemountains(Ql1ercus, 9amellia,
Cinnamomum, Acer, Magnolia, Castanea) ,wh~reas in Centra1Hondo it iS found
in the Çlntiquedecitluous forests, aswellasin. theconiferous mountain forests.;
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~ ··Dendrdcópos leuco~oslilfqr4r(ShÇlt'pe'&

Prob~bl~··.NJTJonYms.(c;f.béJllentie·ff)···j934Ay:·briJbbáfesleucotpsC<!UCflSius
Tschc hjkw isx: lt,:,ili1928:V.,r/Catlcastls. Dryc>;bateslUfordiponticuiJ
Bu turLil1.1929; BatuJ11,I'f.Caucasus. ..' . .
·Matf?rláreXamined;.·ÇoIlst~ntinople ..·(l )iPyreIlees ,'>,.: (~~""~~'L-''i
sels.j\Jus.;coU.Me inertz ha Çje n),
Meas4rements: .'. < ' ..•. ,

ConstantinopIe. :..••~ing· ...•.·~ !1;7;cuI111en:~
Pyren~es':>:,,:ing .. (;141; ~ 145;>c;ulrnen
C()rsic,a;WiI1g.$.·••J44;~1;H;cl1llll.en .. ...•...•....•.. .

, RaT!g~:Sf?e.71istor!JoiD·lf(upotos'.;, .. .. ...:> .>
Stib~pec.ific.ch.arf1.ctcr$.:ltpperl~<lck··.éllldl'ump .white, •transversely .bart.ed""itlr
black;l1l)der parts mPre. bolgIYistreakedthall .in lifu,cotos. iIlcHnillg. ,t9. fain t .
cross' baW~11 thc. Ipwer·.flanksé!nd thiÇjhs'Gr0und.co19u:rPfun~er.sideslight!Y.
tiIlged. ye,llowisl1.··The blacWearstrlpe.. conneFtinÇj. the black Illoust~!.:hial.stl"eak
with the·. b1<ick.· occiput•.isnot·characteristiç()f .tlrisracejas· isstlgge.stedby
H~ r t e ~ t .'.(1912) ,sinceit ln<iy.j)e Jpllnd.inotherraFes~ls().'. {I ... fp1;lI1c!.it ill
several· Central European s.t>f?çimens {a.o.Silesia). <ind }nSpecim~ns ..resPectivelY,
from Zarizyn on Ri"er.V;oIga,Amur~region,Hokkaido;'andHondó},' . .

I<.<I-li VOOUS Jr.TheGemis l)endroc(jpo~

in ...•H~kkÇlido itu~tlaHy .. inh~bits.·plan~ed OÇlk5woods.andóther .• broad-Ieived'·
forestslQ,uercus,Ulmus".Acer,]uglans,13efula,etc ) (Ja h n,/1942),. .............•......•...
The ~enesi~.thrG!ughisland.isolation·.ofa..cOllspicuously· dq.rkene9••·forIll....•• (For- .

. U!9sa.,p,Jll,ami) .hàs Il~t/IJeel1.cprr~lated)l}D. leucotos withthe. ori~inof pigmy
fol'Ills ...•. il1 ..·~pite ..of ·the~mal1mnÇJesinhabitèd:;.the .. birds of Amami OshimÇl. belqng
to .. the .•IÇlrge~t E; Asiatk.fo~ms .·(wing·.148~,-157.mIll, against.145 152 .;Illm. '. i?
E,.Asié!tic l~~ç()tós);the~orll1osa;raèe(in;sula~is:wiilg.132:--:139 mlllJ ,hoWever,
isdistinctlysIl1alI~rthan..th~yery sill1Har~hinese fo~(f{)hkiensis)... .... •

. .• AIthotlgh.stlbspe~ific~fftfrenc~s,~xistbehveen •the .MÇll1.dlUriall.éllld.J-:[~kkaid9'
. al1.d)heHon~oforU!s •.ofD.l~u~ot9;s, .•indiç~ting .that·.atl~asttheHondOpopulé!tion···
isolder thal1t11èl?stglaciaL~p~ch,yet)noother·•. indications ·of. thepleistocene
histqryofp, leucotos. iri,K Asla can"b~ deteçted inits r~centdistdblltion.
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, fiHMb$A:2ÓK:Ij.V()~US]r,Th~GeriusDencIfocopÓ.L

Altai: wingt J51. ·.151.J52; .. ~. 145;mm.
Man~huria: wingtH6; .<;J'. 146, HZ,l'fBInnl:
SchI.eg el .... (1918) gives .the foUowill9 ineasutelllehtsof" spe~itl:.e'llsifrÖmJh~···

BavarianAJps:. . . .' .." . . i ...·.•... '.·.·····.·..i·
wingt HO~144,ayerage(6)142;<;>138,141,142 mm.,
culmen •... t .·34~1, ";verage (6) 38;<;J36,37:;38m~.

Euro:pe: cu1ment 34~38, average(8) .36:2; 'i' 34;'36 mm:
Alt~L: qJ1men t39, ,395. 40; <;>38 1l1m. ....•
Manchu.ria: culmen t 37;" <;> 34. 35.5,36mm. '..
Range :.discontinu.ous (! ).:see·'History otD.[eui::.oti;>s~'. . /

.Subspecific charticters :The pure white hack arid rump.;ai}d.tlue
white onsc(ipulars;and tertials. aswell as th.eirregu1iitl~b1a~Kbarrec!Iaté;'éü

tailfeathers in. whieh white usually' prevaiIs.Jumish&tlffieientdistillguishingch,.;~
racters .ofthis race.. A remarkab1e. inç\ividualV;51riab~li~y.~~.tn~J~ngthal1d
strellgth ofthe bill is found inthe:europeari.populfltlqRsithe.meanin('jóf",hichli

amriot ab1é .to deteCt. .•••....• . ..• .:}?/it~;:.;.;.' .U·i{i~;!;
DendrQcopos 1eucot()suralensis (1\1 alherbe 1861:q:ral1V1~s.{..,.. .
Material ex{mû'!ed: Stalingrad on ·Vo1ga.(1); .... Gouw To1ftSk(I)::;!pfhál1atai
(1); Kara lrtysch(2). ~ (coll. Hens;coll. SillelU"'VélIl:Mprle')·
Measurements: .. . .' .

Wüigt145,146, 147, 148; ......'
Culment 36,37.. 38, 41; <;> .•...' . '. .... .'. < ....• •.• ; .a....•n..d.•
Range:W.Siberia and. Ura1.Mou.ntains; .. s'Ïtuateç\b~t\vee~the'l!.j;iatic
Europeanrangesofteu~otos. Se~' 'HistorY9f D. [eu~otos·'. ...•..:...........................?
Subspecific c1zaracters: .Typiea1· speci1Ue~s'c,.;ndirec~lY·.be.diSt~~uishep..• fJ."o1Û
teucotosby their .'. conspicuously;vhiteuppéfside, i.q~hlcjill~i~c~~U'i'l;rs~~?!ert(a!~i·
thé white. feathers?f th: .ba<;kbeing als? IÖn51t'r~Il~•br<Jaqer,~p:dbYJhereducr
tignof ". blaék .bars.on .the.lateraltailfeathers.which:jnçliIl~>tö~:pure... :VhHe..•.at
the.e~ds ; theurrderpartshaveonly fl':wandverY·llar;.ó;vbl.'l'cl~'stre~k~,.w!'lich.. '

,are .cóncentratéd on.the 'sidèsofthè breast, tneymayeven be·pr;<,\c!ij2,.;lly ab­
sent.

J.a..p.·.ari. '" . . .'. '. .." '., . ..•• ..' i ' ........•......................' .
F rom •. t!ie ]apanese ..1~landsa·number· of .s!lhtiler~ce~h~~e heen.de~Grib~d.•pàl-­
ticuladyby .]apanese<,\uth?rs. The l"okkaidobirds'resem~1e'.••th~ Mallchul'iall'
ones.from.·which·.·they.are but;sIightlydifferl':nt.. AIIJélpprrl':sl':·~irdsiIIdi~.et?
havecreamy to isabelline. or even lightbJ.1ff)(not whitelJi51htp~rt.s';rat~erstr9'I151~
1ystreaked underparts witha.' slight..but apparent. r?sy Wàsh;élgener,.;Ir~duc­
tion Ofth!': .li51ht parts .• throughout .the.bo?y. irrc1udirrgthe ....pre~errc:ofnarr()w .
bI<ickbars on the. back anp broad?a~s.On •. the.later~lt~~f:~thers; b~()~n:ear­
cQverts;. aIsQstrongbills.Thedegree, .ófdevèlop'I!entof.thesech(irélctersfurnis­

. hes .the sûbspecifiedistinctiÖns .hetwl':entherespeG~i.v:i'sl~ndraces,
lVlaterialexamfl1.ed: Hokkaido (2)";. Tokyo, Hondó.(ll ; besides, 5 specimens

1abelled''Japan'', "'~'(Lei den M1is:ré()lhSille·in~Vanl\.1ade).
Th~foll?wingdescriptionsare()Limportancè:. .
D.t.subçirtis (S tèj neg n 1886; Hokkaido).
De Lqamashinpe.(Be r gma n 1931: Kunashiri; S .• Ru~iles}.
D, l.stefnegeri.{Ku rod a 1921 :. ShinanoProv"c'Holldo).
D. 1, tookaidpnis (Momiyam.a J92?:PacifiesideCiHondo).
D. Lnamiyel (Stejneger 1886: Yamato.S.W.·Hondo),
D. l.kurodae(G ötzI926:. YamatóProvi.S,W.HondoJ.



Del1dr~(}pQsleucotQs. ·fohkiensi~. (B\l·fu xlin
Materialex<Jminro:.l:l0ne; ..•
,Range:SE. ·China:é){aft ral1gefnknO\vil!
Subspecifiçcharactets:As ininsu.latis; but largel'.

NORTH .. Al\iERICAl\JWfIITE-H.i\C~ED ..•.•...•.......
I. JNTRODUCTIONAND RELATIONSHIP:

In~()rth... Allleritathei-Jail"y(villQsus)and theLfowny(plJOescens)
Jleckers .ecol~gicàl1y replace the Ellr~peaf1.Greater {major land Lesser
Pied .. y.r()()dpÉ'ckers; .. ltseems.that .theirmutuillIy.ecologicalpróPClrtions ..•~rethe
same,sinceviUosus.· alldmajot'.aref()\lnd. inJor~sts.of\\Thatev~rkind,and.in
places:vherever (bOig .treesoccur; feedingon the.trunks·or the taner hrandH~s,

whereaspube~Fensandmingt" .. especiaUyoccur in more .opende,cid\lous or °.mixed
woods,.gardens,and..o~chards,searchipgforfood.· along .tae .slllàUer -bram;.hes
and the>thin~igs,.andorrly rarelyoccurring indeéw conJfem\lSforests' Or o·

dense .fo~~st§ofany -kind. The.relativeprdlpordonsofsizeilreapproximately
the same as f01;lndin 'the Europeanspecies(average wingmeasurèments).:
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United States(t ~ : Ridgway,1914);
villosus: . wing 120.4; cuIlll.enf9.2mni.

pubeseens : wing 94.1.; culmen16.4nll~. '. ......•...............•...............'
shqwn that .the. geneticrel~tiqnsbetween11lajoranel 11linoc.a.renot

very .dose; the conspicuous taxonomie .• differencèsbet\Veen. vi/losu~~~d.pubes­
cens,however,p~ovetheir .dosegenetic re1ation. buttheir hi~t?ryis.obscl,l.redby
the fact that thespecies livesideby side illan extensiv"l"~ge.Evell,D:Pilbes­
eens. i~' not. found. in .. any.règioIl, where villo.sus doesnotpccur.J ·.;I'iixooó!lüca.lly·..
pubesee,nsmaybecharacterized as tl1eminoreditionof villosus,bothsPecigs
espedaUyhave.· in common thebroad black eye stripe,t1Je. whitelIledian dor~al
stdpe, andtheuniform (unstriped) ·unclersige, eNeninjuvénilepli!rnage: Apart
fromthe relatively smal'er ancifeehle bilI of pubesçens differen.tes· e~isti~t~e .
colour pattern ofthe Jateràl rectricesonly: .... •... ....., ..•.. '. '.•. , ..... ..<
villosus: ·lateral Pilir of rectrices uniformwhite; . outerm()st putone'with, a
bmaduniforon white tip, butusually with a b1a.ckpatchatthehaseqf·tfieinner
web.. ' .

pJbeseens: lateral. rectrices broadly barred·withblack~nelwhite...'. .' '.' "'.' .. '
These differences, howev~r,do nol appearto be principalones, sincein oneof
the Bahaman races of villosus (piger) "one or moreblackspotsoninnerweb~
of two lateral pairs of norma! rectrices". are stated .to occurregu!arly(Rkd g;
wa y, 1914. p. 209), and án additional jsland race (pieoigeus: Queen(::har~

. lotte Islands, BritishColumbia) has been characterizedbyhaving ,"the lateral
rectrices sometimes spotted or broadlybarred >yith black" (R idgwa y,1914,
p:220), besides, a fewcrossbars have been fO]l11dpy me ontw() outennost
pa.irs of tailfeathers in a ...~ fromCostaRica (extimus:Leid~nMus:);In
northern specimens' of. pubesC'ênstbe. black .bars are ' muchregllced ,in sizè.b~~
coming nearly obsolete in somespecimens oftbe race nelsoni (Ridgway:
1914). The -proportional differences betwe"n villosusandpubescèns,whiGhare
conspicuous in northern and. temporate. birds, .become less definedwh,,?thesqU­
thern races of' both species are compared(average measurements ofr!; :Ridg_

way,1914): .'..., ". . . ' ...' ............•........... '•.....•...........•
v; .extimus(mountain zoneCosta .Rica): wingI02.8.;culmen24.9;taiI58.6nun.
p.gaii'dneri (coastal humid zone of California): wing95) ;culmeIl:16.4;tail
58.1 mmo . .
Relativesmall measurements ofculmen, .tarsus. and middletoe ina su~speciesof

villosus arealso found in. the race parvulus .ffom north-ceotral Salvador.,qf
which the foUowing measurementsareoLinterest (aver,age of3aduItlIlales:
Di ckey. & V anR os se nr, 1929,p.220): •. .. . ..
v .. parvUlus (mountain .zone of Salvador) :wing J03,3/; çulIIlen21.4J ;tai159.3
mm.·
Besides, v:. extimus and p. .gairdneri have thèfollowing charactersip common,
which make them almost indistinguishable. Jromeachother()nit('!r,ms of. distinct
species: (I) a dark uniform drah brown underside from upperthmattquoder
taiIcoverts ;(2) light parts on sides of he9d.and.on back washedwithhrown;
(3) reduction ofm.lmber and size of whitespots on wingqui:Is.ltthu~appears
that differences between the twospedesbecomeobsoleteinsouthernglad91
forest· refugia of the. continent. lnconsequenceone .may .considerthe.separation
bet'l,Veenvil/osus and pubescensto he of a post-tertiaryage, causedbyglacial
isolation.The recent distributiön of these species, howe"er, JurnishesnC) {uither
indications with reference. to. the exact glacial histor)lof thespecies.Tliehypo...
thesisreceives additiönal evidence in the presence qf a very locallydistrihuted
form' (strieklandi) .In the .mountainsof S. ·Me-Xico,whithshows dose •. taxoPoI1lic
resemblances with. vi/losus-pubeseens, agreeingwiththe southern .raçes in gene-



ra!Jneasurements,anditl. the.,eductîoneof •fhewhitespotting.of the~ing quills·;
besides.having .•<1. broad blackeyestrlpe.and regulatly barred lateraltaiHeatpers.
N eyertheless;. stricklandiposs~sses;.aJew characters··whichgivéit .a·' spmewhat
aberr<\nt. character: .. (1 ) whitedorsaLs,tripenarrowly 0 barredwith bla(:k;. (2)
unders(de whitish,regl!latlystrea;ked .and spotted withb1ackish ;(3}dark sooty
black, notpllre blackdarkpartsofupperside, .... ...... .\ ...... .' .'. •...•.. .o•

.'The· bla~kbarring in .stricklandimay.o he an originalcharade, ,since it.is found
inalmost all.membersof .'. the ge;!?I!?gicallY:elativelygld "Ladder~backed"~JouP'
and .. since .the..,medial. dom!' ,:,bît~.stripéjnáWosus~D,dpube~!èns,usuallY:i~ln~
tennillgledwith bla~kfeather;~,ê<~yen shpwill~ indicat\Ons of bla;ç~barsill••spe~
citrlens .'ofpubescetJsfl[lirdneri~~~ln'ined. IIla;dtlitionplm;1t bars;;s'pp~s. an9 str;eaks
onthewhltebac15 ..~re.racial~~a'ÇLcitersöf~.~dlo;I}% ••piçoideu.s:rtPrn •.• ,th·e.Qlle~
Charlotte... Islapds .•.. (not .•ex~nti!le~;; .•B-jçlg':'ay,. 19'14).~treak~~.u,'llde.rBà<iotsRre
found neither inviUosus'0 n0ri~W:pukescerls:putl saw.sheaks;~~~~.c sides;<'.lt the
c:hest.· inél,dult specimen~ .of D.v;viUosusand Di v;~udu~oni,.ande.spe9ially
in LJ'v, .extimus. IptheBaha):l1~n,.:aces(tpayna('di,piger).of~.iUoslfs, th~ r,re:­
seilçe '.' of blac:k streaks .' ori •the;ldes oLthêbreastare even used'~s'racialçb~rac~
ters, .:whereasin theQuee? Ch~rlotteIslands rac:e(p/coideus)eveo;" thesid~s
sometim,:es arestreak~d .'. and ·tPE: .. flanks.b~rred mtr:ansvers~Iyspotte~'''Yith'
black" (l3:id g,:,a y,1914i p...22p). Besi4es, str~akedunderp?rtsare fQ~n~,in'
most· species of 1)endr(jcopos ;ifYt~eyare:~:O$ent in<rH~ ." adult;~?i:x ..call.9s~rI)X
be fóund in thejuvenile.·. ThllS,th,: a~rrp.i+t~haractN'~/?fstrfçkl~fl#iha~~)~~çtl
redu<;ed..... to·priginal....•...ch~rac:t~rs.o.fthe •. .. v.illó~~~P!lbe.$c;iyJo'~. 9rq~l\°'Vhere~s... tIl:.re
are.deólr.evidencestbat the;.~~Ilspicuo~ ""hite d9r~~H/stripe" .th~ .~ifó:rm
l1.rldersideof. theliOltter .•..pos~@Y:.have.k~énderi~ê9.JesJi~ ...•.••ely .ff!?t;n~il
"órdi.nary"·..•..transverselybal'red~fpersiae,andhóni a' -sfrea~~a, "'and .0~t..h.e...
flanksslightly . barredund~rside.,;,..c. . ..... .< ',i}/; .....X>
Tbe' habitat .of stC'ic/f,landi iscoiJ,~il)ed •to tlte,.pine .wü<11i$on. th~.~ountaip}~)?#és
ofS.E. Mexico {Vera Cru~,Puebla,Me:iüéo, Morelos),esjJeciallyontIlehigh

, volcanoes (Odzaba, POjJocatapetLlxtaccihuatl) .wherethespecieshas~ee.n
found.inaItitudes .. froIIl2400---,,335Qm .• CR i d g.waYI.1914); ·In ,thes:.·.l,ower
mountaill zo?es .the forestsar:()tth~broa~Ieavedtype,.• cüalsisting qIainlyoIa
number ofho:<irctiçtree species ·.CÇ2ue'rcas.Tilia, Alnus),but at higheraItit~~es

pioes b~come mOlie abundant' On.Mt,Orhaba (4600. Ill): 'thesummitrise,s aIJoye
aforest.of.Pines whic:hbe.ginswithPinlls l:(ophylla' ..<ft 2000 Ill'and .. at. 270Qm
cpnsists ofpinus montezl1inaevar. maçrophyUa" .P.tepc;oteandP.pseudostrobus'·
(Harsherger, 191f,p.652);D.>strickiandihasremilineda rarebird in
c:ollections. OWingto the .çonsid~rable cutting oH and thinningoutof)ts o,igi;
o;al pine foi'~sts, eveninits habitat,the ~pecies apparently has.; becpme gradtlally
rarer (d.Stltton &Burleig h,1940).The èonspicu0tlsgreatnumJ:jerof
h()IarcticIorest· eleme,nts .in. these. Céntral. AmericanregiOIlsmaybeexplained
by th~ ineuenceof theglacial·.periodsand .tbe Jact. that the .•nort~ernand ·tem­
porate. forestassociations haVe '" f()und suitaIJle .jQcaliti~sto.maiptain .theqIse,Ives
ina tr()Pic:aI c1ÎlIlate. D,' st;ieck1andi eCJually iscohsidered hereto be a ('e/icf of
the tertiafY' N!?rth ••.. American' .Woodpecker .fauna, .which .• has; founda ..' reqIote ...
refugein the.S. Eo 0 Mexican "m,ountain '. pine forests: .. Eromthese .. 'pr~glacial
populationsthe. earlyglacial ~illosus~p1.lb'esce(lspopu:ationshave.·derived.Th~
aberrenttax()nomiccharaeters foun~in stricklandi may thusbe the teqInants
of the taxonomicc:haractersof the preglaçial populations,

2.
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F 19.I3.D, 'l?illo;us(L.)
__ ·.Left .... innertertialsatld .
sJllaller •upperwirJgcoeverts
ofadultspeci~ens~hQ;viI1!J

the •. r~l<Ltiv~leS!'am()untof
whit~ in thepacifil;!Vestern•...•
rac~siA.Eastem .races:!
Kissi1TI~ee, .eorida(àudu~
bpl1ii);ZFairfa;, Virginia
{audqbohii !}; . .3 Locusi
Grove,NewYor]<:.(t!i(IQ~

sus}; ".:1'. Fort Kcogh,MQIl~
tá.na' (SQptel1ttiolJa.#s) . .•.. B.
Interl1l~diaté: .5.J~sperhou7·
.se, Albe[tä (mol1tièola},.e
Western •."~aces;6 .·Fort
Teion,California."fprills);
7 .··Sitka~>BaranoH.dsland
(sitkc12sis);8" Mexico"
(jardirii) .;9... ';Guatem,aJa' ,

f··fSé/I1ÇtoFI11Til. ;lOYolcanoe
de Tvrri~IQa. C:osta Ricà
(extimus). .

whitè spotting on thewirrg. feathers in thewestèrri pö~UI.iti()rJ;,(jsu~IlY/e~uniIt~
in the totàI absence' of whitespotson the(Iesser.an~înedianfllPPerwiI1g7
coverts,.· and· the gerJerally' much da~ker ... appear~hce"'.of ...thè;Vi~gs'il.scom~
pared witheastern birds (fig. 13). Thesetwogroupséfwhichinth~sase.of
villosus already have blen describe~by.Je n k i hs(1906), havel;>~enreferred
by S t e j neg e r (1906) .. to .represent different.· glacially isólat~dpoPl1lati()l1s,
which.· have sprea~ postglacially all.overthewo,odedpa~tsof, NorthA.?J:erica
(fig. 14, 15): The separationinto distincteastern andwesterilfórestrefugi<i
have. been. again recèntly clearly indicatedby· R e.in ig{1937};lI1ofedetaileq
discussionsare given here in the chapteron the distributionél.l1dthe<hiStoryo,f
D.borealisan~X. albolaçvatusi .in whichdear evidençe is giV!!~CO~cer.ningthe

exact localis.ation of. theserefuges.· ft is .a 11l()st noteworthy facj:th~f~heÇlpp~~
rent centers·of. postgla.Cia:ldistribution of.vtllosusaItd pábes<:erzscorrel~te;withthe
mai~ great forest refugia(fig, 17): . (.a.) S,Eofth~l\Ueghani~~;. {b)coàstal
range <.ofCalifornia,· Oregan,' and ... · 'Viashülgt0n.0 ...• Inadtiition, the ... present
ranges of the. eàstern 'arJdwestem groups' closely .cofr:elate.· with .•t~~ .extensiOJ.l
ofthe d~ciduous forest vegetation on the onehand, <ind t~econiferousfon~stsof

the Pacihc coast on thc other hand. ..' .... . . •. .., .. " .... '<......•• .•.. .•.••.. . ..'
Thc eastern. forest vegetation has postglacially spread over thegreater partbf
NorthAJlleric§l e.ast of tbe Rockies, extendingit~rangeas.JarN.W.astpN.and
N.W, Alaska: villosus septentrionalispccurriug southwardfromcerJtraS.AléJ.skà
middle Yukon. and central .Mackenzie ;'. pubes<:ens' nelsoni.occuririgsoutward from
N.W: Alaska (coastsof Kotzebue and Npfton Sounds in the BehringStrait)anci

conibined.• The ·.respectiveqistribufiOl)of\thei:rraces·.are.theresy~tsoftbësah1e.
history, which .bas . been induced .. by ". the .. ,influencesofthe}uccessivegli'ldllI
periodso Tbe .result .of. the· postglacialhistory ofvillosus 'and 'p~bescel1sjsin­
dicated by thefact thatwithin thelinlitsofthe U,SA, CaI1adaandBritis~

Columbia. both species taxonomicÇlllyqn .... bedividedinto ~WO.gFOU1?s;jrilra,:
biting .the. eastem, .. resp.. the·. western·.part •.·of thecon!inent.·· The~egr9up§.~iffel'
from eachother. mainlyo.n account of thè reductionofsiiearJ~nl1mber of·the
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southw~td.fro~$.W.. Ma~kenzie .!30tb. areundouotedlynotbihg. but $Om~\'Îhate~- ....
larged ~epresentativ~s ()ftbe<S. E.popu~ati()lls••besides. in'relation totheir co~dh<l~

bi~ats·.sb()wing ..ace~tainamo~ntÓfreduction?feumelàninepi9,meplati9n •... resulting
ipthe> çopspi~J19U1F~J!:tensioiIortbe.· woite patchesOntpe'o/ingfeathers,apd. tbe

,.purewhit~underside;, TbeseJor~sareniarkedlYiiiHèreilt fr9~the .. d<irkco~()ured
S; .A~askan for~s •(v. sitke'1~is',.P.leucBrus:S.Alask<i~ndI'4'I3ritish Columbja).
wbi:hn1aYb~'considered,tl:)'~lol1g.totbeorigjnaliI1habit<int~.of·the coastalçoni­
fet()u~,f?rest r~fugjulil;l'be villosusa{ld"pubesce~populatiolls.'fbichpostglaci<iUy
spreadjrointheS.J:<:: ... deciduous .forests .• (Florida, .Georgia.SaroliI1as) flltJ:lisp
suit<ibleexéUIlples insuppor.tgf<tberule .0fB er~tpann.siJlcetlleygr~dually
beco~eJa~gerin N .,and 'N,,\V.• directi9n. Tbisphen91Penop hasledto .tpe
recogriitlon of 6stn,a:IerS. E.r<lce(~.•auclubonii; p.pube~aens)'a.ninte~edi'ilte'.
one(v. villosus;p. Tr7.eäianu:s);andél.lárge~N. and N.W;one.Jv.. ~eptef'ittio,
n,alis,;p..TlftlsonO,.the .limits. of.·tbeirrespectivel'ang~s•• bei{l~I.ofc()uT:sisu,bjeçt.to
V<iriousa.r~itrarydecisiol1s. J\lon'g~hewh()Je .J;'acificè'()<IStQfNortbAm~rica.
F1ortht(). FaiF'weatberBay. (villosus) andKenaiPeilinstÛa(pllb~scens}darl<

co~oJ.fred.populatlonsoccJ.ftinanarrowcoastal·.z()ne onll'. '9gparel1 tly orjginati{lg
Erom· theRaciJic. refuge .. Fromtbe factthat centraIandnortb~~Nask<J:;h()wever",
isinbaÓited .. ol'·•.eastern. invaders,neitber tbe .distrioutionof,.,?illoslfs, nori:h'ilt
of..pubescetl~. indicatê,thepresence ofgl<icial·.forest refuiia,itlAlaska:How!1,~er
tbe .r~centglacialsituationinAla;ska .' isnqt·. favoura1Jle.Jor~xaçtgeqlugiçi~di:
eatjons qftbepleistoeene distribution~fice.andforests~c;öope~(1942).descri­
bes tbesituation ·oftbe .g;aciersin the PripceWiULam Sound.RegionasfoIl()\Vs:
·'EveryWhere. in .. tbe1il1e .ohpossible iee ad",atlce the .lIlatu~e vegetationofthe '.
flord. waUs ,termina~esaoruptll'.Between tbis boul1darl'. and tpegladalfront
lies a"oarren"zolle.4suél.Ul' v~ry narrow;.ore1se theiee isactual}yinvading ..
tbe <ipcient f()rest()rtJ.fI1dra. The' S'i!me· sharplimit is 'évi~enf.thrquglrout 'c()ast<ll
Ajas1<awhereverglaciers ..el1,terthe?one .. of ·forest.. AtG1<icier Bayand,other 10"
Cé\htiesil1 southeé\ster{l Alaskathçre bas beenice..recessign .for a periodup.to
twocenturies.••'outnowhe~ebasthe sharpness of .tbe ancientJorel;t]ine ~een
lJlurred" '. (p. 2021).·.. In '. conclusiop, in •• pleistocene .gIacial .times ...•.coniferous
forests mal' ha,,:e~airitainedthem~elvesperbapsi~mediatelybordping the.
gl<iciers,as.stiUat pn:septis thecase:Tbere fore.aècordingto Ca i n(inlitt.,

. 1946) we"can believetb<itthed<ita illdieate . (as. acceptedol'biq;ogists~geog~a­
phers..qnd ..geol()gi~ts)thattberewerereJugia in Al<iska .' dUljng the .Pleistoèeri~"
Apparel1tIy, <iS .. aresult •... oftbeveryhumid .coastalclilIlate.theraçes •. inh<ibiting

'" the c()astal regions}Vith <çopi~~s rainfaUpf Was!ringtqn. OregOn,andN. Cali- ."
fornia,. west.,.oEthe. Casc~deMogntaiH~,;bo)Varemark~bkiendencl'tostrong
melaninepi\ltpent<iti9non .the .~OWeT;~Ul'.f~ce.( v .harri$i ; .p .. gairdneri). :. rule .of
G 1ogex.Tbesame res~;,fQt.the il1fluence ,ofahumid.cliinate is follndinJhe
BahaJ:Da.)slands~a~es:accordingtol' odd&Wo rthington(l91 I )10
sped1l1ens(>fD•. v .. maynàrd()riginatJ:Ilg fromNew ProviqenceiaU "have .. a
slightot()wnisb wash. on 'Wé <oreast. approachingsomé.of thePadflccq<ist

. forlIlsoLthis;p~Kies. intbisrespecf'.(p.42Ö). .' ...•......••.. ' i ......•........ . .
Origina;tingfr()mtbe.pacîfic •. refuge, .. c()nif~rous .fQrests postglaciaUy sgre<idover
the in9untai.tJ,slopes,of tbe. Roc~ie~.appatentll'immediatelyfon()~edlSytIie
Wqcxipeckerp()pulations: .atpresept tbe.Rockies are inhabitedby .unmistakable
}V~ste~n r~pr~sentatives". of. villo$Us. (irlCll'!ticola)an~ pubescens(leucut'lfs),wbicb
taJ{0uotn,ica]ll' .. ar~ jn .c:onspicuousconttast·. to .. tbe o()rdering. easternp()puI~tio~s.
D.p. )~lfeurusfromtheTral1sition •.andCanadianzones ofW.1N'O!'th,America,

.'e<istof,E.N1onta.naapd· W ,J{ehras1<à,.bowever.·..demonstr<,ttessHght inflllellc~s
öf·.tbe conta~t .withtbè heavilyspotted .~ast~m form' (nelsoni) in sho)Villga
certain amountof, v'ilriaoilitl' in,the.aosenceof white spOts On tbe wingcoverts







KH.VOOUS Jr,. The

(notpersonalIy~een; cf... Ridgway,
mentions 3. specimens. of. D ..villosus. from the regionsbet~een:i:heRockü"sand
theCascadeMountains.• which show. charaçtersofbothseptfntric:malisand har<'
risl; finaEy.W e y d e m eye r '. (1928) ..describes<the intergradatic!1bet~een

septentrionalis '. (east)· and monticola. (west).. in LincoIIl. Co;, Mpnt<inalin spite.qf
theecologicill. differencethat exists' between thesetwo raçes;septfl]irio~al(sin­
habiting the. Canadiiln, Hudsoniani andAJpiiJ.e-àl'ctiçzolles;'f.herea~montie.ol~

is found at Jawel' elevations. especially in the Trélnsit,onIi(ezon~iA;spe!=imert
from FortKeogh. Montanalexaminedby m~,sureIybelongstoseptentrionali~.
(April 7 ; . g ad: wing 139mm), whereas Oberholsel'{I9.11}suggeststhélt
breeding specimens of that region belong tomonticqlaandnot toseptel1tri~néûis,
which are suggested to bemigrantsorwinterbirds. .' •...;.</. .' ..... '...•.
From the absence of pubeseen::: .o<'utb of, the. gIaciaIJorestrefugiawithin thebot­
ders of the U.S.A., contrary to the .presenèe ofseveralr~cesofpillosusin ·the
Mexican. and. Central American mountain. forests"y,rhiçhrepr~senttbesouthern­
mostsituilted refugia of the.arcto-tertiary forestyegitation,on,e' m<ly,Sl:ljldud~
thilt villesus is the oIder formandthat pubescenshilsspliLupfrolll-itby fso~
Iationi~,some.gIaciaI .period, .This hypothesis jsconfirrited by.th~.gl'eat.simi"
Iatity thàtexists between thesouthernraces ofvillosusi;Vithp-ubesc.e.nsiashils

. been shown above, Thesmall dark colouredforms ofvlllosus~vengojarther
south (W. Panama) thanthe holarctic forest elements .as Liquid"t:pbar, Mo!'us;
Ostrea and Carpinus whichreach theil; southernlimitinquélt~mill<lwher~as

Tiliaand Wmus do not go farthersouth than toextreme.S.JYIexicp(Hars"C
be r gel' 1911). The. Central American area is stronglyconfinedt()thedec;i­
duous mountain forests. of higher. aItitudes. In SalvadorD.villosu~hasbeen
found in the. çloud forest ofthe "Upper TropicalZone {2440 2750m} ilndjn
no case was one noted in theSonoranZone" (Dickey .&Van Rossem, I929)é
The small size dnd the markedly brown undersideof the Central .Americanraces
of D .. villosus as compared withthe. North Americanraces, hilVebeen:citedby
Ren s c h (1933) asavery jnstructive case in favourof the dimaticzO()~eogl'a-

phic rulesofBer 9 mannand ofGloge r... . .
In concIusion it appears that 3 groupsof subspecies céll1be recogniz\,'dwhich
refe~ to 3 separate North .Amedcan forestrefugia: .'.( 1)·.. atlantk(S. E.Uniteg
Stiltes).; (2)pacifie (N. W. UnitedStates) ; (3 )southern (S. MexicoandCen.­
trilI America) ..Thepresenceof 3 gIaciaI forest .refugiajsdearly demonstI'ilted
in the recentdistribution. of H ippocastaneaceae '. in. '. North.ilndCentral.A.lÎl~rica
(fig. 16): 4 species inhabiting the United Stiltes (Aesculus glabra,octandr",
parviflora, pada).1 species (A califomica) inhilbiHi;lgthèCaIiforn.ian coastilI.
region, andadoóely alliedgenus (Billia) in)iàbiting S.Mexico.ànd CentràI .
.America,<south. to N.Columbia(P a x. 1928).
(1) atlantic races:
D. . pubescens: pubeseens, .medianus, netsoni, microl.eucu~.
D. vill~sus: .audubonii, vil!osus, septentrionalis, terraenovài:
(2) pacific races:
D.pubeséens: glaciàlis, gairdneri, turaJi, leucutps.
D.villosus: sitkensis, picoideus,harrisi,
leucothoreçtis,icastus, intermedius.
(3)southemraces :
D.pube.sçenstnone. . .
D.villosiJs: jardinii,sanctorum, parlJulus, extimus. fumeus.
Owing to IackoJ material the author hilS not made <i subspecifi.c e)(al):lination ;
he milY refertoR i dgwa y(19H), Ob e rholser(19II)'IJicfè y&
Van Rossem (1929), andtotheA. D.U.Checklist(4tbe.d..J931).
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XIII. '. De!llll·oc0PQs••·•·strl.cklalldi
Matcrlale.x~mined: (: "M~xico'i,

Mus.).. > .......•

Range:Uppcrpil).e. fbtesJsofl theS.E. niountaihs .()! ··l\trexiColijJ
.m: VeraCtuz, Puebla;lVIexico,' Morebs (Ridgw ay; '1914),

XIV De!ldrocopos~ubescens.."(Li Il n aeu s .• 1766:Carolinf):

Matet"ial.c;t;amin,ed:.·."NorthAmerica" ·.·.(5); GeOrgia(l).·\·Sll,:labam~.(1):.~~N"'
Carolina(2);Virgillia (2); New york (8) ;. Massi,\p~psets.::(1);:qhio

.(2);Wisconsin (l);N.. Dacota (2);Alberta (1);·' Vict~ria' BriKi:.Colt1o~pia
(2);VancouverIsland" (l);'C<'ilifornia. N)· Z-(Amster.~ii.m.MUi,;·Bi31:.s~
sel s J\{us.; LeidenMus.;. coIL Si IIem" V .an M ~\\1~). . .
lJange, ~. (fig .. 14): ~oodedpartsofNorthAmerica(frolll A.:~i\I~ka
andNewfoundland int~eêst;south to. Texas; New Mé:iico,
Califórnia'Ilorthçf th~desert ran~es. . 'f" ". ...;

XVDelldio~op()s vjnosus{I.,i~n ae us 1766: N~-;;J~;~çj;,
" ':-,-~--" ",< '"'' - " -: :'. ,'- ',",' ,'- -:':----'-:«,':--~

Materilll examined: "NorthAmerica"{2); Florida (2);. S. Carûlina{1);Vir-
gini~.. (3).,; Ne~. Yo;k .(6);.lVIil::higan(2);Wisc()I1sin·(2) ; ·Alberta .(I};M()I1:­
tana(lJ;. Sitka, ~aranof.f Ismnd(2);Calif()rnia(7); San. Diego (2)~"Mexi­
co"(2);Guatema:la (I); <CöstaRica . (3),.,-' A III stcrd a m Mus.; )31' u s­

.s els. Mus.; .. Lei<ie~lvlus.;coll; M cinerfz h.a gen).
Range (fig. '}5) .':woodedJlàrtspfNorthAmericét, includjngB~.hamaIslan?s,
fromAlaska inthe We,st, andNewl10undlandin ,the East,. thr()ughthe.II1oun~
tain forestsoLMexico andCentraI Atnerica, south to COstaRicaundW,. Panama,

-';',,'. ,,' ',,--'," ,,' ',' ,,':',' .'. ,\",:' ," - .

.VmXEN()~ICUSALBOI..ARVATOS (Ca.ss i n185ü:.
'.. '.. ' .... .. ...' V alley, (':alifornia).

Materialexamined:2.:CàHfornia,--':'«Lei de I1Mus•. ): .. ' .... .
Range : eoastaI m9pnta(llS of W, .N"0tth America;f~om S, British~Iumbia, to
S,California(CuyamacaMts., S<;in Diego,Co:), eastwarös intoW.ldaho, and'

NeYélda: .•.•.... '" . ..•.......... . .....•.......
SpeciEicdaraeters:Thisspedes rese~lesthe '.•genus De~drocoPo;' butthebrbad
whit'ebl()tchingof the. wing •quills, one,of. thepredomin~tirgcharllctersOfeen­
drocopos;is lacking. Instead ofthis,th.eprimarieshàve partiallywhiteo~ter~nd

inne.r .·",ebs(fig. J8) ;aII.otherfeathers,· incIpdingsecondaries,tel'tials,scapll­
Iars, ·t9ilfeathcrs, wing:,.·.~~d..'taikove~ts, .are .. glossy;.blaek, a.charader<thàt.is
nowheJr~·foundinthe... genus Denqrocopos.• .'!'he .white·. hea,dal1dneck'''Yhichir
the male. hasastriat~d.·redocciput;is ar.additional·aberrantuhiCjue '. çharacfer.
Young .. males, .however, havea~ed,orsalmonorange.cro'8n. fr9I1l Jorehei;Jd to
occiput(eh ap ma Il,1928), where~sin young~femal.esonly~Jewred Jeathers
arepresent on the lI1~dian portionoftheocciput (R idgway, 1914)....•..•
In spiteofthe f~cfthat.in the JLO.U.. Cliecklist I~3I, ;·4th.ed..'.thespeciesunex~
pectedly has ~éenpll;tirtoD:ryobates{cf. G r inne 11, 1932) .à(ld of'afew
suggestions by Pet e r~(itl Uit:, 1946) in fayoll;r ofthis<trelltm~IJt,111WC~
hesitatetodoso,/although lcleaJ.ly~ec9gn,ize, t\1at there ~re hi;JrglYlllorethan
subj~ètivereasons.. to take.a ". d~cisio~in·. a' question whkh '.' telers tothe Iabile
charac~rizil1g~ .irsome .case~ . __ ofthe .. systematicgenus.••Inarecentletter
(J 946), however: P ièters in.f()rll1s lne>that"Xenopicus issaid .tohave~tongue·
whichis lessexten.siblethanin th~ 9ther; •North. American at )eélst, representa- ~

c' tivesof thegen~sDendrocopos. In .thisrespect Xenopicusis·. morenearlyétllie4
to Sphyràpicus·'{!). Nevcrtheless, I should not Iike to.denythegen~tic relatioo-

_. 4 . '. . ,



K. RVOOUS Jr. The Genus Deoorocopos

F ig, . 18. X. .. albolarvatus . (Ga s s.l-:;- S.hçwingthe
aberrant pattern ofthe primariçs, .c0!J:1paredWithtypi­
cal members of. Dendrocopos: ·lX a,.· albolflrvatus:
t Fort Brook. N. California: 2D;p. vil/osus :(,'

Kalamaroo, Michigair;. 3 D.m. major: t Uppsala.
Sweden,2.1

shipthatprohably existsbetween >themonotypic . genus Xënóp:;Cus (8 aird
1858: type by monotypyLeucone~pesalbolarlJatusGas.~in}and[)endrocopos.
Subspecific charaeters:·. No subspecificéxaminatiöncould. he done, 0\Vingt() lack
of. materi<lL A southem race (gravirostrisGr i n ne 111902 :L(}sAJ:1ge1es,Cali~

fornia) hasbeen separated fromthenorthern typica! one onaccQunt of alar.ger
bill (d. R id 9 ViT a y. 1914),'

Biofope and history: The species is confined to ,CQllifetous
abundant on the mountainslopes ofits habitat.Pine seeds .COllstitute thelllóst
important foodof the species; besides. ithas heenobservedfeeding onall.\s>~nèL
other insects on the trunks of Sequoias;. SugélrPines, andD0l.lg1asFirs.(lhn.t.
1939). In some winters the species descends inconsiderablenumbers intothe
plains ;thesemigrationsmaybe corre1ated with theJailllre ofthepineseeds
crop: in the winter 1901__1902 hl.lndreds of speci!J:1ens h<i"ebeen observéd in ,
Nevpcla Co.(R i c har d s(1924) .1'heseinvasionsinaybec(Jmpare~\Yitht!lQse
e~hibited by the equally pine seeds eating D. major major JrohlN.Europe.
The range of Xenopicus covers· almoststrictly thearea. whith apparentIy~as

a .forest refugium (Re i n i g,. 1937)· since "in the nOrthwestemstates(Wi\sh.,
Oregon. IdaM northern Calif.) the glaciation was of thetnountaintype:Jorthe
most parts allowing. abundant refugia"(C a i n, in /îtt., ·1946).:Theg)acial Jorest,
vegetation of this refugeapparentIymainlywnsisted of<;:oniferou~.tt;eesof\Vhic:h
especiaHy theLodgepole Pine (Pinus contorta) has acted asaglacia.!anda
postglacialpioneer species.· In E. Washington. P. contort~ .. r~treated. not Iarther
southward in the .. Wisconsin Gla~ialperiod,than intoColulllbiaBpsin;' 'alldper­
sisted.asthe predominant ,arboreal .speciesuntilwe)l'into .postglacip! time"
(Ha nse n, 1944.. p.86). "Thepredominallceof coniferOl.lsvegetati~n,. (ifl. these
regions) is remarkahle andparadoxic. ThePpcificcoasti~thesoleref:!Jge. of
the most •. characteristic. and wide-spread types. of· miotene coniferae. th( Sequoias:
Any., áttempted explanation ofthis extremepBll,city .at present of .. broad-leaved
trees; which existed in the form of Magnolias, , Beeches.Chestnuts;Elms,and
Gums Liquidambar down to the bçginning oJthe glacial periodpsshownby
remains in the auriferous gravels of the· west, bristles with>diHiculties. Much
may be attributed to glaciation: somethingto thetremendou~ otltpoUrsoflava;
much to the narowness of the Iorestbe1t; to the wapt of astimmer rain, andt~

themost unequal andprecarious distribution ofthat ofwinter"(Hars bbe r-
ger~ 1911, p. 261). . ....• ' '
Judgingfrom the recent small areaandthelimitedbiotope of X, albolarvatus~ .
the spec~es maybe considered to be a relict oftertiary times.as are the Sequoias
~nd the various. otherspecies of conifers in which it Jikes Jolïvé. Itprobably
hassplit from the general DendrocoPQs popuiatiolls. Irom which itnow taxonQ-.
mically sufficientlydiffersto warrantgeneric separati(m.
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Note, Shortlyaftetr closingthis manuscript Mr.J.I,: Pet~ts enabledme'to
cite thefoIlowWgparagraphoutoLa.Jetter .• of Dr. A. M.Mi/lllr.·, (1916):
"Thesespedmensshow .thatthe tiP. of thetongue apparatus ,in Xenopicug>eftends
forward àround .. the. skullto .the nasalhinge.· at thebase/of .. thebill.· .. It .·.dóes
notextend oiland coiJ into theorbit> as itdoes i Il severalofoll.rspeçiIllensof
DryobatesviUosus, One .·exalIlple .. of. tJryobatespubescenshasilie .. tonguebones >
extendipg only as JarastheXendpicus.Othersar~ahtfleIong~l' and begin

.to coilinto' the>9~bit.·''!'hé .same is troe fOr exalIlplesof· Dryobatllsscalaris and
Dryobates nattall{i:·, InSphyrapicus/these.skeletal parts stop at·, the/stuilmit.of
thebead':. ." In short; .it ,·seemsto. lllethat '•. the'\Vhite,hlladed wqodpechr in
the deve10pment ofrh~,tongue"approache~and perhaps ·equalsthe. minilIlulIl
developmentin Drflobates", .''



2. DISCUSSION OF Tf\XONOMIÇ CHÄRAè:TERS, .

L The degreeof transverselybanding (fig; 20. 21) oHheupperparts shows a
certairt amount of specifie variabiIity.Iwilltry. to express thi~Jvadability
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lary' r~glon. upper tatfcoverts, andcentraLrectrices. .Arrangedinaseri~s.espe~
cü~Uy withthe upp~rside.above.. s~veraIspeciesofthe/.groupcan hardly. be
distinguishedAr~meach.• other(attatus .~ .macei~.s.calads:~ ,boreaUsy)
(fig. 20,21);. The following sp~cies will. ~e tr~atedherehe1ongingto thisg~oup:

analis,atratus) .'. macei,brunnifrons; scalal"is, ..'nttttallii;borealis,UgniE#'ius; mixtus;
alsohyperythru!'!, . ..' '" .'. .. J<. .........<... . . .
Thedistributiollof the L.adder-backedWoodpeckerscomprizes:S;E.·.Asia....fro~
the. Himalayàs,· Upper. Burma and IndoChjnatoJmf:a.aIsoinhabitillgtheAn~·

damans (analis),. but absent in Malacca·southofTenass~rirn.Sumatra.arid

Borneo (I) (anaUs, atratus, macei, brunnifrons) :' the .coastaLregionofCa,lifpmia
(nuttaUii) :Sonoran regions(scalarls); S. E; NorthAlllerica (boreaUs);tem~
perat~and stlbtropical zones ofS.. and S.W;A.meri~a(ligniarius,mixtus);
thus, '. showing ... 11· verydisjunct distribtltionon. the .• contineI!tsstlgotllldingthe
Pacifk.Theseregions.ar~ remarkable,sinceth~yjndude.thQs~regiolls that al'~
supPQsed to .be the centerofQriginófllluchrecentplan~.andanimal-hfe(S.
Asia: fig. 19);besides,they . repres~nt. those.areas •. that a~eknown .. aS r~celJ.t
refugüroft11e arcto-tertiary '" flora. whichhas 1l1aintained. its~lfinth~>Chin/?~e
regions, .but whieh otherwise showsaconspicuous discQl)tinuityjn}tsdistribU- .
tion: far th~. greater majority of the .remi3,ininÇJonesi~ .. ~oundi.nth'eCalif()rnian
regio)1 and inS, E.North Ameriea.E. Asiatie~Nprth AllIeriçaudisjUl1ctionsar~

knownin the. distribution of diHej'cnt -plantspecies: In respeé:tto the.Wood>
peckersa few examples coocemingtreesarèof'aspecialinterest: •....•.•..... '.
(I)in thegel)us Am the sectiQn Palmatainhabits . (al Chi~a,Col'"/?a.S,Ussl1ria.
Hondo. Hokkaido. and (b jPacific NorthAmerica (British Có~umbia.~ashing.~

tOI),.()regon) (P ax, 1927); .'. • ". .•... ." . .J'<>
(2) in the same genus· the section M acrantha inhabits(a ) Burma , China.. Cohm..
Manchuria. Hondo. and(b). Atlantk:.North Amerka (S'E.ÇalJ<rc1a,.Alleghanies)

(Pax. 1927); '.. ...........' •...... •..•.... .•.. •. .../ .. '
(3) the genus Magnolia hasa.w.lc1e· E,Asia,tïc>and Au~tralasiandiStribution.'
andisfoundinNorth America ()~the eastsideonlYÎ(Florida; Mex.ic(j..i1néi
Çentral AllI~rica'toN.W.CóllJ.mbla:E, Cuba,I-Iaiti.PortorïcoJ(Pax.1928)i
(4) tbedistribution' oft1)e genus/l.mulus, shows iconspieuous . discontiilJlitie~:
in Asia anc1 AII).erica>speciesar/?foJlIld in (a) . Biud"U Ku~ha.lld Hfhlala:yas
(indica). LowerBurma (punduana), W, '. China (Wilsoni) :three '. isolate<:\ popu~

lations in Tonkin andalong the Chines~c;oast(çhinensis);Hondo(tu;'binata}.
and .. Hokkaido .(di.ssimilis); '(h)e California .. (califomica). ·K.·NprthAmerica
(glabra,oetandra, Pélrviflo,a, pavia;a.o.) (Pa x.1928). .•. /
AlL areasinhabited by thisWoodpeckergroup.have not beencovered",ith>
pleistocene land~iee: in. N orth America. they represent,exaçtly.the 9 lactal forest .
refugia, inc1uding the Sonoran regions. mentioned:byReinig (1937).The
South Ameriçan forms may be early pleistocene invadersJrom theil10rthern
continènt, whieh h.ave penetrated intothese reÇJions throughthe:andinetem~

perate zones.· ..' . .'. ... ' .. ' '. . '.' . . ." ..' . . ". >. ". •...... ."

Thus. inspite of' the highlydisco[ltinuou~ranges.IJeel. justifiedtoconsiderall
members ofthe ·group to begenetically .. re1ated, thegröupapparentlyh,aying hi1d a
formerwider continuous distributionin' 50. E. andE.Asia,whencè" ith<lS spread
into North Amerkain preglacial times, Tpe· details ofthe supposedhistory of

. each species ~ asfaras indieated by lts recentdistributiqn (!) .. "'-. wilI be
discussed separatdy.



"" .

'.Litdder~b?êkedfV6.oLfRec~~f~
./' DÖI'salsurfélces 9f;;;Asié\ti~sp~pi(ts.•...
to show ... theI:e~é\dI:a~I~re~~mW<lllce~,

. From lefttQright:f1~ali~:B~ngMk~
Siam; macei!Chakrata.~1.llilal1iIlStq:•.•.
tes; atrattJ.s:MaYlllyoi .• ~urma;br.tJ.~T/i~.
frons: Cashmere, .•....•. < .••..

(J, Ag.t e·,rberg,phot;).

t() speCificyariation~ithin .. this·.group. When.'.it. is. tried to,.~ive;.lJu~!1{ita~ive
basis' to '.' thi~ çharacter, .. 1 .figurewiII.begivenfora. rep forehead .0nly, 2 fpr<a· ..
red uppetheadandctown, lIer a r:edocciput,qnd 1 fot a redhindneck. Thu~
atratus .. iJ,ndmacei,hayingéltotalredcC\pfrolfl. foreheadtohindnecl\:'JViIIget.
a 5,whetease.g.mzttalliiwith çnIyaredqcciput<lndhindneckgetsa 2,Specié\I
calcuIation isneceSi>aryinAheca.seof. boreaJis, which has 'a yerysl!llal1.and ()f~en
conceaIedred pateh •oneac~~ideQf the occiput (J4};and fol'. mixtus, which has '
abtoadredpatch on each.side of theoccip~t (),1)'. as ",eU ,asfororunnifrPflsi
whichQnthe crownhas theyeI1o'\V c.omponent onlyof the lipochr0l!llouSéoIQ,-
ration(l~). The foI1owingestimated calcuIation can ,bë made: .... . .
mqcei: 5 analis: 3 ligniarius:,1
atratus :5 nuttallii : 2 mIxtus: ~
scalaris:. 4 bt~nnifróns: }),1 borealis:.%
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quantitätiv~Iyin\1ivingone "figure when ea~h··.·ofthementioned·•.partf'i~1)arred:
hindneclç;J,1pper interscapuIaryregion.;··. IOv,rerinterscal'uIá:J"Y.region· ;'.'scaPtll<~rs •• ;
tippel' .··.wingcoverts;back ;rump; '.' upper taiIco:,erts;central'rectri~eS;... IéltèraI
rectrices. Ifa:lthoser~gionsshowcross barring,~hespeciesgets<llO,ifonly
oneregi~n.is' n()tbanded,but u)1jformblaèk,e.g .. hindneckonIW thespeçies gds

·a 9, etlZ,Aec()rcling .to .tbi's proceeding the .folIowing result .• ·has ··been reé\éhed: .
lignia;ius:1O scalaris!& macei ,55 .

· mixtus,! 10 nuttallü:75atratus: 5
an{1lis:9 .. .' .... . <porealis! '1 '" '. btuhnilrOns!á
FgI1owing .. this result .the •{jeographIcallyoutermost.sectionsof .the. groul?show

· thec1osestresembIances(é!C81is~ligniariu~;l7liXt'us}.ThisisinagreelTIent",iththe
fact, •• thatthe disc()nti~uou~distrib~tiollofanalis .indicates .. é\" species .. of.high
age, as is show(JeI~ewherè. .>. .•.. ". ....." .'. '..>'.<'
n. Theextensi()noftheiedcolou,I' onthehead oftiieaduHlflaIe is <lIsosubject

Fig;. 20.Ladder~pack~«Woodpeekers
-'." DorsaIsurfaces ....of .. S,E.)\siatic 'and
North Ameiicanspecies to showthe
relTIärkableresembIarlces.From .. Ie·ftto·
right : macel!Chakrélta~ SimIaHilL$ta­
tes; analis:Bangkok; Siam;.· sCfilat'is:
Tueson, Arizona; boreali~! N. CaroIina.

(J.A.gte rb erg,phot.).
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3. THE INTERRELATIONSHIP OF THEASIATICLADDER~BACKED

WOODPECKERS.

I. Macei and atratwi.
Macei and atratus are referred fo one species by variousauthors,among whieh
St .anl ord & Tic e h u I' st (1939) have broughtfon"ard the mostimpres­
sive evidence. According to S t u a I' t B ake r. (1927; .. 1934) ,y.rho wi11 .givepoth
macei and .atratusfull speci:fic rank; theforms arefound side. by side in thè
Khasia and the Cachar Hills, and in Manipur, withoutproducing. intermediátes.

Following .. this resul tthe.South Am.erican .•fOrtllsb~lon~ tothe most .• c1ifferentiated
ones, the red.beingmuchreduced inthe adultstélge,althoughagain fully.deve1
loped in thejuvenile. specimelllS, which ~ssessbroadredtiPstoallifeathersof'
foreheadand 'crow'n.. Ligniarius .and .mixtus,alt?ough.c~osely:related to th~S.E.
Asiatie. species of ... the group .·.have. developed;the .. m,ale s~cundat:yse'xuaI ·.·cha-­
racteralong the usual way: of reduction, where;óls' in atratus ;ólnd(1locei the
original stagehas retained. Jn thisw<'lY:;>;ólH additionaLargumjlritisformedip
favour· of. the vièw,· that S.E.• Asiais .. theoriginalcenter of distribution,.ofthe
group, whereas' South Amerlcahas been peopl~dsecundarily.The ;óldultsof
arralis and. nuttallii together, ...• have.retained thecomplemen:tarypartsof .. the
original red tap: ana;lis: forehead and upper head (3};nuttallii: occiputapd
hindneck (2,). Nevertheless, the juvenilè nu~tallii"--'-atalLeventsthe;m<lIe~

has .the same extension .of red as the adult. analis,wh~reils>thejuvenileanalis
13 has a red forehead only! The isolatedpositionofborealis,which, inthls

characterresembles theçanicapillus group, is discussedsep;ólrately,
lIl. Theback stripe through the eye showsthe followingspecificYáriéltion'
is present; is absent; :±. is very slightly deveIopeèl)<: ...•.! ...•..•••...

analis: "--,- . brunnifrons : ..----,~'realis:#
macei :..~ ligniarius: .± ..•. ...• ..~uttallii}·+
atratûs: "-'-- .' mixtus:±< > sé:.~lar~$:+-
(!n.liqpiÇlrius.and mix(us thebrownish earcover"tsgive. th~illlPJ::e~j{lh
speçies have a brownish eyestripe) . . ><..> ...•.....•.ic"CC
.It .'.ilPpearsthat·.theblatl<:eye~stri'pe is. mainly: .·.devjl;oPe~.in.···theN~rtl,t~~eri:(èati
.f?rtlls;butt!Jat}t iSpri~ciPilllyabsent in the.$outhcAl11ericansped~~~isJeilèls·'
.t?· .the... concl \1Sionthiltl:heSoUthAliIerican.• fo~oncemore.hélve;r"etil~B~dan
mii;1.inal èharact~r,alsofoundinthe .,.S..Ei'.ASiilticfor~s"froll}.wh{~h~~erm~y

~~?rt:ri;h~tacterOf..redJiPOChrOlile•Pigmentati~ll' ontl1d und~t,.t<Iilço,,~it~,lrrjs~..
SUll}. and lowet abdóm,en isdi,stributed as fo11owS(+ isrèdpre.selit; ~".is red

:~~~st~+ . brûnnifron'i .: ' scalÇlris:/
11làcei: + borealil; :.."-'--lilJiliarius :
atratus: + nûttallii:,--- mixtu; : "-'--
Fo~I6wing this, the red Jligmentation Is'a CoI1spic~Ou.sOldWorldchélracter,not
tOlJefoundintheNewWorld members of thegroup.\Asitappearsthat thè
extensi<;in. of lipochroll}esonlowertailcoverts, etc is ;ólcharacter()f l1).apysup­
posed?riginal membersof the \lenus Depdrocopos,anaddi~ional.;ólrgum,ent·is
obt;ólinedin<favourof tpe view, that the South .American forms·of.Denclrocopos

originatefrpmS. E.Asia: . . . .' . '. . .•
The theory that the Ladder-backedWpodpeckershaveoriginatedhpmS. E.
Asia is' founded on several arguments. referring ta biogeogl'aphy.and taxonomy ;
their 'spreading into the nearctic region is supposed dating bad; to>pregladal
times.'
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S tän fo rd 0Ticeh ur,st (1939), however, state .thatmacei andatratusare
mutually exdusive :indeed,b~thwereJound byHJlme in Manipur,butmacei
il1 the "basi~"'!nd atratusin the "eastern hiUs",. ':Vhere,!sin the Khasia and
Cachar J-lills onlymacei.· shouldoccur. Besides,. the macei-specimens. from '. Mani­
pur e.xarnined by St anford&Ticeh: urs t(1939) are said toh,ave broad,
stre'!kson.theunderparts,thus, resembling to some extentatratus!Not . only
from ataxo~omical p~intofviewmacei alldlJtratus arec10se1yre!'!ted, Ier
a1s() theircallmuchresembleeach othel' : macéi having."acurioussquea:king
voice, wl"lÎchdistinguishesit.~asily.from<jllexceptthe nextspecies of\\l"()od~

pecker" (=<:Itratus}(Stllarf~aker;192'7, p. 41);besides theyequally
largelyfeedonants,.whichtheytake onthe. trees. aswell asonthegrourld,
which is.a!1 exception'!l,pr'!ctiée in the genus: macei:<S.tu artBa kér (1927);
atz;atus:i Del a,cour& Jabt>uille (1931). ..' . .' '.' , '. . .... . " .' '.'
S tu a I' t Ba ke I' ,. (1927} mentiqns/that macei is abird pf the "open, or senli­
open ,countryintheplains and lowervalleys running into the :mountains"
(p..·4l),and severalptherauthorsh'!verecordedits occurrencea.t lowere!eva­
tionsin the, valleys and the Jopthills qf thempuntai!1s :
Kang.nl. District,.·Punjab(W hist1e r,··1926.A).:. 600~1700
R()tung; Assalll (R oonwalI939): 450 m.
Kobo,N,E.Assam. (RponwaL 1939):120 m,
Assam(plains) (Stua rtB ak er, 1934):200~300 m.
Ass'!m(hillsj(St ua r tBa.ke'r.1934): up te 1200 th.
Sankrametta, E.Çhats(W histler& KinzIear. 1934): 1050m.
A(ra(usoccurs at higher .elevatiqns,beingfound onthè levèl' oftheplains
inthe.' mountains(Chin .Hil1s:··eige~dicherst. in der Hochgebirgszone
Hause", S tres em ann&Hei nri c h, 194o.p.235): .... .
Chin' Hills(Mount Victoria): (St res em ann & Hei!1ri c h,
2800 m. .
Southern ShanSates .(Bin 9 ham, 1903}: 1700-2300 m;
Mt.Çhien.g Dao:N; Siam(Pe .Sc hauens e e,,1934 A):
Khun Ta!1Mts.• N.Siam (R iJ ey, 1938) : 600-1200m;
N.Siam(De ig n an, 1945j:12OG-1500.m (summits).
In relation tethe altitudinq:ldivergency at~atu$ appears tt? prefer' openconiferous
forests with a deal' undergroundan~moss"coverêdtrees(Mt.Victoria,.S t r'e .~.
S em an!16H ein I' ,Ic h, 1940),·.01' open forésts of pine oroak(N. Siam,
Deign an,.1945), ':Vhereasma,cri inhabitsequallyopen "Wen woodedcountrirs
and thiu deciduous treeju!1gIe (Stua I' eBa ker, 1934).which '!U represent
suitable Iocalities. toants. .' .•.. . ..... .. .
It issaid tliat the nests'··of boehmaceiand atratus have·beenfound
woodon1y (Stuart Ba k.er"J934),
lnconclusioni~·.appears, th'!t the stated occurrenceofmacriandafratus sideby
side iri> the same<regio!1 istheresult 'of their ecologicaldivergency in their
mian.areas: atl'atus intheE. (N. Siam: Indo China)~nd S. E.(Àra.­
kan Yom'!s),. maèei in the W. and, N.W. (Himalayas) '•. So thenomenclatural
dilemma.. whether they' arecqnspecfficQrnot, h,!s been .reduced te the prpblem;

. whetherecologicaldjstinct.fcmns that. possessa. zone of .CO!1tact at theirboundaries
without .meeti!1~'·'e'!ch .. other, •must. he treatedas conspecific'. in.' nomel)claturepr
must be 1<;ept sep'!rate. Inthiswork nosolutionwill begiyen. Asbqthtlw
ecologicaUy distinet fOr1lIS fromD. major,D. 'leucoptwls and D,syriacush~ye

beentreated. as distinct species, it willbe~' provisionally-donewith macei
al,1d atratusa:so. The )imits ofspecies recognitio!1, however,cal,1be .traced. based
on persdnalappreciationonly.
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Hl Matei and bruhnifrof?-s.
D. matei hasa close western relativé YinlJ. brunnifrons (~
9 ors)· !). whieh mai.nlY.differs hom macei inthepeculiarhead. colöratidn,l both
in the male and in the. femalec In themale aC<j.rmineredcolotation is Present on
the hindneck only,. graduaHyfading. thn)ugh orangeandgoldel1yellow.into<I
dark umber·. btown on·crownand .forehead. Thisunusual .type of .colorationis.
also found inD. mahrattensis. It seems that anexceptiona,lseparationbetweèq
the yellowand red carotinoid components ofthecommonreçllipochrOIm~h<Is

taken place,whieh in thelaboratory ean be obtainedartifh:iallyv.riththehelp
of aehromatographic absorbtionmethodinv.rhieha >solutionoLthe lipoehrome
in petrol. is used (cf; Völke t, 1939 ; red lipochrome$ç>f Do· maior' Pkusl!iridis,
al1d· P,canus used). Inthe .female .the umberbrowneolorati()nis· probably ..•the

.resultof c. the intermixture. of. same .yellow lipochrome.with theorçli0é1rynielani~e
pigmentation. Thus,· no .. principal differencesexistbetweeri macei <ll1d brunnifrons
b<Iseduponthe divergencies inheé)d coloration. . .
The range of brunnifrons correlatesto someextentwiththat()fD.himalayensis
and Garrulus· lanceolàtus, sincebrunnifrons is found in.theW.J-liIJ:Ialayasonly;
beingespeciallycom~onin GarhwaL Simla Stiltes, andS.Célshmere.butex­
tending its range even into Afghanistan_ ltisa ~omtIl0n.birçlinthewesterrr

foothills of.the Himalayas. in the Punjab (KangtélDistriet•.. Whistler,I926)
andinRawalpindi (M)lrre.e,W hi s tIe r, 1930) ,>but like<hil1Ialayen~isithas

nE,wer been foundin Ladakh.. Inits eastern. range brunnifronsocçurssideby
side with macei (Murree, Simla· States,GarhwaL Kumaon ), but<Isit'prefers
higher altitudesthan .macei, the species p~obably.do not meet frequehtly.>àc-

11. Maceîandanalis. . . ..... ... . . .. . ... .... .... ..... ..\ .>i
The difference between macei andatratus in.th~ir altitudin<j.I· disfribjJtionIÏlay not •.
be· an· argument toseparate· these taxonomiçaHy close1yaUied forms,as P eig~

na n (194?)hasdone in uniting macei specifkaHywithanalis,whichis the
second Ladder-backed 10wland formofFarther India,.~eepirr'gatratllsseparate.

. TaxonomieaHyaniilis is close to macei-atratus, but inithèpossession of trans­
verselybarredupper tailcoverts and centraL rectrkes it. standsapart;thus.
atratus resembling. macei much Illore .conspieuously.·.thal\ •.. analis.Besides,. there
is no close contadbetween the areasof maceiandanaUs,suchasiinfoundin
those of macei andatratus. On <j.ccountof itspeculiardi~~onnectedrangearid
its taxonomie relations to the South Americanforllls(tigniarius,.11li:xt'!s}, the
distribt.ition .. of ana:lis may be consideredto be.of .3 highage;By a·. fOrmer
geographïc .. isolation .. macei-étfratus hasbecome .. separated .fromth~·ge.nerally
distributed E, .Asiatïc·Ladderbacked .populations,butinthe-pres~ntrangés.?fthe
E.. AsiatïcLadderbacked. species, I faiIto detectthehistoric,al.relationthat
doubtlessly exists between analis on the onehand andmacei~atratu.scon:the-other/

hand. .. ... ... ..... ......_...
D ei 9n ari( 1945) united analis with maçei mainlYon ~ccountof; theIact,that
both are klwlandspecies ; but I think thisisaninadequate reasoqAndeecl,yanalis
seems to <j.void forest or heavy jungle of anykind"not ascendiqgthe hills to
any height" (S t u ar t Ba ke r, 1927), pI:eferring wen~oodedcultivélctedre­

gion~, fruit gardensand cocenut grooves.Orily a .supposedW.Javanrace ..••
(montisR ob ins 0 n& Klos s, 1923 A)inh<ibitsmountélin.ous areasup
to J800 m(Tjibódas, Pangerango. Papandajan) but inthesame region a doubk
fuHy distinguishable Iowland form (aniilis) occur~,AccordingtoStUélt't
Ba k er (1927). the. species. has not·.beenrecorded;fèedingon- .the. gi:0l1lld

- (contra maceiandatratus), but D ela cou~& Jaboiu iJJe (1931)mèntion
to h'aye seen it quite oftel1 on theground (Indo Chinél).
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M~erial

(An~~ter damMus,<;·.·BaseLMu~.;·

Mus.; colI. p:c. vanE eurn).
Measur~tnents;
Wing :Siallli$ '.'94 ··..• 103~average( 10) .99;2; .~.'. JOOmlll

Ja.va~90:-97, average (34)93.6:'(
Báh '. $' : 94i,·.10p, JOO; .V9éi,97111J11'
Anclamans~96, 97 J11111' . ". ' :............... .

RÇlrt~é:p;an~l~shas .a .very<c1isjl\qc:1:rapge in ~,E,Asi~{fig.• 22), asit
absentin •. ~alaeca,sol\thof Tenasserim(ç!l.12°. N.L.!.·RiLey,J93~),Surn~tra
(d.S tresernan nr..J921 B:;alsoNias lilland, W, offSumatra,d.ç:h a$e n,
1935),andBorIleo, .wher~<is.itis very locally(!) Jound inBurma,:nqrthto
Tol1nghoo(Sttia rt Ila k.e r,1927) (plains . of. I<yunclaw,eastoféhinH}J1s:
Str~semann ••. 0 He)nrich;19'!O; Arakan;Yornas ;'T.ice h.u rst, 1933),
illSiam (Bangkok(S.Central},Meldong. (West) KohLakfWest, !tear Penin~

cordingto\V bis tl.er>(1926A}the.· altitudinal range ofbrtinnifronsinthe··
Kançp'a [)istrid (Pl1njab)issituat~d.between thatofhi1TU'ltay~nsis il11dmé!i:ei!
Stmla •• States(coIL Van."der Sleen an<!Meine~fzhagenJ;210o:-­
2250m.KangraDistrict, •.·Punjab .(Whistl er, "·1926 A) .; .1200~2100 ·m:· .
Murreei~a",alpindi(Whis t! er, 1930): ·up to230Qm:
Sind .. \,alley, Cashmere i(coIL. M ein e..r tzh agen): ..17ooill./
ChitlCal(:W:hiteheacl, . 1909);.1200-"3000 TIL.. .....•....•.••••••.....•.........•.•

ACfording .to. 'St ua.t tB•. a .ker( 1934) ... brun.nifrons.prefers.··J11iXedOa~fcffeSt,
'.' butHhas..also been foundjnPine~, Cedar.,and otherkiildsof .forest•.l
JUclging ... fromits .. geographic' distribtltiOn,. brunnifwrzs.rnay. be consicle~edt().be.
a mernberof theoriginaLCashrnereJauna,wliichdates back to late .. tertiary'
times. J t is supposed tbatD,·. himalayensisan,dGamIlus l4nceqlatu$ are eleJ11ents.··,
of thisJa~na als().GarrulusandD.himala!!ensis,~owev('~,ma~becdto '
be autochthonous palearcticbirds of the CashmereregiQrr d' ··that.
thispart. of the euri'lsiatiqblockhecame .. folded and
separat~dJromEu~asiaafterwarclshy a part of the Te
marine.•..·tertiarydepo~its .tothe•. northof. it. (~adiél,
tbe contrary, has invaded this region fromthe east~

thatgroup,. thi'lt in tettiarytimesapJ},ears to have hi'ldaWj)~E'J\.siaticlt~ng~.··
Recent· animal~iu~c1. plant:,~ishbuti~n' indicates. that .the Cashmere region••• ],las
remained isolated frmnthe .~.Ei.malayas.for ·.a ....c()nsiclerabletill1~,b.l1t.I •have
failèclto c1etect .•.. exact.. ~eograpbic evidence'ofit; At all. events,the ·Ci'I~],lm.~re

f()rm' of. "~aclderbacked •... \Voodpeck~r has. ·succeecled. in obtélinil1g à:.l diHerent·
secl\ndary.~exual·.char<lc~er!'by which at present it can. be c1is~ing!:'ÎshedJromthe

. otherforms.An adclitiona1Lácldet-çacked sjJecieshas penefr<rtej:Îint?.th~N,'N.
again{m,ace~),hut<Î.pparet1tlyinrelatively recent time,asit h';1Sg9ne~otfar~
ther.westwarcl .. than..toMurreé,...~...E,.RawaIpindi(VJ~i.~t Je r,.19~O, ,n~tpér... ··
s()nally ~een L) ;b~<:omiqg~are thro~~h()utthe wllole;w~sté'l1partqfit~,rangei
whereas bram;zifronsappear$ tobeolI~;of .the.mostcommon Wgoclpeckersoftlie
N.W.J-fimalayas'(Stua rtBaker, 1934). '.' ..•...........•...... . .••.•...•... '«

.... In conchlsion,it ..appears, .• thatgenetic relatio~sexistbetween.brunnifrons'a.nç! the
other Ladder~h?ckednlembersofthegroup'; it~speçifiCdi$tinèfi9n.beingthe,.re­
sult.of.geographicis61ation.Beside~,furtberevidenceisgiv~nof.the ~ .. <rt
lea~t -+- tertiarypre~ence oL theLadder-backed.groupin .p:yA~ia, ",hichfJ,lW.is­
hes anadditlonalarg~entin·.. fayqur.of. thehypothe~is.thatthe~eWolDclpeckers
areoLaeurasiatïco and<notolan Àmericanorigin; ,
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sular Siam:Robins? n& Klo s s. 1922), Chi~ngMai(N6rth):D~i\lnart,
1945). beingabs~ntinCochlnChina and fairlycommoninS.Annanl(D e I a.~
c o.u r & Ta bo ui 11 e, 1931 and 1940) ;besides•. oc<:urring inthe Andamans,
Java,Madura (SU ~seman n. 19W) .. and.Bali Islands.~heAndamansare
of a t~rtiaryage. andso. may beits land fauna, includingD.analis. ApR?rently
caused byitslC'nglasting island isolation .. D.·.. analis .arn;lamarzer1sishas· beéóme
considerablydifferent from. the niainlandfonn, but stillshowingçlear. taxonomie
resemblances. with analis(<:f. Stresema,nn.. 1921B),lnTava thespecies
bèlongsto tlle ,most commonWodpeckers. whichcan be fOlmcl in th~ treesnear

F)g.22.LJ. atûI1i.s (Bp.) , .-'-Map
showing thedi~col1tinuousranlleo oLD.
analisand the geogl'aphicvicariation
with· MeiglYp.tèS...t.u.~~i(Les~.}._D. analls.:.:':·:·:':· M.tukk!.

nativeviIlages<;ind in cultiv<;ited areas, wherever therearetrees(Berns,{éfn.
1859,; Vor.cl erm an. 1899). In. the',internrediate .Sundàiezone'(Malaccà,Su­
matra, Borneo)where analis is missing. itis aPRarefltly exterminated'ls is pro-.

, bably fhe case in more species that •are present in Java butabsen,t .inStiqI<;itrá.
fts extermination may be caused by the interspecific~ompetHionwithsol:llespe­
cies thathas. reached, Sumatra and Borneofromthe continentperh,lpsduring
oneof the· fo~]owing pleisto<:ene invasions, which. areocorrelate<:\ 'withthesucces:,
sive. states of the .Sunda. plat.being intermitt~nt1y.landpr sea.lntIüs, respect it
isvery remarkable thata strictgeographicvicariationisfoundbetween the
speciesD.analisand Meiglyptes tukki(L'es s 0 n)(fig.2;): ~he]~tt~rbeing
aWoodpecker.ofapproximatelythe same size asanalis(wing 'about94",--,119
mm) and .inhabiting thesame. type, ofbiotClpe : inits whole rang~'ifi$ acommon
bird in the jungle ofthe lowland. a~so visitingcultivated regiCllls,pl;mtation~.

andgarde~s (Stresemann, 1921 B; Robinson. 1939L>Therangeof
M.tuHiis exactly. thatpart iIJ. the range. of' D.analis. that is .notinhabited by,'
analis, and that separates the,two disjunctareasofthi~speci~s:.theextreme

'south of Tenasserim, and PeninsuIar Siam ;, Malacca ;Pe~àng.. andSingapore
Islands; Sumatra, BiIliton. Borneo. Bangey Island ; N.N<;itunaIsla!)ds ; Ni<;is.
and Banjak Islands off the W. coast ofSumatra. Inconc1usioI:)itisprobable
th<;it the presence of M. tukki hàscausedtheextermination of IJ. analisin .the
region inhabitedby tukki. M. tukki hasseV'~ral close relatives iJ],h<;ibiting moun­

,tainousr~gions, of S. E. Asia; incI: Java.
Subspeeific examination:
Various allthorsdisagree in recognizingdistinct
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species. I havecótrie tó the following result.Subspecifkchar?cters reierto'tbe
genera! èolourofthe underside.thèdegree ofstripingoftheunderside, and the
ayerage measurements. .'. •. '.
Siamese; bir:ds(longipennis) almosthave a. white grdlÛ1dcölöur.espedallyon the
throat. ;the .black stripes.on· the' breast arebold. and. more or- .less rO{lnded t~'

spotS, andthe löwer flanks andthighs .are fa'intly, . but .di~tin<:tly transversely
barred.Wing-measureme~tsaccordingtoSt re S.e mann (1913):
Bllrllla (J •. Ci?>93-104,aver?ÇJe·(8)· 96,9mm.
Siam&.96-:102; average(5}9&.1J mm.. ."
CöchinChin~andAnnam. (J. ··•..Cj? .. 92-102. average(16) 96:rmtri.
Jàyanesespecimens areconspkuc)UslydiHerentlycolöured :thellnderpàrtsare
distinctly tiIfgedyellowish <111u the .throat isdirtywhite''fhedarkstreaks (ln
the undersideare narrower, not indining to. roundedspots .on the.~rea~t. 'Yhere<;ls
the cross barringontheUanks isobsoléte, These char~cters areJTloststriking in
the. W.)avanmollhtain birds (montis). in whicheven thethroathasadistiIlct
y~llowishtinge.·I hültodetect.however.constant diHerences inspecimensfrom
the mountainregions compar~d with thC'lsefrom the lówlands(anaÉis): 'but.if a
series 'of mount,ün birds origin<;lting Erom •• Bahdoeng, .and .' tbevölc~oes- Salak
(2), Pangerango(l). Gedeh (3) .and fromBane!jaral\(J },ane! Tjibeur:ellrn(1)
iscomp~red.with. a series fromBatavia .(8) ..Bllitenzorg '. (22). SeIllarang·(1).•. Tir­
tasari (3 );Soerakaita . (J), and·. Söerab<;lja (J), the diHerenc~s are" qlliteCIe<;lr.
Nevertheless. there areonly fe'.Vspecimens, thatca.n,be .identihèd on .'. ascotUlt
of itsplumage ch<;lractersQnly.. without the help of· tbe f:ndic<;ltionson the laReL
So the name montis cannotstand as a valuable race innomenclature, although

itsexistence must be keptinmind, .. .. '. '. . .. .' '.. ' •
Bali.birds generally miss. the .. yello~sh,.tinge on the underp<;ltts.. especi<;lUyo,ntbe
throat. Besides.·tbeunderside ismqre heavÜy streakedandsliqhtly crossbi;ltred,·
Only.in ~seriestheyaredistinctfrom theJava.nese[owl<;1ndErom. butimportant
differencesare reached. pot ·I.mtil.mountain. specimensarecompared :.Balispe~
cimens <;Ind"montis" ,are cleàrlydistinct in every speCimen. FI esse (1912 A,)
alreac:lY caEed attention tothe fact thatB<;Ilinese andSiamesespecirriensresem~

bIe' eachother closely; thlls .l1Iliting '. themsubspecifically(longipennis}, Jt·· ap"
pears. however, ,tnat. B<;Ili .birds .are somewhat. irttermediate . between, loflgipennis
and anali:J,both inc<)lorationand average measureIll~hts,'Ibedegreeofdeve~
lopment'. of. the .,discussed tà.~onoinic. ch<;l.ractersdo .notcorrelate .in. this case. with
geographicdistrib1.ltion:., sli~ht. differences e:xist~only visibleinseries ..~
hetween .populatiortsof thesuccessiveregio.ns: Fàrther 1nc:li<;l.· BalLJava·,. (low"

land), Java (mountains), . . •... ..•. ". . ' .'
Therefore. froma no.menclaturaI pointof view 1 shóll1d recommellP:uniting' Java­
neseandBali.nese ,birds underone name, in spiteof the fact that cleardiHerences
existbetween ..montis" andB<;Ili.specimen:.s.' Continental hirds' diHer suffiçiently
froin .Sunda .birds.in ·.plumage·<;Ind.·average ,measuretnents to,· warrqnt subspecific
distinction,(in accordarice.with Stuart Baker. 1926;confrét, S.trese-
ma n ,n.1940). .....' .
Andaman birdsdiffer frotri tne othersin havingboldtoun,ded bl?ck .spots
throughc>ut thewhole Iowersllrface. and .grey insteadofblackhases to.the
red feathers. of .. the cr<;>W(l;. theabdomen is .tiri.ged with hrown jnstead.of
with yellowish ; ,'hin andthroat are faintly spotted with
tai!covertsháveq deep .red colour. "
In concl~\sipn.thefolIowinHracesqrerecognized :
D.,a.longipecnnis., (H .ess,e19i2: B<;Irtgkok. Siam).
p. a,ana1is(Bo na p..artelS50 :E.Java}.
synonym:. D. a.montis (Robillson &Kloss 1923
D. a. andamanensis(BI yth 1859; Andamans).
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XVIII Dendrocopos macei .. (Viei 110 t 1818;.8ellgal),

Malerial examined: Assam(3) ; Bengal (2; Ca!cutta); SimliliHillStates (2.
Chakrata); "Himalaya" . (6).--' (Ams t'e.r d anrMus.;B as e 1 Mus. ;.I>u­
blinMus; ; Leiden Mus.; coll. Mei nertzh agen),.. .......•.....•
Rànge: N. Burma (Myitkyina.: S tan f 0 rd& T!c ehur s t,1939);M~nipur.
Khasiaand.Garo Hills.Chittagong, Bengal (Ro On wal, J939};Bhutan(L\1,d­
Iow&Ki n ne a r, 1944), Sikkim, NepaI.W.Himalaya"westto.extremeN:E.
of.Rawalpindi (Murree: Tie' eh urst, 1930)... ", '.
Specific charaeters: The species diHersfromatratus inbeingmuch lessstreaked
on the underside; the ground colourbeingtingedwjthJulvous,aridno~.W:itha

'slight"oIive wash ,as .,in atratus;' the fulvous .colorationextendin\l upto ',the chin,
and on, the. earcoverts;. 00:, the upperside" the ",hitecross bilrrirl\l extends tothe

:Iowerhindneckc andthere'd on thc occiputand hindrleck is .slightly more
restricted.
MiasureTTlènts and, sqbspccific ChMéleters:Accordirig
W. Himalayan specimens (westermani) shouldhave

'billsthan E. Hitnalayan andBurtnese ones(rnaçei):
macei: •i!;" wing 100--'109, ot1cel13; culmen 22·+'-26
westermani ~ i!; wing 113~118; culmen 27-30 mm:
Thetype of westermani (BI yt h 1870:. type-locality' N.W. Hirrialayas:Tic.e­
h urs t, 1928) ,without 'exact locality ("Himalaya"), isstillin tb.eAmste r­
dam Museum: No, 1940, i!; \Ving 114,culmen, 265 mmo Thefollowing measu'"
rements are JOtlnd in the specimens examined;
Assatn: wingi!; 106; 'j! 101,108; cuhnen 23,23.5, 24.rnnl.
Bengal:wing <;) 97, 102 ;,culmen 22,23mm:
Simla HillStates:' wingi!; .,106; <;>106 ;culmen24.5,27ïnm.
"Himalaya": wing i!; 109, 111, 114, 115;'<;> 99,1l3;·culmeIl 21.25. 26, 26.5,

.' 28, 29mm. ' .

Wh ist I~ r& Ki nnea r (1934) recognize tPesterTt\8?ionaccountof' thc.more
conspicuousdevelopment of an indistinctand brokçn gorge~ofblack spots in
westermani t.vhich I. can confirm), aud thegreater wingmeasurements:' E:
Himalaya: 8 i!; i!; I03.5~IIO; Calcutta: 3 i!; i!; lOL5_106;W.Hilllalaya:
5 i!; i!; 114-120 mmo As it seems that western speciInensinc1incto hijJher
measurements, the recognition ofan. extreme ,western.. race appçars; jusfjfiedto
thqseauthors that like it to ree'ognize faintlychilracterizedsUbspedes.Wèst~r­
mBniisnQt acceptedby St uar tBa k er (1934}.Asamattetoff,g:tiu) defi~

nite. boundary exists between .the ranges of macci alld UJe~termani..
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XIX>DendrocolJos brunnifi.ons. (Go'~ ld. 1&31: N.W. Hinw1aya).

Synonym: Picusaul'icepsVi go l' s 1&31: Simla (cf. Harte l' t~St ein-
bac h~ r.1935.p.36&). ....•................... '" .:.... . .

r Mal~ril'llexarrtinedi SilTIlaI'BIlStates (9); f:asbmer~(~);NepaL(J)iD~j;jee-
· liqg' (2: Leid.elrMus; pu~chasedfrdmüA.Frank.naturalhistorydealer,

1&6&:.prob.ablyel'l'ol'.!) ..• ·(Anlsterdam .Mus.·.·; .... Dublin ...·Mus.;.1;e i d el};
MUs,;coll.. Meine.r..•.J .•:.z~ag ... e.• n;.coll.. Si I1 em"V ii n Matle).
M easurernents: "
Wingt n3~121,ave~age{10}J16.5;cuIlllen

'\hiipg. <;>J10=120;a-;er"ge .(5) 115.6;culmen
,'. Range :N,W.Himal~yas, from W.Afghan .. Mountainsthtdugb Cltitral

('VIl hi té hea d.1909),S, Cashmere, Murree, Sim'aHillStates, and I-iimalayan
· FoothiUs (Punjab:Wh i stl er, 1926 Al. tó Gan-hwal, .and.Nepál (S tua 1't
Bak e 1'.1927). '
Spe:cifiè" charadèrs : sec aboye.

,4 .• NORTH-AMERlèANLADDER-BACI<ED:.. WOODPEéKERS.
XX DendrocoposboreaÜs(V iefl10t .1&&7 :·u.S.. ~effca;type~îocali~ysettled
bYWet more 1941: Mt. Pleasant:opposite. CharIeston.S. ". Car?lina),
Materil'ltexarnined:.N.· C"rQhna! (2); 'F1orida (2) .. ; "Notth America" (3), "'­
(L eieIen Mus.; coll. Si)le lll -yan'M a rle) ...•..:.. '. .•....• .. ',.
Range . (fig. 23): S. E,Stat~sofNorth. Al11erica, ftolTI '" E.l'eJ{astqklajJoma.
Arkansas,Tennessee,and NorthCarolina,southtoFlorida.Occasionrllyfn
Kentucky,. and Virginia. The racehylonomus(We tm ol'e)inha~H~éentialand
.southern.Fl?ridaoniy:' 'p.h()l'ealisis graciual1ybecomingless. widelydistriglltéd,
.andiesscolllmonin .the southern .Gulfstates andT.exas~sthe~irginJor.e~tis'
being c~t.ltisabird thatdoes not iJlhabitseconclgrowth·.wooçll~m~;.li!~in!l:It
would be too mJichto~ay that ithasgecom,e rare as yetinTexa~;?ts1V~have

numerous records. up ... ~hr~ugh1939.Th.e~e .are proba1JIYlno~erecentr.ec()rds .·gut
ourfilesare notcolllpletebeyondth.en".(Fr i.e d mann,.i(tlitt.,.1916).
Subspeçificchal'aeters aTld1Jleas~fements: .... •... .... ..•......•.••••............•......•.......•.......•.•
R idg wa Yi (1914) •already nlention.ecl thelact thatspeGilllensfrólllFI?ridá
show' sm.aller measurementsJhan thosefrom the· northern areas, '. but notearlier
than )~41Wetmore. separatédthe southerIlfrom the~prth.ernp?pulations
underthenamehylonomus. (I<:issimmee,Florida). Thfs . race h~sbeenaccepted
in the 20th supplelTI'ent t? .theAmeric;anDrnithologists' 'l.!TJ.ion Checklist ofNR~th
Am.el'icanBirds(Auk '62.1945, p, 433). Mèasurements according. toWetlTIore
(1941, p.49&}are; '. .....•.• •.......... .... ...... '..•••
hÓl'ealis .:'\V~ng 303 if 116=1235;32~ \? 116"--'1235lnm.
hylono11Jus: win:g 29 ó·~ 110=11i';18 <;> (;J1135-;.-1l6.5mw.
Th.e scanty Inaterialexam~nedbyth.epresentwriter confirmsthese
N.Carohna(Rockingham ;$outhport) wing$ 121; <;> J22 m111
Florida(l\Aiami,TarponSprings) .·wing ··éi·· •. J 14;"'<;> .117 mln·;
No other. subspecific'diH.erencesa~edescribed;
8iotope:p..ccording 1'0 Mu ~p he y (1939) .thespedessh<J>vsadefirtite preferen­
ce. for openpfn.e.forests (Plnuspalustt'is; P..eUïoti; P. taeda}beingespecially

·associated to Jive trees; both> for' nesting. purposesandfor food, Theyare most­
ly seeninsmall flocksin thevery topso! th~tallest.. trees;feeding inthetip
endsof di.e. branches, like aChikadee.W a yne(1906)who staNs/tohélV.e
examinedmor.ethan 100 nesting hol.es of thisspecies, saysthatthenestisdug
out.alm,ost.·withollt excéptionin a.·.live pine; the.eggs are neverlaid "until·th.e
pinegum pours fteely frombeneath<Ind<Iroundthe. hole. .<Ind inordertp· accele­
rate the.flow.the .birds.puncture .the bark. to·th~. "skin" .. of. the treethereby cau-
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sing the gum.to exud~ freely"(Wayne. 1906, p:62). IriS. Carolinathespe~

cies is often observedfeediIlg in corn fie1ds.perchingonthe infected.ears and
extracting theworms that Iîve withinthem(D i n 9 1e. 1926; Ward.1930).
Specificcharaeters·· and history: Apart~.fWIl!. tl}e secundary. seimalcparacters in
the male, D.borealis shows close. similarities to. the. s}Je<:iesscalarisand nuttallii,
from wl}icli it can be distinguished by possessing a very shp;rt.. but shar:ply
definedblack stripe through the eye. The male has two smalloften.concealed
red patcheson the sidesof the occiput only.by which it differs froIl1all oth(lr
members of the group. Neveitheless. in the juvenileit the wholecenterof

. the crown is said tobe red; in the juvenil~ ~.however;no.redj$. .present pIl
thecrown (Çh ap ma n. 1929). .. ..... ... ..•..• .......•....
D, borealis is the only member of Ladder-backed Woodpecker tnat li~esinthe
5.E. United States. in those regio~s that represent theg1acia).refûgiunióft\le
arcto,tertiary fOi'est flora. Although clpsely related toscalaris and.nut~allii;

.
Fig,n Ladder_balced Wood­
peckers . - Range in Nortl}
Amerika. IiJl Iilll botealis.
/ X// riuttallii .. .. scala~
ris; The broad blad: liné. .ap­
proximate1y .. illdicatesthelast
(Wiseonsin)sta!)eof., pleisto­
cene!)laèiátion. The ranges in~

dicate the· Joca:ization ·of. ihe
atlanticand pacific. glaciarfo­
rest rèlugia. as weIl <iS the fact
that D scal~ris has beèll driyen
away, into more· or Iess· poórly

vegetated Mexican. regioils.

horealis. cannot be con,sidered to .be a· recellt .(pleistocene)memberoFthegrollP•.
owing to the above.menÜoned taxonómic. diHerences.S.E.America isadistinct
glacia1 forestrefugium. separated from the. Pacificone; '. as also. f~om. theMexica,?
one,byabroad zone of Iöss,indicatinga deforestated stage at (sometime
(R e i TI ig, 1937) .. In theAtlantic refugium manyarcto-ter~ary pLant-species.
with.a formerly muchwiderdistribution..have survivedhere only,'whereasthey
appear tohave becoIl1eextinctelsewhere in North America(fig.J6. J7),being
alsomissing in theCalifornian refugionalarea: a.o.Tilia, Róbinia; GleditschiÇl,
Gymnocladus, Li'luidambéir, Viburnum, /lex, Catalpa, Diospyros; Sassafras, Ben~
zoin, Carga, Moms, Wmus, Fàgus, Castanea, Carpinus, BeMél, Magnolia, Lirip:
deridron(H ars hb erg er, 1911, p. 200). Neverthe1ess,otherarcto-tertiary
plant-.elements have maintained themselves both inthe E, and inthe W.refugium,
among which· Aesculus, Acer, Rhamnus, Staphylea, Rhus, Cercis,Pr.utius~.. Pirus,
Crataeglls, Amelanchier,Calycanthus, Philadelphus, Ribes, Comus,. Sambucus.·
Vibilrnum, Symphoricarpos, Lonicera,.Çephalanthus, Styrax, Fraxinus, Platan.us
(Harshberger, 1911. p. 200). Cain (1943}has enulileratedthe.arfJotèscen.t·
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gert~t~ follnd .. i.h ... the .Grt~àt Smoky1\1oll.\1tainsNational.. Park,Alleghanies,:md
reviewed their. knownoccurrence' as fossiIs in the S,E.UnitedSMesduring
CretaceousandTertiarytimès. He comesto theconclusionthat total1y93%
of the67recent tree~andshrubgeneràhavebeenfound inthe sam~ region .
in. pre-pleistocene times. FroUl this itappears, that theS.E; floraçontainsrathe~
antigue elementsof a",idegeneraldistribution; \Possessingclóse rec~~tirelativ~s

in China ,md .' Japan. '.' From this Iconclude·. that.borealis .• is .anold.•membel' of
thegroup. haying beenIS()lated in. the sameregion since theclose.of.tl!~ tertiary
and theadvancementof •• the \first!Jlacialperiod. I~s. close ilssociationt()the'
Longleaf Pine (Pinuspalustris)hasgivenit a. rather remarkableocoastal-plains
distrigutionofa .geologically recent date; in the interior It goes-up to tlîemouw
tain pirte-forests,butitdoesseemto becommon there. .

, ' . - .

XXIOendrocoposnuttallii(G a mb e;11841:

M aterialexamined.: 7" (Placeri ta Canyoll.Los··Angeles CO..;.... "Càlifomia") .
(Brussels Mus.; LeidenMus.;coll. Sille m -Va n
Measurementsl
Wing .1;.' 100, J03.106. 106: ·.~.102,104.Hkmm.
Cul~en ti 21: n. 22. 23; .~ ·20. 21.5, 23mm.
Range (fig. 23) : Thearidregionsof.S. Oregonand California, west of the
Sierra .. N evada : .' a!so Ni LowerCalifornia... The .spe.cies ."bre~ks acr()ssthe .. 11l0Un­
taindivide ·to ·the south·.to.·.follow the J'vIohaveRiver.in ..tothe.de~ert· atVictor­
ville"(M il Ler, .. 1934.·.p.·.. 25:4); .besides... it.has been Jound Jn.wintereast. of
the NevadaMoul1t~ins.inOwens Val1ey.at theW. side oftheOwens Lake.
InyoCo.,California (Mi IJ e r, 1934),whereas Pe t e· rs(1936) .found itinsum-

mel'rtearPhoenix, ,l\rizona. '. ..' . . '. ..' .'. .,•....
Specifje characf.ers: Very doseIymemblin{lD.. .scalaris,butdistIilguishedbythe
very ·broad.· blackeye-stripeand .thee scallti:y barred latel'al taiHeathers. Nélsaltufts
not dirty whiteorbro",nish,buteIearwhite, contrasÜng withtheblçickforehead.
Malewitha broad. red Péltchónocciptit and hindneckonly;a .numberoffeathers
of thecrown ha'~e white. spots. An apparent 'slightlydiffereptsubspecies(longi~
rostrata ) has beel) describedfrom· San F elipe, .N .. E. LowerCalifornia .• (H.;Ie y,
1927). .

Biotope; discuiSion: ... According. to.B ent (1939)thespeciesinhabits different
kinds of.biotope, usuallyj~aridregio.'1s:Oak-groves(Liv:e Gak; White Oak),
and deciduóu,s tre.es alonQ ,'streams, low bushes,oftèncbaparral;.Dutappar.elltlY
very rarely in:·. pinetimber,orchards,· .and·· stands of ..'GiantCa~tus.. Nevertheless,
Ri c hard s(1924:' Grass Val1çyDistrict}observedHoccasion',lllyirLconi#
ferous fores~s,artd Hu ey'(1927) fol.lndit nerr. SartFelipe,N:E;,tÇlwerCaHfor­
nia •. as apparent .breeding> birds in athick .growthof .. Garrumbullo·· .. Cactus (Lo.c
pr,oc.erew;).. Its"version toconiferous forests isremarkabl.e,sfnce:thetree:Alora
of theinh?bitedcount~y<isc!)amcteriz.ed· by anoverwhelmingnumber~of.• conifers,
originatfng .. fromthe nórtbern' woods,manyofthemevendating back ,tomiocene
times. Thechaparra1 formation inS,California, however, induding agrèatuum#
bel' .of ". sonoranplant-elements:besides,. possessing many·· specieS' •.'orOak,. may
be. supposed toèe.the original biotope .' of. nutta/lii. .'In. its choice of biotope nut­
talla startstÇl rese:mb1esca!aris, towhich it isalso taxonomicallyclosely relatec!.
Theirrespective: ranges com.e together at several points (S.< KCaliforllia;N.
Lower California}.. buttheir .breeding' ranges do. notappe?r .tooverlap, although

.add specimens ofnutta/lii' have' beenfound within the region .ofsc,!laris(Arizona:
P e te.ts, 1936) i

IncQnc!usibn,. it is probable,that' nt.tttaUii represents nothing elsei butthesIightly
transformed populations ofscalai:is, whicheither has maintained a smal! part of
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XXII Dendroco.posscalaris(W a gler. 1829:j\Jexic6 "= .Vera.. Cru~ j.
M.~terial·e~a11lined: 8(Texas;. T UCSOIli; l\,özona iS.. '., 8~rl).ar~in();:Ytll.n~; .
"Mexico'.' ;Cumpas, Sonora; Mt. Orizaba,.V,era,çru~;y:ucatan}'--:,(Brlls~
sels Mus; Leiden Mus.; çol1. Mèinert.zhagep.;..coll.$iLlem­
Va IlMarle); '. .' ." . ..... . .• '.. ............< ....•. .... .....,>
Range: (cf. Oberholser, ·1912. p1. 12) .(fig.23jWestern. desertregionsofthe
UnitedStates, from extreme S, Utah, ... Nevada, California,thr01:IghArizona. New'
Mexico. and. Lower California; also . extreme .S.E:.Color~do!thr01:Igh Texils.
Mexico,south to Chiapas,Yucatan. and BritishHonduras. ....•.. . '., ..' .....••.
Subspecific' char~cters :. SystematicrevieWs.haveb\len9ivenbyO bNhoI~,er
(1912). and R i d gw a y(l9H) ;besides.l1ew •. races. havebeendescfÏlJed!,?y.
Van. Ros se m (1942) .Subspecific distinctiOOSar~ .ba~d...1.IPOil,(J} .. size;
(2) re1ative broadness ofblack and white,parring ofupp~rpartsandláteral
rectrices; ·(3) general coloul." ·of underpal."ts(buHy·· tolight.creamy,.or ahnost ..
white) ; (4) d~gree of spotting orstreaking of up.c!erparts, especiallyollchest
and lowerflankJ. ..•. . . . ... '.' .... .... .•.• ,.
The.geographk variation of, the measurements lp. D.sçal~~is fumishesaJX!èJ{arnp!e
infavourof theR ule ó fHe rgman n:·the northem>popu1<.ltions1Jeingcon~
spicuouslylarger. than thesóuthern. ones.The followingmeasurements 'areextrac~

tedfrom Ri dgwa y (1914) : willg ~.(mm): '.' .' ..... '. '., ". . .
Arizona, NewMexico, Sonora. Chihuahua (caetophilus) :99-1075.
Texas Tamaulipas.NuevoLéon (symplelctus): 98~107,> .........•••
San Luis Potosi, Guanajuato. Hidalgq,' Mexico (bairdi):.10:i~1075.
Jalisco. Tepk> (centrophilus) : JOO:--:-l 045.
Guer.rero, Oaxaca(aze/qs): 92;
Vera Cruz(ridgwayi) :. .88~925.
Chiapas (percLis ):94-9<).
Yucatan (parvus): 87-92.
BritishHonduras (1eucoptiluras): 85-885.

Biotope and. history. . . ..' . ". .' ' / .. ' ." .
Thespedes resembles very closely theother .species of .the.group. (fig. ZO):' th:e
malemay be distinguished from the other American males by thewhitesubapiçal
spotsto the red feathers of the crown, whereasthefemaleç:liHetlllromtl;le
other· females byhaving the lateral· .tailfeathers regularly ·andequa.Uy ·barred
with black and white.
Taxonomicallyscalaris isclosely related t~. all.oth~r 'mel,llbers ofthe>group, .but
it differs in having'a conspicuously different. habit~t:ifisatypical birdof· the
scantygrowthsof chaparral and cact]ls deserts, rarely.ocq.mingintrue fOl."est
regions;itsdistribution .being' pdncipaUyamore .01' .less "pronouncedsonoran
(senulato)one.In these hot and dry regionsit is.about theonly species of
Woodpecker .. found.· ltis,hówever, never foundbreedi1}g' intheGiant Cactus
(Cereus giganteus) Jike een!uras uropygialis uropygialisBa ir d,a)though .it is
quite familiar to heavy stands ofCardón (Pachycereusèalvus),akindof~ingle

stalked giant Cactus, inwhich it hasbeen found drilling its nesting. hole ve~y

the. originally' ,wideNorth. l\,mericanrang~ofLadder~backed.. W ~l'~<:kers.or
havepenetriltedseçundarily t?gether wi,th~hesonoraFl.chaparralplant-de1llents,/

. intoS.E. California.At allevents '. there wilL b~ Jesstodisregard the specific
uoion .oft1uttaUdwith Do'. scalaris. '. However.· the fado •.. thiltin .. D:· scalarisap~
Pilrentlyellvi1'Onmelltal causes .only haveinduceda ntilnbet;ofslj,gl;ltly .different
whollyequ\valentl."aces;doesnotmakeitdesil."able .teinclude ihto that ~pecies

. a race.' of another historical value.For this 'rea;on, 'nq(talliiwillbetreated'here
as a ·.distinçtspecies.
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near the topofthe' p!ànt(Central Lower Califomia:Banerort, 1930):, In
regions,where these are, present,."sealaris also lnhabits" Oak~groves ' (LifeOak~
,rone,Monterrey,NuevoLéon,: ,5 utton& Bu de i 9 h, 1939) :besides, ft
hasheen observed,in the marginaltimb~r alongstreéjms,in canyons,and iri
parks andtreeyards intowns We auon,1932). Nçstingholesarerecor8ed
from differeritkinds of desettplants, :Caetil~ (espedallyin CholiaCaetus).
Prosopis;, ,Y ueea, ,Agàve. ,'and many ,others ; occasionaIly In .various ,<{ther ' suitable
localities, like fence posts; telegraph' poles,ett.(Ben t,1939}.Likeothçrme11k
bers ol thegroup (anàlis, rnacei; atratus)the spedeshasbeen,recordedfeèding,
on the ground (Arizooa;Bendlre:tideBent, 1939).
D.s.calarisappar~ntlyhasbeen 'driven away Jromitsl;)t:iginaI foresth'ömeinto
poorly vegetateddry areasin th,~ s9\l:them 'part,9(Jheçontinent>by;;~lacial
perióds "and the simultaneousadvaneements" ofstl~cesssiY;'~,W9odp:è~~,~rp'O~u.­
lations. Tbere are more species of:y.,rQ<XIpeçkers th,at hayçf9und a gIae,iéjlrduge
in Mexico, and Central America',(ariZQ'1~e; strirck(ap~t;<villosu.s,SJ~~~'0:),but
these ,have,maintained themse~ves inII!~untairl foresti~~r<Jhed by ,the&1<Îtty spe:
eiesof 'eseciaIly, Oak and Pine, ,W?khare also fugitivesfrom, the norlh.The ori~
ginal kind of habitat of sealarisis demonstrated by opservations in tlI: <::Ol!:,..
rado VaIley,where it has been: found ihbabitingthev.;ll}?v.;s along th~~'HI~n~i
but, being" absent "there, where D. pubeseens turati Js\t~gP;d (B è nt~'I~~91F"the
latter thus actin\;[as a strongercOmp,etitor inthe()t:iIlJtpIJ,Jorest h'ömè( ",'

, 5,' THEINT~~66:rlk~~~tg~'~o6gg~~~fàAM~~)é(E~~"
The rangeef the twospedes of Laddercbae1<ed w~d~iker<s iriS9\lJIrH~ti1\~~k~
(ligniarius" tTûxtus) does not ,appe~r .' ta beexactIr<i~?Qwn.ThisJ~e~~fsi~~Ir.
noteworthy in, th~ case of. D,( miXtilS'}céltlfçllatus'1-"Ii!c~9l"pearst<{~.~xt~~
meIyrare in càIlections,and which up ~o'now jsö.-Ql'Y:;kHoWn fro1"ll'i'l.4",,;v scat~
tered locajitiesin S. aJ+d S.W.~mzil,Th~ only specimèns' Ikn9;v>9L>(e~f~pt;
the ~ypes whichprobably stilLare intht,BerIin Museum:W,a glè'r;,'1819)àte
preserved in the 'American Mllsellrn or, P'Tatllral History in'N e,w,' York.,(Chap?da,
Matto Grosso, Brazil:Zim mer, in. .litt.; 1946) ,and in the, Museumof.Com~
parative Zao]ögy . at Harvard CoHege. Cambridge {Miranda,MattoGrosSQ,
Brazil:p et è rs, in lift" 1946). Nevertheless, judging fr<;>m ·theorigin~l desçrip­
tion and informatiànby P ete r Si lam convinted that eancellatusisnothing but
a sllbspecies of mixtus,"from whieh it differs chiefIy in,being Iessboldlystreaked
UIlderneath, and in beingsIi\;[htlywhiter on the back, thatis, the white bars
areequal to or wider than the blaekbars. lean detectno essential differenee
.In themarkingsof the tailfeathers or tertiaIs" (P e te r s, in lift.,) 946). (cf.
fig. 24).
The very few specimensöf .South. Arrlerican Ladder-backed species.(inteta18 !)
that I was able toexamine show so manysimilarities with the otherrèpresèn­
tatives, especially 'with, D. ,analis, 'th<!t it appearsjustified to ' treat themas the
most distal pOplllations of .he original S.E. Asiatic Ladder-backed gr()up. They
areamong the moststronglybarredspecies of thegroup,both on the upperand
u~derpartsL Whereas in S.R AsiatheLadder-backed speciesmainly occur in
tropic and' subtropic. areas"it isremarkable that theSouth American species are
wanting in, the lropics,mainly oceu,rring ..In ,temporate .(and ,subtropic) regions~

From this type ofdistribution it issuggested ihat they are pIioceneor earlY
pleistocene invaders into. Néogaea,. originating'hom the North. Ämerican pop'ula­
tions. The trui Woodpecker~like beh~Yiourand ~he marked. resemblartee in' ap­
pearanceand .life"habits"especially with "th: CaIiforniàn D.·nuttallii shou;d,b,e
remembered in thisrespect(Wetm 0 re, 1926).
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The separatio.n into twosystematic species appears justified, since in West
Pàtag6nia .. bothspecies are said to occurside .by side (Chubut, . Neuquen, Rio
Negra, Cordoba, La Rioja: Lista Sist.<Av.Argent., 1938). I1owever, lam not
sure, ~hether in these regions the two species meet each other with or without

,hybridizing. Besidés, inixtus seems to be a bird of lower.countries, irihabitirig. the
scanty wi.lIows that border the Rio Negro and its tributariel'. the. Neuquén and
Limay (Wet more, 1926), whereas ligniarius reallydescendl' fromthe ·eastern
sippel' of the Andes into Argentine. lp. W. Bolivia ligniariusiS 1mown.'froffi the
mountain regions east to the Province of Santa Cruz,.whereas cancéllatushas

Fi g.. 24. Ladder-backed
W oodpcckers ~. South
America: . upper. :1'ow:
back feathers; lower row:
2nd innermost tertials.
From left t6 right: D,
ligniarius, D.m. mixtusen'
D.rn. cancellatus, . The
drawings of cancellatus
are klndly ma.de by Mr.

. WilliamH.Drury,
Jr., Biól. Lab. ,Harvard
CoIL,"CalDbridge, MailS:,
froQl a specimeri in the

Mus. of Comp:Zool.

beencollected in the neighbouring Matto Grosso (Chap~da) andmaIle;ator is.
recorded north to Tadja in S. Bolivia (ListaSist.Av.Argent., 1938).<Ne­
vertheless, there isa distinct western form( /igniarius)which is characteristie
of the temporat(' ever-green Nothofagu$forest-association,. even occtlrring in
Chiloë and Clothilde Islands, and inthe AntàrctieBeech virgin forests of S.
Chile, "sparingly even totheStraits of Magellan" (f! eli mayr,1932), whereaS
a secondform (mixtus) .inhabitsthe drier, partly monsoon .forest-associations
of the Paraguayan and Argentine Chaco, arid S.· and S.W. BraziI, often breeding
inthe dry branches of the Ceibo-tree, Erythrina cristagalli (H art er t &
Ve nt u ri, 1909) ..
D. ligniarius and D. mixtus are taxonomiea11y very dosely re1ated.Principal dif­
ferences exist only in thc different extension in the adult miücof the red colo­
ration on the occiput. whï.ch in ligniarius comprises the whole occiput, while
in mixtw~ thc red patch is separated into a dghtand a left orie:
The specific separation probably dates back to the pleistocene.. transgressibnof
a part of South America, causing an oceanic' pcnetrationintb theregion. of thé
Rio de la Plata, whieh again separated the Brazilian and the.Patagonian pa~ts of
the continent. In the Patagonian island ligniarius dewloped,whereas mixtus
was isolated either in thé S.Brazi'ian island ~r in the .. temporarily conneCting
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- XXIII Dendr()Copos ligriiarus (Ma I ina 1782: Chile).

examined:6 (Chile.: 'Santiago). -(BI' usse! s Mus.;

archipelág9 .between the. twoparts ofthe'continent:. Not before recent . times' the
t\Vo.species, which originally formeda continuOlIs chain ofpopulations, met in'
CentraI West Patagania.

Matetiat
Mus:).

! Measl1rements : wIng: 3: 9597. 99.108; i<;l95, 96- mmo
culmen :324.245. 245,' 245;' <;l20,22 mmo

Range: g,w. part of Bolivia. (Dept; SantaCru;:; Dept. Cothabamba: Bond
& De Sch a uen s e e, 1943) ;Argentina(W. Patagonia: Chubut; NeuqueIl,
Rio Negto. Cordoba.LaRioja : Dist Sist.Av. Argerlt.. 1938); Chile, southto
the Straits .of Magellan(Caredo Bay). inc1uding Chiloë Island,.andG~iatecas
Islands(Cothilde IJ (HelI m a yr. 1932).

. XXIV Dendrocopos mixtUs {Boddá e d).

Dendrocopos .mixtusmalleator.. (We tmore 1922: LasPalmas. Chaco.. Argentina),
Materiat examined : none.
Range: ··N. Argentinafrom theTerritory ofChaco (Las Palmas)ancl Tucuman
.(TapiaJ, north inthe Chaco tonortherIl Paraguay (Puerto Pinasco)" (\Vet­
mor e. 1922); also S. BO"ivia (Tarija: Lista Sist. Av.Argent" 1938; Villa
Montes :. Bo n d & De Sch a ue n S ee. 1943).

Dendrö.copös lIIili.tus mixtus (B 0 d cl a ert1783: Buenos Aires. Argentina).
Milteriàlexamined: none. ' ",
Range: N. Argentiollà(BuenosÀires; Entre Rios: Lista Sist. Av. AJigent.. 1938) .

. Dendrocopos mixtUs ber1epschi(Hellmayr !915:Mangrullo.Neuquen. W.
Patagoniá) .
M àierial examined: none.
Range: .Central West Patagonia .(Mendozo, Neuquen, Rio. Negro. L~. Pampa.
San Luis: Lista Sist, Av.Argent..1938).

Dendrocopos mixtuscancellatlls(Wa 9 I er 1829: Mexico = SaoPaulo.S.

Brazil : Harg-i t t; 1890).
Material examined: nOne.
Range:. S.andS.W. Brazil (Matto Grosso. Goyaz, SaoPaulo. Minas Geraes:
Na urn b u I' g. 1930). '

6.ABERANT FaRM OF LADDER-BACKED GRom>.

XXV Dendrocopos hyperythrus (V ig 0 l'S 1831 : Nepal) .
Materia! examined; Burma (Maymyo: 2) ; Sikkim (2) ; DarjeeliI)g. (1) ; Cha­
krata, (W. Garhwal; . 2); -'- (D ub I in Mus.; Le i de,n Mus,; col!.
M' e i n~e I' t z h ag en).
Range: . All mountainregions of Farther. India. inc1uding .Lower Laos. S. Annam
(D e I acOu r0Ta b 0 u il1 e.\ 1940~, N. Siam (Wi 11 ia m s t:\ n. 1916;
De ig n an: 1945) ,$han States, Burm?j Assam.Cachin Hills. ChinHills; - E.
Bengal, .Tippera, Chittagong -'- Yunnan .(Ro t h s eh.i I d, 1921). Sechuan. E.
Tibet (Ludlow&Kinnear. 1944). Bhutan (Ludlow El Kinnear.
1937); Sikkim. Darjeeling.Nepal. Garhwal, N;W. Himalayas,where iHs found
inCashmere, and W. Tibet; ~ S. Manchl1I'ia.
Manchurian migrants .arefound· in Chihli (La T 0 u c he. 1920). Shantung
(common), and several.other partsof China (Hupeh ;Shanghai ; LaT oue h e.
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1931~34 ; Kwangsi: Y e n,1933). and in Corea (Yámash i f).a t 1932).R,e­
cords,af the species in N.E.Tonkin (Delacarir&JabouiJle. 1939)
perhaps also rder' to the Manchurian race.
Diseussion: The species differs frolIltypicalmemoers' .ofDendrdcopas firstly
by .the absence of a distinctmoustacruaJ stripe.whic1:I.however, is cIearlyin­
dicated. by.thepresence of braad blackbas~stathe light g~eyjsh .feathers of that
region ; seconc;lly by the uniform rufoUs co:orationof .the underside. from the
upper,thraat ·ta the lower abdomen~ On account of thesechaxacters and the very
thin and slender long bilI the species hasbeengivenmonotypicgeneric rank
(Hypopicus Bon a par te, 1854) .by various authars (StuartBaker.1934:
Sta JJ. ford. & .Tic e hul' s t '1939), aÎthaughthere is a genera) indinati0!l.tq
treat it as a member of Dendt'Ó~opos (alsaPete r sinthe 6th V91: .ofhis
"Checklist" ; in litt.,1946). . ".
The species. has the whole interseapularyregion.scapulars.h"ekiand.rump
broadly transversely barred with b:aek andwhite (quantitative .. degree of bar~

ring: 6; d. p.M-85). In' the adultmalethewhole.upperhead.Ir1c:uding the
sidesof .the neek and the pastaU!ricular feijthers. is rec;l.""ith theexcepti()n.qfa
narrow white frontal band. Inthe female crown.anc;l occiputareblack.eaeh
feathermarked with a .small apicalwhite spot. White spotsoll the erowPare
in the· Ladder-backed group. fOllJJ.d·. in .. theadult male and juVenile '. of. D ..... nuttaUii.
and D,scalaris. moreover. white lillear spots are •aeharaeteristic featuréof .the
South Ameriean species; thus, showÏIlg thischaractertqbe innate to
the group. Yet. in sealaris, andnattalliithe white spotsappear to be more
pronouneed in juvenile than in adult specimens.. whereasinthejuvellileof
hyperythrus oJ cither sex thc erown is black.theanterior partionbeingspotted
with crimsoninstead afwith white (Deignan. 1945).Mareover.thejuvenile
hyperythrus has the underpartspot unifOrm brown.butdir~y grey.irregu1arly
transversely barred andstreaked with blackish ,(notexamlned. butappar~ntIy
like adult ligniarius apd. mixtus) .In eonsequenee.the juvenilehyper!Jthtusmu~h

resembles the. juvenile atratus.with which .itapparent:y)ivesinthe same r7gions
and in equal altitudes(Mt. Victoria. Chin Hills: Stres~mapn & Hein­
l' ie h. 1940). Hyperythtus has no eyes.stripearid pOsSessesredunder taikovens
and lower. abdomen. both. charaetersbeing excIusiveJy .. typical forthe' Asiatie
members of .. the Ladder-backed graup.· opposite to the Ameriean ones. .
lp conelusian it appearsthathyperythrus is a veryoldmember oftheLàdder­
baeked group. living inthe higher regionsof theS.E, and ,e. Asiatic. distribu­
tianal center of the. graup. Ithas one character in theadultstage that is more
pronounced in the juveni1e stage ofothérs (white spots onheadf. whereas ane
of its juvenile characters is an adult character in theSauth Amerk,m forms
(regularlybarred and streaked underside). indicatingthat hypery~hrusnot only
has maintained original characters. but in addition.havingrequired its own taxa­
namkparticularities. lts general rareneSiS inS.andW.Chipesecountries .and
its peculiar high mountain distributianfumishadditionaI evidence irifavol.lrof
the supposed relative1y high age ofthe species. It isrnostcommon inUpper
Burrna and Assam (commonest Woodpecker inthe Shan States: Goolcc.1913.).
which rnay· be supposed to. be appraximatelytheoriginal center of origin ofthe
group. Spreading from the high mountains of Parther India into: theHimalayas.
hyperythrus becomes gradually rarerin westerndirection(Stu aT tB aker.
1934). In same regions of S. E.Asia not lesslhan 3 species of Ladder-backéd
Woodpeckers occur side by side. though in different biotopés(hypergthrus
---., analis -'-0 atratus; hyperythrus ~a,tratus .i..,-omace'P : Jig. 19) whereas in
Americàonly 2 reh,ltively smal1 areas areknown, in which2.memb~rs of the
graup aeeur similltaneously (nuttalfii - scalaris ; ligniarius.-~mixtus); thus,

100



fUrni~hingahewargUll1~irtin fayourof th~, hypothesi~of~heS.E. Asiaticorigin
of-at all evellts:-,- thi~<grollPof W oodpecker~. .... .... .. •.... ..'
Biot~pe: The~p~ciesjnhabitshigh.mountain fore~tsof.• apparentlyeyerYkind.
having beenobserved in. delJBeconiferous forest~, in dedduous w0od~.ofWiUow,
Birch~" Oak,andAlder,· and in park-likeregions. {NoSiatn: De i \1 an, . 1945).
butal~o in RhQ4odendton'N0od~·. (S tu at ,tBa ke t .. 1927)"mdthicketsof Hip­
pophaësalicifolia(li~ifariMts.; .S c häfer.1938},br~eding mo~tlyin' rotten
~tumps, ordeadtrees,oftenindensepatchesofJorest .(S tu attB aker, 1934),
With its thin hilI its~erl1s. ~o be .yarticularyfeeding upon. antsandbe~tles
(S tan!or d & Ma y r, .. 1941). N evertheless,i~ihasbeenob~erv.~g 'quite Her,.
èelydrumming (S t1"e sema nh& H einri~I;r~),94o-)" '.' .
D.hyp~rythrus ha~been ob~erved in the fol1gY";iQ,{l;altitMg~S;i'
Hsifatl_,Mts~_<_{S_c'h"ä:re_r,_:19:38}-:. 2?9o.:--.i.3:~.OQ-_-·~~Y/'::' >'<--~ \ .;-.;<.!, -

N
YunBnan, (R(ostth ~cfhildd\.19M21): 335

1
°9''4".1) 2,,14,·.··,· , ·,·~i';;'

.' . urma. anor .....~1a y 1", '. ".'{W.~;.,

Chin HiUs. (S tresem a n~& He in 1" iCLIt, 19t~1':1400-2~&> m;
IndoChiJ:1a(Delac Ou 1"& Jabou illeo/1931J;',§QO,----"20QO ltJ.;

Bhutan (Ludlo\V& Kinnear,J937);1500--'-T305{) 1ll. .•
Sikkim ,(S~u art B ake 1"'., 1934) :up.,to3650 .. m. "';i"i
'Rawalpindl (Wl;1is tIer, .1930): •18()()-27q9'111' i/i;" ••.. i.f '..'.'•...•.• '
SubsPffcific charaeters:No ~ubspecific di~cUs~i~~.c:~n be.'~t~.eJPPted,o'\Vingto
lack.of rna~eri~LRac~~4avebeende~cribed()~,t~,;:'~Q.~t9if,~heJntensityofthe
rufOli~redcolorationof1:h~.undersid~,theex~enSi0IJ of>1:heç:l'imson on the sid~~
ofthe I).eck, and thegeneJ'almea~urement~. . .. . . . .
Thefollowirlg raceshay~be~n described;
D. ho hyperyth~us(Vigois 1830 : Hill1<llaYa).

I tisanunsettled ttouble in the .literature, wheth~rtheiYpe~lQcality
of hyp~ryt~rusi~ Nepal {Ha rte~t. ,1912). or Kumaon (Tic~­
hu I' s.t .Ü.Whi~t1e 1"'. 1914. & 1926). Following '. H ar ter t,
the.N.w..• birds.'w~re in .. need. of. a"'sub~pecific name (marshalli
Harter~, .1912);where~ .accOrdirlg to . Ti cehurs t&
'Wllistlerthee.birds mu~tgeta name (sikkimensisT i c e­
h u rs t & Wh.ist Ier 1924). Diffe~ent author~ followedH ar­
te T.t. (R 0 thSéh ij d, 1926; St ua 1"tB aker,. 1926. & 1934;
Har ~ert-Steinbae her, 1935; S tI" esem~nn& Hein.:
ri eh, J940;S tanford& Ma yr; J941;<De ign an,1945);
whereas others.sympathUzedwi~h·T ie ~hu.r ~ t& 'Wh is tI er
(Ludlów .&Kinnear,1944;Stanford & Ticehurst.
1939').

D. h, subrufinus(Cabanis & Heine1863: N.China;
Tielltsin),

D. ho 71larshalli(Har ter t 1912: Murtee, N.W. Himalaya).
D. ho sikkimensis (Ti c gh u. ts t &. W h is tIe 1" 1924: Sikkim}.
D; h. annametlSis (Klo·~s.1925:.··.·Dahan, S. Annam).
D. h. miniakorum(Mei ~eJ934 ; Tat~ienlu, W, Szechuan).
D. h; 'heinric;hi (Stre~emann .1940: Mt. Vistoria; Chin Hill~).

XDENDROCOPOS' MJNOR GROUP.

l.THE HI5TORY'OFTHE DENDROCOPOS.·MINOR,GROUP.

The··gladéJJ1 .. historyol D:' minorin.··E.Asia i~ indicated··by.thefact that the
species iSCXl~yfound,in the U~suri. and Amurregion~, accidentally in Sakhalin,
be~ides,very tardybreeding ,in Hokkaido (Jahn, 1942}. It is ab~ent inth~
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other Japanese is1ands. as weIl as In China southofthe: 1<.lün~hanMo~mtains
andtheS.Manchurian mountainr~ngei In Hokkáiqo minor isr~plaçed·b}'
Di kizuki,whiehis a ve~y comrhon birdOahn\ 1942). whe:reas in China
D. canicapillus is. takipg. its pIace, <is th~ 1atteristhe .qiJ.lysmalIerWoodpeck~
er foundin these regions. In the Manchurian regioni. qöwever,3.spedes.of
smaller Woodpee kers are found :. kizuki,· canicapilll1s,. minor' (fig .. 25).The:~é
represent a fauna1 configuration whieh is nowheretobe!ound;and whiçh çan

F ig.2~... ManchurianLesserPied.
Woodpeckers -From 1efttoright:
(females ).• : .. kizukî (SlJiffuIl.River.S:ys­
suria); minorlAmu~region);cani5apil~

lus. (SuiffunRiver. S,. Ussuria). Note the
. resemb1ance between mi~öfandcanica­

pillus(J. Fokker.phot.).

ön1y be expected in an important glac1<11 refugiUln. Kizukibe10ngs tö that
group of Pigmy . Woodpeckers. to which a1sQ moluccensisand maculatus have
been referred; these have been driven away from the .çontinentinto .rémote
regions orisland .groups. kizuki beingfound lna! Japane,se: iS1ap.dsfrom the
S. Kuriles. even south to the RiuKiu Islands,. lts abundant occurrenÇe in)apan
Ieaves no place for·either minor or canicapillus. frop! their centra1 stock kizuki
apparentlyhas derived. Canicapillus and minor,however.showc!ose: taxonOIlÜC
resemblances.which are espedal!y apparent ln the femaleplUillage of e.g.Chh
nesespecimens compared with Central or S. Europe:a.nones. As minor has a very
fragmentary E. Asiatic. range. which is. in conspicuousçontrastto both the.
Eurasiatie species major and leucotos,which occur .In Japan at. leastsouth to
Hondo. and in' the whole of China. one may >conc1ude(l) that minor is à.Eut~

pean offspring of a former. E. Asiatie population from \"hieh canicapillusis the
remnant ;(2) .. thai minor secundarily has penetratedintö Asiaagain.initsre:cerit
plumage reaching Manchuria not before thelast gladal period. D. minor, like
Parus major from its ManchUirian representative (R e rl s c h. 1933) .provecl tG
be physioIogiealIy distinct from canicapillus, with whiehat the moment it eau
liveside by side. as faras· is permitted by the ecological cömpetitior,betweeri
these species.
Taxonomie differences between canicapillus .and minor mairlly' refer to thè colour
of the head.which in the fema1eminor is whiteinsteadoLgrey.postel'iorly
bordered by black, whereas the male minor has· a red crown.· a snial! white fore-.
head and a. b1ack occiput; whieh 'is totally ·differentfrom.the. bJack-borderedgrey

_ headwith smal! often concealed red patches ?neaeh 'sideolthe head. foundjn
. carticapillus: Thè originally smallamount of -red in the .seçundarilysexual head

coloration in minor is demonstrated in the fa<::t that-,- inspiteofmanyerroneous
literature remrds. recent1y repe.ated inthe workb~EijXmanc.s. (1941), .<i
mistake to which already H a I' t e: rtca1l2d attention .- the juvenilefem<i1e h<is
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no red on the head, whereas in the male the red on the crown lsonly .indicàted
by .dull . red tips to asmallamountof reathers, heing' .finally replacedbythe

. total red <er6wn in the adult male.
Ine~nc1usionitappears that eanicapiUusand minor. have been conspecifl~forms.
at least up to thebeginningot the pleistocene, having become physi610gically
andtaxonomically dlstinetthrotigh . geographic isolation.
The postglacial history of D. minor in Asiais notvery comjJlicàted;Thesp~cies
is' found inthe Manehurian region •and. in. Hokkaido, indicatingthat it .. had there
a refugium, at allevents during .thelast glacial epoch. Inthe geographicrelation
of its taxonom~ccharactersminor agrees with teucotos in the·fact thatManchu.
rian specimens (amurensis)arec1ose toSeal1dinavian o~es .. (mjnor)frornwhièh
theyean hardly besepal'ated. Aeeordinll to S te gffiann (fideH ar te rt·
St e inb ae h e r,1933) thedifferlènce betweenthestf raeesis cinlYi,dassámu:
rensis imfrisehen Gefiederunten ohne denge1bbräunlichen Anfjugist,d(~nminor

dann zeigt" . (p; 371). leould examine only 1. specimen from Sidemi, Amur Bay
(Dec. 24; wi..l1g93; mimen 17 nun) and found that itwas almost identical in
appearanceand measureme,nts with one from Naesodden,. S.Norwegia(April
13;wing 93;culmen 17mm); Consequently one may suppose that like llla~y

.dther animals .and plants minor has extended its· range .. postglaeially .iÎt western
direetion, .and, .in c10seccintact with theSiberian taiga velletationit .has .spread
tnrough .the whole of Siberia into European .Russia and Fenrioseandinavia. The
biotope of D. minor. in.W. Siberia.isaccordingto Joh an s en (in litt;, 1946)
aboutthe same as that inhabitedby D. leueptos;"diebevorzugtenBiótope sind
Birken-Espen Wäldchen, die Waldstepp~ und Auen in Flusstälern. Doehhält er
sichaueh gern im Mischwald auf. Ausserha1b der BnJtzeitimrichtigen Nadel.
wald anzutreffen"ó In Manchuria,.however, thespeciès is saidto prefermiJ{ed
park-like vegetation, being rarely found in pure Larix-forests (S t eg man n,
1930) ,In its Europearira~gethespecieshasretaine.d the ~amekind ofbiotópe;
in E. Finland P y n n önen {l939) mentioned to have found itr:eding most
frequently in birches, aldérs, and willowsi being especially' fond ofpark-like
landscapes..
The Siberian populátions of minor (kamtschatkensis) , like D.leucótos,have',
obtained the typical N.Asiatieplumage .in which white prevails,showinllà
conspicuous r~duétion of melanine pigmentationand possessing long and soft;·
almosthair.like feathers. Typical CentralSiberianspecimens of minor have a
pure whitè undersurfaeewithoutany tingeof phaeome1anine andwithotit blaek
striations; the lateraltailfeathers show only a few remnants of brokendark
crossbars;thepackis white, the faint traeesofdarkerossbars being eoncealed
by the long' and hairy tips ofthe feathers; the scapular.s andinner seeondaTies
are' more. profusely matked with whi te ....and the 'whi,te of the f6reheadin bath
sexes is broaderand the redinthe adult male more redueed. I found thepurest •
type. of kaTiltschatkellsisinaspecirnen' from Tarbagatai •• (Febr. 10); all .other
Sibetian specimens havingstilltraeesbfblaek streaks on thesides of thechest.
Unlike lerl1eotos the CentralSiberian specimens are but faint:ydistinguishable
from the N. Europ~an.populations,' sinee regulary blaek stripes on the ehest,
al1doeeasionalIy pure\Vhite undersides .are found in specimens origin.ating from
all parts of this. rangeóBesides,' the present author comparedtwospecimens. from
theTunkun Mountains, S.W. of Lake Baikal, with two specimens.ori.ginating
from Norwegian bpland (UpperPasvik River), and found thàtthesewere
almostidenticaLVVithreferenee to. the. typical Siberian .white specimens. distinct
transitional populatiolls appearto oecur in E.Manchuria alongthe middlecurrent
of theRiver, Sehilka, west toahout .Sretensk (S t eg man n, J930)',Incondu.,
sion it appears justified to treat all'!,opulations west of the Janobloi and Stanovoi
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Mountains, induding European Russiaancl. N.FennoscancliIla"\'ia ([,aphmd)under
one name; (kamtschatkensis), whereas theS. Scandillp.vian and Baltic populations
should be kept separate (minor) . Minor is anevidentpostglacialAsiatic invader
into Europe, sinceall N.Eurasiatic: populationshaveapproximatelytbe same
dimensjons; besides, minor is much less sharplybarre.don theback,and has a
conspicuouslypurer ground tone ofthe undersidèthall; all central. andW. Euro­
pean. D. minorpopulations. Transitiollalformsbetween minorand' kamtsçhatkemis
have been described, dependantof.· the wantofthe authors .to recognizefaintly
chax:acterized . races..'Thesemay be mentioned. only i1'l" asuccessiveorder .' kom
pure minor .to· pure kamtschatkensis; .lönnbergi .(D 0 manie w s kj. ·19Z7;Kare~
suandaLap~and),transitivus (L 0 udon19l4 ; Lèthoilia; cqangeciby Do­
m a ni e wsk i (1927) in Pskov, S.E. ofEstbonia) , menzbieri (Do tna nie '" Se
ki 1927; Saratov, Russia). Tbey aretreated here as syfionyms ofkpmtschat~
lcensis. Doma njews ki (1927) wasIiotthe first to call attentiontothefact
that Lapland Specimens ofminor cannot be referred totypiçal minor;C all ett
(1891) aIreadymentioned that spedmensfrom Nox:wegiall,Lapland were"itn
Gai1l';en vollständig entsprechend demsibirischen Po piprp.Pall.(= kamtscJt,áf­
kensis). Er tritt aber nicht unvermischtindiesemKIeideau{denn man. trifft
häufig Individuen mit deut~ichen Übergängènzu der südIicheI1Fortn"(p..18).
As in lellcotos it is suggested by the authorthat the .taxonomie ·diffÜencesof
kamtschatkensis are causecl byenvironmental influences, $ince the origjllalMan­
churian populations, as wellasthewestem outermost ones qave>keptthesame
<lppearance, whereas exactly minor,-and amurensis-like~pecimensrnaystilI.be

foundinallSiberianregions, a fact which is already mentioned byS,ushkin
(fideHa r t ert- Steini:> ache r,1935). Koz lava (1932)tqoughtkamt,­
schatkensis "Il,ot to bè well differentiated from minor" .(p. 395} , allintermediate
farms having been foundnear Lake Baikal, .Irkutsk,and intheRussiall,-Altaj.
In conclusion it seems, that one CentraI and W. Siberian,'andEuropean Russian
race maybe recognizéd (kamtschatkensis) , whereas theE. Asiiltic. ??sandin'a­
vianand 13eItic populations may hereferx:ed to. another racewithadisj~nctarea
(minor). The author .suggests. thai minor has had the same history as D, .lellcotos

,leucotos·, wheu:eas the Origin of kamt$,chatkensis is ;tbe ,sal1,1e as th<it ofD. leu-
o cotos uralensis.· .... .' .' '. ...... ..' .." ."
The author hasnot seen specimens .trom. the Anadyr andKal1,1tcbatka regions,
which have been desc:ribed as a separate race (immaculatu,!) on acc0l!ntOfthe

. Iongerbillagd the still more whitegeneralappearanc:eof théspeçil1,1ens,which
are ,said to possess uniform white. or only very faiIltly. spott~d IateraI.tailfeathers
(cf. Hart .e r t, 1912). A femaI~' from the A!11ur.regions Jrol1,1 Octoberl&t·..• (coll.
Meinert;zhagen: wing 100; culmen 19mm) eXaminedbyme,prob~Iy

is amigratory spedmen .of thisrace. TheseN.R À!\iaticp()P111ations doubtless­
ly originate from the Manchurian re,gion, whence thesPecies has;spreaq iIl,N,
and N.E. direction, theenvironments apparently inducing a çOnsiderab)e re~uction .
of melanine pigmentation, since in pothD, major and. D. minOl'cOIi&picUously
white populations have beendescribed frol1,1 these<regjons, Whiçh,besides,isa
weIl known eIimatic effecf in northem bird-populations. -
Theauthor does not unders~and the significance ofthefact thaf specimensfronl
the Eslopes of the Hakuto Mountains in N.R Corea (nojidoensis) are said
greatlyresemblingCaucasian specimens. especially iegarding. the geneiaI.coiour

- of the ·undersurface (Yamashina, 1930). Itwould. be of' importance to knowthe
transitionbetweennojidoensis and ManchurianlTlinor!
As in the cast> of D. major, Po[andis-theregion wherethe eastemAsiatic and

"the",estem mé~iterraneanforms(hortorum)meet.EPru~iastjll appearS to
be inhabited bypure minor, but tI'ansitionai birds .betweenminorand hortorllm
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havebeeh.described. by K lçi nse h lllidt(1927) ftóm Silesia (silesiacus)..
TheséjJopulationscannotbenamedby. modem nom~nclafure since individual
specimens apparently eanbereferredeithertomin0ror to horl:orum.
The glacial historyof D .•minorjnEurppe. isby far not·. so. colJspicuouslyjndi­
cated. by .therecentdistributionand .the geographically lü<:ated ta:x:onomïccha­
racters, as in' Dmajor; N evertheless,the postglaèial 'history , oL minor agrees
with that of major, since Ita\iaI) (butrtrlini) .and French populations. on theone
hand,andCentral and N. Ba1canpopulatiooson theotherhandresembleeach
otherclosely in thegeneralmeasurements, the barring oftlie upperparts, and
the streaking of theunderparts, as well·. with' reference .. tothe. generéllyéllowish
or .buffy .. tone of .the unde.rparts,.· especially on the. throat ·.andupperbreast.In
this respect.aJso Swissandthe rarelberian(notexamined;cf. Ti ce hurst
& Wh i stJe r. 193:J)populations are much likebuturlini. SpecimensJromthe
Pyrenees have.aJsoqeenreferred. tothis 'race (Wc hist ler& ;Har l' ISOIj,
1930). Duteh and Cermanspecimens,whichcannot bédistinguished (l.tf., also
Hen s,1931) areslightly different inthedirty greyish or browriish tinge pf the
underparts, .but' Belgianbirdsapparelltly areslightly closeI' to theFrellth than
tothe German birds.Thename bacmeisteri (KIe insc.hm i dt, 1916)given
to Frelleh birds.however.can hardlybeapplied in nomenóture,since thedif:­
ferenee between buturlini on .theone. hand. and horl:orUmOI}the otherhand are
visible· inaseriesonly; individual specimens. capnot .be, distinguished. The name
evenhas less valuein nomench.lturethan theanalogous D. majora~duennus.

Only Britishbirds '(comminutus)aremarkedly different,havinga uniforn:ldark
dull brownunderside with only tew narrow shaftstreaks·. on .. the sides ·of thc clwst .
andon ,tlie Banks; .besidesr showing' avemging .. smallerdimensions.lnconse..
cjuenee it appeàts tome that therecent distributipn indicatesthatW.and
Central .Europe .has .been .peopled .postglacially .. from the" mediterranean rêfugia,
spreading west of theAlps intoW. Europeandthence tumingeasnyardand
northward illtoCentralEurope.. where it Jinally met with theAsiaticminor.
Spreading alongtheW. toast .of Europe D.minorhasbeenableton:achErig:..
land, apparent1y at die time thatthe English Channelwas anarow stream orily,
but in Scotland. the speciesisstillonly.an. extremdy rarestraggler(Wi ther­
b y.I924). In Ireland D.minor.. hasnot beenrecorded for:the lastlOOyears
(H u m p.h r eys, J937:601' } records, but not laterthan 1848).<Apparently
this island could notbereéiched .by D. minor and rnajorin postglaciaI time. Tt
iS'possible, although by no meanscertain, that the remarkable absence of Do
minor ilsél breedingbird· rn .. Denmatk (Jespersen, 1946;L'!Ö'ppél1-:
t hi n;1946) and S. Sweden(Skane)isequally. theresultof .thepostglaciill
dispersalofthespecies into· Europe :in this case neither hortorám, nor .minor
wouldnot yethave re<;!chedPenmark, whereaswith rderence to therangeof
D. .majortheauthor has sfl0wn that influences of· twogenerati0lls(piiTletorum,
resp. majOl') are' apparent in the.[)anish .populations;. I twould,.he .. veT)' remar:Ka-:
bie, however,. ·.t/iat. even during fhe warmer·.postglacial .periodshodorum ·would
not. havereached Denmark, .whe~eas the Europea

ll
Plixed. forests have had a

much. widerpostglacial .northern,distribution than at theIUomellt. .Incondusion
lindinetoagree with 1es p er s en (inlitt.. 1946)when he wl'ites::'I cannot
teil you The reaS0n why 'this species isnotbreeding·· in Dànmark. Asw~ have
mixedpoJ'ulationof trees in the woods of nqrthern Zealand' oecologicaldrcUm­
stances maynotbethe. reason; ...... the relatively few btrds foundasmre
winter guests in Oenlllark seem to have been the scandinavian form. As faras
I knowthe subspecies. hortórum háS never been foundinthis country". lt ·also
spread in E.directioninto. the Ba1cans and into the Alps; ". the hirds described
as jordansi (Göt z, 1925: Salzhurg, AJ.lstria) apparently being closer to buture
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fini than to minor with .which they orig'inally have been conjpared (undersidè
described as"hellockerbis weiss" byDomaniewski, 1927.p, 71); Agra­
dual spreading into the Alps .appears to. take place from the N. direction a1so
(hortorum). b!Jtthe series of 9 Swiss speèimens examined ison:y slight1y in­
termedikte between buturlini andhorlorum. In fact, the swiss birds resembie
mo}"e the italian .speèimen (buturlini). than thè series of fren~h 'birds(aMuen­
niIS). The s.àme phenomenonis found in therànge of D. major pinctomm,which
is busypenetratinginto the region of .,alpestris". Rumenian'speèimens are close
to ltalian ones in the· yellowish buff underside. but the narrow streaking of. the
underparts furnish a slight, though sufficient. character of sllbspecific.distinction
(wagneri). As in. major intermediate zones are foundin N. Hungaria and in
Slovakia, but literature records from theseregions .are veryscarce : Dom a ­
ni e w ski (1927) has referred birds of these regions ,'to"jordansi". Few
records are known with ,reference to an intermediate zOneinS.W.Rtlssia,
which according to the distributional phenomena described of D: major .. meto
be expected, According to G ro t e (1942 H) "der Kleinspecht '. der Ukraine
steht der mitteleuropäischen Rasse hodommsehr nahe, jederifalls gehört er
nicht zur Nominatform" (p. 154); but C ha .de ma 9 ne (1934) states that in
N.E. Ukraine "transitivl/s" is the breedingbird.whereas in the westernparts
minor (sic) should breed.
From the. N. African race (1edpuci) .which hasa fewrelatively more.striking
distinguishing features, it.can only bestatedthat itsrange dates backtaan
olderglacial isolationtha~ that oftheS. .Europeó;ln races. P'erhaps ledoucihas
had the same history as D. majornumidus. This may bealsothe casewith thé
AsiaMinor form (danfordi).which has a closed postauricularb!ack band con·
necting the black öf the rnalar stripewith thatof the hind neck;Thischaracter
is also found in manyS. and E. Ba1can speèimens,w!}lchthereforeha;,ebeen
referred in the literature to either buturlini or danfprdi:lt is mostprobableth<it
danfordi has penetrated secundarily into Europe•. perhaps livingsidebyside
withbuturlini-like birds. This may be the reason of the.great: disagreementin
the lit~rature concerning the subspecific status of the Ba1can minor.The situation
somewhatresembles that of D. major syriacus, and Do m an.i ewski (1927-)
appearsto be right whenhe. says:> "Esistmöglich,dassh<ich einer näheren

,Untersuchung. D. m. danfordi nicht als eine subspecÏés,soridern als eine pro~

species aufgefasst werden mtissen wlrd" (p.. 87).
As the distinguishing charactersof the Asia Minor,Caucasian, and Persian, po­
pulations arebutvery faint1ypronounced. thespecies apparent1y beillg very rare
in most 10calitü~stoo. and in addition only fewspeèimenshaving beenexamined.
it is not justified te reconstruct Erom its present rangean historica! sketch of the
speèies.·lt only canbe remarkedthat the specieshas.had glaèial refugia in
Caucasia and N. Persia, whereas the S:W. Persian birds apparent1y are also
derived from retreatedpleistocene European populations. N. Persian (hyrcarius)
and Lenkoran (quadrifascia,tus) birds are probably of a relative1y .oldage, which
is' not only indicated bythe present range, but also bythe factthat orilyin
these races no white spots areföund on the lesser upper wingcoverts:' Neverthe.
less, a few remarks may be of importancç' concerning the Caucasian birds: these
are very·close to buturlini; 2 specimens examined.are like buturlini,showing.
cross bars on the flanks and in. the anal region like danfordi, but missing the
postauricularblack band found in the latter. Therefore. it seemsjustifiedto
reach' the same. conclusion as in .the case of D.major:· Caucasian. birds' belong
to the same glaèia:lgeneration as; the ltalianandthe}N.Euiopean races.
whereas Asia Minor andPersiar-birds (includingthose from the S.Caspian _
Mountains) are of an older age. Thespecies is probably alJsent in Crimea.as
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it is onlydouhtfully recorded byPusànov (1933); besides,Kozlova
writes (in litt., 1946) that"thebreeding of D.minor inthe Crimeahasnot been
proved. Som:e exIsting. records of its breeding there are. unreIiab1e".

XXVI DendrocoposcanicapUlus (B I Y t h1845: Al'rakan).

Material é1r;amined:S: Ussuria. (5 : mouth of Suiffun Rivér): Hupeh
Ic;:hang);.Kiangsu(I : Nanking); Fukien (6); Formosao (H) ; Laoos (2: Phu
Kobo,near Xitmg Khouang. ;. Muong Sovi) ;'. E.Bengal (1': KaliIripong) ; Burma
(2i:Rangoo.n; Mandalay); Siam(3) ; Tenasserim(2); Malac;:ea .. (l) ;"Hima­
layao" (I );Sikkim (l); Daorjeeling (2) ; Nepal (l)~

Measuremerits:
(D. c.doerriesi(Hargftt 1881 : Askold Islaild,S: Ussuria) :
ó'lOM,106, 107; ~'.. 106, 10.8 <mm. .

2.D. e; scintilliceps,··(Swinho.e1863: Pekin,·Chihli); Hupeh: & 99 mm;
Kiangsu:9·93 mrn.
3.D. c.nagamichii (LaT ouc.he 1932 : Fukien):Fukien :
103 ; .~ ... 104, 105 mm.·.. ..' .
4. D. C. kaleensis (Swinhöe 1863:> Formosa) :Pormosa:& 96""-104,average
(6) 97.8;L~ 97~103,averag~ (5) 99..8mm.
5. D. c. tonkinensis(Kur 0 cla 192:4: Yen, Bai, Tonkiil):La'os : 91 ;

~.' 97mm.
6. D. C. semicoronatus(M aol h er he 1848: Himalayas): Darjeeling,
'ó' 85, .85.5,.88mm. .
7. D.e, mitchellii(Ma Iherbe 1849: Nepal) : Nepaol:
8. D; c.cahicapillus(B Iyt h: Arrakaon): E. Bengal: .~

· ~·.86 m'm.
9. D.c.pumiiu,(f-I ar 9 ltt 1881 : MaoIi-won, S. Tenasserim): S.Siilm ó' 78;
9 79; Tenasserim:ó'78;.!,) 82mm,

· IO.D.c.aurîtus(Ey t on1845: Malacca):. Mala.cca :ó'87mm.
Range: KAsia,from S. Ussuriao an.:l S. Manchuria(exact northern limits Un­
known:W~robiev,1937), Corea (?), throughChlna (?), (but 110t

in the E. Tibetan range :abserit .in Hsifan Mts: S eh äfe r& De
S ch atÎen sÇe, 1938)a~d IndpChina,incIudingFormosao andJ-Iainan. the
whole oiFartherl~diao,.S\am''1'ellasserim, andM::dacca,southI() Singapore
lsland (in the latt~rlocalitybein;gsc;:arce':B-ohinson, 1927),)'un,.nan,Burma
· (the raà obscurus beiI1ga.!1J~u.nt~in."b~~d(12oP2~oP;'Il); the raeli) canicapillus
bei~g .f04nd 'in the 10,,:I::mds.:$'~.a!1f9~Î'q:&.M~'Y)~,lPtl) , .Khasia"andCachar

'.HiIls,. Arrak::lll .•. KB~p.'Çlal.ii-B'>iffimalayasi.Bhlüan,(s.~arce: ·Iow altitudes:
-600-900 ·m: Ludlq,,;, t1~j~n~arf19j7),itito.. ~~paI. .bl.\te~aetwestern
limit in theHimahl)'.~s.unkIl();wn(?subsp'TTlitchellii:NepaI ==Picuspygmaeus
Vi gor s. 1831' (O,p1<rh'ors er, J919);PigmyWoodpeckerswest ..of Nepal
apparently must he. réferredto.· the.brow~-~eadedspeciésD.. na~us,of'whiçha
specimen cou1d be examinèd byme fromMussore~;Garhwal),exaçtrange in
Bengal unknown; N.Sum,atra, and ~'. probab1y disc;:èmnected ",,-paqsof Borneo
(Sarawak: S alv a d 0 ri, 1868 ;.Mengalung andlV1arabok RiV'er:B) asius,
1901; lVI:elaowiRiver: Klos s,>1930;Riam:Ma y r, .1938J,
Biotope: '[he species is found in different biotopes, either in·. thè Iowlands,in
s~cundary jungle. in drydeciduous fbrests· (N. Siam: Q ei 9 n a n: 1945), and
in cultivated' áreasand plains. (China .1), or in the moup.tainforests (pineforestsin
Yunnanup to about3000m :Roth s c h il d, 1921) ,inOaksand Rhododendrons

. (E. l-Iünalaya:S tua;' ~ B aker, 1934), ortheoutskirts of virginforests,but
never in heavy jungle. Ir. Malaccathe specieshas been observed sidebyside
with moluccensis.hl mangrove and Casuarina forests (R 0 .bi ns on.& K J os s,
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1922). In .·those places where representatives ofthe broWI1-headed grol.lp qccur
side by' side. with it. canicapillus usually inhabits park-like
altitudes.
Specific characters, .History :' All .members of the speCies. arecharacterized·.hy
a grey head anda characteristic barring of the upperparts. as welläs streaked
underparts. The. southern races. are but faintly distinguish~bl~ frol)1/i:hehro:wn~.
headed moluccensis and rianus groups,fromwhich zoogeographically they appear
to be distinct' (see under D. TllOluccensis and D. nanus). Thereisconspicuous
gèographically locatedvélriability in the speCies; but betwe~n alltYpesalln~ces­
sary intermedia te forms occur in geograpÎ1ically transitionalzones(fig.'26k ft
is most probable. that genetic relations .exist between. cimicapillusandrninor(see
under that speCies) . From a taxonomie point of view this relationshipisonly .
apparent in compSlring the extre.me. northernraces of canicapitlus(S. MaI1churia.
N. China) with minor. Southern races are soconspicuouslydifferentthatthe.
suggestion. of a close relationship with the browlP'headed fOl'11lsappearsjustifieci;
Therefore it is thotlght by the au thor thatcanicapillus has maintainedthechá~

racters of a centra) group from which both minor and 'the brown-headedforms
have derived. .
Itisprobable thatthe recent distributionöf the r.acesof thisspedes.as'rëvieWèd
byGr e e nwa y .( 1943). reflects the .. hfstory .of thee speCies as .farbachvard
as into tertiarty times..The .·ted . hindneck .. of .. semicoronatus .. .(E:.Himalayas)

'against the narrow red patch on the sides.of the head inaIl.otherraces. lndica­
tes isolation of some unknown kind; the'aberrant secundarysexualheacLéólo...

. ration perhaps being obtained by mutation. as must be suggested inth'èdistal
races of D. maculatus in the PhilippineIslands (a.ó.t:heracem?cu1atps).,The
author even thir-ks it possible that semicoronafuslsnot asubspedesoLcanicapil­
lus, but of nanus,sincea male Irom DarjeelingDistrict (BradamtaIil.ca. 600 m
alt: .wing .3 85 mm :coll. Mei n e rtzha ge n) .. hasamarkeqlygreyish
brown crown 'in addition to the typical' red ocCiputandhindneck..Thé oçcurr.enée

Pi g. 26. D. canicapillus(BI y t h) - Chain of races fromnorth (left) tos~}\ith
(right). showing the gradual geographic transformation in sizeandtrans;versely
barring ofthe upperside. Prom left to ,right:Suiffun River.S.USsllria(d~er...
l'iesi);Hupeh. China (scintilliceps); PhuKobo.Laos. (tonkin~nsis);BangNarai

Peninsular Siam (canicapiJlus sive pumilus); "Malacca" (auritqs).
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ófdistinct racesofcanic:apdlus in. different partsof Malacca.Sumatra'iandBorneo
sideby sidewithlnolitccensisprovestherelatively aid date of .. the.séparau~n
bètweenthese app'arell,t1y c1o'sely àIlied forms. TheSumatran and Borneartraces
ofcanicapillus, <whieh~ at ailevents in Sumatra-ar~ foulldexc1usivelyin
higherelevations (Atjeh:TerpentinePin~sinpark-Iike highlands:lI00~2840.m.:

-D eSchauensee & Ri P ley.J939; Gh ase ni .1941). mightbeconsidered
to' teprésènt .relict .populatIons;wbichin the ..1owlallds are. surrourided by< the
brown-head~d offspring ofthesame g'roup, whieh has beenpushed baçkinto
the outskirts.oft?e S,E.Asiaticrange,whereas it ispossiblethatthe siniul­
taneous· occurrenceinMalacca is of a postglacial age: it seem~ thatcanicapillus
isthe originalinhabitant of the Malayan Peninsula.wbereas nioluccensis has
extended its rangedn thecontinent ofter the glacialgeographiccónjundiönof

SumatrawithMalae:éa. .' .' . . . . .' .. '. '. . . '. .'. .'...•..
Sqbspecific clU1raeters (fig, 26);. Owing to lackof materi~1 subspecificéxamina_
tion could be don~only with reference. to ·the valuabIe work·by .Gfe enw ay
(1943), It is probabIe thatath()rough stlldy of the. DwarfWoddpeckersinhabi_
ting theHimaIayas (Nepal 1) andKBengalwiIl be abIe to d.earllp the historie
reI~tions that exist. between therace cankapillus on .the' CN)ehandand semicoro,
natus onthe othet .. hand. With· theavaiIabIe materialalJd. the knowIedge~ftheir
respective ranges the~nly justifiedconcIusionsrèfer to the .. interrelationship
with·· minor,andwith thehrown-headed Dwarf. W oodpeckérs(nanus,molqccen­
sis, maqllatus, aIso kizukO. Historicinf)llences \Vithin the species .couId not be
detect~d ln the mat~rial before.me.
CIirnatic .infItiences. how~ver.. ar~ cIearly visibIe througho\1tthewhole range.
These referto theimp()rtani increaseof diJnensions. (rllIeofBer9m<lnn:
d. measurementsgiv~nabove l). <lnd to the relative decreaseofmelaninepig.•
mentatio.n. in. northern. races (ruie. of G I og er) whieh live in a telllPorate> a~d "
cóld .. cIimate; as"comp~red with the .southerponesinhabiting subtropie and' tropie
regions. J'helastnamedc~aracterisreali:.;;ed mainlyin the degree of trahs'V.ersely
barring of .. the üppèrparts.whieh is moststronglydevelopped in sOllthern races,
The s~roI1gest type of barringim;ludingthe upper tailcoverts ,and çentralrectrices
is Joundin thé typieal>:ace canicapillus(E.Bengat Siam), indicatingtbeprimi­
Uve. stage. of ". thegroup. whieh,thus. is ·.locaIizedapproximately in thehypotheti-
cal center of dispersalof all speciesgrOllpsof Dendrocopos. .' .....
For. a,' qiscusion of.the .many proposed· races (inch,lding the .. puzzIing' Dryobatés
obscurior Rot h s c? il d .. 1922; LiehiangRange. N.W. Yunnan) theauthof<
refers to Greénw<I y(1943}, . '

XXVII Dendrocopos minor minor (Litlnae u'.s 1758:

Proóablesynonynis :
Xylocopus minoramurersis Blf t ur li n1908: BureiaMts.• Lower Amurtègion.
Xylocopusminor ..minutillus. B u tu r li n 1908: Sidemi, S;Us/lufia.
Xylocopus minor .. yamashinaiM 0 m i ya m a 1928: Sakhaliri...' ,.... '.
Material examined; I. Asia.: Sidemi (I). ~ (col1. Mei ner t zhag en),

11. Europe:13: Sweden. (Upjand; Öland;Wermland;
Dalsländ), Norway (Naesodden near Oslo). ~ (Go pen ,ha 9 ~ n Mus,;
St bek hol mMus.).
Measurements:
Asia:wing693;çulmen 12 mmo
Europe ::wing •. t92-96;average .(6). 93;0; <,) 92~95, a"erage·.. (7) 93.4mm.

mImen 6· 16-18, average (6) 17J; <,2 .. 11-18, average (7) 16.8mID,
Range: Discontinuous: Amur and Ussuri regions : Manchuria. occasional1yin.,
Sakhalin.rare in Hokkaido.; avisuaUy fecordby S n.a w in 1896 {fide'
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Y ama shi n a, 1931 A) in the S. KurileIslands needsconfirmation.-S;and
central Norway (rare alongthe westcoast: Kol tb oH & Jäg e rs k iöld.
1898). and Sweden ;southem half of Finland. Balbc Statestd Litau.enand E.
Prussia.
Subspecific charaders: Differs fromkamtschatkensis in the hrownish tone of the
underparts whieh is.. especially apparent in freshly mou:tedplumag·e.in the .con­
spicuous .dark striping on the sides of thechest, and inhaving the . feathers of
the uppersideshorter and in consequence more strongly transverselyparred. Prom
hortorum the racediffersin bèing decidedly larger and inbeingeither lessheavily
longitudinally striped on the underside, or having the. underside. ofa more . soft
isabellineor reddish brown tinge, which is strongly contrasting withthE; éarthy
brown colour found in hortorum. Thetransitions withkamtschatken~isandlwr­
torum occur very gradually: theyare of a .quantitative typeonly :. thatwith.
kamtf;Chatkensis is found in N. Fennoscandinavia (lännbergi (D0 man Lew s k 'i))
and in north, andcentralW. Russia(transitivlls (L oudo n)) ;that withhor­
torum in Poland (silesiacus( Kie inseh mi d t)) anà E. .Prussia. Wing mea­
surement.s .of E. Prussian birds: 88.:.:.....97. average (34 ).92.2 mm (Ti s ch.l er,
1941) ;

Dendrocoposminor nojidoensis (Y a m.as h in a 1930 .:eastern slopes of Mt.
Hakuto. N.E. Corea).
Matetialexamined. none.
Range: cnly knOWll from the type löcality.
Sllbspecific 'charaders: According to Yam as h i n a (1930) undérpartsvery
dark, greatly resembling- D. m. colchicus.Wing ~ 89~93; '~" '9ü--92mm,

Dendrocopos minor. kamtschatkensis (M a Ih e rb e 1861: Okhçtsk).
Probable synonyms: . .
Dryobates minor transitiVIls L oudo n 1914: Lisden.Liyonia.
Dryobates minorlännbergi. Dom an iew ski 1927: . Karesuaridil. Lapland.
[)ryobates. minor menzbietiD 0 man i ew sk i 1927:. S"Iratoy,Russia. .

. Matetial examined: Siberia(10: Baikal Lake; Tunkun Mts.; Tiirbagatai ; Ob­
dorsk on River Ob) ;Swedish Lapland (1:: Kiruna ; TorneRived; Norwegian'
Lapland. (2: Pasvik River). - (B ru s seis Mus.; Capen ha gen Mi,ls.;
Lei d en Mus.; St 0 c k h 0 lm Mus.; co11. Hé n sc; coll.Sillem -:V a n
MarIe). . .

Measurements ;'
Asia: wing ~ 93--98. average(6) 96.1; 'i' 86-,.99: aver"lge (4) 94.0 mmo
Europe: wing ?; 93. 94,95; 'i'95. 95. 96 mmo
Asia: culmen: ~ 'i'15~18, "Iverage (10) 1].0 mm:
Europe: culmen ?; 'i' 17~19. aver"lge (6) 17.9 mmo .
Range: Siheria. west of the range of minor and immaclilatus; and southto tbe
steppe range;. wesfwardsinto Europe to Russia. centra! Poland.E. Prusi'l" and
N. Fennoscandinavia (Lapland). The species is foundup to the.'tree...line.and
alsoin the forest-steppe:z;one (S u s h kin., 1914).butisapparentlyseldom
found in the mountains. Migrant specimens of this )'aèe havebeenfrequent1y
notieeq in Manchuria (cf. Domaniewski, 1927; Me'ise. 1934) and in
Sakhalin (cf. Thayer &Bangs;1916; Meise.1934).'l,s we11asinmost
rangesqirect1y south to thebreeding range.
Subspecific characters; Aconspicuously white and soft...hairy binl: see "History
of D. minor".

Dendrocopos minor immacul"1tus (S t e i nege r 1884 : Petropaulski. Kamchatka).
Material examined.: 71: migrant specimen from Amur region. ~ (coll. M ei­
ne r t z h a gen) .

110



No. 1-3, Juni '47] K. H. VOOUS Ir" TheGenus Dendrocopos .

Measurements: <;,wing 100; cu;men 19mm.
Range: Kamchatka and Anàdyr regions.
Suhspetific charáet'ers ; Muchlike kam.~chatkénsis. butsaid to be still whiter ana
with a slightly. long~r bilL

Dendrocopos minorbutulini (H a rtert 1913; Valdenza, Italy).
P,obablesynoliym: .
Dr.yobates minor jordansi. GQt z 1925: Salzburg, Austria.
Materialéxamined: Italy (1); Switzerland (9).- (B asd M1JS:; Leiden
Mus.;Schweizerische Vogelwarte Sempach; coll. Hube
col. Sillem~VanMarle).
Measurements : . /
Italy; wing<;' 87; c:ulmetl \! 16.5 mm,
Swit~erland:wing (l)88, 89,92; Cj288; 88. 93mm,Culmen(l) 16:5:17;
~ 15, 15, 155 mm.· .
AccordingtoTicehurst[, W'histler (1933) S. France. Italian. and
Albanian specimenshave.wing lengths : (l) 86-90; \! 845-87 mmo
Ra~gè: IberianPeninsllla\rare; Ta it, 1924; Wi th crb y,1928) ; ext~ePJ.e

S. France (May au d, cs.. J936); haly; veryrareinSicilyand Sardinia
(A ui go ni, 1904) ; Switzeriand. Austria.. Ba",cans; theexact northern limits
unknown, as are alsothè boundaneswiththe race danfordi;thewestemparts
of the Balcans appear to be inhabited .by buturfini ;aspecimenfrom Athens
and One from Mt. Olymplls, Greece. examinedbythe authorproved to be
danfoc'di r Records from the Canarian Islands andfrom the Azores are'undoub­
tedlyerroneous (cf. Hartert [, Og,i1vie Grant,1905;BanIl.erman,
1920). . .
Subspecific charaçters: COrllpared with, hortorum the underparts are distinc1:ly
tingedwith 'light yellowisn brówn,aIld -,,- .apparently in some specimens' only
-,,-more broadlv stnped. Méasurements averaging perhaps slightly shorter: The
same characters I foundin a series of 9 swiss birds, which .was distinct from a
series of 32 Dutch and.ti German birds, with which it has been directly com-'
pared. Alpine birds h'avebeen described as Jordansi (G ö t z). the underside being
according to D oma ni e w s ki (l927} ':hellocker bis weiss. nicht sOintliIl­
siv Ixaun wie bei .hortorum"(p. 71).. G ö t z (1925) 'compared .. thebirds from ·the
Alps'with those froIll Scandimivia, but regretted to find·only relatively short
wing lengthsinthe latter: wing(l) t6-90, average (7) 87.7 ; \! . 83~90. ave­
rage (7) 86.9mm! In contrast to D. major "alpestrïs" swis.s minor apparently
resembIe moré Italian than .Scandinavian birds. Inconsequence jordansi has
been treated here "sa synonym of buturlin'i,and not of hOrtorum.as has
been done by Ha ft e r t - S te i n b hC her. (W35) .. They probablyhavé deri­
ved Erom the' Mediterranean glacial . refugium. Balcan birds are' said 10 remember
bllturlini, as do Iberianones. Rumenian specimens can' be distinguishedby yery
&light. characters only.

,(Dendrocopos minor bacmeisteri (K I e in sch m i d t 1916: Tourauderi~, N.
France)) .
Thisname whichis based on 3 specimens onlyapplies to intennedlate popu­
lations betweenbuturlini and hortorum. It should certai.nly not be IJsed as. a
valid subspecific name, being even a more,Jeeble" racethan D.' major arduèn-
nus! . . ..

Material examined: Fr~mLe (10: Maine-et-Loire); Belgium (24). ~ (BrllS­
s els Museum,Le iden Mus,; coll. M a.y a ud).
Measurèmetits : '
France:. ,wing i!;' 86-88. average (6)88.0; >;J 86-'--88, average (4) 87.0 mmo
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Be':gium: wing '(1; 82~9L averàge (18)87,); ~ 85-92; average(8)88Amm.
France: culmenO' 16.5-18,average (6) 16.9; ~<15~-16" average(4)15.6 mm.
Belgium :culmen ö' 16-19,av:erage (14) 16.8; <;l 15.5~17,averagç (8)16.3
mmo
Range: Frànce;. Bélgium, . S. France specimens' ave heen <rderred to. butut/ini.
Subspecific .characters: The original diagnosis .,of ,therange is: "Zwei '., O'S,
em" <;l ,sind viel kräftigergezdchnet als deutscbe•. englische, italienische und nord­
afrikanische Stücke;so dass also die dunkeiste europäischeFormyorliegt.Bei
einem.Stück, verdichtensich die Fleckenan den Seiten zubeginnendenQllerbin~

den" (Kleinschmidt.1916,p.H). I find thegenera1stripingof théunder­
sides a little more pronounced in French specimens than in DuJchones,. ,but this
character is by no means sufficient to warrant. suhspecifièdistinctio.n.. Belgian
birds on the contrary are somewhat IesS heavily striped.in this respect bè9in­
ning to approa<:h British ones.French specimens. however. have a distinct light
reddish brown to isabelline tinge on the underparts, especiÇllly ontheupper­
breast, becoming lightyellowish brown., in spring. As awhole they arelnte:>
mediatein thisrespect between the more .light yellowishbro",nbutudiniandthe
more dirty greyish .brown horlorum. This character isalsoto be detectedina
series of Bélgian specimens Whencompared with a series of Dutchbirds, )ndivi~
dua!· specimenS.bowever. can hardly be .. distinguished. By V,an.Hä vr e (1928)
and 'V e.r h e ye n (l941)the Belgian pOl?ulations have been rdemd tohor­
torum, JnS. France the intermediatepopulations gradually me~ge into true
buturlilli.. Even. specimens from Maine~et-Loirehave been treated by Verheye n
(194l) as buturlini, whereas I findspecimens Irom the same region appÇlrelüly
intermediate between buturlini andhorlorum. According to Maya. t:l d (1945)
two specimens from Lyonnais agree in colorÇltionwithbutudîni. hut have
somewhat toolÇlrge measurements forthis race. .

Dendrocopos minor hortorum(B r e hm 1831: Renthendorf,Germany).
,Material :examined: Germany (tO); Netherlands(59). '-'-"--(Amsterdam
J\l.[us.; Brussels Mus.• Leiden Mus.; coll. Hens; coll. Ten Kate;
coll. Van der Meer; coll.Ne ijs sel ; colI. sn Ie m ,-VänMa rle),
Measurements:
Germany :wing 0' 86~-90.average (7) 88.3; <;> 91.5,92.93 mm.
Germany:culmen 0' 15--17, averÇlge (nI6.3; ~ 15,16.5, 16.5 mmo
Netherla~ds: wing 0' 84~91, average (37)88.1; <;l 86~92,average (15)89.4
mmo
NetherlanCls :culmel'! 0' 15.5-'-"--18. average (37) 16.6; <;l 15-,-17, average (14)
16.1mm. .
According to Ni et h a mm e r (1938) wing of 19 Germanbreedingbirds 8~
92 m.
Range: NetherlÇlnds. Germany, Bóhemia. and W.Poland ; absent in Denmark.
Sub,specificcharacters : Ground colour .of underside much more< ditty.greyish
brown andmore strongly striped than in minor; uppersidedarker>andmore
conspicuously transversely barred; measurements sm~ller. Duteb' specimens eau­
not be distinguished' from Germanones in spite of. thecontrary statementby

. S nou c k a er t van S eh a u b u r 9 (1908) who suggested that Dlltch spe,­
cimens werelike the British race(d. Ha r te r t, 1913. p.921). )?reshlymoulted
specimens have a dear brownish underside, but spring birds .are strongly faded
and have a whitish or light greyishground tone.

Dendroeopos minoreomrninutus (Ra r ter t 1907: Tring,.England).
Material examined: 4: Somersetshire; Derby. --,- (Le ide n1VI:us.; eoll.Hen s) ..
Measurements : .
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Win9/i 86,87,&,S; ~ 83mm.Cl.Ihnen ,3'15. 16.5. 17;1~15.5nüIL

WinIJ according . t~. J1'artp t(1907):'3 855~8.5;~'.86---;:-90mm.
Range: Englandand Wales, to.ougo. rareinto.e horto.ernandto.e" extrel11ewes,­
tem. parts. 5reediu9 records are known .as .farnorço.as Cumhedand.. A Iew
records from Sc()tIand and lreland (W ither by. c.s., 1924): Auto.enticallrish
speclmeusarèpöt inexistence (Humpo. reys. 1937): .... " ...• '
Subspecific characters:Underside. very.darkbuffybrown.·· clearlydifferent from

'all other .'. W. Europeilnraces. Striping' on .tlie ·l.Indersidenl1;\Co. •. niduced. insize
and .in numher and mostly developed onthesidesofto.ébreast andon the
flanks.

Dendrocopos .mino:rWagn~ri (. Dorp a h I ews ki 1927: 13aItaneagra,Rumèni,a).
Ma,terialexamined: Rumenia (4: Prundu.Prov. of Muntenia): = (coIl.Sillem-
Van. Marle). '
Mèàsurcments:
Wing389.90; ~90. 91mnl.Culinen 3
According to Dom a.ni e wski (1927)

87=92Irull. .•.... .' .' .." ." . .. . ... ' ..'. .... .. .... '.' .... . .. '
Rarige: .Runi~nia,wheto.er.oto.er Bakal1.populationsare. distinct· hom. buturlini
isuhknown .to to.eáutlior"
Subspecificcharacters: MuchIike buturlini.but ground·colol.lr pero.apssornewo.at
rpore isabelline. and. to.e' striations· on, theflanks. so.arper defined,narrower. and
lessÎn number. Tbe specimens examined areclosè to buturlini,and conspicuous1y
distÎnd fromhortorum!

Del1d:rocppos. minórsubspe~.
Materialexamined .. (Br us seIs .Mlls:):
L Molnasrasëd.Hun\JarYi312.VIII.193L wing 89.culmen 17 .nim.
2. poröske, Hungary,. ~ l.II.1932,win\J 88; eullTIen )6mm.
Two HU:l}ga.rianSp~dm~ns.examined .ëliffeJr sligo.tlyfrom hortorumiq beingsó~
mewo.at brown~rontlie.'~nderside .. It· is. possible.. tliat in Hungary .andSlovakia
transitional. populafions .occur· between hortorum·. and' buturIinian9 probably
between '.' thc .• typi~.al .. mi!1Qr· (kamtschatkensis) -PoPuliitions.. D om a niews ki
(1927)hasreferred bi~ds fromSlovakia and to.e TatraMts. to '/ordélns{' ,wliico.
Itliink tobe syn<.>nymQus withb~turlini. .... . •... '
Dend:rocopos minor colchicus (5 utu rlin1908:. N. Caucasus).
Synonyms: .. ,
Dryobates miTlOr hartertiDo111anie ws k 1.1927: Tiflis.Transcautasia.

. Dryobates minorernsti Do 111 a nie;'" sk i 1927: new naméforharterti (1927),
whic1Iis preoccupied. ..
M;aterial. examined:" 2:. Mouth··of 'Àshej .River•.. toast of··.·Black

. Casus; TifIis. Transcaucasus,--"-- (. con; M ein e r tz h age ti).
Measurements:
Wing3 895: "~'. 88 riJm.Culmen 3 16; ...~ 15.Srnm.
Range:Caucasia aqdTranscaucasia ; absent inCrimea (.P u san 0 v. 1933).
Subspetiti~.charaeters: Intermediatebetweenbuturlini anddanfordi, To.e two
speciInens .. examined. have. to.e flal1ks·. and rheanal .. region distinctly cross barred
likecianfordi,butto.ey. a\;lree wito.. buturliniin to.eiibs~nce of. a. campletepost­
auricularblack·· band. Thegeneralcolour of, thc underparts is just intermediate
between 2specimel1s IromCremona(N.ltaly:buturlini} aud Ato.ens(Greece:
danfoi'i) beforeme. . . . .. ,

Dendrocop0s,mfuorledpuci(MaJ h erbe 1855: Algeria).
Material examined: 2: Algeria. - (coIl.Meinntzhagen}:
Measurements: WillY 9 88. culmen(l; 19;919 mmo
Wing accordi.ng to D a ni a n i ew ski (1927) : 88-93mm,
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Range: Tunis. Algeria ;apparently notyet found in MoJ:Occo (ct Harrert­
& J Q urd ain,. 1923).
Biotppe: Qa.k forests, especially. those of Quercus" suber. The speci~s js·· not
~asily todetect.and still more hard· to obtain,' In'· Algeria C h át r Lè re (1913)
mentiöns it .to be'moinsexclusivementarborie()le queles autres.Picidés, on
voit souvent I'Epeichette à terre cherchant les insectesou leurs larves dans la
terreet la mousse ou saccageant les· fourmilièr~s"(p:J78). /
Subspecific charaeters: Much like batutlini;. but diff~ring>inhavingbroad~rcross
bars on the uppersid~.; besid~s,. the black. coloration .is more intensively black
than in buturlini.

Dendrocopos minordanfordi (Ha,rgi tt 1883 : Taurus, Asia Minor) ..
Material eXl3mjned: 2: Mt.Parnasse ;Mt. Olympus, Greec~. C'"(L e.i de n
Mus;; coll.S dIe m- Van Marle).
Measurements :Wing t 83, 86;culmen. t15, 16 mm.Wingof 14specim~ns
according to Hart e rt (1913): 845~88 mm,. .
Range : Asia Minor,E. Ba~cans. Theexact range.in S.E,Europeis not known.
Apart hom specimens from Constantinople, Bulgaria, Macedonia, andG,eecè,
St re sema n n (1920). has referred to this race even thosefromR,umenia
(Dobmdscha), whereas those from Hercegowina are said to showtendencies
to danfordi.. However, RumeI1Îan specimensexamined by mecertainly do not
belong to this group of races, and Gen gle r (1920) even states: .,perZwerg­
specht vom Balcan gehört zweifellos ZUl' Formbuturlini" (p, )42). Special
remarkshave been given in the'HistoryofD. minor"(see above).
Subspecific charaders: Like butur/ini, but differing in havirr:gélclosedposta~ri­

cular band connecting theblack of the malarstripewith the blackofthehind­
neck. .Underparts somewhat darker reddish brown, andheavily longitudinally
striped ; .flanks and crissum with distinct transversely cross bars.

Owing .to lackpf material the following diiscribed races",ill be mentlohed only;
they are discussed in Har ter t (1913 & 1921) andinH art e rt - S tein­
b ac her (1935): . .' .... '., .
1. D.m. hyrwzus (S ar u d n y. & Bil ke wit s ch193J; Astrabad. N. Persia).
2. D. m. qU'adrifasciatus (R ad d e 1884: Talysh, L~nkoràn). .
3. D. m. 1110rgEmi (S.arudny&Loudon 1904:SchalilRiver, S.W.Persia):
veryrare, notfound hy WUherby (1903)andPaludan{l938).

XI DWARF WOODPECKERS;
A. Asiatic ·Dwarf· Woodpeckers.

1. INTRODUCTION.
.It is a noteworthy fact that on the eastern and southern bo,dersöf tbe range
of thegenusDendrocopos in Asiaspecies occur' of smal! dimensions andwith
brownishot' even gl'eenish eöloured dark parts, where in typka! species black
is predominant: Japanèse Islands andManchufia (kizuki),? Malacca, Sl1nda
Ishinds(moluccensis), Peninsular India,~. Burma (n1anas), Philîppine lslands
(maculatus) , SuluIslands(ramsayi), Celebes. (temm~ncki). Tho1Jgh' inhabitinfl
quiteremote ,regions kizuki, molu<:censis, nanus, .and maculatushayern.any
characters in common, of whieh thesmall size,the strongtransverselybarring
of theupper parts and .the smaÎ1 red patch on the sides ofthe hind crown in
the male ,are at Ootlce apparent. The resemblance has led to theuniting of at
least kizuki, m)luccensis, and maculatus ta one speciesby various authors
(Hachisuka, 1931; Pet e ,rs.J939).. Aftel' having established thepeculiar

. distribution and the taxonomie ~imilarity it does not seem to beptemature to
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supposethatall' mentiorted forms. havearlsenfrom amain .stockànd. have been
pushed back. fromthe continent either by tompetition withóther species or .by
various unknowncauses,andhave beertisolated 0lI theislands whichsurround
the wntinent : Japan,Philippines, Sulu IsIands, Celebes, Sunda Is!ands, Gond­
wanalsland, Judged fromthe remarkableresemblance ofsomePhilipJ'ineforms
(vl1tidirostris, maculatus)with those Jrom theSunda Islands.itis possible that
the isolation in these different islandgroups is ofapproximately the same = .
quite recent-age; datingbackat all events no( earIier th,mtopleistocene times..
As moluccensis is found at tbe momentto ocèur in S. Malacca. Sumatra, Borneo,.!
Java, and LesserSunda lslands. onemaysuppose that It hasspread over the
wholeaccessibleSunda areaduringthe pleistoceneperiod ofthe geographic
coherence ..of theSunda-land.which after the postglacial risingof the'sea-Ievel
is nöw, crumblèd intoseparate islands.Kizukishows more resembfances. with the
S.AsiaticandSundanese forms. than with either minor andcanicapillus with
which it occurs stde by side in the Manchurian regiort. thus. showing that its
date of isolation is more remotethan late. pleistocene: it must be .isolàted either
bdoreor at thebeginningoHhe pleistocene period.Nanusalm()st wholly agrees
with the southem races of canicapillus; and withmoluccensis.,so Jt is safe to
suppose that the beginning.. of 'its isolationis not of a ,vëry ~emote time.
Perhaps the isolation started during oneof the glacial (here pluvial) .epochs
dutjngwhichthe N... lndian plains formed.a continuationofthe old MiddleSea
(Tethysl.goingas fareastast() theGulf of Assam, As isalsQ theeaseirt
mahrattensis, nanus has spread in postglacial timesinN. and N.R. direction ..
but prohablyowing to competition with the still much 'alike f()rtlls of canicapillus
it has not\'Jone as far eastasmahrattensis. which even occursin Indo. China.
Astc>nomenclature Ithink Ît- as inmany cases -aquestion dpersonal
appreciation whether kizuki, maCl,tlatl,ts,moluccensis, and. nanus shouldbeunited
into onespecies(moluccensis), as P'eters(in litt., 1946) wants todQJn the
6th. volume of his, Check:ist"or should be kept separate. Àsthequestioh Tefers
to islal1d forms whichapparentlyhave a.risen. independently from. thecontinental
stock. I ani inclined totaim che.last mentioned solution.. Even Del acóu r
(1946 jin his revolutionary proceedingof .. lumping .species andgenerakeepsthe
Philippine' formsas.a distinetspecies. (ml1cl,tll1tits). whereasall other Malaysian
brov<'n-headed Pigmy Woodpeckers areunited within thespecies moluccensis.
Allformsmen tioned maybeunited ina superspecies. .' . '. .' . .'
The distribution of Pigmyspecies of E.Asiatic Dendrocoposon. the outskirts.of
the rangeofthegenus,' more orlesshas a.parallel in the distributionof the
Negroid human populations (Negritos): Tonkin;Indo.China. Malacca,. Pegu,
Me'guiArchipelago. Andamans, Naga HiEs. Philippines. PalawanIsland,(?)
SuluIslands.Ceylon. Nip.po Id(1936) describes thehistory of theserace,s as
folIows.: '!Unterdem Drucke zahlreicher Völkerverschiebungen wurden die Ne­
gritos von stärkeren Völkemund' Rassen auseinandergespr'ehgt. Der Zusammen-­
hang ging verloren tmddie verspréngteh Restè wurden rnehr ~md mehr in die
abgelegensten. Rand,. und .• Rückzugsgebietedes Äsiatischen. Lebensraumes, wo 301­
lein sie heutenochiOàchweisbar sind, hirteingedrängt" (1'. 139). Thus, in the
disti-ihution of the Philippine N egritós the results of successive human invasiorts
are c1earlyvisible; thesame phenomenon can he traced backinthehistoryof
the W öodpeckers.

XXVtHDendrocoJlos kizuki(T emm in c k1836. Japan).

Matèrial ew.amined: 15; only fewwith exact locality: mouth ofSUiHuil River
(Sidemi; Vladivostok), S. Ussuria:(6); Mt. Euji, Hondo (1); all' others
"Japan" (8). = (Cope nha gen Mus.; L e ideri Mus.; coD. JYIe in e rtz­
hagen; coll.Sillem-Van Marie).
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R.ange: Japanesdslands. from Sakhalin (breeding: Lönnbetg;1908}and the
southem woKurile Islands (Kunashiri. y et~rofû: Betgman n.1931 ) to the

~ southemislandsofthe Riu Kiuchain(Iriomotejima.Yayeyama Islands: cf,
Kur 0 d a,I925) ,inc!uding:. Hokk<iido.Hondo.Shikoku;Kiushu ; .Seven Islands
of Izu (rvrijakeshima:K UI' 0 d a. 1921 ; HachijojiIllil. O:-Shima:Kurod a.
1927);. Tsushima..Quelpart .Islanq; Yakushima, .. AmamiO~hima.Tokunoshima.
Okinawajima. Jàgaehishjma. Jriomoteshima.Also .S, Ussuria. Corea•.and the

. Eastem Tombs: near Pekin.Chihli (Ku rod a, 1926 ;fide·· H<lr te.r t-S.tein"
bacher. 1935), .
Specific charaCters; History ; Biotope: The species is close:yallied to maculatl.l$
and mo1uccensis. but diHerstaxonomically in having the uppertailcoverts ,and
centralrectrices uniform black. .Wuh the exceptiQnof Sakhalinand Hokkaido
kizuki is .. thc only Smaller WoodpeckeI' found withiIl' the .Japanese. houndaries. It
isappq.ren;t1y an offspring ofthe E. Asiatic Lesser Pied Woodpeçkel's ,ofwhich
at present canicapillus and minor stand dosest to theoriginàl,stock.Fromthé
Japanese Islands it has 'returnedto the. Manchurianregion. likeminor.whohas
come back into Manchuria from thewestem.part of EUrasia; Insularanddimatic
conditions have induceda relatively smal! sizeand a darkappearance.in mpst
rnembers of. the .group. In· agreement. with the zoogeögraphic .rulesof,Be 1'g­
ma n n and Gl 0 9 e r. there is .a general tendency inthespeciestobecome
larger.greyer. and whiter in northem direction. and smaller.,browIler.and c4tr:­
keI' in southem direction. S. Riu Kiuspecimens. and alsothose fromTsushima
(kotataki). are said to have blackish. not brownish darkparts 1 On thcgracdual
development of these eharacters agreat numbetof .mostly very, doubtfu;!lydistin:­
guishableisland races. have '.. beendescriIJedi '. mainly '. by JapaIles~ 'authors, Even
inthe Riu KiU .. Islands. thenorthem representatives areIûger.thanthesouthern
ones;The following wing measurements àreb()rrowed from Kuror:ia(1925):
Yakushima;~ 80. 80.5.83;'jl 79, 81.5. 82.5,825mm;
Amami Oshima: .~ 81. 82. 83; 'jl845 mmo
Okinawajima: .~·76, 76.5. 77. 7B; 'jl 79.79 mmo
Iriomotejima: 'jl 78.5, 79 mmo

Within the species kizuki a division canbeIlli,lde intotwogroups(l} anc
comprizing lightgrey-headedbirdswith light broWl1markingsalong theside~of

theheadandocciput. inadditionwith acontinuouswhite eyestripe.runningto
the whité patch on the sides of the neck ;(2) unitingthosebirdswithabrown
crown bordered withdark,brown. and wUhtlle eye stripe short and sepaiatedb)"
adarkband fromthe whitepatcheson the sides of the nec!c:To,thé·firSt group .
thecontinental :subspecies belong (perhaps .exceptCoreanfoI"ms!) .' as,. alsothosè
from Hokkaido and the Kuriles: These are large birr:is with a lightgreygeneral
q.ppearanceand with. much whitein' the.plumage.I .found thefollowiIlg wing
measurements in S. Ussurian bird~ :~B7. B9,B9; ..~. 90.91' 92mm.ltis
probable thaf thegrouphas anhistoricaI, and not an exdusive dimatic()rigin :
it may be interpl"eied to have lived in thelast glacial Manchurian:-Hokkaido
I"efugium together with Garrulusglandarirts bambergigroup,whenteit'hasspre:ad
into the S. Kuriles. which are said. to have. even more lighter greyish andwhiter
inhabitants (Be r 9 man 111. 1931) .It is thought. to havesplit .from~hesecond
group.which even may havehada preglacialrangeinJapan{seebelow!), As
in the case of D.major. and D.le:ucofos. as alsoin Garrulusglanda;·irts. series
of kizuki.originating from S. Mi3nchuria. and Hokkaid().appeart9bebardly
distinct. Two Japanese birds. without exact locality C'Japan")examinedby me.
apparentlyoriginatefromHokkaido; J. cannot sepaI"ate these from the$, Man­
churianbirds (wing~ 87.'jl. 90mm).Therefore:.asalso judgingfromthe
literature records. the name perm~tatus JM eis e 1934 : Sidemi) seems to<be
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a synoPYInof seebohmi, just Iik~ G.glandarius paUiditrons(Kwr 0 da J 92T:
Hokkaido)has considered by me to be a synonym oLbambergi (Lpnnb erg
1909 : Transbaicalia) (Vo 0 us, 1945). Specimens from thesecond group are
di'lrker. and more'. stronglybarredandb<indedon .the underpartsl. Orie specimen
from Mt.Fuji,Ç. Hondo, eXalnined, eveil resembles Burmesespecimens of D,
canicapiUus in . genera! app~arance!. . ...• . . '.. .., .
Kizuki is .a f~lÏrlywel) pronounced ubiquist inhabiting .all kinds Of biotopeeither
in. themountains<lIld inthe Jowlands, and takingpossession even .ofthesmallest
islands in the Japanesenmge.Therefore· it is not justified to condude from.its
occllrrenceeven.in the S. RiO. Kiu blands that it is a tertiary inhabitant from
Japan, as isthe case.in D.leucotos.The rareoccurrence (Iriomotejima; southem­
mostRiu Kiu: "veryrare", oply'2 specimens known: Kur o'd a: 1925lof
the. dearly distinctRiu Kiu races, .as weil aS the .interrelation.withD, canicapil­
lus, and D. minor,a.nd the taxpnomic resembla,nce with D. maculalus, andD;
molucceizsistnake. thiscondusiOI1,howeyer, .. apparent.

J ah n (1942).gives averystrikingdescription< ofthebiotope .ofD,kituki
iIlJapa.n ~ "Zwischep . MeeresniveauundderWaldgrenzeil1denHochgebi~gen
Eindet. er sich ingleichc,Anzahl.. inreinen' immergrunen' (~üdshikoku)àdersom­
mergrunen >(l\Tordhondo, '. Hokkaido ) Laubwäldern, .de.n IichtenPinus de(lsiflora­
WälderriWestjapans,dunklenKryptomerien- Tempelwäldem sowie der subal­
pinen AbiescTsugwBetula-~oneder höheren Gebirgslagen" (p. 218) ,
ThefolIowing races havebeendescribed:
D,k.ijimae(Taka - Tsu kas a 1922: Sakhalin).
D.k. kurcxJ.àe (Be l' gmann 193.1: Yeterofu, S, Kurïle Islands),
Dkkurilensis (Berg m a. n n 1931: KuIlashirLS. KurileIsJands):
D.kseebohmi (Ha r.g iU·1884 :"ininsulis .. Niphon et Yezo dietis"; restricted
to Hokkaido;cLHartert.Steinhacher," 1935; Meise ,(1934) re­
stricts thetype locality to Yokohama !)..
D.k tdohukuensis (~umagai 1928:Mlyagi,N;E. Hondo}.
D.k.nipporz . (K uro d a 1922: Prov, of Suruga, Centra! Hondo).
D.k. shikokuensis(Ku l' odal922:Prov. of 1yo, Shikoku).
D,k.kizuki (Temminck 1836: Japan:restricted to Kiushu)..
D.k. matsudairai (KurodaI921:Mijakeshima,Seven1slands
D.k. kotataki(K u rod a 1922 : Tsushima).
D.k.saisiuet1tjis (M 0 m i ya ma 1926 : Que1part lsland);
D.k..harterti(Ku r 0 da1923: .Yakushima).
D.k. petersi (KurodaI929:.· new namefor harterti, which' is
D. major haderliArrigoni)902).
D.k. am~mii (Ku.r.oda 1922: AmamiOshima).
D.k, nifJ.resçens (Seebohm 1887: Okinawajimá).
D.k. orii(Kuro cl a 1923: Iriomotejima).
D.k. permutatus (Me is e 1934: Sidemi. S. Ussuria).
Dek, siragiensis(M oroiy am.a1927:Koryo, Central Cqrea).
Dk acutirqstris (Y a ma sh.i ma . 1931: Kongosan, Kogendo.
D.k. wilderi (K u l' 0 cl a J 926: Pe1<in.Chihli).,

XXI X Dendroçopos molucce.nsï.s( G me 1in 1788:. Malacça;
'ct Ob erhqlse 1',.1919; conttaR,iJ eg, 1927).

Mélteria! .examinro:' Malac2a .... (3); .. Sumatra. (57) ; Ban1<a.(1); .... Billiton
Borneo (ll); JavaÇ38) ; Lombó:k(2) ;Soembawa .(2) ; Flores (6); Alor
(1 ). (Amste rdam Mus.. ; Basel Mus.;Br usseIs Mus.; BUite~-
zor~.l'vIus.; 4eiden Mus. ;co!I.Van Dedem;coIL Van HeuTn).

.Measurt!;nents : ..
Malaèca:·wing ·êJ·.'79;
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Sumatra: wing ó 73~79, àverage (30) 76.0; Q 7O~80, average (27) 76.6
mmo
Barika :·wirig 8 72 mmo
Billiton: wing 8 76; Q 75,77,77,. 77, 79 mrn.
Borneo:wing 871-77, avetage (7) 72.2; IJ> 70~74,average .. (4) n.OUUTI.
Java: wingó 73-77, aVerage (16) 74.0; IJ> 72---'-"81i avérage (21) 76.2mm.
From theabovem.eàsuremertts it appears that .13ornean •birdsaverage slightly
smaller than those from Sumatraand Javà" but lagree withC h as e n&
Klo ss (1933) that this difference does' not justifythe distinction of the race
tantalus Riley (1927: Tanggaroeng, MahakkamRiver, E. Borneo; wing of
type adult ó 69.5 mm) ..
Aninstrl.lctivè èase of irtcrease 'of size is ·Jound in those populations of möluc­
censis inhabiting the Lesser Sunda Islimds. Ren s ch. (1931 A, 1931B)re~

peatedly has called attention .to the fact that Lesser .Sundanesebird populations
inc1ine to become largel' in eastern direction, which accordingtoRe n,s c h
is. corre!ated with the increasing relativec;oolness andCityness, ofthe climatein
thes~medirection, thus, furnishing a sp'lendid eXàmplein support of. the. zoo­
geographic rule of Ber 9 man n. The following wing.measurementsare. com­
bined from measur'ements given by Ren s c h( 1931 B. 1931 C,1929)and
from pèrsonal examination.
Java: 72-78 (once81), average(28) 76.1m.
Lombok: 84-85, average(3) &4.3 mmo
Slimbawa: 84-86,averag.e (6) 85.2 mmo
Flores: 84-89, average( 10) 86.0 .mm.
Alor:89-91, average (2)90 mmo
Prom these it appearsjustified to recognize 3 races: oneirihabiting theGreater
Sunda Islall.ds( moluccensis) , qne inhabiting. theLeSèr SuriclaIsl~ndsfromLom­
bokto Sumbawa and Plores Islands (grandis {H a l' gi t t, 1882: Lombok)}and
one inhabiting Alor and Lomblen Islands (excelsior (H ar tert 1898 :Alor)L
Range : MalayPeninsulaS. bf .Penang.inc1ucling Sauhinthe RhioAnc;hipe!agb
(Siebers, 1926; Robinson, 1927), Sumatra, Banka, Billiton (Gha.sert,
1937 A), Borneo, Labuan Island (B lasi u s, 1901), and BalambanganIslancl,
21 km .(13 miles) to the north of N.Borneo(Chasen& Kloss,.1930), Java,
Krakatau, Verlaten, and Sebesi Islands in. the 'Sunda Strait (shotdy.' aftel' .closing
the 'manuscript 7 .specimens could be exalUined from théislailds oftheKrakatàu
group JrolU the collectionof theBuit en zo rg Museum), Onrust Island.ancl
Poeloe Sakit(Barte1s,1908) in the Bay of Batavia, Madura,.Bali(7:. its
occurrence needs c;onfirmation i), Lombok, SoelUhawa;Flores, Alor Islands.lt
is not knownfromthe W. Sumatran Islands, asalso Jrom .the KarimataIslands,
where no. Woodpeckers have been col1ected .. iC ha Sen & K 10 ss". 1933).

Althoügh ft is' of coürse not proved that the species is a breedingbirdfrolU
every above' mentioned locality, it neverthelessis apparent that the range
is in a period of a rapid increase, the species even tarting possession ofthe litde'
islandsof the Krakataugroup in the Suncla: Strait, about32 km oH the W,
coastof Java; whicl, weretotally depopulated,bythe erupticm intheyeaJ:1883..
On Sebesi Island, mOre to the S. point off Suniàtrathespecieswas nöt found
by Ja'c ob s 0 uin 1908, but itwas presentthere i(1 1921. Aftel' theeruptionno
ofher W oodpecker has been found in the Krakàtau group(B a r tel s ,&
S ie.b ers: 1922). So the sea does not seem tohàve beénan important barrier
in the course àf theäispersal of this little W oodpetker. .,
Specific characters: The specificstatus of the. broumheaded PigmyWood:
peckers is much clearer in Malacca, thap in India. I;:$peciallyin the S.partoftne
Peninsuia .the grey-headed D . •canlcapillus IjlUritus (E y t on) .. ·.iS.. an ·unusual. bird,
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"being apparently greatly outnrtmbered by D.moluccensis, With whichithas
beeriobserved. even inthesame trees (R 0 bin so n,1927} NeverthéIess,
in. t1ieseregions molrfccensis is still more a bird of thelqwlands andtheman,.
grove forests than. canicapillus, whichprders the forests in the hîIlsand ijl the
mountains. TheSumatran race of ca,nicapilfus (volzi) fskhown. only' frOJ1Lthe
highlandsofiAtjeh, where it h~s beencoIIected by Hoo gerwe rf at 1000 m
aititude (Atang Poetar:Ch asen, 1941), whereas the Vanderbijt Ex­
pedition collected spedmensatabout 1050,2400, and 2800m: \3langnanga ;Mt.
Leuse~ (De Schauensee&Ripley, 1939).Fromthesame region anI)'
one specimen~f t7lOltzccensis is khown, co1lected byHoog erwerJ (1.e).;
However,the'specimen was not shot in the.Terpentineforests .wherecanicapil­
lus usuaHy was fOllild, but in the' gardensemployedby the natives, From these
remarks theecologicaI divergéncybetween ihe brown-headed molucoensisandthe
grey-headedcanîcapillus inSumatráis apparent. In Borneo moluccensis has
been recorded from. allparts, whereascanicapiUus aur';"nt(iventris (Sa I va do ril
isknownonly hom theW.half ·of the. island (Sarawak; Marabok River.;
Mela'wi River ; Riam) . No informqtion regarding the 'biotope of.c8f!ica.pillus in
that. region is knoWll to the author. . '

Fig. 27.D., moluccensis (G m.) -;-CentraI rectrices to showdifferenfpattern
Ç>f. Lesser Sundanesebirds: from left to.right : Palembang, Sumatr~; Pontia;llak;
Borneo; Buitenzarg, Java; Maumeri, Flores; Reo, Flores (Ieh andright feathers,

to show differ~nt .pattem in one bird!) .

It is notwithout hesitation.thatI have hot inc1uded nanus:-into D. molltccensis,
since' the· ta;xonomicdiHerencesbetween these. brownheadedWoodpechrsappear
to be verysIight(seeunder "nanus") , and since Pe t ers·wrote me (inlitt.,
1946)that he was .. planning to.treat·. moluccensis and,nanus .as '. conspecific.
However, as. Idonotu]1derstandthespecific proportion .of nanus and canic;apil­
lus in' Bengal, whereas the specific and ecological diHerenc;esbetweenmoluc­
censis ·and. capicapillus·in .. Malacca and Sumatra arevery.c1ear, ldid·.rrot·.• Iike
it to unite these brown~headed farms withihOllespecie~.Nevertheless'Ido~ot

deny their probable dose réIationship, which i however,·isnotàpparent tome in
the rilngesof the respeC'tive speciescompared with the rang~ of canicapillus.
Therefore Ihave ..•. kept them .. apart, but I ... WiII.· .be. anl0ng the. fkst to ,.foHo~
anyone inconsideringmoluccensisand, narttzs to besuhspecies. ofone, •species,
whocan p~ove that moluccensis andnanus arose simulta.l1eously Erom thegrey­
headedcanicapillus.As thisappears tobe equa!ly not theGase withr~ference

to màculatus andmoluccensis, I have also k~pt maculatusapart.



Subspecifie 'characters :Thespecies is>very constant in taxonomic clJaracters;
Local distingtlishing chracters onlyreferto the diHerences irt measurements
fllention.edabove, andthe ingease of whiteon thecentra)r~ctrices. in theLes~
ser Sunda Island specimens. Here the individua,l~hitesp()ts()n both websa,re
corrfluent, Jcirming a continuous undulatinl:J whiteJTIarl:JintobothwebsaLthe
feather (fig. 27) .The orig1n of these white margins {rom the typicalspoti>is
c1early demonstrated i.na female specimen from Reo,Flor~s IsIand (L ~iden
Mus,) inwhich notonly theleftand right middle tailfeathetsshO\v adifferent
pattem.butevenboth webs of ane (feft)featherilre different
History: The preference of thisspecies to mangrovefore'stslnakes·it~a$ilyto

spread over a great number of smal1 islandsin thearchipelagowhichhavebeett
..enumerateda,boye. In Durian Island. Rhio~Linggaarchipela90,which1s situated
. about60 km {rom Singapore, and 35klIl {rom theE. coastofSumatra, aspe~

cimenhas beencol1ected by Si e b er s (1926), .. which· .,eV~n wasbusy>making
a. ho:ein. <l pile put in the' sea near. the. kampong Tora" .. (p.JO?): N~vertheless,
its occurrence inthe Lesser SundaIslands,eclst ofthe>lineofWallaceis
remarka,ble, sincE; , with the exceptionof. Bali,. thes.ei$Iandsdo .nof appearto
have been connected with Java in recent geologictimes.Evenduringther~lative

low sealevel in the pleistocene the Lombok Strait appears to have- been too deep
to realizea land connectionbetween theisla.ndsBali and Lombok. As inthe
20thcentury the sp~ci~s has neve~been c?l~ected in BaJj,and taxop.0mic diHe~

re~cesa.J"e.~ound inthe Lesser- ~un?aic. popitla,tions oI!l~,itis Ji~é'l~:.that they
have pep.etrated. intothe Lesser.Sundaicchah:ibefor'ethê>!ast .• gl~c{i~tpericxl,
flyingfiQn10lle islapdJ? the other; ....•....•..•. .........>. ' .. «'"
Blotope :Ll,moluccensis is a IpwJand·spe(iies;occurrinil.fllostly· in.s()~fai. n1an~
groves, Ca:suarina- a,t,I?secondaryforests, alldiP·. cultivil;teçl",areas:ÎIl;8/Çl .• virgm
forestsitlla,s been f()tl.ndalong '.• th~lJlargills~ly: •The spe,çiesis •C()~!JJ~ll inthe
very .ta1l,t~res (a.o.Pit!lecolobium jin nativ~vnlages''YheJ;eitisnqf;':~ásny ob­
served.<:')iyMt.. Papandájan (W. J~va) the spe<#es apparet1.Hyisabs~#t, VJhereas
theother$yecks .ofl?endrocop'!$(analis ).. i~. quitecompion. ,there~.(St I' èse­
man n.}~30); on .iVft. PangeranQ.o/' however; U isfoundup .to 85Ó'rri 'altitude
(B a I' tel~; 1909), aQd, on Mt. Tjjbodasithasbeencollectedeven up to 1200
m ·(R obl'p.s 0 n: 19îZ'):In Flore$ the spedesappears to be.aubiquist•. occur~
ring frollltJ.-,-.2299m.'Üs<behaviouris that of atruelittle WOodpècker.hamme­
ring actively and rather loudly during thewholeday (GoolIlansd eRuiter,
1932). Us cry being .the. typical high-pitched angrapidlyuttered kee~kée~kee-.
he-he (Bernstein. J861). '

1. PIiILIPPINEFQRMS.

Probably thePhilippine Islands .have not been originally apart ofthe corltinent ;
onthecontrary. they appearto he " a seriesof.erJlPtive dikes. Cl;ndbodiesof
Vari?usdimensions, which have risen fromthe depths .along theline of.c()l1~

tact between the fiool' of the China Seaand the. bottomoftheJ?acific;Oteil;ll"
(W i I1 is, 1937). They W'ere formedtbrough large tectonicmoyementsby indi~

gepeous masses attheborder of the two continents.. ThereforethePhilippine
fauna has heen derived wholIy. fromthese continents, thus:shci:wing ..in itsrecent
compositioo the representÇltivesof bothfhe Asiatic andtheAustfCIIian fa)lUae. So
theendemic;Philippineraces .of pendrocoP9s Ipust ·bé. cOnSidered te. be.the
rempantsof more than one fatlnal invàsioncoming fromthe Àsiati'c maiuland.
Àsthe Philippines are situated at the borders cfa densely populafedcontinentit

, has not onlybeeu subject. to succes,sive invasions, .butthe archipe:aQoJ.urnished
also refugional habitatseitherto menandto animalsagaiu$tllligratory mpve~
ments of strong.er· populations. The extensive distributÏ(:mof Negritoelements'in .',
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the huma~populationsinhabiting. the Philippines formsa parallel with 'the genexal
disttibutionoLthe DwaxL VVoodpeckersin these isl~ds,bothfin4ing here a
réfugionalhabitatfar away fromtheircenterofdistribution. PmeNewitos are'
onlyvery locaHydistributedinthe Archipdagó, being found only i~remote

regions offhe ·.·islands Luzon. Pohllo, Tabias, Sibuyan,. "PéUlay•.• Negrosi.,and
Mindanao.Theymaybe:Mg. to tbe oldest human "populations jn the .Philippines
(Nippold. 1936). Remnànts>ofthe oldest Dendro~opos invasions,.in the
Philippines arefound in,the specieslamSayi, (Sulu Islands) andtemminckî(Cde~

bes). Compared with' the .. generall l' strengly. !?arred Philippiqe ',' races ,thèse. spe­
ciesare sodifferently coloured.<that jt isaot diHicult tocometotheconcIusiQil
~ .whichrnay, be correct' too .~. thatthey "have .. been, isolated on sepaxateislands
long before the pleisloçene invasion and successive iso:ationof "thePhilippine
maculatlls. In thePhilippi,nes thesespedes have become .extinct .eitherbeforethe
last invasion, ·01' . they havebeensubstitutedthroughcompe,tition 'byth~ne,:"ly

ari-ived forOls, leaving cmlyaremnant population in the Sulu Islandsasanevi~
denceshowing the wal' along whlch this first invasionhas reachedC~lebes. B1'
the peculiarCelebesjanisolationternminckihas been alteredjnsuchaway. that
at the moment it e,en possessesapartly oIive~,greenish color<'jtion, thllsmaking
its gellericsép~ration fromDendl'Ocapos to someextent desirable",'>The pleist~:
ceneinvasionof . farms whlchmore orless resembiemolllccensis . hal'.n?tpene~
trated, farther than to Basilan. Itis anoteworthy. facto however, that ,the .sub~ "
species f()rmation in the Archipelagoc1early demonstratesthe fad·thatthdifstly
arrived poplllations ,:"hich. have penetrated farthest.have becom~..•. changedOltich'
mare strongly than the. most, recentarrivalsof thé invasion,Thus,the racè iu.,
habiting, the islands l\1indoro andBasilan (flllvifasèiatll,s}>which inthe Archipe­
lage aremostdista'ly sittlatedwith respect totheAsiatiC;Olai.nland,differmtlch
moreconspiCllously .' from '"wlllcc~nsis than theraceTTla~lllatlls, which inhabits,
Luzon, Marindllque, <'lnd Mindore, Thegradualch<'lng~sinlhe,subspecific cha­
racters of the Philippineraces of D. maclllatlls call be summarized a,s föllows
(Tablel).

The<formmenag:eii hówevet, inha~îtirig Sibuyan .lslarld(fjgo,28}.differs Jnuch
morestrongly fremthè .. above 'Olentianed races·, of'. macllEatu$ than ,sbOtlldbe,ex~
peçted framthesituatiMofits., räng~.which·is,' surrounded.byat least .• 3 (aces
of.máeu[atlls,. and 'çiiJèectlysouthof th<'jtof validirostds.Notonlyare the.red
stripes on fhesidesof theocciput jnthema1e unitingpn the nape,thlls, forming
a confluent red patch. but thebirds aremtich lessbarred than evenJlllpifasci'atus,
and have a more dark olive browntinge.The darkeye stfipe.whteh.is charac~
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terisÜc fot the whole supetspedesand which is hardly sub.ject fo suhspecific
differentiÇltionsi& very hroad. almost totally obscuringthesideof thehead.
Ieaving cnly a white lore-pàtch. and a smalI. whitepatch .above andbehindthe
eye. In fact. menagei shows some morphological approaches to ramsayi, Menagei
is considered by the author to be a less modified member witha moreproximal
habitat thanramsayi and' temmincki. having, been derivedfrom the sameöld
inhabitantsof the Philippines. Thc consideration that menagershould represent
an olderfaunisticelerrient thanthe other Philippine forms of PiIJmy W opd­
peckerhas led theàuthorto recognize.itas adistinct speciesand not as a sub­
species ofmaculatus as up to nowhas been done jntheIiterature. Tbe géogra­
phic .situation of Sibuyan Island rising above·in.the miqdle of one.of the3 im­
portantsea-basins. within the. range of the Philippine A.rchipelago. '<indseparated
by. dèpths ranging between 1000 and 1500m hom· fhe neighbourin9isl~nds.wher~

races ofmaculatus occur. is in dose confirmationwiththis hypothesis. Tablas

- Fi g. 28. Pigrny Wooopeckers
Invasion .intothe .. Philippine Is­
lands' (indicated' by the.ilrrows).
The linesindicate . fhe .areas of
dis tinct island races. A. Remnants

. of the. first invasion: Jramsayi,
2 .' menagei.. '. B. .Second. invasion
(O.maculatlis):3 fu1vifasciatus,
4 maculatl1s~' 5 .leytênsis, 6validi­
rostris. There is agenèral decrease
ofbarring.and increase of.. ,red on
thehead of themale in the direc-

tion .of the arrowS. .

Island; which is a1so situatedintheSibuyan Basin. inwich .IlO formof Dendroco­
pos ocCurs.is according to Smith (1925) coveredalm()stexclusively with
miocenesediments. whereas Sibuyan Island is constituted ofplutoniC. metamor­
phic. and volcaniè rocks. The Sihuyan Basin "hasheen the scene of vigorous
volcanic activity during the pleistocene ;md recent ages and itsconfiguration has
heengreatly modified thetehy" (S m it h. 1925.1'. 46) . Thus.it seemS. most pro­
bablethat Sibuyan Island. owing to its isolated geographic. situationand to the
fact thatit is now surrounded bya deepsea. after having beenpopulatedbythe
first1yarrived formsof Dendmcopos.. could not be reached bythe secondin-

. vasion. thuS, furnishing a refuIJiumforamember of an ölder fauna (fiIJ. 28).
I mayadd that inSibuyanand Tablas IsI<1nds pure Negrito populations.. occur.
whereas .in thesurrounding islands(Luzpn. Mindqro. Panay) these are more or
less strongly intermingled with theelements. ofotherhunianraces (Ni I' po Id 1936).

122



No.l-,'--c3; Juni '47] K avoous Jr.• TheGenus Den.drocopOI;

Itthus seems thatthe followirtg speciesand subspecies inhabitingthe Philippine
Islandscanberecognized(d. Ha chis u k a, 1934}! ..

XXXDendrocopo~inenagei(.B0 urn s.& Wo rc. e s ter 1894: Sibllyari).(
Material eJcamined: . (wiL S i! I e in ~ Van Mar I é) :Sibuyan (W 0 rc e.s tet
& Bou rnscolL) 7.X.l892, t; wing 79.5; culmen:btoken,

XXI Dendrocoposmaculatus (Scopoli).

DendrocoposlJ]~culatusvalidirostris(B 1.y th 1849: Luzon).
Material eJcamined :(L e i den Mus:; collo Si II em "Van l\II arle):
Baguio.Luzon(Mearp.scoIL) 1S.Yn.1907, . t.wing84; culmenl9
Bay, Luz9n (Everett coll.): JS.Ll89S, '~ ,wing 82; culmenI7.mm.
Mindoro {Everett coIL): 2.XII.l894.t . wing 79; mimen 17mm..
Dendl'ocPpoS macülatus maculatus (S copol i 1786: Panay).
lyfaterial e:):amined : none.
Dendrocopos maculatu~leytènsi~(S t eere 1890 : Leyte).
Material. examined : none.
Dendrocopos lllaculatus fulvifasciatus (H a r 9 it t 1881: Ba~i1an).
[V/ateriàl examined: (Leiden Mus.; coll. SiJlem~Van lVIarle):
Basilan.(Wo r eesto r & Bo ur n8coll.): n.YIII.l891, t. wing84;
195 mmo
Davao.Mindanao CP la ten coU:): 17JV.1889. t, wirig84 ; culmen175mm.
Qavao.Mirtdanao(Pht e IlcoIL) :ISV.l898, .~.wing 85.5; culmen 195mm.
Dendrocoposma,culatusapo(Ha c his uk a 1934: Mt!. Apo.. S.E. Mindanao).
Matetialeçxamined : none, .

XXXII Dendrocoposramsayi (Har gift 188J:N.E. Borneo.I:JUt apparently
SuluIslands(eorrected in Cat. Birds Brit. Mus. 18,. 1890,p. 33S)).

Materialexarnined : (Lei den Mus.): .
Lapac Island(Eve re.t tl;oIL) :. 3.Il.1892. t.wing 87 ;c41men19.5 mm,
Siassi Island(E v~ ret t cóll.) :>S.Il.189"S. ;~ .wing 90; clll111en 195 mm
Range: Bongo. Jolo. (SuJu). TaWi Tawi (inc1udirtg TÇl'taanahdPopohagJslands.
Fr i e dm a n n, in litt .• 1946). Siassiand Lapac Islandsirithe SuluArchipelago.
Subspocific examination: Mearns (1909).has describedat anda9. from
SiassiIslandasa separate race (siasiensis) on acc~untofhaving(1 ) les~ white
on the uppersutface ofthewingfeathers. (2) a .smallerbilL a.nd (3)alp.ore
restricted·· golden yeIIowcolorationon the chest.. With theexceptionof .• ~he
Lei d e n.specimen apparently onlythe type specimens of this race are knowri
to existincollections {not present in theUS. 'N a tionaLMuse um,
Wa s h i ngt 0 n, F ri eG mann. i,n litt.. t 946; contra Ha c hi su k a. 1934).
Aftel' compatison ofthe L. ei d en specimens withtnecoloured p:ates of thet
and i. 'I' oLràmsayiinProc. ZooL Soc.. Loncon 188S. pI. 17. andwith Ha ehi ~

su k a (1934) , pL 36.1 have not beenable tofind thatthebird fromSiassihas
less white on thewingthan the figuredramsayi; thet fl'om LapaeIsland,
whichis verynear SiassiIsland. has slightly less white on the inner tertials than
the Siassi ••~. Asrega~dsthe length of the bill I findtha~in theSiassibird this
isa trifIe longer thanintI1e ~pecimen from. L'apac Is~and, butH achisu ka
(1934). who accepts" the rac.e siasiensisgives thefollowing meilsuremellts, .which
are in conspicuous contradiction to )üs descriptionof siasiensis, which he
litterallyquotesJrom M ear n s(1909) without. recording theorigin:
ramsayî:culmen (frombase}:t 20; ~. 18 mmo

J.'. .. .' .' . . .' '. ... .... .
siasrensis:cl,l1men: t 19.5;''1' 20~2 mm, . . .....
Finallylcanl10tfind that·the'bright yeIlow. coloration'onthe chestin the birds
examinediS'l1êltrowerthanin the' birds figured irt pI. 17'. me~tionedabove,
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Yungipicussiasiensis Me arns seems tob~onlyverydoubtfullydistinguishable
from typieal ramsayi, from, whieh it .is considered here tobea synonym. .'. .

History: This speciesbelongs to the oldest invasionel~lI1entofDwarf Wood­
peckers within the PhiIippine range, from whichalso.temmincki Jrom Gelebes
has derived (fig. 28). Like this species the white barring of the up!?ersurface
and the'white spottin.g of the wingcovertshas beenreduced to such extimt,.that
only the dark brownupper taiIeovertsareJaintlyspotted withwhIte, whereas
the white· blotches on· tbe wingquills are., only .very .small .. both .. in. size aAd·.in
number. It thus appears that the barring is muchmorereduced,thanin the
still more aberrant temmineki, whereasthe other 1'hiIippine representati",esare
,strongly barred,resembling the moluccensis 9rou1" A dark brown eyestripe is
present as in ilIl original members of Dendrocopos,nram~ayihas,aplain olive
or sandy brown appearance, "l;Vith asman white mediandors!ilstripe.,flndappfl­
rently .standsquite isolated when cODlpared with thetypicalPhilippinebirds,
It be1ongsto the oldest members of thegenus,inhilbitinga very reDlote ,and
isolated. part of a during the whole tertiary and quartemarypenpd strPllgly
moving and,highly vo1canie part of thelndian Archipelago;situateilon the
limits of the range of thegellus.

XXXIII Dendrocópos temmincki(Ma 1her be ,1849 :N,Celébes}.

Material examined: Minahasa (16); Gorontalo(2) ; MaFassilf (7).--,-oJBasel
Mus.; Leiden Mus.; co'1. V ai:). Marle-CoomansdeR.u)ter).
Measurements: No other diHerences between N., andS." pop,uliltlon1\appe.<trto
exist thanthe fact that in the S. peninsuIa verylarge femalesocciIr,where<'\s
the measurements of the S, malesfully .agreewith those of the N,
Wing:N,$ 72-'-'--79,average(9)76.7; ~ 75-'-'--80, average (8) ]7,Omm.

. S. $74--,-07;8, average, (4) 76.2.; i ~ 7~4, average (3) 79,0 mmo
According , to S tre se man n (1940): '
Wing ': N. ;; 75--,-079, average (7) 77.0; ~

S,$75-,81, average. (8) 78.8; •~ 79-'-'--85,
Culinen:.N'$ 'j'. 14-.-18; average (17) 16.4 mmo

S, $ ,~. 14~19,average (7)16.7 mm;
Range: .Celebes.
Subspecificexamination: DiHerences in. the, general tinge,ofthe1'lumageiare
apparent in the series; they are due to seasonaUading and stainiIlgJrom the
bark 'of the trees, and are of no ilnportance for subspecific.;distinction: .in
freshly mpulted pliImage (Aug. 10:; . Sept. 28;" coll.Val). "MarJe~
Coomflns d,eRuiter) the, birds have a Jresth oIivetinge on up­
perandunderpilrts; in worn plumage, however, a rufousprowntqne bec6mèS
conspicuousespecia!1y on thebreastand onthetailfeathers,butills? onthe
rumpand onthewing quills, whieh' may be,causedpyclose cOhtactwiththe
bark of thetr~es,or the walIs' of thefreQl1entlyused n<'\rrowsleepinghole~

(May;June; even Augustl/). According t?observationsrnadeby Goomans
de Ru ite r' the iris in adult birdsis red~ but in ajuvenile male it was Iight
brown (August8); .' . . .. .
Speçific .charactersand .history: SeveraLcharaeter1\demonstrateithe dosehistoric
re1ationship. hétween temmincki and. ramsayi : light (insomecasesa!mQstwhite)
rump, whiehis not banded; very broad blackeye stripe;wholIyred napein
male: .. predominancy of·brownish(ohve) änd.not.of··blackish. coloration. ·Never~
theless, iemmillcki be10ngs to the most aberrant· species of the genllS: although
the generalcolour rattern,the transversely handingofthetippersid~.and' the
white •. blotehes. of the· wings are present,'· aH .black'parts ,are'. substituted by
greenish colorations, even the backbeingbanded with whiteand ólive.. In
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XXXIV. Dendroèopos.né\nus (Vi gor s1831: W. Himalayas1. SimlwÀlmora).

Material examined.:Milssoree. GarhwaI (1: Mussoree);. Çeylon (3): ...,....
(B a sel Mils.; L ~iden Mus; ; c:oll. Me in e r t'zh ag en). '. .•
Range:. S()uth andWest oftheráIlge of D .. c~nicapillus,with.whichspeciesit
perhaps occurs sid."by .side in Bengal(?} :westwards fromN.and central
BengaI,thróilghthe foot hillsofthe Himalayas . (Sikkim. Nepal.. Kllmaon).
westward (0 KangraDistrictand Rawalpindi(Ticehurst•. 1931); south to

Ceylon: '..... '. '.' ' .." . ..•... .... . ..... ..•... ..... . . .• .' '.'
Spcx:ific characters : There. hasbeen much .• disagreement . in ··the literature with
referenceto.,thecorrect nameandthe .. specific statusofthe bfown-headedPigmy
woodpeckersofJndia. Bymost authors they have been .specifically unitedwith
thegrey-headed forms of canicapil/us. eitherunderthe specific name.s pygmaeus>
nanus,hardwkkii, or semtcoro~atus. Nevertheless, aftel' thearguments given by
Gr een'wa y(1943) . it seerns clearthat thebrown"headed fOrms pL. India
(nanus)arespecific~l1ydistihctfrofil the grey"headedgroup (canicapillus). and
that Ptcusnanus()fV \go r s (1831) referstotheb1'0Wn-headed .forms: "Pic.

.supernèfu.Scp-brunH~u.s", .capitisfroilte verticeque brunneis' occîpite nigro".
(Vi gor s. 183I.p.ln).To thetaxonorrtic differenèes" wjth canicapillus. can
be.addedthosereferring tothe biotope: "lianus"being a bird ofthe plainsand

. few species of Dendrocopos the underparts are so
with.me1anine(br:oad brownish and greenishstri8tions).. thanin this
species.. If B ates(1936) is correct in consideringcolourstobe)'abette~

ground . forsepé\ration than" colour patterns" in· Woodpeekers.then .temmincki
shol1ldsu~ely.be' put in. a ieparate genus. Iorthegentis Dendracoposischa'­
raeterizedby a blackor blackishcoloration witbvariouswhitemarkings. the
Ethiopian genera Dendropicos and M esopicos having been mainlyseparated
fromDli'ndrocopos on account ol a greenish or golden green generalcoÎoration.
In considering,however.the historyOf the presentspecies.whichisthe outer­
most· member of· the mu'Chredueedchain ofpopulafions - to whichalsoramsayi
and mel'!af7~ibelon~ ~origmatingfr()m the firstinvasion intothe Philippine
regions(fig. 28), itappears justHied to maintain its preseneewithin .. the genus
Dendrocopos.
Biotope:

.Inits .eh3raeters temmincld .proves .to ..•• hé .a true Dendrocopos :aceording •. to
Coo rné\n.sde Ru i.t e r· (J946,inlitt..• ) its.·drumming. is rather.stronglyperfor­
med... andapart·from ausualcàIl-note"tirr-tirr" H e inr ic hhas' mention.ed
the eharaeteristicsall tobethat ofthe typical Lesser Woodpeekers.' (a.o. minor)~
"sehr sehnelI hinteremander ausgestpssenesgigigigigigigf' (Str es eIll anno
1940, p. 393). Nest-drilIinghasbeenobserved onlyin deadtrees or indead
branches ·pI. soun.dtrees•.. the .species·.being especial1Y· fond· .. of·... the Rain.tree
(pithecolobium) • .butitmaybe ohserved also in other hightrees.such as Ca<na.
dum commune. Mangifera indica~ Swletenia. mahagoni, Tammarindl1s indica!
Terminalia catappa, Bugenia,spec.,.a;o. (GOOh! a ns de R uite r,in lift..
1946) .In· N: .Celebestemmincki appearsto bemuch morecommon in '.' thernoun­
tain foreststhan intheJowlands; specimen,scould beexami~ed frprn the .Vol­
canoe Sopoetan (900 malt.) andlrom. the Mé\hawoeMountains (1007 1200m
alt.) .rnthe Quar1es Mountains. CentraiCelebes (Bolong.q50nlalt.) Co o­
ma ti s deR ui terob~ervedit btisyexeavating a nesting hole in a branch ol
a dead tree .. In ..S:. Celebes.' (Macassar) .. however.it 'is a"common .. bird of· the
city and pf·the cultivated areas wherebigtrees g.raw along the .raad sides.
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B. African·· Dwarf Woodpeckers:

XXXV Dendrocopos obsdletus (W a gl e 1'1829: Senegambia).

Material examined: 12: Nigeria (Zarii1: l);Sudari (Sennar ;Yei r-aoo: 2) ;
Uelle District, Belgian Congo (9). - (Con go Mus"Tervueren,Belgium;.
T l' a n sv a a I .Mus., pretoria, SOuth Africa).
M easurements. :
Udle District: wing ~ 79-82, average (6): 80.3 ;~) 80, 80,83. mmo
Sudan: wing ~ 78, 84'mm.
Nigeria: wing 'i' 85 mmo
Rangeand biotópe: Savanna b~ltof Africa soutboftheSahara, frQmGalnbia
through the' northernparts of Portuguese Guinea, IvoryCoast, .Sierra Lea.ne
(onerecord fromthe northern part:B a nne r ma n, 1931); Gold Coast,Nigeria,

theopen countries, not ascending into' the mountains; caniGipillus,however,
being.. the Pigmy Woodpeckerof the Himalayas,goingwestwardat least ta.
NepaL Neither thegeographie status, northe ecolpgieal status' in Bengal
seems to' be satisfactorily settled, but here. the typiealrace canicapillus appears
to be thecommon Woodpecker. Thepresentauthor. hasJnoc1ear" view on
whathappens.in thoseregions ·of W, Bengalwhere thegrey-,and tHebrown­
headed .forms meet.
The taxonomie .diffáences between nanus and canicapilliJ.s al'e ratherprohounced,
These refer not only to the colour ofthe crown, but also. (IJ to the general
colour of the upperparts,beingblack or blackish brown in ca.nicapillu,s, and
more or less deal' brown in nanus, and(2) to the degreedf. Stripîngofthe
lowersurface, which is clear;y developed incanicapillus, and.' very faintly
developed, or even obsolete in nlinUS: The lastnamed chilracteralso distinguishes
nanus from molucrensis; besides, nanus hasnot so .conspieuo!,lS dark brown
borders. to the brown crown, as typiealmoluccensis.
As regards the relationship with D. moluccensis see underthat speçies.
Subspecific tharaeters: Judging from Iiteraturerecordsthe following races ap­
peal' to be recognizable (no personal subspecific exatniné\tion) (erS t u art
Bak e 1', 1927):
1. D.n. nanus (Vigors 1831:W. Himalayas, Simla-Almora).
Syn011ym: Pieus pygmaeus Vi gor s 1831: N:W, Himalayas (preoccupied
by Picus pygmaeus Lichtenstein 1823).. . ..... .
Yungipicus lzardwickii brunneiceps S tu a rtB ak er 1926: Jelwara, Oodeyporè.
Range: N.lndia :'north of a line drawnroughlyfrom Kandeshin the west,
through BeIIary in the centre, to the NaIIamalai Hills in Madras" < (Stu art
Bak er, 1934.p. 295-6), "Forestsof the base and .the lower valleys.ofthe
W. Himalayas .from about Katmandu in Nepal to Mussoree~' . (W h i S fiN.
1913) ..
2.D.n.hardwickiiO er don 1844: Goorrisoor in Ganjam :.Whis tier &
Kin.near, 1934, notWynaad. as indicatedby St).iartBaker, 1927).
Range: S.lndia, southto the range of nanus. Not in Travancore JinçLWynaad:
Whistier & Kinnear, 1934).' .
3. D. n. cinereigu1a (Malh e rbe 1849: Madras,Travancote).Cf.. Whist­
Ier & Kinnear,1934.
Synonym: I yngipicus peninsularis Ha rgitt 1882: S. Peninsularlndia.
Range: Travancore, S.E. coast ofPeninsular India.
4, D. n. gymnophthalmos (B I y t h1819 : ;Ceylon).
Range: Ceylon 'only; .aade skins .from Travancore maY'originatefromCeylon
(Whistier & Kinnear, 1934)!
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northtoTillia .in French Nigeria .(Bannerman, 1933). Cameroon. Uelle
District of Belgian Congo. Sudan, to Uganda, Abyssiniaand Eritrea tothç Red
Sea, south to Kenya (Nairobi); besides,with á. remarkablediscontinuity.also
occu~ring inthe Rift Valleyin TanganYika(Mb~u.district). ,
Inmostlocalities the speciesseems to beconfineci to a dry aridrrelativelypoorly
vegetated savanna .vegetationwith scattered '. trees,. eVen occurriqg in the vetter
woocied partsoftpe semi-aridregions. light woodlandand bush,usuallyin1ów
elevations; IncentralAfncaD.. obsoletus appears to be not uncommon in suitable
lotalities. (Darfurand .. Körd()fan .: Lynes, 1925 ),.but in. the savanna formati()ns
of W.Africait issaid to bescarce (Banne.rman, 1933) ;inits E: African
rangeit evenmi.ght becal:edrare: onlyfew skins ;apparentlybeingpreserved
.in mUSeum tollections: of the race. ingens (Kenya) only 1 specimen is present
in the Bri tish Museum(M a cd 0 n.a 1d, if! litt.. )946), and 3 in the.C 0­

t.yndon Museum, Nairobi (Leakey,in litt .• 1946);wherea,s of the
racccrateri only ene pair (among Vfhich the type) appears to be known (Bri~

tish Museum; Ic); Inthe field the species .is said to be overlo0ked quite
easily. but Dr. Sc h outed en from theC on go Museum, Tervu~èn, .told
me. (verbal information. 1946)that .hehad ·foundthem not uncommon in the
true Savanna f9rmationin theUelle District, N. BelgipnCongo,. where. he kept
a speciallookout forthesmaller birdsoccurring in the widely separated trees.
In .. the UelleQistrïct obsoldu$ is' a characteristic bird ofthe dry bushy savannas,
livingsidç by side witha.o. Lamprocolius. c. chloroptcrus, L. chalybeusemini.
Campephagaphoenicea;Campethera punetuligera balia, . Lybius leUJc;ocephalus
(Cha pin. 1932) . Here it is "Usually seen din.l1Jingsilçntly aböutsmalldead
trees in. the savannas,especially pn.native farms.and remindsone of a tiny
Dryobates" (Chapiq, 1939, p.587). The type of dis~ribution isthatof
those savannél,and steppçbirdsthatenclose the Ceqtral African basinoftropi­
calvirgin forests (d. Str.esemann & Grote, 1929. fig.6.p. 367).: but
southof the .CongoBasinthe.species has not been observed.Jt is most ·rernar-

..kable. howevçr. that a separate racehas been fOUnd occurringinthe Tanganyika
Territory (RUt VaJIey: Mt. Ngorongoro.: S cla t er& Mor ea.u, 19~5),

wherethespecies Jives in abiotope thatis totallydrHerent from thatinhabitçd
. in thè other pars of is .raI1gè :the"mid stratum"ofthe mountainforest.where
it is theonly Woodpecker fOUI1d: "cloudforestrather thanrain forest, of a
somewhat dry type. which is comparatively' poor in plant species. little encum_
bered withlianes. and not containing a heavy undergrowth· éxcept jn theravines,
Moss is. abundant on the trees almosteverywhere.but beardlichen (Usnea)
chieflyabove 7000 ft." (Monau ÇJ S cia t er. 1938. p. 9k
Specific characters:,Taxonömïcal1y D.obsoletus i.s verydose to .the S.Indian
races of D. nanus. although differences çxist in the fact .that in the adult(and
juvenile!) male a .redocciputand hindneck is present•. anci that the mélntle .is
uniform broWIl without barring; But inthe small. measurements. thetransverseIy
barringef rump. uppertailcovçrts.and centra! 'rectrices; andthe broWll instead
of black coloration, the stimila1'ity with the S. Asiatic Pigmy Woodpeckers is
apparçnt. V. obsoletus is the only member óf the genusDendrocoposfound
within ethiopianbórders.Ithas· been abusiveIy referred to the genus Dendro­
picos (a.o. Gro>i:e, 1928.; Bannermail. 1933). which g.enus isquitedistinct
in havingat all events. reddish or yellowish shafts of either rectrices or remi­
ges. or inaddition a distinct. greenish ti~ge'of the plumage.In recentyears ithas
quite correctly.cdnsidèred to belong to thegenus Ytingîpicus.\Vhichissugge~
sted here to .be" a synonym of Dendrocopos. S c I at e r (1924) •• howevçr, . pro­
bably was mistake, whenhe. alsorderred Denilropicos stierlingi .(Rei c hen ow
1901) JromSongea. northofLake Nyasa to. Yungipicus. Although oI1ly yery
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fewspedmensare in existeonce originating fI'Om,the type loc(ility aridfrom
PortqgueseE: Africa(Milange, Furancungo. Malema: Vinéenti 1935)tlie
descriptiQnby Re ich~ n owforces metobelieve tha~stierUngiisamember

of the genus Dendropicos, and not a member of DendrQCopos,manycharacters
atlèastapplym~re to Dendropicos than to .oendrocopos: (1) Iargerm~asure-
ments thanmostother races of thePigmy group(w11l999 103 mm);(2)
greenish tinged back" abdomen andouter edges of theremiges ,(Vincent.
1935); ,(3), yellowish co!oured sha{t oftailfeathers ;,(4)"Unterkörperund
Unterschwansdecken auf· weissem .Grurtde .' mit .. dunkelbraunerkreuzförriliger
Zeichnung und zackigen kurzen Querbinden" (Reichenow.J901,p. 106),
History : In agreement •with theabove. mentïcmedfactthe author 1>llggests that
D. obsoletusis an Asiatic invader iato Africa. which has spreaddqring the,plio~

cene conjunction of the Asiatic and Ethiopian savannaand ,steppe forrtlations.
fmm S" Asiato within' the limits of the ethiopian Tegion. Thus, obsoletus orïgi:
nally is a member of the S. Asiatic nanus group.from which it hassp1itin
tertiary times,. Obsoletus is the westemmost memberof thePigrtlygroqp.its
total range connecting the Pacific wUh the Atlanticocean, Formerly fhe range
might have been continuous: At presentthere isanimportant S.W. A1>iaticgap
(Ara1:?ia, Persia). which l11akes thedistributionof t~eseOwarfWoodpeckers

typically .. discontinuous. The forest dweUing·D:o. crateri(Tanganyfka: .. see above j
thereforei1> considered to be (in aberrant Tepresentatiyeof thespecies, with (l

secondary forest life. . . . .... '. .. . ...,.. ....
Subspecific charaeters: Through lack of material itcan only beproposed,to
give a list of thedescribed races with some literature. notêsönpos,siblesyno~

. nymy. Racial characters refer tomeasurements and generalti.ngeof the brown '
coloration of .tbe upperparts. which.however. is stronglysubjectto,seasonal
fading. . . ,

D.o.obsoletus(W a gl eT 1829: Senegambiá).
D. b, ingens (HarteTt 1900: Nairobi,Kenya).
D. 0. heugUni (N e uma.nn 1904: GhatiSaati. Mareb River.Eritrea),
n.o. nigricans(N e u ma nn 1904, UmaRiverin Konto, ,Omo Syste1n, Si
Abyssynia); synonymof obsoletus: G r an t & JVla c'kworth -Pre ad.
1935.
D.o.kifensis(Reich"now 1918:. Redjaf, on RiyerKir}; synonyin Ofab.
l$oletus: Sclater, 1924.

, D. o. camerunemis (Re ic hen 0 w 1918 :UamandBakariiCélmerMn).
D. O, hatesi (Sc lat er 1921: oewnamefor Dendropicos öbsoletus'cametunen­
sis Re ich e n ow 1918, which is preoccupied by Dendi:opicos,camerunensis
S har IJ e 1907); synonymof obsoletus:B a n ne'rm á n & Bat e s.1924 ;
G ro te. .1925.
Or: 0., cratcri (Sclater & Moreau 1935: Ngorongoro Vblcanoei Mbu!u
Di!jtrict. Tanganyika Territory). . .

XIIDENDROCOPOS 'MAHRATTENSIS (Lat ham
Belgaurn, Mahratta).

Material examined, Ceylon (l) ; Haidarabad (IL Deccan (2); Rajputana
(2); Nepal (2) ; "Himalayas" (1); - (Leiden Mus.; colL Meinertz ...
hage n).
Measurements: Ceylon. Haidarabad. Deccan: wing S96.97; (j>91, 97 mm
( S i(j>. 94-101; S tu ar t Baker. 192n
RajputáIfa. Nepal, Hima!aya: wing S96.101. 104. 108;\1jl 1(j5mnl (S(j>
99-105.; Stuart Baker. 1927). .
Range: Ceylon, India through the Indo~Gangeticplains to Sind, ·and thefoothills
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ofthe Hima'ayas, north to Peshawar(Whi.t e h ea d, 19(9),. rare in the
plainsandtheriver vaUeys of Burmà (Stanford & T'ieehurst,1939),
east into the Shan States and. Indo China (Laos:. Dela.cour&Jabouille,
1940).
Biotope: D. mahrattensis is. a lowland form .inhabiting .mostly .... semi·arid I'egions
witha scareevegetatión of t)lin. for~st, 'low tree jungle, cultivatedcountries,road
sides, gardens, aildqrchardS i being rare in better .. wooded areas~ncl in the
mountains. NevertheIess,theriorthetnracehasbeen observedin>heightsup to
about lS00m(Stua I' t B a ke1';J927) .. It has beenfoundbreec:liq.g int~e hot­
testand. driestpartsof .Peninsular and Northern·. Indi~,butalso,but scareely,
in the",arm rainy countriesofAssamand Bengal. Nests have been found,in
almgst anykind of tree; but especially in Acacias andBaboóls (S t uart
Baker, 1934), and in Ceylon in Euphoibia trees (Wàit, 1925.); In, spite of
its relativelypaorlyvegetatedbiotope' thespecieshas remàined.a true' WoOd­
pecker, sinceaccordingto Stu art Ba ke I' (1927) is hasnever bèen Seen
on the ground. In theN,V!, part oEits range mahiattensis touchés theareaof
D. assimilis, which, appearstoinhabitthe samesemi·arid biotope. Thus,inSind
andthe W, Pu.:ljab. bothspeciesoccurside by side,onIy therebeing Iocal1y com­
mon, wherethe other is absent(d. Whi s tIè 1',1916: T iee h urst, 1923),
Subspeci[ieexamination: The distinction ofa smaller and. darker solithem
raée and a Iargetand IighteréoIoured northern one
appears.· justified when speéimens from the opposite
regions are tolllpared. ThesIightdistinctions are e.gpe~

cially, apparentwhen.· c()mparabIe ·individuaI feathers
ofa southernand anorthern specimen are compared
(tig, 29). NevertheIess, the ra.cial characters, bath of
pigmentationandofsizeare orilyof aquantitative
type ;thereföre, no exact boundary betweenthe' ranges
of the two r<ices canbe defined;althoughspe'c:imens
from the Deccan P~ateau,and from the E. Ghats
(W h is t ler& K inin e ~ r, 1934) appeal' tóbe
unseparable from southern ones(ctS t u ar t B a­
ker, 1926);
There. is,' a' certain amount ,of unconformity, inthe no­
menc1ature of the northern race,since. various.authors
disagree, wehtherspecimens JromBorabhum(= Birb~

hum> =. type-locaIity of. Pieus auroeristatus Ti.c keIl
1833) are referabletolhe northefll or to ,the. southern
(typical) raCe. It is most Iikely that they are. interme·
diate, (Whistler& Kinriear, 1934), in which
case the raceeannotbe exaetrydetermined.To northern
populationsusuaIlythe subspecificname 'blanfordi
(BlythJ863: Tounghoo, Burma) is, appIied (contra
Ti ceh u rst, J92/\ and 1930).

Fig,29,<D.mahrattetzsis(H empr.& Eh renb,)
~. From abovetobeIow:first(innermost) secon­
daries; .feathers of, upper .. back, upper tailcm;erts, and
centr<il rectrices, to' show the reIativé dark appearance
ofthe souther.n race. Right series: m. mahrattensiS:
Mul'ug,Dl~ccah;cómparec:l with the northern race

(blanfordi); Idt Sedes: Bharatpur,Ràjputana.
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Hi$tory and ,DiSClIssion: D; mahrattensis is most abundant in suitablelocalities
inS. India. beilig rarein most N. parts of its range. andexceedingty rare in
the N.E.; it is. however. also "now)1ere verycommon" in Ceylon (Wait,
1925). From this, and from its absence in S. Chinese countries one may condude
that the cel1<ter ofthe recèÎlt dispersalof D.mahrélttensts .mustbesought .in
Penilisularrlndiaand in Ceylon. Originating Erom the old stÜ}ck of Pied Wood:­
peckers in E. Asia the.species has been isolatedsince Jertiary times in the Gond~

wana continent,' whieh. during thepleistocene' has been· sejJarated Erom the Asiatic
continent by the eastern arm of the Tethys Sea,' ca.'mecting the Persian Gulf J

wIth the Gulf ·of Bengal through theN.Indianplain~.InPeninsulqr \nclia the
species hasheen transformed in such a way. that at. the·moment It seems t() he
a question of mere appreciation. wheter •the species' should' be treat,ed as a mem­
bel' of the genus Defldrocopos.or should berankedas a separat~ genus (I-eiopicus
Bonaparte 1854).Although I find thegeneraläppearance of th~upperside'

rather irregularly spottèd with white. more than regularly harred. sti!i thispat­
tem is reached by an extraordinary strong development of the. whitespots .on
all dorsal feathers. On the tertials ,the white spots on both websare naxrowand
long.andstand.oblique to the shaft. whereas intypicalDendrocopos the spots
are more or ]ess rounded. orapproximately as long .aswide. Thepre&ence .in
the mqle of a yellow instead of a redcolour.onforehead andcrown towhieh
is addeda red occiput arid hindneck does' not seem to have a genericvalue.
sinée,.red lipochromes of the Picidae appeal' to he corÎstituted by atl~ast twocom­
ponents. a basaly~llow, and an additional(oxydated) redone. hothcompO\O.ents
whiehcould beseparated by a chromatographic absorlJtion method (Vö 1keI'.
I 939J. . .
In c;ondûsion~ah~attensisis consideredhere to he <;I menibe~of Den,drocöpos,
whichis th~mostsuitahle systematic place of thc species.(cf. Ti cehu I' st,
1930). It probablyrepresents oneof the rare (secundary I). autochthonebird spe~

cies of the GOndwana continent, whence it has spread into northern andnorth~
eaStern directioo.

XIII CONCLUSIONS.

I.Prom·' thégenus Dendrocopos 35 species have . been recognized(includinga
grèatnumberofsubspecies). The genus Xenopicus (with I species) has been
provisionally m'lintained. .
2. The genus Dendrocopos has a world-wide range. Frolllitsabsence inthe S..
Ethiopian and Madagascarian regions. thetropies of SouthAmerica. and the
Papuasian and Australasian regions.however. its reliltive1y.recentdispersalinto

the world is' apparent. . '. .' .•. . '. • ...
3. Within the genus Dendrocoposa divisioninto 6 great groups has been macje.
These indude anumber of species which not only are taxonOl;ücally dose1y
related. but whieh also show apparent geographic relatiolls. the latter being
detectable in therecent distribution of the members. of the. group.Thegroups
have· the systematic value of superspeèies or subgenera.
4.,Nogeographic relations' are apparent between .differentgroups.although taxo­
nomierelatiollsare most1y noteworthy.. Neverth~less.fheoreticalspeculationson
the.historic 'báse.of theirgeographic and taxonomie relations fall beyond- the
scopeófthis stud}'. since these are ~ot apparent in the recent distnbuti<:m ·of the
separate ·forms.
5. Wuh the exception of the American White-backed species (stricklandi, vill()­
sus, prlbescens) the recent distribution of all other gr.oups indicatea. dIrect ori­
gin from SE. Asia (S. China. Burma, E. Tibet). The authorhas made many
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suggestions illfavourofth~ signifü:ance of S.E. Àsiaas acenter ofo:tigin of the
genus Dendrocopos.
6. The recentdistributionof the holarctk specieshas beeriseverelyinfluençed
by theglacial peri,ods. causinga glaèial survi"alof .the species in disconnected
fOrestrefugia. Thesignificanc~ofthreeNorth Americananda n'tmberof Asia­
tic and Europeanrefugia have been discussed. Glaèial isolation in separé~te refu­
giahascontributedmuch/to theforniation ofsubspedes· é!nd species.
7. The resuitsof important qligrations ofwhole populations ininterglaèial and
postglaèial periods., spreading out of the glacial refugia, are consider~d tobe
detectableintherecent distributioll of at least D. major, D. leuco!os, D. minor,
andD. villQsus-pubescens. .
8. Discontinuous ranges have been discussed inthesubspecies:D.l.leucotos,and
D. m. minqr. Anhistoricgeographic base of this unusuaI phe!1omenon has been
given. . .
9. ECblogica11y. distirict~orms, occurring iri the same regionhave .been treatedas
separate. systematic speèies.though they might have bdonged.to one historie
speèific unity: D.leucopteru$, D.syriaçus, D.atratus.. '. . .
10.. The dynamic. character of thesubspeèieshasbeen discussedin the instructivé
case ofthe W. EuropeaiJ. races ofD.majorC'arduennus"} and D.minor
("bacmeisteri'·}.and in D. leucopterus. .
11. Thedynamic eharacter of the species has been discussed in theeases of
D. T1lJljor. numidu$, '. D. syriacus;. D. leucopterus,. D. ligniarius, D. mixtus, D.
minor,' D.ca,nièapilltis, D. moluccen.~is,.I?' .'maculatus, D. nanus. .
12. The dynamic charé!cter of the. genus has been discuSsedin thecases of D.
mahrattensis;'and X.albolarvatus, .
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