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ABSTRACT
Patersonls recognition concept of species predicts

that new species arise as an incidental consequence of
adaptation by small, isolated populations to a new envir-
onment. If this is so, species-wide characteristics,
especially those bf the species fertillzation system,
should have evolved entirely in isolation and should
relate strongly to the normal habitat of the species. The
purpose of this study is to explore and test thid theory.
The African Ground Woodpecker Geocolaptes oi tvaceus is
the tool for this exploration. The first phase of the
study documents aspects of ecology, behaviour and breed-
ing biology of this little-studied bird; the second phase
establishes its relationship to other African woodpeck ..
ers, and in the third phase a hypothetical account of a
speciation event is presented.

The Ground Woodpecker is the only t.er-rest.r-La), picid
on the African continent and its distribution is confined
to the subcorrtinervt south of the Tropic of CapJ:'icorn"It
is seldom found far from rocks and boulders; these pro-
vide the birds with resting and hiding places and display
platforms. The b:i.rdsexcavate tunne ls in ear-chen banks
for roosting and nesting.

Field studies reveal that the Ground Woodpecker
spends about one third of the daylight hour-s foraging,
leaving the roost tunnel very ear-Ly , Long :p~~riodsare
spent resting on the rocks, the 't)irdsueua lly cr-rerrting
to r.irect sunlight. Ground Woodpe'ckers eat an t s and ~>3
species of 24 genera have been recorded as PN!y. Small
beetles and termites may be accidentally ingested.

The species is easily heat-stressed and aeeks shade
in warm weather. It has well-developed predator-avoidance
behaviour and is particularly wary of av tan pr-eda t or-s.
Sentinel birds are a regular feature of foraging groups.
Ground Woodpeckers remain together as family gr-oups from
the time the young fledge until the onset of the follow-
ing breeding season. Groups of up to six birds have been
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observed; the usual group size is of three birds. All
birds in a group roost together in a single tunnel and
nocturnal defaecation is inhibited. Pairs or groups habit-
ually occupy areas of from 21 ha to 70 ha but may range
over areas of up to 250 ha.

Two theories of relationship have been proposed, plac-
ing Geocolaptes close to the genus Campethera on the one
hand or to the genus Mesopicos on the other. This study
reveals, however, that the Ground Woodpecker shares sever-
&.1 characters with the Bearded Woodpecker Thripias nama-
~, and Boolean factor ana Lys i s of an array of charac-
ter states suggests that it is more closely related to
this species than to any other. A cladistic analysis
places Ge~colaptes and Thripj_.~ in the same monophyletic
taxon 8.nd an appraisal of theoretically possible phylogen-
etic trees sugge.sts nha t the Bearded Woodpecker 1S probab-
ly the Ii "Lng ances t or- of the Ground Woodpecker.

An hypothesis of or-Lg l.n of the G.1....ound Woodpecker is
pr-eaerrced I showing how ~\nd where an ancestral population
ot' Bearded Woodp~~c1ters dquld have become isolated in a

environment. The \ same scenario is used to show
how natural selecti~n, operating on individuals within a
pr-e c i.s e fri;unework of habitat cone t r-aLnt.s, would have re-
au l ted in a new ee t (>f species-wide char-act er-Ls t i cs ,

Pat er aon I s r-ec cgn i tLon concept proved. entirely
quat e for ':;1'1e hypc tr.e tt.ca I N'constructlon of this speciatu•
ion event, but the origin and adaptations of the Groun:i
Woodpecker can not be c~edibly explained in terms of
alternativ8 models of speciation.
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PREFAGE

The nature and origin of species is of fundamental impor~-
ance ~o popula~ion biology. The problem of how new species
arise is cur-r-en t.ly one of the mo.st content-ious issues in
ev oLut i onar'y 'theory. There is increasing support for 'the
not.ion t.hat changing envi~onments play a cri'tical rcle in
lineage splitting, and in the African continent. the alter-
nation of f(~rest and savanna nab i cats may have been a key
1ae ccr in 'theor:i.ginof Homo. sapiens. The Ground VJoodpeck-
er seems likely to have been a product of the same 'typeof
event. The aim of this study has been to identify the
adaoca t i ons of this species and to use this knowledge to
provide insight. in'Co i'Csorigin.

Tfue potential suitability of the Ground Woodpeoker for
a stuc.:yof tnis nature was long ago real ised by Prof.
H.E.H. ~aterson. It has been my privilege and challenge to
br-f.ng d\is study to fruition. Any success I have achieved
has been ,due in large measure to ~he constant encourage-
ment and "dvice which Hugh Paterson liasprovided. not only
during the period of this research but throughout 'the 32

years of ou~ aoquaint.ance.
I was mt,~chhelped by Dr Elizabeth Vrba, formerly of

the Transvaal l~.useurn,Pretoria, who packed very: st.iruula-
ting 3uidance into a few hours of discussion at.a cri'tical
st a.ge of 'this scudy , Dr Andre Prins (now ret:ired) of t ne
South African IIl'.lseu.:;~in Cape TOW';1gav= freely of his
expert:ise ~a identify woodpecker-mangled an~s and a by-pro-
duct of t:his study is the d i scover-y of a t least: two ant
species new 'Co sc t enc e . Dr Roy Earle, formerly of the
Nat:ional Museum, Bloemfontein, has cont:ributed much field
dat.a and many samples, and shown me the haunts of Ground
Woodpeckers in ~he Orenge Free Stat:e. My much-missed
friend, nne late Dr David Skead, provided contLnuaI en-
couragement. and, on a mp.morable afternoon on Slangkop
pla~eau, en'thuslastically sup~orted my con'Cen~ion that.mem-
bers of the local Ground Woodpecker group were exhibiting
sentinel behaviour.
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Dr N. Passmore of t.he Univer s t ty of tne Witwe.'Cersrand
provided sonograms of taped woodpecker calls. Ms P. Maar-
hof of the Sout:h Afr'ican Huseum arranged the Loan of
fossi17"-and other skeletal material. Dr E.A. Ueckermann of
the P'larrt Pr-ore ctLon Unit is thanked for tihe identifica-
tion of mit.ee , Permission to use the pno togr-aph on p , 17
was given by the Estuarine and Coastal Research Uni t; of
the National Institute of Oceanology. Unpublished bird
a'tlas data were made available in the early stages of the
study by regional branches of the Southern African Ornitho-
logical socf e ty , The more up-to-date distribution map on
p , 12 was kindly made available by I>1r Jam::s Harrison,
coordinator IJf the Southern African Bird Atlas Project.

~!any people have contributed observations or assist-
ance in various ways and I wish to thank Dr G. Avery, R.K.
Brooke, ,;Dr P •.A-. Clancey, W.R.J. Dean, J.J. Herholdt, Dr
R.S. Knight, Dr D. Kurtz, J. Komen, Ms C. Kay, Dr A. Kemp,
Dr I.A.W. Macdonald, P. le S. Milstein, P. Martin, R.,J. &
E. Martin, !VI.Neather-way , S.E. Piper, Mr & I'wirsG. Prins,
Dr R.P. Prys-Jones, Dr P.G. Ryan: R.K. Schmidt, M.B.
Skead, Mrs I. Starck, P. Steyn, Mrs T. Cassidy, W.R.
Tarboton, ~rof. L.G. Underhill and G. Wright.

Data from Chapters 2, 3, "ld 4 have been published in
the paper:
Oatley, T.B., Earl~, R.A. & Prins, A.J. 1989. The diet and
foraging behaviour of the Ground Woodpecker. Os·;.;rich 60:
75-84.
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1. IHTRODUCTION

IiTheywent on wit? their exercises, each helEing the oth-

er. till ffiO:L'ningcame.!_2!!£_when the S'ln was hiSh they

rested and dried themselves. 'fhen they !saw tha~ they were

both of' them qui te dig~lt from what they had been. JI

Rudyard Kipling (1902): Just So Stories; !~~~;nni~L£.!:

the Armadilloes. "

"

In our efforts to understand how t he diversi -cy of
eukaryotic life cn ear-ch has come about, we notice, first-
ly, "Chat -che units of -chis diversity a~e species. Second-
ly, i"t<1.5 an observable fact tnat; members l, a species
share a number of f .ixed Ch~~(H',ter5.'.rhemost r3 i.gni.-f'Jcant
of -rheseare:

(a) the characters whichj "touse Carson~~ (1957) origin-
al, succinct description, "linllt the field of gene
recombination", that is to say those characters
which determine the organisms wi"th which any member
of a species can exchange and recombine 11:S genes~
These char-acuer-s are here referred "Co as the spec-
ies fer"tilization system.

(b) The characters tnat fit members for (and oft~n
res"Cri(.t them to) a par t LcuLar- type of habitat:
i.e. the normal habitat of the species.

(c) The characters which ds"termine the manner of exist-
ence in nhe biosphere of all member organisms of
the species. (This place is usually referred to as
the species I ecological niche, but this ner-m is
avoided here, primarily because of its connotation
with cor.ventional competi"tion theory dnd tne inher-
ent bias ~~ich such interpre-cations place upon our
"thinking.) These charac~ers also de-cermine, -co some
ex cerrcf the geogr-aphdcaI range of 'che species.

In 'terms of Paterson's Recognition concep-c of species

1
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(1985) one is led to expec : tha'tthese sets of char,acters,
shared by all member organisms of a particular species t

are fixed during specLa'tLon , which Pat er-son believes hap-
pens when a small population is isolated .inan environment
different from that occupied by i'ts parental species. The
cnar-accer-s , necessarily differen't from tho se of the par-ent-
al species, arise as a direct result of adap ta"Cion (sensu
Williams 1966) 'to the new environment. The r-estrLct ton to
a new nabf uac-ctype is what des'tabilizes the homeostatic
characteris'tics of the original species. The ecological
consequences of this pr-opo saI have been drawn and discuss-
ed by Wal'ter et al. (1984).

How can 'these ideas be explored?
The foregoing implies that the significant, species-

wide character setu concerned w.i.th ha.bi'cat, ecology and
fertilization, are all evolved and fix~u in a small popu-
lation res'tricted 'to a new habitat. From a different point
of view, by comparing pairs of species it can be said that
the species are different because their fertilization char-
ac'ters have diverged in adapta~ion to different habitats.
The characters of the fertilization system, a subset of
Which comprise what Paterson terms the specific-mate recog-
nirt on system (SlvlRS),should app ir to be appropriate to
the species habi'tat, indicating 'that they are adaptive
characters rather than effects" sensu Williams (1966).
The same applies 'tothe other fixed character sets concern-
ed wi'th habitat and ecology.

By se.lect f ng r-eLated species pairs it may be possible
to 'tes't'these expectations to some extent. The 'thecry is
that the character sets (atb,c) for eacn speci.es should
relate 'to 'the respective normal habitats of those species.
Such comparisons will not be very easy if the differences
between 'the nor~al habitats of species X and Yare small.
However, it is not difficult to find an occasional species
which appears 'to have made a dramatic salta'tion. The
families of African birds provide many examples of species
wi th ecological requirements which are nocabfy different
from those of other members of 'their families. As examples



there are the Bl~J.clcheadedHeron Ardea mel~;~ocephala and
Cattle Egret Bubulcus ibis, with ecological cha.rac"Cer-
istics distinct from those of most herons; the Hadada Ibis
Bostrychia h._ageda.shand Green Ibis Bostrychia r-ar-a, rau-
cous, forest-adapted members of a family of otherwise
mos"Cly non-vociferous, marsh-frequenting species; the pis-
eivorous owls of Africa, numbering but three of 26 Afro-
tropical species; several dryland kingfishers tha"C do not
eat fish, and a woodpecker that frequents rocks instead of
'trees.

This last species has clearly been involved in an evol-
utionary saltation and is potentially a f'avour'a.bLe c L>ject
to provide a scenario to illustrate Paterson's hypothesis.
However, an immediate question is begged: what spect es can
be r-egar-ded as a sister species? Although there is no
obvious answer to "Chis question, the general characteris-
tics of such a relative could be clearly outline.i from the
collective properties cf other species of woodpeckers.
Consequently, it was the African Ground Woodpecker Ge9.£.Q_-
laptes olivaceus (Gmelin) that was chosen as the test
species on which this theeLs was to be based. One of the
objec"Cives of the study was to determine its closest
relative.

The Ground Woodpecker

IIThis bird, unlike all other woodpeckers. 1i yes almos~

!:E,_tire1yon the ground j i ~ is usually to be found only

among the rocky boulder-strewn 9.1"1dtreeless hills, with

which so 1arse a portion of South Africa is covered."

W.L. Sclater (1903).

'Elsies Peak: 20/01/85. Sunny; wind light Si!:;17h40-
19h25. Group of six GWPs basking on crevice rock at 17h50.
One, then nwo , three I "Chen four sit t Lng on incident slo-
ping western face of rock, the first one virtually "Chrough-
out: period with back to sun and at a full squat; on the



rock. Bi:rd~flsat thus for virtually an hour until about
18h55 when they started to gr-oup at t:op of rock. Inte;,~im
acti vi ty when adult Black Eagle scar-ed in updraft, very
high and not ddr-eotLy overhead. GWPsvery vJary - sky-gaz-
ing - 'sometimes tWis'ting heads as though to see better.
Iv10re war-f.neas when Rock Kestrel appeared, hanging in up-
draft frC:lmquarry - much Lower- than eagle, but didn I t make
a paas at the GWPs. Auto-ssugges tif.on evi'.:'Lent at times ....
when one GWPsnr-et ched , two or three others did so in
quick succession. Preening by one scmet trnes initiated pree-·
nLng by another. bur preening not frequent. One biro
sitting on one leg part of time. No evident dominance by
any individual. Bird at bottom of group moveU to highest
posd t Len when eagle appeared, but another bird subsequent-
ly moved even higher. Could not de't ect !'4/F characters at
15 m even though sun full on btr-ds , In final few minutes
before flying off, all were in compact group, feathers
r-athe!' fluffed, making conversational soft burg sounds to
each other, almost like growls. Birds flew to neighbouring
rock outcrop to east at 19h03 and started to forage there
with much Qeeuz:.g calling. Fe'"'t rock face after they had
left - distinctly warm to the touch.'

GeocoJ&p~E:l_::;Swainson is a monrvty pfc gen and there is
division of opinion about I ts pr-obab l.e ances cr-y and reL-
tionship to other African picids. Goodwin (1968) con-
siders, on the basis of general similarity of colour
pattern, that the African Ground Woodpeck~r evolved from
stock ancestral also to the ~esopicos goerte~ - Iv1.gri5eo-
cephalus superspecies. Short (1980), however, suggests
'that: Geocolaptes evolved from some ancestral species of
Campttthera with spec La l.Lza t Lons for a gr.ound-living exist·-
ence.

The African Ground \,1 odpecker is one of thre~ living
terrestrial woodpecker species in the world, t~e other two
occur-Lng respectively in the northern Andes and in the
ea.stern plains of South America. These two are congeuer t c
wi th six other exta.nt Colaptes species Ln the New World.
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r-cek , Birds sat: thus for ,,".rtually an hour until about
181155 when nhey started to ~roup a1; top of rock. Int.erim
act! vi ty when aduLt Black Ea.gle soar-ed ~ln updr-afc , very
hf.g h and not dLrectLy over-head , GWPsWJry wary - sky ...gaz-
ing - sometimes ·twisting heads as though to see better ,
1>1I.)rewariness when Rock Kestrel appear-ed , hanging i11 up-
draft from quarry ,_ much lower than eag l e , but \:iidnI t: make
a pass at the GWPs. Auto-sugges"';ion evLderrt at tJ.mes -
when one GWPscr-ecched , two or three otner-s did ao ~.n
quick succession. Preening by one sometimes :i.niti.ated pr'e~l-

1'1ing by anot:her, but: preening not frequent. One blrd
si tting on one leg part of time. No evident: dominance t,~r
any individual. Bird at bot:tom of group moved to highEst
posi t:ion when eagle appeared, but another bird suosequerrc-
ly moved even higher. Could not detect M/F' characters at
15 m even though sun full on birds. In final few mtrnrtes
bef'or-e flying off, all were in compact group, :f~~athers
r-ather fluffed, making conversational soft .burg so .mds to
each other, almost like growls. Birds flew to neighbouring
rock outcr-op to east at 1911.03 and started to forage there
W]. th much peeu£.S. calling. .Felt rock face after thHY had
left - dir3t:inctly warm to th~~ 'touch. I

\...

Geos.plaptes Swainson is a monotypf.c genus and ther-e is
diviSion of opinion about i t::s probable ancestry and ..rela-
tionship to other African plcids. Goodwin (1968) con-
siders, on the basis of 8~neral similarity of colour
pattern, that the African Ground Woorjpecker evoI 'led from
stock ancestral also to the ;Mesopicos goertae - ~L:....&!1.~.Q:-
ceE.halus superspecies. Short (1980) , however, sugges cs
that: Geocolaptes evolved fr'om aome ances tr-aj epec i s s of
Campethera with specializations for a ground-living exist-
ence.

The African Ground Woodpecker is one of three ]r iving
terrestrial woodpecker species in thE worldJ the other two
occuring respectively in the northern Andes and f.n the
!astern plains of South America. These two are congeneric
with six other excarrt polaptes species in t:he New World
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and their relationship/a are "Ch'l~swell known. Becauae of
i -cs wLde d:lvergence from other extan 1; Afrj.can woodpecker-s
Sh,ort (1971.9.) has stated nha't lI'ehe African Ground Wcot.ipeck,-
er is an ancient species." Such 1::1. viewpoint is in accor-d-
ance wi th thl~ evo Lut.t.onar-y model of phyletic gr-adua.Lfsm
which pr-edLctis a pattern of continuous, gradual evolution-
ary change. 'j.lhe modeJ. had not been seriously challenged
when Short made this, sta t.emerrt , Hcwever , an a Lterna ti ve
model of punctuated equilibria, sub se quent Ly proposed by
Eldredge: and Gould (1972), predicts short pulses of spe-
c~a"Cion (by unspecified mode) followed by long periods of
stasis. It has bl..en vigorously deba't ed by paleontologists
,:.nd evolutionary bdoLogds t s and is gaining wide acceptance
(~t~nlev 1979; Eldredge and Cracraft 1980; Vrba 1980;
Pat'st'son 1982a, 1986).

In, -c~rm~3of this model, Geoc~~l?ptes could be any age
.~C'ient' to recent. J(lst h01JJold an 'ancient' living

d.e:~ Ls supposed to be has previously been a
'" guesswork. Authors who have used the term in

.is . have generally refrained from augge s t f ng any
time :~.'};;·1n'. a ':,~h()ugh the implication in some cases is that
s pe cLes ;50' l~,::.~~t\llledarose in some unspecified period prior
to the Plei~tocene. Estimates of the approximate age of a
-caxon can now be made from biochemical data, given cer-eain
presumptions in -cerms of the molecular' clock theory. The
assumed steady .rate of molecular evo Lu'tion has encouraged
researchers, to' .rake s ta temerrta about lineage Lengths and
about the time periods required for observed differences
between -caxa to have accumulated. Gillespie (1986) re-
veals, however, tha t tine aasump tLoris and models underpin-
ning our under-s tandd ng of molecular evolution are, at
bes-c, inadequatE~; the constanty of rate of molecular
change is a matter of considerable oebatie (Hillis 1987),
and Harrison (1(~9) points out that allele phylogenies are
not equivalent to or-gan i srn phylogenies. In fact, recent
studies show that some alleles may be older than -che
species that car-r-y them (Packer 1989). In any event, no
biochemically derived estimate of the age of Geocolapte§i.
has yet been published.
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If ~he process of evolu~ionary change is pulsed rather
tb.an continuous -ehen environmental forcing concomitant
with climatic change is the likely agent. QUI' knowledge of
pa.st global climates is s1::111 imperfect but \'(1 review by
Brain (1981) indicates 17 Pleistocene temperature oscilla-
tions wi th an approxirna.te periodici ~y of 100 OQDyears.
Such knowledge is far superior to that; available to ear-
lier researchers (e.g. Moreau 1966). A comprehensive and
conv rncf.ng account; of the effect of the Pleistocene climat-
ic history on the nature and~~iversity of the present-day
African fauna and flora is provided by Kingdon (1989) and
underlines the Lmpor-tiance of this dynamic period.

An oba tac.l e to the de t er-mrna't Lon of the relationship
of the African Ground Woodpecker to other African picids.
1i&s in the relative lack of biological information on all
of t.neae species. Al though Eurasian and North American
woodpecker nave been well studied, the same is not true
for their African counterparts. Some indication of the
poor eta ce of knowledge can be gained from the recently
revised Roberts I Birds of Southern Africa (r>'laclean 1985)
in which the reader i~ refered to published references for
only three of the seven species occuring in southern
Africa and the Ground Woodpecker is not one of these
three. In the defini~ive monograph Woodpeckers of the
World (Short 1982), African woodpeckers take up less text
than any other regional group with a mean of 2.1 pages per
species. In contrast to this the woodpeckers of Eurasia
and NI)rth America are accorded averages of 5.1 and 5.3
pages per species respectIvely.

A further difficul-ey of this study concerns the habi~-
at and habits of the Ground Woodpecker itself. Al~hough
the birds can be pic~ed out at a long distance, the rugged
nature of much of the ~errain they inhabi~ enables ~hem -eo
get; out of sight very quickly when on nhe move, and a
30-second flight by a group of woodpecker-s may result in
an arduous hike of anything from for-ey minutes to two
hour-s by the observer before contact can be re-establish-
ed. GroLwd Woodpeckers are not easy birds to catch. In the
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40-year Jh1stCE".?-of· bird ringing in sovi1:;hern Africa only
four have been caught f tV-.TOof these by myself in the
course of this study. Roost holes are difficult to locate
and often inaccessible; the birdG do not voluntarily evac-
uate the holes on Lnves tLgat.Lon and cannot be fo:t"cibly
e.l'.tracted from the offset sleeping chamber-s at the end' of
thei!' one-met! e-long tunnels • Given the dj.ff ieul ty 01.'
capture, colour-marking is seldom possible and in any
event does aot greatly facili tate indi vj duaL recogni tLon,
Tarsal colour rings are not easily seen on the ti~ds
because of 'their habit of half squatting or lying on the
rocks when Iperched'. Their plumage colouration and fre' ...·
querrt bathing renders dye-marking ineffective except f'')Y'

periods of a few weeks. The possible use of other- coLcur--
marking tecniques (such as nasal saddles, scr-eamez's or
collars) was not contemplated because of the unnacura I
mortali ty which can result from such devices as well as
the potential increase of predation risk to the marked
birds and also because of the possible modification of
behaviour which such marking techniques might have induced
(Burl..-y et ~. 1982, Hagen and Reed 1988). Fucher-mor-e,
because so little vias known of the behav Lour- of the
species at the outset of the study, capt ur-e and marking
procedures which might have caused the birds to forsake a
particular roost site were avo ided , especially since the
location of a pair or group of resident Qround Woodpeckers
in a logistically convenient area greatly facilitated be-
havioural observation and was too valuable to. put at risk.

A technique that has faeili tated study (,f other tun-
nel-nesting species such as b0e-eaterd (Meropictae) has
been to dig trenches rearward of the bank face to permit
access to the nest chambers (Fry 1985). 'l'his technique is
impractical for the study of Ground Woodpeckers however,
because of the usually steeply-sloping terrain, abundande
of r-eeks ana boulders and the shallow soils an which the
birds often dlg their tunnels.

The study of captive woodpeckers is a potentially
rewarding "technique (Ki1ham 1983; Sie1rnann 1959) but was
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not an opt t on in this par't-'timestudy which was constrain-
ed by limi'tedfunds and a full-time employmen"C commitment.

I commenced this study knowf.ng nothing at all about
'the Ground Woodpecker and my knowledge of the habf ts <>f
woodpeckers in general was derived from casual encounters
with four o'ther species. I had no preconceived ideas about
woodpecker rela'tionshlps and, lacking familiarity with the
family in general, I also lacked the basis on which to
make in'tuitive predictions.

The main t.hrust of this s'tudy has be~n to get to know
the Ground Woodpecker well enough in the field to be able
to det.er-mfne 'the nature of the character se+» that com-
prise its fertilization system, fit it for its normal
habitat and dic'ta'teits ecology. These features of its
biology and behaviour provide insight into i'ts origin;
into how its ancestors overcame the stress associated wi'th
an altered environment by efficient adaptati0h until thei!
changed surroundings became normal 'to thea. In the pro-
cess, of course, 'they changed as well, so much so that,
like Kipling's A:r-madilloes,they were quite different from
wha t they had been before. These changes did no t accumu-
late slowly over millions of years but evolved rela'tively
rapidly in a small, isolated population. Such is the
process of specia~ion as conceived here.

The recognition concept of species is followed in 'this
study rather than 'the o~'thodox biological species concept
(Dobzhansky 1937; MayI' 1942) because 'the latter concept
places emphasis and r-el iance on ad hoc cnar-accers 'termed
'isolating mechanisms I. 'I'hesecnar-act er-s are supposed to
arise in diverging allopa'tric populations as a consequence
of pleiotropy, but only become functional following range
expansion and re-establishmen't of contact wi'th the parent-
al species, when the characters prevent interbreeding by
'the differen'tiated populations. Therp is ample evidence,
however, (arnongst land birds on oceanic islands, for exam..·
ple) that secondary overlap i~ not a prerequisite for
speciation. As a consequence, 'thecharac'ters 'termed isola-
'ting mechanisms do not serve any isolating function and
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should rather be labelled in accor-dance wt th their real
functions, whatever they may be.

It is a common contention of cpponerrns of Paterson IS

recogni tion concept that it is not basicalJ.y different
from t:he orthodox concept: of Dobzhansky ru~d MayI' but
merely represents the lotl1er side of the same coin', to
quote the popular metaphor. Those evolutionary biologists
who find it difficult to regard the twt. concepts as
mutually exclusive faD. to distinguish between I adapta-
tions' which are fixed. species-wide characteristics, and
those which are geographically and chronologically vari-
able. A particular ~haracteristic may be fixed and inflexi-
ble in some species but variable in others (clutch size in
birds is an example); uncr t tical appr-ai.asI of species
trai ts and muddling of adaptations with effects has great
potential for misleading debate in evolutionary biology.

The primary merit of the recognition concept: is that
it allows one to visualize the speciation process taking
place in the real world and to appreciate and understand
the environmental stresses to which the animals had to
adapt; species characte ..~stics take on a new significance,
challenging one to speculate on the circumstances t:hat
might have favoured their development. By contrast f for
example, the hills and valleys of gene frequency in the
theoretical landscape of genetic drift cannot be directly
observed and must remain the abstract domain of the
armchair t:heoretician.

As already stated, the Ground Woodpecker is a diffi-
cult species to capture and mark, and to keep under
observation when the birds are on the move, especially in
the sout:hwestern Cape where I have resided for most of the
study period. Consequently I have few data 0n group struc-
t:ure and reproductive behaviour. I have compensated for
this in other aspects of the study, believing that: " •• res-
earch is surely the art of the soluble.1I (Medewar 1967).

The next five chap ter-s present all that: I have been
able to learn from my own studies of the Ground Woodpecker
and from t:he limited literature concerning it:. Withill

(
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~hese data lie mos~ of ~he ~hreads of the Ground Woodpeck-
er's history and some clues to its relationship. Chapter 7
explores th.e ev rdence. for r-eLat LonahLp and identifies an
extant relative. Chapter 8 establishes the na t ur-e of the
relationship and draws a plausible scenario of a sequence
of events and conditions under which 'the Ground Woodpecker
cou l.d have evolved. Finally, Chapter 9 provides a detailed
hypo t.hesLs of the course of speciation in terms of Pater-
son's recogni'tion concep"C of species, and explores the
Ldke Ldhood of the Ground WoodpecKer having evolved in
ner-ms of the predictions of oth~f.· concep cs and modes of
apecxat i.en •

o
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2. DISTRIBUTION, HABITA'r. TAXONOl,IY AND STUDY AREAS.

"One of the !'emarkable bird--products o~, South Africa;
••••A woodpecker that has no interest .in trees, but lives
and gets its living on the ground•••••JMost often found on
rocky hillsides. but sometimes in quite open country.

Always fond of rock~~,_however. if any are to be had.

Leonard Gill (1936): A first guide to South African Birds.

DISTRIBUTION

The Gr-ound Woo1pecker is a southern African endemic. It
does not occur- north of the Tropic of Capricorn in any
par-t of' its range though it approaches this latitude
(23°28'S) in the northeast; in the west of the subcontin-
ent it is net known north of 28°8. Although such an
extra-tropical distribution would automatically qualify it
as a 'temperate' species in most terminolegies, it is
important to bear in mind that a climatic regime equival-
ent to. that of the northern temperate zone does not occur
south of the tropics in the southern continents (Darling-
tOll 1965).

The known distribution, based on recorded presence in
one-quarter-degree (15' x 15 I) squares, is shown in Fig.
1. This is a 1987-1990 distribution, generated from rec-
or-ds held by rrie Boucher-n African Bird Atlas Project and
is more comprehensive than that previously generated from
regional atlasses, museum skins and literature records
(Oat~.ey 1989).

HABITAT
Rocks are common to nearly all areas inhabited by

Ground Woodpeckers throughout thei!.' r-ange , A profusion of
blocks of stene littering sloping ground beneath an escarp-
ment, mesa or butte :s the type of area most commonly
favoured by these birds. The only places in which they may
be found far f'r on rocky slopes are in eroded areas charac-
terised by deeply incised donga s or dr'y gulll.es. Where
rocks ar-. 'lot available or not big enough to provide
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Figure 1. Distribution of the Grouna ~/oodpecker. Shading percentages represent
number of atlas cards per quarter degree square on which this species is recorded.
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adeQu~tQ van~age points, ~he woodpeckers perch on termi~e
mounds, shrubs, 'trees, buildings or o~H:er man-made s cr-uc-
r ur-es such as fence~ f telegraph poles oril/lines.

Because of the species dis~ributio··J. across nearly ~he
fLlll breadth of the aubc ont Lnerrt , ~hc Ground Woodpeck~r I s
habi tat cannot be defin_J\.\ in 'terms of any par-t Lcu'l.ar-
vege ca t ron birpme 01:': the southern African r-egLon , rfi trhe
broadest s enae it can be said to be a ncn-c.cr-es t bird,
sensu Morean (1966).

In the eastern part of its range it is found in the
grassland biome of upland and montane areas of the summer
rainfall region below about 2 865 m. In the alpine grass-
land above this level between the lip ot 'the Drakensberg
escarpme~t and the Lesot;ho watershed it occurs only as a
summer breeding vLs Lt.or' (Brown and Barnes 1984). In tnf.s
alpine zone, which aver-ages 3 000 m al ti tude, July grass
minima 'temperatures fall below -l8°e and surface soil is
regula,"'ly frozen and may remain so throughout winter on
south-~a.cing slopes (Edwards 1967).

In 'i:;he southwest; of its range the Ground Woodpecker
lives throughout tne winter rainfall area in 'the fynbos
biome occurring at all levels from the mourrtaLn he I ghtis
to tIle seashores where i t s foraging aor-t Les on boulder
beaches extend into the spLaah zone of high spring tides.
Rocky habitats abound in this region, but the Ground
Woodpecker is nOl; common.

The northwest of the species range lies in the Spring-
bok - Steinkop!' ar ea of Namaqua.Land , In this arid region
the drought-resistant; vegetation has affinities with the
Paleo'tropical floral Kingdom and the annual precipitation
is approximately 220 mm en average with about three quar-
tier-s of this falling in t he wirter months April to Sept:em.,
bel'. Tile hot, dry summers shrivel up annual plants and
produce a s tar-k landscape \'Ii"th very high ground t:emper-
a"tUTes and no shade-providing 'trees.

I

~

In broad terms habit:at must provide food, shelter and
brEeding sites. As will be shown in ensuing chapters, 'the

\. Ground Woodpecker eat:s only an"ts and bcr-ee t:unnels in
vertical soil surfaces for purposes of roos~ing and breed-
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ing. Ants are generally everywhere available, especially
in surface soil. and there are few terrestrial environ-
[""nts in which potential 'tunnel ing si tca in soil banks

could not be found. Neither of these 'two essential compo-
nents of habi'tat is ~herefore likely 'to be limiting.
Vegeta'tion can be a constraint when it becomes too dense,
covers all open ground, and restricts visibili For
example f fynbos vege ta t ton of the winter rainfall area
varies in composition, height and densi'ty depending on
fire frequency. Large tracts of barren, ash-covered hill-
side such as OCCUl.... and per-s t s t for several months after
fire are not: frequented by Gr-ound Woodpeckers, probably
because there is insufficient shelter from avian preda-
tors. The other extreme of fynbos suce'ssion is also
unsuitable because vegetation overgrows footpaths and
other feeding sLtes and restricts the visib1.li'ty needed
10r early detection of predator approach. Opt'!;ffiUlih condi-
tions for Ground Woodpeckers lie somewhere bet";lpen fire
and climax; experience at Elsies Peak study site (page lb)
indicates that the habitable stage of fynbos succession
may Laat for only three to four years. This f'ac tor- is
probably partially responsible for the relative pauc i 'C.y 1. f

the species in the southwestern Cape, the other factor'
being the hot: dry summers. Ground Woodpeckers are ear. ; '.1

heat-stressed and need water to drink and bathe in W:,P!"

diurnal temperatures are high (Chapter 3). Total abs er..~:~
of surface water in any area will therefore prec!uJ~
habitation by Ground Woodpeckers and the need to rnini!·,~. p

evapor-a ti ve wat er- loss confines them to high ground ("':'(':"1'."

temperatures are lower) in arid regions. This is nowner e
better demonstrated than in the Great Kar-oo where Ground
Woodpeckers avoid the central basin but occur on the high
ground around its perimeter (Fig. 1).

TAXONOt>1Y
Geocolaptes olivaceus was first described. under 'the

name Picus olivaceus by Gmelin in 1788 from the type
Loca t I ty "Cape of Good Hopev , In 1831 Swat .son placed i't
in its present monotypic genus Geocolaptes. It has ,subse-
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quently been subdivided into geographical races, ~hough it
is noteworthy that 161 years passed before ~he first such
race was described by MeineI'tzhagen (1949) who gave the
name theresae to popu l at ton.. in what was then called
Li t~le NamaquaLand , The description was based on tWt' speci-
mens collected north of Springbok.

Clancey (1952; 195'7) eubs equencLy recognised as many
as +'i.ve geographical races. Within ten yeL' ...~ this array
had been reduced to three races (S •.-1..0.S. Lis~ Committee
1969). snor-t (1982) recognises only two subspecies, the
nominate one being from the western and central Cape
Province and G. o. pr'ometheus Clancey for all populations
eastwar.ds. In 8. reappraisal of nbe so-called auuspec LfLc
varia~ion in this species, Earl~ (1986) demonstrates con-
v I nc Lngl.y that the char-ac ter-e used by Clancey (1952) to
subdivide the populations are not geographically localised
and are manifested by individ'Uals throughout the species
range. Earl~ accordingly proposes that G. o. EI'ometheus
and 9.!__.2. petroba.tes are synonyms of G. O._Qliv~~, thus
restoring the status of Geocolaptes olivaceus as a mono-
typic sp-ccies.

Birds in Natal and the Orange Free State do appear
paler than those in to.e southwestern Cape Province but
Earle (.Q.E_. cit.) shows that this variation is clinal. I
know of no behavioural differences between birds of any
two areas, even betweeri west er n and eastern extremes of
range. There are ~hus no compelling grounds for according
racial status to any arbitrary subsample of the population.

(

STUDY AREAS.
Areas in which Ground Woodpeckers have been s~udied in

the course of this research can conveniently be grouped
into three categories: the main study si~es, sscondary
s Lties (those to which cwo or more visits were made) and
single visit sites which we...e vis i ted once only for per-
iods ranging from a few hours to a few days.

\ Main s~udy sites:
1. Welling~on Farm, T\'reedie, Lions River dLsur-Lct , Natal;
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Figure 2. The Wellington study site showing (top) the
grass-covered valley sides and one rocky ridge, and (bot-
tom) the darn; the roost tunnels are in the shadowed bank
and a favoured rock t on which the woodpeckers regularly
rested, is arrowed.
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figure 3. The Glencairn Valley, Cape Peninsula. Elsies
Peak is to the ~ight. out of the picture. Ground Woodpeck-
ers regularly foraged on standing dead wood in the vlei
(centre right) and on the firebreak behind the houses
(left of centre).
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29°27'S, 30011'E. January - November 1980, June 1985,
June 1986. A ste~p-sided valley at 1 200 m altitude of
open sour grassveld with rocky ridges. A deeply in-
c.ised rill fed a small farm dam. the cut-away bank at
one side of which contained seve~al holes used by the
Ground Woodpeckers (Fig. 2).

2. Elsies Peak, Cape peninsula, southwestern Cape Prov-
ince; 34°09'S, 18°26tE. Elsies Peak is the highest
point of a mountain ridge running westwards from the
False Bay coast between Fish Hoek and Glencairn. The
s~udy area includes the upper slopes of ~he ridge and
the Glencairn valley, where the author has resjded
since 1981. The vegetation of the upper ridge is
montane fynbos; the valley is characterised by a vlei
(a reedy marsh) with extensive stands of Typha and
wind-sheared p&tches of alien Acacia cyclops (Fig. 3).
I first observed Ground Woodpeckers in Glencairn in
October 1982; observations on the peak ridge were com-
menced on a regular basis in February 1984. The alti-
tude ranges from sealevel to 280 m on the ridge.

Secondary study sites:
3. Carlisle Farm, Dargle, Lions River district, Natal;

2902415, 30004'E. Observations were conCfntrated on
the escarpment ridge at 1 392 rn ...and the rock strewn
slopes falling away to the northwest in grazed sour
grassveld. The majority of observations were made
during six visi~s between July and November 1979.

4. Castledene Farm, Underberg district, Natal; 29°48'S.
29° 161E. The farm lies astride the north-south align-
ed Mzimu~i valley in the Drakensberg foothills. Obser-
vations were made on ~he western side of the valley on
the slopes of Bucquay Peak between 1 700 m and 1 950 m
(Fig. 4). Short grassvelct wit;h steeply graded and
deeply incised drainage 1ines with permanent water.
obeer-va't rons were made during five visits be tween l1ay
1979 and July 1985.

18
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Figure 4. RoCk-strewn slopes of Bucquay peak, Castledene,
Look ing north t.owar-da main Dr-akenaber-g escarpment (top)
and east acr-oss Mzimuti val I ey to Gardens Castle ridge
(bo t.t om) •
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fj.gure 5. 51angkop s tudy site on Atlantic coast of Cape
peninsula. The view north t owar-ds Chapman I;;. Peak (top),
and general a spac t of the Cr-ound Woodpeekerf3 I favoured

foraging area (bottom).
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S. Slangkop, Cape peninsula; 34°095, 18°20'E; Mon~ane
fynbos at 100 - 120 m altitude on the western side of
the peninsula (Fig. 5). Twenty'two visits were made
between May 1981 and OctobF.)t1982.

6. Coleford Natiur-e Reserve, Underberg district, Natal j

29°56'S, 29°26'E. A steep grassy valley with a peren-
nial stream. Study visits were made in December 1979
and June 1980. Mean alti'tude is 1 650 m.

Single visit sit~:
7. Kamberg Nature Reserve, Estcourt district, Natal; 29°-

24'S, 29°42'E. Observations on mountain slopes above
Stillerust at 1 800 m alti'tude, September 1979.

8. Solitude, Giant's Castle Game Reserve, Estcourt dist-
rict, Natal; 29012'5, 29°26'E. Observations on three
days in July 1880.

9. Cedarberg Mountains, Clanwilliam district, western
Cape Province; 32°22'$ 19°07E. Observations made dur-
ing a two day hike through the Middel berg - Crystal
Pools - Shadow Paak area, 1 OOOr/": f )\1500m , in November
1982. I;I,

I:
\1-
II
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10. Sir Lowry I s Pass, Somerset West'!district, sou twe sner-n
Cape Province; 34009'5, 18°56'E; summit ar ., sod m
al'ti'tude.August 1984.

11 Wonderkop, Ladybrand dis'tric't,Orange Free Sta'tej 29°-
04'5, 27°30'E; 1 500 m altitude. Short grassveld dot-
ted with mounds of harvester termite Trinervi termes
sp. Some donga erosion b~t no rocks apart from a pile
o roadside boulders where the Ground Woodpeckers fre-
quently perched. August 1985.
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12 Golden Gate High~ands National Park, Clarens district,
Orange Free Sta~e; 28°3015, 28°37'Ej 2 000 m altitude.
Grassy va~eys wi~h deeply incised drainage lines
between sandstone-capped ridges. August 1985.

13. Korannaberg, Wj,nburg district, Orange Free State; 28°
25'S, 27°13IE; a large mesa rising 300 m above ~he sur-
rounding plain to 1 800 m. Ex~ensive deep donga system
at foot of mesa on the farm I>1agerman's Hoek. August
1985.

o o o o o o o
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1
3. DIuRNAL ACTIVITY AND BEHAVIOURAL THERl~OREGULATION

liThe drummers of' the bird world wa~ comparatively late7

which is quite understandable s:lnce they sleep in holes
in the trunks of' trees (except in the incubating period)
and are only roused by the grow~ng light outside."

Heinz Sielmann (1959): My year with the woodpeckers.

INTRODUCTION
It is a commonplace observation that Ground Woodpeck-

ers do not appear to do anything. In contrast to the
restless activity of most emaIl to medium-sized birds, the
long periods of inactivity which seem char-ac cer-Le tr.c of
the Ground W0~Jpecker both impress and disappoint the
casual obser-ver ,

Inasmuch as every bird must devote a certain propor-
tion of its waking hours to seeking and consuming food,
any remaining portion of its time ..s available for other
activities. In broad terms therefore, the bird's day is
divisible into foraging and non-foraging periods. The
scale of this division has far-reaching effects on the
species' life history.

Early research in this project was devoted to the
study and quantification of the daily activities of a pair
of Ground Woodpeckers on the farm Wellington.

METHODS
The study site comprised the two sides and floor of a

narrow valley in grass-covered hills (Fig. 2, p.16) which
made up the home range of a pair of Ground Woodpeckers.
The birds were first discovered at the si-+;ein January
1980,. Quantified observations were commenced on 23 Narch
1980 and continued until 30 November of the same year.

The first task preceding any observation period was to
locate one or both woodpeckers (they were usually to-
gether). Once this was achieved I would move into a
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position on the hillside direc~ly opposite ~o their posit-
ion and sit down. The birds were kept under observation
with x9 magnification binoculars and continuous voice com-
mentary on their activities was recorded wi~h a tape
recorder. Commentary periods were initially limited to ten
minutes duration and al~hough some were shortened because
the birds moved out of sight, it quickly became evident
that arbitrary curtailment of obser-va t Lon periods tended
to result in ~he non-recording of change-over in the
pattern of activity. Subsequent commentary periods were
continued until boch birds had left the fi€ld of obser-
vation or until the tape ran out.

All taped commentaries were subsequently tir-ana vr-Lbed

into codes and entered onto sheets with each row~represen-
t.Lng one minute of real time. Physical par-ame ter-s coded
for each minute period included weather, air temperature,
wind strength (Beaufort scale), wind direction and the
aspect of the birds' location. In addition to actual
activi tie~ (including vocalizations, displays and comfort
movements), perching orientation, p~sture and activity sub-
strate W~lS recorded for each bird ..

This obeer-va tion technique was used in some other
Natal study sites (Solitude and Coleford) for larger
groups of woodpeckers.

Air temp0ra~ures were recorded for the majority of
obaer-va t Lon per-Lode with the aid of a maximum-minimum
ther-momecer- p Lac ed on the ground next "to me and, when
necessary, in m,l shade. ~rhis appeared to be the best:means
of appr-oxf.ma t Lng the amb i ent temperatures experienced by
the birds.
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RESUL.TS
A total of 3 186 bird-minutes of observation were

accumulated (one bird minute :N~presents the activities of
one woodpecker recorded for one minute). The bulk of ~hese
(2 774) were from Wellington and provide the basis for the
quantitative data that follow.
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Daily activity pattern.
Ground Woodpeckers emerge from their holes at first

light \ usually when it is barely light enough for a human
observer clearly to df scer-m movement, It is usual for all
members of ~ group to share a single roost hole and
individuals emerge in fairly quick succession. Before es-
tablishing this early departure I had expected that the
woodpeckers would be late emergents and not leave the
burrow until there was strong daylight. This expectation
was based on the reasoning that the darkness of the
roosting chamber would not be ameliorated ~ntil the exter-
ior light intensity was sufficient to penetrate the length
of a o~1.e-m:'tre-Iong tunnel. Sielmann (1959) comments on
the late rising of European woodpeckers and similar behav-
iour is shown by at least two African species, the Knysna
Woodpecker Campethera notata and the Olive Woodpecker Meso-
picos griseoce£halus_ (pers. obs,). Ground Woodpeckers, how-
ever, appear not to rely on light increase 01' the early
morning calls of other birds to wake them up.

On 26 July 1980 the two Well ington woodpeckers were
caught in a mistnet late one afternoon and held overnight
in a. shoebox in which a layer of dry soil had been placed.
Aside from some exploratory tappings on the walls of this
artificial chamber, they seemed to settle dbwn quite well.
Fully thirty minutes before first ligbt however, whilst
the room and the interior of the box was in complete
darkness, the birds became very active, shuffling around
and raining blows on the sides of the box. This indicated
a well-developed internal 24-hour rhythm and showed that
the birds were not using light intensity or other external
cues for initiating daily activity.

Having emerged from their hole the woodpeckers fly to
a favouri te perch (usually a large rock) where they may
sit for some ten minutes before flying off to start
foraging. Active feeding behaviour may take place at any
tiLme throughout the day and though weather ~onditions
obviously can affect the duration and frequency of forag-
ing and non-foraging per Lods , 'the Latcer- predominate in
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~he forenoon and early af~ernoon and are devo~ed to 'rest-
ing'. At such times the birds ar-e usually to be found
perched on a large rock, facing into the sun and moving
very li~tle. Resting periods frequently last for 30 to 40
minutes. The longest period recorded involved a group of
six birds at Elsies Peak and lasted T.J, .•dnutes from when
cbser-vatton commenced until th,..birds moved off to feed.
The period was possibly much longer since t.ne birds were
well settled when first observed.

Inclement weather often causes the birds to seek shel-
~er under a rock or in a hollow or overhang in an earthen
bank. Shelter from high winds is achieved by perching on
the lee side of a rock (or roofridge of a building). Cold
bleak conditions may result in the woodpeckers going to
roost 30 to 45 minutes earlier than they would do in firoe
weather, when the burrow is entered virtually a-: ;'s , In
general this species seems much more susceptible ;"0 heat
stress than to cold. In hot weather the birds actively
seek shaded rocks for rest periods and frequently resort
to bathing. On such days drinking occurs, par~icularly be~
fore going to roost.

Proportion of time spent foraging.
The overall total of 3 164 bird-minutes of observation

included 857 minutes of foraging, or 26.9% of the tots.i
period. This to~al, however, includes observa~ions of dif-
r er-ent groups of woodpeckers in different areas. A mor€:
realis~ic figure is obtained if the data are res~ricted to
the Welling~on birds for the six months April to Septem-
ber. These include the coolest and dries~ months of the
year when insects are ~heoretically likely to be lowest in
numbers and therefore less available as a food resource
for insec~ivorous hirds. At the latitude of Wellington the
mean daylength fo. the six months is very close to ~welve
hours. Ambderrc tempe+a tur-es recorded during ubservation
periods ranged from 2d to 30oC; the overall mean tempera-
ture of observation periods f0:r'April to September was
16.7°C. The total bird-minutes recorded for these six
months were 2 455 of which 755, or 30.8% involved foraging
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behaviour. However, "the dist.ritution of observation per-
iods witn respect to diurnal hour periods is uneven be-
cause birds could not always be located. Only two observa-
tion periods were r-ecor-ded betsee n 06bOO and TlhOO, and
boch of these were of birds LeavLng +;he r-oos t Lng burrow;
th(':y could not easily be relocated after they had flown
off, pr-esumabl y to forage. Beca.uae of this, these records
do not reflect the pr-opor t t onet e amount of foraging which
might be expect.ed to occur in this early period. The
totals of observation minutes a1d foraging minut.es recorn-
er or each hour period are sho~n in Table 1.

If it is assumed that the observed rat.io of foraging
to total minutes of obser-va tion for each hour is i::l. reason-
able reflection of til true foraging r-ace for that hour,
then it is possible to r.s t Lms t e the number of foraging
minutes that would be z-ecor-dec if the observutions were
equa~Jly distributed throughout the daylight period. By
further assuming that the foraging rate for the first hour
of the day is equal to or not lGSS than that for the last
hour, the figures can be extrapolated to cover a twelve-
hour day. Table 2 gives the es t dmatied figures and the
percentage of each hour devoted to foraging. These add up
to 238,9 minutes t 33.2% of the 720 availal.>le minutes of
daylight. Fig. 6 por'trays in diagrammatic form the estima-
ted percent.age of each daylight hour whiuh the woodpeckers
devote to seeking fooci.

On thp. basis of these figures it s eems reasonable to
conclude that Ground Woodpeckers are able to find and
consume their daily food r-equLisemerrt s in about one third
of the daylight hours during the cooler half of ~he year.
Details of feeding technique and diet are presented in
Chapuer 4.
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!,er_ching_. preening and, comfort movements.
The word 'perch', employed ei~her as a noun or a verb,

commonly connotes a twig or branch or the use thereof, and
is therefore inappropriate for Ground Woodpeckers whose
preferred perch is always a rock. There is no sui table



TABLl':I. Total minutes of observation on, and of observed :foraging
by Ground Woodpeckers at Wellington, April to September 1980.

I -
Hour commencins_ LoehOO 07hOO 08hOO 09hOO

I Minutes spent I
I foraging I - 24 R2 E,7
• Total minutes of Iobservation I - 58 186 181

Hour commencing i 12hOO 13hOO 14hOO 151'100

I Minutes spent i
foraging I 46 34 84 fl2
Total minutes of I
observation I 285 149 334 253

1-10::°t 11::01
II I 302

~~.Q... 17hOO
I
I 109

L 257

79

257

I
3,93 I

TABLE 2. Estimated number of mf.nutessperrt; foraging in each hour,
and percentage of available time used by Wellington Woodpeckers.

,

Hour commencing OehOO 07hOO 08hOe 091100 lOhOO i I1nOO-
Estimated No. of Iminutes foraging 24.6 24.8 26.5 28.8 18.1 8.2

I

Percentage of i
available time 40.9 41.4 44.1 48.1 30.1 B.6

_' -
Hour commencinv I 12hOO 13hOO 14hOO 15hOO l6hOO 17hOO
Estimated No. of I I I
minutes foraging 9.7 13.7 J5.1 19.4 25.4 I 24.6

I
Percentage of

I Iavailable time 16.1 22.8 25.1 32.4 I 42.4 40.9 I

\'~
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synonym for the word, however, and 'perch' is used here-
after to describe ei ther "an eLevaced post tion" (as de-
fined by the Oxford English Df.ctLonar-y) or the stance
taken by a woodpecker on any elevated substrate.

Prolonged perching is practised by Ground Woodpeckers
in two sets of circumstances for quite different reasons.
In the first instance, it is cnaz-ac ter-Lst i.c of resting
birds and in such cases all members of the group will
usually be found on the same rock (or, occasionally, 'tree
or roofridge) in relatively close proximity ~o each other.
Such birds appear to be relaxed (though they are always
looking about) and they usually adopt a half-squa..t t i'cst-
ing on
adopted

their tarsi. Sometimes a full squat position :i s
in which the bird rests its belly on the sub-

strate. Preening often takes place and comfort movements
such as Wing-stretching and wing-raising also o~cur.

Perching for a quite different purpose results when a
group is actively foraging and invclves a soli ta).'y b:rd
acting as a sentinel. This bird seeks tin elevated posit50n
in the immediate vicinity ('If the foraging group; if a r-eck
is not available it will use any substitute from a bush or
tree to a pole or fence wire. Such sentry birds seem
seldom to have to s'Cand duty for more than ten minutes or
so before being relieved by the mate (when only a pai~ are
involved) or another member of the group. The relieving
bird usually wipes its beak on the lookout substrate and
'the two may si~ together for a minute before the original
s errrr y dr-ops down to the ground to forage. This aspect of
Ground Woodpecker behaviour is discussed further under the
heading 'Predator avoidance behaviour' (Chapter 5). The
phenomenom of sentinel birds needs to be kept in mind in
any consideration of the d5.urnal distribution of perching
inactivity by Ground Woodpeckers.

In the case of the Wellington pair, both birds foraged
simul taneously in the early morning and late afternoon
when ~he motivation to feed was probably strongest. During
the br~'eding season the mate of an incubating bird must
also f,';)ragA without the safeguard of a. lookout bird. In
groups, particularly of four or more birds, there s eems
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always ~o be sentinel, even in the most intensive foraging
periods. Theoretically, where groups of three or more
birds are present, apparently 'inactive' birds uan be
expected throughout the daylight hours.

Preening is performed during such periods, both b~l

resting birds and, on occasion, by sen~inel birds. A total
of 10,8% of all quantified perched time was devoted to
preening. When two or more b.irds are resting in close
proximity, initiation of preening activity by one bird
frequently results in similar behaviour by the other bird
or birds in the group. Allopreening has not been observed
at any time. Head-scratching occurs regularly, not always
in association with preening. Like other woodpeckers and
most non-passerines, Ground Woodpeckers employ the direct
method of h~J,d-scratching (Simmons 1957, Nice and Schutz
1959, Burtt and Hailman 1978).

Various other comfort movements are frequently perform-
ed. The commonest, which usually follows long periods of
inactive resting, is the wing-stretch - wing-raise se-
quence. In this movement, one wing is extended horizon-
tally outwards and backwards whilst the leg on the same
side is also extended out sideways and rearwards. This is
usually followed by the simultaneous raising of both wings
in the flexed position vertically above the back.

Perching orientation.
It soon became evident t~,t Ground Woodpeckers perched

facing the sun, a pattern I call sungazing. When quarrtLf'L«
cation of observation periods started, the perching orien-
tation was one of the variables noted from the outset.
Birds were scored as either facing the sun or perched at
approximate angles of 45°, 900, 1350 f or 1800 (back to
sun) •

The results show convincingly that in conditions of
direct sunlight perched birds orientate toward the sun in
+he great majority (82,9%) of occasions (Fig. 7a). Under
.undi t toris of obscured sun (because of cloud or land
shadow) orientation is diverse (Fig. 7b). The fact that a
significant proportion (almost 43%) of birds perched at an

I
I
~
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e.pproxilf;8'te angle of 1350 'to the hidden sun was partl.Y due
to the north-south a l ignment of the valley which meant
that in many early morning and afternoon observation
peri.ods the sun was hidden by ridges and under condi t I ons
of land shadow the perched birds preferred to face down
the valley, rather than into the hillside; this usually
resul ted in a 1350 angle to the sun position. There is
also the possi bili ty that the woodpeckers were or-t encf.ng
to wind. Fig. 7c shows the pr-opcrvcLon s of orientation at
different angles 'to the wind under conditions of no dL; ect
sunlight. Table 3 gives the figures for a,ll Ino sun I

orientations and the resultant angles of perched birds to
whatever wind W~1S prevalent; at the time. There were 46
cases (bird-minutes) in whLch there was no wind at all.
For the balance, most sat with their backs to the wind. It
was not noted, however, how sheltered were the actual
POSl tiot s on which the woodpeckers were sitting because

I
this w~S not always easy or even possible to assess from a
dis ...ant poLnt , Ground Woodpeckers are, however, tolerant
of wind on their backs, even when it is strong enough to
lift the feathers of their mantles.

In general, the urge to f'ace the sun seems gr-eat er-
than any other consideration. In June 1981 a group of
three Ground Woodpeckers were watched sitting on a fla't-
topped r ock pinnacle at the Slangkop study si te. The rock
was in the shadow of the cliff and the birds were facing
west, out to sea. When, after ten minutes, sunlight came
to bear on the r-oek , all three woodpeckers turned very
pelibera'tely to face northwards along the cliff face,
directly into the sun. There was no immediate change in
temperature and there was no sign of raised or sleeked
plumage before or after the event to indicate that the
birds were actively adjusting 'the insulating effect of
their feathers in response to a 'temperRture change.

Fluffed plumage (partial erection of body feathers to
trap air and improve insulation) is not commonly observed
in Ground Woodpeckers. In the course of the Natal obser-
va tions it occured in only 82 of the 1 637 bird-minutes
during which plumage condition was noted, or 5~0 of the
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TABLE 3. Perching orientation of Ground Woodpeckers to wind
direction in absence of direct sunlight.

Approximate Angle of orientation to obscured sun
angle to wind 00 45° 90° 135° 1800 TOTAL

0° 6 5 '7 23 0 41
45° 19 9 23 9 4 64
900 10 13 1 4 4 32

1350 2 0 5 6 14 27
1800 3 2 4 67 0 76

TOTALS 40 29 40 109 22 240
NO WIND 16 8 2 13 7 46

GRAND TOTALS 56 37 42 122 29 286

FIgure 8. A shaded rock, favoured as a midday resting
site in hot weathel by Ground Woodpeckers at Castledene.

34 ,
J



time. Sixtynine of the 82 minutes were in condi t i ons of no
sunt but tn 275 mLnuties of similar condi t Lons the birds
displayed norma.l plumage posture. The minimum, mean and
maximum temperatures measured in conjunction with fluffed
and normal plumage states under sunless conditions (l'ind
shadow or overcast) were 2 - 8,9 - 26°C and 2 - 15,5 -
25°C respectively. Fluffed plumage on birds perched in

direct sunti.ght;was only observed on one occasion for a
period of 13 minutes. The ambient temperature at the time
was 15°C.

Orientation toward th~ sun has been shown "Cobe a form
of behavioural thermoreg .llation in the Herring Gull Larus
argentatus to minimise heat gain under conditions of ther-
mal stress (Lustick et ale 1978). Herring Gulls have light
ventral plumage and dark dorsal coloration. There is thus
a sharp contrast between upper and lower surfaces, a
feature which the Ground Woodpecker does not have. How-
ever, by facing the sun the minimum body surface is
exposed to direct and reflected solar radiation.

Several features of Ground Woodpecker behaviour sug-
gest that they are more easily stressed by heat than by
cold. In hot weather they forsake favourite perching pos-
itions and seek shaded perches, either on the southern
side of the same rock or in the shade provided by trees,
especially those growing in rock clefts (Fig. 8). They
bathe in the hottest parts of the day and drink before
gOing to roost on hot days. The most dramatic demonstrat-
ion of 1;he~r relative susceptibility to heat stress that I
have witnessed occur-ed at Wellington when, at about mid-
day, the two woodpeckers were perched on the obverse face
of a large rock, facing the sun and gaping with very
sleeked plumage postures. At the same time and for several
minutes, a male Buffstreaked Chat Myrmecocichla bifasciata
was perched within a half-metre of the woodpeckers on the
same rock but on the hotter incident face of the boulder,
and showing no signs of heat stress whatsoever. At 125 g
the Ground Woodpecker has more than three-and-a-half times
the mass of the 34 g Buffstreaked Chat and should theoreti-
cally be able to endure a greater heat load than the
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I
smaller bird.

When perched facing ~he sun, woodpeckers usually
choose "to stand or squat on the obverse face rat:her than
the face incident to direct sunlight (552 recorded instan-
ces of use of obverse side; 31 instances of perching on
the incident side). The favoured resting postur-e of the
Ground Woodpecker is one in which t t rests on the length
of its tarsi (termed 'half-squat' in this study). Altern-
ative postures are 'standing I (occasionally on one leg)
and 'full squat' in which the bird rest:s its belly on the
perch substrate. In a total of 1 70'7bird....minutes in which
p JI!tures were recorded, half-squat; occured in 1 187
(69,5%), st:andip.."in 487 (28,5%) and full squat in 33
(1,9%). Although it seems obvious that the half-squat
position is the most natural for a woodpecker (it is the
hor-taorrta.tequivalent of the I propped I position adopted on
a vertical trunk by an arboreal woodpecker) it is possi-

ble that its employment in conjunction with a cool sub-
strate (such as an obverse rock face) could serve a
thermoregulatory function.

o o o o o o o

36



4. DIET Al'1DFEEDING HABITS

"During wim:er the .lestsof Form'icarufa, L. often show

the followingfeatures:holes with a diameterof 5-10 em!
and a depth of 10-60 or sometimeseven 100 em, and char-
ac~eristicanimal droppings which resemble burned cigar-
ettesand wilicncontainmany j/ernnantsof ~
Wha.tsort of anim9.1is the delinque.._t.e:reand what is
the influenceof this house-breakingand mass-murderon
the survivalof an ant nest?"

Gerrit J. De Bruyn et al, (1972):Predacton of ants by
Woodpeckers.

METHODS
Diet has been determined mostly from the microscopic

examina~ion of faecal samples. The Ground Woodppcker voids
relatively large and dLscLnot fveLy=shaped faecal pellets
which, in fine weather, dry out in the course of a few
hours and accumulate on and around boulders favoured as

INTRODUCTION
Published references indicate that the Ground Woodpeck-

er eats mainly ants, or ants and other insects. Short
(1971d) states that hQ found only ants in the stomachs of
birds collected. Labels of museum specimens list ants,
ants and grubs, or insects, but such deacr-Lptn ons are
possibly as indicative of the collec~or's ability to iden-
tify Lnvervt ebr'a'tes as they are of the bird Is food. Inas-
much as ants are insects and the whi~ish pupae and callows
could well be described as grubs, such descriptions do not;
necessarily indica~e that insects other than ants are
eaten.

The diet of the Ground Woodpecker has been extensively
investigated in this study and ~he species is revealed as
highly specialized, both in its food and in the manner in
which it obtains it.
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resting perches. Because of their size and shape these
faecal pellets are not easily confused with those of other
birds which may perch on the same rocks.

Samples collected at such sites were stored dry in
bottles labelled with the locality and date. Examination
was conductied under a xlO btnocul.ar-microscope. A por t Lon
of the sample, equi.vaLerrc in volume 'to about half of an
average-sized faecal pellet, was placed in clean water in
a crr-cular- plastic container 70 mm in diameter. The base
of the cc.ntainer was marked off in three concen tr-Lc cir-
cles and four qua1rants, each quadrant boundary demarcated
in a differen't colour. Once the faeces sample had softened
in the water it was broken up with forceps and then
agitated to spread the material evenly over the surface of
the container. The container was then rotated ariti-clot..'k-
wise under the microscope and the markings facilitated
orderly scanning of the material.

An ana Lvst s sheet was drawn up for each sample, site,
and date; ~he number of subsamples was scored along with
each identifiable genus of ant and the presence of ant
brood (eggs, pupae and cocoons), alates and imagos. Other
material was also scored for each subsample when present.
Insect> remains in Ground Woodpecker faeces are very frag-
mented, far more so ~han is ~he case in the faeces Qf much
smaller tnsectJvor-ous birds such as robins (Oatley 1970).

Thoracic segments, head capsules and, in some instances
mandibles, are dis'tinctive and enable iden'tification of
ants at the generic level. Ants which were intact or only
par tly dismembered were r-emoved from the samples and stor-
ed in alcohol; species identification was frequently possi-
ble from these specimens.

Collection of faecal samples was opportunistic in sel-
dom visi'ted localities but in two study areas (Elsies Peak
and Golden Gate Highlands National Park) was regularly
undertaken to provide a monthly record of diet for periods
of at leas'tone year.

Thp. advantage of studying a bird with so restricted a
diet is that 'the inves'tigator can quickly become familiar
with the prey species and is no~ faced with 'thebewilder-
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ing variety of invert~brates which more generalist insect-
ivorous birds in f':zrica are apt to eat. Collections of
ants were made in var-Loue study areas and submitted to Dr.
A.J. Prins of the South African Museum for specific identi-
fications. These specimans formed a named collection wit~
which the fragmented por-t Lons :,f ants found in faecal
samples could be matched. Ants collected in the field were
pLaried into a bottle containing clean water and a wetting
agent. Specimens were subsequently borted into species and
stored in 70%alcohol in dental anaesthetic tubes.

Three random ant sampling techniques were employed in
the f leld. The first, a modified line transect techr.Lque ,
was designed to provide a compa't'ative measure of ant:
availability within and outside of areas occupied by

Ground Woodpeckers. A r-andom bearing waze taken and at
every third pace the ground within arms reach was closely
acr-ut tn i.sed f(')r ant nest entrance holes. Two such holes
(or, in th~~ absence of holes, other ~.ikely ant nest sites)
would be ..s~~fnpled by striking a knife blade to an approx-

I;

imate depth of 5 cm and then turning up the surrounding
soil. The strike was recorded as positive or negative
depend+ag on the presence or absence of ants in the
turned-up soil. If termites were found instead of ants the
strike was scored as negative but annotated with a IT'. A
total of fifty sampling points (with two strikes at each)
were scored to give a transect length of appr-oxtrnaneIy
150 m. If a saffipling pOint fell on outcropping rock or on
a boulder f strikes would be made in the nearest soil at
right angles to the sampling point. This technique yielded
a comparative measure of ant ava tLabL) 1.ty in the soil
substrate and also provided a conservative measure of the
ahundance of termites, relative to ants, in the area,

The second ant aampi Lng technique LnvoLved walking
through the study area, usually on a circular route, and
collecting single individuals of ants encountered on the
aur-f'ac c of the gr-ound or on rocks or plants. The-se ants
were subsequently sorted into gc::nera and courrte d , This
provided a measur-e ?f abundance of different genera and
their r-epr-esen ta tLon in these samples could be compared

~
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directly with their frcquenay of occurrence in Ground
Woodpecker faecal samples from the saMe area.

The third technique involved a random search for ants'
nests under stones. The stones had to be of a size such
that a Ground Woodpecker could reach with its tongue any
ant breod deposited against the undersides, and suffic-
iently free of vegeta tio" to permit expo sur-e 'co sunlight
and close approach by tl'1e bird. All stones investigated
were inverted and scored for one of three categories: 'no
ants I, I ants I or Iants plus brood t. Genera and species
were identified when found. or collected for subsequent
identification.

RESULTS
A total of .t ,885 faecal sub sampl.es has been analysed.

The geographical distribution of sample collecting points
is shown in Fig. 9. A lis'(; ot genera and species of ants
found in ~hese aampLe s is given in Table 4. The list,
though reasonably comprehensive, is not finite because
further sampling from a wider spread of localities within
the woodpecker's range would certainly yield more species
and possibly additional genera. T1\e species lict for the
genus Camponotus is certainly incomplete. Camponotids are
80ft-bcldied ants and very seldom aur-vf.ve passage through
the woodpecke r ' s digestive ays tem without extensi ve d i amem-
berment.

Fifty or more diet samples from anyone s i te have
yielded 9 - 17 genera and 12 - 30 species of ants. Collect-
ion of ants from study areas has shown that Ground Wood-
peckers eat very nearly all the species of ants found to
be present and usually also speCies that the various
sampling ~echniques have fai\ed to deT-ect. These woodp~ck-
ers are without doubt very efficient samplers of ant fauna.

Table 5A gives the percentage frennency of occurrence
of ~~t genera in all subsamples analysed. On average, 95%
of 'the diet of the Ground Wocdpeckers studied .vas derived
from the genera Camponotus, Anoplolepis, ~pth.0lepis, Cre-
ma"'";ogf:ist~, Tetr'amor~, Pheidole, Meranop)us and SolenoQ-
sis. Repr-eaen ta t.Lon of the different ant genera in the
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Figure 9. Quarter-degree squ~rcs in which Ground Woodpeck-
er faecal samples were collected: 1. Elsies Peak; Slang-
kop; Cape of Good Hope Nature Reserve (various 1o ca Lf t-
ies). 2. Helderberg Nature !'{esrve; Sir Lowry's Pass . .3.

Du 'I'oit's Kloaf. 4. 15 krn north of Garies, Namaqua.l.and,

5. Sutherle>nd, Kar oo , 6. Van der Kl.co f Dam. 'i, Koranna-
berg. 8. Wonderkop. 9. Golden Gate Highla~ds National
Par-k (various locali ties). 10 Castledene. 11. Car-Lds Le ,
Dargle; Wellington Farm.
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'fABLE 4. List of gener-a and ~pecies of ants found' in faeces of
Ground W~odpeckers

DORYLINAE
D~ylus helvolus
Aenictus rp ,

PONERINAE
Hagensia SPa

Dothroponera $1p.
Mesoponera sp.

nitida
peringue~i

Trachymesopus WI-OUahtoni.

Leptoeen~s

CERAPACHYNAE
Cerapachys afer

p~ringuey
wroughtoni

MYRMICINAE
Myrmicaria
Messor

nigra
capensis
cap€:lsis
foreli
tenuinodis

Rhoptromyrmex globulinodis

Pheidole

transv~sinodis
Cr~ma~ogaster arborea

~. group

.!:_iel1gmei
melanogaster
natalensis
perin~~yi
rectin6ta
transvaal ensis
albopilosum
delagoensis
barblger
weitzeckeri

Monomorium

O£l_myrmex

akermani-, 1 Tetramorium
j.

I
I
I
I
I

Solenopsis
!eronoplus

DOLICHODERINAE
:J:'echnomyrmex
.!E.idomyrme~

FORMICINAE
!9oplolepis

Plagiolepis
Acantholepis
Camponotus

42

bothat"!
capense
erectum
frigidum
mU:!'alti
9uad:.:~spinosum
sericeiventre
setigerum
setuliferum
solidtun group
sp. novum
punctaticeps
paringueyi

albip~
humilis

custodiens
steingroeveri
sp ,

capensis
dicksoni
eugeniae
maculatus
nasutus group
niveosetof'lus
\l:"uf,9g1aucus
~£.r.is
thales
sp. novum
~----__j_

i

~
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Table 5A. PE!rCentage frequency of occurrence of ant genera and other insecta

1n Ground Woodpeckert s faeces from different Local.aties. WLTN:: Wellington;··

CSDn = Castledene; GCNP= Golden G~te Nat. Park; DMBL:: Dumblanei WN~P= Won-

derkop~ VDKD= Vanderkloof Dam; ELKP= Elsies Peak; SUND= combined samples

from sundl'Y localities indivinually represented by less than 50 samples.

~--------'--__-----r----~--~----~----r----r'.----~'--~--~-------

BRCCD
ALATES

SITE WIILN CSDN GGNP OMBIJ WNKP VDKD ELPK SUND 'IDTAL OVer.

No. of samples
. . • . . . . • • • • . • .• ..,... ..•.. Co..... ••..• ...•. . ..•.•.....•..•• & .

80 152 667 144 1885
%

76 55 635 76

0,1 I - 1 ,

I i
1,3 - 19,877,6 5,0 5,3 54,418,1158731,1 I

19,7 3.6 29,6 73,7 3,8 2pO 23,2 128,51 463 24,6

....~_EErr'LE_._TFS_~ ...__1_~_11_1.....1_~_:_~.....1_.::: I_=__''-"~~.~~L~~~"I ::.:2.lj._~::.

ANOP!.OLEPIS

ACANffiOLEPIS
T.E,'l'RAmlUUM

CREMA'l'X'-tPlSTER

PHEIOOLE

SOLENOPSIS
MERANOPLUS

.M:JN::MJRIUM
OORYLUS

CL~

MESSOR

CERAPACHYS

BOl'HROPONEAA

RHOPTROMY"RMEX

MYRMICARIA

PLAGIOLEPIS

AENICTUS

TFACHYMESOPUS

T.E.v;HNOMYRMEX_;..._.---

98.7 90,9 74,6 94,7 96,3 19,1 72,4 81,3 1377 73,1
80,3 - I 47r9 52,6 97,5 80,9 88,9 163,9 1291 68,5
56,6 34,51 81,4 96,1 96,3 13,8 45,9 45,8 1122 59,5
64,S 49,'167,6 86,8 42,5 9,2 38,5 31,9 922 48,9
93,4 100,0 26,0 - 62,5 82,2 54,9 33,3 880 46,7
10.5 30,9 68,3 97,4 86,3 11,8 25,9 40,3 851 45,2
11,8 54,5 51,3 94,7 18,8 4,6 21,2 4,9 612 32,5
69,7 25,S 39,8 - 81,3 - 17,2 19,4 594 31,S
2,6 25,5
11,8 3,6

0,2
6,3

11,0

2,5 48,7
38,8 -

~,1 10,4
1,9 5,6

122
103
71- 0,7

3,1 -
0,5 -

3,9 - 6,3
- 2,5 7,6

35 1,9
31 1f6

10 0,5
I

9,2 - - - 2,1
0,4
0,7
0,1
0,3

0,9 - 9

8
6

3
3
1
1

2,5 - 0,7
3,5
0/7
1,4- 0,7

0,2 -
0,1

6,5
5,5
3,8

0,5
0,4
0,3
0,2
0,2

0,1
0,1

1



Brandwag Holkrans
GENUS

N = 375 N = 127

Acantholeeis 80.5 69.3
Cameonotus 71.2 91.3
Pheidole 78.9 37.0
Tetramorium 70.1 53.5
Solenoesis 54.7 31.5
AnoEloleeis 43.5 52.8
Meranoelus 37.6 64.6
Crematosnster 18.9 39.4
Ocymyrmex 4.0 28.3
Dorylus 5.3 5.5
Messor 3.2 0.8
Leetoge'Oy~ 1.3 0.8
Monol'lorium - 0.8-
Ceraeachls 0.3 -
Trachymesoeus 0.3 i -

t

birds' dier;s varies markedly even between neighbouring
groups of Ground Woodpeckers, as for example between the
Brandwag and Holkrans groups in the Golden Gate study area
(Table 5B).

TABLE 5B. Diets of'neighbouring Ground Woodpecker groups

Such differences may reflect the rela~ive abundanc~ .'.
'the different ants in the woodpecker-s I 'terri'tories or n::.':'~·

ranges, and insofar as the aforementioned eight genera are
concerned this is probably a valid assumption. But ap-
parent; excejrt Lone do occur. Table 6 shows the r-es ulc s of
aur-t'ace !;iJd):;ling on E:lsies Peak where Myrmicaria nigr~ was
c one i s t.enul y ,:;Ii(;' thirJ mcs t commonly encountered an t , Yet;
it; was found pr'e aerrt in only one of 'the G67 faecal samples
(0.15%) from this area.

'l'heDf] rem.lJ. tr:; arc' expl t cab l,e when the nesting habi ts
1.·1 'the lng iIlEJt:f','OJ of Ground Woodpeckers



are taken into account. I have never seen these woodpeck-
ers gleaning ants from ~he surface of the substrate, be it
ground, rock or tree. Their feeding activities are concen-
trated on locating subsurface ant nests which they can
reach with their extensible, sticky tongues. The prime
rewards of such specialization are the nu tr-f tious eggs,
pupae and developing alates. These are often placed close
t < the surface under sun-warmed s cones t rock or wood.
HoweverJ Myrmicaria nigra usually places its ne~~ under a
bush and about 30 - 60 cm below ground level (A. J. Prins,
pel's. comm, ); in such a s1 t.uar Lon it is entirely inaccess-
ible to Ground Wood'Qeckers. I have only once found an
inhabi ted gallery of a Myrmicaria colony beneath a stone.
This ant is commonly to be found foraging on the surface
of the ground throughout the dayligh~ hours and is compara-
~ively slow-moving; its very low representation in wood-
pecker faecal samples suppor-t s the evidence gained from
field observa~ions of feeding birds that Ground Woodpeck-
ers are not aur-t'ace gleaners.

TABLE6. Results of surface sampling of ant genera at Elsies Peak

Nunber Percentage No. samples Percen~ge
collected of totat in Which occurrence

GENUS present

I
in samples

(N = 605) (N :;:14)

-
Anoplolepis 211 34.9 13 92.9

Camr~otus 109 18.0 14 100.0
I"1~Tmicaria 80 13.2 13 92.9
Pheidole 63 10.4 10 71.4
Acantholepls 52 8.6 12 85.7
Crematogaster 30 5.0 11 78.6
TetramoriuJl 27 4.5 10 71.4
OC;}'l!lynnex 21 3.5 5 35.7
Irldomynnex 10 1.7 7 50.0
Tetraponera 2 0.3 2 14.3
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Further evidence tha~ Ground Woodpeckers feed direc~ly
from ants' nests was provided by very small mites of the
genera Oplitis and Leonardiella found in 17% of the faecal
samples. These belong the Trachyuropodidae, a family known
to associa~e wi~h ants, residing in their nes~s and f~ed~
ing on the detritus of the an~sl food.

Table 6 includes one genus, Tetraponera, which h83 ~ot
yet been found in the Ground Woodpecker I s di et , The spec-
ies collected on Elsies Peak, Tetraponera .£llE~, is a
very slender ant; according ~o Skaife (1961):

lilt makes its nests in c.:._ :t. stems with pithy centres!
such as the flower-stalks of watsonias and aristea, hol.-

],owing out a long, narrow tunnel down the middle of the
pi t!;\ that is onll jus"t about wide enough to allow two of
these slender-bodied insects to pass each other.1I

The pi thy stalks of such annuals would probably not sup-
port the 125 g mass of the Ground Woodpecker and r have
never seen them investigating such sites.

Table 7 gives the re~"l 1;S of sampling under stones.
In terms of genera f'oun , :i their order of abundance I

these results yield a be ...",,,..: match ....li th the woodpeckers I

diet than do the resul"ts of surface sampling~ Disparities
are to be expected since the birds also probe crevices in
rocks and rr-ee s and forage on the ground away from the
j.mmedia~e Vicinity of rocks and s"tones.

Table 8 gives an indication of the seasonal distribu-
tion at Elsies Peak of ant: brood and alates based on the
results of surface sampling under stones and on the examin-
ation of Ground \'loodpecker faeces. It is noteworthy 'that
in the faecal samples the frequency of brood occurrence
declines from January to July. whilst the incidence of
alates shows an oppo s i te "trend. The presence of alates
under stones was not: scored aepar-a t.e Ly from brood during
sampling; often both occurred together.

A further indication of the Ground Wood);Jecker's prop-
ensity to find and eat ant brood and of the importance of
such food was rp~o·r::. ",,?1\ 1':1 "the eXamination of the stomach
contents of a tn.r-d killed in April 1984 in a colliSion
wi "ttl a motor vehicle in the Cape of Good Hope Nature

I
_J
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TABLE 7. Ant genera found under stones at Elsies Peak.

Number Percentage No. samples Percentage
collected of' total in which occurrence

GENUS present :1.nsa'l'ples
(N = 260) (N = 15)

,'-'

AnoEloleEis 96 36.9 14 93.3
Pheidole 42 16.1 11 73.3
CamEonotus 33 12.7 14 93.3
!\2antholeEis 30 11.5 11 73.3
Tetraml)rium 28 10.8 11 73.3
SolenoEsis 14 5.4 6 40.0
Technomlrlfiex 10 3.8 8 53.3
CeraEach~ 2 0.8 2 J4.3
LeEtosen~s 1 0.4 1 7.1
M~rh'licaria 1 0.4 1 6.7
Iridom~rmex 1 0.4 1 6.7

'--

MONTH JAN FEB MAR APR MAY JUN
UNDER STONES .

% ants with brood
and/or alates 0.0 26.1 36.8 57.1 31.3 36 ••1

FAECAL ANALYSES
No. of sabsampies 79 82 64 102 99 51

% containing brood 96.2 93.9 76.6 43.1 29.3 2~)."
% contain. alates 8.9 14.6 12.5 24.5 30.3 "'~ .,.c:::..f ... ",

MONTH JUL AUG SEP OCT NOV DEC
UNDER STONES

% ants with brood
and/o, alates 37.5 33.3 60.0 62.5 34.8 7.7

FAECAL ANALYSES
No. of subsamples 26 38 15 8 I 19 24

% containing brood 3.8 C.O 0.0 12.5 31.6 50.0
% contain. alates 57.7 21').3 20.0 ~O.O 42.1 25.0

TABLE 8. Seasonal availability of ant brood and alates at Eisies Peak
as indicated by sampling under stones and from analyses of

Ground Woodpecker faeces
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Reserve. In addition ~o worker ants of six different
species, the stomach contained large numbers of alates and
1 420 eggs of Crernatogaster peringueyi together with num-
erous pupae, nymphs and callows.

As one would expect, the Ground Woodpecker appears
relatively tolerant of the attacks of the an~s whose nests
it is plundering. The bird mentioned above as a road
casualty, had the head of a Crema~ogaster worker attached
~o one of its ~ail feat:hcrs, the jaws of the ant firmly
locked around the shaft. Crematogas~er ants (known in
vernacular as 'cocktail ants f because of their habit of
carrying the abdomen in a vertical position when exci~ed)
are aggressive in defence of their nest and, unless inhibi-
tea by low ambient temperature, swarm out over the sur-
rounding area in a seething mass to bite any foreign
object or body within reach. Pugnacious ants (Anoplolepis
sp.) are well named and behave in similar fashion but move
much faster and are bigger and better armed with sharper,
more pointed mandibles, as befits their pr-edator-y behav....
iouI'. A probing woodpecker appears to be oblivious to the
attacks of the defending ants, and remains motionless with
beak tip buried in ~he access point whilst busily tongue-
ing "thenest inmates and brood into its mouth. When it has
finished feeding, it will fly to a perch and there scar-t
to pick off ants fastened ~o its feet, legs or feathers.

P.A. Clancey has commented (in lit~.) ~ha~ Ground Wood-
peckers have, in comparison with other southern African
woodpeckers, "very long tongues and extremely viscous sal-
iva.1I Both of these fea~ures are obviously functional
attributes for their met:hod of feeding. The viscous secret-
ion of the salivary glands not only serves to t ur-n the
t:ongue into an effective sticky trap, but also incapacit-
ates ants by gumming up their antennae. This probably
applies particularly to the largest workers and soldiers
which may attack the invading tongue. If one exposes the
galleries of a large ant species such as, say, Camponotus
maculatus, numbers of large workers and soldiers exceeding
12 mm in length are usually present. Remains of ants of
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~his size or larger have not been found in Ground Woodpeck-
er faeces. It is possible tha~ these large cast~s have the
str-engtn to match or exceed the adhesive tension of the
saliva coating the woodpecker's tongue& More probably,
however, they are excluded from the die~ by a simple,
physical oonscr-aLrrt ; if the width of the ant's head cap-
sule is greater than the diameter of the muscular portion
of the woodpecker's tongue it will be imposs~ble to with-
draw the ant ~hrough any passage forced by the tongue into
the ant's nest.

Inspection of a Ground Woodpecker's feeding site im-
mediately after the bird's departure from it will often
reveal struggling ants attempting to free themselves of
sticky adhering secretions and, sometimes, small worker
ants rushing about in a disoriented fashion, carrying eggs
or pupae. It is apparent that the ants have no effective
defence against predation by these birds. At the same time
it is evident that anyone ant colony can withsta.nd only
so much plundering of its brood and work force. Colonies
of Acantholepis capensi§, for example, usually number only
two or three hundred individuals (Skaife 1961). An aver-
age-sized faecal pellet of a Ground Woodpecker usually
contains the remains of at least this many ants.

Field observations indicated that Ground Woodpeckers
knew the precise locations of at least some ant nests in
their home r-ange, For example, one of a group of resting
woodpeckers in the Injasuti area of the Natal Drakensberg
suddenly took wing and flew SOlJe 200 m direct to a small
outcropping rock in a footpath where it alighted and,
after a few pecks, scar-ted to feed. Examination of the
rock after the woodpecker had left it showed it to be
covered with nighly agitated cocktail ants (Crematogaster
sp.), all issuing from a crevice the woodpecker had
probed. It was not possible for the woodpecker to see the
rock from its original perch so it must have known of its
locali ty and the fact that it was the site of an ant
colony. A similar instance involved a one-metre-high limb
of a Protea rO\lpelliae tree to which one of a party of
three woodpeckers made a direct flight and immediately
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scar-t ed to peck at and then to feed. Subsequent examin-
ation revealed Crematogaster ants swarming from a rothole
in the limb. There were many Protea trees in the area and
once again one got the impression that the btrd flew dir-
ectly from its rock to the one site which it knew contain-
ed food.

Such sites could not maintain their yield of food if
they were exploited too regularly, it seemed likely that
'the woodpeckers probably Idid the rounds I within their
home range, not s t.ayLng in anyone area for too long.
Because of their habd t of repairing to favoured rocks for
resting "periods, it was a relatively simple matter to
check such r-eeks on a daily basis for faeces and thus to
determine if the woodpeckers have been frequenting the
area. This was done on Elsies Peak from April 'to mid-June
in 1985. The results are summarised in Table 9 and show
that the group (which numbered six at that time) did not
frequent the monitored area for more than three consecut-
i ve days at a 'time. The periodicity observed was pr-obabIy
related to the size of the group; smaller groups mig',;;'cbe
expected to spend longer periods in favoured feeding
areas. This was observed at Wellington where the two birds
fed :iaily on a favoured section of a newly-burnt fil'ebreak
for many weeks. I

!
I
I
I
~

i

TABLE 9. Frequency of area utilization by Ground Woodpecke!r group at

Elsies Peak

NUMBEROF CONSECUTIVEDAYS

DAYS 1 2 3 4 5 >5

PRESENT 5 3 3 - - :JABSENT 2 ... 2 3 1

, (
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TABLE 10. Results of ant sampling transects within and outside of
areas frequented by Ground Woodpecker groups

-'"'
Percenta e of ant~ppsitive strikes

Intensively Within home No
LOCALITY utilized range of Ground

group Woodp7ckers
Wellington 11, 15 20 --
Castledene -- 23 -
Slangkop -- 22 --
Elsies Peak 12 -- -

Ver-ge.Legen.•Natal -- - 38

BlackhUl, near E. Peak -- -=--l 38

Resul ts of anc-ssampl.Lng transects in Table 10 suggest;
that Ground Woodpeckers pr-obabl.y deplete ant populations
in their territories. The Wellington firebreak yielded
only 11% and 15% pos t ti ve strikes in two transects after
two months of daily feeding activity by two woodpeckers.
The Elsies Peak footpath, intensively utilized by the
local woodpeqker group, yielded only 12% positive strikes
whereas the Blackhill firebreak a few kilometres away, in
an area not frequented by Ground Woodpeckt:rs» gave more
than tpree times the yield, as did an unburnt area in the
Vergelegen Nature Reserve in Natal. Transects on areas
wi thin home ranges of Ground Woodpecker groups but not
used intensively by them, gave intermediate figures. Al-
though some other bird' th t share the woodpeck~ft~s habit-
at, notably chats and rock thrushes, also eat at such
birds only take prey on the surface of the ground and do
not feed exclusively on ants •. The Ground Woodpeckers there-
fore experienc0 no significant competition for their food
resources from other birds and the apparent lowering of
ant biomass within their territories must be due "to their
own exploitation.

The feeding posture of a Ground Woodpecker is distinct-
ive and characterised by a stationary stance with the head
down and "the beak tip inserted into the substra"te. Convul-
sive jerks of the tail such as given by some songbirds
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nes~ access tunnel. .,
II

Ground Woodpeckers ins+ inctively Lnves t Lgat e any flaw,
crack or hole in the substrate; this behaviour has been

: 'len singing their loudest phrases pr-ovLde !~he"6hJY indica-
tion of work being done by the woodpecker I s tongue. Th(:
pecking which usually precedes inse;-;-tion of the t ongue
into ~he hole or crevice may be ~o open or expose an ant

observed many tLmes in the field and is a characteristic
exploratory behaviour pat ter-n in tne young birds. A hand-
reared juvenile concentrated its investiga t tons on the
interfaces between scones and une substrate in which 'they
were embedded. Such interface areas are the usual P~~&~ of
aht nest tunnels.

In the Ground W.r·odpecker the exploratory tapping: is
employed in the inves~igation of visually de~ected promis-
ing sites whereas in many arboreal woodpeckers tapping
enables the bird to use the =uhs t.r-ace as a sounding ['ward
to detect s ubaur-f'ace cavities ti-:::-t might contain food.
When such r.avi ties are detected the tapping changes to
heavier blows as the bird chisels through the outer wood
t o expose 'the gallery. The Ground Woodpecker similarly
employs heavy blows of the beak to dig in~o soil and thus
obtain deeper penetra t ton with its tongue when i t :~inds d.

sub cer-r-anean ant colony ac the limits of its r each , but
does not a t t empt such excavation into wood, as i t s beak
lacks the chisel-tip characteristic of most arbo~eal wood-
peckers. Ground Wcodpeckers frequently forage ~n dea~
nr-ees or on dead limbs of living trees which may provide
nest sites for cocktail or other tree-dwelling ancs. They
are not; as acr~batic as arboreal woodpeckers how&ver, and
I have never seen them hanging on the underside of horizon-
~al limbs or branches, though 'they will sometimes cling 'to
'the sides of vertical trunks or limbs, using their stiffen-
ed central ~ail-fea~hers as props in true woo~pecker fash-
ion.
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adher-Lr.gto the exploring tongue. The majori ty of faeces
examined contained only the remains of ants but fragments
of other insects were found in some ~ubsamples. These were
either termites or beetles; their respective frequency of
occurrence in subsamples is given in the last two rows of
Table 5A.

Some beetles are obligate commensa •.6 of ant nescs ,
such as Genuchus hottenl.o1:us,which is found in ~at~-
aster : ~tS and CossYt?h9..~ bewick:i.which is a guest of
the pugn.acious ant (Skaife 1961). Neither of 'thesebeetles
has been identified in Ground Woodpecker- faeces 1 but, as
with ant remains, the coleopterans tend to be very frag-
mented. Most fragm~nts found were jerived from small to
ves'y small beetles; obviously the size of these insects
cannot exceed the dimensions of the ant galleries and the
same physical constraints of extraction from the access
tunnel must apply. Semi-intact remains have per-mttted the
identification of two families: tv,'oPselaphidae from Ho l.-
kr-arisand two larval Scarabaeids were found in an Elsies
Peak sample. The amount of beetle material in relation to
the amount of ant material f'ound in the 36 suasamp les was
conservatively of the ratio 1:300; expressed as a percent-
age of the 1885 subsamples examined, Coleoptera make up
only about 0.006% of the Ground Woodpecker's diet.

On the basis of these analyses it can be assumed that
beetles are not significant in the diet and it is possible
that they are accidentally ingested. This could happen if
the beetles were inside the ants' nests, either as gu~sts
or as prey (whole or detrital) of predatory ant species. A
third possibility is that in its search for arrcs a wood-
pecker may probe the larval chamber of a ground dwelling
beetle and unavoidably 'capture' some of the inmates. The
two scarab larvae from Elsies Peak suggest such a circum-
s~ance. Presumably the taste of inappropriate prey is
wrong and the bird does not per-si st in probing the same
hole.

Termites also are possibly ingested accidentally. When
found in samples they usually occur in larger numbers than
beetles AO the ratio of termites to ants is higher, about
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1:50 on average. In three subsamples (two from Natal and
one from the Orange Free State) termites made up about one
third of the identifiable material, the balance being of
ants. Even in these cases however, the total number of
terr.lites present could have been captured with a single
probe of the woodpecker's tongue into a well-popula"ted
termite gallery. All termite remains have b~ n of workers
and soldiers of two genera. Trinervi terE..~ and Odontoter-
meso Mounds of th~ former genus are abundant features of
some grassland areas within the range of the Ground Wood-
pec~er in Natal and the Orangp ~ree State. The woodpeckers
often perch on the mounds at Wonderkop and in the Golden
Gate National Park. Young, inexperienced Ground Woodpeck-
ers could conceivably probe small vent holes in such
mounds as they do any hole or crevice which "they come
across. Many species of ants actually make t~eir nests in
inhabited termitaria; Prins (1963) for example, records
the ant genera Crematogaster, Pheidol~, .Qcym;:trmex,Campono-
~ and Monomorium aaaocd atfng with termitels in the Kruger
National Park, the :Last mentioned genus w.ith 'l'rinerviter-
~. Sampling for ant nes ts under stones has sometimes
revealed clusters of termite workers. Such encounters were
low at Elsies Peak, occurring in four out of fourteen
samples and being found under only one to three percent of
the stones examined. In a single sample at Wellington
however, termites were found under sLxtieen of the 100
st~nes checked, sometimes under the same stones as a small
ant colony, though separated from it.

In the Golden G' e Park, R. Earle (pel's.cornm,) watch-
ed a spectacular emergence of Trinervitermes slates after
heavy rains in October 1985. Various species of birds
converged on one mound to "take the alates as they emerged
from it. A group of three young Ground Woodpeckers (known
to be sibs of the previous year and therefore approximate-
ly 12 mon"ths old) were a"t"tractedby the activi"ty and also
flew to tne mound. It would have been easy for them to
gorge themselves on termites and aLates , but after a few
desul"tory pecks they evidently lost in"terest and flew away
again.

(
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In the s0uthwestern Cape the Black Mound Termite Ami-
termes sp, is the only Isopteran found in the Ground
Woodpecker's habitat and its mounds are neither as promin-
ent nor as abundant as the mounds of Trinervitermes in the
summer rainfall area. Table 5A shows that the Elsies Peak
faecal samples have the lowest incidence of 'termite re-
mains of all sampling areas
only one sample batch was

except Dumblane (from which
collected). R. Schmid't has

(

reported (pers. comm.) seeing a Ground Woodpecker pecking
away at a 'termite mound on Lions Head at Cape Town. Such
ac'tivity could easily be taken to mean that; the bird was
hunting termites, but, as indicated above, it could have
found ant.s, or it might have been investigating the mound
as a potential nest; site.

Many African insectivorous birds consume termite work-
er's and alates avidly, and the alates are eaten by many
additional species that are not typically insectivorous
(as well as by many mammals, including man). It is,
therefore, remarkable that Ground Woodpeckers t which are
better equipped than most birds to exploit this food
r~source, evidently seldom, if ever I feed on term! tea by
choice, and show little interest in emerging alates.

Termite-eating seems rare in picids, however. Short;
(1982) lists isopterans in the diet of only 7% of woodpeck-
er species worldwide, and although this percentage might
be higher if the diets of tropical species were better
known, i1; is 1ikely to remain insignificant next to the
level of 60% of woodpecker species known 'to eat ants
(Short 1882).

(

(

SUMlvlARY

The Ground Woodpecker is highly specialized in its
diet and feeding habits. It feeds preferentially on ants
and ant broodr and 53 species of 24 genera have been
LderrtLf'Led from the 1 885 faecal samples analysed. Eight
ant genera contribu'te 95% of the fOOd. Ants are not
gleaned off nne surface but are obtained by subsurface
probing with the woodpecker's s'ticky tongue. This feeding
technique places constraints on the kinds and size of the
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ants eaten, but: permi ts the woodpecker no feed on the
smaller castes and nu"t:ritiousbrood of t:hemajority of a.nt:
species occuring within its territory or home range. The
woodpeckers learn the sites of ant colonies within their
terri tories and there is some evidence t o suggest that
their depredations result in a lowering of ant biomass in
intensively foraged areas. Because of its specialized feed-
ing technique the Ground Woodpecker suffers no food re-
source competition from any orher- vertebrate specIes, In
add! t Lon to ants, beetles and ter-mi.t.e s have also been
found in the ffj,€lcalsamples analysed. BeetLes occur in
very small numbers and are probably accidentally ingested.
Termites occur in larger numbers but still only cons'titute
0.12% of 'the identified material in s3mples. They ar~
evidently not preferred food and are possibly also lngest-
ed by accident rather than with intent.

o o o o o

c

(
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5. SIGNAL BEHAVIOUR

Blrnis singular bird presents a remarkable ins'taI1ceof the
adap-cation of c.reat;ures to the locali'ties wherein meir
lot is cast •••• They feed toge:her and roost together in
some deserted hole; and their loud, harsh cries, a~:,;;~hey
call to eaCh cther, fray be heard to a consid.:-:,:,,,.:;:Irt.,
dis"Wnce.1I

Edgar LeopoldLayard (1867): ThE:birds of South Africa.

(

INTRODUCTION
The ways in which animals signal 'their existence and

inten'tions to others of' their kind vary extensively W;f_ th
their form and life style. Birds perhaps exhibit the
greatest variety of Signal forms, employing visual and
audi~ory displays in which colour, plumage patterns, pos-
ture, flight, vocallsation and mechanically produced
sounds may be used singly or in combination.

Paterson (1985) has emphasised the fundamental import-
ance of 'the train of co -adapced signals and responses by
which potent La I mates of biparental eukar-yc tes r-ecogn i ee
each other, and which he terms the Specific-Mate Recogni-
tion System (SMRS). The SMRSis not necessarily obvious to
t he human observer. Furthermore, i 1; is by defini'tion a
species-wide trai't, and because of coadaptation between
the mating partners, the cnaracters are stabilized (Pa'ter-
son 1978; Henderson and Lambert 1982).

That is not to say tna t 'the Sf'liRScannot compr-Ls e , in
part t an unvar-ying component of a display which does show
local or regional variation. Most: auditory displays serve
dual or multiple functions j ErnLen (1872) has commented
that components of songs which involve j ridual recog-
ni t Lon (my emphasis) 'tend to be ex tr-eme Jariable. Hence
a call wnich, in 1t s basic form, serves as one of 'the
series of co=or-ainatie d signals of the SJ.'lHS,may feasibly

(
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be embellished "to serve the purpose of individual recog-
ni t Lon without detriment to the functioning of the SMRS.
This unvarying component: will remain under strong stabili-
zing selection so long as the species remains wi 'thin 1ts
normal habitat.

Signal behaviour will also evolve to fulfil functions
such as communication between members of a pair or family
group. In species which live in SOcial groups and which
~herefore spend much time in close proximity to each
other, signalling is often subtle. The Ground Wocdpecker
is not a truly sociable species, but family groups persist
for some nine months.

This chapter sets out all the examples of signal
behaviour that I have observed in the Ground Woodpecker.
Obviously some of these incorporate components of the SMRS
and inasmuch as any of these examples of behaviour differ
from those patterns exhibited by other woodpeckers, they
are likely to point to selection pressures operating at
the time of speciation.

VOCALIZATIONS
The different calls of the Ground Woodpecker are list-

ed here under transliterated labels rather than by f'.E.c:-

t aon as some of tr.iem appeal' to serve more t nan . (::J'
func t I on , Sonogram facsimiles in Fig. 10 are from a co:,;

i te tape ccmpiled from various recordings by dif:·('!"~~.:

people. 'l'echnical details of machines and microphones .....f :

are no t knownI and some spectrographic details may !...•:.

been lost during copying.

(

The PEEURGcall.
This vocalizat:ion (Fig.. lOA) is commonly used as an

alarm call. On such occasions there is ~harp emphasis on
the f:i.rst part, the I urg I virtually suppressed, so t.hac
'the call becomes a strident IPeeerr I. 'I't is the charac-
teristic challenge from a sen'tinel (See pp. 72-74) or from
one of a resting group if an intruder- of any kind enters
the field of view. It is ~asy to confuse a distant (faint)
rendi tion of t:his call with the IPeeQ..Q£I whistle of the

(

\...
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Figure 10. Sonograms of Ground Woodpecker calls:
A, Peeu.£.S,alarm calls by adult; B, Redwinged Starling
caLt s ; C, Wee-chik call; D, 'Lanner' call.
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Redwinged Starling Onychognathus morio (Fig. lOB;, common-
ly sympatric with the Ground Woodpecker. The call is
uttered very vociferously by all ,:':""-:"'Ioersof a group j t' a
mammalian predator (such as a mongoose) is espied.

In lower intensity alarm, less emphasis is placed on
the first part of the call and the second par t .becomes
more audible. At this level the call is similar to the
call of some seagulls (Laru.§. spp.) and sufficiently like
the alarm call of the Rock Hyrax Procavia capensi~ for an
indistinctly-heard call of this mammal to be mistaken for
that of the woodpecker.

In non-alarm situations the call is less $trident and
the lurS' part is lengthened. Such a call may be uttered
by a sentinel bird when other members of the group are
foraging, or by a dependent juvenile in the close presence
of a foraging parent. When the parent is foraging at a
distance the peeurs caLl , utrcer-ed by the juvenile at
frequent intervals (see Chapter 6), functions as a loc-
ation call, enabJing the adult to find the juvenile easily.

The 'urgl sound by itself is further employed in
intergroup communication. For ~xample, the Elsies Peak
group of six birds watched resting on their favourite rock
pile for some 70 minutes in the late afternoon on 20
January 1985 (pp. 3-4), eventually became restless and
congregated on the topmost rock. At this stage there
commenced a conversational growling amongst them - barely
aud Lbl.e from my posi tion 15 m distant. Each growl was in
fact a quf.et , gutteral 'burrgs' note, an obvious deriva-
tive of the peeurg call.

c

The WEE-CHIKcall.
This double-syllabled call, usually repeated two or

three times in anyone sequence (Fig. 10C) appears to
f'urict Lon primarily as a contact call. A bird which has
flown by itself and settled at a point distant from its
mate or other members of the group will uaua Lly call in
this manner. A dependent juvenilE' will also intersperse
its peeur..s. calls with an occasional \'Jee-chik call. The
call is far-carrying and unmistakable compared with dis-
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tant _2eeurg calls which can be confused (by the human
observer) with calls of other species. A foraging parent
returning to a dependent fledgeling will also utter this
call, with prompt vocal response from the juvenile.

The call may also be used in a territorial context to
advertise presence because individual birds in resting
groups will occasionally call in this manner.

The 'LANNER!call.
In my field notes I termed this the ' Lanner call'

because of its resemblance to the kirr-eee call (Steyn
1982) of the Lanner Falcon Falco biarmicus. It is not an
easy call to transcribe and may sound different to other
observers. It is possibly the same vocalization as the
tchew-kee call described by Short (1971d). A sonogram is
provided in Fig. lODe

'It is uae d in a variety of situations and is most
commonly uttered by a bird alight.tng after a flight of
50 m or more to a rock on which another member of the
group is already perched, or by an alighting group to one
another. It is also sometimes used in flight, but such
occasions seem rare. It sounds like a high-intensity s~a~e
vocalization and peeurg calls from an excited o~ agitn:~J
bird sometimes merge into ILanner I calls. A hand-rear":
juvenile only a few weeks old uttered these calls WL'·~.

being force-fed and the over-riding jmpr~~sion was that .:
was affront;ed at being handled and restrained; the cal.

expressed annoyance and rebuke, but not panic.

DISPLAYS
( Short (1.971d), commenting on his relatively brief s~U;!-

ies of southern African woodpeckers, stated that overt
displays were rarely noted in Ground Woodpeckers and attri-
buted this to the intimate association pertaining among
individuals of a group.

Non-ri tualized movements and displays observed in nhe
course of this study will here be divided into 'Cwocategor-

c

les. In the first group are intention or anxiety movements
which the bird uses in everyday situations. In the second
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group are more ri tua.lized movements and evident displays
used in. antagonistic encounters or mating cer-emoni es. In
general, displays of the first group will be found ito be
widely shared at the sub-family level, whereas the lllating
ceremonies are likely to be unique, in at least some
respects, to the species involved.

c

GROUP I.
Wing-flicking and head-dippin~.

Wing-flicking involves a rapid (eye-blink speed) out-
in movement of one or other wing and is employed in a
variety of situations. In 37 recorded instances, 15 occur-
red prior to flight or movement on the rock after a. period
of inactivity and thus might be ~lassified as flight
LntentLon movernerrcs , Conversely, eight observed instances
occurred af~ flight, without the close presence of anoth-
er bird, and in seven observed cases wings were flicked
wi thout prior or subsequent acti vi ty. One resting bird
wing-flicked once prior to preening and another prior to
scratching. Two cases WEre recorded in anxiety situations
(though it was not determined what had alarmed the wocd-.
pecker ) and in three cases : ada tor- abuse (mobbing behav-,
iouI') involved extensive wing-flicking.

The head-dipping or bowing movement is likewise used
in anxiety situations and is sometimes employed in place
of, as well as in addition to, wing-flicking. I~ was most
commonly observed during mammalian predator mobbing epi-
sodes (eight records). The balance of records (of a total
of 23) 1nvol ve four cases prt or- to flight, one before and
one after drinking and two cases after copulation. This
movement may be derived from a pecking movement; it is
perhaps significant that in one instance of hLgh-d.n tiene.fty
mobbing behaviour when a group ·.)f woodpeckers had detec'ted
the approach of an Egyptian Mongoose (page 70), redirected
pecking of the substrate was obeer-ved , In such instances
the woodpeckers are not overtly displaying to each other
so much as engaging in group predator-mobbing behaviour.

I\.._
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GROUP II.
Antagonistic display.

I have only once observed a real dispute between
Ground Woodpeckers and this ~ccurred a~ Dargle in November
1979 when two foraging groups evidently encourrcer-eueacn
other at the common boundary of their repective territor-
ies.

(

The ona group was under observa~ion on a rocky slope
at 16h10. It comprised two adults and two juveniles which
had fledged some eigh~ weeks prev~o~sly. Some of the birds
were foraging. Quite suddenly chaos seemed to break 01".t.
There was chasing, accompanied by loud vocalizing, nle::.1.nly
Lanner calls. At one stage there were six birds in view
simul taneously with others calling 'off stage I. One bird
was frequently chasing and supplanting another; they went
back and forth but nne movements were so rapid, with
frequent momentary disa~nearances behind boulders, that it
was impossible to see whether pursuer and pursued swopped
roles at any stage. There were two aerial flights with
near grappling, both combatants flying up and pecking at
one another, much in the manner of a bird fighting its
reflection in a window. When perch~d, the typical posture
was as sketched in Fig. l1a, ~he bire' sleeked, neck
outs~retched and bowed concavely, tail sligh~ly fanned,
occassionally and very briefly cocked. The r.hroa~ feathers
were erec~ed and l~ok~d dark by comparison with the chest
and lower parts; in fact ~he whole head appeared dark and
wi th a perpetually open beak (~o display black gape per-
haps or alternatively panting wi~h exertion) the pale-col-
oured eye contrasted well.

I could discern no obvious display of the carmine-col-
oured plumage on belly or rump during these encounters t

nor was i ~ possible even to determine which sexes were
involved. My attention was on +ne main combatants and the
impression was that some of the other birds were merely
perched and watching. There were two bouts of such behav-
iour, separated by a couple of minutes, before ~he groups
parted per-manerrtIy , It was not possible to determine how
many woodpeckers were in the otner group.

(
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Because natural encountErs of this ~ype were s6 rarely
observed, it was necessary ~o con~rive a situation in
which a wild Ground Woodpecker was confron~ed wi~.h a
po~en~ial conspecific in~erloper. This was achieved at
Elsies Peak by posi~ioning a stuffed model on a favourite
rOCK. After several unsuccessful at tempcs t a single bird
(an adult female) was at.t r-acted by a tape-recording of the
peeurg call. She landed on the slope of the rock below ~he
model. Her plumage W£l.S sleeked t tail partially fanned and
depr~ssed 'to the rock, and the beak, head and body, viewed
dorsally, were held in a s~raight line. She ~tarted head-
dipping and win,r-flicking and commenced 901.1 swj,nging
moves. In these moves the bird stood at about 451.1to the
model, then pivoted thr-ough 90° to pose at 451.1on the
opposite quadrant (.t'~g. 11b). When posing at 4Gu the malar
stripe is shown to advantage. 'l'herewas HO vocalizing and,.
no beak opening or gaping. The beak and hea~\ were held
eleva'ted showing the pale whitish throat r.o advantage
(Fig. 12a). After moving around the model, the woodpecker
attacked it from the one side, pecking at 'the face
(Fig. 12b). Then she leapt on'to the back of the model and
stiar-ted raining blows on tine skull (Fig. 12c). At this
point I Lrrcer-veried, fearing 'that:she would damage the
model beyond repair.

Short (1971d) mentioned a head-swinging display. How-
ever, in the display described above the head is kept in a
straight line wi tn the back and tail and the: whole body
pivo'ts. I have observed Similar displays from resting
Ground Woodpeckers in response no t.ape-c-ecor-dedvocaLd za-
tions. Without leaving its rock tne responding bird has
pivoted first one way and then the other, viewing the
source of the sound alternatively from either eye.

(

Display flight.
The normal f 19ht of the Ground Woodpecker is a dip-

ping, seemingly 'h~avy' flight with audible wingbeats,
typical in fact of many wocdpe cker-s, A char-acter-Lst Lc of
this species however, is a display flight which may serve
to advertise territory but also often precedes copulstion
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( Figure 12. Adult female Ground Woodpecker approaching and
attacking model; Elsies Peak.



or copul at Lon a "ttempts. Typically, a bird, presumably the
male of a maned pair, will sud, enLy leave a resting group
and commence an erratic, jinking flight 'to the accompani-
ment of loud peeurg calls. The flight may take "the bird
"temporarily out of sLght over ridges, or it may zigzag
back and forth in front of 'the perche:d ma'te and group. The
flight usually lasts less than 15 seconds and frequently
culminates on landing with wee-chik or 'Lanner' calls,
followed by the pre-copulatory display.

c

The 'Kingfisher' disElay and mating ceremony_
This display usually precedes successful copulation

attempts, particularly after the erratic display flight
described above. The displaying bird stands erect in fron't
of the female and holds out both wings. I have termed this
the Kingfisher display beacause it is reminescent of the
open-wing display of some Halcyon kingfishers. The female,
if receptive, turns away in a submissive posture with head
held low and hori~ontally and with wings slightly drooped,
thus exposing the carmine patch on the rump. The upright,
~pread-wing posture of the mal displays the carmine lower
ches t and belly pl umage to advantage. The wings I 'though
not strikingly patrt er-ned as in Halcyon Kingfishers I do
have contrasting, br-dght yellow f'.ight feat er- shafts un
the underside as well as the upperside. T~1is feature is
not shared with other southern African woodpeckers, whose
underwing feather shafts are dull and lacking in contrast.

In a successful copula'tion (observed ten times in this
s cudy ) 'the male mounts the back of the female (who has
submissively turned away from him as aforementioned) and
gradually falls over to the lef't side where he lies
momentarily with both wings spread; in 'this post tion the
left wing is usually lying on the rock and the right one
is extiended upwards. COP!). rt Lon a t t empt.s which do ",ot end
in this fashion are frequently followed by 30".1e sort of
redirec'ted activity (such as bill wiping) and are presum-
ably unsuccessful. The copu La t Lcn observed and deacr-Lced
by Short (1971d) was probably an example of unsucceasf'u l

(

(

coi'tion.
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PREDATOR AVOIDANCE BEHAVIOUR
A striking aspect of Ground Woodpecker behaviour con-

cerns overt and evident precautionary measures adopted to
avoid predat:ion. Pot:ential predators can be divided int:o
two classes, aerial and terrestrial, and reactions to
encounters vary according t:o which is involved.

No instances of actual predation on Ground Woodpeckers
have been observed, but the birds reactions to pot errt La.I
predators leaves little doubt that: aerial predat:ors, espec-
ially falcons, are the most: feared. The passage of a
Lanner Falcon as much.as 500 m distant will cause woodpeck-
ers squatting on a rock to sidle down its hidden face. A
close pass by a falc~n or indeed by any rapt?r will result
in all of t:he group precipitat:ely leaving their positions
and scuttling under "the rock; it is probably no coinci-
dence that rocks favoured for rest:ing usually have easily
accessible hollows or crevices beneath them. The woodpeck-
ers I behaviour in such instances is ident:ical to that
adopted by Rock Hyraxes Procavia capensis which sun them-
selves on exposed rocks but scuttle down into crannies
amongst the piled boulders at the approach of danger.
Ground Woodpeckers and hyraxes may occasionally be seen
resting together on the same ruck, though the woodpeckers
will usually vacate the rock if a hyr ax approaches too
closely.

The act of taking cover is not normally accompanied by
any vocalizatinns ~ perhaps because the birds cou.Ld in-
crease the danger by drawing attention to t:hemselves; in
any event 'the close proximity of members of the group
ensures t:hat precipi ca te movement: by one bird alerts the
others. An actual attack or near miss by a raptor evokes
actual shrieks from the woodpeckers, a response very akin
to human behaviour in similar situations. One such inci-
dent was witnessed on Elsies Peak in August 1984. A pair
of woodpeckers were pr-eenLng vigorously on a rock apex
overhanging a cliff face at the end of a rock ridge. After
seme five minutes one woodpecker ut:tered a peeurg call and
Doth birds dived off their perch and were lost to sight
below the edge of "the cliff. Seconds lat~r a Redwinged
Starling arrived and landed where the woodpeckers had been

c
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perched, but it took fligh~ aga i n after some 20 seconds.
One of the woodpeckers then re-appeared and perched on the
exact spot vacated by the starling J looking in a south-
westerly direction. It suddenly turned and flew down over
the north-facing cliff edge and seconds later a Rock
Kestrel Falco tinnunculus stooped past the pinnacle. This
stoop was certainly at the woodpcck er , though it may have
been in play because the speed of the stoop was much
faster than th?_t: of the corrtr-oLl ed parachute-l:ike drop
(Steyn 1982) by which the Rock Kestrel. normally takes
pr-ey • I oouvd not even be sure tinat the woodpecker had
seen the approachi~g Kestrel since at no time did it look
::_p in the direction from which the hawk had stooped. After
'';he Kes+ -(~1 had flashE;'d pa~t ther-e was a loud t ahr t ek tng
2~eU~::s. followed inatantly by\ a high-pitched J r-eat shriek
~~lQ~ 1ed me to wonder ~hether one of the woodpeckers had

_t",ught by the Kestrl,\l on the cl iff face. I made my
to the pinnacle\and from that vantage point was
e both woodpe ckur s sitting on a le'jge of the

c

) ,;,.£1' '~<'''~'~ ,:-;;ing no s f.gna ~tf alarm.
AU./ ,~)~'l·~ti~ting bird will alarm the woodpeckers if it

comes upon ·,·h\';S.J'l or over them suddenly. On Elsies Peak on a
sunny June t',:~'tet'noon a group of 'three Ground Woodpeckers
'tumbled off 'their rocks and sought temporary cover in a
crevice when a flying Rock I~lartin Hirundo fuligula came
around a boulder very low down and straight at them. This
bird had been fOl aging in the vicinity for some time and
'the woodpeckers were quite unperturbed by it, but its
sudden close appearance and lOW-level, fast, approach trig-
gered predator avoidance tactics.

The slow approach of non-raptorial birds does not
usually result in pr-eda tor=avo rdunce behaviour t but one
incident was observed in Glencairn in which all the norms
of Ground Woodpe -k er- behaviour appeared to be violated.

(

Early
calls

one mor-nLng in January 1985, some s hr Leky •peeurg'
wer-e heard from the marsh when a Hamer-kop Stork

\...,
Scopus urnbretta flew low over the reeds towards the seal
labouring into the teeth of a strong southeasterly wind.
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While the Hamerkop was st:i11 about fift:y met.r-e s distant
from t:hem, a group of four Ground Woodpeckers, two adult:s
and two young, flew up from t.he reed beds . -i ch a wild
chorus of peeurg not:es and perched briefly on the roof of
a house before flying on up to the rock-strewn firebreak
on the hillside, where 'they stopped calling and were
quickly lost: t:o sight.

This incide~t provides a genuine example of the excep-
t:ion t:hat proves the rule. It might reasonably be presumed
tha t the woodpeckers mf.stook the low-flying s cor-k for a
s ceppe Buzzard But:eo buteo, since 'the two species are of
similar size and colourat:ion and there is a visiting
Buzzard which frequents the Glencairn valley and slopes of
Elsies Peak in the summer months. Whatever the case,' the
woodpeckers' behaviour was uncharacteristic in that they
ini tially 0Y.~W attention to t:hemselves by loud vocalisat-
ions and L, flight movemen't. However, reedbeds are atypic-
al habi ta t for the species and the Glencairn marsh con-
t:ains no rocks which the vccdpecker s could have hidden
behind or beneath. The loud calls probably served to alert
the young birds to the approach of danger and the two-
stage flig~t: took the group directly to the nearest rocky
area. Had the appr-oach Lng bird been a falcon or goshawk,
the woodpeckers' response would have been inappropriate
and possibly fatal for one of t:heir group.

Responses r o t:errestrial predators are rather differ-
em: and the t er-m "predator abuse" is more descriptive tnan
"predat:or avoidance II. Two inst:ances have been 0bserved ~
both involving mongooses.

The first was at Coleford in June 1980. I was wat:chlng
one woodpecker perched on a rock above a waterfall when my
a tcerrt t cn was drawn t o a commotion furt:her up the slope.
The other five woodpecker-s in the group were ut t er Lng
strident peeurg calls a s an Egyptian Mongoose Herpestes
ichneumon came slinking down through nne short: grass. It
skirted the waterfall, kee pLng to the s t ee p grassy slope
at: one side. All six of the woodpeckers followed it:s
progress, eventually perching on t:he basalt: slabs flanking
t he wat:erfall, ~ook i.ng down on the mongoose and giving
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loud peeur_g calls to the accompaniment of much head-dip-
ping. They only quietened when the mongoose had disappear-
ed from view further down 'the slope and 'they made no
attempt to follow it.

The second incident was seen at Wellington, during the
same mcnth. At 15h30 the 'twowoodpeckers, which had initi-
ally been r-estLng , flew from their rock and crossed the
firebreak to land on another group of rocks which were
also a favourea resting place. No sooner had 'they arrived
however, than they broke out into a clamour of peeu>:"gand
'Lanner I calls. The cause of the excitement was a large
Slender Mongoose Herpes'tes _eanguinus which I glimpsed
briefly amongst the rocks. The woodpeckers went on abusing
it for seven minutes and such was their outcry that birds
of several other speciAA - longclaws, cisticolas, widow-
birds and a Fiscal Shrike Lanius collaris all converged on
the spot. They did not take part in any mobbing however,
perhaps because they did not aec the mongoose which had
either holed up under the rocks or slipped away under
cover of t~e surrounding rank vegetation.

Because these woodpeckers spend a lot of time on the
gr-ourd when feeding, and grass and other vegetation limits
their field of view, diurnal mongoose species, opport-
unistic preda'tors at all times. are probably the most
dangerous 'terrestrial enemies.

Snakes must also constitute a risk and although 'there
are relat:ively few preferentially bird-eating species with-
in the woodpecker's geographical range, the Spitting Cobra
or Hinghals Hemachatus haemachatus, and the Cape Cobra Naja
nivea are both potential predators. The Cape Cobra, al-
though only found in the western half of the Ground
Woodpeckers' range (it is not known to occur much east of
28IJE) may even be a significant predator because of its
partiali ty for dry gullies and its propensity to invest-
igate and live in rodent and other animal holes (Fitzsim-
ons 1962). Th~ Puffadder Bitis arietans, although primar-
ily a rodent-eater, is also an opportunist predator of
birds (Rasa 1985) and is a common reptile in the Ground
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Woodpecker's habitat throughout southern Africa.
Although a natural encounter between a Ground Woodpeck-

er and a snake has not been observed, resting woodpeckers
startle easily if a Cordylus lizard climbs up over the
edge of their rock to sunbathe. More significant perhaps
is their behaviour when goLng to roost. The f·irs't bir.d to
fly to the r-oosc f ng tunnel may sit hunched at the entrance
for as long as five minutes before entering. Once insid€,
remaining members of a group tend to pause at the entrance
for only short periods or not: at all. Such behaviour is
most simply explained as a means of check Lna (by list-
ening?) that the r-oos t Lng burrow has not beef! occupied
during the birds I absence by sorr:e ot:her animal, be it

bird, mammal or repti Le, Similar caution is displayed by
the Grea'!; Spotted Woodpecker Dendrocopu~ major. which will
avoid a roost hole if it hears the grumbling of an Edible
Dormouse Glis glis within (Cramp J985).

Avoidance of perceived potential predator~ is a normal
behaviour pattern documented for a wide range of prey
animals and is not particularly remarkable. However, post-
ing lookouts to give early warning of th~~ approach of
danger is a strategy seldom encountered, and is rarer in
birds than it is in mammals. Sentinel behaviour is, how-
ever~ well developed in the Ground Woodpecker and is invar-
iably manifested by a s ol t tary bird occupying an elevated
perch in the immediate vLcLnI ty of a foraging mare or
group.

When only two birds compose a group, early morning and
late af cer-noon feeding may be pursued without either bird
acting as a louk-out, presumably because the need to feed
adequately at such times outweighs the risk of foraging
withou't sentinels. But between these two periods~
alternate foraging and sentinel behaviour seems compulsive
and extensive observational data demondtrates regular ex-
changing of roles between the two birds (Fig. 12D). The
foraging bird flies up from the ground to join its mate
and often beak-wipes vigorously. The mate then descends to
the ground to forage. After several minutes the process is
repeated, and the exchange of roles cont rnues until both
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Figure 12D. Alternate foraging behaviour by two Ground Wood-

peckers, March-July 1980. The perched bird acts as the sentinel.

Asterisk :;: beak wiping. Periods b and d commenced at 16h58 and

17h31 respectively (near sunset) i other periods started between
08h29 and 16hOO.
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birds have fora~ed sufficiently, after which they may rest
together on a rock for an ex~ended period. When ~he groups
a~e larger, sentinels can be seen even during peak feeding
periods in the late afternoon, ~hough at such times
change-overs tend to be more frequent. It is difficult to
collect quantitative data in groups of more than two
birds. Change-overs are easily observed but inability to
identify individual group members prohibits determination
of whether all or only some group member-s are on the
sentinel roster.

The evidence for serrtLneI behaviour set out in Fig.
121) represents 18 observation periods totalling 265 min-
utes and can be statistically tested. An appropriate Null
Hypothesis is that behaviour of one bird is no~ influenced
by the activity of the other. Observed activities can be
tabulated in minutes under the categories Iboth feeding I ,

'one feeding/one perched' and 'both perched' and expected
values "for these cells can be calculated. A chi-squared
analysis of these data yields a highly significant result
(P .0001), firmly rejecting the Null Hypothesis of indepen-
dent behaviour on the part of each bird.

Sentinel birds do not always give an audible alarm
call at the approach of danger and vocalizing probably
depends on the nature of the perceived threat. As afore-
mentioned, alarms are not normally uttered whn~ a hawk is
espied. If approached by a human, a sentinel will some-
times challenge with a strident E_e~urg call; at o~her
times it will simply flyaway. Depending on the intensity
of the alarm call, foraging birds may fly up to the
nearest elevated perches to see what is coming. Flight on
the part of the sentinel invariably resul~s in the rest of
the group promptly flushing from their foraging positions
and flying off in the same direction. At Wellington, where
fence post tops were frequently used as perches (because
there were lots of fences and relatively few rocks) J a
sentinel which saw me walking past on the opposite hill-
side hitched i'Cself down the far side of its post and
gradually sidled around it in or-oer to stay concealed.
Perhaps my 'passing-by' dis~ance did not pose an imminent
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threat to the woodpecker, bu~ i~ fel~ exposed and adopted
~he same 'keep-out-of-sigh~' stra~egy as i~ would in res-
ponse ~o a distan~ly passing hawk.

c

DIsnUSSION
Of the Ground -W(cdpec~er's tnr-ee di st Lnct Lve calls,

the peeurg call is nne most variable one and appears t o
serve several functions. In ~he form of an alarm call, the
higher frequencies are emphasised, doub~less ensuring that
it is audible above the low frequency, wind-generated
noises characteristic of i~s environment. Similar calls by
the Redwinge~ Starling and ~he Rock Hyrax suggest tha~ the
physical constrain~s of the environment have resulted in a
degree of convergence in the vocalizations of ~hese unrela-
ted species. In thds corrcext j_ t is nocewor-thy that the
Northern Flicker Colaptes aura.~us of North America, which
in some areas frequents habitat similar to that favoured
by the Ground Woodpecker, has an almost identical call
(LA. W. Iv'lacdonald,pel's. comm.).

The erratic peeurg flight is pr-esuraed to be a display
because it frequently culminates in the spread-wing 'king-
fisher I display which usually precedes successful copula.-
~ion, but Kilham (1974), who has described similar erra~ic
fligh~s in seven species of nearctic woodpeckers, consid-
ers them to be forms of play; he noces "that they usually
occur within the first hour of dayligh~ and involve dodg-
Lug 8!!lOHgSttrees. wnether or not KdLharn ' s tnter-pr-et.a t t on
is valid, it is evident that there is a propensity for
such a flight form in picids. Shor~ (1982) refers to
"flu-cter flights" and comments that they often cuLrnLna t e
on landing wi-ch a spread-wing display. Flu~ter flight
displays are generally shor-c flights designed to maximise
conspicuousness in "the limir.ed field of view in woodland
nab i t.ars. By contrast, the long, rapid, j inking flight by
"the Ground Woodpecker takes advan cage of the unlimited

\-
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( space and visibility
Further, I have never
hour of daylight but
afternoon; the flight
resting group_

of the open country it
observed "these flights in
always in the forenoon

inhabits.
t:hefirst
or early

is often performed in front of a
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'he erect stance and spread-wing post ur-e of the 'ki~6-'

fisher' display brings into prominence the red belly. lea"eh-
ers and also the contr-ast Ing golden-coloured unctershafts
of the fligh-r; feachers. The submissive turning-away and
drooped-wing posture of the responding female shows t:he
red rump patch which is o'Cherwise not deliberately display-
ed by perched birds. The Ground Woopecker is t;he only
s.outher-n African picid wi t n red vent:ral colouring, and
although the extent and int:ensity of this colouring shows
clinal variation (for colour illt.strat:ion see l:arle 1986)
it is nevertheless a distinctive f'ea rur-e in all indivi-
duals and is a likely component; of tine SlvJ.RS. The carmine-
coloured rump may also comprise a link in the chain of
co-adapted stimuli which lead r o successful coi t Lon; it
possibly serv~s a dual signal function since it is visible
in flight to following birds. Short (1982) sugge s t s t nat
rump patches in pic~ds may have significance in t:his
context.

The sequence of movements by the male in achieving
coition are characteristic of many woodpeckers, it: beiI1g
usual for him to drop over. to the female I d left: side.
Crocket:t and Hansley (1977) have commented that the resul-
ting side-by-side position is pr-esumabLy assumed to per:.,i:
cloacal contact; which might be made difficult: in t :J.

orthodox position by t:he stiffened rectrices char-ac t er .. -
'Cic of picids. Kilham (1974) provides a detailed descr.;~-
ion of t:he sequence of movements in the Downy Woodj:)('.I' ••.~.
D~ndrocopus Euoescens:
"0nce mounted on nhe back of t:he female, t:he male L" ~:..:.

like the males of other species of woodpeckers .•.. f;;.ll:~

gradually t o the Lef t , During this time his t:ail is n.cve c
under that of the female and at the time of cloacal
cont:act is t:urned forward to lie along her right: side. The
male meanwhile holds his balance by spreading bOt:1'1 wings.
His right wing may lie across the lower back and "tail of
his ma'Cewhile his left one rests against "the branch where
she is perched.1I

Kilham's comment on the purpose
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position is of comparat:ive interest.
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Woodpeckers usually ~akes place on flat rocks, not on
rounded and of~en narrow branches; balance is consequen~ly
no~ a problem for the male so his righ~ wing does not have
to be braced across ~he female.

The level, head-d n-d rr "'-wi th-body, pr-e copuLator'y pose
of the female may be significant in the concex't of the
lack of distinctive crown and nape markings iL the Ground
Woodpecker. In some woodpeckers with bold head patterns.
the female I s invi tat t on stance is charact:erised by her
head being held up and "Cilted backwards (e.g. Great spo t.....
ted Woodpecker, Steinfatt 1937; Downy woc;::}pecker, Lawrence
1967).

In summary, the SI;1RS of the Ground Woodpecker would
seem ~o comprise ~ sequenc~ of signals involving "Che
~'-!£.£. and ~-.2hik calls, .....he precopulatory displays and
postures and tne unique plumage patterns. The vocaliza-
t Lons and plumage patterns are peculiar "Co this species
and have resulted f'r-om its adaptation to its prefered
environment t whilst the movements and postures are ver-
sions of evidently deep-seated, innate behavioural pat-
terns whi.ch became establ ished early in the woodpecker
lineage.

One unique behav i our-aI char-accer-Ls t i c of', woodpeckers,
t.he use of the bill to procuce loud drumming s ounds on
appropriate wooden substrates~ needs mention. Drumming is
used by arboreal woodpeckers for signalling (Jellis 1977)t
each species employing unique cadences of beats, and slow-
er "Capping may be used in many species as a form of
signalling between member-s of a pair, especd aLly dur i ng
reproductive activities l~.g. nest relief). I~ is not
surprising 'Chat birds adapted 'to chiselling holes Ln to
hard wood 'Co obtain food and shelter for themselves and.
their young should have deve Loped the acoustic byproduct
of such ac t ivt ty into species-specific signals in sylvan
habi~ats where limited visibili'Cy favours acoustic dis-
play. I'C is equally unremarkable tha"C a terres~rial wood-
pecker adapted to a vir~ually treeless habi~at wit:h unlim-
Lt ed vLs LbLl Lty should have lost both t.ne means and 'the
need for such signalling.

, (
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Sullivan (1984) discusses social foraging in ~he Downy
Woodpecker and shows how the woodpeckers benefit from
membership of mixed species flocks through the enhanced
v~ 1 lance of such groups. i>1ixed flocks of birds are a
common feature of woodlands and forests in both temperate
and tropical regions worldwide. In Africa, su~h flocks
frequently include a pair of woodpeckers. Member! of mixed
flocks may enjoy enhanced foraging success diNd;tly
through the collective t beat ..ing t action of t he flock and
indirectly through group vLgi l arice releasing ex tr-a time
for individual foraging. Woodpeckers r=v« c ompar-at tve Ly

specialized feeding techniques and are unlikely to benefit
directly from the flushing of cryptic prey by other flock
members so the advantage of joining such bird par~ies must
s t ern largely from the benefits of group v LgI
observations of bird parties (Oatley 1969)

nce , My own
Lead me to

{

be:ieve thRt for the majority of flock members, early
war-n ing of approach or attack by a predator is or gr'eater
benefit than enhanced foraging opportuni~ies.

The Ground Woodpecker makes no recourse tC:1 jOining
such mixed species flocks which are essentially phenomena
of sylvan habitats. They have ins~ead taken collec~ive
vigilance to a level not achieved by any other pLct d by
developing a sentinel system. Because the sent ....nel does
not often use vocal warnings but is always per-ched close
to the foraging mat e or group, it is evi derrt tha t the
look-out, in addition to being vigj.lam:;, must be visible
to those of its group foraging on the ground so that its
ac~ions cue ~he foragers ;0 appropriate responses. A forag-
ing woodpecker will be looking for ant nest hole s but it
can look up at intervals to see the s errt t.ne l , who is
probably in 'the periphery of its vision most of ;he time.
A feeding bird necessarily has its head down, beak tLp in
t he ground and tongue at work extracting ants f'r-orn their
subterranean galleries, but at such moments it does not
need to look at the ground and can conceivably keep the
sentinel in view.

Sentinels orientate to the sun, if it is v i.s i of e , in
the' same way as resting birds do. 'I'he functi 1 of such
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deliberate or-Lerrca'tLon Is deba'table; its possible role in
thermoregulation has been discussed in Cl'lapt:er 3. In the
contex't of vigilance i't could be beneficial for a differ-
errc r-eason , If it is advarrte.gecn-s for a pr-eda t or- to mount
an a tcacx w i.tih 'the sun behind it, tihen by facing the sun
'the prey could ensure that it was scanning the direc'tion
from which danger was most likely 'to come. I't is not
possible to do more than specula.'te on 'Chis :n r cer- since
actua a tcacks on Ground Woodpeckers have no t beeri obser-
ved, except for 'the incident involving the Rock Kescr-eI
mentLoned earlier in this cnapt er , bu t a 1jgh t over-cas t
prevailed a t t.na t 'time. Quan'ti ta 'Ci ve evidence would be
hard 'to ga'ther and it; might be expected tha't wind direc't-
ion and speed could also influence the angle and direction
of a tt.ack by a bird of prey. The fact that Ground
Woc~Decker sentinels will perch with their backs to relat-
i vely s tr-ong winds in order co face 'the sun does not
provide much support for the concept of nher-mcr-egu.lauor-y
benef t t , bu,; such orientation would enhance vigilance if
hawks or falcons frequentJ y attack 'out of the sun' as
fighter pilots did in World War II. Wha'tever the exp~~nat-
ion, it seems eviden't 'that; risk of predation has been~ and
possibly still is I an irnpoprqnt component of 'the Ground
Woodpecker's environmen't.

o 0 0 0 0
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6. BFEEDING BIOLOGY AND GROUP SIZE

"Though belonging t9 the woodpecker trib.es, ow it never

pecks wood, but bore!!.._its way into the banks of rivers,

sides \')f hills, or the walls of mud buildings, 1.\ search

£!_lts prey, and for a home for its X9ung.

I.~. excavates a hole, so..!!!.,etimesseveral feet in depth, in

whi0h to deposit its esgs, which are pure white and from

three to five in number."

Edgar Leopold Layard (1867): The birds of South Africa.

INTRODUCTION
Knowledge of the breeding biology of the GrounrY Wood-

peck3r is relatively elementary. The known facts relate to
the time of nesting! the nest sites, clutch size, egg
dimensions and the role of the sexes in the incubation bnd
feeding of the young. The incubation and nestling periods
have not been determined. The laok of information on
breeding is undoubtedly due in part to the relati ve in-
accessibility of the nest chamber which precludes in-
spection of the contents without speCial equipment.

(

TUNNEL EXCAVATION
The excavation of the nest tunnel would logically

qualify as the first step in the breeding cycle. Tunnels
are utilized for both nesting and roosting however, and
may be occupied throughout the yaar , They also appear to
be fairly durable, so a popular s Lt e (Fig. 13) may have
many tunnels and there is not always the need for new
excava tions at tine beginning of each br-eecLng season.

'rhere are two publ ished references to tunnel excava t-
I on by Ground Woodpeckers. In the first (Robinson e t al.,
1.957) two birds were observed excava tLng a tunn eI in i,lay.
1-:::was noted that "the work was lleisurely' and after two
consecutive daily measurings it wa! found to have increas-
ed in length by 5 cm. The mon~h ~f May is well outside the
breeding season so conceivably the tunnel was to serve as
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Figure 13. Tunnels of Ground Woodpeck\~rs in the bank of
the dam at Wellington, Natal. 'I'he bank also contained
tunnels of smaller birds such as sand martins; the wood-
peckerls favoured holes are indicated by arrows.
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a roos"C.
The second published r-epor-tis by Snort (1971d) who

observed tunnel excava t t on near Dullstroom, Transvaal, in
September. This was presumed to be a nesting site and was
excavated primarily by the male.

The only occasion wnen I have observed appar-errcexca-
vation was in May at the Cas"Cledene s"Cudy site, in Na"Cal.
The woodpecker appeared "Co be tunnelling at the top of a
bank just under the lip of an overhang and i"Cspent some
fifteen minutes on this ac"Civity whils"C ano"Cher bird look-
ed on from a nearby outcropping rock face. This took place
in warm, sunny weather shor"Cly af"Cermidday.

It is probably sate to assume that tunnelling activi-
ties that take place outside of "Chemonths July "CoNovem-
ber (the usual breeding season) are for nne purpose of
roos"C sites rather than neSi::sites. Both roost "Cunnelsand
nest Lng tunnels may occur sLngLy or in groups in favoured
banks.

c

NEST TUNNEL SITES
Earthen banks of streams, dry gullies (dongas) or

man-made cu"Cti~gs are the most usual sites for nest
tunnels probably because vertical, excavatable eubstr-aces
occur most frequently Lrr "Chis form ~n Ground Woodpecker
nabt tacs. Slip scars (crescent-shaped banks resul title from
ooil slumping on s"Ceep slopes) are frequently used in the
Drakensberg foothills. WeaThered limestone cliffs and sof"C
sandstone cliffs have been cited as "Cunnel sites in public-
at Lons (Uys and lJIacleod1967; Robinson at al. 1957). Other
si"Ces, recorded in "Che Nest Record Card collection of "Che
Southern African Ornithological Society, include a termi'te
mound near Ci"Crusdal in ~he wes"Cern Cape, and 'the chimney
of a deserted farmhouse in the Clocolan district of the
Orange Free stace : bocn parents were observed feeding 'two
young birds wnich had emerged f'r-om, and were sItt;1ng on
'top cf, "Chechimney. Uys and Macleod (1967), in a paper on
the birds of the De Hoop Vlei near Bredasdorp in the Cape,
at.at e t.na.t 'the Ground woodpecker-s "show a preference for
old ruins, of Which_!:I}ereare several in the area, where
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t:hey excavate LyS'C holes in the crumbling walls." In this
respect the African Ground woodpecker shows sir.'ilar be-
haviour to the Andean Woodpecker Colaptes rupicola, which
pockmarks 'the wall s of old buildings with 'tunnels. 'I'here
is also an unpublished report of a nest in the Giants
Cas'tle Game Reserve in Natal in which tne eggs were merely
placed in a deep crevice in a large boulder (P. le S.
Milstein, pers comm.).

The he igh t above ground level of 'the tunnel entrance
is variable, ranging from 30 cm to over 6 rn , and appears
to result from the nature of 'the si'te chosen, ratner than
'to be a cri'terion determining choice of si'te.

The dLame t.er- of a tunnel is 75-80 menwith an enlarged
chamber at the end. The chamber is seldom in a straight
1 ine with the errrr-ance bu t is offset to one side of 'the
line of the 'tunnel, or the tunnel is curved. Tunnel length
is variabie, ranging from 46 em to 1.07 m in nest records
for which dimensions are provided; the 1eng'th of 'the
'tunnel mayan occasion be constrained by the na'ture of 'the
site.

'l'wo nest record car-ds provide evidence that the same
'tunnel may be used for ues nLng in successive seasons. Botri
records came from 'the s ouchwe s ter n Cape; in one instance
the s I t e was used in two successive years whilst in the
o t ner- i 1;; was s ta t ed to be 'the fif'th year in which the
birds had bred in 'the tunnel described.

c

ALLEllGEDUSE OF NE~.;'l'ING1,lATERIAL
The majori ty of records make no merrti cn of nes t Lng

material in 'the chamber. On t:hree cards i't is explicitly
s'ta'ted that 'the chamber contained no lining whilst in 'two
cards a P8d of dry grass is recorded. Both of 'the La t t er....

records are from the Balgowan are~ of Natal. Ground Wood-
peckers s omet Lme s nes t alongside Pied St:arlings Spreo bi-
~'101"' which also excava r e t:unnels in vertical banks and
nab I t uaj.Ly place a pad of gr-aas , leaves and orher- vege_:\
t:able mat:erial in 'their chambers. One of the twO so-called
Ground Woodpecker nes'ts was in April, an improoable nest-
ing date for Geocolapte! bu't within the range of breeding
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da~es recorded for ~he Pied S~arling. Neither of ~he cards
records the colour or dimensions of the three eggs noted
as being presen~ in each case. However, bo~h clu~ches
r-epu ced l.y from theae n esus are Ldsted by James (1970) and
are indisputably genuine Ground Woodpeckers' eggs • Given
this ev tdence, an expLana t Lon might be that the Gruund
Woopeckers u~ilized tunnels pr-ev i ousIy used as nes t siues
by Pied Starlings. Notwi~hstanding ~hese records, the
usual si~uation is for Ground Woodpecker nes~ chambers to
be unlined. In this oorrt exc it may be no ced t.ha t nowhere
in ~he world is any species of woodpecker known ~o ga~her
any form of ex tr-aneous ma'ter-Lal with which no line the
floor of the nest chamber (Short 1982).

EGGS
The eggs of t.he Ground Woodpecker, like those of all

o~her woodpeckers, are pure white; according to James
(1970) ~hey are highly glossed. The mean of eleven record-
ed egg measurements is 28.3 mm x 21.4 mrn with a range of
27.4 ··29.5 x 20.1 - 22.7 mm , Recor-ded clutch sizes from
all sources are: 1,(4); 2,(4); 3,(11) and 4,(4). Although
Layard (1867), S~ark and Scla~er (1903) and subsequent
standard reference works ci~e 5 eggs as ~he upper limit of
ctuncn size I can find no detailed records of five-egg
clu~ches.

TABLE 11. Months in which egg laying is commenced by the Ground
Woodpecker.

(

MmiTH JUL AUG SEP OCT NOV DEC

No. of clutches
commenced 1 11 8 6 7 3

-
Percentage of
all clutches 2.8 30.6 22.2 16.7 19.4 8.3
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Eggs are recorded in the months July to December
(Table 11). A clutch of four eggs from ~he Newcastle area
of Na~al, da~ed 2 August 1881, indicates a laying da~e in
late July. This is ~he earlies~ date; ~he latest is for a
clu~ch of ~hree eggs ~aken at Balgowan in April. For
reasons rnent Lon ed above t nfs clutch may be suspect and is
not included in Table 11.

INCUBATION
Bo~h adul~s share the t:ask of incubation. Short

(1971d) has described act:ivities at:a nest:wit:h eggs in an
advanced scage of Lricuba t Lon , On the basis of three mor-
ning observa~ion periods he de~ermined t:hat incubating
birds sat: for "from one half-hour to two or more hours. II

Sornet:imest he male aar for the ionger periods and some-
times it was the female. The incubating bird would occas-
ionally emerge from the tunnel and uttE~r ~eurg and wee-
chick calls whilst perched on a nearby rock.

One changeover irl incubation which I observed at Kam-
berg in Natal was characterised by similar behav Lour , the
emergent bird calling loudly from a lofty boulder and
another bird responding from a distance, then flying to
perch nearby on a lower boulder before flying t:o the nest
ho l > which was situated only 0.5 rn above ground level in
~he vert:ical face of a slip scar.

The length of the incuba~ion period has not been
det:ermined but is probably in the region of 16 days.

( from 15h33
visits were

\_ single bird
nex~ visit

PARENTAL CARE AND FLEDGLING BEHAVIOUR
There are no pubLf sried records of parentaI car-e of

nestlings and fledglings by nne Ground Woodpecker. My own
observations on ~he f~eding of nest:lings are limited to a
112-minute spell of observation of a nest hole ac Car=-
lisle, Dargle, in Sept:ember 1979, t:his being the only nest
with young nhat I have found. The observations extended

to 17h25. During this period a total of three
made 'to the brood. The first:was at 15h42 by a
which spen't 14 minutes in 'thenest tunnel; t:he
was at 16h57, a second adult: arrived two
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minutes after the r Ir-s t and also entered the nest. Both
birds stayed for three minutes so there was a per-Led of
one minute when both birds were in the nest tunnel or
chamber sLmul t.ane ous l.y , Both birds paused at the entrance
to the nest tunnel for up to a minute before entering, and
also for similar periods when leaving, squa.t tLng in tne
en'trance and looking out before flying off directly
without perching on any nearby rocks.

Parent: birds arriving at the nest: are not visibly
carrying prey items and so must r-egur-gI t.a.t e food to the
nestlings. This can be seen 'to be the case once the young
have left: tne nes c , Adults seen leaving the Dargle nes c
were not carrying faecal sacs. There i~ no published
information concerning Ground Woodpecker nest sanitation,
but: 'the behaviour of a hand-reared bird was very signifi-
cant in t:his regard. The bird slept in an inverted polysty-
rene box with an opening at one side, which roughly
approximated the nest chamber. During the day the bird
would defaecate anywhere in or around its wire mesh cage,
but never in the sleeping box (which was called the 'White
House' ). Asked about: the bird I s nocturnal behav iour-, lVII's.
I. Starck, who had reared the bird, explained: "He goes
into his little white house, and I put tissues in there,
and when he does his business he pushes the tissues to the
front and then sort of does icon the tissues and then
sort of wraps it." Such behaviour suggests that feathered
nestlings do not defaecate in 'the nest chamber but perhaps
in loose material at the entrance to the chamber.

Fledglings are VOCIferous, giving vent to gutteral
~eurg calls at frequent intervals. For the first few
weeks they seem seldom no accompany the foraging parents
but tend rather to seek concealment by squatting on low
rocks, from where the peeurg call is ut t er-ed incessantly
to function as a location call. The returning parent
usually perches on the nLghes t local poLnt , and the juv-
enile flies up to join a t , begging vociferously but not
flu'ttering or shivering i'ts wings as many young passerines
do. It: pecxs at the side of 'the adult's bill, 'the adult
gapes and 'the juvenile puts i 'CS beak inside the acut t I s

(
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beak, much in t:hemanner of young doves.
A recently fledged juvenile, watched in Glencairn,

squatteti on a convoLut.ed boulder screened by tall grass
t:ussocks and shrubs on t:he hillside slope above the
houses. It made no a t t emp t t o or-Lerrcate uo nne sun but
faced downslope, which placed ita t: right: angles t o tne
sun. 1t:s location was discovered ac 15hOO, but: prior to
this and for the ensuing twen'Cyminutes, it:utt:ered gut:ter-
al purggg notes Lrrcer-sper-aedoccasionaJ ly with wee-chick
calls. The int:ervals between calls varied from t:woto six
seconds. AT. about: 16hOO some wee-chick calls were heard
from t:he marsh where 'Cheadult was foraging. The juvenile
immediat:ely increased the tempo of its Eurggg calls to one
every 1~-2 seconds. The adult arrived 3't: the roofridge of

o

the nearest house 'to be joined immediately by 'thevocifer-
ously begging ju;v·,',lile.However, 'the aduf-c kept Its beak
high, out of reach of the juvenile, perhaps wary of the
close proximity of people on the balcony of the house, and
it flew off up the valley, closely followed by the young
bird.

Subsequent search located the woodpeckers (now two
adul "CS and one juvenile) in dense Hakea gr-owth on the
hillside. Because of the densit:y of the vegeta t t on I was
able 'Co get: close enough t:o see and hear the adults
'Capping at: dead branches and checking under loose bark for
ants. The young bird watched the adult:s but:did not:forage
itself; it ut t er-ed Lnstst errc and Lncessan t purfJla no t es ,
whilst 'theadul'ts uttered higher-pitched peeu calls. These
did not appear to indicate alarm since the birds were not
aware of my presence~ but pernaps served to maintain
contact in the dense woody vegeta'tion.

When, as is initially of'tenthe case, there are ~wo or
'three fledglings, they stay in fairly close proximity to
each other, if not actually sharing the ~ame rock to perch
on. If one bird becomes separated from the 0 ther two for
any r'~ason it: will soon fly to join 'them. The par-erma
habitually forage within a radius of a few hundred me~res
of ~he young birds; a move to a more distant site results
in rh'; whole group moving, often in follow-my-leader

(
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fashion.
As ~he young birds ge~ older, ~hey ~end to accompany

the adul~s more frequently and remain close ~o a foraging
parent. A group of five kept under observation for 90
minu~es in the Cape of Good Hope Na~ure Reserve consis~ed
of ~wo adults and ~hree juveniles. They were foraging on
the ground along surface cracks in outcropping sandstone
in an area where the vegetation had been burn~ off. During
~he l~-hour period from 09hOO, an adul~ fed a juvenile on
rwo occasions; it was not possible no det er-nur.= whether
the same juvenile was fed each time (lvl.B. Skead, pers.
comm • ) •

Fledglings soon start ro Lnvest tga t e crevices, cr-acks
or small holes in any substrate; "the "tendency to peck at
and probe w"th the ~ongue any crack or hole appears ~o be
innate and has been mentioned in Chap~er 4. The young are
actively feeding ~hemselves, albeit s~ill in close assoc-
iation with a paren~, about three weeks after leaving the
nes~.

Short (1971d) found no signs in the specimens of
Ground \'Ioodpec]tershe colLected , of a di stended oeso-
phagus, which rmigh~ reasonably be expected in a spec~e~'
which feeds ij~s young by r-egur-gt t.a t Lon , In the spec:' <>,

examined, nowever-, the pr-ovencz-Lcul.uswas usually er.;.:..
and at ta ined d\'j.mensionsof 4 x 2 crn. It; is ev ident '.

~his t.hat the Qround 'woodpecker can deliver by ret:ur',.: -
t Lon subscarrtt a), meals to nest.l t.ngs or individual :~:.
lings, despite the relatively very small size of tne ....,.. .'

it erns ,

The young birds and adults remaLn tog(:i.;tH~ras
group, at least un'til tne s'tar~ of -che next
season, usually in July or Aug~st, when the

r. .' rC4 ...... '

onset

(

s~rong territorial behaviour on 'th$part of ~he aaul~ pair
results in other members of the group being driven out of
~he defended area. Tne evic~ed birds may no~ go very far;
'the 'three young of 'the 1984 brood of the 'Hotel' pair in
'the Golden Gate Highlands Na"tional Park were found in
August 1985 "tobe occupying an area adja.cent;to 'thatwhich
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fashion.
As 'the young birds get: older, they tiend to accompany

the adult:s more frequently and remain close 'to a foraging
parent. A group of five kept under observation for 90
minutes in 'the Cape of Good Hope Na'Cure Reserve consisted
of two aduLts and 'three juveniles. They were foraging on
the ground along surface cracks in outcropping eands cone
in an area where the vegetation had bF:'E'nburnt off. During
~he l~-hour period from 09hOO, an adul't fed a juvenile on
two occasions; i't was not possible 'Co det.er-mLne whether
the same juvepile was fed each time (I~l.B. Skead, pers.
c ornm , ) •

Fledglings soon start "to Lnve s t Lga t e crevices, cr-acks

or small holes in any substrate; "the 'tendency to peck at
and probe with the tongue any crack or hole appears "to be
innate and has been mention~d in Chapter 4. The young are
actively feeding tinemserve s, albeit st:i11 in close assoc-
iation with a paren't, about 'three weeks after leaving 'Cne
nest:.

Short (1971d) found no Signs in the specimens of
Ground Woodpeckers he collected, of a distended oeso-
phagus, which might reasonably be expected in a epec r E'~

which feeds i'ts young by regurgt ta t f on , In the spec iII"'!.)')_;;

examined, however, the provent:riculus was usually enLar<;Je.c1
and a t ta Lned dLrneris Lon s of 4 x 2 cin , It is evider:t 111(\

"this t hat 'the Ground Woodpecker can deliver by regllI'S'1 ea-
'tion auostant t a I meals "to nea t l.Lngs or individual f te-
lings, despite the r-eLa t Ively very small si ze of ,,1.£' j>f'e.y
i'Cems.

o The young birds and adul t s remain 'together as a fatl1.11.y
group, a"t least: unt:il t:ns st:art of t:he next: bre~dlng
s ea son , usually in July or August , when the onset: - "
st:rong 'territ:orial behaviour on t:he part of the adult: pair
result:s in other members of the group being driven out of
t::le defended area. The evicted birds may not go very far;
the three young of 'the 1984 brood of 'the IHotel' pair in
'Che Golden Gate highlands Na'tional Park were found in
August 1985 to be occupying an area adjacent to that which

\
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they had frequented with the adults for the previous
several months.

c

ALLEDGED COMMUNAL BREEDING
Short (1971b) states of the Ground Woodpecker that:

"They nest in groups of several pairs, or in solitary
pairs which may have a third Hhelper" associated at the
nest."This implies that the Ground Woodpecker can be added
to the list of species which ar e communal breeders. A
similar statement is made in his definitive work Wood-
Eeckers of the World (Short, 1982) on page 25. whilst in
the spec i.es account on page 206 he is s omewhat; more
cautious, stating: 1I0ccasionally one of the young birds
may r,s-main with the adults into the next breeding ~C?'. '.Ci..!,.

perhaps helping to feed their young of that season. II:'" i s
clear from his paper on the habits o:f southern African
woodpeckers (Short, 1971d) that he observed a trio of
birds that foraged together in the afternoons but in the
mornings he saw only the mated pair, the male of which was
engaged in nest <unneI excavation. He evidently did not
see the third bird actually helping at the nest. I can
find no other published evidence to confirm or SUPPOl~t;

group breeding in Ground Woodpeckers. In fact all ~he
field evidence gathered is to the contrary and auppc r t r
tt'e et at emerrt of Layard (1867): "Families seem to keel 1~.

corr:pany until the breeding (urge) s epa.r-a'tes thell'!. II
The breakup of family groups with the onset of brep~-

ing territoriality appears to occur without excep:i=~
throughout the Ground Woodpeckf:lrI s range. An example c1'
typical behaviour was witnessed at Golden Gate where t ne
home range of one group in the Brandwag area includes :he
Hotel and ~djacent .ar- parks. On August 9th, 1985, xrie
male and female were watched a t t.ack i.ng their reflections
in the Hotel windows and in the hubcaps and rearview wing
mirrors of parked cars and buses. This :':"ehaviour was
al-eady underway at 06h40 and persisted until about 08hOO,
when both birds flew off and commenced foraging in nearby
grassveld. This behaviour, which started in late July, was
repeated every morning, starting at fi~s~ light, and evi-
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fashion.
As t.ne young birds get: o:.der, t:hey "tend to accompany

the adult:s more frequently and r~main close ~o a foraging
parent. A group of :five k ept under o bse r-v.it Lon for ~O

minutes in t:he Cape of Cood Hope N'ilt:ure ReEl<.;;i :,ve c ons t s t ed
of rwo adut t s and t:hree juveniles. 'l'hey were foraging on
'the ground a Lon.g surface cracks in outcropp:Lng sandstone
in an area where the vege t.at t on had been burn: off. During
'the l~-hour period from 09hOO, an adult: fed u juvenile on
'two occasions; Lt was nor possible to det er-mfne whet:her
the sarae juvenile was fed each time (lVl. B. Skead, pers.
comm.) •

Fledglingt:, SO,)fI scar-t "to Inve= ....Iga te cre tices t cr-acxs

or small holes in substrat.e; the t end ency no peck at
and probe with the 't(';.lg11e any crack or hole appear-s 'to be

innate and has been ment:ioned in Chap'ter 4. rhe young arR
actively feeding 'themselves, albeit st:ill in close assoc-
iation with a parent, about three weeks after leaving the
nest.

Short (1971d) found no signs in the specimens of
Ground WooGpeokers he colle~ted, of a distended oeso-
pnagus , Which mf.grrt reasonably be expected in a ~lp~C.it·~

wh i.ch feeds ft s young by regurgit:ation. In 'the specil\\(t.7'ls

examined, however, ~he proventriculus was usually eniar~ed
and at ta Lried dimensions of 4 x 2 ern. It is ev Lden t 11'('\

1:11is "that: 'the Ground Woodpecker can deliver oy r'et;Uf'S'l t a-
'tion aub at.arrt f.a.I meals to nest:lings or individual f te.dg-
lings, des pt t;e the r eLat LveLy very small size of tr.r ,>re.y
items.

(,

'I'ne young t)irds and adults remain t cge tner- as a fC\l"l'l.tly

group, at least until nne start of t:he nex t t)!'(>pd,ing

season, usually in July 01 Augus t , when the onse ~ ,-,.
strong 't;erri'torial behaviour on the part of "the adult pair
results in ot:her members of the group being driven out of
the defended area. The evic't;ed birds may not ge very far;
the t nr-ee young of t.he 1984 brood of nhe "Hct eL' pair in
"the Golden Gate Highlands National Park were found ~n
August 1985 "to be occupying an area. adjacent to tha't which
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~hey had frequen~ed wi~h the adul~s for ~he previous
several mon~hs.

(I

ALLEDGED C01"l1v1UNAL BREEDING

Short (1971b) states of the Ground Woodpecker that:
IIThey nes~ in groups of fi>everal pairs, or in solitary
pairs which may have a third "he:.per" associated at the
~. "This implies that the Ground Woodpecker can be added
to the Lf.s t of species which are communal breeders. A
similar statement is made in his de:C:i.nitive work Wood-
.eeckers of the World (Short, 1~82) on page 25, whilst in
the species account on page 206 he is somewhat more
cautious, stating: "OccatjionaJdl. one of the young birds
may remain with 'the adul ~s in1;o the nex~. breeding season,
perha2s he121n8 to feed their _loung of that season." J:~ is
clear.' from his paper on the habits of southern African
woodpeckers (Short, 1971d) that he observed a trio t)f
birds that foraged together in the afternoons but in ~he
mornings he saw only the mated pair, the male of which was
engaged in nest tunnel excavation. He evidently did not
see the third bird actually heLp ing at the nest. I can
find no ocher- published evidence to confirm or support
group breeding in Ground Woodpeckers. In fact all t rie

field evidence gathered is to 'the contrary and auppcr c ,"
the s ca cemenc of Layard (1867): IIfamilies seem 'to kE'f'; ;',

company until ~he breeding (urge) 2..epar."l~es ~hem."
The breakup of family gr-oups with the onse t of bref':-

ing territoriality appears ~o occur without exceptic~
nhr-oughou t the Ground Woodpecker I s range. An example c!'

typical behaviour was wi tnessed ac Golden Gate where t.tlt>

horne range of one group in tr.a Brandwag area includes t ne
Ho~el and adjacent car parks. On Augusc 9th, 1985, ":he
male and female were watched attacking their reflections
in the Hotel windows and in the hubcaps and rearview wing
mirrors of parked cars and buae s , Thi.s behaviour was
already underway a~ 06h40 and persisted until about OShOO,
when both birds flew off and commenced foraging in nearby
grassveld. This behaviour, which started in late July, was
repea~ed every morning, starting at first light, and evi-
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den~ly persisted into the early par~ of Sep~ember (C. ~ay,
.in li~t.). As aforementioned, thds pair's progeny of nne
previous season had already moved into an adjacerrt area,
whereas a month earlier on 4 July they were still ~oge'ther
as a family group for~ging around ~he Ho~el and i~s
vicini~y.

GROUP SI£;E

c

During ~he early par~ of the breeding season it is not
unusual to encounter solitary Ground "ioodpeckers. 'rhese
are presumably either the mates of incuba~ing birds or 'the
lone survivors of tne prev:ious years brood, now excluded
from ~he territory of ~he breeding pair. The fate of these
young birds is not known, but it is '~i.,..ice Ivable tnat they
are allowed to rejoin the paren~s and th~ new sibs at the
end of the breeding season. There 1s so-ne cLr-cumstant Lal
evidence for this in terh,;':;of group size. Tne largest
groups I have personally r-ecor-dedhave been of six birds.
One of these was at Coleford N~~ure Reserve in Natal. When
first seen in December 1979 ~he group a?peared to contain
three juveniles, two adu It s (the l:!"<2edingpair) and one
apparently subdominant bird that was assumed 'tohave been
a survivor from the previous year's brood. This gI'OUP was
s1:i11 occupying the same area in June 1~8C, and all six
birds were observed t.ogo 'Coroos~ in the same hole.

The other six-bird group was first encountered in the
Elsies Peak study area in January 1985, occupying ~he area
which had supported a group of four in the previous year.
Because 'the breeding pair of this group were known to have
reared only two young in the spring of 1984, ~he addition-
al two birds nad ro be members of the previous years
group. Alt hougn the birds were not coLcur=r-Lnged, one of
t nem was ;i ndividuall y di a't LnguLahable by vLrt ue of a skew
ou~er tail fea~her. This persisten't &nd useful marker
allowed the grou~ ~o be identified as well as the indivi-
dual. ~ne bird was presen~ in ~he study group in 1984 and
19bE ~dt was no~ one of the breeding adul~ pair.

I have neard mention of groups ,';Jf seven (:r'oundwood-
peckers and one r-epor-tof "about ten II , uhough in the

I
I
I
I
I

I
I
)

l
I
~
l

i

(!

I
I



Lat ner- instance 'the informer did not appreciate 'the sig-
nificance of group size and gave an estima'te ra'ther than a
coun t , Stark and Scla"Cer (ll~03) r-efer 'to group size as
follows:
II •••• it is to be seen wandering abou"C in small_E.arties of
from six to a dozen bird5, except during 'the breeding
season."

o

This informa"Cion was repea'ted in several subsequent
'texts by ocher- au chor-s . It must be accepted that large
groups (of 'ten or more bi.r-ds ) are possi ble , but on the
basis of current knowledge they must be exce pt LonaL, A
tally of my own observa1:ions, together wi~h ~hose of
friends and colleagues and published records is summarised
in Table 12. The maximum group size is six birds and the
mean group size of 189 groups is 3.05. On a monthly bdSis,
there is a clear trend for maximum group s:i ;,~e Ln the
period February to June, followed by a sharp drop durine;
July to October when breeding pairs are the mos't commonly
encountered groups. Gruup size starts t~ incr~ase in Novem-
ber wdth nhe emergence uf fledglings from 'the r'O<;>s't tun-
nels. Early (July) and late (Nov - Dec) breeding attempts
affect the means for tine months concerned. During the
breeding season it; is sometimes difficult to det;ermine
wriecner- a group of, say, thr ee birds is a br-eed Lr-g pair
wi th a juvenile or the non-breeding remnant; of a larger
group. Prolonged observat;ion is often necessary t;0 det;er-
mine accurately the number of members of larger groups as
an I extra' bird may be inconspicuous in its foraging or
r-e s t Lng pos i tLon and is only likely to be seen when nne
group moves off en masse to ano tner- area. It is also
commonplace, when there are two fledgl ings t for each of
them t o pair off wi th one of the aduf t s i the two pairs may
not forage r oge ther- t.hr-ougbcu t the day, tnough they will
usually assemble together for rest periods. Casual observa-
tions are thus likely to underestimate actual group size.

GI'OUp size does not appear 'co be r-eLat ed to terri tory
s i ze. It is ui:tficul -c t o determine how much of the home
range (t;he area encompassing all s Lght Lrigs of the group)
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Ti\!;" )2. MONTHLY VARIATION IN THE SIZE OF GROUND WOODPECKER GROUPS.

(Q
[\)

GROUP SIZE JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL

ONE 2 1 1 1 4 2 1 12

TWO 3 3 1 3 3 3 5 7 11 6 1 2 48

THREE 3 3 2 1 3 2 8 2 5 2 ~ 2 34 I
J.. 1

,

FOUR 3 1 2 5 2 3 2 1 1 1 2 23

FIVE 1 1 1 1 1 2 1 1 1 10

SIX 2 1 2 2 2 2 1 12

No. of groups 13 10 8 12 11 11 17 12 19 13 7 6 139

No. of birds 41 31 33 46 40 41 52 30 47 26 20 17 424

MEAN GROUP SIz.'E 3.2 3.1 4.1 3.8 3.6 3.7 3.1 2.5 2.5 2.0 2.9 2.8 3.05
- -- -~ --------~ -------- ,~ ~- ,~~ ~~
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can be defined as ter-r-Itory (th~ defended area). Overt
'territorial behaviour see~M) 'to be res tri.ct ed 'tothe breed-
ing season, :Jut 'Che response of bo'Chadul'C male and female
to contrived si'tuations involving 'tape-recordings or moun't-
ed models at ocher- 'times of the year suggests tha t any
par't of 'the home range may be defended at:;any 'time if an
Lrrcr-udLng oonepec Lf tc is encount.er-ed , The exnerrt of 'the
defended ar-ea probably bears an Lnver+e r-eLat f onsrif.p to
the local pop' 'B'r·cn Jens1.+;y,S'J tha c wher-e 'the probabil-
ity of encountie--;,J\£ another $J':r:;-\l'\ ,:: high, 'the t er-r-Ltor-y
size may be com.[.>.:..~/:;ttively .cough approximations of
the areas hab i tualLy occupied b~t Ground Woodpeckers range
from 21 ha to 70 ha. In 'the cas~ of 'the Elsies Peak group
(four birds ....n 1984, six birds ::'n1985) 'the area they
frequen'ted from January to June was abou't 35 ha in ex'tent,
but; the overall range of the group w~s abou't 250 ha.

There must c="viously be an upper limit 'to the size of
an area that can be ef'f'ec t f veLy defended. The question
that must also be addressed concerns the need for defence.
Resources of the type usually considered to be limiting,
such as food and a place to nest, seem not 'to be in
proximate short supply for Ground Woodpeckers. The adults'
awareness of places to feed, rest, hide and sleep in 'their
living area is advan'ta~eous, and enhances 'tneir prospec'ts
of survival and of reproduc'tive success. Ul'timately, terri-
'torial behaviour mus't be related 'toreproduc'tive activi'ty.

The eviction of aubor-dLnat e group members from 'the
defended area by 'the adut t pair at 'the oriaet of 'the new
breeding season results in displaced birds or groups of
birds having 'tv find new living areas where 'they are not
subject to harassment. The mos t Lmmed i.at e need will be to
find a roos't tunnel; tempo~arily they may have 'toroost in
deep rock crevices. It; seems likely 'that evicted birds
might: in1-.;lal1yrepair 'to a remo t e part of the parent
group's horne range, wi'th which they must have some famil-
iari'ty. Altern~'tively, they may move into an adjacent:;
unoccupied area, as the progeny of 'theGolden Gate 'Hotel'
pair appeared to do. Such non-breeding groups 'then become
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pioneers in the sense of occupying new ground.
This situation bears comparison with new herd format-

ion in an African antelope, the Impala Aepyce~ melampus.
At the time of rutting, adult males fight for control of
the females. Subadult ram~, who are no match for the adul~
males in a contes~, form small batchelor groups and move
away into unfamiliar areas; on reaching maturity, those
rams which succeed in winning females may form new breed-
ing herds in the pioneered area (pers. obs.). Colonisation
of unoccupied areas by non-breeding groups can ~hus lead
no range expansion and promote the effective exploi na tLon
of natural resources.

As has been shown Ln Table 12, a group s i.ze of three
bf.r-ds is ccmmon in Ground Woodpeckers. Such groups are
often composed of a breeding pair and one other which is
usually an offspring. If the function of group size is the
promotion of collective vigilance against predators, then
a single bird when evicted from parental terri tory t should
associate with any other evicted conspecific individual or
group that i ~ may chance to encounter. Any association
formed in ~his way could give rise to new breeding pairs
in subsequent seasons.

SUMlY1ARY
Ground Woodpeckers excavate tunnels in earthen banks

for roosting and nesting. Tunnels are 75 - 80 mm in diam-
eter €uAd from 46 om to over one metre in length with an
enlarged chamber a~ tne end. Eggs are laid between late
July and December; documented clu~ches range in size from
one to four eggs, with -chree-egg clutches being the most
usua l . More than half of the recorded clutches were com-
menced in August (30.6%) and September (22.2%). The sexes
share the task of incubation and par-errca.I care of nest-
lings and fledglings. The young are fed by regurgi tiatLon
until they start to feed themselves which they may do
three weeks after fledging. The adults and young remain
-cogether as a family group until tne s car-c of the nexr
bre ed ing season, Al though Short (1971b) has s ta t ed that
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"there may be a helper a t 'the nes t , communal breeding has
not been observed. The annual disbanding of paren"t-progeny
groups a t the on se c of breeding df.st LnguLahes "the Ground
Woodpecker from truly social species. Group size is gen-
erally largest be"tween January and July. The largest
groups encountered in 'this study have been of six birds;
"the mean size of 139 groups observed was "three birds.
Group siz is not related to t er-r-Ltior-y size. Habi tua l.Ly
occupied areas range from 21 to 70 ha; overall home range
of one group in the southwes'tern Cape was 250 na , Adults
may act aggressively towards st r-ange Lrrt r uddng conspeci-
fics throughout 'the year~ and since there are no grounds
'to invoke food and n es t Lng si t.e s as 1imi ting r esour-c es ,
terri"torial behaviour probably serves 'to defend favourable
Ii ving ar-ea s , Colonisation of new areas by non-breeding
birds evicted from parental 'territ;ory may result in rang~
expansion and possibly in tpe formation of new br-ee df ng
pairs.

1
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? RELATIONSHIPS OF GEOCOLAPTES
l
I
!

"Genetic storage is a nuance of evolution too often
ignored. II I

I
I
j

I

Robert Bakker (1986): The Dinosaur Heresies.

INTRODUCTION
Published opl.nl.ons~oncerning the relationship of G~-

colaptes to other Arr-ocr-opi caf woodpecker genera were men-
tioned briefly in 'the Introductory Chapter. These hypo-
theses will now be examined in more detail.

In 'the Afrotropical region the subfamily Picinae con-
tains 24 to 26 species according to recent authorities
(White, 1965; Goodwin, 1968; Short, 1982). Table 13 lists
the genera and species recognised by

arrangements differ primarily in the
recognised, and in the generic status
Goodwin recognises two extra species in
le~ and Dendropicos lugubri§_which the

each; the three
number of genera
of some species.

Campethera taenio-
other two special-

c

Lst s consider to be races of C. tullbergi and D. gab9~-
sis respectively. Wh:ite's Check List does not explicitly
discuss generic relationships but his placing of ~olap-
~ at the beginning presumably reflects its supposed
primitive status. Short (1980) likewise placed Geocolaptes
first, out in his 1982 monograph it follows .Campethera.
Goodwin considers 'that the Ground Woodpecker snar-es a
common ancestor with some IvJ.esopicl)sspecies (goertae and
griseocephalus) and so places Geocolaptes close to that
genus.

All but one of the species listed are endemic to
Africa and have no congeneric relatives outside of the
afrotI'opical region. The exception is the Brown-backed
Woodpecker, obsole'tus, which Short now places in the genus
Picoides. Goodwin includes it in Dendropicos, as did Ban-
nerman (1953). fvlackworth-Praedand Grant (1952) called it

(','

'\._,
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Tk8LE :3. Recent taxonomic arrangements of Afrotropical woodpeckers.

WHITE (1965) GOODWIN (1968) SHORT (1982)

GEOCOLAPTES CAMPETHERA CAMPETHERA
olivaceus bennettii punctulisera

CAMPETHERA nubica bennettii
punctuliB;era punctulisera nubica
nubica notata notata---
bennettii abin£oni abingoni
abingoni cailliautii maculosa
notata taenio:iaema cailliautii
maculosa maculosa nivosa
cailliautii tullbe~ tullbergi
caroli caroli caroli--
nivosa nivosa GEOCOLAPTES----
tullbersi DENDROPICOS olivaceus

DENDRoprcos fuscescens DENDROPICOS
fuscescens stierlinSi fuscescens
stierlingi elachus poecilolaemus
elachus abyssinicus ablssinicus
ab;y:ssinicus Eoecilolaemus elachus
poecilolaemus sabonensis sabonensis
sabonensis lusubris stierlinsi

DENDROCOPOS C'bsoletus namaquus
obsoletus GEOCOLAPTES pyrrhogaster----

MESOPICOS olivaceus xantholophus
goertae MESOPICOS elliotii
sriseocephalus goertae goertae
xantholophus griseocephalus griseocephalus
pyrrhogaster" elliotii PICOIDES
elliotii 'I'HRIPIAS obsoletus

THRIPIAS namaquus
namaquus pyrrhosaster

xantholophus

(I

.,
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IEOphilus obsoletus, whilst: Chapin (1939) placed it j.P

Yungipicus and remarked that in the field it reminded him
of a small Dryobates (e.g. Picoides pubescens). The genus
Dendrocopus, to which it was assigned by Peters (1948) and
White (1965) is now generally merged with Picoides. Short
(1982) considers the Brown-backed Woodpecker's rela.tion-
ships to be with the 'F.l.ed I Woo('lt"'eckers of east and
tropical Asia, and believes it to ...:.:;a 'recent' immigrant
to the afrotropical region, probably by way of the Arabian
peninsula where its closest relative, Picoides dorae
occurs. Thus the majori ty opinion through 'the years has
regarded the Brown-backed Woodpecker to be related to the
cosmopolitan Pied Woodpeckers; thi$, together w~th its
primarily ncr-ther-n savanna dist:ri bution (it only extends
south of the equator in a small portion of East Africa)
makes i ~,' an unlikely candidate for relationship to the
Ground Woodpecker.

o

EXISTINGHYPOTHESES
The two published opinions regarding the ancestry of

the Ground Woodpecker are set out belcw in the order in
which they were published.
The Goodwin hypothesis.
Goodwin's comments on woodpecker r-e La t tonahf.ps are con-
tained in a 44-page bulletin published in 1968. They arose
from an examination and re-arrangement of the material
housed at that time in the British Museum of Natural
History. Goodwin's field experience of woodpeckers was, at
his own admission , limited to the three species occurring
in Bri tain and to brief obser-vat tons of some other Euro-
pean and Nearctic woodpeckers made during visits to Aus-
tria and North America. His conclusions are, in his own
words, "based rnail}ly on ext;ernal morphological charac-
ner-s • II He also ara tes that he does not depart from '"the
arrangement: in Peter's (1948) Check List exc~pt where the
evidence favouring such a course appeared 'to him 'to be
overwhelming.

Goodwin makes significant comment on the criteria used

I

I
I
I
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by Peters (1$48); by 'the use of correlated foot and bill
cnar-act.er-s .J,. t is possible to divide the Picinae into 'two
major groups. He finds that these groupings separate 1I~~

IIpairs" of genera whose geographical distributions, colour
pat'terns and gen~ral similarity suggest close rel~tion-
.§hips between them" and names Geocolaptes and r~le29picos as
one of the examples of such related genera. As a conse-
quence I Goodwin concludes that "bill and foot differences
may be rather labile adaptive characters •••• Ii•

Goodwin diR~usses sexual dimorphism and provides a
comprehensive review of juvenile plumages; in neither of
these does Geocolaptes find mention. In the taxonomic
section of his paper the African woodpeckers are treated
!m. bloc in a aepar-at e subsection because "All 'the sub-Sa-
haran Afric~n woodpeckers seem to be more close' y allied
.!£_one another than to any non-African species or genus. II

In this context obsoletus ~s treated as a species of
Dendrc1.E,:1"",~, as aforementioned.
Goodwin suggests that on the

In discussing this genus,
basis of head markings,

,
~~
l

I
!
I
I

I
I
i
J

I
I

(

Dendropic03 species are closer to Thripias and Mesopicos
than to Campethera. He considers the resemblance of the
African Ground Woopecker to some American Flickers, Colap-
tes, to result from convergence for similar life styles.
He notes the livery close resemblance" between Geocolaptes
and Mesopicos goertee and M. griseocephalus in colour pat-
tern (apart from the barred tail pattern of Geocolaptes
and the male's vestigial red malar stripes) and suggests
'that 'the Ground Woodpecker evolved from some stock ances-
tral to both itself and these 'two species.

Goodwin does not discuss parallelism or character con-
vergence, a phenomenom which is considered by some
authors, notably Cody (1969), to be particularly well
exemplified in woodpeckers and to explain why sympatric
species belonging to different genera exhibit striking
similari'ty of colour and plumage patrcer-n . Character con-
vergence is a fashionabl e theory for those who bel ieve

j

I
I
I

that competition plays an important role in "driving"
evolutionary processes. Wiens (1977) and Wal'ter e't al.
(1984) have drawn attention to the weaknesses of such
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reasoning, chief among which is 'the general Lncons tancy
~hrough time of competition-driven selective pressures
which could affect speciation processes. The theory of
character convergence warrants mention here because SC"{l(,

of the 'generic pairs', whici. Goodwin considers 'to be
indica:tive of relationship, would be considered by adher-
e.rcs of competition theory to be axampLe s of character
convergence. It should be noted however, 'that the Geocol-
a:etes - Mes0I=!icos admf.Lar-f 'Cy has not been r-emar-ked by
other authors, and is not one of the classic cr-ar-accer-
convergence examples.

()

The Short hlPothesis.
Dr. Lester Short is indisputably t~ world I s leading

authority Qn woodpeckers. His firsthand field knowledge of
every l:f.ving species of woodpecker- is an asset that uh-
doubtedly aids his assessment of their taxonomic r-eLa-«
tionsh~pq. In addition, he has taken a particular interest
in thJ: cerrestrial woodpeckers and published his theories
regarding their evolution (Short 1971a; 1971e).

las hypothesis concerning the relationship of the Afri-
can Ground Woodpecker is succinctly summarized in a sing; e
sentence in his paper on speciation in African Woodpeckers
(Shor't 1980): "It appears to have evolved from some ances-
tral species of Cam:eethera, with s pec f.aLdza t Lon s for a
ground-living existence."

The basis for this ~tatement has to be sought; in
earlier publications, particularly in the af'or-emen t Loneu

paper on 'the evolu'Cion of terres'trj~l woodpeckers, in
which Short figures a hypot.het Lca I evolutionary t.ree t o
indicate the relationships of the genera of ground-forag-
ing woodpeckers. The tribe Campetherini is shown branching
away from the ancestral stock before either the Colap'tini
or 'the Pieini. These three tribes include 'the genera
Geof'ola:etes, Colaptes and Picus, to which 'the t./el ve or
more ground-foraging woodpecker-s belong.

Short belie~es that all ground-foraging woodpeckers
(these inel ude 'the three fully te::."res'tri&l species) are
descended from ant-eating ancestors; he also cons5ders

i)
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that the ant-ea~ing habit is a preadapta~ion to a terres-
trial existence. In this context it is noteworthy that the
terrestrial Andean Flicker, Colaptes rupicola, evidently
does not eat ants. Furthermore, since the tribe Campe-
~herini includes the genus Dendr9.Eic~FipIllS the other gen-
era Mesopicos and Thr:!.piasnow merged with it, and Pic£i-
~, it follows that these primarily non-formicivorous
genera are likewise descended from ant-eating ancestors.

A pecultar- trait whio;l Geocolaptes shares with Gampe-
~hera..is the asymmetric lateral extension of tihe enlarged
left test1s (Short 1971d).

:insummary, ;it1s evident that Short adopts a vertical
approach to "the ar-r-angement;of genera and aaaes.emerrt of
relationships t in which pr-e sumed ancestral connections ar-e

given prominence. Geocolaptes is considered to have arisen
early in the anceacr-ar line of the Campetherini f'r-omthe
sa.me scock that gave rise to the genus Campether€!i it is
also considered to be older than the two South American
terrestrial woodpeckers of the genus Colaptes.

I ~

The fact
different in

that the African Ground Woodpecker is so
appeara.nce and ecology from other living

African woodpeckers requires it to have undergone substan-
tial change, irrespective of its ancestry. If t.he genus
P!cC'id@§., which Short (1980 f 1982) considers to have des-
cended from ancestral Dendropicos, is excluded, the remain-
ing tr~e woodpeckers of the Afrotropical region fall into
two major genera according to Sh0rt. ~hese two genera, the
errt-eat tng ~mpe-ch(:ra and the non-formicivorous Dendro-
oicos, conceivably form two mcnophyletic groups. There is
circumstan-cial evidence in teIms of ~he above two hypothes-
es to support relationship of Geocolaptes to either group.
An objectLve of this study has been to find new evauence
to resolve this dicho~omy of opinion or to identify
another relative.

c'

'.\._ TONGUE MORPHOLOGY
Woodpeckers' tongues form an essential part of their

feeding apparatus and are consequently highly specialized
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organs. Elongated hyoids per-mft extension of the bas Lhya.I
which is also greatly elongated and culminates in a stiff-
ened tip that comprises the entoglossum and its associa'ted
epithelium (Campbell and Lack 1985).

Sie'mann (1959), refering to 'the tongues of European
woodpeckers, s tat es +hat there are two types of tong! ('13:

s t Lcky tongues and harpoon-type tongues. The Latrer- have
sharp tips with reverse-angled spines, enabling wood-bor-
ing Lnse ct larvae to be impaled and withdrawn from their
tunnels. rfhe sticky-type 'tongue is exemplified by the
Green Woodpecker, Picus viridis. This is a ground·-foraging
woodpecker which has the most specialized feeding ecology
of western Palearctic Picinae and subsists largely on
adul t and pupal ants (Cramp 1985). Its 'tongue can be
extended more than 10 cm and has a unique unbarbed, spoon
shap~d tip which can be moved independently of the rest of
the arrcerLcr' portion of the tongue (cf. Sielma.nn 1959,
photograph facing p. 113).

Thel"e appea; to be no published details of the tongue
morphology of African woodpeckers. Clancey (in Ii tt) has
mentioned that when handling Geocolapill he had been im-
pressed by 'the great length of its tongue and the problem
presented (to the skinner) by the ~xtreme viscosity of the
saliva adhering to it. He had no comment to offer on the
shape or nature of the tongue tip.

It seemed possible that congue morphology, specific-
ally the characteristics of the true tongue (entoglossum),
might offer some clue to the relationship of the Ground
Woodpecker to other African picids.

Tongues have been examined of 'the following species
and number-s of individuals: Geocolapt~~ olivaceous, (2) ;
Campethera abingoni, (4); C. bennettii, (1); Dendropicos
fuscescens, (3); D. gr:.seooepl: .. lus, (5) and D. namaguus.,
(1) •

c

(I

(
As expected, species of the genus Dendropicos all have

sharp, nar-pcon-ctype tongue 'tips with variable numbers of
reverse-angled spines. Tongue tips of 'the a::t-eating
Ground Woodpecker and the two Camp!thera species differed
only in having blunt-tipped, as oppoaed to sharptipped
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tongues. In C. abingoni all four specimens examined differ-
ed in the degree of bLurrtriess, The number of spines also
appeared to be subject to intra-specific variation in all
species for which two or more apecLmenn were available.

It is evident that no striking differences in tongue-
tip morphology, such as exemplified by the Green Woodpeck-
er of Europe, have evolved in souther-n African picids,
nor, in all probability, in the rest of the African
Picinae. Chapin (1939) mentions, in the context of the
slow development of tongues of juvenile woodpeckers t 'that
the tongue-'tip of a nestling Campethera nivosa had no
barbs. He also mentions that the tongue-tip of another
member of nhe Picidae, the arrt-eeat Lng African Wryneck,
Jynx r-uf'LcoLl.Ls, is without barbs. It is unlikely that
Chapin would have omit'ted to mention any unusual tongue
morphology in the many species of African woodpeckers
which he handled.

It appears therefore, that ant-eating Afrotropical
1t{oodpeckershave essentially har-poon=type tongues that are
only slightly modified by being It-tipped instead of
sharp-'tipped. This implies that ant-eating genera have
descended from non-formicivorous ancestors, con'tra 'the--

j
1

1
1
I

I

(i

a"orementioned opinion of Short.
Although the tongue of the African Ground Woodpecker

is known to be very long, the length of maximum ex'Censi0n
has not been observed. The hyoids reach past the fron'C c~
'tha orbits and are inserted into the right nos'tril. I'C is
'the only southern African picid with hyoids of this
length; in the other woodpeckers examined, the hyo Lds de
not extend beyond the anterior rims of the orbits. Tne
Ground Woodpecker Is tongue is also highly manoeuvreable.
once r whilst; watching one of the Wellington Ground Wood-
peckers feeding, I sc;,.wit lift its head wi'thwhat appeared
'Co be a wriggling earthworm protruding from its beak. 1-.:

took me a few seconds to realise that it ~~s 'thewoodpeck-
er's tongue and not some unusual prey item U'Cwhich I was
looking. It is not known how other species of African
w(odpeckers compare in the metter of tongue flexibility.

I\..-
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THEFOSSIL RECORD
The fossil r-ecor-d for birds in Africa Ls , as else-

where, comparatively poor. However, one of the richest
av t.an fossil deposits in the world is located at La.nge-
baanweg, approximately 100 km north of Cape Town, and
within the present-day ~ange of the Ground Woodpecker. The
3ite was apparently a freshwater one and has been dated to
the Pliocene - Pleistocene boundary some .7 - 3.5 million
years B.P. (Hendey 1970).

Rich (1980) provided a relative abundance rating for
the different avian orders and families represented t on
the basis of tarsometatarsi, the most common skeletal
element. Piciformes were ranked lowest, along with several
other orders, each contributing less than 1% of the fossil
tarsi. There are seven tarsometatarsi (three of which are
incomplete) derived from woodpeckers. These have been exam-
ined in detail and compared with tarsometatarsi of extant
southern African Picinae. The ~.ompar-a ti ve measurements are
given in Table 14. It can be seen that none of the fossil
tarsometatarsi exceed the d trnenaf.ons of those of modern
Geocolaptes. Two are almost a match in size but differ in
the structure of the hypotarsus.

The pre-Pleis(.;ocene environment at Langebaanweg is pre-
sumed to have been characterised by several depo s i tional
phases t including mar-Lr-e shore, pond, marsh and flood-
plain. The high representation (58% of i.dentified tarso-
metatarsi) of Francolins (Phasianidae) I plus th~ remains
of mousebar-ds (Coliidae) and par-r-o te (Psi ttaciformes) ,
each contributing 2%, can be related to a floodplain
environment with bush thickets and fringing tree savannah.
Many extant woodpecker species may be enooun cer-ed in habi-
tat frequented by mousebirds and parrots, but with one
exception would not be found in marine snor-e or marsh
environments. This exception is the Ground Wop(ir '\~ker

which forages in the splash zone along r-ocky !'3lH)J'(,;') n.;,d j

reed habitats (Chapter 2) and nests in soft "antist;one
cliffs along the southern and western Cape coast (Ch. 5,
p. 82). Its absence from nne fo~~qjl eof Lect Lon based on
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TABLE 14. Dimensions of tarsometatarsus of extant barbet, honeyguide,

Wryneck and five woodpeckers compared wi th fossil pieid metatarsi

from Langebaanweg, Cape. A = maximum trans-cotyla diameter; B =

anterior - posterior proximal diameter j AlB = hypotarsus index; Inc.

:;: incomplete. Bracketed figul"'es indicate that the dimension may be

effected by apparent wear or damage ,

._
TARSOMETATARSUSrIMENSIONS (mm)

ES Length A B A/B
.

elas 22.6 3.1 3.1 1.00

icator 16.5 3.7 3.7 LtD

is 20.6 3.9 3.5 1.11

uscescens 17.6 3.1 3.2 0.97
seoceEh&lus 19.0 3.9 3.7 1.05
ingoni. 20.1 4.0 3.7 1.08
gUt.'l~, 20.8 t.t.4 3.9 1.13
Ltvacous 25.9 5.4 4.7 1.15

(20.4) 5.0 Inc. -
(23.9) 5.1 Inc. ...
~24.s 5.0 (4.7) (1.06 )

23,,2 4.7 4.4 1.07
2~1.0 4.8 4.2 1.14
25.1 5.2 In. -

·."".,_c·:",,,~,,,,·.,:_-_, __ , ,=""".."""',....

SPECI

CAPITONIDAE

l...ybius leucom

INDICATORIDAE

Indicator ind

JYNGINAE

Jynx ruficoll

PICINAE

Dendropic\?~ f

Mesopico~ ~

Campethera ~

Thtipi~ nama

Geocolaptes 0

(

FOSSIL PICIDAE

EE N-U8199

PQLZ 81gaE

PQ·-L 25~193GR

ilL PQL 284r23

(
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such deposi t tonaI environments does suggest that it was
not pr-eserrt in the area during wha t must have been a
relatively Jong period of deposition.

106
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DERIVED CHARACTEq STATES
With neIcner- tongue-tip morphology nor the ~vailable

fossil m~terial providing any clear leads to the relation-
sbt.p of the Ground Woodpecker to other extant African
piaids, the next recourse was 'to identify character states
which differ between the two presumed moncphy retLc
lineages (Campethera and Dendropicos) but are constan't in
expression for all member species in each group. The one
character that fi'ts thi~ requirement is the colour pattern
of the head of the juvenile bird. In the majority of
woodpe~ker species, sexual dimorphism in adult plumages is
well-marked and manifested in the plumage pattern of the
head. In many species it is uauaI fer the juveniles to
develop a plumage pattern rese.nbling either the parental
male or female, irrespective of their own S"; ':.

In the genus Campethera the juvenile plumage resembles
that of the adult female, with red only on the back of the
head, whereas in Dendropicos (sensu Short), adult females
have no red markings on the head, but the juveniles do and
thus resemble the adui't males.

Sexual dimorphism in the Ground Woodpecker consists of
no more 'than 'the red 'tipping of the grey feathers of the
malar stripe in the male. Consequently the adul't male has
a dusky r-eddLsh malar stripe and the adult female a grey
one. In immature birds the malar stripe is greyish but
usually indistinct. This implies resemblance of the young
'to the adult female and suppor-t s Short I s hypo 'thesis of
rela'tionship to Campe'thera. Short (1982) states that
'traces of a red nape patch are usually present in the
immature bird. This is an equivocal clue because, if i'tis
assumed to recapitulate an ancestral adul.t plumage, red on
the nape could refer to a female Ca!!)_p'etheraor a male
Dendropicos. Some adult birds also have a few scarlet-
tipped feathers in the nape, but Shor'tmakes no mention of
the sex of such bird~_
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,L<:; not known; its manifestation in

o

The unequivocal clue was ob~ained only when I was able
to see the hand-reared juvenile Ground Woodpecker mention-
ed in Chapter 6. At the time of viewing ~ this bird was
adjudged to be no more uhan 36 days old and had achieved
full plumage dimensions. The malar s cr-Lpe was a s'trik:i.r1p'.
dark red, more distinct than in many adult males. '.rJH:l

further plumage progression of this bird could not be
fo::'lowedas it was released back into t.e wild not long
after I had seen it. This male plumage characteristic has
not previously been noted in +uvenr.Le or Lmmatur-e Ground
Woodpeckers. However, it is w~ll known that woodpeckers
(along with other Piciformes) have comparatively long nest-
ling periods and undergo a complete post-juvenile moult
whict\, in many species, commences before they fledge
(Sibley 1957). The red malar feathers of juvenile Ground
Woodpeckers could thus be lost before the nestlings leave
the burrow.

The adoption, even for a short time, of the adult male
plumage by young Ground Wo, cker s clearly allies Geoco-
laptes with the Dendropico~ ~up, and red nape traces in
immature birds tnen imply recapitulation of the ancestral
male plumage.

It is not immediately eviden~ whe~her the juvenile
plumage pa~terns which resemble adult sexual markings qual-
ify as primitive (plesiomorph) or derived (apomorph) char-
acter states. Given that all the species in one or other
of the two genera exhibit the same respective pattern, it
may be assumed that they share i~ with a common ancestor.
The iden~ification of other character states which segreg-
ate between genera is obviously necessary.

One such charac'ter state, mentioned by Short (1971d),.

.•~

is the peculiar shape of the enlarged l~ft 'testis. Chapin
(1939) found this in eever-a I Campe_thera species which he
handled, b~t did not observe i't in any of the o~her
African genera. He noted, however, that he had also found
'the condition in flickers of the genus Colapill. The
reason for ~hir
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some (but not all) genera ,of ~wo different tribes (Campe-
~herini and Colaptini) suggests either that i~ is a primi-
ti'Je character or that it has arisen independently. The
possession of so distinctive a cbar-ac cer- by the Ground
Woodpecker, together with its ant-ea~ing habit, does lend
itself to the parsimonious conclusion that Geocolaptes lS
related to Campethera.

These conflicting indications of relationship had to
be resolved. I s car-ue d this study with no preconceived
ideas about the Ground Woodpecker's phylogeny. No aspect
of behaviour provided me wi th any strong inference that
the species was descended from an ances t or- in the genus
Campethera or Mesopicos. I had not yet seen the young
hand-reared Ground Woodpecker and so was unaware of the
true nature of the ~juvenile plumage. My only conviction t

after five years of field study, was that the species was
not as ancient as thf~ concept of phyletic gradualism might
lead one to believe.

In the absel~ce of any clear lead I sought some
vestigial plumage pattern in the Ground Woodpecker which
might provide some fresh clue to its ancestry. The pat-
tern that provided a new direction was the dLscLnct tve
barring on its flanks. Some specimens show faint barring
on the lower belly (Short 1982) and undertail coverts;
such barring is variable in intensity, even among birds
from the same area (Earle 1986). There is only one other
woodpecker in southern Africa with barred underparts, the
Bearded Woodpecker ThrJ-pias narr!aguus.

The validity of considering ~he barred underplumage of
th Ground Woodpecker as a derived character state was not

() initially important. It served to identify a potential
relative, on..... that had not before been con~idered by
anyone. With the f'ocua of at t errt Lon on the Bearded Wood-
pe cker , more character states shared between it and the
Ground Woodpecker become evident. These include:

1. Distinctive, differentially-coloured tail. feather
tips, pink, ora.nge, ?uff or yellow in Ground Wood-
pecker, yellow to russe~-orange in 'the Bearded.
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2. Close size approximation; the Bearded Woodpecker
is the second largest picid in Africa and shows
complete overlap in wing length with the Ground wood-
pecker, though the latter has a longer tail, tarsus
and culmen, and is heavier.

3. Similar tail-moult pattern, in which R1 is shed
last; this trait is shared also with the Olive Wood-
pecker, l>iesoDicosE:::_:.~oce2halus.

4. Bright yellow tail feather shafts, with the under-
side of the tail looking especially yellow (mentioned
in respect of Thripias by Clancey, 1964; Short, 1982).

TABLE 15. List of character states used in fac·tor analysis.

1. Adults of both sexes have red plumage on head.
2. Only adult male has red plumage on head.
3. Malar stripe present.
4. Juvenile head plumage resembles that of adult male.
5. Juvenile head plumage resembles that of adult female.
6. Tail shafts golden-yellow in colour.
7. Prominent yellowish undertail aspect.
8. Underparts wholly or partially barred.
9. Underparts plain.

10. P~ominent red abdominal feathering (belly patch).
II. Tail feather tips differentially coloured.
12. Tail feather moult sequence R2 - R6, RI•
13. Tail barred.
14. Red feathering on rump (rump patch).
15. Enlarged left testis asymmetric.
16. Size small (mean wing length 80 - 99 mm)
17. Size medium (mean wing length 105 - 120 mm).
18. Size large (mean wing length greater than 130 mm).
19. Feeds mainly or .:ntirely on ants.
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The yellow tail feather shafts are, of course) a
feature shared by all the genera except; tli.eso2_icos,but
only in Thripias and, to a lesser extent, Geocolap'tes,
does the underside of ~he tail appear no~iceably yellow.

In total, there are more characters to link Geocolap-
'tes to Thripias than to Campethera. 'l'able15 lis1:s nine-
teen character states or traits, including all those which

I
·l
I
I

o

Short cites as evidence for relationship between Geocolap-
tes and Campethera, as well as others aforemen'tioned which
segr-egate well between species and genera. The occurrence
or non-occurrence of ~hese character states in eight
species of woodpeckers occurring in southern Africa pro-
vides a matrix of 152 datum points.

These eight picids a.re: Campe~hera bennettii, C. abing-
oni, C. no'tata, C. cailliautii, Geocolap~e~ olivBceus,
Dendropicos fuscescens, Mesopico~ griseocephalus and Thrip-
ias namaguus. Little is known of the trai~s or ecology of
many of the remaining 16 species (including Picoides obso-
letU':~)and for some there remains dispute over their
specific or generic affiliation (e.g. Table 13, p. 98);
five of these species have their distribution entirely
north, and five mainly (70% o~ more) north of the equator;
five species have essentially tropical equa~orial distribu-
tions not extending south of 100S and one, Dendropicos
stierlingi, has a restricted distribution spanning no more
~han seven degrees of lati'tude and is evidently endemic to
Brachystegia woodland (Benson and Irwin 1966). By con-
trast, Dendropicos fuscescens, Thripias namaguus and Campe-
~h~ra abingoni have 'themost extensive north-south distri-
butions of all Afrotropical woodpeckers, respectively rang-
ing across 52, 49 and 46 dgrees of latinude , C. cailli-
autii is a 'tropical species reaching 25°S in Mocambique,
whilst C. notata has possibly 'themost res~ricted range of
any African woodpecker, spanning only f'our- degrees of
latitucte in the southern and southeas~ern Cape and south-
ern Natal. Mesopj.cos griseocephalus ranges from 34°S to
just north of the equator •

Boolean factor analysis (Mickey e~ al. 1981) was used

!

I
I

!

I

I
I
I
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ma~hematical tool which

I
i

to determine the patterns of associaticn amongst variables
in the data matrix. The technique transforms variables
(species) into binary factor scores and combines numbers
of cases (characters) into factors for which loadings are
calculated. Binary responses are est rmat ed by mult Lp Iy Lng

the loadings 'times the scores. The analysis proceeds in
cycles to yield several hierarchical factor levels of
relationship among the variables. The total number of
discrepancies between the observed and estimated responses
provides a useful measure of the strength of association
of identified sets of variables.

On the basis of 'theobserved responses to the specific
characters the analysis indicates that 'two sets of vari-
ables are similar.

In the first factor (which is fitted to the data that
account for the greatest regularity)p all four Campethera
species are grouped, with a total of three discrepancies
out of 76 comparisons between observed and estimated data.
These discrepancies all r"':i.ateto Campethera cailliautii
and result from its lack of malar stripe and its size.

In 'the second factor score, Geocolaptes and Thripias
are grouped with no discrepancies in 38 comparisons. How-
ever, Geocola.:E:~esalso features in f'actor- five, which
defines the remaining characters not grouped in earlier
factors. These include rne red rump, red belly and asym-
metric left testis, none of which are known to be manifest-
ed by the Bearded Woodpecker.

The fac't that no other groupings are indicated by the
analysis makes questionable the merging of Thripias and
Hesopicos into Dendropicos as advoca'ted by Short (1982).

o 1"acto!'analysis is a useful

(1

delineates distinct clusters of inter-related data without
regard 'to ~heir nature. The intuitive input must be
provided by the researcheL through the choice of variables
and characters subjected to the analysis. In this regard I
have eschewed characters such as bill length and bill
shape since these may change in the speciation process due
to shifts in selective pressures. The ant-eating habit was
included as a character because of Short's conviction of
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i~s pre-adaptive importance in the evolu~ionary history of
terrestrial woodpeckers. I shall endeavour to showJ how-
ever, that a change of feeding specialization is quite
feasible in the speciation process.

14.any of the cnar-ac t er-s chosen are presumed to be
firmly entrenched in 'the relevant gene pools. Such charac-
ters may be subject to variable expression 01" suppression.
For example, the golden-yellow colour of the tail feather
shafts, characteristic of most woodpeckers of the genus
Campethc.ra, is <almost totally obscured by black pd gment in
forest-dwelling species such as r. caroli, though the
basic yellc~ colouration is still visible at the base of
the shaf'ts.

Variable phenotypic expression of character s'tates
seems to be frequently exemplified in 'the case of 'the red
colouration of the lower breast and abdomen of some Afri-
can wocdpecker-s , This feature is a characteristic of 'the
adul ts of most; or all individuals of two nor-ther-n races of
the Olive Woodpecker !'<lesopicos griseocevhalus., but is very
seldom expressed in the nomrnat e race of the species and
then only in northern populations. Some 12% of southern
African Olive Woodpeckers show scarlet tips 'to some belly
feathers, giving a hint of the suppressed colour. Similar
variation in expression of the red belly patch occurs in
races of 'the related Grey \lloodpecker, Mesopicos _goertae,
but in the monotypic Fire-bellied Woodpecker, lvJ.esopicos
EYFrhogas'ter, all birds have the red belly.

As wi'th the Ground Woodpecker, all individuals of 'the
above 'three ~sopicos species have red rump patt..... ,Some
species of Dendropicos also have red rump patches eut none
have red belly plumage. No species of Campethera have red
or parti&11y red feathers on either rump or belly.

There is evidence t.ha t in the Ground Woodpecker the
red rump and belly patch are subject 'to the same genetiC
corrcr-ol , Every (1974) deacr tbes a par-t LaL albino Ground
Woodpecker from Maclear in the eas'tern Cape as follOWS:

liThe b._ird exhi bi 'ts albinism apart from the usual pink
colour of che rump, lower breast and abdomen and all,

:
i
I
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but one of 'the distal \'lebs of the reotrioes." I
i
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It seems reasonable ~o presume ~hat the genetic basis
for the red belly and rump pa~tern of the Ground Woodpeck-
er has been inherited rather than independenc1y evolved.
The Bearded Woodpecker does not show this pattern, but i~
is noteworthy that one pf t.he sixteen skins in the East
London Museum colle~tior! (specimen No. 11161) has pinkish~
orange tips to the upp~r tail coverts and Clancey (1964)
explici tly states tha"C 'I;heBearded Woodpecker I s upper tail
coverts are tipped with scarlet. 'Ehis indicates that the
genetic de~erminent for red rump colcura~ion is present in
the Bearded Woodpecker genotype.

'.rhepresumed absence ?f the asymmetric left testis in
Thripias rests on the. fact tha~ it has never been report-
ed. Short (1971d) coilected a female Bearded Woodpecker
but no male during his field studies of souzher-n African
Woodpeckers. Chapin (1939) remarked that he had seen tbe
feature only in the genus Campe~\~a, but it is not clear
from his text whether he actuall;" handLed a male Bearded
Woodpecker in breeding condition. The significance of this
feature can best be de~ermined in a cladistic analysis.

by definition, must be shared.__.betweeri
On the basis of Goodwin I s assertion

PHYLOGENY
Apomorphous char-acter states, as definec' by Cracraft

(1974), are those derived homologous char-acter-swhich are
shared between a species and a common ancestor. Ples.iomor'-
phous s~ate~ on the other hand, are those inherited from a
more distant anc€::;:;torand exhibited by all descendant
taxa. Examina~ion of the states listed in Table 15 indi-
oat e tnat some are obviously plesiomorphous since they
occur in several of the species. Some of these characters
may be synapomorphous at higher levels of rela~ionship
however, and in a cladistic analysis only one y~l:i:a synapo,·
morphy is needed to define each nested se;t ir .a phylogen-
e~ic hypothesis.

Synapomorphies,
at Leas t two taxa.
(quoted on page 99) that Afrotropical
more closely allied to one another ~han to any non-African
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species or genera, it is instructive to frame a cladis~jc
hypothesis for the African genera of woodpeckers, as Irwin
(1985) has done for ~he African coucals of the genus
~entropus. Table 16 lists five charact~ s which are exhibi-
ted by two or more of five genara of endemic Afrotropical
Picinae (sensu Whi'te 1965; Table 13). 'rhe cr-t cer-t on for
inclusion of characters in Table 16 •. that they are
present or assumed ~o be present in all the species of a
par-uLcul.' genus. In terms of W~li'ce I s arrangement,
Thripia~. like Geocolaptes, is a mOllotypic gE:nus.

A cladistic hypothesis for these five genera is shown
in Fig. 14" Short (1982) olaims that yellow shaft colour
"unf,tes all Af!,j.can woodpeckers (except, Pf.coi.des obsolet:us
and Sasia africa-nB.)". '1'l11S is not strictly correct, since
the five MesoE!cos species (M. goerta~, M. _griseocephalus,
1'4. pyrrhogaster, lvI. xanthglophus and fvl. elliotii) all have
black tail feather shafts. Ell tot I s Woodpecker, however I

exhibits pa l,e yellow bases to the undersides of the tail
shafts p indicating that the bLack colouration could be a
derived character state. In terms of cladistic convention,
character A tl. ~n becomes A' for l'-lesop:l.cqs.in Fig. 14.

The hypothetical synapomorphy linking Campethera and
GeocoJ.aptes, represented by character E in Table 16, if'

refuted by characters B, C and D and must therefore t ,.

considered a plesiomorphic character.
Thripias and Geocolaptes are Lrrcer-changeabf e in ::.1'

cladogram; aside from this alternativE, it is not posSit:p
to arrange the genera in any other order unless -;;:,P
characters B,
shown to be
discovery of

C and Dare Lgnor-ed , or unless they car, ~~.
invalid hypo cheae s of synapomcr-phy by tn«
a greater number of in~rinsic charac~ers

(,

suppor~ing a differen't arrangemen~.
The inherent weakness of 'the cladogram in Fig. 14 is

'that i1: is analogous to a closed system; the African
woodpeckers are but one branch of the world family of
woodpeckers, and even if Goodwin' s ass er t i on about 'their
close-knit relationship is correct (and tongue-~ip mcrpho-
logy discussed earlier in this chapter is supportive of
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TABLE 1p. Character representatio~ in Afrotropical woodpecker genera.

.i ~
CHARACTER Camp. Dend. Meso. 'fhri. Geoc.--

A. Tail shafts yellow + + - + +

B. Juvenile h~ad prumage
resembles adult ,lIale - + + + +

C. Tail moult sequence:
R2 - R6, RI - - + + +

r D. Tail feather-tipsI differentially coloured - - - + +

E. Enlarged left testisl___ asymmetrical + - ~ - +
,

o

Figure 14. A cladistic hypothesis for five genera of
endemic Afrotropical woodpeckers.
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TABLE 16B. Character representation used in Out£roup comparison
of Afrotropical WOl dpecker genera with genus C()lapte~.

CHARACTER Col Cam Den Mes Geo Thr

Asymmetric left testis 1 1 a 0 1 ?

Prominent yellowish undertai1 aspect 0 0 0 n 1 1

Red rump patch 0 0 1 1 1 1
Red belly patoh 0 0 I) 1 1 0

... Barred underparts 0 0 0 0 1 1

Juvenile head plumage 0 1 2 2 2 2

Tail moult seqbence ? 0 0 1 1 1

'fail feather tips 0 0 0 0 1 1

Has H;y:on;y:ssus(Gaud & Fain 1989) 0 0 ? ? 1 ?

Red on head of adult male only 0 0 1 1 1 1_,

c

rr=Ocolp
t=gJLlcamp

1=7,[ r:4geo<?
66 -·5thr a.p

Figure 14A. Outgroup comparison; compu'ter=gener-atiedphylogeny of
Colaptes and AfrQtropical woodpecker genera.
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such a view) the only way to test the apparen~ validity of
hypotheses of synapomorphy is by ou~group comparison.

An appropriate genus ~o employ for this purpose is the
American ColaQ~. Outgroup comparison is here achieved by
use of nhe Farris 1986 'Hennig' computer program. Table
l6A lis~s the scores for 10 characters (including those
listed in Table 16) used in the analysis. Fig. 14A depic~s
the cr-ee produced. It is notable that this is the only
tree the program yields irrespeccive of the option used.
Given that the level of phylogeny being examined comprises
genera rather than species (tnough, as i~ happens, Thrip-
ias and Geoco:~aptes are each a rnonotypic genus) and nna t

there are only six genera involved, the problem is a
relatively simple one and the single tree result is explic-
able. It nevertheless provides strong support for the
hypothesis that ~he Bearded Woodpecker and the Ground
WoodpeCker form a single mcnophyletic group.

This hypothesis is, to say the least, unexpected and
it is likely to be greeted wi.th incredulity by orni~holo-
gists familiar with woodpeckers in general and African
woodpeckers in particular. It is pertinent therefore to
summar-! ~I""I the sundry hypotheses that could or have been
pr\~os0d to account for the o~igin of Geocolaptes, and to
see what evidence can be mustered in support of p~ch
theory.

The following f:ivo hypotheses cover nhe range of pr:~;.'-

ible origins:-

hypothesis 1. The ances cor- of Geocolapte~ was an anc;f'~,:' I
~errestrial woodpecker precursor or pr ...rr,~-

~ive terrestrial anteating form wi~h descena-
ants still extant in South America and south-
ern Africa.
~ence: Nil.
£2mment: Botr; COll:lptesand Geocolap~es are
secondarily adapted for a terres~rial exist-
ence as adequately demonstrated by Short
(1971e).
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Hypothesis 2. Geoc,olaptes is an ancient speci~s derived
from an extinct anteating ancestor (Short's
hypothesis) •
Evidence,: Appearance and behaviour are mark-
edly O:iff~rent from all other African ''lood-

peckers ; in terms of the concept of phyletic
gradualism these d~.fferences indicate a long
history of evolutionary ~hange.
Comment: The validity of ~his eviJence jq

totally dependent on validity of zne (1"-lce..i:
and is contr-adf ceec by the findings cf tl'!, ;

stud)f·

Hypothesis 3. Geocolaptes is derived from a Colaptine an-
cestor that crossed the Atlantic (proposed
by Short, 1980).

Evidence: (a) shares asymmetric left testis
with Colaptesj (b) two axtant terrestrial
colaptine species occur in South America.
Comment: (a) Asymmetric left testis also
shared with Campethera but other characters
do not support an hypo thes Ls of commonances-
try with either Colaptes or Campethera; (b)
there is no evidence of Andean or Argentin-
ian near-passerines crossing South At LarrtLc
to reach Africa.

(.

Hypothesis 4: 9'eocolaptes shares a common ancestor wi t;h
the ~esopicos goertae-griseocephal~ super-
species (Goodwin hypothesis).
Evidence: Shares common moult And juvenile
plumage pa~ternsj exhibits similarities in
adul t plumage (especially grey head and red
rump) and call pattern.
Comment: There is evident rela.tionship and
this hypothesis is not dLspr-c: ,-'I

Hypothesis 5. Geocolaptes Ls most cLose t ' at ec to Thrip-
ias ..-
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Evidence: Synapomorphic char-acuers shared by
'these rwo genera; other circumstantial evi-
dence presenr.ed in this s'tudy.
Commen't:Evidence for this proposal more com-
prehensive and compelling "Chan fQr hypo-
"Cheses 1 - 4.

In summary, i"C would appear tncorrtr-aver-tt bLe that the
Ground Woodpecker and the Bearded Woodpecker are more
closely related to each other than they are "Coany other
picids in in Africa or elsewhere.

o o o o o o o
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8. ANCESTRY AND ORIGIN.

"Selection is a passive consequence of. fortuitous inter-

actions between blind variation and blind environments in

a supposedly hostile world requirin& sU!;Vival solutions,. II

Gabriel A. Dover (1988): Evolvin& the Irllprobable.

INTRODUCTION
The evidence assembled in Chapter- 7 LndLcates a re-

lationship bet:ween the Ground Woodp~cker and t:he Bearded
Woodpecker. The far-reaching implications posed by the
incl usion of t:hese t:wo species in t:he same monophyLet Lc
taxon will be explored in this chapter.

POTENTIAL ANCESTORS.
Vrba and Eldredge (1984) define a monophyLetLc taxon

as "a group of two or more species descended f,'.!'oma common
ancestral species (itself included in the groUT;?).II A clado-
gram sequences taxa according to their common ancest:ry but
does not necessarily imply that ancest:ors are included in
une sample of naxa which it portrays (Eldl"edge and Cra-
craft 19(0). iv1any different phylogenet:ic trees can be
derived from the same cladogram, bu't assumpt:ions have ~o
be made in such procedures.

It is not: the purpose of thi s s tudy 'to draw up a
hypothetical pnylogenetic tree for 'the Afrotropical wood-
peckers. It is relevant, however, t o examine closely the
different: t:rees that: could legitimately provide a t:rue
phylogeny for t:he two species.

For two extant monophyletic species such as t:hese,
three hypot:het:ical ancestral relationships are possible:

(1) Botn species are derived from an extinct common
ancest:or.

(2) The Ground Woodpecker is 'the ancest:or of t:he
Bearded Woodpecker.
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(3) The Bearded Woodpecker is ~he ancestor of the
Ground Woodpecker.

l"lostsuch tihr-ee-et.r-eeproblems could not be further
resolved but ~he fact ~ha~ a major b~ltdtion separa~es ~he
rwo excant species makes it poasLb.le to argue a logical
case for the most preferred tree.

Hypothesis 1 satisfies traditional cladistic theory
(Hennig 1966; Cracraft 1974) which decrees that ances~ors
are unknown and unknowable. The hypothesis can take three
forms, as depdcted by phylogenetic ur-ce diagrams 1(a)
(c) in Figure 15. Since both the Bearded and Ground
Woodpeckers are living species, hypotheses 2 and 3 a+e
legitimate a1ternative esaumptnons and are' depLcted by
}.ike-numbered trees. However, for reasons of parsimony,
the ancestor of Thripias must be assumed to have been a
'normal', arboreal woodpecker, so hypothesis 2 (and tree 2
in Fig. 15) must be rejected.

Tree 1(a), which is a version of the conventional
Y-shaped tree representing lineage splitting, implies the
contemporaneous initiatl~~ of :i.ivergencein two separate
populations of ariceecr-aL specie." X which, at the Dame
'instant' of geological time, becomes extinc~. An expanded
time scale might reveal that ~hese even~s were sequential,
as depLct.ed in 1(b) and 1(c), rather than simult aneous ,
These rwo trees differ only in the sequence of origin of
Thrieias and ~eocolae'Ces.

Hypo~heses 1 and 3 are equally pOSSible, but the
aaaump t i on tnat both species are derived from an extinct
ancestor implies two separate specaat.Lon events and an
extinc'tion, whereas if i~ is assume';ithat Geocolaetes is a
daugh~er species of Thrieias, only one speciatio~ event is
involved. Parsimony would 'therefore favour the choice of
the third hYP0thesis (tree 3 in Fig. 15).

As poin~ed out by and Nelson and Platnick (1981),
there is no evidence "that evolution is "always, sometimes
or even never parsimonious", but if nhe most parsimonious
hypotheSiS is not prefered 'there is no basis for favouring
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anyone of the often numerous alternatives that might
explain the observable results of evolution.

If the ancestor of the Ground Woodpecker was in fact
the hypothetical extinct ancestor, then, as aforemention-
ed, it must have been an arboreal species, probably not
very different from the Bearded Woodpecker. However, <;;he
ecological requirements of such an ancestor are per-for'e e
unknownf or at best can only be assumed in broad terms.
The task of identifying an ecologically plausibly si t.ua-«
tien embodying the prerequisites for a spec i.ucLon event
(isolation and environmental stress) and is bot;h less
speculative anj more exacting when the habits and require-
ments of the ancestor are a matter of record.

o

OUTLINEOF }fABITSANDECOLOGYOF THEBEARDEDWOODPECKER
As with most African woodpeckers, Ii 1:;tle ecological

and biological information on the Bearded Woodpecker has
been published. The most comprehensive single account of
its breeding biology is by Tarboton (1970). Short (1971d)
and Lack (1985) have publ.Lshed accounts of aspects of
behaviour and ecology. All three authors have commented
that Bear-ded Woodpeckers prF' er areas with large trees.
Short (1971d) has stated that the species is more common
where large trees are generally distributed and not merely
confined to river banks.

Bearded Woodpeckers are usually Single or in pairs,
not in family groups. Their diet is of wood-boring larvae,
caterpillars, spiders, and occaSionally lizards or geckos.
Clancey (1964) states that the species "feeds on wood-
boring beetles and their las."ae, as well as ants". Forag-
ing may take place in small a s well as large trees, rut
only on trunks and limbs of the former and never on minor
twigs (Short, 1971d). Lack (1985), writing on the compara-
ti ve foraging habits of three species of woodpecker in
Kenya, found the median diameter of branches searched by
Bearded Woodpeckers to be 11,4 cm. The bird uses its
chisel-tipped beak "co expose borer galleries and to chip
away loose bark. Bearded Woodpeckers have not been report-
ed foraging at ground level.

/'.- ....,
-1

-~
\
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Nest holes are pr-ef'er-errt f aLl.y excavated in dead trees
and have a distinctive, oval-shaped entrance averaging 75

x 55 mm in he tght, and wid't.h respectively. A ol.ucch of two
to four eggs is usual; tiher-e is no information on incubat-
ion period or benaviour. Both parents f'ee d 'the young, t.he
adul t insertirl.g its beak into the open beak of 'the nest-
ling to relinquish 'the single prey item brought to the
nest.

The species has loud and charac'teris'tic vocalizations
which have been variously describe~ in different regional
'texts. Archer and Godman (1961) remark that 'the call of
'the Abyssinian race T. n. schoensis, is like the laughing
cry of the Eur-opean Green Woodpecker, Picus viridis. Short
(1971d) studied 'the species briefly in South AfI'ica and
described one call as a. long "kwik-wik-wik-wik" and noted
that it WI.. L, similar to the call of the Grey-hooded King-
fisher, Hal.,Syon leucoc€Ehala. The most noted aspect of
Bearded Woodpeck8r signalling, how6ver, is its djstinc-
t rve , slow-paced drumming; this is so characteristic a
sound of African woodland that it is imitated, along with
the kwik-wik call,
ular by Ruppell's
1,lcChesney 1964).

Throughout its range the Bearded WoodpeoKer shares its

by some of the robin-chats, in partic-
Robin Cossypha sernirufa (North and

habita~ with two or more other picids, the Cardinal Wood-
pecker Dendropico~ .fV...~.:~escensI and One or more Campethera
species. In terms of relative abundance, the Bearded Wood-
pecker is usually the least commonmember of such sympat-
ric groups.

o HODESOF SPECIATION
The hypothesis of relationship between Bearded and

Ground Woodpeckers raises the tradi'tional question of how
the La t t er- could be derived from the former and what
possible combLnat Lon of circumstances could have brought
about this event.

Paterson (1981) contends 'that hypothesized modes cf
speciation can be grouped into two classes on the basis of
whe'ther they are or are no't s~9por'ted by observed critical

(1
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fac~s. ThAre is only one Class I model, ~ha~ of allopa~ric
ape cLa'tLon, Al.Lopa't r-Lc popul actona occupy mutuaLl.y exclu-
sive areas; Iilayr (1970) defines allopa~ric epecLa'tLon as
geographic specia~ion, though his ideas of the speciation
process are no~ shared by Pa~erson. In ~erms of a Class I
model, a prerequisi t e for thp origin of the Ground Wood-
pecker must have been the geograryhic isolation of a popula-
tion of Bearded Woodpeckers.

The classic example of a geographically isolated pop~
uLat ion of' .:.'~t.er-r-escr-La.J species is one confined no an
oceanic LaLano., This s I tt..:n; on is easily formulated into a
mental picture. The i/,"0la~ing barrier is clearly defined
and i~s effec~iveness can be ranked in ~erms of distance.
The island t s of a f:; ..ite area and offers grist to the
theor-et f.cfans mill, bell..t: In terms of available space and
target size for immigrants. It is not surprising tha~ the
island scenario should have been extrapolated to the main-
land si tuatLon since it is an inescapable fa.~t "that the
majori ty of t.er-r-es t r-LaI speciation events must have taken
place on the continental land masses. If the allopatric
mode of speciation is espoused as the only acceptable
model , uhen the I island t, or equivalent 'refugium' scen-
arios, provide ~he mos~ attractive theore~ical options and
are rp.gularly invoked.

However, allopatry alone is u""· .. C! to lead "to spec-
LazLon, Refugia, as their name/ .:.es , provide island-
like pockets of normal or near-ti6f'n'lal habitat in exteri-
si ve , uninhabitable areas. If species mainta in their 1n-
tegrity under 'normal' conditions, it is to be expected
that they will do the same in refugis, unless further

0 climatic change eventually ?rings about seve,re habitat

(;

modification in such areas. For significant genetic change
'to cake place the population must be exposed to strong,
directional selection pressure, such as may resul~ from a
changed environment.

Faced with a changing environment I a population 'las
two options: i~ may track, if possible, i~s normal environ-
men~ by moving ~o areas With more tolerabl~ conditions, or
it may adapt to the new environment. Failure in either of
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these responses means that the popula.tion will die out.
From studies of fossil Coleoptera in the northern hemi-
sphere~ Coope (1974) foup!i little evidence of either speci-
ation or extinction during the pleistocene climatic oscil-
lations, and a ttr'i but.e d this to the ability of the insects
to shift their geographic ranges as the climates changed.
Animals which can fly are probably more successful than
pedestrian ones in tr-acking their environment j this much
is observable in the pr-e serrt=day migrations of birds and
butterflies.

From the above conside"'.ations, it follows that the
probabili ty of a ape cLa.; ion event will· ce highest when a
population is confined to an area undergving ~nvironmental
change a The rate and nature of such change is obviously
important, as is the ecoLngy orr the an Lma.L .exposecl:~~\')the
process. It is known that; Sp(~cia.lized lineages are more
likely to give rise to new species thans ar-e generalist
ones (Eldredge and Cracraft 1980; Vrba 1980, 1984). In
this context it is notevor-t hy that in two different fam-
ilies of bird$.; 9peciali2;ed for life on tree t ru-iks (i. e.
Picidae and Si trt Ldae ) , there are species whose ecology
centres on rocks. The African Gr-ound Woodpecker is one
such of course, as is the Andean Woodpecker, Colaptes
ruoicola, and there are two species of Rock Nutha-cch,
Si tta teQhronota and S. neumayer. There is also the Wall
Creeper, Tichodroma murarla, now placed in a subfamily of
the Si ttLdae , but previously considered to belong in the
Gerthiidae (Tree Creepers). Whatever i I:S true systematic
status, it seems likely 1:0 have been derived from a
I:ree-trunk dwelli'lg ancestor. The swi t ch of affinity from
t r-ee trunks to rocks would appear to have been an evolu-
tionary escape route for these species when environmental
change deprived them of their normal habitat.

A HYPOTHETICALSCENARIOFORTHEORIGINOF GEOCOLAPTES
Fig. 1 (Ch. 2, p. 12) shows the presa~t range of the

Gr'ound Woodpecker lies entirely within southern Africa. It
does not approach the Limpopo in the northeast, nor does
it reach the Orange River in the northwest caoe Province.
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Figure 16. Broad Lati tudinal range and d i s t r I bution of
the Bearded W(\odpecker in Africa. Inset shows dLstr I but-
ion of the Ground Woodpecker in the souther!! Africa.
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Present day dist)'; butLons of animals are nc t necessari ly
inclusive of their areas of origin (Coope, 1979). A modern
distribution pat'tern may be relict in nature, a por'tion of
a fcrl1iut'ly wider range. When the present range of the
Ground Woodpecker is viewed relative 'to 'the southern end
of the range of the Bearded Woodpecker however (Fig. 16),
the two distribution pa'tterns are seen to be largely
complementary, and it is reasonable 'to assume that the
Ground vloodpe0ker originated somewhere wi thin the boundar-
ies of i'ts present;-q:ay range.

The logical sc&nario is for a por tLon of the Bear-ded
Woodpecker popuLazion in prehistoric southern Afr -a 'to
have become isolG.ted, and for their woodland habi "tat 'then
'to die ou~ totally. However, although i't is easy to
pr-oposo j ;solation, i't is difficult, without invoking num-
erous ad h2.£ events, to "think of an area in southern
Africa in which a population of Bearded Woodpeckers could
have been geographically isolated prior to tree disappear-
ance. Alternatively, if it i~ assumed that the tree die-
off brought about the isolation, several possible si 1:U-

atiens can be suggested. For example, one can propose
existence of an extensive area of woodland, of which n
portion is persistent whilst the rest dWindles and ,j i t"£:

out: completely. The per-s i s terrt portion must subseque::~.:.:
also succumb, perhaps because of increasing severi tj "

env rr-onmerrta I factors r-es+ons I ble for the initial d i:: : :.-
uatinn of the woodland.

Paleoenvironmental research in southern Africa na s: r'f'-

su l.t ed largely in datable per-Lode of 'the past being lilt '.·l-
led as 'warm' or 'cool' or, more usually, 'wet:' or 'dr.j".
Tyson (19€.,6) provides a recent: review and summary of our
knowledge of pas t weather pat ter-ns , in which nne ernpha s Ls
on moisture regimes is clearly evident.

Short: (1971e) advanced the following hypothes~s t:o
explain how selection pressures favouring t:he evolution of
terres'trial woodpeckers could have arisen:

"Par tLcul ar- climatic condi'tions such as 'the recent
increased aridi tl. in many parts of the world caused some
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Present: day d1st:ributions of animals are not: necessarily
inclusive of their areas of origin (Coope, 1979). A modern
distribution pattern may be relict in nature, a portion of
a formerly wider range. When the present range of the
Ground Woodpecker is viewed relative "to the southern end
of the range of the Bearded Woodpecker howeve~ (Fig. 16),
the two dist:ribution patter.ns are seen to be largely
complementary, and it is reasonable t o assume that: the
Ground Woodpecker originat:ed somewhere within t:he boundar-
ies of its present-day range.

The logical scenario is for a por t i on of 'the Bearded
Woodpecker population in prehistoric southern Africa 'to
have become isolated, and for their woodland habitat then
'to die out totally. However~ although it: is easy 'to
propose isolat:ion, it is diffir.ult, without LnvokLng num-
erous ad hoc events, to think of an area in aou cher-n
Africa in which a population of Bearded Woodpeckers could
ha~e been geographically isolated prior to tree disappear-
ance. Alternatively, if it is assumed that the tree die-
off brought about the isolation, several possible sI tu-
a tLons can be suggested. For example, one can propose
exi s t.ence of an extensive ar-ea of woodland, of which D.

portion is per-s.ts cerrt whi 1st the rest dwindles and ,.~i.p~~

our completely. The persistent por.tion rnuot s ubseq:..wnt~~·
also succumb, perhaps because of increasing sever-I t.y I7,i f
env Lronrnenta I factors responsible for t he initial d in'l! r~-
uation of the woodland.

Paleoenvironmental research in southern Africa ha~ r~-
sult:ed largely in datable periods of the past; being l~be~-
led as f warmI or f cool f or, more usually, Iwet: I or 'ticy I •

Tyson (1986) provides a recent review and summary of our
knowledge of pas't wea~her pa'tterns, in which the emphasis
on moisture regimes is clearly evident.

Short (1971e) advanced the following hypothesis to
explain how select:'Qn p.:.essures favouring rhl" evolution of
terrestr:ial woodpeckers could have arisen.

"Pa:r''ticular climatic conditions such as "ehe r-ecerrt
"increased aridi~ in many parts of the world caused so~
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constriction of woodlar:.ds. Some restricted !,-,oodlands, in-
cluding those containing various ant:_-ea'ting, largely or
entirely arboreal woodpeckers,.L 2ecame savanna-like wi th
trees ever more widely scattered."

The problem that arises when hypothetical changes in
vegetation patterns are invoked in terms of changing moist-
ure regimes is that there are no gr-ounds to substantiate
such speculation. Dry spells ar e a natural f'ea tur-e of
sou.thern African (and Afrotropical ) weather patterns and,
as a consequence, much of the natural vegetation is
drought resistant and able to withstand 'the vicissitudes
of shor't-term cycles. Long-term trends are more likely to
resul t in a change in the species composition of wood-
lands, rather 'than in thetr demise, at least until 'the
aridi ty becomes extreme. The evidence mustered so far is
insufficient 'to warrant assumption of the latter extreme,
except tn desert regions, such as the Namib.

Altered moisture regimes may be the product of altered
t emper-atiur-e regimes since the cooler the atmosphere, the
less moisture it can transpor't. Woodlands tolerant of
aridity would perforce r etr-ea t if subjected to minimum
temperatures of _3°C or lower because of susc~ptibility to
severe frost. Brain (1985) musters cozent support for 'the
notion that the distribution of temperate grassland in
southern Africa is determined by the frequency of occur-
ence of subzero t.crnper-atur-e s , It is a matter of common
experience 'thut mild frosts can kill young trees, and that
even mature 'frost-resistan~' trees that have survived
average winter conditions can succumb to an unusually
severe f'r-os t (cf. Brain, 1986). In the s out.her-n African
corrcexr then, the advance and ret.L"!at of palaeowoodland
habitats can be much more plausibly postulated in terms of
alte~nating cycles of relative warmth and severe cold than
in 'terms of mois't or dry cycles.

Some aspects of Ground Woodpecker physiology and behav-
iour indicate 'that the species probably evolved during a
very cold period. For example:
(a) It is less tolerant of warm ambient temperatures than

!"II..
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much smaller birds which share its habi~at. An example
of ~his compar-a't I ve suacep cab iLaty to heat s t r-es s is
provided in Chap~er 3 (p. 35). Thermoregulation a~ the
u~per end of the tempera~ure scale is achieved behav-
iourally (by seeking shade and ba t.hf ng ) when physio-
logical responses become Lnac equa.t e ,

(b) Though optimally specialized fer the capture of term-
i~es, which it currently encoun~ers ~hroughout its
range, t.l.e Ground Woopecker does not norma Lly eat
them. Termi~es, especially ~heir alates, form a nu~ri-
~ious food resource which is expi~ited by a wide range
of animal life from invertebrates to man, irH.:luding at
h'!2.st five of the 24 species of African woodpeckers.
Tl fact tha~ Ground Woodpeckers don't recognise ter-
mi tes as food (Chapter 4; p , 54) would seem to indi-
0~_te that these i.nsects were rare or absent from the
~~~e<:iin which the woodpecker evolved. The majori ~y of

er-an species are found in the tropics, and al-
there are some primi ti ve, cold-adapted species

.( ,}.ng the Black mound termite J Amitermes hasatus,
""i t,:10 coutiher-n Cape Province), the characteristic
sp~ni£~ of the Afrotropical woodlands, the habi-cat in
which /.E:l'coite a cu Iv t ty hi greatest (Harris 1.961)

would have re~reated wi-ch the woodland in the face of
intense cold.

(c) The Ground Woodpecker does not glean ants from the
surface of 'the ground. sur-race activity of ants is
inhibi'ted by very low temperatures, as is the movemen~
of mos't terres"trial inver~ebrates. To find food on
cold days, woodpeckers would have to locate ant nes~s.
The primarily formicivorous Green Woodpecker of Europe
feeds in 'this way and is Lnown to tunnel through as
much as 85 em of snow in order to reach ant; nests
(Glu~z and ~auer 1980).

(d) The Ground Woodpecker is the largest of Afrotrapical
Woodpeckers. Al'though mensurally only some 4-10~ lar-
ger than ~he Bearded Woodpecker, its mass is, on
average, a t Lea s t 40% higher. Increase in body mass
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can be selectively advan cage ous in cold-stressed hom-
oiotherms because the altered surface-to-volume ratio
reduces heat loss. Size increase might a''t>u be favour-
ed for a variety of reasons not dLr-ectLy related to
thermoregulation, or even be the result of stochas t i c
processes acting on a small founder population. Never--

theless, size increase is consistent wi'th the hypo-
thesis of speciation under very cold conditions (Berg-
mann's rule).

...~

In southern Africa there have been several periods within
the last 4.5 million years that were not merely cooler
than at present, but very cold. Vrba (1985a)y using evid-
ence from the fossil record, has shown that some of thes~
cold episodes coincide with periods of lineage turnover in
antelope ·~oecies, and believes that ex.tensive replacement
of wocd., d by grassland must have taken place at 'these
times.

From the foregoing, there are rease-nable grounds on
which to base the hypothesis that the Ground Woodpecker
originated in southern Africa when an ancestral population
of Beard-ed Woodpeckers was stl"aJ'lded in woodland which gave
way to open grassland because of a significant depress ion
of minimum temperatures.

Wnere in sou.thern Africa is 'Chis most likely "to r.uve

happened? The need t'or- the population to have been isolat-
ed is a critical factor. The population mus t also tw.v€'
been large enQugh to avoid extinction. A recen't case
history of extincticm of a woodpecker popu Ia tLon has ceen
recorded in Sweden (Pettersson 1985). A small popuLa'ti en
(15 20 pairs) of Middle Spo'tted Woodpecker, PdcoLces
rr!.£f!.ius, was conf'Lned Cl' agricul 'Cural development to an

isolated area of only 300 km2
, situated 500 km from 'the

nearest conspecific population. There was no ~ignificant
climatic change to bring about extinction. The population
remained s'table for some 34 years before showing signs of
reduced fecundity. Decreasing breeding success brought
about exti~ction in the course of eight years. The site of

o
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this event, at or near the northern limi~s of the species'
range (a fac~ not men~ioned by ~he author), was conceiva-
bly a factor in this case.

There are no published figures referring ~o population
density of Bearded Woodpeckers, but as aformentioned ~hey
are generally considered the least common of woodland
picids. I~ must be assumed ~herefore ~ha~ several thousand
square kLLome t r'es of woodland must have been involved in
the speciation scenar-t o , Tall tree woodland of the typ s
f'avour-ed by Bearded Woodpeckers is today found mainly in
t r'op i.ca.L and eubtr-op t ca l areas. In warm episodes, which
are known t o have preceded some of the very cold phases
(Tyson 1986), such woodland is likely 'to have covered much
of the area tha~ today forms 'the Orange Free State (OFS),
and would have had a broad connection with 'the nor th via
land of similar altitude exteridLng through what is today
eastern Botswana.

For a variety of reasons, this central plateau area,
lying at 1 200 - 1 500-m al ti tude, is a likely place for
the origin of the Ground Woodpecker. The area is in excess
of 110 000 km2

• It is bounded to the southeast by the
mourrcaLns of Lesotho, reacning heights of 3 000 m, tne
highest peaks in southern Africa. To the north and nor ..th-
east the land slopes up to the highveld of the Transvaal
at a1 ti tudes of 1 800 m, To tbe southwest i ~ merges into
the dry plains of the Karoo. The east-west gradient of
decreasing moisture which is a feature of the subcontinen~
today has evidently persisted since at least the early
Pliocene (Tyson 1986), so for the past four million years
'the Karoo is likely always to nave been 't.oo dry to support
'the sort of well-developed woodland which constitutes ~he
normal habitat of the Bearded Woodpecker.

The rate, on the ecological time-scale, at whjch a
past warm climate gave way ~o a cooler one is no~ known.
Tyson (1986) has pointed cut 'Chat in tier-ms of exLst Lng
atmospheric circulation pa t t er-ns af'f ec t i.ng the subcontin-
errt , the onset of a cool episode would probably have been
characterized by an expansion of t;he winter rainfall
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regime arrco w!l~". is now the aummer' rainfall area, and need
not have resul tied in a lowering of annua l precipi t.at Lon
levels.

The response of woody vegetation to a changing moist-
ure budget (a product of the na tuz...e and timing of precip-
ita tion, frequency of cloud cover and wind, and maximum
temperature) is lik~ly to have been slow. But winter rains
are usually associated with cyclonic depressions; the cold
air brought by -chese fronts is chilled further by adiabat-
ic cooling (6.4°C per 1 000 m) as it sweeps in over the
el.eva ted interior of the subcontinent, brinfi' ng snow to
mountain peaks and high plateaux. Once the Clb~d cover has
dispersed and radiation is unchecked, heavy frosts can
occur.

For suitable woodland to have covered much of the OFS,
the mean minimum. temperatures prevailing there during warm
episodes would probably h~ve been at lea~t 3°C higher than
at present. Several forms of evidence indicate -chat during
past cold episodes mean minimum temperatures were some
5-10°C lower than at present. Whatever the rate of change
of the thermal climate in -cransi tion from warm to cold
phases I t;he denudation of woodland would have occured
early in the cycle as the normal tracks of cold fronts
shi f-ced northward and severe frosts occured wi'th increas-
ing frequency on interior plateaux.

Death of trees from frosting over wide areas would
have resulted in the following distinct stages of habitat
ci':snge'

S-cage 1 would involve leaf fall from increasing num-
bers of fr05t-killed trees. For woodpeckers this would
mean a par-cial loss of cover. The trees would remain
standing however, and the rapid increase in the amcun't of
dead wood would probably prove attractive to Bearded Wood-
peckers in the short; ter-m, (Clancey 1971, has commented
t ha t Bearded Woodpeckers are "particularly plentifu~tI
where dead trees have been left: standing in newly logged
areas of woodland.)

Stage 2 would be characterised by the progressive
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collapse of dead trees; it might be accelera::;edby high
winds and,
the latter

perhaps, natural fires, though the effects of
would likely be localised. For woodpeckers,

especially large ones like Bearded Woodpeckers, this phase
would mark the beginning of a period of severe stress.
Standing trees would become fewer and fewer and it is
likely that the woodpeckers would move about in search of·
more trees~

If the initial die-off of trees was simultaneous over
a sufficiently large area, it is likely that the ultimate
collapse of the trees would also have occurred over a
relatively short period. This factor could have been impor-
tant in isolating a population of woodpeckers because too
slow a deterioration in habitat would induce and enable
populations to vacate an area that was becoming Lrrto Ler--

a.ble.
Arboreal woodpeckers normally roost in holes in trees.

Deprived of its roost by collapse of a branch or tr~e, an
individual bird would need to find an alternative roost
quickly or sleep out, since it is unlikely to be able to
excavate a new hole .n the time available. Under such
circumstances any hole provides a refuge, and the woodpeck-
ers would doubtle$s have done the same as tree-hole roos-
ters do at present when they cannot find an appropriate
arboreal roost hole - they take refuge in a hole in a
bank. Herholdt and Earle (1986), have found Pied Bar-bets
Lvbius leucomelas and an Ashy Tit, Parus cinerascens,
roosting in sandbank tunnels of the Brownthroated Martin,
Riparia paludicola. With the fall of trees the Bearded
\'1oodpeckerswould also have had to start feeding on the
ground, if indeed they had not previously started to do
so. Because of their size and weight, they could not
easily forage on slender branches of bushes, as the small-
er Cardinal Woodpecker does.

The change to terrestrial foraging and roosting would
have been inevitable for those Bearded Woodpeckers which
could find no end to the frost-devastated woodland. The
natural tendency to seek normal habitat would have been
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very scr-ong and it is unlikely t.hat similar trains of
even'ts in smaller areas could have resul'ted in 'the isolat-
ion of populations. For example, a belt of land of similar
altitude (1 2CQ-l 500 m) can be found to the eas't in
Natal, but because of the sceep al ti tuciinal gr-ad Len t , it.:
is nowhere very wide.

There were possibly on Ly three escape routes from 'the
Orange Free State plateau t.:hatwould have enabled Bearded
Woodpeckers 'to find normal woodland hsbi'ta't. The disposit.:-
ion of these routes is depicteu di.agramatically in Fig.
17. The main route in the nort;hwe;st.:would have permitted a
withdrawal to warmer woodlands beyond 'the expanding limi'ts
of tne cold f'r-orrns , The other two would have been sou en-
wards and sout.:heastwards around the moun'tains of Lesotho,
down to the basins of t.:heGreat Fish and Kei rivers of the
eastern Cape and the Tugela River in Natal, where isolated
populations of Bearded Woodpeckers currently occur. These
soutiheun isolates are. appreciatJly darker underneath than
nominate Thripius namaguus and have been described as a
separate subspecies T. n. coalescens by Clancey (1958b).

The eastern Cape population is isolated by some 300 km
from the population in the upper Tugela basin, which in
'turn is isolated by some 100 km from the next nearest rec-
orded popula'tion in the Umfolozi drainage system in Zulu-
land (Cyrus and Robson 1980). The Umfolozi I.alley repre-
ae n t s a significant zone of discontinui tv for many poly-
typic species of birds f the populations on either side
usually belonging to different subspecies. Several bird
species which are today common resident.:s in the Orange
Free Sta'te have disjunct.: populations in the eastern Cape
and northwestern Natal. Nc'tabJ.~ amongst these are 'the Blue
Korhaan, Eupodotis caerulescens, Tit.:babbler, Parisoma sub-
caeruleum and the Red·-headed Finch, Amadina erythroceph-
ala; 'the latt.:erspecies is a winter visitor 'to the eastern
Cape. An intra-African migrant.:, 'the Cliff Swallow, Hirundo
spil~dera, a breeding summer visitor which is abundant.: in
'the OFS, also exhibl'ts similar distribution. This repeti-
tious pat.t er-n provides compelling support for the hypo·-
thesis that 'the two Bearded Woodpecker populations in the
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Figure 17. Probable escape routes (arrows) of peripheral
populations of Bearded Woodpeckers from frost-devastated
woodland (hatched area) which could have covered much of
the Orange Free State in a warmer climate.
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eastern Cape and nor-thwester n Nat.aI are der! ved from pop-
ura tLons nhat once occupied what: is now the OFS, and are
not; relicts of a sout;hwestward expansion down -;:;hrough
Natal of populations in Mozambique.

The important and significant implication of t:his hypo-
t;hesis is that tneae isolated Bearded Woodpecker populat-
ions are dLrec t. descenc!ents of the popul at f on that; gave
rise t o the Ground ·woodpecker. They have remained true to
type because of their success in tracking their normal
environment. The eastern Cape and NatiaL woodlands would
have been subject; to the cold climate episodes ~ but be-
cause of their lower al ti tude and relative proximity to
the coa5t;, would not have been subject to such dest:ructive
low temperature extremes as the interior plateaux.

In tne meantime, those popul.atLons which did not es-
cape from the O:S plains were forced to adapt to a
t r-eet ess environment. The altered landscape was probably
essentially similar to that; which is to be seen there
today, seemingly endless plains, relieved in places by
flat-topped mesas or buttes. These geomorpnological f ;.a-
tures with their rock-strewn slopes and eroded gullies 1

would have provided eleva tei perches and roosting s i nes ,
as well as shelter from prevailing cold winds on their lee
sides. Some may well have supported trees on she 1tered
slopes when woodland en the exposed flats had already died
and fallen. Because they are the only prominent features.
they can be seen over considerable dLst.ances , and they
would have formed the focal point:s of at;t;ract;ion for
"r-ef'ugee" woodpeckers, serving to bring together survivors
that were probably widely dispersed over tree-denuded
plains. The boulder-strewn slopes of the sandstone-capped
hi lIs would thus ultimately have formed the new environ~
rnent: to which the woodpeckers would adapt.

DISCUSSION
The actual manner, place and time of the origin of the

Ground il/oodpecker can never be known with cer ta tncy , 'rhe
nypothesis advanced above is consistent with all the
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evidence that can be mustered at present, and shows how
and where this specLat Lon event could have occurred. Firru
evidence to support a suggestion of when the event occur-
red is LackLng , Vrba (1.985a) has stated that lineage
turnover was mainly associated with two cold periods which
commenced at appr-oxLma teLy 4 r·lyr and ;~.5 l''<yrago. Brain
(1985) has pOinted out that at least; six cold episodes of
vary~ng severity are known ~o have occurred in the Pleisto-
cene in southern Africa.

Several aspects of Ground Woodpecker behaviour anc
distribu'tion might imply 'that the species is cf comparat-
ively recent origin, but these aspects could equally werl,
be interpreted as resulting from recent climatic oscillat-
ions. If the hypothesis is correct, however 1 and the
LsoLated Bearded Woodpecker populations in 'the Cape and
Natal are descended from contemporaries of those 'thatgave
rise to the Ground Woodpecker, then an origin in the
Plei~'t~cene, rather t;hanthe Pliocene, seems likely.

'.line current occurrence of common Orange Free State
plateau birds in the catchment basins of tihe Great Fish,
Kei and Tugela rivers seem t;o result from spill-over
movemerrcs that skirt around the Lesotho highlands, and
relate t o the pr-eserrt alti1;\ldinalprofile. This only came
in'to being with the uplift; of the Natal Monocline whi~h is
believed t o have started at: abou t 2.5 I,lyra60, and to have
coinci.ded with globa.l t:ectonic activity (Partridge 1985).

The uplift amounted to 700 m and areas elevat:ed by t:his
amount would have been subject to a fall of 4.50 C in mean
t:emperat:ureby virt:ueof 'thes'tandard lapse rat:e.Geomorph-
ological evidence indica-res that: the uplift was gradual
however; on an ecological time pcale it:sinterim affect:on
temperature would have been impercept:ible, and alt:hough
its ul'timate influence on Climate has been significant and
lasting it: is unlikely to have played a dLr-ect role in
specia~ion even'ts.

The timiltg of the upLdf t , r-eLa.t Lve 'tothe onset of nne
cold episode tha't is estimated "tohave s"tar"tedat approxi-
ma teLy 2.5 il1yrago, is not; known. Vr-ba has commenced
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(pers. comm.) that the most recent period of lineage
turnover occurred at lli!. 400 000 years ago. Of the three
such turnover events, this most recent one is the onl:

finite post-uplift one and is to be prefered in terms of
the aforementioned considerations. However, the Ground
'woodpecker need not necessarily have evolved in concert
with any of the major turnover events, though it is likely
to have done so, and further speculation is unwar-r-antied
without more evidence.
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9, ADAP'rATION AND ITS CON~)E(.}UENCES,

"Selection ,..tas nothing to do with wl:!£:tis ne~essary or

unnecessary. or what is adequate or inadequate, for con-

tinued survival. It deals only with ,~n immediate better-

'y!!'~-worse within a sy,stem of al ternEl.tive, and therefore

comE~Y.ing, entities, It will act ts~ maximize n mean

reproductive performance r'egardless of the effect on lonG-

term population rmrvival. It is not a mechanism that can

~!!..ticipate possible extinction and take steEs to avoid

it,"

G.C, Williams (1966). Adaptation and Natural Selection.

INTRODUC'I'ION

The pr-Irnary objective of this study has been 'to €,x-
plore and test the idea that species originate as a
consequenue of adaptation of a small, isolated popu l a tLon
t o a new environment. The Gr-ound WoodpeckE.~rhas been the
t;ool for this explora~ion. Aspects of its behaviour, eco-
logy and reproductive biology have been documented in
earlier chapters and an hypothesis of relationship and
ancestry has been presented. It has further been suggested
how and ·,.,here an ancestral popuj a t ton could have [wen
isolated in a treel~sa environment. Using the same
scenario L"I; remains now to t r-ace the probable course of
adapca t ion that resulted in tne des t.abd l Lza t.t on of the
ances tr-a t char-a c'ter t s t t ca and the emergence of a bird so
changed -chat systema-cis-cs have classified it no~ merely as
n new species but also as a new genus.

From the outset it has been made clear that the
rlecogni tj en Concept of spec Ir . ..5 (Paterson, 1985) is pr'e-
f er-r ed to a1 t er-na ti ve s , It will not be argued that this
concept. is COl'r'eC1:: because the orig:Ln of the Ground WO:Jd-
peeker can be explained in terms of it, bu 1:: ra cher- ttia t
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the degree 'to \l1hich the adapt at ton-i of 'this species are
plausi bly and logically aoc ourrt.ed for in terms of differ-
en~ concepts can be contrasted to provide a valid ~es't of
these concepts.

o

THE ENVIRONMENT
In any si'tuation in whi~h an organism is restricted to

an environment which differs from that 'to which it is
a~~p~ed, i't will be subject ~o a measure of s'tress. The am-
ount of stress will be directly propor'tional ~o the degree
of differencl; between the Qld and new environments. In the
long term, effeeti ve adaptation 'to the new environment
will so change 'the organism that features of its habitat
which were initially stressful may become needed resources
(vlilliams 1966). In the short term however, it has not
only to survive but also to breed, for the persistence of
an isolated population is dependant on an adequB'ts measure
of reproductive success.

Andrewartha (1984) has defined the environment as
"~~'y I thing I that might infl~~ the animal's chanCEl.to
survive and reprodu~", and has listed four kinds of
''thing' that influence the animal directly. These four
major environmental components, through which all other
minor and indirect factors operate, are resources, mates,
predators and malentities.

For a warm-bloods-d vertebrate such as a woodpecker.
the resources required for day-to-day survival are food
and shelter. This much has already been mentioned in the
scenario set out in Chapter 8. With the Ultimate decay and
fall of the fros't-kil1ed trees t the Bearded WO(ldpeckers
may well have started to eat ants and are likely to have
used tunnels in banks for nocturnal roosts. Breeding may
have continued normally while the dead trees were still
standing. After their fall however 9 reproductive acti vi ty
probably underwent a marked reduction for two reasons: the
lack of tree trunks and limbs for nest site excavation and
'the! lack of appropriate substrate on which to drum. As
aforementioned in Chapter 8, the drumming of the Bear-ded

/ ....~
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Woodpecker is one of ~he charac~eristic sounds of African
woodland and, as with northern temperate zone woodpeckers,
it plays a role in territorial adver-cLaemerrt and otiher-
forms of signalling between mates. For a while, perhaps,
drumming could still be per-f'or-meaon the har-der por-tLons
of prostrate trees. Although ~he loss of trees would
inhibit drumming, the consequent increase in visibili~y
could promote con~act between ma~es, especially if the
birds were concentra~ed on the slopes of mesas and buttes,
rather than widely scattered over ~he treeless plains.

This concentration of bi.rds from the plains to high-
rising topographical features would no~ have been restric-
ted to woodpeckers. One would expec~ tha~ any woodland rap-
tors such as Gcahawka , AceiRi tel"spp., would also be drawn
to these sandstone-capped hills which would already have
constituted the natural haunts of falcons and buzzards.
For the woodpeckers, deprived of their tree trunks (a
substrate on which both their plumage pattern and agilj,ty
helped them to avoid detect:i.'):land attack by hawks),
attacks by aerial predators wou ld have been a significan~
factor of their new environment. fu.rthermore, by feedjng
largely on the ground they would also become vulnerable ~o
terres~rial predators which previously posed little or no
threat ~o them.

(

DIRECTIONAL SELECTION
Woodpeckers, as Short (1982) has pointed ou~, ur~

unusually tough, hardy birds. The new environment wu~
obviously no~ so harsh as to conSistently preclude br~p1-
ing success, bu~ different enough ~o result in stro~~
dLr-ect LonaI seLect Ion , Selection was likely to have been
particularly rigorous from the ou~se~ with respect to
feeding appar-anus, the need for camouflage (which would
primarily have involved the head plumage) I and ad jus tmerrt
to lower tempera~ures. These aspects can be considered in
more detail.
Feeding apparatus.

Short (le7le) considered the ancestor of the Ground

( ....'"
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Woodpecker to have been formicivorous, and viewed the
ant-eating habit as a prerequisite for a terrestrial exist-
ence. The Bearded Woodpecker, however, feeds prima~ily on
large ~ wood-boring insect larvae and seldom ea t s arrcs ,
lvlost birds and mammals which have been sufficiently
studied have been shown to be oppor-t.unf.st feeders; birds
in particulart because of their superior mobility, are
quick to expLod t new situations. The nocturnal hawking by
Hartlaub's Gulls Larus hartlaubii of flying insects attrac-
ted to street lights (Simon 1977), and nectar feeding by
73 non-nectari vorous birds including par-r-o cs , ravens and
thrushes (Oatley & Skead 1972) are example~ of the readi-
ness with which birds will adopt foraging techniques for
which they are not adapted in order to exploit abundant
food resources. It is therefore reasonable to suppose that
a bird with an ex tr-udab l e tongue, used to probing the
small holes and tunnels of wood-boring insect larvae,
could l"'eadily switch to ant-eating if its former prey
became scarce or unavailable.

The harpoon-type tongue is inefficient for the capture
of small prey such as ants, but by probing ant tunnels a
measure of success might have been aChieved because small
ants would be stuck to the tongue by the surface tension
of the salivary coating. The Bearded Woodpecker does not
have copious, sticky saliva and the probing of an;; tunnels
in soil must have taxed the capacity of its salivary
glands. Without saliva the birds could not readily exploit
ants; surface gleaning could only have been achieved by
seizing each ant individually wi'th the bill.

There would 'thus have been strong selection pressure
for the enlargement and modification of existing salivary
glands to enable pr-oductLon of glutinous saliva which
would make the 'tongue an effect;i ve sticky trap without
compromising t;he bird's water balance. Since large saliv-
ary glands are a characteristic of many woodpeckers, nhe
adr.p t Ive modification of eXisting glands may have been
facilitated by no more than the phenotypic expression of a
suppressed a11;ernative state. If this were not; the case
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then one may suppose that such enlarged I mucus-producing
glands have arisen independently many times in the Picidae
through the action of natural selection, as they have in
the corvid genus Perisoreus, in which they are a unique
specialization (Bock 1961).

Bec~use terrestrial ant colonies may be sited several
centLrn'etr-es or more below the soil surface J there would
also have been strong selection for increased tongue
length. Arbor-eal woodpeckers adapted to feeding on wood-
boring insect larvae generally have shorter tongues than
similar-sized ant-eating woodpeckers. In the Bearded Wood-
pecker the hyoids extend over the skull as far as the
midpoint of the orbits; in the Ground \!loodpecker the
hyoids are longer and extend past the front of the skull
to insert into the right nostril.

Camouflage.
If there was severe risk of predation, as seems prob-

able, there would have been proportionately strong selec-·
tion to bring about a match between the woodpeckers'
plumage and the substrate on which they were most at risk

the ground. The brigt'.tscarlet hinctcrown of the male
Bearded Woodpecker would have made concealment from aerial
predators difficult, whi.lst 'the contrast:i.ng black and
whi t e f'aciaI mar-kinga of both sexes would have made them
conspicuous at ground level.

c

Adjustment to low temperature.
'I'rier-educt Lon in mean minimum temperatures which, in

terms of the hypothesis advanced here, triggered the whole
train of events, was presumably a persistent characteris-
tic of 'the new environment and would have given rise to
directional selection. Adaptat Lon to cold might have been
achieved in severa1 ways. Wallgren (1954) has shown that
energy metabolism in two european buntings ~~:'iza c1tri-
nella and E. hortulana, differs in keeping with their
respective norther~ and southern distribution patterns.
The significance of Wallgren I s research has been seen 'to

(I
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lie in the demonstration t.hat even homeotherms may have
physiological adaptations to temperature regimes (ltiayr
1963) .

Given that such physiological adjustment to prevailing
temperature of normal habitat may occur as a speci~s-wide
charactaristic of a warm-blooded vertebrate, one may pre-
dict that t.heGround Woodpecker differs from its ancestor,
the Bearded Woodpecker, in this way. The susceptibility of
the former to heat scr-ess has been noced , and it is a
bigger bird. The size difference between the 'two species
is most apperent in mass, "theGround Woodpecker being some
4070 heavier on average. Al"though SchoLand er' (1';55, 1956)
rejected the idea that surface area/volume change and
Qommensura"te modification of heat loss is superior to
other avenues of heat conservation, such as changes in
circulation and tissue tolerance, larger size in the
Ground Woodpecker could have been advantageous in several
ways and thus been favoured by more than one type of
sAlection pressure. For example, larger size would have
conrr-Lbu ted to a longer tongue by virtue of simple iso-
me"try and thus ha'·e conferred greater reach to the bird in
its quest for subterranean ants. Increase in size could
aLs o reduce risk of predation. In terms of the ~\cenar:'c
favoured here, these different selectiun pressures -i r..~.

likely "to have been act Lng in concert. It is poss it> I

however, that size increase was strongly f'avouz-e d by cr.!.]'

one type of directional selection, and Its al t er-nat •,,~.
advantages were merely fortuitous effects.

Because physiolgical adjustment would take time t.ofer--
fect, even under strong directional selection, initihl
hea't conserva'tion must have been accomplished behavioural-
ly. During the day, heat loss would have been a pr-oblen.
only if ambLerrt t emper-acuz-e was lower than the woodpe ck-.
er's zone of 'thermal neutrality and wind speed exceeded 4
misec. The birds could have sheltered from s'trongwinds by
using the lee side of rocks, as Ground Woodpeckers do. In
cold but sunny condi t Lons 'they could aLs o have comperiaat ed
for heat loss by squatting on sun-warmed rocks and frequen-
ting west-faCing slopes in the afternoon. Low night temper-
atures would have posed the greatest cold stress however.

'U
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Nothing is known about; t.he r-oost.Lng hab i t.s of Bearded
Woodpeckers. During the cold, northern t;emperate zone win-
ters, some Eurasian w~odpeckers are known to roost alone
in tree holes or artificial nest boxes and ~o defaecate in
these sit;es (M.atsuokaand KOjima 1979). Ground Woodpeckers
roost communally and do not; defaecate in 'their nunne I
chambers. These tunnel~. used for both nesting and roost-
ing, are frequently up to one metre in length (Ch. 6), so
the chamber is considerably
ditions than a tree hole

further
can be.

from
This

outside con-
tunnel leng-ch

Lnaula't es the chamber from the exterior temperature ex-
tremes, and t;he metabolic heat of the roosting birds must;
effectively raise the chamber temperature t o within the
birds I thermally neutr-al range. This much may be reason-

v •

c

ably assumed from studies of chambe~ temperat;ures and
gaseous environments in the tunnel n~:t;§ of European
Bee-eat;ers, Merope apiaster, by White et a1. (1978).

Up tc six Ground Woodpeckers have been seen to roost
in one tunnel, and the same tunnel may be used every night
for several mont;hs. If the birds defaecated in t;he
chamber, two disadvantages wou'l.d rapidly accrue from in-
tensive usage of a single site: plumage soiling would
become commonplace, and there would be an increase of
ammonia in the chamber environment. Bee-eat;er.sdo not
practice nest sanitation; Whlt;e and his colleagues measur-
ed ammonia concentrat;ions as high as 700 ppm in be -eat;er
nest; chambers, and commented that such conc:er -a t Lons
would be harmful t;o most vertebrates without special
adaptations.

The potierrtLafLy negative consequences of the build-up
of metabolites and their breakdown products have been
avoided in the Ground Woodpecker by the apparent inhibi-
tion of noctur-naI defaecation. This would appear no be a
species-wide char-accer-Lst t c and is best; seen as a
correlat;e ~f communal roosting in a confined space, a
habi t;which in turn probably arose as a behavioural means
of heat conservation.:,.... I'\J:
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CONSEQUENCES
The changes j n diet, plumage pattern and colouration

which resulted from confinement to a treeless environment,
would have brought about the need for yet more changes.
The apecLaLd zat Lon in ant-eating,
affec~ed reproduc~ive activities.
large beetle larva to nne nest

for example, would have
Ins~ead of bringing one
(see photograph in Tar-

boton t 1970) with which only one of t.he chicks could be
fed, the adult could bring a large mass of ants which, by
regurgitation, could be fed in portions to each of tihe
chicks. This method necessitates fewer visits to the nest,
tihus lowering the chances of its detect.aon by predators.
It also requires a fundamental change in the behaviour of
the chick which , at some stage in its development, must
put io:;sbeak inside that of the parent to take the
regurgi tated ants, instead of having a large single food
item placed in its own gaping beak by the adult.

The most significant consequences, however, would
result from the changes to plumage pattern and colour-
a-cion, since these would affect the efficiency of signal-
ling between mates. As aforementioned, the advertisement
achieved 'through drumming could not be maintained in the
new environmen't since there was no subso:;rao:;eon which such
per-cuesIve signall ing could be performed. The subsequent
loss, as suggested above, of 'the sexually dis'tinctive
markings on the head of the Bearded Woodpecker was likely
to have further disrupted the fixed signal-response system
which, in normal woodland habita't, is 'theprerequisite for
successful cour-cshipand fertilization of the female Beard-
ed Woodpecker by the male.

Thi:s sLgrial.e-r-eapcnae system, the Specific-mete recog-
nition system or SMRS (Paterson 1985), 1s maintained under
strong stabilizing selection so long as the species stays
within io:;snormal habitat. But if 'thespecies is deprived
of 'trees it is also deprived of its usual food, normal
perching, roosting and nesting sites, concealment from
pr-edacor-s, and sounding boards for percussive signalling.
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Under such circumstances s~abilizing selec~ion on the orig-
inal system is relaxed; the aggregate of new selection
pressures outweighs the old and, if the population per-
sists, some exis~ing adapted sys~ems will inevitably degen-
era~e while others adjus~ ~c ~he new condi~ions. For
example, the chisel-~ipped beak and rela~ed skull re-
inforcement which enabled the Bearded Woodpecker ~o find
food, excavate nest sites and perform drumming would have
ceased to be of any selective advantage. Likewise ~ the
SMRS, deprived of one signal componen~ after another,
would no longer be under stabilising selection.

Directional selection is expensive. The population
would remain small and probably be diminished, even ['1.ven
the ability of individuals to pair off and successfully
raise young on a regular annual basis. A woodpecker is an
animal of low fecundity, unlikely to raise more than four
young in anyone year. A consequence of negative direction-
al selection, such as could result from heavy predation
pressure for example, is the loss n( only of weakened or
sick birds but also of many prime individuals, and the
destabilization of the age structure of th~ population.
The probability of long-~erm pair bonds would be reduced,
eopecially if tiher-ewas high male turnover (:ced-crowned
males more at risk from aerial predators ~han black-crown-
ed females). Surviving females might have differen~ ma.t.es
at every breeding at t emp t , Young birds would enter t he
breeding population earlier than under normal conditions.
The population turnover ~ime would be shortened and mixing
would be promo~ed, tnereby increasing ~he range of genetic
recombina~ion and possibly the variety of resul~Bnt pheno-
types for selection to work on.

SELECTION AND GENETIC VARIANCE
Natiur-al select:ion, as pointed out by Williams (1966)

in the quotat Lon that heads this cnapcer , is not: goal-
orient:~d.The two components of the process are ~he differ-
ential survival of individuals and differential reproduc-
tive success.
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Under normal condi t i ons , natur-aI seLe ct ton is acting
to preserve 'Che adaptations of t;he speciea. and any devia-
tion from usual pat ter-n,
likely to per-eLs t , From

co Lour-a t Lon or s cr-uccur-e is un-
common experience we know tnat

o

such deviations are rare. Indeed, the frequency of var-
ian cs under normal conditions might; seem Lnad equa't e , if
maintained in a new environmen'C, to permit direct;ional
s eLe ct I on 'to bring about: change except in unimaginably
long periods of t:ime. Intuitively one would eXgec'C tha'C if
a small popula'Cion experiencing nega'CivB ~irec'Ci~nal selec-
'Cion is to adapt to its s t r-es sf'u I environment, it: mua "; do
so relatively quickly. In 'Coe case under considera'Cion
here, an upper limit can be placed on the time available,
because r',e climatic oscillations of the P'LeLs uocene are
believed, on good evidence, co have had a periodicity of
about 100 000 years (Brain 1981).

Per-napa much less time is needed. Given frequent (at
least annual) and sustained gene'Cic l"ecombina-r;ion, the
rate of change would still depend on 'Che number of pheno-
typic variants available for selection in the small and
possibly declining population. This is the 'bottleneck'
si tua t Lon in which the theoret:ical and seemingly logical
genetic consequence is going 'Co be loss .of variability.
However, some r ecen c , quan t f t.a t.Lve Labor-a t or-y experiments
wi t.n small founder populations of houseflies has yielded
empirical evidence for an increase in variabili'Cy of
measured physical characterist:ics (Lewin 1987). It: is con-
sidered 'Chat; the explanation for 'this increase in variance
may lie in non-addi t Lve gene. Lnt.er-ao t f ons in which both
dominance and ep Ls tias Ls could k"llay a ;:-01$~ If such incr-
ease in variance proves to be a common consequence of a
population bott Lerieck , I t has exc I t tng implica'Cions for
evolut:ionary bio10gy.

What could 'trigger such a phenome-non? Possibly it is
'ChB switch from st:abilizing 'Co directional selection.
Adaptations 'Co 'the old environment would degenerate to the
extent that; s eLe ct Lon for tneir maintenance was relaxed.
This migh't free some genetic resources which ce cerrnfneu

(I
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~he olG characters and allow th€ir participa~ion in alter-
native configurations.

rfhepossibility that dominance variance is significant
in small populations under directional selection lends
itself to the hypo thet LcaI course of woodpecker- speci-
ation. As mentioned in Chapter 7, some Ground Woodpeckers
show traces of red colouration on the hindcrown and nape.
This is best accounted for as the occasional partial
expression of a masked ancestral character. Similarly.
orange-red feathers can be found on the rumps of some
Bearded Woodpeckers, perhaps indicating a masked charact:er
state such as is fully expressed in the sister group genus
10lesopicos.In 'the Ground Woodpecker, the pinkish-red c01-
our-atLon of the rump and chest:are under the same genetic
control, as evictenced by the normal colouration of these
parts in a partially albino bird (Ch. 7, p. 112).

I
I
i
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SPECIATION
As a consequence of isolation in a treeless environ-

ment, stabilizing selection for certain adaptations of the
Bearded Woodpecker would have been replaced by directional
selection for different attributes as aforementioned. In
terms of the Recognition Concept of spec~es, the essential
aspect of speciation is the change t:hat is wrought: in t:he
communications operating between males and females. The
progressive loss of components of "the old Si,J.RShas been
described and was inevitable in "terms of the presumed
environment:al conditions. The unmasking of previously
suppressed characters through an increase in variance
could well nave supplied new pat ter-ns for naturaJ selec-
tion to work on. Those best fitted t:o the new way of life
and conditions of the new environment: would nave endured
and become replacements for lost S1,IRScomponents. Calls
.would also have changed, with natural selection shaping
the new vocalisations to the demands of the environment.
Accoust:ic communication involves sound. 'transmission and
signal detection, and because the bird receiving the sig-
nal needs not 0~ly to detect it but also to gain informa-
tion from it, there will be selection for signals thaT are



clearly audible a~ a distance agains~ background noise
such as wind (Wiley and Richards 1982). It follows also
that any changes in calls will require clr3e co-adaptation
be tween male and female if ef'f'e ctLve communLcatLon is to
be maint:ained.

o

This process would presumably have been gradual and
extended over many genera~iuns. The changes from one gener-
ation 'Co the next were pr-ohabl y imperceptible f for the
essential requirement of recognition and response between
potential mates could never have lapsed. There would
always have been strong directional selection for a new
Slw1RSfor t:he simple reason that birds unable r o find or
recognise potential mates would not have con~ribute~ t~eir
genes to subsequent generations.

Ultimat:ely. like Kipling I s armadillos f the surviving
woodpeckers would have been quite different from what they
were before, chat is to say, from what their ances cor-s
were. They would have been relatively few in number, and
had probably alv~ys been on the fringe of extinction. But
as the charaG ~r~ under directional selection carne tD
fulfil the demands of the new environment, so would the
selection pressure shift to maintain these new charact:ers
and no eliminate devLa'tf ons from them. Only when all the
char-ac t er-s under seLectLon for change reached the newly
~'~pted st:ate would this small population begin to expand,
a.~ded possibly by interludes of climat:ic amelioration
whic~ could facilitate dispersal to comparable habitat
types elsewhere.

The normal nabi~at of these new woodpeckers (-:::heonly
OJ1:e t ney knew) comprised grassy nill slopes Ii trt er-ed with
b~ulders and blocks f rock. This geomorpholcgical format-
ion is t'lidespread in sour her-n Africa, as observed by St:ark
and Sclater in 1903 (heading to Ch, 2). Their commerrt is
authori~a'Cively corroborated by ~he fullowinL, two extracts
fro!Jl a geomorphological textbook by .i<.ing (1951):

!lIn Sou~h Africa, with j. ts rocks of widely-differing
durability and strong denudation, escarpments arE" common
fea 'Cures. and plateau-and~scarp is the most typical ex-
pression of South African scenery, being found over ;nost

I
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ln the Union is

of. the interior a.l}L~stern mare.ina.;.:;l;,__=z..:;:.o:.;;n-=e_~,_b=-e=s.;;;;.i..:;:.d..:;:.eswide.
are::,,;; els4~'/here."

liThe abundanCE! of' mesas
~"Y!l in the freq..;,enc~~ th which the correspondint' Afrik-
aans na.mE@_!Tafelbers;_ and §..Ei tzkop occur~nd "ttention
shou=:!L.~ directed to, the numerous Eerfect bt.n;tes of the

pape _.E!:2Yince B.nd th~~nge Free State 1 with their caps
9f resistant sandstone or dole!,i te supported upon~~-
"tals _~of weak beds and their sides strewn with fallen
~ls.1f

For the new Ground Woodpeckers there was thus no lack
of suitable habitat to colonise.

(,

MODEl,S OF SPECIATION

The Ground V/OOdpElckerwas chosen for this study be-
cause it has obviously been Lnvo Ived Ln a drama.tic evolut-
ionar-y sa.l tation. As such, it was potentially sui table for
illustrating and perhap3 testing Paterson's hypothesis
that those properties shared by ~ll members of a species,
such as the fertilization system. and the characters that
determine eculogical traits and way 0f life, are all fixed
in the speciation process, in allopatry.

The illustration has now been provided. It is
thetical, a~ are all accounts of speciation.
detailed, and may thereby incur the cri'i.cism

hypo-
It is

that the

(.

evidence assembled is insufficient to justify the amount
and the extent of specule.tive detail provided. In reply
to such possible censure, it is contended that only by
attempting to build a detailed and specific case \lpOn a
particular model of speciation can that model really be
tested. Proponents of purely theoretical models (i.e.
models based on processes for wh\ch there is no empirical
support) will find such a test particularly searching. To
put it another way, all models have particular sets of
constraints; the degree to which a realistic scenario of
s pec Latnon can be constructed wi thin those constraints is
an effective test of the model.

o

The prevailing orthodox genetical species concept is
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loosely ter-med the biological species concept (Dobzhansky
1937; I~ayr' 1942). Pa t er-s on (1978, 1979, 1981, 1982a,

H~8~!b, 1984, 1985, 1986) has con s i s t en tLy challenged the
va.Lc.d i,ty of th.:i.s theory, which he de cr-Lpt t ve1y terms the
LsoracLon concept, and nas proposed as an 2.1t er-na t tve his
Recognition corice p t , Despite Pa't er aon t s numerous rei "Cera-
tions of 'the logical flaws of 'the isol~"Cion concept, many
biologists seem loa~~ to relinquish the no"Cion that:
species are kep t apar-t by Lsol a t Lng mechanisms. Hany in
fact: believe "Chat: Paterson's concept: is not: an a1t:ernative
but a rest:atement of 'the or chodcx theory O'i.1;'.cnamara and
Paterson 1984). This sort of confusion has probably arisen
because of a common tendency to use the terminology of t:he
isolation concept; when eva LuacLng the r-ecogn t tLon concept;
e.g. liThe raison dletre of a mate recogni"Cion system is to
prevent mat Lnga with other sympatric Drosophila." (Temple-
ton 1979; p , 516). Th(~ Sl"1RSis not an isolating mechanism
and the t er-ms are not all t ncer-cbar-geabf e ,

In the isolation concept, species are dp-fined in terms
of isolating mechanisms. As a consequence 1 speciation is
necessarily a two-stage process. The initial stage in-
volves divergence in at least one of two allopatric P9pula-
'Cions of a species; the divergence is no t necessarily due
i:O environmen"tal forCing and may result., for example, from
gene t ic drift and ple:i.otropy. It is supposed 'Chat t.he
barrier (usually postulated -;:;0 be ge0graphic in nature)
preventing gene flow be tween t he two populations becomes
i.neffective, or is c Lr-curnverrt ed by an axpan s Lon of one or
bot;ll populo.tions so that. 'Chey mee"C. ThIs initiates phase 2( .:~

I
1

01
I

of the process,
nr-op Lc results

~n which isolating mecnanisms, the p1eio-
of divergence in a.1lope.try, are select:e<i

and reinforced to pr-oruo t e assortative mating. Speciation
is complete when members of one popu l.a t Lon are prevented
from breeding wi th their erstwhile br-ethr-en in the o-cher
populai:ion by a suite of isolating mechanisms, which
ei ther prevent mat Lng or consistently reduce the success
of int:erbreeding attempts.

In terms of this model, the evo l u t t onar-y h i s tor-y of
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'Che G:round \voodpecker could be very different from that
just pr-oposed , There are some diff icul ties, however. Let
it be assumed 'that a small population of .dearded Woodpeck-
ers became isola 'ted in an area of woodland, and changed
through time by t.he process of random mutation. how long
would this take? Lande (198:) nas supplied some es t Lma'tes ,
For a popu l a t Lon of 100 breeding individuals in a period
of environmental cons'tancy, 106 generations are needed for
transition from one s'table pheno'typic sta'te to another. If
the popul.atn on is doubled 'to 200 breeding :.ndividuals 'the
number- of gener-a t Lone required rises by five orders of
magni t.ude 'to 1011 Since there are few vertebrates w1.t;h
generation times 01' less than one year, and since the
fossil record indicates vertebrate specie~ lifespans to be
of less than five 'Co ten million years em. average (Gould
1979), then either Lande's estimates are several orders of
magnitude too high, or genetic drift, acting alone, plays
no significant role in phenotypic divergence.

What, then~ brings about divergence in allopatry?
Ayala ,et al. (1974), in describing the two main stages of
the reinforcement model of speGia~ion, write as follows:

"FL-:-st, allopa tri~ populations of the same species
become genetically dj,~entia ted t mostly as a_ conseguence
of their adaptation to different environ:nent:s.1I

These authors demons~rated levels of ge~etic differen~iat-
ion in keeping wi 1:h the presumed Lev e Ls of relationship
be tween subspecies and species of Drosophila by coun t Lng
t.ne number of e l.ec t r-ophor-et t cu l l y detectable allelic sub-
s~itu-r;ions per locus t:hat had accumulat:ed in the course of
evolution. This approach was explicit:ly based on the
premise ~hat species undergo continuous gene~ic divergence
t:hrough ~ime.

l'iayr (1970), is not very explicit about the causes of
divergence, but in various s ce.nemerrcs invokes adaptive
Shif1:5, ecological d i ap Lae emunt s , random muta'e ion , select-
ion pr'e s sune a , and so on. He is much more concerned to.,

o

I,

I

I
I,
I
i
1

I
J
I
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explain hoy.! isolating mechanisms arise. For example:
ItSince most genes are pleiotropic~ sE;Jection ~ssures



.§:.gainst one por-cion of the _p-he:i.'lotypGvery of-cen af'f'eo t

also the genetic basis of an entirely different component
2f the phenotype. A genetic restruc-curiillL_of an incipient
species.L_in response to an adaptive shift, may concur:rent-
l-.LJ?£..oduccnew isolating mechanisms. II (p. 328).

This mdght be taken to imply that adaptation t o a new
environment can bring about the divergence. But in his
conclusions about speciation (p. 330) Mayr states:

"Speciation disrupts the cohesion of the
k
, gene pool by

temporarily depleting its gene contents and by inevitably
forcing the population into a slightly or dra~tically
different environment."
Strict interpretation of the latter quote suggests that
small isolated populations diverge because of depleted
genetic content and -che resulting new phenotypes ar~
forced to seek a habitat which they can optimall v expLodt

~ith their new characteristics.
Can the adaptations of 'the Ground '\\joodpecker be credi-

bly explained in this way? Obviously not. But MayI' makes
many different and conflictin6 statements. On page 328:

!lrrhe thesis that reproductive isolation arj,ses as a
by-product of the total genetic reconstitution of ~h~
sj?eciating populatj.on is consistent with all the known
facts. II

This is one of the very few statements in which l~aYI' does
not use the term 'isolating mechanism' although this
particular statement summarises three paragraphs t all of
which deal with 'the way isolating mechanisms arise. 1-1ayr
may well have used 'reproductive isolation' as a synonym
for lisolating mechanisms· to avoid too much repetition of
the latter' term. Whatever the case, it illustrates the
uncritical use of terms and terminology which many subseq-
uerrt writers have perpetuated, as pointed out by Vrba
(1985b, p. xvi):

"While mos-c st?eciationists continue to use the 'term
isolating mechantsm, the acceptance tha-c speciation is a
byproduct of population divergence, and not the product of
selection __!or isola -Cion, is nonetheless evident in their
wri tin~v II
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Because of ~his failure on the part of many biologists
~o dis~inguish between ~he func~ions and effec~s of adap-
tations, there are et Ll.L many adher-en ts of the model of
speciation by reinf.(.>rcement;, t ne second phase of the speci-
a~ion process as i~ is believed to occur in ~erms of the
isolation concept.

Al'though this model has been challenged (Pa~erson
1978, 1982a, 1985; Lamber~ and Pa'terson 1984), it is
a ppr-opr-Lat e here to examine the scenario of Ground vlood-,

peoker origin and to see whether it can be plausibly
explained in ~erms of the reinforcement model. A crit;ical
requirement of this model is the es~ablishment of a~ leas~
partial sympatry between parental and daughter populations
after a measure of divergence by the latter.

One way fov this to have happened would have been for
an amelioration of the cold climate long enough to have
allowed the re-establishment of trees in at least part of
'the frost-denuded area by a southward expansion of wood-
land from the north. This would also allow expansion of
Bearded Woodpeckers into the area occupied by the daughter
population. This latter population could not have expanded
whilst under directional selection, though some select. i on
pressures would have been modified with the ces se c ior, :;:~

'the cold conditions.
The difficulty 'Chat arises with this re-invasior: :'J'i"-

tnes t s is, of course, to postulate the degree of .r: v,':'-
gence prior to the onset of war-mer-c Ld mat e and re-e~;':. .~-
lishment of woodland. Such an event is appr-opr-La t e r !'

subspecific differentiation, but if the daughter POt ,.11-

tion had progressed too far along the path to t er-r-es t.r- ~ 1:
adapto.t ion , ecological sympatry would never have occur-eo ,
If divergence in a small Lso Latied popu La t Lon Ls a asurneu t o
be brought about by environmental forcing, r-esu l tine new

charac~er sta'tes will nearly all be habi'tat-related. In a
case such as 'this, where an arboreal species is forced 'to
adap c 'to a terres'trial existence, subsequent aympat r-y is
',J ,.'tually impossible since the respect i ve normal hab iuat s
of parental and daughter populations are mutually
exclusive.
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Obviously i~ would be easier to cODPeive ot a speciat-
ion scenario involving reinforcement (provided the pr-c+»-
able outcome of he t er-ozygo'te disadvan tage is ignored) fer

, '

two species with similar ecology. Indeed, all of tl)
studies supposed to provide good supporting evidence for
reinforcement Lnvolve congeneric species pairs. In con-
sequence, it; might well be contended that t ne major- sal-
tation involve~ in ~he origin of the Ground Woodpecker is
an extreme case, s ',;i as such does not invalida t,;:'; the role
of reinforcement In \)-;:;I.e.' SpeCl'2.S' ~r~gins. However, the
fallacy of such 10~Y'.l) was poLr : (in a dLf'fer-errt
con tex c ) as long ago .;;..s 185 1... ...'.8. i'IL,I, one of the
gr-ea t philosophers of the nLnet.e errth cerrcur-y, when he
wrote:

"S~range i~ is that men should actmit 'the validi'ty of
the argument for free discussion, but object ~o their
being 'pushed to the extreme' t not seeing that unless the
reasons are good for an extreme case, they are not good
for any case."

Another source of conf'us i on evLdent from the wri tLngs
of biologists concerns ~he status of subspecies. The
bel ief that subspecies are species in statu nascendi has
been a decoy ~hat has misled much thought about the
process of evoLut f.on , If aubape cLes are :i.ncipient species,
currently in the process of becoming full species, there
are some awkward implications. For example, what is
driving the process of change, ':'11dwill it cease when full
speci.fic s t.a tua is achieved? If the answer co the latter
question is in the negative, the implication is that a'l......

o species must be changing all the time. as predicted by the
old concept of phyletic gradual ism anu by the Red Queen
Hypothesis (Van Valen 1973).

An alternative explanation is tha t subspecies ~~
incipient species that dId not differentiate to the extent
of changing their fer'tiliza~ion systems, either because
the habt ta t in which they were originally isolated d:.ffer-
ed 111;1:1e from "hat which was nor-mal, for them, or because
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the isolation was of relatively shor-t duration. It:needs
t o be appreciated t.na t the latter can be a result: of 'the
former; a small population under direct:ional selection
will remain small until it has adapt:ed to it:snew environ-
rnerrt , When t rus is accompLf aned it:comes under st:abilizing
selection and can start t:o increase its numbers and expand
it s r-ange's The process is exac t Ly the same as for full
speciation; as soon as t:he populat:ion begins to expand the
possibility of further change (more alleles being fixed in
the whole population) becomes remote. The only way a
subspecies can become a full species is to re-ent:er the
cycle of allopatric LsoLa't Lon involving a srnall population
being restricted ~o a changed environment.

The Bearded Woodpecker - Ground Woodpecker speciation
scenario set out: in this and the previous chapter, prov-
ides an illustration of both full speciat:ion by the popula-
tion confined to t:hetreeless area and probably contempor-
aneous subspeciation by the populations that escaped
around the flanks of the Lesotho montane area to the
wooded valleys of the eastern Cape and nort:hwestern Natal
(Fig. 17, p. 129).

From this it is evident t:hatallopatric isolation and
time alone do n~t necessarily result in speciation; chere
-ius t also be a measure of habitat change. The degree of
change is t:he critical fact:or; too little wj.ll result:, at
most, in subspeciation; too much will inevit:ably result in
extinct:ion. Why this is so should be obvious from a
cor~iderat:ion of t:he fert:ilization syst:em's close adapt:ed-
ness to the environment. By contrast, "there is no reason
why isolating mechanisms should be expected to be rela"Ced
"Co tne envLr-onmerrt , Whi t e (1978), for example, discussing
ma-cing calls in -che contex-c of prema"Cing isolat:ingmechan-
isms, s'Cates:

"In general! one would not think of an evolutionary
change in the matins call of a population as being adapt-
ive "toa par"Cicular habj t:a1:; • II

I
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CONCLUSIONS
The most contentiuus issue in evolu~ionary biology con-

cerns ~he manner in which species originate. This study of
the Ground Woodpecker, the only truly terrestrial WOQapeck·-
er in Africa, has demonstrated that it:sderivation from an
arboreal ancestor can be credibly explained in terms of
adap'ta t Lon by a small, allopatri.c population t o a changed
environment. Adaptations arise from nat:ural selection work-
ing on individuals within a precise framework of habItat
constraints, and are manifested as species-wide charac-
ters. These charac~ers include:

(a) ~he species' coadapted fertilization system;
(b) the collective peculiarities that restrict t:he
species to i~s particular, characteristic habita~, and
(c) those which de~ermine the ecological proper~ies of
the species, or wha~ Darwin (1859) termed ~he species'
"Elace in ~he economy of natur~.t1

In the Grourv1 Woodpecker, it is appar-errt that the
fertilization system is a combina~ion of new and old
components; the new ones involve the SiJ1RS and include
plumage char-acter-s, pos'cur-es , flight displays and call;' I

all of which can be seen to be habitat-reLated; the c: i

component; involves 'Che copulatory behaviour, and ever. ~
shows evidence of some modification r-eLated to 'CrlP.'
t hatit: now t.akes place on r-eeksrather 'than'Crees (G:..

p. 67).
Group (b) characters are epitomised by the Ground

pecker-'s associ.at Ion wi t h rock=scr-ewn areas and c.,:
ways in which it uses rocks for perching, disp1aYln;.,;,,'~..
for cover from sun, wind and avian predators. Its meti t<-
11sm and general physiology, al'though not inves'tiga:e;,
will probably prove to be optimum for the thermal cLirua t e
characteristic of 'Chose areas where the species is IlIOS\:

common. I~s plumage colouration, roosting and nesting beha-
viour, are fur'Cherexamples of group (b) Characters.

Group (c) chaz-actero are manifested pr-Lraar Lly by t he
species' diet and manner of ob'taining i'Csfood. The Cround

o
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CONCLUSIONS

The most contentious issue in evolutionary biology con-
cerns the manner in which species originate. This study of
the Ground Woodpecker, the only truly terrestrial woodpeck--
er in Africa, has demonstrated thCj.tits derivation frow an
arboreal ancestor can be credibly explained Ln terms of
ada.ptat f on by a small t allopatric population 'to a changed
environment. Adaptations arise from natural selec'tion work-
ing on individuals wi thin a precise framework of habi rac
constraints t and are mand f eet.ed as species-wide charac-
ters. These charac'ters incluc;ie:

Ca) the species' coadap't~d fertilization system;
(b) the collective peculiarities that restric't '[he
specLes 1;0 its parvtLcu Lar , characteristic habitat, and
(c) those which de'termine the ecological properties of
the species, or what Darwin (185S) termed 'the speciesl
"place in 'the economy of nature. II

J

I

In 'the Ground Woodpecker, it is apparent tha't 'the
fertilization system is a ('ombina'tion of new and uld
components; the new ones involve the SilIRS and include oplumage cnar-act er-s, postures 1 flight displays and calls I

all of which can be seen to be hab i ta't-relatecij 'the bid

component involves 'the copulatory behaviour, and even thIS
shows evidence of some modification relatec 'to 'th€"fa.st::
t na t it now t.akes place on rocks rather 'than t r-ees (C~ .•.•

p. 67).

Group (bl characters are epitomised by ~he Ground Wood-
pecker's association with rock-strewn areas and c; the
ways in which i't uses rocks for perching, display in;_;,und
for cover from sun, wind and avian predators. Its met~b~-
Listn and general physiology, aLthougn not invest;i~a:;e,;,
will probably prove to be op t tmum for 'the thermal cLin.a t e
char-aceer-LstLc of 'those areas where the species is !fIOSt:

common. 1't6 plumage colourationj roosting and nesting bena-
v tour-, are f'ur-tner- examples of group (b) characters.

G,:!'oup(c) characters are manifested primarily by t ne
species' diet and manner of obtaining its food. The Ground
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Wcodpecker's place in the er.vt r-onment would be described
in or-thodox terms as its "ecological niche". As mentioned
in the first chapter, this term carries with it connota-
tions of competition theory which, as pointed out by
McIntosh (1980), has been a major stimulus in the field of
"theoretical ecology. Andrewartha (1984) also discusses
this development but draws attention to the circular
nature of the concept of competition. In the case of the
Gr-ound Woodpecker, the complexities of competition theory
have no role to play. By virtue of the usually subterran-
ea~ nature of its food resource and its manner of obtain-
ing it, it has :10 competitors and is unique in the
exploitation of this resource throughout its geographical
range. There are currently no ground-foraging, ant-eating
woodpeckers which are sympatric with the Ground Woodpeck·-
er , and no reasons to believe that; there ever have been.
The choice of diet and adaptations functioning to promote
the efficient capture of ant brood are entirely explicable
in terms of adjustment to a new environment.

The origin of the Ground Woodpecker is thus explained
as an incidental consequence of adaptation, following the
adjustment of characters of the fertilization system by
directional selection to the requirements of the treeless
environment in which the arboreal ancestral population had
been stranded.

The recognition concept, which
""that most inclusive population of

defines species as
individual biparental

.. ,..,
organisms which share a common fertilization systemli
(Paterson 1985), served as the basis for the hypothetical
reconstruction of the speciation event and proved entirely
adequate for the purpose. The adaptations and origin of
the Ground Woodpecker are not so easily or cr-udLbLy ex-
plained in terms of al,ternative concepts and models of
specia"tion,however.

This study has substantially increased knowledge of
the biology of the Ground Woodpecker; it has also made a
contribution in the field of evolutionary biology. Tne
demonstration that speciation can be simply accounted for

01
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by natural selection operatipg at the level of the indivi-
dual makes it unnecessary to invoke secondary contact with
parental populations or population genetic mechanisms or
o~her mathematically sound but biologically improbable
mechanisms which theoretically might result in ~he origin
of new species.

Finally, it is hoped that this sr:·..ft has illustrated
how ornitihoLogy can be employed as a science of general
significance to biology and not merely to those who wish
to study birds. This research was motivated by the need to
answer questions generated by theory and was under~aken in
spite of, rather than because of ~he f~ct tha~ very lit~le
was known about the Ground Woodpp-cker.
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