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ABSTRACT

Patersonis recognition concept of species predicis
that new specles arise as an incidental consequence of
adaptation by small, isolated populations to a new envir-
onment. If +this 1is so, species~wide characteristics,
especially those &f the species fertilization system,
should have eveolved entirely in isciation and should
relate strongly to the normal havbitat of the species. The
purpnse of this study is to explore and test this theory.
The African Ground Woodpecker Geocolaptes olivaceus 1s
the tool for this exploration. The first phase of the
study documents aspects of ecology, behaviour and breed-
ing bioclogy of this little-studied bird; the second phasze
eatablishes its relationship to other African woodpeck-~
ers, and in the third phase a hypothetical account of a
specigtion event is presented. ' _

The Ground Woodpecker is the only terrestr’_ial picid
on the African continent and its distribution is confined
to the subcontinent south of the Tropic of Capricorn, It
is seldom found far from rocks and boulders; these pro-
vide the birds with resting and hiding places and display
pilatforms. The birds excavate tunnels iIn earthen banks
for roosting and nesting.

Field studies reveal that the Ground Wpodpecker
spends about one third of the daylight hours foraging,
leaving the roost tunnel very early, Long periods are
spent resting on the rocks, the birds usually orienting
to efirect sunlight. Ground Woodpeckers eat ants and 53
species of 24 genera have been recorded as prey. Small
beetles and termites may be accidentally ingested. '

The species is easily heat-stressed and seeks shade
in warm weather. It has well—develt;ped predai;orwh\roidance
behaviour and is particularly wary of avian predators.
Sentinel birds are a regular feature of forzging groups.
Ground Woodpeckers remain together as family groups 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 fthree 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 te 70 ha but may range
over areas of up to 250 ha.

Two theories of “elationship 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 Weodpecker shares sever-
sl characters.witli the Bearded Woodpecker Thripias nama-
guug, snd Boolean factor analysis 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 Geocolaptes and Thripiaes in the same monophyletic

taxon and an appralsal of theoretically possible phylogen--'
“etic trees suggests that the Bearded Woodpecker 1s probab—

lv the living ancestor of the Ground Woodpecker.

An hypothesis of oprigin of the Ground WQodpecker is
presented, showing NHow %pd where an ancestral population
of’ Bearded Woodpeckers épuld have become isolated iIn &
treeles.. environment. The' same scenaric is used to show
how natural selectiﬁn, operatiﬁg on individuals within &«
pracise framework'of habital constrainte, would have rea-—
sulted in a new set Of svecles-wide characteristics.

Patersonts recognltLon concept - proved entirely gde-
quéte for the hypcth¢t1c51 hgconutructlon of this speciatw
ion event, but the brigﬁn and adaptations of the Ground
Woodpecker can not be . credibly explained in terms of
alternative models of speciation.
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PREFACE

The nature and origin of species is of fundamental imporz-
ance to populartion biology. The problem of how new specics
arise is currently one of the most contentious issues in

evolutionary theory. There is increasing suppoert for the

notion that changing environments play a critical rcle in
lineage splitting, and in the African continent the alter-
nation of furest and savanna habitats mzy hnave been a key
tactor in the origin of Homg sapiens. The Ground Woodpeck-

er seems likely to have beern a product of the same type of
event. The aim of this study has been to identify the
adaptations of this species and tc use this knowledge to
provide insight into its origin.

T&e potential suitability of the Ground Woodpecker'for
a stu&_y of this nature was lornig ago realised by Prof.
H.E. H.nPaterson. It has besn my privilege and challenge to
bring th;s study to fruition. Any success I have achieved
has beengdue in large measure tTo the consiant. encourage-
ment and udV1ce which Hugh Paterscn has provided. not only
during the period of - this research but throughout the 32
years of oun_acquaintance.

I was mhch helped by Dr Elizabeth Vrba, formerly of
the Transvaal Museum, Pretoria, who packed very stimula~
ting 3uidance"into a few hours of discussion at a critical
stage of this study. Dr André Prins (now retired) of the
South African Musewn in Cape Town gave freely of his
expertise 1o identi’y woodpecker-mangled ants and a by-pro-
duect of this st udy is the disccvery of at least two ant
species new to sclence. Dr Roy Earlé, formerly of the
Nationzl HMuseum, Bloémfontein, has contributed much field
data and many samples; and shown me the haunts of Ground
Woodpeckers in <the Orange Free State. My much-missed

riend, the late Dr David Skead, provided continual en-
couragement and, on a memcrable afterncon on Slangkop
plateau, enthuslastically suprorted my contentien that mem-
bers of the local Ground Woodpecker group were exhibiting
sentinel behaviour.
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Dr N. Passmore of the University of the Witwatersrand
provided sonograms of taped wogdpecker calls., Ks P. Haar-

hof of the South African HMuseum arranged the loan of.

fossil™and ofther skeletal material. Dr E.A. Ueckermann of
the Plant Protection Unit is thanked for the identifica-~
tion of mites. Permission to use the phctbgraph on pe 17
was given by the Estuarine and Coastal Research Unit of
the Natlional Institute of Oceanology. Unpublished bird
atlas data were made available in the early stages of the

study by regional branches of the Southern African Ornitho-

logical Society. The more up-to-date distribution map on
P 12 was kindly made available by HMr James Harrison,
goordinator of the Scuthern African Bird Atlas Project.
‘Many people have contributed observations or assist-
ance in varlous ways and I wish to thank Dr G, Avery, R.K.
Brooke, pr P.A. Clancey, W.R.J. Dean, J.J. Herholdt, Dr
R.S. Knight, Dr D. Kurtz, J. Xomen, Ms C. Kay, Dr A. Kemp,
Dr I.A.W. Macdonald, P. le S. Milstein, P, Martin, R.,J. &
E. Martin, M. Neatherway, S.E. Piper, Mr & Mrs G. Prins,
Dr R.P, Prys-Jones, Dr P.G. Ryan. R.K. 8Schmidt, M.B.

' Skead, Mrs I. Starck, P. Steyn, Mrs T. Cassidy, W.R.

Tarboton, rrof. L.G. Underhill and G. Wright.

' Data from Chapters 2, 3, “2d 4 have been published in
the paper: '
oatley, T.8., Earlé, R.A, & Prins, A.J. 1989, The diet and
foraging behaviour of the Ground Woodpecker. Osirieh 60:
7584, '
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1. INTRODUCTION

"They went on with their exercises, each heiping the othf_

er, till morning ceme; and when Tthe sun wae high thayf;

reated and dried themselves. Then they saw that they were

both of them guite different from what they bad been.™

Bﬁdyard Kipling (1902): .Just So Stories; The Beginnidﬁ of
the Armadilloes. o . H

In our efforts to understand how the diversity of
eukaryotic life on earth has come abouf, we notice, first-

ly, that the units of this diversity are species. Second-
ly, it-is an observable Tfact that members i{?-a species
share a number of fized churacters. The most significant

(b)

e (e)

L _ of thess are: _ _ _ §
{a) the characters which; to use Carson‘s (1957) origin-

al, succinct description, Mlimit thé field of gene
recombination”, that is to say those characters
which determine the organisms with which any member
of a species can exchange and recombine its genes,
These characters are here referred to as the spec-
ies fertiiization system.

The characters tnat fit members for {and often
restrict them to) a particular type of habitat:
i.e. the normal habitat of the species.

The characters which determine the manner of exist-

ence in the biosphere ¢f all member organisms of
the specieg. (This place is usually referred to as
the species' ecological niche,  but this term is

avoided here, primarily because of #@ts connotatiocn

with conventional competition theory and tne inher-
ent bias wihich such interpretations place upen our
thinking.) %hese characters also determine, to some
extent, the geographical range of the speries.

In terms of Patersan's Recognition concept of species

A
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(1985) one is led to expeéﬁ that these Sets of chaﬂgcters,
shared by- all member organisms of a paﬁrticular species,
are fixed during speciation, which Paterson belleves hap-
pehs when & small population'is isolated In an environment
different from that occupied by its parental species. The
characters, necessarily different from those of the parenit-

al species, arise as a direct result of adaptation (sensu

Williams 1966) to the new environment. The restriction to
a new habitat-type is what destabilizes  the homeostatic
characteristics of <tThe original species. The ecgological
consequences of this proposal have been drawn and digscuss~
ed by Walter et al. (1984).

How can these ideas be explored?

The foregoing implies that the significant, species-~
wide character sets concerned with habitat, ecolagy and
fertilization, are all evelved and fixed in a small popu-
lation restricted to a new habitat. From & different point
of view, by comparing pairs of species it can be said that
the species are different because their fertilization char-
acters have diverged in adaptation to different habitats.
The characters of fthe fertilization system, 2 subset of
which comprise what Paterson terms the specific-mate recog-
nition system (SMRS), should app ir to be sppropriate to
the speciegs habitat, indicating that they are adaptive
characters rather than ‘'effects" sgensu Williams (1966).
The same applies to the other fixed character sets concern
ed with habitat and ecology.

By selecting related species pairs it may be possible
To Test these expectations to some extent. The thecry is
that the character sets {(a,b,c} for each species should
relate to the respective normal habitats of those specles.,
Such comparisons will not be very easy if the differences
between the normal habitats of specles X and Y are small.
However, it is nnt difficult to find an occasional species
which appears 0 have made a8 dramatic saltation. The
families of African birds previde many examples of species
with ecological requirements which are notably different
from those of other members of their families. As examples

P



there are the Bluckheaded Heron Ardea melanocephala and
Cattle Egret Bubulcus ibis, with ecolegical character-
istics distinet frem those of most herons; the Hadada Ibis
Bostrychia hagedash and Green Ibis Bostrychia rara, rau-
cous, forest-adapted members of a family of otherwise

mostly non-vociferous, marsh-freguenting species; the pis-
civorous owls of Africa, numbering but three of 26 Afro-
tropical species; several dryland kingfishers that do not
eat fish, and a woodpecker that frequents rocks instead of
trees.

This last species has clearly been involved in an eveol-~
utionary saltation and is potentially a favourable ¢ .bhject
to provide a scenario to illustrate Paterson's hypothesis.
However, an immediate question is begged: what species can
bz regarded as a sister specles? Although there is no
obvious answer fo this guestion, the general charscterig-
tices of such a relative could be clearly outlined from the
collective properties of other species of woodpeckers.
Consequently, 1t was the African Ground Woodpecker Gegoco-
laptes olivaceus (Gmelin) that was chosen as the test
species on which this thesis was to be based. One of the
objectives of the study wasg to determire its closest
relative.

Ihe Ground Woodpecker

“This bird, unlike all other woodpeckers, lives almost

entirely on the ground; it is ususlly to be found only

among the rocky boulder—strewn and trgeless hills, with

which so large a portion of South Africa is covered."

W.L. Belater (1803).

'Elsies Pesak: 20/01/85. Sunny; wind light S¥; 17h40-
19heb. Group of gsix GWPs basking on crevice rock at 17h50,
One, then two, three, then four gitting on incident slo-
ping western face of rock, the first one virtually through-
out period with back To sun and at a full s=guat on the

[ ¢+
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rock. IBird$ sat thus for virtually an hour until about

18h55 when: they started to group at %oup of rock. Interim
activity when adult Black Eagle scared in updraft, very:

high and not directly overhead, GWPg very wary - sky-gaz~
ing - sometimes twisting heads as though to see better.
More wariness when Rock Kestrel appeared,  hanging in up-
draft fr@m quarry - much lower than eagle, but didn't make
a pass ALt the GWPs. Auto-suggestion evident at times =
vwherr one GWP stretched, two or three gthers did so in
guick succession. Preening by one sometimes initiated pree-
ning by another, but preening not frequent. One bird
sitting on one leg part of time. No evident dominance by
any individual. Bird at bottom of group moveud to highest
position when eagle appeared, but anocther bird subseguent-
ly moved even higher. Could not detect M/F characters at
15 m even though sun full on birds. In final few minutes
before flying off, all were in compact group, feathers
rather fluffed, making conversational soft burg sounds to
each other, almost like growls. Birds flew to neighbouring
rock outcrop to east at 19h03 and started tc forage there
with much peeurg calling. Fe’t rock face after they had
left - distinetly warm to the touch.'

division of opinion about its prebable ancestry and reli=
tionghip to other African picids. Goodwin (1968) con-
siders, on the . basis of general similarity of colour
pattern, that the African Ground Woodpecker evolved from
stock ancestral also to the Mesopicos goertas - M. griseo-
gaphalus superspecies. Short (1980;, however, suggests

that (eocolaptes evolved from some ancestral species of

Campethera with specializations for a ground-living exist-
ence.

The African Ground V¥ odpecker is one of three living
terrestrial woodpecker species in the world, the other two

occuring respectively in the northern Andes and in the

eagtern plains of South America. These two are congeneric
with six other extant Colaptes species in the New World

e T
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roék. Birds sat thus for virtually an :nbur until about _
18ﬁ55 when they started to group at top of roeck. Interim |
activity when adult Black-Eagle seared in upciratft, very E
high and not directly overhead. GWPs very wary - sky-gazZ-
ing - gsometimes twigsting heads as thohgﬁ to see better.
More wariness when Rock Kestrel appeared, hanging in up-
draft from quarry - much lower than eagle, but didn’'t make
& pass at the GWPs. Auto-suggestion evident at times -
when one GWP stretched, two or three others did so 1in¥{
gquick succession. Preening by one sometimes initiated pree-
ning by another, but preening not frequent. -One bﬁfd
sitting. o one leg part of time. No evident dominancefby _
any indiviﬂual; Bird at bottom of group moved to highest (;
position when eagle appeared, but another bird subsequent-

ly moved even higher. Could not detect M/F characters at

15 m even though sun full on birds. In final few minutes

before flying off, -all were in compact group, feathers _ ,
rather fluffed, making conversational soft burg sounds to ¥
each other, almost like growls. Birds flew to neighbouring
rock outcrop to east at 19h03 and started te forage there
with much peeurg calling. Felt rock face after they had
ieft -~ distinectly warm to the touch.' ' : 3

e s e et -

Geocolaptes Swainson 1s a monotypic genus and thdre is
division of opinion about if%s probable ancestry and rela-
tionship to other African picids. Goodwin (1968) con-
giders, on the basis of general similarity of eplour
pattern, that the African Ground Woodpecker &volved: from
stock ancestral also to the Mesopicos goertae - M. griseo-
cephalus superspecies. Short (1980), however, suggests

that Geocolaptes evolved from some ancestral specigs of

T R SR e L 3 TR T TR vy ¥

Campethera with specializations for a ground-living exist-
ence. )

The African Ground Woodpecker is one of three living
terrestrial woodpecker species in the world, the other two
oeeuring respectively in the northern Andes and in the
zastern plains of Scuth America. These two are ceongeneric
with six other extant Colaptes species'in the New World

e T



and their relationships are thus well known. Becauge of
its wide divergence from other extant African woodpdckers
Short (1971a) has stated that "the African Ground Woodpeck-
er is an ancient species." Such & viewpoint is in accord-
ance with the evolutionary model of phyletic gradualism _
which predicté a pattern of continuous, gradual evolution-

ary change. The model had not been seriously challenged .”

whén Short made this statement. However, an alternative ;

. model of punctuated equilibria, subsequently  proposed by

Eldredge and Gould (1972), predicts short pulses of spe-
ciation {(by unspecified mode) followed by long periods of
stasis. It has buzn vigorously debated by paleontologists

- wnd evelutionary biocleogists and is gaining wlde acceptance
'féﬁétanley 1879; Eldredge and Cracraft 1980; Vrba 1980;
’Pat'srson 1982a, 1986).

’,W_mgn\;prms of thizs model, Geocélaptes could be any age

'”ﬁncient' to recent, Just how old an 'ancient' living
':Knkies ‘15 supposed o be has previously been a
. »: puesswork. Authors who have used the term in
_ “”plhﬁve generally refrained from suggesting any

“é;lélﬁhough the implication in some cases is that
species 56?1a$e11ed aroge in some unspecified period prior
to the Pléithwene. Estimates of the approximate age of a
taxon can now be made from biochemical data, given certain

presumptions in terms of the molecular-clock theory. The
assumed steady rate of molecular evolution has encouraged
researchers to .:ake statements about lineage lengihs and
about ths time periods required for observed differences
between taxa t¢ have accumulated. Gillespie (1886) re-
veals, however, that the assumptions and models underpin-
ning our understanding of molecular evolution are, at
best, inadequate; the constancy of rate of molecular
change is a matter of considerable debate (Hillis 1887),
and Harrison (1/%39) points out that allele phylogenies are
not equivalent to organism phylogenies. In fact, recent
studies show that some salleles may be older than the
species that carry them (Packer 1988). In any event, no
biochemically derived estimate of the age of Geocolaptes
has yet been published.




i A

if the process of evoluticnary change is pulsed rather

‘fhan continuous then environmental foreing concomitant
with climatie change is the likely agent. Qur knowledge of

past global climates is still imperfect »ut @ .review by

" Brain (1981) indicates 17 Pleistocene temperature oscilla-

tions with &an approximete periodicity of 100 00T years.
Such knowledge is far superior to that available to ear-
lier researchers (e.z, Horeau 1966). A comprehensive and
convincing account of the effect of the Pleistocene climat- -
iec history on the nature and diversity of the present-day
African fauna and flora is provided by Kingdon (1$88) and
underlines the importance of this dynamic period.

An pebstacle to the determination of the relationship
of “the African Ground Woodpecker to other African picids
ii¢s in the relative lack of biological information on all
of thesge __a;:_alecies. Although Eurasian and North American
woodpeckei‘_ nave been well studied, the same is not true
for their African counterparts. Some indication of the
poor state of knowledge can be gained from the recently
revised Roberts' Biras of Southern Africa (Maclean 1985)
in which the reader is 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 definitive 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 Eurasiz

and Nnrth America are accorded averages of 5.1 and 5.3
pages per species respectively.

A further difficulty of this study concerns the habit-
at and habits of the Ground Woodpecker itself. Although
the birds can be picired out at a long distance, the rugged
nature of much of the terrain they inhabit enables them to
get out ¢f sight wvery quickly when on the move, and a
30-second flight by a group of wocdpeckers may result in
an arduous hike of anything from forty minutes to two
hourg by the observer before contact cen be re-establish-
ed. Sround Woodpeckers are not easy birds to catch. In the
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40-year histers=uf “bird ringing in softhefn Africa only
four have been caught, two of these by myself in the
course of this study. Rooat holes are difficult to locdate
and often inaccessible; the birds do not veluntarily evac-—
uate the holes on investigation and cannot be foreibly
eﬁtracted from the offset sleeping chambers at the end: of

‘their one-metre-long tunnels. Given the difficulty d;,‘.“

capture, colour-marking 1s seldom pessible and in any
event does .0t greatly facilitate individual recognition.
Tarsal colour rings are not easily seen on the bilrds
because of their habit of half squatting or lying on the
rocks when ‘perched'. Their plumage colouration and fré}--
quent bathing renders dye-marking ineffective except fj,,;r _:;5
periods of a few weeks. The possible use of other col___m'.ir-:-
marking tecniques (such as nasal saddles, streamez{{s _ OI‘:.;.'
collars) was not contemplated because of the unnai\iura'l!
mortality which can result from such devices as well as
the potential increase of predation risk to fthe marked
birds and also because of +the possible modification of
behaviour which such marking techniques might have induced
(Burlsy et al. 1982, Hagen and Reed 1988). Futhermore,
because so 1little was known of the behaviour of the
specles at the outset of the study, capture and marking
procedures which might have caused the birds to forsake a
particular roost site were avoided, especially fsihce the
location of a pair or group of resident f"z-x_‘ound Woodpeckers
in a logistically convenlent area greatly'"@t‘acilitated be~
havioural observation and was too valuable tc:i"{'_l..‘put at risk.

A technique that has facilitated study &f other tun~
nel-nesting species such &s bee-eaters (Meropidae) has
been to dig trenches rearward of the bank face to permitc
access To the nest chambers (Fry 1985). This technigue is
impractical for the study of Ground woodpeckers however,
because of the usually steeply-sloping terrain, abundande
of rocks and boulders and the shallow soils in which the
birds often ¢ag their tunnels.

The study of captive woodpeckers is a potentially
revarding technique (Kilham 1983; Sielmann 1959) but was



not an Optioﬁ in this part-time study which was constrain-
ed by limited funds and a full-time employment“commitment.'
I commenced this study knowing nothing. at =all about
the Ground Woodpecker and my knowledge of the habits ¢f
woodpeckers in general was derived from casual encounteﬁs
with four other s=pecies. I had no preconceived ideas about
woodpecker relationships and, lacking familiarity with the
family in general, I alsc lacked the basis on which to

‘make intuitive predictions.

The main thrust of this study has been to get to know
the Ground Woodpecker well enough in the field to be able
to dstermine the nature of the character se*™w that com-
prise its fertilization system, fit it for"its normal
habitat and dictate its ecology. These features of its
biology end behaviour provide insight into its origin;
inte how 1ts ancestors overcame the stress associated with
an altered environment by efficient adaptaticn until their
changed surrbundings became normal to then: In the pro-
cess, of course, they changed as well, so much so that,
like Kipling's Armadilloes, they were quite different from
what they had been before. These changes did not accumi-
late slowly over miilions of years but evolved relatively
rapidly in a small, isolated population. Such is the
process of speciacion as conceived here. _

The recdgnition concept of species is followed in tThis
study rather than the orthodox bilological species concept
(Dobzhansky 18373 Mayr 1942) because the latter condept
places emphasis and reliance on ad hoc characters termed
'isplating mechanisms', These characters are supposed teo
arise in diverging allopatric populations as a consequence
of pleiotropy, but only become functional following range
expansion and re-establishment of contact with the parent-~
al species, when the characters prevent interbreeding by
the differentiated populations. There ig ample evidence,
however, (amongst land birds on oceanic islands, for exam-
ple) <that secondary overlap iﬁ! not a prerequisite for
speciation. As a consequence, the characters termed isola~
ting mechanisms do not serve any isolating functlon and



should rather be labelled in acccordance with their real
funictions, whatever they may be. '

It is & common contention of upponents of Paterson's
recognition concept that it is not basically different
from the orthodox conceot of Dobzhansky aid Mayr but
merely represents the ‘other side of the same coin', to
quote the popular metaphor. Those evolutionary biologists
who find 1% diffieult to regard the twe concepts as
matually exclusive fail to distinguish between ‘'adapta-
tions' which are fixed, species~wide characteristics, and
those which are geographicaliy and chronologically vairi-
able. A particular characteristic may be fixed and inflexi-
ble in some gpecies but variable in others (clutch size in
birds is an example); uncritical appraissl of species
traits and muddling of adaptations with effects has great
poetential for misleading debate in evolutionary biology.

The primary merit of the recognition concept is that
it allows one to visuglize the speciation proceSS taking
piarce in the real world and to appreciate and understand
the environmenital stresses to which the animals had fo
adapt; species charactse “istics take on a new significance,
challenging one to speculate on the circumstances that
might have favoured their development. By contrast, for
example, the hills and valleys of gene frequency in the
theoreticél landscape of genetic drift cannot be directly
observed and must remain the abstract domain of the
armchair theoretician.

As already stated, the Ground Woodpecker is a diffi-
cult species t¢ g¢apture and mark, and to LKkeep under
observation when the birds are on the move, especially in
the southwestern Cape where I have resided for most of the
study period. Consequently I have few data on group strug-
ture and reproductive hehaviour. I have compensated for
this Iin other aspects of the study, believing that "..res-
garch is surely the art of the soluble." (Medewar 1967).

The next five chapters present all that I have been
able fto learn from my own studies of the Ground Woodpecker
and from tThe limited literature concerning it. Within
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these data lie most of the threads of the Ground Woodpeck-
er's history and some clues %o its relationship. Chapter 7
explores the evidenc%gfor relationship and identifies an

extant relative. Cﬁapter 8 establishes the nature o©f the

relationship and draws a plausible scenario of a sequence
of events and conditions under which the Ground Woodpecker
could have evolved. Finally, Chapter ¢ provides a detalled
hypothesis of the course of speciation in terms of Pater-
son's recognition concept of species, and explores the
likelinood of the Ground Woodpeckﬂf having evolved in
terms of the predictions of other concepts and modes of
speciation.
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2. DISTRIBUTION, HABITAT, TAXONOMY AND STUDY AREAS,

"One of the remarkable bird-products of South Africa;
... .A woodpaecker that has no interest in trees, but lives

and gets its living on the ground...q.Most oftent found on

rocky hillsides, but gometimes in quite open country. 3

Always fond of rocks, however, if any are to be had.

Leonard Gill {1936): A First guide to South African Birds.

. DISTRIBUTION
The Ground Woodpecker is a southern African endemic, It
does not ogur north of the Tropic of Capricorn in any
part of its range though it approaches this latitude
(23°28'S) in the northeast; in the westaof the subcontin-

“ent it is not known north of 28°S. Although such an

extra-tropical distribution wotild automatically qualify it
as a ‘temperate'! smpecies 1in nost terminclogies, it is
important to bear in mind that a climatic regime equival-
ent to that of fthe northern temperate zone dces not occur
south of the tropices in the scuthern continents (Darling-
ftoa 1965). i E

The known distribution, based on recorded presence ini;
one—-quarter-degree (15' x 15') squares, is shown in Fig{:
1. This is a 1987-1990 distribution, generated from rec-
ords held bdby the Southern African Bird Atlas Project and
is more comprehensive than that previously generated from
regional atlasses, museum skins and literature records
(Oatley 1989), "

HABITAT

Rocks are common tTo nearly all areas inhabited by
Ground Woodpeckers throughout thelr range. A profusion of
blocks of stcne littering sloping ground keneath an escarp-~
ment, mesa or butte s the type of area most commonly
Tavoured by ftThese birds. The only piaces in which they may
be found far fron Poéky slopes are in eroded areas charac-
terised by deeply incised Aongas or dry gullies. Where
rocks ar. not available or not big enough to provide

il
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Figure 1. Distribution of the Grouna Woodpecker. Shading percentages represent
number of atlas cards per quarter degree square on which this species is recorded.
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adequate véhtage points, the woodpeckers perch on termite
mounds, shrubs, trees, builldings or otiier man-made struc-
tures such as fences, telegraph poles drﬁlines.

Because of the species distributici across nearly the
full breadth of the subcontineﬁt, ;hé“Ground WOodpeckq}ts
habitat cannot be definuc in terms of any partiqﬁlar
vegetation bipme of the southern African region. -IA the

. broadest seng)se it can be said to be a non-&fi;_élrest bird,

sensu Horean (1966). | _
In the eastern part of i1ts range it is fdﬁnd 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 1lip of the Drakensberg
escarpmert and the Lesotho watershed it occurs only as &
summer breeding visitor (Brown and Barnes 1984). In this
alpine zone, which averages 3 000 m altitude;:July grass
minima temperatures fall below -18°C and surface soil is

regulé@ly frozen and may remaln so0 throughout winter onk'

south-facing slopes (Edwards 1967).

In. the southwest of i1ts range the Ground Woodpecker
1ivesﬁthroughout the winter rainfall area in the fynbds
biomef occurring at all levéls from the mountain heights
to tﬁe seashores where its foraging sorties on boulder
beachés extend into the splash zone of high spring tides.
Rocky habitats abound in <this region, but the Ground
Woodpecker is not common. '

The norithwest of the species range lies in the Spring-
bok - Steinkopf srea of Namsgualand. In this arid region
the drought-resistant vegetation has affinities with the
Paleotropical floral Kingdom and the annual precipitation
is approximately 220 mm ¢n average with about three quar-
ters of this falling in the wirter months April to Septem-
ber. The hot, drg summers shrivel =up annual plants and
produce a stark l&ndscape with wvery high ground temper-
atures and no shade-providing trees.

In broad terms habitat must provide food, shelter and:

breeding sites. As will be shown in ensuing chapters, the
Ground Woodpecker eats only ants and bores tunnels in

vertical soil surfaces for purposes of roesting and breed-—
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ing. Ants are generally everywhere availlable, especially
in surfacge so0il, and there are few ferrestrial environ-
mangs  in which potential tunneling sites in soil banks
could not be found. Neither of these two essential compo-
nents of hablitat is therefore likely to be limiting.
Vegetation can be a constraint when it becomes too dense,
covers all open ground, and restriets wvigibilii . For
example, fynbos vegetation of the winter rainfall area
varies in composition, height and density depending on
fire frequency. Large ftracts of barrén, ash-coversd hill-
side such as occur and persist for geveral months after
fire are not freguented by Ground Woodpeckers, probably
because there is insufficient shelter from avian preda-
tors. The other extreme of fynbos succ:msion is also
unsuitable because vegetation overgrows footpaths and
other feeding sifes and restricts the visibility needed
for early detection of predator approach. Gptiﬂqﬁ condi~
tions for Ground Woodpeckers lie somewhere Eééﬁﬁen fire
and climax; experience af Elsies Peak study site (page lb)
indicates that the habitable stage of fynbos sucgession
may last for only <three %o four years. This factor is
probably partially responsible for the relative paucity #f
the species in the southwestern Cape, the other factor
being""-:_,.;the hot dry summers. Ground Woodpeckers are ensily
heat-stressed and need water to drink and bathe in wi.e:
diurnal temperatures are high (Chapter 3). Total abser.e
of surface water in sny area will therefore precluie
habitation by Ground Woodpeckers and the need to minisliie
evaporative water loss confines them to high ground (wherse
temperatures are lower) in arid regions, This is nownere
better demonstrated than in the Great Karoo where Ground
Wocdpeckers avoid the central basin but occur on the high
ground around its perimeter (Fig. 1).

TAXONOMY
Geocolaptes olivaceus was first described under the
name Picug olivaceus by Gmelin in 1788 from the type
locality "“Cape of Good Hope". In 1831 Swaiison placed it
in its present monotypic genus Geocolaptes. It has subse-

14



quently been subdivided into geographical races, though it
is noteworthy that 161 years passed before the first such
race was described by Meinertzhagen (1949) who gave the
name <theresae to population:.. in what was <+hen called
Little Namaqualand. The description was based on two speciw-
mens collected north of Springbok.

Clancey (1852; 1957) subsequently recognised as many
as Ffive geographical races. Within ten yer~= this array
had been reduced to three races (85..4.0.5. List Committee
1969). Short (1982) recognises only itwo subspecies, the
nominatg one being from the western and central Cape
Provinece and G, o. prometheus Clancey for all populations
eastwards. In & reappraisal of the so-called subspecific

variavion in this species, Earlé (1986) demonstrates con- .

vincingly that the c¢haracters used by Clancey (1952) to
subdivide the populations are not geographically localised
and are manifested by individials throughout the species
range. Earlé accordingly proposes that G. 0. prometheus
and G. 0. petrobates are synonyms of G. 0., olivaceus, thus
restoring the status of Ceocolaptes olivaceus as a mono~

typic spacies, ) _
Birds in Natal and %the Orange Free State do appear

paler than those in the southwestern Cape Province but
Earlé (op. cit,) shows that this variation is clinsl. 1
know of no behavioural differences between birds of any
two areas, even between western and eastern extremes of
range. There are thus no compelling grounds for according
racial status to any arbitrary subsample of the population.

STUDY AREAS.
Areas in whiech Ground Woodpeckers have been studied in
the course of this research can conveniently be grouped

into three categories: the main study sites, sscondary

sites (those to which two or more visits were made) and
single visit sites which we.e visited once only for per-
icds ranging from a few hours to a few days.

Main study sites:
1. Wellington Farm, Tweedie, Lions River district, 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 dam; the roost tunnels are in the shadowed bank

and a favoured rock, on which the woodpeckers regularly

rested, is arrowed.
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Figure 3. The Glencairn Valley, Cape Peninsula. Elsies
Peak is to the right, out of the picture. Ground Woodpeck-

ers regularly foraged on standing dead wood in the vleil
(centre right) and on the Cfirebreak behind the houses

(left of centre).
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29°27'§, 30°11'E. Jenuary - November 1980, June 1985,
June 1986. A sté@p-sided valley at 1 200 m altitude of
open SsSour grassveld with rocky ridges. A deeply in-
cised rill fed a small farm dam, the cut-away bank at
one side of which contailned several holes used by the
Ground Woodpeckers (Fig. 2).

Elsies Peak, Cape peninsula, southwestern Cape Prov-
ince; 34°09'S, 18°26'E. Elsies Peak is the highest
point of a mountaln ridge running westwards from the
False Bay coast between Fish Hoek and Glencairn. The

- study area includes the upper slopes of the ridge and

the Glencairn valley, where the author has resided
since 1981. The vegetation of the upper ridge is
mentane fynbos; the valley is characterised by a vied
(a reedy marsh) with extensive stands of Typha and
wind-sheared patches of alien Acacia cyclops (Fig. 3).
I first observed Ground Woodpeckers in Glencairn in
Qctober 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.

gecondary study sites:

3.

Carlisle Farm, Dargle, Lions River district, Natal;
290245, 30°04'E. Observatlons were concéntrated on
the escarpment ridge at 1 392 m and the rock strewn
slopes falling away to the norﬁ%west in grazed sour
grassveld. The majority of observations were made
during six visits between July and November 1979.

Castledene Farm, Underberg district, Natal; 29%48'5,
29° 16'E., The farm lies astride the north-south align-
ed Mzlmuti valley in the Drakensberg foothills. Cbser-
vations were made on the western side of the valley on
the slopes of Bucquay Peak between 1 700 m and 1 950 m
(Fig. 4), Short grassveld with steeply graded and
deeply incised drainage lines with permanent water.
Obgervarions were made during five visits between May
1979 and July 1985.
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Figure 4. Rock-strewn slopes of Bucquay peak, Castledene,
“looking north towards main Drakensberg escarpment {top)
and east across Mzimuti valley to Gardens Castle ridge
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(bottom).
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Figure 5. Jlangkop study site on Atlantic coast of Cape
peninsula. The view north towards 0Chapman's Peak (top),
and general aspact of the Cround Woodpeckers' favoured

foraging area (bottom).
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S8langkop, Cape peninsula; 34°085, .18°20'E; Hontane
fynbos at 100 ~ 120 m altitude on the western side of
the peninsula (Fig. 5%). Twentytwo visits were made
between May 1981 and October 1982. o~

Coleford Nature Reserve,' Underberg district, Natal;
29“56'3, 29926'E. A steep grassy valley with a peren-
nial stream. Study visits were made in December 18979
and June 1980, Mean altitude is 1 650 m.

Single visit sites:

7.

10.

11

Kamberg Nature Reserve, Estcourt district, Natal; 298°-

24'5, 29°42'E,. Observations on mountain slopes above
Stillerust at 1 800 m altitude, September 1979.

Solitude, Giant's Castle (Game Reserve, Estcourt dist-
rict, Natal; 29°i2'S, 29%26'E. Observations on three
days in July 1¢80.

Cedarberg Moﬁntains, Clanwilliam district, western

Cape Province; 32°22'% 19°07E. Observations made dur-
ing a two day hilke through the Middelberg - Crystal

Pools - Shadow Peak area, 1 OOOKf:imSOO m, in November

1982,

——

1[ Kad !
I

Sir Lowry's Pass, Somerset westﬁdistrict, SouU western
Cape Province; 34°08'S5, 18°56'E; summit ar ., 500 m
altitude. August 1984,

Wonderkop, Ladybrand district, Orange free State; 29°%-
04'S, 27°30'E; 1 500 m altitude. Short grassveld dot-
ted with mounds of harvester fermite Trinervitermes
Ep. Some donga erosion but 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 Highlands Natiqpal Park, Clarens district,
Orange Free State; 28°30‘S; 28°37'E; 2 000 m altitude.
Grassy valdeys with deeply incised drainage 1lines
between sandstone~capped ridges. August 1985.

- 13, #orannaberg, Winburg district, Orange Free 8tate; 28°

2518, 27°13'E; a large mesa rising 300 m above the sur-

rounding nlain to 1 800 m. Extensive degp donga system

at foot of mesa on the farm Magerman's Hoek. August
1885.
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3. DIURNAL ACTIVITY AND BEHAVIOURAL THERMOREGULATION

"The drummers of the bird world wake comparatively late,

" which is quite understandable since they sleep in holes

in the trunks of trees (except in the incubating period)

and are only roused by the growing light outsgide.®

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

| - INTRODUCTION
It is a commenplace observation that Ground Woodpeck-
ers do not appear to de anything. In contrast to the
restless activity of most s=mall to medium—-sized birdas, the
long periods of inactivity which seem characteristic of

the Ground We~ipecker both impress and disappoint the

casual observer.

%+ Inasmuch as every bird must devote a certain propor-
tion of its waking hours to seeking and consuming food,
any remaining pbrtion of its time .5 available for other
activities. In broad terms therefere, the bhird's day iz

divigible 1Into foraging and non-foraging periods. The
scale ¢f +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 Weodpeckers 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+te in January
1980. Quantified observations were commenced on 23:March
1880 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 directly opposite to thelr posit-

ion and sit down. The birds were kept under observatior . -~

with x¢ magnification binoculars and continuous voice com-
mentary on their activities was recorded with a tape
recorder. Commentary periods were initially limited to ten
minutes duration and although some were shortened because
the birds moved out of sight, it quickly became evident
that arbitrary curtailment o¢f observation pericds tended
to result in the non~recording of change-over in the
pattern of acgtivity. Subsequent commentary pericds were
continued until both birds had left the field of obser-
vation or until the tape ran out. ﬂ_

All taped commentaries were subsequently ftransairibed
into codes and entered onto sheets with each rowxrepgesen-
ting one minute of real time. Physical parametgts coded
for each minute period included weather, air temﬁérature,
wind strength (Beaufort scale), wind direction and the
aspect of the birds' location. In addition to actual
activities (including vocalizations,:displays and comfort
movements ), perching orientation, pﬁéture and activity sub-
strate was recorded for each bird. :

This observation %technique was used in some other
Natal study sites (Solitude and Coleford) for iarger
groups of woodpeckers.

- Air temperatures were recorded for the majority of
observation periods with the aid of a maximum~minimum
thermometer plﬂced on the ground rnext to me and, when
necessary, in m& shade. This appeared to be the best means
of approximating the ambient temperatures experienced by
the birds. '

RESULTS
A total of 3 186 bird-miputea. of obsebvation were
accumulated (one bird minute répresents the activities of
one woodpecker recorded for one minute). The bulk of these
(2 774) were from Wellington and provide the basis for the
guantitative data that follow.
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Daily activity patiern. i
Ground Woodpeckers emerge from their holes at first
light, usually when it is barely light enough for a human

observer clearly to discern.movement. It ig usual for all
members of 1 group to ghare a2 single rocst hole and
individuals emerge in fairly quick succession. Before es-
tablishing this early departure I had expetted 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 until the exter-
ior light intensity was sufficient to penetrate the length
of a oae-mrtre-long  tunnel. Sielmann (1959} comments on
the late rising of European woodpeckers and similar behav-
iour igs shown by at least two African species, the Knysna

Woodpecker Cempethera notata and the Olive Woodpecker Meso-
picos griseocephalus_(pers. obs, ). Ground Woodpeckers, how-

ever, appear not to rely on 1light increase or the early
morning calls of other birds to wake them up.

On 26 July 1980 the two Wellington woodpeckers were
caught in a mistnet late one afternoon and held overnight
in & 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 down quite well.
Fully thirty minutes before first ligkt 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 favourite perch (usually a large rock) where they may
sit for some tTen minutes before flying off to start
foraging. Active feeding behaviour may take place at any
time throughout the day and though weather n~onditions
cbviously can affect the duration and freguency of forag-
ing and non-foraging periods, the latter predominate in
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the forenoon and early afternoon and are devoted to 'rest-
ing*'. At such times the birds ave usually to be found
perched on a large rock, facing into the sun and moving
very little., Resting periods frequently last for 30 to 40
minutes. The longest pericd recorded involved & group of
831X birds at Elsies Peak and lasted 73 .ainutes from when
cbservation commenced until the birds moved off to feed.
The perlocd was pessibly much longer since the birds were
well settled when first observed. |

Inclement weather often causes the birds to seek shel-
Ter under & 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 ¢onditions may result in the woodpeckers going to
roost 30 to 45 minutes earlier than they would do in fire
weather, when the burrow is entered virtually a';:l_.?._.-';z.‘}t. In
general this species seems much nore susceptible";d heat
stress than to cold. In hot weather the birds actively
seek shaded rocks for rest periocds and frequently resort
to bathing. On such days drinking occurs, particularly be-
fore going to'rqpst.

Propoertion of fime spent foraping.

The overalil totsl of 3 164 bird-minutes of observation s
included 857 minutes of foraging, or 26.9% of the tota’f‘"-}
period. This total, however, includes observations of dif-

terent groups of woodpeckers in different areas. A more
realistic figure is obtained if the data are restricted to
the Wellington birds for the six months April to Septem-
ber. These include the cooplest and driest months of the

year when insects are theoretically likely %o be lowest in

numbers and therefore less available as a food rescurce

for insectivorous birds. At the latitude of Wellingteon the

mean daviength fo.o the six months is very close to twelve
hours. Ambient temperatures recorded during observation
periods ranged from 2¥ fto 30°C; the overall mean tempera-
ture of observation periods fuor April to September was
16.7°C. The total bird-sinutes recorded for these six
months were 2 455 of which 755, or 30.8% involved foraging
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behaviour. However, the distribtution of observation per-

iods witn respect to diurnal hour periods 1s uneven be-
cause birds could not always be locdted. Only two ebserfé—
tion periods were recorded between 06h00 and I7h00, and
both of these were of birds leaving *he roosting burrow;
+they could not easily be relovated after they had flown
off, presumably to forage. Bectuse of fthis, these records
do not reflect the proportionate amount of foraging which
might be expected to occur iIn this early period. The
totals of observation minutes aid foraging minutes record-
av Tor ecach hour period are shown in Table 1,

If it is assumed that the observed ratic of foraging
to total minutes of obsgervation for each hour ig}a reason-
able reflection of tho true foraging rate for that hour,
then i1t is possible to estimete the number of foraging
minutes that would be recordec if the observutions were
equally distributed throughout the daylight periocd. By
further assuming that the foraging rate for the first hour
of the day is equal to or not less than that for the lasst
hour, the filgures can bhe extrapolated to cover a twelve-
hour day. Table 2 gives the estimated figures and the
percentage of each hour devoted to foraging. These add up
to 238,9 minutes, 33.2% of the 720 available minutes of
daylight, Fig., 6 portrays in diagrammatic form the estima-
ted percentage of éach daylight hour which the woodpeckers
devote to seeking food.

On the basis of these figures it seems .reasonable to
conciude that Ground Woodpeckers are able to find and
consume their daily food reguitements in about one third
of the daylight hours during the cooler half of the year,

Details of feeding technigque and diet are presented in .

Chapter 4.

Perching, preening and comi'ort movements.

The word ‘percn', employed elther 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 & rock. There is no suitable
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PABLE 1. Total minutes of observation on, and of observed foraging

by Ground Woodpeckers at Wellington, April to September 1980.

e el S

Hour commencing | 06h00

Q7h00 | 08h00 | O9KDO { 10h00 | 11hO0

Minutes spent |
foraging | - 24. A2 &7 91 35
Total minutes of
obgervation - 58 186 18l 302 257

' .
Hour commencing { 12h00 | 13h00 | 14h00 { 1%hQ0 | 16h00 ) 17h00
Minutes spent i -
foraging | 48 34 84 B2 109 79
Total minutes of .
cbgervation 285 149 334 253 257 193

TABLE 2. Estimated number of minutes spefr® foraeging in each hour,

and percentage of available time used by Wellington Woodpeckers.

10h00 [ 11h00

Hour commencing 06h00 | O7h00 | 08hOC: | 09D

Estimated No. of ;

minutes foraging 24.8 24.8 26.5 28.8 8.1 B.2

Percentage of

available time 40.9 41.4 44,1 48,1 30.1 12,6

Hour commencing 12h00 | 13h00 | 14h00 | 15h00 | 16h00 | 17h00

Estimated No. of

minutes foraging 9.7 13.7 15.1 15.4 25.4 24.56

Percentage of :

avallable time 16.1 22.8 25,1 32.4 a4z2.4 40.9
28




Q

86
_14
30
12
2 25 10
s
S 20 s
2 15| § -6
=
10 o
8 . . b D
) o

® 6,00 7.00 8,00 9,0010.00 1100 12.0018.00 14,00 16,00 18.00 17.00°
" Hour starting

Figure 6, Hstimated daily distribution of foraging & t-
ivity by Ground Woodpeckers at Wellington for the months
April to Sep'tember; bars represent minutes per hour =n
the left scald (solid lines) or percentage of total daily
foraging time on the right scale (dashed lines).
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synonym for the word, however, and 'perch' is used here-
after to describe either "an eclevated position" (as de-
fined by - the Oxford English Dictionary) or the stance
taken by a woodpecker on any elevated substrate.

Prolonged perching is practised by Ground Woodpeckers
in two sets of circumstances for gquite different reasons.
In the firgt instance, it is characteristic of resting
birds and in such' cases all members of fthe group will
usually be found on the same rock (or, occasionally, tree
or roofridge) in relatively c¢lose proximity to each other.
Such birds appear to be relaxed (though they are always
looking about) and they usually adopt a half-squat, rest-
ing on their tarsi. BSometimes a full squat posgition is
adopted in whic¢h the bird rests its belly on the sub-
strate. Preening often takes place and comfort movements
such as wing-stretching and wing-raising also occur.

Perching for a quite diff'erent purpose results when a
group is actively foraging and invelves a solitary bird
acting as a sentinel. This bird seeks an elevated posi'i:ion
in the immediate vicinity of the foraging group; if a rock
is not available it will use any substitute from a bush or
tree to a pole or fence wire. BSuch sentry birds seem
seldom to have %o stand duty for more than ten minutes or
s0 before being relieved by the mate (when only a pair are
involved) or ancther member of the group, The relieving
bird usually wipes 1its beak on the lookout substrate and
the two may sit together for a minute before the original
sentry drops 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 diurnal disgtribution of perching
inactivity by Ground Woodpeckers. )

In the case of the Wellington pair, both birds foraged

simultaneocusly in the early morning and late afternoon
when the motivation to feed was probably strongest. During
the br?‘éding season the mate of an incubating bird must
algo f;araga without the safeguard of a lockout bird. In
groups, particularly of four or more birds, there seems
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always t0 be sentinel, even in the mos%t intensive foraging

periods. Theoretically, where groups of three or more

birds are present, apparently 'inactive' birds cvan be

expected throughout the daylight hours.

Preening is performed during such periods, both bj
resting birds and, on occasion, by sentinel birds. A totai
of 10,8% of all guantified perched time was devoted to
preening. When ftwo or more birds 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 othér woodpeckers and
most non-passerines, Ground Woodpeckers employ the direct
method of hesd=scratching (Simmons 1957, Nice and Schutz
1858, Burtt and Hailman 1978). _

Various other comfort movements are frequentlyhperform-
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 1is
usually followed by the simultaneous raising of both wings
in the flexed position vertically above the back,

Perching orientation.

It soon became evident th"t Ground Woodpeckers perched
facing the sun, a pattern I call sungazing. When quanfifi-
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%, 90°, 135°, or 180° (back fto
sun).

The results show convinecingly that in conditions of
direct sunlight perched birds orientate toward the sun in
the great majority (82,9%) of occasions (Fig. 7a), Under
conditions 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
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Figure 7. Ferching orientation of Ground Woodpeckers at

Wellington with respect to (a} visible sun; (b) cbscured
sun; {c} wind direction when sun obscured. Birds orient-

ing to 0° are facing inte sun or wind. Sample sizes

represent bird-minutes of observation.
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approxim&‘ce angle of 135 to the hidden sun was parny due
to the north-scuth alignment of the valley which meant
that in many early morning and afternoon observation
periods the sun was hilidden by ridges and under conditions
of land shadow the perched birds preferred to face down
the valley, rather than into the hillside; this usually
resulted in a2 135°® angle to fhe sun pesition. There is
also the possibility that the woodpeckers were corienting
to wind. Fig. 7c¢ shows the proportions of orientation at
different angles to the wind under conditions of no diicect
sunlight. Table 3 gives the figures for 4&ll 'no sun'
orientations and the resultant angles of perchéd birds to
whatever wind was prevalent at the time. There were 46
cases (bird-minutes) in which 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
positmﬁs on which the woodpeckers were sitting because
this wak not always easy or even possible to assess from a
dis.ant point. Ground Woodpeckers are, however, tolerant
of wind on their backs, even when it is strong enough to
1ift the feathers of their manties.

In general, the urge to face the sun seems greater
than any other consideration. In June 1981 =a group of
Three Ground Wocdpeckers were watched sitting on a flat-
topped rock pinnacle at the Slangkop study site. 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 rock, all three woodpeckers turned very
deliberately to face northwards along the ¢liff face,
directly into the sun. There was no immediate change in
temperature and tThere was ne sign of raised or slecked
rlumage before or after the event to indicate that the
birds were actively adjusting the insulating effect of
their feathers in response to a temperature change.

Fluffed plumage (partial erection of body feathers to
trap air and improve insulation) is not commonly observed
in CGround Woodpeckers. In the course ¢f the Natal obser-
vations it occured in only €2 of the 1 637 bird-minutes
during which plumage condition was noted, or 5% 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
r_gggle to wind Qo 459 g0° 135¢ 180 ] TOTAL

Qe 6 5 7 23 C 41
48° 19 9 23 9 4 64
g0° 10 13 1 4 32
135° 2 Q- 5 B 14 a7
180° 2 4 67 Q 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 weathe: by Ground Woodpetkers at Castledene.

{J
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Time. Sixtyﬁine of the B2 minutes were in conditions of neo
sun, but in 275 minutes of similar conditions the birds
displayed normal plumage posture. The minimum, mean and
maximum temperatures measured in conjunction with fluffed
and normal plumage states under sunless conditions (1lend
shadow or overcast) were 2 - 8,9 -~ 26°C and 2 - 15,5 =
25°C respectively. Fluffed plumage on birds perched in
direct sunlight was only observed on one occasion for a
period of 13 minutes. The ambient temperature at the time
was 15°C. |
Orientation toward the sun has been shown to be a form
of behavioural thermoregilation in the Herring Gull Larus
argentatus to minimise heat gain under conditions of ther-
mal stress (Lustick et al. 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 rfeatures of Ground Woodpecker behaviour sug-
gest that they are more eagily 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 1in 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 their relative susceptibility to heat stress that I
have witnessed occured 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 bifasclata
was perched within & half-meftre of the woodpeckers on the
same rock but on the hotter incident face of the boulder,
and shdwing ne signs of heat stress whatscever. 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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smaller bird. :

- When perched facing <he sun, woodpeckers usually
dhoose to stand or sguat or. the obverse face rather than
the face incident to direct sunlight (552 precorded instan-
ces of use of obverse side; 31 instances of perching on
the incident side). The favoured resting posture of the
Ground Woodpecker is one in which Lt rests on the length
of its tarsi (fermed ‘'half-squat' in thisg study). Altern-
ative postures are ‘'standing' (occasionally on one leg)
and 'full squat' in which the bird rests its belly on the
perch substrate. In a total of 1 707 bird-minutes in which
postures were recorded, half-squat occured in 1 187
{69,5%), standin; in 487 (28,5%) and full sguat in 33
(1,9%). Although it seems obvious that the half-squat
position is the most natural for a woodpecker (it is the

horizontal equivalent of the 'propped' 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.
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4. DIET AMD FEEDING HABITS

YDuring winter the .ests of Formica rufa L. often show
the following features: holes with a diameter of 5-10 cm,
and a depth of 10-50 or sometimes even 100 c¢m, and char-
acteristic_animal droppings which regembie burned cigar-
ettes and which contain many vemments of ants,

What sort of animal is the delinguei. fere and what is
the influence of this house-breaking and mass-murder on
the survival of an ant nest?"

Gerrit J. De Bruyn et al. (1972): Predacion of anits by
Woodpeckers. :

INTRODUCTION

Published references indicate that the Ground Woodpeck-
er eats mainly ants, or ants and other insects. Short
(1971d) states that hs found only ants in the stomachs of
birds c¢ollected. Labels of museum specimens list ants,
ants and grubs, or insects, but such descriptions are
possibly as indicative of the collector's abilitiy to iden-
tify invertebrates as they are of the birdts food. Inas-
much as ants are insects and the whitish pupae and callows
could well be described as grubs, such'deacriptions do not
necessarily indicate that iﬁsects other than ants are
eaten. _

The diet of the Ground Woodpecker has bheen extensively
investigated in this study and the species 1s revealed as
highly specialized, both in jits food and in the manner in
which it obtains it.

METHODS
Diet has been determined mostly from the microscopic
examination of faecal samples. The Ground Woodpecker voids
relatively large and distinctively-shaped faecal pellets
which, in fine weather, dry out in the course of a few
hours and accumulate on and around boulders favoured as
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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 collec’ced' at such sites were stored dry in
bottles labelled with the locality and date. Examination
was conducted under a x10 binepular mieroscope. A portion
of the sample, equivaleht in velume to about half of an
average-sized faecal pellet, was placed in clean water in
a circular plastic container 70 mm in diameter, The base
of the centailner was marked off in three concentric cir-
cles and four quadrants, each quadrant boundary demarcated
in a different colour. Once the faeces sample had softened
in the water it was broken up with forceps and tThen
agitated to spread the material evenly over the gurface of
the container. The container was then rotated anti-clock-
wise under the microscope and the markings facilitated
orderly scanning of the material,

An analiysis 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, pupas and cocoons)}, aliates 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 than is the case in the faeces of nuch
smaller insectivorous birds such as robins {(Oatley 1970).
Theoracic segments, head capsules and, in some instances
mandibles, are disvinctive and enable identification of
ants at the generic level. Ants which were intact or only
partly dismembered were removed from the samples and stor-
ed in alcohol; species identification was frequeantly possi-
ble from these specimens.

Collection of faecal samples was opportunistic in sel-
dom visited 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 least one year. '

The advantage of studying a bird with so restricted a
diet is that the investigator can quickly become familiar
with the prey species and is not faced with the bewilder-
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ing variety of invertebrates which more generalist insect-
ivorous birds in Alrica are apt tec eat. Collections of
ants were made in various study areas and submitted to Dr,
A.J. Prins of the Scuth African Museum for sp"ecific identi-

fications. These specimens formed a named collection with:

which the fragmented portiong X ants found in faecal
samples could be matched. Ants collected in the field were
planed into a bottle containing clean water and a wetting
agent. Specimens were subsequentily sorted into speciesz and
stored in 70% alcohol in dental anaesthetic tubes.

Three random ant sampling tTechniques were employed in
the fleld. The first, a modified line transest techinique,
WAaS 'designed t0 provide a compavative measure of ant
avallability within and outside of areas occupied by
Ground Weoodpeckers. A random bearing was"-----:sake_n and at
every third pace the ground within arms reach-wé.s closely
scrutinised fhr ant nest entrance holes. Two such holes
{or, in th}'ﬁ; absence of holes, sather lLikely ant nest_ sites)
would be ‘séfmpled by striking a knife blade to an approx-—
imate dei_i:izh of 5 cm and then fturning up the surrounding
so0il. Thé strike was recorded as positive or negazive

. depending 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 'T'. A
total of fifty sampling points (with two strikes at each)
were . scored to gi’ve_ a transect length of approximartely
150 m. If a sampling point fell on outcropping rock or on
a boulder, strikes would bt made in the nearest soil at
right angles To the sampling point. This technigue yielded
a comparative measure of ant availability in the soil
substrate and also provided a conservative measure of the
ahundance of termites, relative to ants, in the ares . '
The second ant sampiing technique involved \Jalking
through the study area, usually on a circular route, and
collecting single individuals of ants encountered on the
surface of the ground or on rocks or plants. These ants
were subsequently sorted into genera and cdunted. This
provided a measure <f abundance of different genera anrd
their reprerentation in these samples could bé compared
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directly with their frequency of occurrence in Ground
Woodpecker faecal samples from the sanme 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 brecod deposited against the undersides, and suffic-
iently free of vegetation to permit exposure tvo sunlight
and close approach by the bird. All stones investigated
were inverted and scored for one of three catsgories: 'no

ants’, ‘ants' or ‘'ants plus brood!'. Genera and species

were ldentified when found, or c¢ollected for subsequent
identification.

RESULTS _

A total of 4 B85 faecal subsamples has been analysed.
The geographical distribution of sample collecting points
is shown in Fig. 9. A list of genera and species of ants
found in ‘these =samples 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 specles
and possibly additional genera. The speciegs list for the
genus Camponotus is certainly incomplete. Camponotids are
soft=-bedied antz and very seldom survive passage through
the woodpecker's digestive system without extensive dismem~
berment,

Fifty or more diet samples from any one site 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 specles that tThe wvarious
sampling %echniques have failed to detect. These woodpack-
ers are without doubt very efficient samplers of ant fauna.

Table B5A gives the percentage frecuency of occurrence
of 1t genera in all subsamples'analysed. On average, 8%5%
of the diet of the Ground Wocdpeckers studied was derived
from the genere Camponotus, Anoplolepis, Acantholepis, Cre-
matogaster, Tetramorium, Fheidole, Meranoplus and Soclenop-
gis. Representation of the different ant genera in the
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Figure 9, Quarter-degree squares in which Ground Woodpeck-
er faecal samples were collected: 1. Elsies Peak; Slang-
kop; Cape of Good Hope Nature Reserve (various localit-
ies). 2. Helderberg Nature Resrve; 8ir Lowry's Pass. 3.
Du Toit's Kloof. 4. 15 km north of Garies, Namagualand.
5. Butherlend, Karoo. 6. Van der Xleof Dam. 7. Koranna-
berg. 8. Wonderkep. 9. Golden Gate Highlands WNational
Park (various localitiés}. 10 Castledene. 11. Carlisle.
Dargle; Wellinpgton Farm. |
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TABLE 4. List of genera and wpeclies of ants foun&iin fascea of
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Ground ﬁgodpeckera

»\

DORYLINAE \‘\‘m\)_ | Tetramorium  akermani
Dorylus nelvolus I ' bothae
Aenictus Fp. | capenge
PONERINAE | erectum
Hagensia SP« I frigidum
Bothroponera sp. | muralti
Mesoponera 8D~ ] quadrispinosum
Leptogenys nitida i sericeiventre
peringueyi | gsetigerum
Trachymesopus wroughtoni | setuliferum
CERAPACHYNAE | | golidum group
Cerapachys  afer | Sp. novum
peringuey | Solenopais punctaticeps
wroughtoni | Meronoplus paringneyl
MYRMICINAE i
Myrmicaria  nigra |
Messor capensis - | DOLICHODERINAE
Pheidole capensisg | ZTechnomyrmex  albipes
foreli ) | Iridomyrmex humilis
tenuinodis | '
Rhoptromyrmex globulinodis | FORMICINAE
transversinodis | Anoplolepis custodiens
Crematogaster arborea i steinproeveri
kneri group | Plagiolepis  sp.
liengmei | Acantholepis capensis
melanopaster | Camponotus dicksoni,
natalensis | eugeniae
peringueyi | maculatus
rectinota i nasutus group
transvaalensis | .. piveosetosus
Monomorium albopilosum | h ‘rufoglaucus
delagoensis { éEElEEEE
Ocymyrmex barbiger i thales
waitzeckerd | Bp. hovum
|
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Table 5A. 5Percentage frequéncy of occurrence of ant genera and other insecta

in Ground Woodpecker's faeces from different localities. WLIN = Wellington;v
“CSDH = Castledene; GCNP = Golden Gute Nat. Park; DMBL = Dumblane; WNKP = Won-
‘derkop; VDKD = Vanderkloof Dam: ELKP = Elsies Peak; SUND = combined samples
from sundry lecalities indivinually represented by less than 50 samples.

SITE WLTN| Ccspi| GaNP| DMBL | WNKP | VDRD | BLPR | suND{TOmAL} Over.
No. of samples | 76 | 55 | 635 | 76 | 80 | 152 | 667 | 144 |1885

CAMPONOTUS 98.7| 90,9] 74,6] 94,7| 96,3 19,1 72,4 | 81,3} 1377] 73,1
ANOETOLEPTS 80,3] - | 47,9 52,6! 97,5{ 80,9] 88,9 | 63,9} 1291 68,5
ACANTHOLEDIS 56,6| 34,5] 81,4] 96,1 95,3 13,8 45,9 | 45,8} 1122 59,5
TETRAMORIUM 64,5| 49,1| 67,6{ 86,8/ 42,5|. 9,2| 38,5 | 31,9] 922] 48,9
CREMATOGRSTER | 93,4{100,0| 26,0] ~ | 62,5} 82,254,9]33,3] 680| 46,7
PHEIDOLE 10.5| 30,9{ 68,3| 97,4/ 86,3| 11,8 25,9 40,3] 851] 45,2
soLEnopsIs | 11,8| 54,5] 51,3 94,7] 18,8 4,6 21,21 4,9| e12] 32,5
MERANOPLUS 69,7| 25,5| 39,8{ - | 81,3 - |17,2]19,4] 594( 31,5
MONOMORTIM 2,6 25,5] 0,2 - | 2,5|48,7] 2,1}10,4] 122} 6,5
DORYLUS 11,8| 3,6 6,3 - | 38,8] =~ 1,9 5,6| 103| 5,5
CCYMYRMEX. I =4V =« |10 - | =« | = {07 7| 3.8
MESSOR - 1= | 31} - -39 - |63] 33 1,9
| cErapACHYS - -l osl - |~ 1=- 125|786 31| 18
BOTHROPONERR, 9,2 - | - | - | = |~ |~ 121 1] 05
LEPTOGENYS - | - 0,9 - | - | - | 0,4] = 9| 0,5
RHOPTROMYRMEX - - - - 1 2,51 - 0,7{ 0,7 81 0,4
MyRMIcaRTA | -~ | - | =} = | - | - | 01| 3,5] 6| 0,3
PLAGTOLEPLS - -1 -4%-|=1=1090,3}07| 30,2
AENICTUS - - - - - 0,7 - 1,4 3l 0,2
TRACHYMESOPUS - bt - to2t -] =-1-=-1="1H+« 1t 0,1
TECHNOMYRMEX -l -l - - == ]o01]-~ 1] 0,1
TRIDOMYRMEX - =] =-|=-1=-1=-101]~ 1! 8,1
BROOD 1,31 ~ [ 19,8 77,6{ 5,0| 5,3| 54,4] 18,1 587 (31,1
ALATES 19,7{ 3.6! 29,6/ 73,7| 3,81 2,0}23,2 (28,5 463 24,6
TERMITES 17,1{12,71 80( - { 7.5{16,41 1,9 4.5 116! 5,2
BEETLES - | 3,60 1,4] - | 63| - | 2,97 4,2] 3] 1,9




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

TABLE 5B. Diets of neighbouring Ground Woodpecker groups

Brdndwag Holkrans
GENUS

N = 376 N = 127
Acantholepis 80,5 69.3
Camponotus 71.2 : 91.3
Pheidole 78.9 37.0
Tetramorium 70.1 B3,5
{ Solenopsis 84,7 31.5
Ancplolepis 43.5 52.8
Meranoplus 37.6 64.6
Crematogaster 18.9 39.4
Ocymyrmex ' 4.0 28.3
Dorylus : 5.3 5.5
Messor 3.2 0.8
Leptogenys 1.3 0.8
Monomorium ﬂ - 0.8
Cerapachys 0.3 . -
Trachymesopus : 0.3 ! -

f

Such differences may reflect the relative abundance .7
the different ants in the woordpeckers!
ranges, and insofar as the aforementioned eight genera are

territories or nore
congerned this is probably a valid assumption. But ap-
parent exceptions do¢ occur. Table 6 shows the results of
surface =wapling on Elsies Peak where Myrmicaria nigra was
conaistently the third most commonly encountered ant. Yet
it was found present iti only one of the 667 faecal samplas
{0.15%) from this area.

These results are explicable when the nesting habits
of Myrmigoavyia and the feeding method of Ground Woodpeckers
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are taken into account. I have never seen these woodpeck-
ers gleaning ants from the 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 nutriti'bus eges,
rupae arid developing alates. These are coften placed close
. the surface under sun-warmed stones, rock or wood.
However, Myrmicaria nigra usuelly places 1ts nest under a
bush and about 30 - 60 cm below ground level (A.J. Prins,
pers.comm, ); in such a situation it is entirely inaccess-
ible to Ground Woodneckers. I have only once found an
inhabited gallery of a Myrmicaria colony beneath a stone.
This ant is commonly to be found foraging on the surface

_ of the ground throughoxit the daylight hours and 1s compara-

tively slow-moving; its very low representation in wood-
pecker faecal samples supperts the evidence gained from

field observations of feeding birds that Ground Woodpeck-

ers are not surface gleaners.

TABLE &. Results of surface sampling of ant genera at Elgies Peak

Number | Percentage | No. samples | Percentage

collected of total in which ocourrence

GENUS present in samples

' (N = 605) (N = 14)
Anoplolepis 211 34,9 13 92.9
Camponotus 109 18,0 14 100.0
Myrmlcaria 80 13.2 13 02.9
Pheidole 63 10.4 10 71.4
Acantholepis 52 8.6 12 85.7
Crematogaster 30 5.0 11 78.6
Tetramorium 27 4.5 10 71.4
Ocymyrmex 21 3.5 5 35.7
Iridomyrmex 10 1.7 7 50.0
Tetraponera 2 0.3 2 14.3
45
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Further evidence that Ground Woodpeckers feed directly
from a.nts' nests was provided by verj small mites of the
genera QOplitis end Leonardiella found in 17% of the faecal
samples. These belong the Trachyuropodidae, a family known
to associate with ants, residing in their nests and fesd-
ing on the detritus of the ants' food.

Table 6 includes oune genus, Tetraponera, which hs;-f{“ not
yet been found in the Ground Woodpecker's diet. The spec-
ies collected on Elsies Peak, Tetraponera clypeata, is a
very slender ant; according to Skaife (1961):

"It makes i1ts _nests in o y stems with pithy centres,
such as the flower-stalks of watsonias and arigtea, hoi-
lowing out a long, naerrow tunnel down the middle of the
pith that is onily Jjust about wide enough to allow two of
these slender-bodied insects to pass each other."

The pithy stalks of such annuals would probably not sup-
port fThe 125 g mass of tThe Greound Woodpecker mnd I have
never geen them investigating such sites.

Table 7 gives the resmits of sampling under stones.
In terms of genera foun. 3 their order of abundance,
these results yield a bec... mateh with the wbodpeckers'
diet than do the results of surface sampling. Disparities
are o be expected since the birds also probe crevices in
rocks and trees and forage on the ground away from the
immediate vicinity of rocks and stones.

Table & gives an indication of the seasonal distribu-
tion at Elsies Peak of ant brood and alates based on the
results of surface ssmpling under stones and on the examin-
ation of Ground Woodpecker faeces. It is noteworthy that
in the faecal samples the frequency of brood occurrence
declines from January %o July, whilast the incidence of
alates shows an opposite trend. The presence of alates
under stones was no% scored separately from brood during
sampling; often both occurred together.

A further indication of the Ground Woodpecker's prop-
ensity tvo find and eat ant brood and of the importance of
such food was nrovsidas W the examination of the stomach
contents of a bird killed in April 1984 in a collision
with a motor wvehicle in the Cape of Good Hope Nature
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TABLE 7. Ant genera found under stones at Elsies Peak.

Number Percentage | No. samples Percentage
collected of total in which occurrernce
GENUS present =" in pemples
¥ (N = 260) (N = 15) ‘
! Anoplolepis 96 36.9 14 93.3
Pheidole 22 ~16.1 11 73.3
Camponotus 33 12.7 14 93,3
Acantholepis 30 11.5 : i1 73.3
Tetramorium 28 10.8 11 73.3
Solenopsis | 14 5.4 & 40.0
Tachnomyrmnex 10 3.8 8 53.3
Cerapachys 2 0.8 2 14.3
Leptogenys 1 0.4 1 7.1
Myrmicaria 1 0.4 1 6.7
Iridomyrmex 1 0.4 1 6.7

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

Ground Woodpecker faeces

MONTH _ JaN_| FEB | waR | apR | way | Juw

| UNDER STONES -
% ants with brood
and/or alates 0.0 26.1 36.8 57.1 31.3 36.4

FAECAL ANALYSES

No. of sabsamples 79 82 64 102 59 51
% containing brood 96.2 93.9 76.6 43.1 29.3 25,5
; . % contain. alates 8.9 14.6 12.5 24.5 30.3 2.4
MONTH JUL AUG SEP oCT NOV DEC

UNDER STONES
% ants with brood
and/o. alates 37.5 33.3 680.0 62.5 34.8 7.7

FAECAL ANALYSES G
b No. of subsamples 26 28 i5 a8 19 24

e et

3 % containing brood 3.8 G.0 0.0 | 12.5 { 91.6 ] 50.0
k\ % contain. alates 57.7 25,3 20.0 20.0 42.1 25.0
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Reserve. In addition to worker ants of six different
species, the stomach contained large numbers of alates and
1 420 eggs of Crematogaster peringueyl together with num=-
erous pupae, nymphs and callows.

As one would expect, the Ground Woodpecker appears
relatively tolerant of the attacks of the ants whose nests

it is plundering. The bird mentioned above as a road
casualty, had the head of a Crematogaster worker attached

to one of its tailil feathoes, the Jjaws of the ant firmly
locked around the shaft. Crematogaster an{s {(known in
vernacular as 'cocktail ants! because of <heir habit of

carrying the abdomen in a wvertical position when excited)
are aggressive in defence of their nest and, unless inhibi-
ted by low ambient temperature, swarm out over fthe sur-
rounding area in a seething mass to bite any Tforeign
object or bpdy within reach., Pugnacious ants (Anoplolepis
Sp.) are well named and behave in similar fashion but move

much faster and are bigger and betfer armed with sharper,
more pointed mandibles, as befilts their predatory behav-
iour, A probing woodpecker appears teo be oblivious to the
attacks of the defending ants, and remains motionless with
beak tip buried in the access point whilst busily tongue-
ing the nest inmates and brood inte its'moﬁ%h. When it has
finished feeding, it will fly to a perch and there start
to pick off ants fastened to its feet, legs or feathers.
P.A. Clancey has commented (in 1itt.) that Ground Wood-
peckers have, in comparison with other scouthern African
woodpeckers, Yvery long tongues and extremely viscous sal-
iva." Both of fthese features are obviously functional
attributes for their method of feeding. The viscous secret-
ion of the salivary glands not only serves to turn the
tongue inte an effective sticky trap, but also incapacit-
ates ants by gumming up their antennae. This probabiy
applies particularly to the 1largest workers and scldiers
which may sattack 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

48

Py, -G



this size or larger have not been found in Ground Woodpeck-
er faeces. It is possible that these large castes have the
strength to match or exceed the adhesive tension of the
seliva coating the woodpecker's tongue. DMore probably,

 however, they are excluded from the diet by a simple,

.~ physical constraint; if the width of the ant's head cap-

sule is greater than the diameter of the muscular portion
of the woodpecker's tongue if¢ will be impossible to with-
draw the ant through any passage forced by the tongue into
the ant's nest.

Inspection of a Ground Wocodpecker'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 any one ant colony can withstand only
so much plundering of its brood and work force. Colonies
of Acantholepis capensis, for example, usually number only
two or three hundred individuals {Skaife 1961i). An aver-
age~sized faecal pellet of a Ground Woodpecker usually
contalins -the remains of at least this many ants.

Field observations indicated that Ground Wecodpeckers
knew the precise locations of at least some ant nests in

their home range. For example, one of a group of resting
woodpeckers in the Injasuti area of the Natal Drakensberg
suddenly took wing and flew soie 200 m direct to a small
outeropping rock in a footpath where it alighted and,
afger a few pecks, started to feed., Examination of the
rock after the woodpecker had left 1t showed it to be
covered with nighly agitated cocktall ants (CrematogQS'cer
sp.}, all issuing from &a crevice the woodpecker had
probed. It was not possible for the woodpecker to mee the
rock from its original perch so it must have known of its
locality and the fact that 1t was the site of an ant
colony. A similar instance involved a one-metre-high limb

of a Prptea proupelliae tree to whichi one of a party of

three woodpeckers made a direct flight and immediately
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started to péck at and then to feed. Subsequent examin-

ation revealed (Crematogasier ants swarming from & reothole
in the limb. There were many Protea trees in the area'and
once again one got the impressipn that the bird flew dir-
ectly from its rock to the one site which it knew contain-
ed feod. |

Such sites could not maintain their yield of food if
they were exploited toe regularly; it seemed likely that
the woodpeckers probably 'did the rounds' within their

home range, not staylng in any one area for too long.
Because of their habit of repairing to favoured rocks for
resting npefiods, it was a relatively simple matter to
check such rocks 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-

ive days at a time. The periodicity observed was probably

related to the size of thé'group; smaller groups migh:tc be
expected o spend longer periocds in favoured feeding
areas. This was observed at Wellingtion where the two birds
fed daily on a favoured section of a newly-burnt firebreak
for many weeks.

TABLE 9. Freguency of area utilization by Ground Woopdpecker group at
' Elsies Peak

NUMBER OF CONSECUTIVE DAYS
DAYS i 2 3 4 5 > 5
PRESENT 8 3 3 - - -
ABSENT 2 i 2 3 1 2
50
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TABLE 10, Results of ant sampling transects within and outzide of
areas frequented by Ground Woodpecker groups

Peréentqge of ant-pogitive strilkes

Intensively | Within home | No
LOCALITY utilized range of Ground

group Woodpeckers
Wellington 11, 15 20 -
Castledene - 23 —
Slangkop : — 22 —
. Elsies Peak iz —~— —
Vergelegen - Natal —_— " — L as
Blackhill, nsar E, Peak — — 38

Results of aniv-sampling trangects in Table 10 suggest
that Ground Woodpeckers probably deplete ant populations
in their territories. The Wellington firebreak yielded
only 11% and 15% positive strikes in two transects after
two months of dailly feeding activity by two wocodpeckers.
The Elsies Peak footpath, Intensively utilized hy the
local woodpnegker group, yilielded only 12% positive'strikes
whereas the Blackhill firebreak a few kilometres away, in
an area not freguented by Ground Woodpeckers, gave more
than three times the yield, as did an unburnt area in the
Vergelegen Nature Reserve in Natal. Transects on areas
within home ranges of Ground Woodpecker groups but not
used intensively by them, gave intermediate figures. Al-
though some other bird~ th t share the woodpecke='s hahit-
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 experiénce no significant competition for their food
resources from other birds and the apparent lowering of
ant bilomass within their territories must be due to their
own exploitation.

The feeding posture of a Ground Woodpecker is distinct-

ive and characterised by a statlonary stance with the head

down and the beak tip inserted into the substrate. Convul-
sive Jerks of the tail such as given by some songbirds
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sien singing their loudest phrases provideg ‘the ohily indica-

tion of work being done by the woodpecker's ftongue, Tha

pecking which vusually precedes insertion of the tongue
into the hole or crevice may be to open or éxpose an &nt
nest access tunnel. % ' v
Ground Woodpeckers inaslinctively investigate any flaw,
crack or hole in the substrate; this behaviour has been
observed many times in the field and is a characteristic
exploratory behaviour pattern in the young birds. A hand-
reared juvenile oconcentrated i%s investigations on the
interfaces bhetween stones and the substrate in which they
were embedded. Such interface areas are the usual 82 wel Of
oAt nest tunnels. .
In the Ground Weodpecker the exploratory tapping: is
employed in the_investigation of visually detected promis-
ing sites whereas in many arboreal woodpeckers tapping
enables the bird to use the Tubsirate as a sounding heard
to detect subsurface cavities tu»t might contain food.
When such ecavities are detected the tapping changes to
heavier blows as the'bird chisels through the outer wood
to expose the gallery. The Ground Woodpecker similarly
employs heavy blows of the beak to dig into soll and thus
obtain desper penetration with its tongue when it finds a
subterranean ant colony a¢ the limits of its reach, but
does not attempt such excavation 1nto wood, as its beak
lacks the chisel—tip characteristic of most arboreal wood-

peckers. Ground Wcodpeckers freguently forage Iin deat -

trees or on dead limbs of living trees which may provide
nest sites for cocktail or other tree-dwelling ants. They
are not as acrobatic as arboreal woodpeckers howsever, and
I have never seen them hanging on the underside of horizon-
tal limbs or branches, though they will sometimes cling to
the sides of vertical trunks or limbs, using their stiffen-
ed central tail-feathers as props in true'ﬁoduéecker fash-
jon. oy
A sticky tongue is not a very discriminatinbg:“'ﬁﬁ‘evice
and although presumably armed with tas%ebuds <there is
probably not much the woodpecker can do to prevent ém‘:
nest detritus or small arthropods other than ants from
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adhericg to the.exploring tongue. The majority of faeces
examined contained only the remains of ants but fragments
of other insects were found in some subsamples. These were
either termites or beetles; their reépective frequency of
occurrence in subsamples is given in the last two rows of
Table bA. e

Some beetles are obligate commensa=zs of ant nesys,
such as Genuchus hottentotus, which is found in Crematog-
aster i;}ts and Cossyphedes bewicki which is a guest of
the pughaciuus ant (Skaife 1961). Neither of these beetles
has been identified in Ground Woodpecker faeces, but, as

with ant remains, the cocleopterans tend to be very frag-
mented. Most fragments found were derived from small to
very 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 permitted the
identification of two families: two Pselaphidag from Hol-
krans and two larval Scarabaelds were found in an Elsies
Feak sample. The amount of beetle material in relation fo
the amount of ant material found in the 36 subsamples was
gonservatively of the ratic 1:300; expressed as a percentw
age of the 1885 szubzamples examined, Coleoptera make up
only about 0.006% of the {iround Woodpecker's diet.

On the basis of these analyses it can be assumed that
beetles are not significant in fthe diet and it is possible
that they are accidentally ingested. This sould happen if
the beetles were inside the ants' nests, either as guests
or as prey (whole or detrital) of predatory ant species. A
third possibility 1s that in its search for ants a wood-
pecker may probe the larval chamber of a ground dwelling
beetle and unaveoidably 'capture! some of the inmates. The
two scarab larvae from Elsles Peak suggest such a circum-
stance. Fresumably the faste of inappropriate prey is
wrong and the bird does not persist in probing the same
hole.

Termites also are possibly ingested accidentally. When
fourid in samples they usually occur in larger numbers than
beetles s0 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 c¢ases however, the total number of
termites present could have bsen captured with a single
probe of the woodpecker's tongue inte & well-populated
termite gallery. All termite remains have be n of workers
and soldiers of two genera, Trinervitermes and Odontoter-
mes. Mounds of the former genus are abundant features of
some grassland areas within the range of the Ground Wood-
pecker in Natal and the Orange Iree State. The woodpeckers
ofteﬁ perch on the mounds at Wonderkep and in the Golden
(tate National Park. Young, inexperienced Ground Woodpecke-
ers could concelvably probe small vent holes in such
mounds as they do any hele or crevice which they come
acrpss. Many species of ants actually make their nests iIn
inhabited termitaria; Prins (1963) for example, records
the ant genera Crematogaster, Pheidole, Ocymyrmex, Campono-
fus and Monomorium associamting with termites in the Kruger
National Park, the last mentioned genus with Trinerviter~
mes. Sampling for ant nests under sftones 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. Tn a single sample at Wellington
however, termites were found under sixteen of the 100

stoneg checked, sometimes under the szme stones as a small
ant colony, though separated from it. '

In the Golden G-te¢ Park, R. Earié (pers. comm.) watch-
ed a spectacular emergence of Trinervitermes alates after

heavy rains in October 1885, 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 fthe previous year and therefore approximate-
ly 12 months old) were attracted by the activity and also
flew %o <the mound. It would have been easy for them to
gorge themselves on termites and alates, but after a few
desultory pecks they evidently lost interest and flew away
again.
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In the svuthwestern Cape the Black Mound Termite Ami-
termes sp. 1is the only Isopteran found in the Ground
Woodpecker's habitat and 1ts mounds are neither aé'prominé
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 except Dumblane (from which
only one sample batch was collected). R. Schmidt has
reported (pers. comm.) seeing a Ground Woodpecker pecking

‘away at a termite mound on Licns Head at Cape Town. Such

activity could easily be taken to mean that the bird was
hunting termites, but, as indicated above, it tould have
found ants, or it might have been investigating the mound
a5 a potential nest site.

Many African insectivorous birds consume termite worke
ers and alates avidly, and the alates are eaten by many
additional species that are not typlecally insectivorous
(as well as by many mammals, including man). It is,
therefore, remarkable that Ground Woodpeckers, which are
better equipped than most birds to exploit this food
rssource, evidently seldom, if ever, feed on termites by
choice, and show little interest in emerging alates.

Termite~eating seems rare in pilcids, however. 3Short
(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, it is likely to remain insignificant next to the
level of 60% of woodpecker species known %o eat ants
{(Short 1982).

SUMMARY

The Ground Woodpecker is highly specialized in its
diet and feeding habits. It feeds preferentially on ants
and ani brood, and 53 species of 24 genera have been
identified from the 1 885 faecal samples analysed. Eight
ant genera contribute 95% of the food. Ants are not
gleaned off the surface but are obtained by subsurface
probing with the woodpecker's sticky tongue. This feeding
technique places constraints on the kinds and size of the
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ants eaten, but permits the woodpecker to feed on the
smaller castes and nutritious brood of the majority of ant
species occuring within its territory or home range. The
woodpeckers learn the sites of ant colonies within their
territories and there 1is some evidence to suggest that
their depredations result in a lowering of ant biomass in
intensively foraged areas. Because of its specialized feed-
ing ftechniqu&« the Ground Woodpecker suffers no food re-
source competition from any other vertebrate gspecies. In
addition to ants, beetles and termites have also been
found in the faEcai samples andalysed. Beetles occur in
very smalllnumbers and are probably accidentally ingestied. .
Termites occur in larger numbers but still only constitute
0.12% of the identified material in samples. They are
avidently not preferred food and are possibly also ingest-

‘ed by actlident rather than with intent.
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5. SIGNAL BEHAVIOUR

*Ppis singular bird presents a remarkable instance of the
adaptation of creambtures to the localities wherein their

lot_is cast. ...They feed togevher and roost fogether in
some deserted hole; and their loud, harsh cries, ag they
call to eacn cther, may be heard To a considgiw'e

distancsa."

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

INTRODUCTION

The ways in which animals signal their existence and
intentions to others of their kind vary extensively with
their form and life style. Birds perhaps exzhlbit the
greatest variety of signal forms, employing visual and
auditory displays in which ¢olour, plumage patterns, pos-
ture, flight, vocalisation and mechanically produced
sounds may be used singly or in combination.

Paterson (1985) has emphasised the fundamental import-
ance of the train of co-adapted signals and responses by
which potential mates of biparental eukaryoies re¢ognise
each other, and which he terms the Specific-Mate Recogni-
tion System (SMRS). The SMRS is not necessarily obvious to
the human c¢bserver. Furthermore, it 1is by definition "a
speclies-wide <trait, and because of coadaptation between
the mating partners, the characters are stabilized (Pater-
son 1978; Henderson and Lambert 19882),

That 1s not to say that the S5MRS cannot comprise, in
part, an urvarying component of a display which does show
local or regional variation. Most auditory displays serve
dual or multiple functions; Emlen (1¥72) has eommented
that components of songs which involve i 'ridual recog-
nition (my emphasis) tend tvo be extreme variable. Hence
a call wnich, in its basic form, serves as one of the
series of co-ordinated signals of the SMRS, may feasibly
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be embellished to serve the purpose of individual recog-
nition without detriment to the functioning of the SMRS.
This unvarying component will remain under strong stabili-
zing selection so long as the species remains within its
normal habitat. _

Signal behaviour will alse eveolve to fulfil functions
such as communication between members of & pair or family
group. In species which live in social groups and which
therefore spend much fime in close proximity to each
other, signalling is often subtle. The Ground Woocdpecker
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 SMAS
and inasmuch as any of these examples of behaviour differ
from those patterns exhibited by other woodpeckers, they
are likely to point tc selection pressures operating at
the time of speciation.

VOCALIZATIONS

The different calls of the Groufnid Woeodpecker are list~
ed here under transliterated labels rather than by fu:c-
tion as some of tuem appear to serve more than. cie
function. Sonogram facsimiles in Fig. 10 are from a coin;.. -
ite tape compiled from various recordings by differsr:
people. Technical details of machines and microphones woie
are not known, and some spectrographic details may :.vs
been lost during copving.

The PEEURG call,

This vocalization (Fig., 10A) is commonly used as an
alarm cali. On such occasions there is &harp emphasis on
the first'part, the 'urg' virtually suppressed, so that
the call becomes a strident 'Pegerr’. 1t is the charac-
teristic challenge from a sentinel (gee pp. 72=74} or from
one of a resting group if an intruder of any kind enters
the field of wview. It is =asy to confuse a distant (faint)
rendition of <this call with the ‘'Peeocco’ whistle of the
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Figure 10. Sonograms of Ground Woodpecker calls':ﬂﬂ
L A, Peeurg alarm calls by adult; B, Redwinged Stariing
calls; C, Wege~chik call; D, 'Lanner' call.
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Redwinged Starling Onychognathus morioc (Fig. 10B!, common-
ly sympatric with the Ground Woodpecker. The call is
uttered very vociferocusly by all as=miers of a group if a

mammnalian 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 part. becomes
more audible., At this level the call is similar to the
call of some seagulls (Larus spp.) and sufficiently like
the alarm call of the Rock Hyrax Procavia capensis for an
indistinctly-heard call of this mammal to be mistaken for
that of the woodpecker.

In non-alarm situations the c¢all is less strident and

the ‘urg' part is lengthened. Such a call may be uttered
by & sentinel bird when other members of the group are
foraging, or by a dependent Jjuvenile in the close presence
of a foraging parent. When the parent is foraging at a
distance the peeurg call, uttered by the juvenile at
frequent intervals {see Chapter 6), functions as a loc-
ation call, enabliing the adult to find the juvenile easily.

The ‘'urg®' sound hy itself 1s further employed in
intergroup communication, For example, the Elsies Peak
group of six birds watched resting on their favourite rock
pile for somwe 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
audible from my position 15 m distant. Each growl was in
fact a quiet, gutteral 'burrgg' note, an obvious deriva-
tive of the peeurg call.

The WEE-CHIK call.

This double-syllabled call, usually repeated two or
three times in any one sequence (Fig. 10C) appears to
function primarily as a contact czll, A bird which has
Tlown by itself and settled at a point distant from its
mate or other members of the group will usvally call in
this manner. A dependent Jjuvenile will also intersperse
its peeurg calls with an occasional wee-chik call. The
call is far-carrying and unmistakable compared with dis-
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tant peeurg 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 ¢all 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 calil!

because of its resemblance to the kirr-eee call (Steyn
1882) of the Lanner Falcon Falco biarmicus. It is not an

easy call to transcribe and may sound different to other
observers., It i1s possibly the same vocalization as the
tchew-kee call described by Short (1871d). A sonogram is
provided in Fig. 10D.

‘It is umed in a variety of situations and is mosT
commonly uttered by a bird alighting 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 siate
vocalization and peeurg calls from an excited ai" agitated
bird sometimes merge into 'Lanner' c¢alls. A hand-reared
juvenile only a few weeks old uttered these calls wrern
being forece-fed and the over-riding imprzssion was tha: .%
was affronwed at being handled and restrained; the cal.
expressed annoyance and rebuke, but not panic.

DISPLAYS

Short {1971d), commenting on his relatively brief stuz-~
ies of southern African woodpeckers, stated that overs
displays were rarely noted in Ground Woodpeckers and attri-
buted this to the intimate assoclation pertaining among
individuals of a group.

Non-ritualized movements and displays observed in the
course of this study will here be divided into two categor-
ies. 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 ritualized movements and evident displays
used in antagonistic encounters or mating ceremonie#. In
general, displays of the first group will be foundﬁ:o be
widely shared at the sub-family level, whereas the mating
ceremonies are likely to be unique, in at least some
respects, to the species involved. :

GROUP I.
Wing-flicking and head-dipping.
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 rlassified as flight
intention movements. Conversely, eight observed instances
occurred after flight, without the close presence of anoth-
er bird, and in seven observed cases wings were flicked
without prior or subsequent activity. One resting bird
wing-fiicked on¢e prior to preening and another prior to
scratching, Two cases were recorded in anxiety situations
(though it was not determined what had alarmed the wood—
pecker) and in three cases . sdator abuse (mobbing behav—
iour) involved extensive wing-flicking. _'

The head-dipping or bowing movement is likewlse usedl
in anxiety situations and is sometimes employed in place
of, as well as in addition to, wing~flicking. 1% was most
commonly observed during mammalian predator mobbing epi-
sodes (eight records). The balance of records (of a total
of 23) involve four cases prior to flight, one before and
one after drinking and Itwo cases after copulation. This
movement may be derived from a pecking movement; itilis
perhaps significant that in one instance of high~intensity
mobbing behaviour when a group > wopdpeckers had detected
the approach of an Egyptlan Mongoose (page 70), redirected
pecking of the substrate was observed. In such instances
the woodpeckers are not overtly displaying to each other
so much as engaging in group predator-mobbing behaviour.
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GROUP II.
Antagonistic display. |
I have only onee observed a real dispute between

Ground Woodpeckers aid this occurred at Dargle in November

1979 when two foraging groups evidently encountered eacn

other at the common boundary of their repective tTerritor-
ies. -

The one group was under observation on a rocky slope
at 16h10. It comprised two adults and two Jjuveniles which
had fledged some eight weeks prev’pusly. Some of the birds
were foraging. Quite suddenly chaos seemed to break owt.
There was chasing, accompanied by loud vocalizing, meinly
Lanner calls. At one stage there were six birds in view
simultaneously with others calling 'off stage'. One bird
was frequently chasing and supplanting another; they went
back and forth but the movements were so rapid, with
frequent momentary disanopearances behind beulders, 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 perched, the typical posture
was as sketched in Fig. 1la, tiie bir¢ sleeked, neck
outstretched and. bowed concavely, tail slightly fanned,
occassionally and very briefly cocked. The ithroat feathers
were erected and l1looked dark by comparison with the chest -
and lower parts; in fact the whole head appeared dark and
with & perpetually open beak {(to display black gape per-
haps or alternatively panting with 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,
nor was it possible even to determine which sexes were
involved. My attention was on +the main combatants and the
impression was that some of the J>ther birds were merely
perched and waiching. There were two bouts of such behav-
jour, separated by a couple of minutes, before the groups
parted permanently. It was not possible to determine how
many woodpeckers were in the otner group.
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Figure 1ll. Postures used by Ground Woodpeckers

" in

aggressive encounters; A, lateral view of threat display;

B, dorsal view of 80° swinging display.
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Figure 11, Postures used by Ground Woodpeckers in
aggressive encounters; A, lateral view of threat display;
B, dorsal view of %0° swinging display. '
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Because natural encountérs of this type were so rarely

- observed, -it was necessary 0 contrive a situation in

which a wild Ground Woodpecker was confronted with a
potential conspecific interloper. This was achieved at
Elsies Peak by positioning a stuffed model on a favourite
rock. After several unsuccessful attempts, & single b;rd
{an adult female) was attracted by a tape-recording of the
peeurg call. She landed on the slope of the rock below the
model. Her plumage was sleeked, tail partially fammed and
depressed To the rock, and the bheak, head and body, viewed
dorsally, were held in & stralght line. She started heat-
dipping and wing~Flicking and commenced 90¢ swinging
moves. In these moves the bird stood at about 45° to the
model, Then pivoted through 90° to pose at 45° on the
opposite quadrant (rig. 11b)}. When posing at 45% the malar
stripe is shown to advantage. There was .0 vogalizing and
no beak opening or gaping. The beak and head were held
elevated showing the pale whitish throat ,33 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 onto the back of the model and
started raining blows on the skull (Fig. 12c¢). At this
point I intervened, fearing that she would damage the
model beyond repair, |

Short (1971d) meéntioned a head~swinging display. How-
ever, in the display desnribed above the head is kept in a
straight line with the back and tail and the whole body
pivots. I have observed similar displays from resting
Ground Woodpeckers in response to tape-recorded vocaliza-
tiong. Without leaving its rock tne responding bird has
pivoted first one way =and then the other, wviewing the
source of the sound alternatively from either eye.

Display flight. _

The normal flight of the Ground Woodpecker is & dip-
ping, seemingly ‘heavy' flight with audible wingbeats,
typical in fact of many woodpeckers., A characteristic of
this species however, 1is a display flight which may serve
to advertise territory but also often precedes ccpulation
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{ Fligure 12, Adult female Ground Woodpecker approaching and
sttacking model; Elsies Peak.
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or copulation atfempts. Typically, a bird, presumably the
male of a mated pair, will sudignly 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 sight c¢ver ridges, or it may =zigzag
back and forth in front of the perched mate and group. The
flight usually lasts less than 15 seconds and freguently
culminates on landing with wee-chik or ‘'Lanner' calls,
followed by the pre-copulatory display.

The ‘Kingfisher' display and mating ceremony.

This display usually precedes successful c¢opulation
attempts, particularly after the erratic display flight
described above., The displaying bird stands erect in front
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,
1f receptive, turns away in a submissive posture with head
held low and horizontally and with wings slightly drooped,
thus exposing the carmine patch on the rump. The upright,
spread-wing posture of the mal displays the carmine lower
chest and belly plumage to advantage. The wings, though
not strikingly patterned as in Halcyon Kingfishers, de
have contrasting, bright yellow flight feai¢ er shafts un
the underside as well as the upperside. This feature is
not shared with other southern African'woodpeckers, whose
underwing feather shafts are dull and lacking in contrast.

In a successful copulation (observed ten times in this
study) the male mounts the back of the female (who has
submissively turned away from him as atforementioned) and
gradually falls over to the left side where he lies
momentarily with both wings spread; in this position fthe
left wing is usually lying on the rock and the right one
is extended upwards. Copu ition attempts which do ot end
in this fashion are frequentiy followed by soie sort of
redirected activity (such as bill wiping) and are presun-
ably unsuccessful, The copulstion observed and descrited
by Short (1971d) was probably am example of unsuccessful
coition.
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PREDATOR AVOIDANCE BEHAVIOUR

A striking aspect of Ground Woodpecker behaviour con-
cerns overt and evident precautionary measures adopted to
avoid predation. Potential predators can be divided into
two classes, aserial and terrestirial, and reactions to
encounters vary according to which is involved.

No instances of actual predation on Ground Woodpeckers
have been observed, but the birds reactions to potentisl
predators leaves little doubt that mwerial predators, espec-
tally felcons, are the most feared. The passage of a
Lanner Falcon as much .as 500 m distant will cause woodpeck-
ers sgquatting on a rock to sidle down its hidden face. A
close pass by a falcbn or indeed by any raptir will result
in all of the group precipitately leaving their pcsitions
and scutiling under the rock; it 1s probably no colnci-
dence that rocks favoured for resting usually have easlly
accessible hollows or crevices beneath them. The woodpeck-
ers' behaviour in such instances is identieal to that
adopted by Rock Hyraxes Procavia capensis which sun them-

selves on exposed rocks but scuttle down inte crannies
amcngst the pilled boulders at the approach of danger,
Ground Woodpeckers and hyraxes may ocecasionally be seen
resting together on the same rock, though the woodpeckers
will usually vacate the rock if a hyrax approaches too
closely.

The act of taking cover is noit normally accompanied by
any vocalizations, perhaps because the birds could in-
crease the danger by drawlng attention to themgelves; in
any event the close proximity of membzrs of the group
ensures that precipltate 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 1n August 1984. A pair
of woodpeckers were preening vigorously on a rock apex
overhanging a cliff face at the end of a rock ridge. After
sceme five minutes one woodpecker uttered a peeurg call and
both birds dived off <their perch and were lost to sight
below the edge of the c¢liff. Seconds later a Redwinged
Starling arrived and landed where the woodpeckers had been
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perched, but it took flight again after some 20 seconds.
One of the woodpeckers then re-appeared and perched on the
exact spot vacated by the starling, looking in a south-
westerly direction. It suddenly turned and flew down aver
the north-facing cliff edge and seconds later a Rock
Kestrel Falco tinnunculus stooped past the pinnacle. This

stoop was certainly at the woodpecker, though it may have
been in play because the speed of tihe stoop was much
faster than that of +The controlled parachute-like drop
(Stewn 1882) by which the Rock Kestrel normally takes
prey. I could not even be sure that the woodpecker had
seen the approachiag Kestrel since at no time did it look

. in the direction from which the hawk had stooped. After
7v*’e Kest~2l had flashed paxt there was a loud, shrieking
fgceu g followed 1nptant1v by\a.nlgh-pitched, resl shriek
. hi%% Sed me to wonder Whether one of the woodpeckers had

&ught by the Keszrul on the ¢liff face. I nade my

'ﬂﬁ - v, bo the pinnacle\and from that vantage point was

e both woodpeckﬂrs sitting on a ledge of the
#ing no signs qf alarm.

w«fgy;ng bird will alarm the woodpeckers if it
comes upoﬂ rﬁ&m or over them suddenly. On Elsies Peak on a

sunthy June aiterncon a group of three Ground Woodpeckers
tumbled off their rocks and sought temporary cover in a
crevice when a flying Rock Martin Hirundo fuligula came

around & boulder very low down and straight at them. This
bird had been foiaging in the vicinity for scome time and
the woodpeckers were quite unperturbed by it, bur its
sudden close appeasrance and low-level, fast, approach trig-
gered predator aveidance tactics,

The slow approach of non-raptorial birds does not
usually result in predator-avoidwnce behaviour, but one
incident was observed in Glencairn in which all the norms
of Ground Woodpe ker behaviour appeared %o be viclated,
Early one morning in January 1985, some shrieky ‘peeurg’
calls were heard from the marsh when a Hamerkop Stork
Scopug umbretta flew low over the reeds towards the sea,

labouring into the teeth ©of a strong southeasterly wind.
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While the Hamerkop was still about fifty metres distant
from them, a group of four Ground Woodpeckers, two adulis
and two young, flew up from the reedbeds -'ith a wild
chorus of peeurg notes 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
guickly lost to sight.

This incident provides a genuine example of the excep-
tion that proves the rule. It might reasonably be presumed
that the woodpeckers mistook the low-flying stork for a
Steppe Buzzard Buteo bhutep, since the two species are of

similar size and c¢olouration and there is a wvisiting
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
initially_ﬁvgw attention to themselves by loud vocalisat-
ions and L rlight movement. However, reedbeds are atypic-
al habitat for the species and the Glencairn marsh con-
tainsg no reocks which the veoudpeckers could have hidden
behind or beneath. The loud calls probably served to alerg
the young birds to the approach of danger and the two-
stage flight took the group directly to the nearest rocky
area. Had the apprnaching bird been a falcon or goshawk,
the woodpeckers' response would have been inappropriate
and possibly fatal for one of their group.

Responses to terrestrial predators are rather differ-
ent and the term "predator abuse! is more descriptive than
“predator avoidance". Two instances have been observed,
both involving mongooses.

The first was at Coleford in June 1980. I was watching
one woodpecker perched on a rock above a waterfall when my
attention was drawn to a commotion further up the slope.
The other five woodpeckers in the group were uttering
strident peeurg calls as an Egyptian Mongoose Herpestes

ichneumon came slinking down through the short grass. It

skirted the waterfall, keeping to the steep grassy slope
at one side. All six of the woodpeckers followed its
progress, eventually perching on the basalt slabs flanking
the waterfall, .ooKing down on the mongocse and giving
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loud peeurg calls to the accompaniment of much heéd-dipw
ping. They only quietened when the mongoose had disappear-
ed from view further down the slope and they made no
attempt to follow itT.

The second incident was seesn at Wellington, during the
same mcnth. At 15h30 the two woodpeckers, which had initi-
ally been resting, flew from their rock and crossed the
firvebreak to land on another group of rocks which were
also a favouredi resting place., No sooner had they arrived
however, than they broke out into a clamour of peeurg and
'Lanner' calls. The cause of the excitement was a large

" Slender Mongoose Herpestes sanguinug which T glimpsed

briefly amongst the rocks. The woodpeckers went on abusing
it for seven minutes and such was their outcry that birds
of several other specics - longeclaws, cisticolas, widow-
birds and a Fiscal Shrike Lanius ¢ollaris all converged on
the spet. They did not take part in any mobbing however,

perhaps because they did not se; the mongoose which had
either holed up under -the rocks or slipped away under
sover of tile surrounding rank'vegetation.

Because these woodpeckers spend a lot of itime on the
grourd when feeding, and grass and cther vegetation limifs
their field of view, diurnal mengoose species, opport-
unistic predators at all times, are probably the most
dangerous terrestrial enemies. -

Snakes must also constitute a risk and although there
are relatively few preferentially bird-eating species with-
in the woodpecker's geographical range, the Spitting Cobra
or Ringhals Hemachatus haemachatus and the Cape Cobra Naja
nivea are both potential predatabs. 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
28¢°E) may even be a significant predator because of its
partiality for dry gullies and its propensity to invest-
igate and live: in rodent and other animal holes (Fitzsim-
ons 1962). The Puffadder Bitis arietans, although primar-
ily a rodent-eater, is alsc an opportunist predator of
birds (Rasa 1985) and is & 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 snazke 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 behaviocur when going to rogst. The first bird to
fly to the rooscting tunnel may sit hunched at the entrance
foir as long as five minutes before entering. Once inside,
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 checking (by list-
ening?) that the roosting burrow has not beenn occupied
during the birds' absence by some other animal, be it
bird, mammal or reptile., Similar caution is displayed by
the Great Spotted Woodpecker Dendrocopus major which will
avoid a roost hole if it hears the grumbllng of an Edible
Dormouse Glis glis within (Cramp 1985), ' '

Avoidance of perceived potential predator% is a2 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 the appreach of

danger is a strategy seldom encountered, and is rarer in
birds thah it 1s in mammals. Sentinel behaViour is, how-
ever, well developed in the Ground Woodpecker and is invar-
jably manifested by a solitary bird occupying an elevated
perch in the Iimmediate iricinity of a foraging mate or
group.

When only two birds compose a group, early morning and
late afternoon feeding may be pursued withouft either bird
acting as a lovk-~out, presumably because the need to feed
adeguately at such times outweighs the risk of foraging
without sentinels. But between these two periods,
alternate foraging and sentinel behaviour seems compulsive
and extensive observational data demonstrates regular ex-
changing of roles between the two birds (Fig. 12D). The
foraging bird flies up from the ground to Jjoin its mate
and often beak-wipes vigorcusly. The mate then descends to
the ground to forage. After several minutes the process is
repeated, and the exchange of roles continues 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. Perioeds b and d commienced at 16h58 and

17h31 respectively (near sunset); other periods started between
N 08h29 and 16h00. ' '
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birds have foraged sufficiently, after which they may rest
together on a rock for an extended period. When the groups
na larger, sentinels can be seen even during peé.k feeding
periods in the late afternoon, though at such times
change-overs tend to be more frequent. If is difficult to
collect quantitative data in groups of more than two

birds. Change-overs are easily observed but Inablility %o .

identify individual group members prohibits determination
of whether 2all or only some group wembers are on the
sentinel roster. o

The evidence for sentinel behaviour set out in Fig.
12D represents 18 observation periods totalling 265 min-
utes and can be statistically tested. An appropriate Null
Hypothesis is that behaviour of cne bird is not influenced
by the activity of the other., Observed activities can be
tabulated in minutes under the categories 'both feeding’',
‘one feeding/one perched' and ‘both perched' and expected
values “-f.“lor theze cells can be calculated. A chili-sguared
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.

Sentifiel birds do not always give an audible alarm
call at the approach of danger and wvocalizing probably
depends on the nature of the perceived threat. As afore-
mentioned, alarms are not normally uttered when a hawk is
espied. If approached by a human, a sentinel will some-
times challenge with a strident peeurg call; at other
times it will simply fly away. Depending on the intensity
of the alarm c¢all, foraging birds may fly up to the
nearest elevated perches to see what is coming. Flight on
the part of the sentinel invariably results in the reszt 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), a
sentinel which saw me walking pest on the opposite hill-
side hitched itself down the far side of its post and
gradually sidled around it in oruer to stay concealed.
Perhaps my ‘'passing-by' distance did not pose an imminent
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threat to the woodpecker, but it felt exposed and adopted
the same 'keep-out-of-sight' strategy as it would in res-
ponse to a distantly passing hawk. i

DISGUSSION

0of the Ground chdpecger's three distinctive calls,
the peeurg call is the most variable one and appears To
serve several functions. In the form of an alarm call, the
higher frequencies are emphasised, doubtless ensuring that
it is audible =above the 1low frequency, wind-generated
noises characteristic of its environment. Similar calls by
the Redwinged Starling and <The Rock Hyrax suggest that the
phirsical constraints of the environment have resulted in a
degree of convergence in the vocalizations of these unrela-
~ted species. In this context it is noteworthy that the
Northern Flicker Colaptes auratus of North America, which

in some areas frequents habitat similar to that favoured
by the Ground Woodpecker, has an almost identical call
(I.A.W. Macdonald, pers. comm.).

The erratic peeurg flight is presumed to be a display
because it frequently culminates in the spread-wing 'king-
fisher' display which usualily precedes successful copula-
tion, but Kilham (1974), who has described similar erratic
flights in seven specles of nearctic woodpeckers, consid-
ers them to be forms of play; he notes that they usually
cceur within the first hour of daylight and involve dodg-
ing smoungst trees. Whether or not Kilham's interpretation
is wvalid, it 1s evident that there 1is a propensity for
‘such a flight form in picids. Short (1982) refers to
"flutter flights" and comments that they often culminate
on landing with & spread-wing display. Flutter flight
displays are generally short flights designed to maximise.
conspicuousness in the limited field of wilew in woodland
habitats. By contrast, the long, rapid, jinking flight by
the Ground Woodpecker takes advantage of the unlimited
space and visibility of <¢he open country it inhabits.
Further, I have never observed these flights in the first
hour of daylight but always in the forenoon or early
afternoon; the f{light is often performed in front of a
resting group.
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:"he erect stance and spread-wing posture of the 'k;ﬁﬁn
fisher' display brings into prominence the red belly feath-
ers and also the contrasting golden-coloured undershafts
of the flight feathers. The submissive turning-away and
drooped-wing posture of the regponding female shows the
red rump patch which is otherwise not deliberately display-
ed by perched birds. The Grouixi Woopecker is the only
southern African picid with red wventral coleouring, and
although the extent and intensity of this cclouring shows
¢linal wvariation {(for colour illustration see tarlé 1586)
it is nevertheless a distinctive feature in all indivi-
duals and is a likely component of the SMRS. The carmine-
coloured rump may also comprise a link in the chain of
co-adapted stimuli which lead to successful coition; it
possibly serves a dual signal function since it is visible
in flight to following birds. Short (1982) suggests that
rump patches in picids may have significance in this
context. - _

The sequence of movements by the male in achieving
coition are characteristic of many woodpeckers, it beiﬁg
usual for him to drop over to the female's '1ef1: side,
Crockett and Hansley (1977) have commented that the resul-
Ting side-by-side position 1s presumably assumed to per:iicz
cloacal contact which might be made difficult in i«
orthodox position by the stiffened rectrices character..-
tic of piclds. Kilham (1974) provides a detailed descr.;: -
ion of the sequence of movements in the Downy Woodpe .sner
Dendrocopusg pubescens:

"Once mounted on the back of the female, tThe male Lowny,

like the males of other spec¢ies of woodpeckers ....fallo
gradually to the left. During this tTime his tail is moveg
under that of the female and at the time of cleacal
contact is turned forward to lie along her right side. The
male meanwhile holds his balance by spreading both wings.
His right wing may lle across the lower back and tail of
his mate while his lefi one resté‘against the branch where
she is perched."

Kilham's ccmment on the purpose of the male's wing
position is of comparative interest. Copulation by Ground
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Woodpeckers usually takes place on flat rocks, not on
rounded and often narrow branches; balance is conseguently
not a problem for the male so his right wing does not have
to be braced screoss the female.

The level, head—in—lifn-,--with—body, precopulatory pose
of the female may be signiflcant in the context of the
lack of ‘distinctive crown and nape markings ir the Ground
Woodpecker. In some weodpeckers with bold head patterns,
the female's invitation stance 1is c¢haracterised by her,
head being held up and tilted backwards (e.g. Great Spot—
ted Woodpecker, Steinfatt 1937; Downy Wouzpecker, Lawrence
1967).

In summary, the SMRS of the Ground Woodpecker would
seem tTo comprise =2 sequence. of signals invelving the
peeurg and wee-chik calls, <the precopulatory displays and
postures and the unique " plumage patterns. The vocaliza-
tions and plumage patterns are peculiar to this species
and have resulted from its adaptation to its prefered
environment, whilst the movements and postures are ver-
sions of evidently deep-seated, i1innate behavioural pat-
terns which became established early in the wpodpecker
lineage. o

One unique behavioural characteristiec of_,"; weodpeckers,
the use of the bill o proauce loud drummi'hg sounds on
appropriate wooden substrates, needs mention. Prumming is
used by arboreal woodpeckers for signalling {(Jellis 1977),
each species employing unigue cadences of beats, and slow-
er tapping may be used in many species as a form of
signalling between me=mbers sf a pair, especially during
reproductive activities (2.g. nest relief). It 1s not
surprising that birds adaphed to chiselling holes into
hard wood to obtain food and shelter for themselves and
their young should have developed the acoustic byproduct
of such activity into species-specific signals in sylvan
habitats where limited visibility favours acoustic dis-
play. It is equally unremarkable that a terresirial wood-
pecker adapted to a virtually treeless habitat with unlim-
ited wvisibllity should have lost both the means and the
need for such signalling.
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Sullivan (1984) discusses social foraging in the Downy
Woodpecker and shows how the woodpeckers bensefit from
membership of mixed species flocks through the enhanced
vi~ilarice of such groups. Mixed flocks of birds are =a
common feature of woodlands and forests in both temperate
and tropical regions worldwide, In Africa, suzh flocks
frequently include a pair of woodpeckers. Memberg of mixed
filocks may enjoy enhanced foraging success | directly
through the collective 'beating' action of the flock and
indirectly through group vigilance releasing extra time
for individual foraging. Woodpeckers i~=ve comparatively
specialized feeding techniques and are umikely to benefit
direetly {from the flushing of cryptic prey by other flock
members S0 the advantage of Jjoining such bird parties must
stem largely from the benefits of group vigl :nce. My own
observations of bird parties (Oatley 1969) lead me to
believe that for the mejority of flock membezs, early
warning of approach or attack by a predator is oi \gﬂ'eater
benefit than enhanced foraging opportunities. -

The Ground Woodpecker makes neo recourse to Joining
such mixed species flocks which are essentlially phencmena
of sylvan habitats. They have instead taken collective
vigilance to a level not achieved by any other picid by-'.
developing a sentinel system. Because the sentinel doeé
not often use vocal warnings but 1s always perched close
to the foraging mate or group, it is evident that the
look-out, in addition to being vigilant, must be visible
to those of i1ts group foraging on the ground sec that its
actions cue the foragers :0 appropriate responses. A forag-
ing woodpecker will be looking for ant nest holes but it
can look up at intervals fTo0 see the sentinel, who is
probably in the periphery of its vision most of zhe time.
A Teeding bird necessarily has its head down, bsaktip in
the ground and tongue at work extracting ants from 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 wvisible, in
the same way as resting birds do. The functicva of such
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deliberate crientation is debatable; its possible role in
thermoregulation has been discussed in Chapter 3. In the
context of vigilance it could be beneficial for a differ-
ent reason. If it is advantageors for a predator teo mount
an attack with the sun behind it, then by fecing the sun
the prey could ensure that it was scanning the direction
from which danger was most likely to come. IT is not
possible to do more than speculate on this mitter since
actua’ attancks on Ground Woodpeckers have not bsen obser-
ved, except for the incildent involving the Rock Kestrel
mentioned earlier in this chapter, but a light overcast
prevailed at that <time. Quantita"c'ive evidence would be
hard to gather and it might be expected that wind direct-
ion and speed could alse influence the angle and directlion
of artack by a bird o¢f prey. The fact that Ground
Woeorinecker sentinels will perch with their backs to relat-
ively strong winds in order to face the sun does not
provide much support for the concept of thermoregulatory
benefit, bu% such orientation would enhance vigilance if
hawks or falcons frequently attack 'out of the sun' as
fighter pilots did in World War II. Whatever the explanat-
ion, it seems evident that risk of predation has been, and
possibly still is, an imporrant component of the.;-.;""Gfbund
Woodpecker's environment.

o o 9 o o.
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6. BREEDING BIOQLOGY AND GROUP SIZE

"Though belonging to the woodpecker tribes, it never
pecks wood, but bores its way into the banks of rivers,

sides_nf hills, or the walls of mud buildings, i1 search

of its prey, and for a home for its young.

It sexcavates a hole, sometimes several feet in depth, in

which to deposit its eggs, which are pure white and from

three to five in number.”

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

INTRODUCTIQN _ o

Knowledge of the breeding blcology of the Grounﬂﬁwﬁod—
pecker 1s relatively elementary. The known facts relate to
the time of nesting, fThe nest sites, clutch size, 'egg
dimensions and the role of the sexes in the incubation and
feeding of the young. The incubation and nestling periods
have net been determined. The 1lack of information on
breeding is undoubtedly due in part to the relative in-
accessibility of the nest chamber which pre¢ludes in-
spection of the contents without special equipment,

TUNNEL EXCAVATION

The excavation of the nest tunnel would logically
gualify as the first gstep in the breeding cycle. Tumels
are utilized for beoth nesting and roosting however, and
may be oeccupied throughout the year., They also appear to
be fairly durable, so a popular site (Fig. 13) may have
many tunnels and there is not always the need for new
excavations at the beginning of each breeding season.

There are two published references to tunnel excavat-
ion by Ground Woodpeckers. In the first (Robinson et al.,
1957) two birds were abserved excavating a tunnel in HMay.
It was noted that the work wes ‘*leisurely' and after two
consecutive daily measurings it was found to have increas-
ed in length by 5 cm. The month »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 Woodpeckers in the bank of
the dam at Wellington, Natal. The bank also contained
tunnels of smaller birds such as sand martins; the wood—

peckerts favoured holes are indicated by arrows.
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The second published report is by Shnort (1871d) who
observed funnel excavation near Dullstroom, Transvaal, in
September. This was presumed to be a nesting site and was
excavated primarily by the male.

The only occasion when I hiave observed apparent exca-
vation was in HMay at the Castledene study site, in Natal.
The woodpecker appeared To be tunnelling at the top of a
bank just under the 1lip of an overhang and it spent some
fifteen minufes on this activity whilst another bird look-
ed on from a nearby outcropping rock face. This took place
in warm, sunny weather shortly after midday.

It is probably safe to assume that tumnelling activi-
ties that take place outside of the months July'to Noven~
ber (the usual breeding season) are for the purpose of
roost sites rather than nest sjites. Both roost tunnels and
nesting tummels may occur singly or in groups in favoured
banks.

NEST TUNNEL SITES

Earthen banks of streams, dry gullies (dongas) or
man-made cuttiags are the most usual sites for nest
tunnels probably becauég vertical, excavatable substrates
ocdur most frequently iﬁk\this form ‘g Ground Woodpecker
nabitats. S8lip scars (cresdent—shaped banks resulting from
50il slumping on steep slopes) are frequently used in the
Drakensberg foothills. Weathered limestone cliffs and soft
sandstone cliffs have been cited as tunnel sites in publicg-
ations (Uys and iMacleod 1867; Robinson et al. 1957). Other
sites, recorded in the Nest Record Card collection of the
Southern African Ornithological Bociety, include a termite
mound near Citrusdal in the western Cape, and the chimney
of a deserted farmhouse in the Cleocelan district of the
Orange Free Btate; both parents were observed feeding two
young birds which had emerged from, and were sitting on
top ¢f, the chimney. Uys and Macleod {1967), in a paper on
the birds of the De Hoop Vlei near Bredasdorp in the Cape,
state tThat the Ground woodpeckers "“show a preference for

0ld ruins, of which there are several in the area, wherse
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they excavate i.ost holes in the crumbling walls." In this

respect the African Ground woodpecker shows sirilar bew-
haviour to the Andean Woodpecker Coiapies rupicela, which
pockmarks the walls of old buildings with tunnels., There
is also an unpublished report of a nest in the Giants
Castle Game Reserve in Natal in whith tnhne eggs wers merely
placed in a deep crevice in a large boulder (P, le 8.

Hilstein, pers comm.).

‘The height above ground level of the tunnel entrance
is wvariable, ranging from 30 ocm to over 6 m, and appears
to regult from the nature of the site chosen, rather than
to be a criterion determining choice of site. _

. The diameter of a tunnel is 75-B0 mm with an enlarged
chamber at the end. The chamber is seldom in a straight
line with the entrance buv is offset to one side of the
line of the tunnel, or the tunnel is curved. Tunnel length
is variable, ranging from 46 cm to 1.07 m in nest records
for which dimensions are provided; the length of the
tunnel may on occasion be constrained by the nature of the
site.

Two nest record cards provide evidence that the same
tunnel may be used for aesting in successive seasons. Both
records came from the southwestern Cape; in one instance
the sife was used in two successive years whilst in the
oTner it was etated to be the fifth year in which <the
birds had bred in the tunnel described.

ALLEDGED USE OF NLGTING MATERIAL

The majority of records make no mention of nesting
mnaterial in the chamber. 0On three cards it 1s explicitly
stated that the chamber contained no lining whilst in tTtwo
cards a pad of dry grass is recorded. Both of the latter
records are from the Balgowan araﬁ of Natal. Ground Wood-
peckers Bsometimes nest alongside Pied BSTarlings Spreo bi-
celor which also excavate tunnels in vertical banks and
habitually place a pad of grass, leaves and other vegeJﬁ
table material in their chambers. One of the two so~called
Ground Woodpecker nests was in April, an improbable nestw
ing dave for Geocolaptes but within the range of breeding
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dates recorded for the Pied Starling. Neither of the cards
records the colour or dimensions of the three eggs noted
as being present in each case. However, both clutches
reputedly from these nests are listed by James (1870) and
are indisputably genuine {round Wecodpeckers' eggs. Given
this evidence, an explanation might be that the Ground
Woopeckers ut&lized tunnels previously used as nest sites
by Pied Starlings. Notwithstanding these records, the
usual situation is for Ground Woodpecker nest chambers o
be unlined. In this context it may be ncted that nowhere
in the world is any specles of woodpecker known to gather
any form of extraneous material with which to line the
floor of the nest chamber (Short 1882). '

EGGES

The eggs of the Ground Woodpecker, like those of all
other woodpeckers, are pure white; according to James
{1870) they are highly glossed. The mean of eleven record-
ed egg measurements is 28.3 mm x 21.4 mm with a range of
27.4 - 29.5 x 20.1 - 22.7 mm. Recorded cluteh sizes from
all sources are: 1,(4); 2,(4); 3,{(11) and 4,(4). Although
Layard (18687), S8tirk and Sclater (1903) and subsequent
standard reference works cite 5 eggs as the upper limit of
clutch size I can find no detailed records of five-egg
clutches.

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

Woodpecker.
MONTH : JUL AUG SEP 0cT NOV DEC
No, of clutches
commenced 1 11 8 6 7 3
Fercentage of
all clutches 2.8 30.8 22.2 18.7 15.4 8.3
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Eggs are recorded in the months July to Decenber
(Table 11). A clutch of four eggs from the Newcastle areaz
of Natal, dated 2 August 1881, indicates a laying date in
late July. This is the earliest date; the latest is for a
clutch of <three eggs taken at Balgowan in April. For-
reasons mentioned above this clutch may be suspect and 1=
not included in Table 1l.

INCUBATION
Hoth adults share the task of incubation. Short
(1971d) has described activities at a nest with eggs in an
advanced stage of incubation. On the basis of three mor-
ning observation perinds he determined that incubating
birds sat for "from one half-hour to two or more hours,!

Scmetimes the male sat for the longer periods and some-
times it was the female. The incubating bird would occas-
ionally emerge from the tumnel and utt¢r peeurg and wee-
chick calls whilst perched on a nearby rock.

One changeover in incubation which I observed at Kam-
berg in Natal was characterised by similar behaviour, the
emergent bird calling 1loudly {from a lofty boulder and
another bird responding from a distance, then flying to
perch nearby on a lower boulder before flying.to the nest
hol~ which was situated only 0.5 m above pground level in
the vertical face of a slip scar,

The length of +the incubation period has not been
determined but is probably in the reglon of 16 days.

PARENTAL CARE AND FLEDGLING BEHAVIQUR

There are no published records of parental care of
nestlings and {ledglings by the Ground Woodpecker. My own
observations on the fﬁeding of nestlings are limited to a
1l2-minute spell of - observation of a nest hole at Car-
ligle, Dargle, in September 1979, this being the only nesy
with young that I have found. The observations extended
from 15h33 to 17h2b. During this period a fotal of three
visits were made to the brood. The first was at 1%5h42 by a
single bird which spent i4 minutes in the nest tunnel; the
next visit was a8t 16h57, a second adult arrived two
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minutes after the first and alsc entered the nest. Both
birds stayed for three minutes so there was a period of
one minute when both birds were in the nest tunnel or
chamber simultaneocusly. Both birds paused at the entrance
to the nest tunnel for up to z minute before entering, and
also for similar periods when leaving, squaiting in the

gntrance and looking out before flying off directly

without perching on any nearby rocks.

Parent birds arriving at the nest are not wvisibly
carrying prey items and so must regurgitate Ffood to the
nestliings. This can be seen to be the case once the young
have left the nest. Adults seen leaving the Dargle neast
were not carrying faecal sacs. There is no published
information concerning Ground Woodpecker nest sanitation,
but the behaviour of a hand-reared bird was very signifi-
cant in this regard. The bird slept in an inverted polysty-
rene box with an opening at one side, which roughly
approximated the nest c¢hamber, During the day the bird
would defaecate anywhere in or around its wire mesh cage,
but never in the sleeping bex (which was called the 'White
Heuse'). Asked about the bird's nocturnal behaviour, Mrs.
1. Starck, who had reared the bird, explai;ned: "He pgoes
inte his 1little white house, and I put tisdues in there,
and when he does his business he pushes the tissues to the
front and then sort of deoes it on the tissues and then
sort of wraps it." Such behaviour suggests that feathered
nestlings do not defeaecate in the nest chamber but perhaps
in loose material at the entrance to the chamber,

Fledglings are wvociferous, giving vent to gutteral
peeurg calls at frequent intervals, For the first few
weeks tThey seem seldom to accompany the foraging parents
bur tend rather ftTo seek concealment by squatting on low
rocks, from where the peeurg call is uttered incessantly
to function as a location call. The returning parent
usually perches on the highest local point, and the Jjuv-
enile flies up te Join it, begging vociferously but not
flutrering or shivering its wings as many young passerines
do. It pecks at the side of the adult's bill, the adult
gapes and the Jjuvenile puts ivs beak inside the adult's
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beak, much in the manner of young doves.

A recently fledged Jjuvenile, watched in Glencairn,
squatted on a convoluted boulder screened by tall grass
tussocks and shrubs on the hillside slope above the
houses. It made no attempt To orientate te tThe sun but
faced downslope, which placed it at right angies to the
sun. Its location was discovered at 15h00, but prior to
this and for fthe ensuing twenty minutes, it uttered gutter-
al purggg notes interspersed occasionally with wee-chick
calls. The intervals between calls varied from two to six
seconds. AT about 16h00 some wee-chick calls were heard
from the marsh where the adult was foraging. The juvenile
immediately increased the tempo of its purggg calls to one
every 1)(-2 seconds. The adult arrived at the roofridge of
the nearest house to be Jolned immediately by the vocifer-
ously begging Juv.:aile. However, the adult kept its beak
high, ocut of reé.ch of the juwvenile, perhaps wary cof the
close proximity of people on the balcony of the house, and
it flew off up the valley, c¢losely followed by the young
bird. '

Subsequent search located the woodpeckers {(now two
aduits and one Juvenlle) 1in dense Hakea growth on the
hillside. Because of the density of the vegetation I was
able to get close enough to see and hear the adulis
tapping at dead branches and checking under loose bark for
ants. The young bird watched the adults but did not forage
itself; it uttered insistent and incessant purggp notes,
whilst the adults 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 vegetation. |

When, as is initially often the case, there are two or
three fledglings, they stay in fairly close proximity to
each other, 1f not actually sharing the same rock to perch
on. If one Lkird becomes separated from the other two for
any r-aeson it will socon fly to Jjoin them.. The parents
habitually feorage within a radius of a few hundred metres
of the young birds; a move to a more distant site results
in tht whole group moving, often in fecllow-my-leader
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fashion. :

As the young birds get older, they tend to accompany
the adults more freguently and remain close to a foraging
parent. A group of five kept under observation for U0
minutes in the Cape of Good Hope Nature Reserve consisted
of two adults and three Jjuveniles. They were foraging on
the ground along surface cracks in outcropping sandstone
in an area where the vegetation had been burnt off. Duriﬁg
the 14-hour period from 0%h00, an adult fed a Juvenile on
two occasions; it was not possible to determine whether
the same Jjuvenile was fed each time (M.B. Skead, pers.
comm. ). ' B

Fledglings soon start to investigate crevices, cracks
or small holes in any substrate; the tendency to pesk at
and probe with the tongue any crack or hole appears te be
innate and has been mentioned in Chapter 4. The young'are
activély feeding themselves, albeit s8till in close assoc-
iation with & parent, about three weeks after leaving the
nest.

Short (197ld) found no signs in the specimens of
Ground WOodpeqﬁers he collected, of a distended oeso=-
phagus, whichfﬁight reascnably be expected in a spetlies
which feeds i%s young by regurgitation. In the specire:.
examined, nowe?er, the proventriculus was usually enl:r .
and attained d}mensions of 4 x 2 ca. It is evident
this that the &pound woodpecker can deliver by regur, .t -
tion substantial meals to nestlings or individual i . -
lings, despite the relatively wvery small size of tne | ry
items. .

The young birds and adults rémain toguether as & oLl
group, at least until the staft of the nexi breea.:;
season, usually in July or August, when the onser cf
strong territorial behaviour on the part of the agult pair
results in other members of the group being driven out of
the defended area. The evicted birds may not go very far:
the three young of the 1984 brood of the 'Hoetel' pair in
the Golden Gate Highlands National Park were iound in
August 1385 ¢ be occupying an area adjacent to that which
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fashion. _ o

As the young birds get older, they tend to accompany
the adults more  frequently and remain close to a foraging
parent. A group of five kept under observation for 80
minutes in the Cape of Good Hope Nature Reserve consisted
of two adults and three Juveniles., They were foraging on
the ground along surface cracks in cutcropping sandstone
in an area where the vegetation had been burnt off. During
the 1k-hour period from 0Sh0O0, an adult fed a juvenile on
two occagions; it was not possible to determine whether
the same juvenile was Ted each time (M.B. BSkead, pers.
comm, ),

Fledglings soon start to investigate crevices, cracks
or small holes in any substrate; the tendency to peck at
and probe with the_tongue any crack or nhole appears tc be
innate and has been mentionzd in Uhapter 4. The young are
actively feeding themselveé,:albeit still in close assoc-
iation with a parent, about three weeks after leaving the
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 species
which feeds its young by regurgitation. In the specimans
exanined, however, tThe proventriculus was ﬁsually eniarged
and attained dimensions of 4 x 2 cun, 1t is evideni N
this that the Ground Weodpecker c¢an deliver by regurﬁ]ta-
tion substantial meals to nestlings or individual fle: . -
lings, despite the relatively very small size of tne préy
items.

The young birds and adults remain together as a family
Eroup, at least wuntil <the start of the next breeding
Sesson, uwsually in July or August, when the onset ¢f
stirong territorial behaviour on the part of the adult pair
results in other members of tThe group being driven out of
whe defended area. Tﬁe evicted birds may not go very far;
the three young of the 1984 brood of the 'Hotel' pair in
the Geolden Gate highlands National #Park were found in
August 1985 to be occupylng an area adjacent to that which
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they had frequented with the adults for the previous
several months,

ALLEDGED COMMUNAL BREEDING
Short (1971ib) states of the Ground Woodpecker that:
"They nest in groups of several pairs, or in solltary
pairs which may have a third YhelperV associated at the
nest."This implies that the Ground Woodpecker can be added
to the list of species which are communal breeders. A
gsimilar statement is made in his definitive work Wood-
peckers of the World {(Short, 1982) on page 25, whilst in
the species account on page 206 he is somewhat more
cautious, stating: "Occasionally one of the young birds
may remain with the adults into the next breeding ses: m,
perhaps helping to feed their young of that season." .- ;%
¢clear from his paper on the habits of southern African
woodpeckers (Short, 1971d) that he observed a trio of
birds that foraged together in the afternoons buvt in the
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 helping at the nest. I can -

find no other published evidence %o confirm or suppor:t
group breeding in Ground Woodpeckers. In fact all <the
field evidence gathered is fte the contrary and supporss
the statement of Layard (1867): “"Families seem tTo keep ir,
corpany until the breeding (urge) separates them." ‘

The breakup of family groups with the onset of bres:-
ing <territoriality appears o occur without excep:iza
throughout the Ground Woodpecker's range. An example of
typical behmviour was witnessed at Golden Gate where the

home range of one group in the EBrandwag area includes the
Hotel and =adJjacent .4ar parks. On August 9th, 1985, =xhe
male and female were watched attacking their reflections
in the Hotel windows and in the hubcaps and rearview wing
mirrors of parked cars and buses. This uwvehaviour was
al—eady underway at 06h40 and persisted until about 08h00,
when both birds fiew off and commenced foraging in nearby
grassveld., This behaviour, which started in late July, was
repeated every morning, starting at figst light, and evi-
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fashion.

As the young birds get ol.der, they tend to accompany
the adults more frequently and remain close He a foréging
parent. A group of five keprt wunder observition for 90
minutes in the Cape of Ccod Hope Nature Reserve consisted
of two adults and three juveniles. They were foraging on
the ground along surface cracks in outcropping sandstone
in an area where the vegetation had been burni off. During
the iX-hour peried from 09h00, an adult fed a Jjuvenile on
two occasionz; it was not possible to determine whether
the same Jjuvenile was fed each time (M.B, Skead, pers.
COMmMl, }»

Fledglings so»?n start to Ilnve==igate creﬁices. CrOCKS
or small holes in nny substrate; fhé tendency to peck at
and probe with the tuague any ¢rack or nole appears to be
innate and has been mentioned in Chapter 4. The young are
agtively feeding themselwveg, albeit still in close assoc-~
lation with a parent, about three weeks after leaving ihe
nest.

Short (1971d) found no signs in the specimens of
Ground Woodpeckers he cellezted, of a distended oeso-
phagus, which might reascnably be expected in a speCies
which feeds its young by regurgitation. In the specimeng
eXamined, however, the proventriculus was usually eniargad
and attained dimensions c¢f 4 x 2 cu. It is evident w»n
this that the Ground Woodpecker can deliver by Peguraﬁta—
Tion substantial meals to nestlings or individual fladg—
lings, despite the relatvively wvery small size of tre proy
items. '

The young birds and adults remain tegether as a family
group, at least until the starts of <the nexsz revding
geason, usually in July or August, when the onset cf
strong territoriel behaviour on the part of the adult palr
results in other members of the group being driven out of
the defended area. The evicted birds may not gc very far;
the three young of the 1984 brood of the 'Hetel' pair in
the Geolden Gate Highlands National Park were found in
August 1985 toc be cccupying an area adjacent to that which

(2

88

i
]
:
i

v gk Rl FRLEE Lt g e

.
)
:
5
;

E P L T

PP L



)

they had frequented with ¢he adults for the previous
several moriths. '

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 "helper" associated at the
nest."This implies that the Ground Woodpecker can be added
to the list of species which are communal breeders. A
similar statement is made in his definitive work Wood-
peckers of the World (Short, 1382) on page 25, whilst in
the species account on page 206 he is somewhat more
cautious, stating: YOccasionally one of the young birds
may remain with the adults into the next breeding season,
perhaps helping to feed their young of that season.” It is
clea» from his paper on the habits of southern African
woodpeckers (Short, 19871d) 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 tunnel excavatlon. He evidently did not
see the third bird actually helping at the nest. I can
find no other published evidence to confirm or support
group breeding in Groumnd Woodpeckers. In fact all the
field evidence gathered is to the contrary and supporss
the statement of Layard (1887): "Families seem to kee: ir,
company until the breeding (urge) separates them."

The breakup of family groups with the onset of breea-
ing territoriality appears to nccur without exeeptisn
throughout the Ground Woodpecker's range. An example c¢f
typical behaviour was witnessed at Golden Gate where itie
home range of one group in the Brandwag area includes the
Hotel and adjacent car parks., On August 9th, 1985, <he
male and female were watched attacking their reflsctions
in the Hotel windows and in the hubcaps and rearview wing
mirrors of parked cars and buses. This behaviour was
already underway at {6h40 and persisted until about 08h00,
when both birds flew off and commenced foraging in nearhby
grasgveld., This behaviour, which started in late July, was
repeated every morning, starting at first light, and evi-
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dently persisted into the early.part of September (C. Kay;

in 1itt.). As afcorementicned, this pair's progeny of the

previous sgeason had already moved into an adjacent area,
whereas a month earlier on 4 July they were still together
as @& family group foraging arcund the Hotel and its
vicinicy.

GROUP SIZE

During the early part of the breeding season it is not
unusual to esnccunter solitary Ground Woodpeckers., These
are presunably =ither the mates of incubating birds or the
lone survivors of the previous years brood, now excluded
from the territory of the breeding pair. The fate of these
young birds is not known, but it is cuwaceivable that they
are allowed to rejoin the parents and thes new sibg at the
end of tué breeding season. There is somne circumstantial
evidence for this in terms of group =ize. The largest
groups I have personally recorded have been of six birds,
One of these was at Coleford Nanure Reserve in Natal. When
first seen in December 1979 the group aaspeared to contain
three juveniles, two adults (the breédihg pair) and one

.apparently subdominant bird that was assumed To have been

a survivor from the previous year's brood. This group was
5till occupying the same area in June 198C, and all six
birds were obsgerved %o go To roost in the same hole.,

The other six-bird group was first encountered in the
Elsies Peak study area in January 1985, occupying the area
which had supported a group of four in the previous year.
Because tvhe breeding palr of this group were known to have
reared only two young in the spring of 1984, the addition-
al two birds had to be members of tThe previous years
group, Althougih the birds were not colour-ringed, cone of
them was Jndividually distinguishable by wvirtue of a skew
outer tail feather. ‘This persistent &nd useful marker

allowed the groug to be identified as well as the indivi-

dual. fhe bird was present in the study group in 1984 and
198E bat was not one of The breeding adult pair,

I have heard mention of groups ¢f seven Ground wood-
peckers and one report of Mabout ten", <though in the
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latter instance the informer did not appreciate the sig-
nificance of group size and gave an estimate rather than a

count. Stark and BSeclater (1903) refer to group size as

follows:
noL..1t is to he seen wandering about in small parties of

from six to a dozen birds, except during the breeding

season."

This information was repeated in several subsequent
texts by other authors. It must be accepted that large
groups (of ten or more birds) are possible, but on the
basis of current knowledge they must bhe exceptional. A
tally of my own observations, together wish those of
friends and colleagues and published records is summarised
in Table 12. The maximum group size is zix birds and the
mean group size of 139 groups is 3.05. On a monihly basis,

there 1s a clear trend for maximum group size in “the

period February to June, followed by & sharp drop during
July to 0October when breeding pairs are the most commonly
encountered groups. Group size starts to inorsase in Noven-

ber with the emergence of fledglings from the npes%t tun-
nels. Early (July) and late (Nov - Dec) breeding attempts

affect the means for the months concerned. During the
breeding season it is sometimes difficult to determine
whether a group of, say, three birds is a breedirg pair
with a juvenile or the non-breeding remnant of a larger
group. Prolonged observation is often necessary 3to deter-
mine accurately the number of members of larger groups as
an ‘extra’” bird may be inconspicuous in its foraging or
resting position and is only likely to be seen when the
group wmoves off en masse tTo another area. It is also
commonplace, when there are two fledglings, for each of
them to pair off with one of the adults; the two pairs may
not forage together throughout the day, though they will
usually assemble together for rest periods. Casual observa-
ticns are thus likely to underestimate actual group size.
Group size does not appear To be related to territory
size. It is gffficult to determine how much of 'the home
range {(rhe area encompassing all sightings of the group)

g9l
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Tak! ' 12. MONTHLY VARIATION IN THE SIZE GF GROUND WOUDPECKER GROUPS.

GROUP SIZE Jav | FEB | Mar | apr | maY | Jun | JUL hh;a SEP | ocr | 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 a8
THREE 3 3 2 1 3 2 8 | 2 5 2 1 2 34

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

FIVE 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 8 | 139
No. of birds 41 x| 33 48 40 41 52 30 47 26 20 17 | a2a
MEAN GROUP SIZE | 3.2 | 3.1 | 4| 3.8 3.6 | 37| 3.2} 2.5} 2.5] 2.0| 2.0} 2.8 3.05
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can be defined as territory '(th&;“ deferided area). Overt
territorial behaviour segwss to be restricted to the breed-
ing season, out the response of both adult male and female
to contrived situations involving tape-recordings or mouns-
ed models at other times of the year suggesis that any
part of the home range may be defended at any time if an
intruding rnonspecific is encountered. The extent of the
defended area probavly bears an inver~e relatiionship to
the local pop' kr'en density, s.d tha\ﬁ where . the probabil-
ity of encountering another yrmun .3 .high, the Territory
size nay be compuratively Jough approximations of
the areas habifually occu.ied by Ground Woodpeckers range
from 21 ha to 70 na. In the case¢ of the Elsies Peak group
(four birds .n 1984, six birds -in 1985) the area they
frequented from January to June waﬂs about 35 ha in extent,
but the overall range of the group was about 250 ha.

There must ¢bviously be an upper limit to the size of
an area that can be effectively defended. The question
that must also be addfessed 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 VWoodpeckers. The adults'
awar‘enessl of places to feed, rest, hide and sleep in their
living area is advantagedus, and enhances tnelr prospects
of survival and of reproductive success. Ultimately, terri-
torial behaviour must be related to reproductive activity.

The eviction of subordinate group members from the
defended area by the adult palr at the oconset 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 most immediate need will be to
find a roest tunnel; temporarily they may have to roost in
deep rock crevices, It seems likely that evicted birds
might initially repair to a 'rernote part of the parent
group's home range, with which they must have some famil-
iarity. Alternatively, they may move into an adjacent
unoccupied area,; as the progeny of the Golden 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 Aepycercs melampus.
At the time of rutting, adult males fight for control of
the females. Subadult rams, who are no match for the adult
males in a contest, form small batchelor groups and move
away idnto unfamiliar areas; on reaching maturity, those
rams which succeed in winning females may form new bDreed-
ing herds in the pioneered area (pers. obs.). Colonisation

of unoccupied areaz by non-breeding groups can thus lead
t0 range expansion and promote the effective exploigation
of natural resources.

Az has been shown in Table 12, a group size of three
birds is common in Ground Woodpeckers. Such groups are
offten composed of a breeding pair and one other which is
usually an cffspring. If the function of group size is the
promotion of collective wvigilance against predators, then
a2 single bird when evicted from parental territory, should
assoclate with any other evicted conspecific individual or
group that it may chance to encounter. Any association
formed in this way could give rise to new breeding pairs
in subsequent seasons.

SUMMARY

Ground Woodpeckers excavate tunnels in earthen banks
for roosting and nesting. Tunnels are 75 - 80 mm in diam-
eter and from 46 em to over one metre in length with an
enlarged chamber at the end. Eggs are laid between late
July and December; documented clutches range in size from
one to four eggs, with three~egg clutches being the most
usual. 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 parental care of nest-
lings and fledglings. The young are fed by regurgitation
until they start to feed themselves which they may do
three weeks after fledging. The adults and young remain
together as a family group until the start of the next
breeding season. Although Short (1871b) has stated that
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there may be a helper at the nest, communal breeding has
not been observed. The annual disbanding of parent-progeny
groups at the onset of breeding distinguishes the Ground
Woeodpecker from truly social species. Group size is gen-—
erally largest .between January and July. The largest
groups encountered in this study have been of six birds;
the wean size of 139 gr'oups' observed was three birds.

Group siz is not related to territory size. Habitually

occupied areas range from 21 To 70 ha; overall home range
of one group in the southwestern Cape was 250 ha. Adults
may act aggressively towards strange intruding conspeci-
fies throughout the year, and since there are no grounds
to invoke food and nesting sites as limiting resources,
territvorial behaviour probably serves to defend favourable
living areas. Coplonisation of new areas by non-breeding

birds evicted from parental territory may result in range.

expansion and pessibly in the formation of new breeding
pairs, - ’

¢ o o 0 o ¢ o

95




- R AR

RS

ﬂli

7. RELATIONSHIPS OF GEOCQLAPTES

"Genetic storage is a nuance Qf evolution toc often

ignored."

Robert Balkker (1986): The Dinosaur Heresies.

INTRODUCTION

Published opinions 2soncerning the relationship of Geo-
colaptes to other Afrotropical woodpecker genera were men-—
tioned briefly in the Introductory Chapter. These hypo-
theses will now be examined in more detail.

In the Afrotropicel region the subfamily Picinae con-
tains 24 to 26 slpecies according to recent authorities
{(White, 1965; Goodwin, 1968; Short, 1982). Table 13 1lists
the genera and species recognised by each; the three
arrangemnents differ primarily in the number of genera
recognised, and in the generic status of some species.
Goocdwin recognises two extra species in Campethera taenio-
laema and Dendropicos lugubris which the other two special-
ists consider to be races of C. tullbergi“and D. gabenen—
8is respectively. wWhite's Check List does not explicitly
discuss generic relationships but his placing of Geocplap-
tes at the beginning presumably reflects its supposed
primitive status. Short (1980} likewise placed Geocolaptes
fTirst, out in his 1982 monograph it follows Campethera.
Goodwin considers rthat the Ground Woodpecker shares a
common ancestor with some Mesopices species {goertae and
griseocephalus) and so places Geocolaptes close to tThat

genus.

All but one of <the species listed are endemic to
Africa and have no congeneric relatives outside of the
afrotropical region. The exception is <the Brown-backed
Woodpecker, obsclectus, which Short now places in the genus
Piceoides. Goodwin includes it in Dendropicos, as did Ban-
nerman (1953). Mackworth-Praed and Grant (1952) called it
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TAKLE 13. Recent taxonomic arrangements of Afrotropical woodpeckers.

WHITE (1968)

GOODWIN (1968)

SHORT (1982)

GEOCOLAPTES
olivaceus

CAMPETHERA
punctuligers
nubica
bennettii
abingoni
notata
maculosa
cailliautii

B e

caroli

nivosa

tullbergi
DENDROPTCOS

fuscescens

stierlingi
elachus

abyssinicus
poecilolaemus

gabonensis
DENDROCOPOS

obsoletus
MESOPICOS

goertae
griseocephalus

xantholophus

pyrrhogaster
elliotis

THRIPIAS
namaguus

CAMPETHERA

bennettii

nubica

punctuligera

notata

gbingoni
cailliautii

taeniolaema

maculosa
fullbergi
caroli
nlvosa
DENDROPICOS
fuscescens
:'Qtierlingi
glachus
abyssinicus
poecilolaemus
gabonensis
lugubrig

obscletus

GEUOCOLAPTES

olivaceus

MESOPICOS

goertae
griseocephalus

elliotii
THRIPIAS

namaguus

pyrrhopaster
xantholophus

CAMPETHERA
punctuligera
bennettil
nubica
notata
abingoni
maculosa
cailligutii
nivoes
tullbergi
caroli

GEQCOLAPTES
olivageus

DENDROPICOS
fuscescens
poecilolaemus
abyssinicus
elachus
gabonensis
gtierlingi
namaquus
pyrrhogaster
xantholophus
elliotii

goertae
griseocephalus

PICOIDES

obsoletus
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Ipophilus obsoletus, whilst Chapin (1939) placed it ip,

Yungipicugs and remarked that in the field it reminded him

of = small Dryobates (e.g. Picoides pubescens). The genus -

Dendrocopus, to which it was assigned by Peters (1848) and
White (1965) is now generally merged with Pigoides. Short
(1982) considers the Brown-backed Woodpecker's relation-
ships to be with the 'Pied' Woodreckers of east and
tropical Asia, and believes it to w¢ & 'recent' immigrant
to the afrotropical region, probably by way of the Arabian
peningula where its closest relative, Picoides dorae
gccurs. Thus the majority epinion through the yéars has
regarded the Brown-backed Woodpecker %o be related to the
cosmopolitan Pied Woodpeckers; this, together with its
primarily ncrthern savanna distribution (it only extends
south of the equator in a smzll portion of East Africa)
makes it an unlikely candldate for relationship tc the
Ground Woodpecker.

EXISTING HYPOTHESES

The twe published opinions regarding the ancestry of
the Ground Woodpecker are set out belew in the order in
which they were published,
The Goodwin hypothesis.
Goodwin's comments on woodpecker relationships 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 Britain and to brief observations of some other Euro-
pean and Nearctic woodpeckers made during visits to Aus-

tria and North Amerigcas. His conclusions are, in his own
words, '"based mainly on external morphological charag-
ters." He also states that he does not depart from the

arrangement in Peter's (1948) Check List exceépt where the
evidence favouring such a course appeared to him to be

overwhelming.
Goodwin makes significant comment on the criteria used
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by Peters (15?;'4'8); by the use of correlated foot ard bill
characters 4t is possible to divide the Picinae into two
major groups. He finds that these groupings separate "“some
Npairs" of genera whose geographical distributions, celour
patterns and general similarity suggegt close relation-
ships between them" and names Geocolaptes and Mespopicos as
one of the examples of such related genera. As a conse-
quence, Goodwin concludes that "bill and foot differences

may be rather labile adaptive characters....".

Goodwin discusses sexuval dimorphism énd provides a
comprehensive review of Jjuvenile plumages; in neither of
these does @eocolaptes find mention. In the taxonomic
section of his paper the African wood_peckers are treated

en bloc in a separate subsection because "All the sub-Sa-~

haran African woodpeckers seem to be more closely allied -

to one another than To any non-African species or genus."
In this context obsolefus 15 treated as a species of

Dendropigog, =85 afcrementioned. In discussing this genus,
Goodwin suggests that on the basis of head markings,
Dendropicos 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 notez the "very close resemblange' between Geocolaptes

and Mesepicos goertae and M. griseccephalus 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 <o poth itself and these two species,

Goodwin does not discuss parallelism or character con-
vergence, a phenomenom which 1is considered by some
authors, munotably Cody (1969}, to be particulariy well
exenplified in woodpeckers and to explain why sympatric
species belonging to different genera exhibit styriking
similerity of colour and plumage pattern. Character con-
vergence is a fashionable theory for those who believe
that competition plays an important role in "driving®
evolutionary processes. Wiens (1977) and Walter et al.
(1984) have drawn attention %o the weaknesses of such
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reasoning, chief among which is the general inconstancy
through time of competition~driven selective pressures

~which could affect speciation processes. The Ttheory of

character convergence warrants mention here because scrn
cf the ‘'generic pairs', whici. Goodwin considers to be
indicative of relstionship, would be considersd by adher-
ests of competition theory to be a2xamples of character
convergence. It should be noted however, that the Seccol-
aptes — Mesoplcos similarity has not been remarked by
other authors, and is not one of the classic character

convergence examples.

The Short hypotihesis.

Dr. Lester Short is indisputably ths world's leading
authority Qn'wocdpeckera. His firsthand field knowledge of
every 1ﬂvin§ species of woodpecker is an asset That uhe-
doubtedll aids his assessment of their taxonomic rela—
tionsh;pé; In addition, he has taken a particular interest
in théf&errestri&l woodpeckers and published his theories
regarding their evolution (Short 1871a: 1971e).

llis hypothesis concerning the relationship of the Afri-

can Ground Woodpecker is succinctly summarized 4n a single
sentence in his paper on speciation in African Woodpeckers 
{Short 1980): "It appears %o have evolved from some ances~
tral species of Campethera, with specializations for a
ground-living existence.® )

The basiz for this Jtatement has to be sought in
earlier publications, particularly in the aforementicnen
paper on the evolution of terrestrisl woodpeckers, in
which 8hort figures a hypothetical evolutionary ftree o
indicate the relationships of the genera of ground-forag-
ing woodpeckers. The tribe Campetherini is shown branching
away from the ancestral stock before eilther the Colaptini
or the Piecini. These <hree fribes include the genera
Georolaptes, Colaptes and Picus, to which the twelve or
more ground-foraging woodpeckers belong. |

Short bhelieves that all ground-foraging woodpeckers
(these include the three fully terrestrial species) are
descended from ant-eating ancestors; he also considers
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that %the ant-eating habit is a preadaptation to & 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-
therini includes the genus Dendropicus plus the other gen-
era Mesopicos and Thripias now merged with it, and. Picoi-
des, it follows that these primarily non—fobmicivorous
genera are likewise descended from ant-eating ancestors.

A peculiar trailt which Geocolaptes shares with (ampe-
thera is the asymmetric lateral extension of the enlarged
left testis (Short 1971d). |

in sumnary, it i1s evident that Short ardopts a vertical -

approach %o the arrangement of genera and assessment of
relationshfps, in which presumed ancestral connections are
given prominence. Geocolapfes is considered to have arisen
early in the anceistral line of the Campetherini from the
same stock that gave rise to tne genus Campethera; it is
also considered tv be older fthan fthe two South American
terrestrial woodpeckers of the genus Colaptes.

The fact that th# African Ground Woodpecker is go
different in appearance and ecoleogy from other living

African woodpeckers requires it fto have undergone substan-

tial change, Iirrespective of its ancestry. If the genus
Picoides, which Short (1880; 1982) considers to have des-
cended from ancestral Dendropicos, ig excluded, the remain-

ing trae wooddpeckers of the Afrotropicsl region fall into
two major genera according to Short. These two genera, the
ent-eating Campethera and the non~formicivorous Dendro-
picos, conceivably form two mcnophyletic groups. There is
circumstantial evidence in terms of the above two hypothes-
es to support relationship of Geocolaptes to either group.
An objective of this study has been to find new evidence
tn reseolve this dichovomy of opinion or to identify
another relative.

TONGUE MORPHOLOGY
Woodpeckers' tongues form an essential part of their
feeding apparatus and are conseguently highly specialized
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organs. Elongated hyoids permit extension of the basihyal
which is als¢ greatly elongated and culminates in a stiff-
ened tip that comprises the entoglossum and its associated
epithelium {Campbell and Lack 1985). .

Sie'mann {(1859), refering to the tongues of European
woodpeckers, statqs *hat there are two types of tonguLs!
sticky tongues and harpoon-type tongues. The latter havé.
sharp tips with reverse-angled spines, enabling wood-bor-
ing insect larvae to be impaled and withdrawn from their
tunnels. The sticky-type tongue is exemplified by the
Green Woodpecker, Picus wviridis. This is a ground-foraging
woodpecker which has the most specialized feeding ecology
of western Palearctic Picinae and subsists largely on
adult and pupal ants {Cramp 1985). Its tongue can be
extended more than 10 cm and has & unigque unbarbed, spoon
shaped tip which can be moved independently of the rest of
the anterlor portion of the tongue (cf. Sielmenn 1959,
photograph facing p. 113).

There appea. to be no published details of the tongue
morphology of African woodpeckers. Clancey (in 1litt) has
mentioned that when handling Geocolaptes he had been im-
pressed by the great length of its tongue and the problem
presented {to the skinner) by the extreme viscosity of the
saliva adhering to it. He had no comment te offer on the
shape or nature of the tongue tip.

I+ seemed possible that congue morphology, specifio-
ally the characteristics of the true tongue (entoglossum),
might offer some clue T¢o the relaticnship of fthe Ground
Woodpecker to other African picids.

Tangues have been examined of the following sypecles
and niunbers of individuals: Geocolaptes olivaceocus, (2);
Campethera abingoni, (4); C. Dbennettii, (1); Dendropicos
fuscescens, (3); D. griseogeplk .lus, (5) and D, namaquus,
{(1).

As expected, species of the genus Dendropices all have

sharp, harpuun-type tongue tips with variable numbers of
reverse-angled spines. Tongue tips of the ant-eating
Ground Woodpecker and the two Campethera specieg differed
only in having blunt-tipped, as opposed to sharptipped
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tongues. In C. abingoni all four specimens examined differ-
ed in the degree of bluntness. The number of spines also.
appeared to be subject to intra-specific variation in all
species for which two or more specimenémwere available,

It 18 evident that no striking differences in tongue-
tip morphology, such as exemplified by the Green Woodpeck-
er of Europe, have evolved in southern African picids,
nor, in all probebility, in the rest of the African
Picinae. Chapin (1839) mentions, in the context of the
slow development of tongues of Jjuvenile woodpeckers, that
the tongue-~tip of a nestling Campethera nivosa had no
barbs. He also mentions that the %tongue-tip of another
member of the Picidae, the ant-eating African Wryneck,
Jynx ruficollis, is without barbs. It is unlikely that
Chapin would have omitted to mention any unusual tongue
morphology in the many specles of African woodpeckers
which he handled.

It appears therefore, that ant-sating Afrotropical
woodpeckers have essentially harpoon-type  tongues that are
only s8lightly modified by being i it-tipped instead of

- sharp-tipped. This implies that ant-eating genera have

descended from non-formicivorous ancestors, contra <the
g 'orementioned opinion of Short.

Although the ftongue of the African Ground Woodpecker
is known to be very long, the length of maximum extension
has not been cobserved. The hyolds reach past the front cof
the orbits and are inserted into the right nostril. It is
the only southern African picid with hyolds of this
length; in the other woodpeckers examined, the hyoids do
not extend beyond the anterior rims of the orbhits. Thne
Ground Woodpecker's tongue is also highly mancauvreable.
Once, whilst watching one of the Wellington Ground Wood-
peckers feeding, I saw it lift its head with what appeared
to be a wriggling earthworm protruding from its beak. It
took me a few seconds to realise that it Was the woodpeck-
er's tongue and not some unusual prey item at which I was
looking., It is not known how other species o6f African
weodpeckers compare in the matter of tongue flexibility.
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_ THE FOSSIL RECORD _

The fossil record for birds in Africa is, as else-
where, comparatively poor. However, one of the richest
avian fossil deposits in the world is located at Lange-
baanweg, approximately 100 km north of Cape Town, and
within the present-day range of the Ground Woodpecker. The
zite 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 (1880) provided a relative abundance rating for
the different avian orders and families represented, 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 exari-
ined in detail and compared with tarsometatarsi of extant
southern African Picinae. The .omparative measurements are
given in Table 14. It can bhe seen that none of the fossil
tarsometatarsi exceed fthe dimensions of those of modern
Geocolaptes. Two are almost a match in size but differ in
the structure of the¢ hypotarsus.

The pre-FPleistocene environment at Langebaanweg is pre-
sumed to have been characterised by several depogitional
phases, including marine shore, pond, marsh and flood-
plain< The high representation (58% of identified tarsoc-
metatargi) of Francolins (Ph_asianidae), plus the remains
of mousebirds {Coliidae) and parrots (Psittaciformes),
each contributing 2%, can be related to a floodplain
environment with bush thickets and fringing tree savannah.
Many extant woodpecker species may be encounteresed in habi-
tat frequented by mousebirds and parrots, but with one
gexception would not be found in marine shore or marsh
environments. This exception is the Ground Wendronker,
which forages in the splash zone along rocky shores and in
reed habitats (Chapter 2) and nests in soft sandstone
eliffs along the southern and western Cape coast (Ch. 8,
Pe 82 ). Its absence from the fozsil collection based on
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TABLE 14. Dimensions of tarsometatarsus of extant barbet, honeyguide,
Wryneck and five woodpsckers compared with fossil pieid metatarsi
from Langebaanweg, Cape. A = maximum trans-cotyla dismeter; B =
anterior ~ posterior proximal diameter; A/B = hypofarsus index; ;pc.

= incomplete, Bracketed figures indicate that the dimension may be
effected by apparent wear or damage.

TARSOMETATARSUS DIMENSIONS (mm)

SPECIES Length A B A/B

CAP;?UNIDﬁE

Lybius leucomelas 22.6 3.1 3.1 1.00
INDICATORIDAE

Indicator indicator 16.5 3.7 3.7 1,00
JYNGINAE

Jynx ruficollis 20.56 3.9 3.5 .11
PICINAE 1 .
Dendropicps fuscescens 17.6 3.1 3.2 0.97
Mesopicos griséodéphalus 19.0 3.9 3.7 1.05

Campethera abingoni 20.1 4.0 3.7 1.08

Thripiag namaguus . 20.8 4.4 3.9 - 1.13

Geocolaptes olivaccus 25.9 5.4 4.7 - 1.15

FOSSIL PICIDAE

EE N-UB199 (20.4) 5.0 Inc. -
PQLZ B198E (23.9} 5,1 Inc. '
PQ-L 25293GR 24,8 5.0 (4.7) (1.06)
HL PQL 28423 23.2 4.7 4.4 | 1,07
PQL  28AZGR 23.0 4.8 4.2 1.14
PQL 43570 25,1 5,2 In. -
.
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such depositional environments does suggest that 1t was
not preszent in $the area during. what must have been a
relatively long period of deposition,

DERIVED CHARACTER STATES

With neither tongue-~tip morphology ner the available
fossil material providing any clear leads to the relation-
ship of <the Ground Woodpecker to other extant African
picids, the next recourse was to ldentify character states
which differ between the two presumed moncphyletic
lineages (Campethera and Dendropices) but% are constant in
expression for all member species in each group. The one
character that fits thig requirement is the colour pattern
of the head of the Jjuvenile bird. In the majority of
woodpenker species, sexual dimorphism in adult plumages is

* well-marked and manifested in the plumage pattern of the

head. In many species it is usual for the Jjuveniles to
develop a plumage pattern resenbling either the parental
male or female, irrespective of their own sv.

In the genus Campethera the Jjuvenile 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 adult males.

Sexual dimorphism in the Ground Woodpecker conslists of
no more than the red tipping of the grey feathers of the
malar stripe in the male. Consequently the adult male has

a dusky reddish malar stripe and the adult female a grey
one. In immature blrds the malar stripe is greyish but
usually indistinct. This implies resemblance of the young
to the adult female and suppeoris BShort's hypothesis of
relationship to Campethera. Short (1982) states that
traces of & red nape patch are usually present in the
immature bird. This is an eguivoc¢al clue because, if it is
assumed to recapiftulate an ancestral adult plumage, red on
the nape could refer to a female Campethera or a male
Dendropicos. Some adult birds also have a few scarlet-
tipped feathers in the nape, but Short makes no mention of

the sex of such birde.
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The unequiveoecal ciue was obtained only when I was alle
te 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 than 36 days old and had achieved
full plumage dimensions. The malar stripe was a strikiﬁgg

dark red, more distinet than in many adult males, Ths:

further plumage progression of this bird 'coulq not be
foilowed as it was released back into t:e wild net long
after 1 had seen it. This male plumage characteristic has
not previously been noted in ‘uvenile or immature'Ground
Woodpeckers. However, it is well known that woodpeckers
{along with other Piciformes) have comparatively long nest-
ling pericds and undergc a complete post-juvenile moult

whichti, 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 CGround Wo. ckers clearly allies Geoco-
laptes with the Dendropicor oup, arkd red nape traces in
immature birds then imply recapitulation of the ancestral
male plumage.

It is not immediately evident whether the juvenile
plumage patterns which resemble adult sexual markings quale
ify as primitive {(plesiomorph) or derived (apomorph) chapr-
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 it with a common ancestor.

‘The identification of other character states which segreg-

ate between genera is obviously necessary.

One such character state, mentioned by Short (1971d),
is thne peculiar shape of the enlarged left testis. Chaﬁin
(1938) found this in several Campethera species which he
handled, bkat did . not observe it in any of the other
African genera. He ncted, however, that he had also found
the condition in flickers of the genus Colaptes. The
reason for thir :reis 1¥ not Known; its manifeatation in
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some {(but not all) genera of two different tribes (Campe-
therini and Ceolaptini) suggests either that it is a primi-
tive character or that it has arisen independently. The
possession of so distinctive a character by the Ground
Woodpecker, together with its ent-eating habit, does lend
itgelf to the parsimonious conclusion that Geocolaptes :is
related tc Campethera.

These conflicting indications of relationship had To

be resolved. I started this study with no preconceived .

ideas about the Ground Woodpecker's phylogeny. No aspect
of behaviour provided me with any strong inference that
the species was descended from an ancestoer in the genus
Campethera or Mescopicos. I had not yet Sseen the young
hand-reared Ground Woodpecker and so was unaware of the
true nature of the Juvenile plumage. My only conviction,
after five years of field study, was that the species was
not as ancient as the concept of phyletic graduaslism might
lead one {0 believe. _

In the absejce of any clear lead I sought some
vestigial plumage .pattern in the Ground Woodpecker which
might provide some fresh clue to its ancestry. The pst-
tern that provided a new direction was the distinctive
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 (Earlé 1986). There is only one other
woedpecker in southern Africa with barred underparts, the
Bearded Woodpecker Thripias namaguus.

The validity of considering the barred underplumage of
th. Ground Woodpecker as a derived character state was not
initially iwmportant. It served %o I1dentify a potential
relative, on. that had not before been considered by
anyone. With the focus of attention on the Bearded Wood-

pecker, more character states shared between it and the

‘Ground Woodpecker become evident. These include:

1. Distinective, differentially-coloured tail feather
tips, pink, orange, %uff or yellow in Ground Wood~-
pecker, yellow to russev-orange in the Bearded.
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2. Close size approximation; the Bearded Woodpecker
is the second 1largest picld in Africa and shows
complete overlap in wing length with the Ground wood-
pecker, though the latter has z longer tajil, tarsus
and culmen, and is heavier.

d. Similar tail-moult pattern, in which R1 is shed
last; this trait 1s shared also with the Qlive Wood-
pecker, Mesopigos gricetcephalus.

4, Bright yellow tail feather shafts, with the under-
side of the tail looking especially yellow (mentioned
in respect of Thripias by Clancey, 1964; 3hort, 1982},

TABLE 15, List of character states used in factor analysis,

13.
14,
15,
16.
17.
1s.
19.

Adults of both sexes have red plumage on head.

Only adult msle has red plumege on head.

Malar stripe present.

Juvenile head plumage resembles that of adult male.
Juvenile head plumage resembles that of adult femals.
Tail shafta golden-yellow in colour.

Prominent yellowish.undertail aspect.

Underparts wholly or partially barred.

Underparts plain. a

Prominent red sbdominal feathering (belly patch).
Tail feather tips differentially coloured.

Tail feather mouli sequence R2 - RG’ R
Tail barred.

l.

Red feathering on rump {(rump patch).

Enlarged left testis asymmetric.

Size small (mean wing length 80 — 99 mm)

Size medium (mean wing length 105 - 120 mm),

Size large (mean wing length greater than 1380 mm).

Feeds mainly or entirely on ants.
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The yellow tail feather shafts are, of course, =a

feature shared by =all the genera except Mesopicos, but

only in Thripias =and, to a lesser extent, Geocolaptes,
does the underside of the tail appear noticeably yellow.

Iin total, there are more characters to link Geocolap-
Tes To Thripias than to Campethera. Table 15 lists nine-

teen character states or traits, including all those which
Short cites as evidence for relationship between Geccolap-
tes and Campethera, as well as others aforementioned which
segregate well between species and genera. The occurrence
or non-occurrence of these character states in eight
species of woodpeckers occurring in southern Africa pro-
vides a matrix of 152 datum points.

These eight picids are: Campethera bennettii, C. abing-
eni, C. notata, C. cailliautii, Geocolaptes olivaceus,
Dendropicos fuscescens, Mescpicos griseocephalus and Thrip-
ias namaguus. Little is known of the traits or ecology of
many of the remaining 16 species (including Picoides obso-
letuz) and for some there remains dispute over their
specific or generic affiliation {e.g. Table 13, p. 98);
five of these sgpecies have thelr distribution entirely
north, and five mainly (70% or more) north of the equator;
five species have essentially tropical equatorial distribu-
tions noi extending south of 10°S and one, Dendropicos

stierlingi, has a restricted distribution spanning no more
than seven degrees of latitude and is evidently endemic to
Brachystegia woodland (Benson and Irwin 1966). By con-
trast, Dendropices fuscescens, Thripias namaguus and Campe-
thera abingoni have the mosT extensive north-south distri-

butions of all Afrotropical'woodpeckers, respectively rang-
ing across 52, 49 and 46 dgrees of latitude. C. cailli-
autii is a tropical species reaching 25°5 in Mocambigue,
whilst C. notata has posgibly the most restricted range of
any African woodpecker, spanning only four degrees of
latitudle in the southern and southeastern Cape and south-
ern Natal. Mesopicos griseocephalus ranges from 34°S to
Just north of the equator.

Boolean factor analysis (Mickey ¢t al. 1981) was used
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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 estimated by multiplying
the loadings times the scores. The analysis proceeds in
cycles to yield several hierarchical factor levels cof
relationship among tThe variables. The total number of
discrepancies hefween the observed and estimated responses
provides & useful measure of the strength of association
of identifisd seis of variables.

On tﬁe basis of the observed responses to the specific
characters the analysis indicates that two sets of wvari-
ables are similar.

In the first factor (which is fitted to the data that
account for the greatest regularity), all four Campethera
specles are grouped, with a totel of three discrepancies
out of 76 comparisons between observed and estimated data.
These discrepancies all r=iate to Campethera cailliautii
and result from its lack of malar stripe and its size.

In the second factor score, Geocolaptes and Thriplas
are grouped with no discrepancies in 38 comparisons. How-
ever, Geocolaptes also features in factor five, which
defines the remaining characters not grouped in earlier
factors. These include the red rump, red belly and asym-
metric left testis, none of whiech are known to he manifest-

ed by the Bearded Woodpecker.,

The fact that no other groupings are indicated by the
analysis makes questionable the merging of Thripias and
Mesopicos into Dendropicos as advocated by Short (1982).

Factor analysis 1is a useful mathematical tool which
delineates distinct clusters of inter-related data without

regard to their nature. The intuitive input must be
provided by the researche: through the choice of variables
and characters subJjected to the analysis. In this regard I
have eschewed characters such as ©till 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 BShort's conviction of
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its pre-adaptive importance in the evolutionary history of
terrestrial woodpeckers. I shall endeavour to show, how-
ever, that a change of feeding specialigation is. guite
feasible in the speciation process. |

Many of the characters chosen are presumed fto be
firn;ly entrenched in the relevant gene pools. Such charac-
ters may be subject to variable expression or suppression.
For example, the golden-yellow colour of the tail feather
shafts, characteristi¢c of most woodpeckers of the genus
Campeth¢ra, is almost totally obscured by black pigment in
forésf-dwelling species such as (. caroli, though the
basic yellcw colouration is still visible at the base of
the shafts. |

Variable phenotypic expression of character states
seems. to be freguently exemplified in the case of the red
colouration of the lower breast and abdomen of some Afri-
can woodpeckers. This feature is a characteristic of the
adults of most or all individuals of two norinern races of
the Olive Woodpecker Mesopicos griseocephalus, but is very
seldom expressed in the nominate race ©f the species and
then only in northern populations. Some 12% of southern
Afriecan Olive Woodpeckers show scarlet tips to some belly
feathers, giving a hint of the suppressed colouf. Similar
variation in expression oFf the red belly patch occurs in

races of <the related Grey Woodpecker, Mesopicos goertae,

but in the monotypic Fire-bellied Woodpecker, Hesopicog
pyrrhogaster, all birds have the red belly.

As with the Ground Woodpecker, all individuals of the
above three Mesopicos species have red rump patt.;‘-' "~y Some
species of Dendropicos also have red rump patches wut none

have red bpelly plumage. No species of Campethera have red
or partially red feathers on either rump or belly.

There is e¢vidence that in the Ground Woodp'ecker the
red rump and belly patch are subject to the same genetic
control. Every (1974) describes a partial albino Ground
Woodpecker from Maclear in the eastern Cape as follows:

1The bird exhibits albinism apart from the usual pink

celour of che rump, lou_fer breast and abdomen and all
but one of the distal webs of the rectrices.®
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It sesms reasonable to presume that the genetic basis
for the red belly and rump pattern of the Ground Woodpeck-
er has been inherited rather than independencly evolved.
The Bearded Woodpecker does not show this pattern, but it
is noteworthy ihat one of <he sixteen skins in the East
London Museum collectlor (specimen No, 11161) has pinkish-
orange tips to the uupﬂr tail coverts and Clancey (1964)
explicitly states that ‘She Bearded Woodpecker's upper tail
coverts are tipped with scarlet. This indicates that the
genetic determinent for red rump colsouration is'present in
the Bearded Woodpecker genotype.

The presumed absence pf the asymmetric left Testis in

'hrigias rests on the, facu that it has never been report-
ed. Short (1971d) collected a female Bearded Woodpecker
but no male during his field studies of southern African
Wocdpeckers. . Chapin (1939) ramarked that he had seen the
feature only in the genus Campethrwa, but it is not clear
from his text whether he actually handled a male Bearded
Woodpecker 1in breeding condition. The significance of this
feature can best be determined in & cladistic analysis.

. PHYLOGENY |
Apomorphous character states, as defineq by Cracraft
(1874), are those derived homologous characidrs which are
shared between a species and a common ancestor. Plegiomor-
phous states on the other hand, are thoge inherited from a
more distant ancestor and exnibited by all descendant
taxa. Examination of the states listed in Table 15 indi-
o cate that some are obviously plesiomorphous since they
f occur Iin several of the species. Bome of these characters
? L € may be synapomorphous at higher levels of relationship
however, and in a cladistic analysis only one xglig'synapo~

j' morphy is needed to define each nested se%t ir a phylogen-
: etic hypothesis. '
;} " _ Synapomorphies, by definition, must be shared. between
N at least two taxa. On the basis of Goodwin's assertion
(quoted on page 9%) that Afrotropical voodpeckers ssem
more closely allied to one another than te any non-African
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species or genera, it is instructive to frame a c¢ladisgtic
hypothegis for the African genera of wocdpeckers, as Irwin
{1985} has done for the african coucals of the genus
Centropus. Table 16 lists five characts. s which are exhibi-
ted by two or more of five genera of endemic Afrotropical
Picinae (sensu White 1965; Table 13). The criterion for
inclusion of characters in Table 16 :"_that they are
present or assumed to be present in all the species of a
particul ™ genus. In terms of Waite's arrangement,
Thripiaéwflike Geococlaptes, is a monotypic genus.

A recladistic hypothesis for these five genera 1is shown
in Fig. 140'Shcrt (1982) claims that yellow shaft colour
"unites all African woodpeékers (except Picoides obsoletus

and Sasgia africana)}". This is not strictly correct, since
the five degopicos species (M. goertae, M. griseocephalus,
M. pyrrhogaster, M. xantholophus and M. elliotii) all have
black tail feather shafts. Eliiot's Woodpecker, however,
exhiblts pale yellow bases to the undersides of the tail
shafts, indicating that the black colouration could be a
derived character state. In terms of cladistic convention,
character A then becomes A' for Mesopicos 1n Fig., 14.

The hypothetical synapomorphy linking Camgethera and
Geocolaptes, represented by character E in Table 16, is
refuted by ocharacters B, € and D and must therefore ie
considered a plesiomorphic character.

Thripias and Geocolaptes are interchangeable in =::ne
cladogram; aside from this alternative, it is not possitle
to arrange <the genera in any oZher order unless ne

characters B, { and D are ignored, or unless they carn t=
shown %o be invalid hypotheses of synapomorphy by ztne
discovery of a greater number of intrinsic characters
supporting a different arrangement.

The inherent weakness of the cladogram in Fig. 14 1is
that it is analogous to a closed system; the Afprican
woodpeckers are but one bhranch of the world family of
woodpeckers, and even if Goodwin's assertion aboutr their
close~knit relationship is correct (and tongue~tip merpho-
logy discussed earlier in this chapter is supportive of
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TABLE 16. Character representation in Afrotropical woodpecker genera.

i 4

Thri.

agymmetrical .

CHARACTER Camp. Dend. Meso. Geog .

A. Tall shafts yellow + + - + +
B. Juvenile head p/umage

resembles adult dale - + * e +
C. Tail moult sequence:
D, Tail feather~tips

differentially coloured - - - + +
E. Enlarged left testis

* - - - +

1158

Figure 14. A cladistic hypothesis for five genera of
endemic Afrotropical woodpeckers.
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TABLE 16B. Character representation used .in bu#ﬁfoup comPar§son

of Afrotropical woudpecker genera with genus Colaptes.

CHARACTER

Col Cam Den Mes Geo Thr

Asymmetric left testis
Prominent yellowish undertail aspect
Red rump patch

: Red belly patech

2/ Barred underparts

' Juvenile head plumage

Tail moult sequence

Tail feather tips

Hag Hyonyssus (Gaud & Fain 1989)

Red on head of adult male only
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Figure 14A. Outgroup comparison; computer-generated phylogeny of
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such a view) the only way to test the apparent validity of
hypatheses of synapomorphy is by outgroup comparison.

An appropriate genus to employ for this purpose is the
American Colaptes. Outgroup comparison is here achieved by
use of the Farris 1986 'Hennig' computer program,. Table
164 lists the scores for 10 characters (including those
listed in Table 16) used in the analysis. Fig. 14A depicts
the tree produced. It is notable that this is the only
tree the program ylelds irrespective of the option used. -
Given that the level of phylogeny being examined comprises
genera rather than species (though, as it happens, Thrip-
ias and Geocdlagﬁes are each a monetypic genus) and that
there are only six genera '1nvolved, the problem is a

relatively simple one and the single tree result is explic-
able. It nevertheless provides strong suppert for the
hypothesis that the Bearded Woodpecker and the Ground
Woodpecker form a single ménophyletic group. '

This hypothesis is, to =ay the least, unexpected and
it is likely to be greeted with incredulity by ornitheolo-
gists familiar with woodpeckers in generai and African
woodpeckers in particular, It is pertinent therefore to
summari=s the sundry hypotheses that could or have been
preoosed to account for the oprigin of Geocolgptes, and o
see what evidence ¢an be mustered in support of each
theory.

The following five hypotheses cover the range of pousi-

ible origins:-

Hypothesis 1. The ancestor of Geoccolaptes was an anciernt,

terrestrial woodpecker precursor or primi-
tive terrestrial anteating form with descenu~
ants still extant in Scuth America and south-
ern Africa.

Evidence: Nil,

Ghrmment: Both Colaptes and Geogolaptes are
secondarily adapted for a terrestrial exist-
ence as adequately demonstrated by Short
(1971e).
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Hypothesis 2.

Hypothesis 3,

Hypothesis 4:

4
Hypothesis 5.

Geocolaptes dis an ancient species derived
from an extinet anteating ancestor (Short's
hypothesis).

Evidence: Appearanbe and behaviour are mark-
edly éifferent from all other African wood-
peckers: in terms of the concept oi phyletic
gradualism these differences indicate a long

history of evolutionary change.

Comment: The wvalidity of <his evidence is
totally dependent on validity of the crmacep:
and is contradicked by the findings eof this
studgﬁ

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

Evidence: (a) shares asymmetric left testis
with Colaptes; (b) two axtant terrestrial
colaptine species occur in South America.
Comment: (&) Asymmetric left testis also
shared with Campethera but othef charactersg
do not support an hypothesis of common ances-
try with either Colaptes or Campethera; (b)
there is no evidence of Andean or Argentin-—
ian near-passerines crossing South Atlantic
to reach Africa. ”

Geocolaptes shares a common antestor with

the Mesoricos goertae-griseocephalus super-
species (Goodwin hyposhesis).

Evidence: Shares common moult and juvenile
plumage patterns; exhibits similarities in
adult plumage (especiglly grey head and red
rump} and call pattern.

Comment: There is evident relationship and
this hypothesis is not disprc: »~.

Geocolaptes is most closel: are? to Thrip-
ias.

ils



(s

Evidence: Synapomorphic characters shared by
Syioenszs

these two genera; other circumstantial evi-
dence presentsed in this study.
Comment:Evidence for this proposal more com-
prehensive and compelling than fer hypo-

theses 1 - 4. 2

In summary, it would appear incontravertible that the
Ground Woodpecker and the Bearded Woodpecker are more
closely related to each other than they are to any other
picids in in Africa or elsewhere.
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Selection is a passive conssquehce ofifbrfuitoua interw

actions between blind varistion and blind environments in

a supposedly hostile world regquiring survival solutions.”

i

Gabriel A. Dover (1988): Evolving the Improbable.

INTRODUCTION
The evidence assembled in Chapter 7 indicates a re-
lationship between the Ground Wbodpécker and the BHearded
Woodpecker. The far-reaching implications posed by the
inclusion of these twoe species in the same monophyletic
taxon will be explored in this chapter;

POTENTIAL ANCESTORS.
Vrba and Eldredge (13984) define a monophyletic taxon
as "a group of two or more species descended from a common

arncestral sgpecies {itself included in the group)." A clado-
gram sequeéences taxa according to their common ancestry but
does not necesgarily imply that eancestors are included in
the sample of taxa which it portrays (Eldredge arid Cra-
craft 1980)., NMany different phylogenetic trees can be

derived from the same cladogram, but assumptions have to

be made in such procedures.

It is not the purpose of this study to draw up a
hypothetical pnylogenetic tree for the Afroftropical wood-
peckers., Ift is relevant, however, ty examine closely the
different <trees that could legltimately provide a true
phylogeny for the two species,

For two extant nonophyletlc species such as these,
three hypothetical ancestral relationships are possible:

(1) Both species are derived from an extinei common
ancestor. _
- {(2) The Ground Woodpecker is <the ancestor of the
Bearded Woodpecker.
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(2) The Bearded Woodpecker is the ancestor of the
Ground Woodpecker.

Most such three-tree problems could not be further
resclved but the fact that a major seltation separates the
two extant species makes it possible 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 depicted by phylogenetic tree diagrams 1(a) -
{e) in Figure 15. 8ince both the Bearded and Ground
Woodpeckers are living species, hypothesezs 2 and 3 ane
legitimate alternative assumptions and are depicted by
like-numbered ftrees. 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
cuantemporaneous initiatizn of divergence in two seperate
populations of ancestral species X  which, at the game
‘instant' of geological time, becdmes extinct. An expanded
time scale might reveal that these events were sequential,
2s depiected in 1(b) and 1(ec), rather than simultaneous.
These two trees differ only in the sequence of origin of
Thripias and Geccolaptes. _ :

Hypotheses 1 and 3 are equally pessible, but the

assunption <hat both species are derived from an extinct
ancestor implies two separate speciation events and an
extingtion, whereas if it is assumed that Geocolaptes is a

daughter species of Thripias, only cne speciation event is
involved. Parsimony would therefore favour the choice of
the third hypcthesis (tree 3 in Fig. 1%).

As pointed out by and Nelson and Platnick (1981),
there is no evidence ‘that evolution is "always, Sometimes

or even never parsimonious”, but if the most parsimonious
hypothesis is not prefered there is no basis for favouring
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any one 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, the
ecological requirements of such an ancesfor are perforce
unknown, or at besit can only be assumed in broad terms.
The tagk of identifying an ecologically plausibly situa-
tion embodying the prerequisites for a speciation event
{isclation and envircnmental stress) and 4is both 1less
speculative and more exacting when the habits and require-~
ments of the ancestor are a matter of record.

OUTLINE OF HABITS AND ECQOLOGY OF THE BEARDED WOODPECKER

As with most African woodpeckers, little ecological
and bioclogical information on the Bearded Woodpecker has
been published. The most comprehensive single account of
its breeding bioclogy is by Tarboton (1970). Short (19714d)
and Lack (1985) have published accounts of aspects of
behaviour and ecology. All three authors have commented :
that EBearded Woodpedkers preier areas with large trees.:
Short (1971d) has stated that the species is more comuon,:

i

where large itrees are generally distributed and not merely?
confined to river banks. B

Bearded Woodpeckers are usually single or in pairs,
not in family groups. Their diet is of wood~boring larvae,
ecaterpillars, spiders, and occasionally lizards or geckos.

Clancey (1964) states that the species "feeds on wood-

boring beetles and their larvae, as well as ants". Forag-
ing may take place in smali as well as large trees, rut

only on trunks and limbs of the former and never on minor
twigs (Short, 1971d4). Lack (1985), writing on the compara-
tive foréging habits of three species of woodpecker in
Kenya, found the median diameter of branches searched by
Bearded Woodpeckers to be 11,4 com. The bird uses its
chisel-tipped beak to expose borer galleries and to chip
away loose bark. Bearded Woodpeckers have not been report-
ed foraging at ground level. |
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Nést holes are preferentially excavated in dead trees
and have a distinctive, coval-shaped entrance averaging 78
X 55 mm in heighi and width respectively. A clutch of two
to four eggs is usual; there is no-information on incubat-
ion peried or benaviour. Both parents feed the young, the
adult inserting 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 characteristic vocalizations
which have been variously described 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 Europeéh=green Woodpecker, Pigcus viridis. Short
(1871d) studied the species briefly in South Africa and
described one ¢all as a long "kwik-wik-wik-wik" and noted
that it w.- similar to the call of the Grey-hooded King-
fisher, Halcyon leucocephala. The most noted aspect of
Bearded Woodpecker signalling, however, 1is its distinc-
tive, slow-paced drumming; thig is s0 characteristic =
sound of African woodland that it is imitated, along with
the kwik-wik call, by some of the robin-chats, in partic-
ular by Ruppell's Robin Cossypha semirufa {North and
McChesney 1964 ). .

Throughout its range the Bearded Woodpécker shares its
habitat with twe o2r more other picids, the Cardinal Wood-
pecker Dendropico§.§p33escen§, and one or more Campethers -
species. In terms of relative abundance, the Bearded Wood-

pecker is usually the least common member of such sympat~
rig¢ groups.

MODES OF SPECIATION

Tlie hypothesis of relationship between Bearded and
Ground Woodpeckers raises the traditional question of how
the latter could be derived from <the former and what
possible combination of circumstances could have brought
about this event.

Paterson {1981} contends that hypothesized modes of
speciation can be grouped into two classes on the basis of
whether they are or are not supported by obser#ed critical
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facts. There is only one Class I model, that of éllopa’tric
speciation. Allopatric populations occupy mutually exclu-
sive areas; Mayr (1970) defines allopatric speciation as
geographic speciation, though his ideas of the speciation
process are not shared by Paterson. In terms of a Class 1
model, a prerequisite for the origin of the Ground Wood-
pecker must have been the geogranhic isnlation of a popula-
tion of Bearded Woodpeckers.

The classic example of a geographically isolated pop-
ulation of;--;,,-:‘i' serresirial Species is one confined to an
oceanic islang. This si‘;un:on is easily formulated into a
mental picture. The i_Ldlating barrier is clearly defined
and its e;ffectiveness can be ranked in terms of distance.
The island is of a f;.ite arez and offers grist to the
theoreticians mill, bown in terms of available space and
tai‘get size for immigrants. It is not surprising that the

. island scenaric should have been extrapolated to the main-

lJand situwation since it is an inescapable fact that the
majority of terrestrial speciation events must have taken
place on the continental land masses. If the allopatric
mode of speciation is espoused as the only acceptable
model, then the ‘tisland’, cor equivalent ‘refugium* scen-
arios, provide the most attractive theoretical options and
are regularly invoked.

However, allopatry alone is u*‘ly to lead to spec-
iation. Refugia, as their na.me{'I .;és, provide island-
like pockets of normal or near—t6rmal habitat in exten-
sive, uninhabitable areas. If 'species maintain their in-
tegrity under ‘'mormal' conditions, it is to be expected
that they wlll do the same in refugia, unless further
climatic change eventually hrings é.bou'i: severe habitat
modification in such areas. For significant genetic change
to take place the population must be exposed to stirong,
directional selection pressure, such as may result from a
changed environment.

Faced with a changing enviromment, a population Tias
two options: it may track, if possible, its normal environ-
ment by moving to areas with more tolerable conditions, or
it may adapt to the new envircnment. Failure in either of
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these responses means that the population will die out.
From studies of fossil Colecoptera in the northern hemi-
sphere. Coope (1974) fourd little evidence of either speci-
ation or extinction during the pleistocene climatic 05011—
lations, and attributed 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 trasking their environment; this much - 3

is observable in the present-day migrations of birds and
butterflies. .

From the above considevatjons, it ”;ollow% that the
probability of a speciaiion event will '’ ee  highest when a
population is confined ta an area undergumng enV1ranmental
change. The rate ard nature of such change is obviously
important, as is the ecolﬂgy dﬁ the~anima1:exposeuﬂua ‘the
process. It is known that spécialiZed Iineages are more
likely to give rise to new species thén’g;: arg generalist
ones (Eldredge and Cracraft 1980; Vrba 1980, 1984). In

this context if is noteworthy that in two dilfferent fam—

ilies of bird&_gpecialized for life on tree trunks (i.g.

Picidae and Sittidae), there are species whose ecology
- centres on rocks. The African Ground Woodpecker is one
gueh of course, as is the Andean Woodpecker, Colaptes

rupicola, and there are two species of Rock Nuthatch,
Sitta tephroncta and S, neumayer. There is alsa the Wall

Creeper, Tichodroma muraria, now placed in a subfamily of

the Bittidae, but previously considered to belong in the

Certhiidae (Tree Creepers). Whatever its true systematic
status, it seems likely %o have been derived from a
tree~trunk dwelliag ancestor. The switch of affinity from
tree trunks to rdcks would appear to have been an evolu-
tionary escape route for these species when environmental
change deprived them ¢f their normal habitat.

A HYPOTHETICAL SCENARIO FOR THE ORIGIN OF GEQCOLAPTES
Fig. 1 (Ch. 2, p. 12) shows the present range of the
Ground Woocdpecker lies entirely within southern Africa. It

does not approach the Limpopo in the northeast, nor does
it reach fthe Orange River in the northwest Cape FProvince.
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Fipure 16, Broad latitudinal range and distribution of
the Bearded Woodpecker in Africa. Inset shows distribut-
ion of the Ground Woodpecker in the southerr Africa.
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Present day distributions of animals are net necessarily
inclusive of their areas of drigin (Coope, 1979). A modern
distribution pattern may be relict in nature, a pdrtion of
a Toraerly wider range. When the ﬁbesent rangs of <the
Ground Woodpecker is wviewed relative to the southorn end
of the range of the Bearded Woodpecker however {(Fig, 16),
the two distribution patterns are seen to be largely
complementary, and it is reasonable to assume that the
Ground Woodpecker wriginated somewhere within the boundar-
ies of ius present-qf}\y range.

The logical sc_ffi&lario is for a portion of the Bearded
Woodpecker pOpula;éian in prehistoric southern Afr :a to
have become Fisé&.ated, and for their woodland habitat then
to die ou? totally. However, although it i1s easy to
proposy isolation, it is difficult, without invoking num-
e_rous_':s;g hoc events, to think of an area in southern
Africa in which & population of Bearded Woodpeckers could
have been geographically isolated prior to tree disappear-
ance. Alternatively, if it ic assumed that the tree die-
off brought about the isoclation, several possible situ-
atiopns can be suggested. For example, one can propose
existence of an extensive area of woodland, of which a
pertion is persistent whilst the rest dwindles and b
out completely. The pers.stent portion must subseguent.y
also succumb, perhaps because of increasing severity
environmental factors resronsible for the initial dinlir-
uation of the woodland. |

Palecenvironmental research in southern Africa has re-
sulted largely in datable periods of the past beinpg latel-
led as ‘warm' or ‘'coel' or, more usually, 'wet' or ‘dry'.
Tyson (1966) provides a recent review and summary of cur
knowledge of past weather patferns, in which the emphasis
on moisture regimes is clearly evident.

Short (1971e) advanced the following hypothesis to
explain how selection pressures favouring the evolution of
terrestrial woodpeckers could have arisen:

"particular climatic conditions such as the recent
increased aridity in many parts of the world caused some
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Present day distributions of animals are not necessarily
inglusive 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 however (Fig. 16},
the two distribution patterns are seen to be largely
complementary, and it is reasonable to assume that the
Ground Woodpecker originated somewhere within the boundar-
jes of 1its present-day range.

The logical scenaric is for a porticn of the Bearded
Woodpecker population in prehistoric southern Africa to
have become isclated, and for their woodland habitat then
to die out totally. However, although it 1s easy to
propose isolation, it is diffinrult, without invoking num-
erous ad hoc events, to think of an area in southern
Afprica in which a population of Bearded Woodpeckers could

have been geograpnically isclated prior to tree disappear-

ance. Alternatively, if it is assumed that the tree die-
off brought about the iscolation, several possible situ-
atinns can bhe suggested. For example, one can propose
existence of an extensive area of woodland, of which a
portion is jners.istent whilst the rest dwindles and #Aiec
out completely. The persistent porition muzi subseguently
also suctumb, perhaps because of increasing severity uf
environmental factors responsible for the initial dimisa-
uation of the woodland.

Paleocenvironmental research in southern Africa has re-
sulted largely in datable periods of the past being label-
led as ‘warm' or ‘cool’ or, more usually, 'wet' or ‘'dry'.
Tyson (1986) provides a recent review and summary cof cur
knowledge of past weather patterns, in which the emphasis
on moisture regimes is clearly evident.

Short (197l1e) advanced <the following hypothesis =zo
explain how selection piessures favouring the evelution of
terrestrial woodpeckers could have arisen.

"Particular climatic conditions such as the recent

increaged apridity in many parts of the world caused Some
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constriction of woodlands. Some restricted woodlands, in-

cluding those containing various ant-eating, largely or
entirely arboreal woodpeckers, became savanna-like with

trees ever more widely scatitered.“

The problem that arises when hypothetical changes in
vegetation patterns are invoked in terms of changing moist~
ure regimes is that there are no grounds fto substantiate

such speculation. Dry spells aie a natural feature of
southern African (and Afrotropical) weather patterns and,
as a consequence, much of the natural vegetation is
drough% resistant and able to withstand the vicissitudes
of short-term cyclés. Long~term trends are more likely to
result in é change in the species compesition of wood-
lands, rather than in their demise, at least until the
aridity becomeg extreme. The evidence mustered SO far is
Insufficient to warrant assumption of the latter extreme,
except in desert regions, such as the Namib.

Altered moisture regimes may be the product of altered
temperature regimes since the cooler the atmosphere, the
less moisture it can transport. Woodlands tolerant of
aridity would perforce retreat if subjected to minimum
temperatures of ~-3°C or lower because of susceptibility to
severe frost. Brain (1885) musters cogent support for the
netion +that the distribution of temperate grassland in
southern Africa is determined by the frequency of occur-
ence of subzerc temperatures. It is a matter of common
experience that mild frosts can kill young trees, and that
even mature 'frost-resistanu! trees +that have survived
average winter conditions can succumb tTo an unusually
severe frost (c¢f, Brain, 1986). In the southern African
context then, the advance and ret.=2at of palaeowoodland
habitats can be much more plausibly postulated in terms of
alvternating cycles of relative warmth and severe cold than
in terms of moist or dry cycles.

Some aspects of Ground Woodpecker physiology and behav-
iour indicate that the species probably evolved during a
very cold periocd. For example: '

(a) It is less tolerant of warm ambient femperatures than
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much smaller birds which share its habitat. An example
of this comparative susceptability fto heat stress is
provided in Chapter 3 (p. 35). Thermoregulation at the
upper end of the temperature scale is achieved behav~
iourally (by seeking shade and bathing) when physio-
logical responses become inadequate.

Though optimally specialized fcr the capture of term-
ites, which it currently encounters throughout its
range, tike Ground Woopecker does not normally eat
them. Termites, especially their alates, form a nutri-
tious food rescurce which is exploited by a wide range
of animal lite from invertebrates to man, including at
least five of tThe 24 species of African woodpeckers.
Ti: faect that Ground Woodpeckers don't recognise ter-

" mites as food (Chapter 4, p. 54) would seem to indi-

{c)

(d}

C i yate that these insects were rare or absent from the
i¥ga in which the woodpecker evolved. The majority of

jerap species are found in the tropics, and al-.
.} there are some primitive, cold-adapted species
ing the Black mound termite, Amitermes hasatus,
*"te‘z douthern Cape Province), the characteristic
speties “of the Afrotropical woodlands, the habitat in
which ‘iermite activity is greatest (Harris 19617
would have retreated with the woodland in the face of
intense cold. v

The Ground Woodpecker deoes not glean ants from the
surface of the ground. Burface activity of ants is
inhibited by very low temperatures, as is the movement
of most terrestrial invertebrates. To find food on
cold days, woodpeckers would have to locate ant nessts.
The primarily formicivorous Green Woodpecker of Europe
feeds in this way and is Lnown to tunnel through as
much as B85 eom of snow in order to reach ant nests
(Glutz and "auer 1980),

The Ground Woodpecker is the largest of Afrotropical
Woodpeckers., Although mensurally only some 4-10% lar-
ger than the Bearded Woodpecker, its mass is, on
average, at leasy 40% higher. Increase in body mass
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can be selectively advantageous in cold-stressed hom-
oiotherms because the altered surface-to-volume ratio
reduces heat loss. Size increase might a’wo be favour-
ed for a variety of reasons not directly related to
thermoregulation, or eiien be the result of stochastic
pr‘ocessés acting on a small founder population. Never-
theless, size increase is consistent with the hypo-
thesis of speciation under very cold conditions (Berg~-
marm's rule).

In southern Africa there have been several periocds within
the last 4.5 million years that were not merely cooler
than at present, but very cold. Vrba (1985&),"using evid-
ence from the fossil record, has shown that some of these

- cold episcdes coincide with periods of lineage turnover in

antelope _...g,;,?ecies, and believes that extensive replacement
of WOOdL_ 4 by grassland must have taken place at these
times.

From +the foregoing, there are reascnable grounds on
which to base the hypothesis that the Ground Woodpecker
originated in southern Africa:when an ancestral population
of Beard:d Woodpeckers was stiranded in woodland whieh gave
way to open grassland because of a significant depression
of minimum temperatures.

Wiere in southern Africa is this most likely <to huve
happened? The need lor the population to have been isolat-
ed is a critical factor. The population must alsc have
been large ensugh to avoeid extinction, A recent case
higtory of extinction of a woodpecker population has ueen
recorded in BSweden {(Pettersson 1985)., A small populatien
(15 - 20 pairs) of Middle Spotted Woodpecker, Picoides
medius, was confired by agricultural development to an
isolated area of only 300 km®?, situated 500 km from the
nearest conspecific populatvion. There wae no gignificant
climatic change to bring about extinction. The; population
remained stable for some 34 years before showiﬂg sighs of
reduced fecundity. Decreasing breedling success brought
about extiznction in the course of eight years. The site of

131



this event, a8t or near the northern limits of the species!
range (a fact not mentioned by the author), was concelwva-
bly a factor in this case,

There are no published figures referring to population
density of Bearded Woodpeckers, but as aformentioned they
are generally considered the least common of wooedland
picids. IT must be assumed therefore that several fthousand
square kilometres of woodland must have been involved in
the speciation écenario., Tall tree woodland of the typ:
favoured by Eearded Woodpeckers is today found mainly in
tropical and subtropical areas. In warm episodes, which
are known to have preceded some of the very cold phases
(Tyson 1986), such woodland is likely to have covered much
of the area that today forms the Orange Free State (0FS),
and would have had a broad connection with the north via
land of similar altitude extending through what is today
eastern Botswana.

For a variety of reasons, this central plateau ares,
lying at 1 200 - 1 500-m aeltitude, is a likely place for
the origin of the Ground Woodpecker. The area is in excess
of 110 000 km®. It is bounded to the southeast by the
mountains of Lesotho, reacning heights of 3 000‘ m, the
highest peaks in southern Africa. To the north and north-
east the land slopes up to the highveld of the Transvaal
at altitudes of 1 800 m. To ‘ike Southwest it merges into
the dry plains of the Karce. The east-west gradient of
decreasing meisture which is a feature of the subcontinent
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 hiave been w00 dry to support
the sort of well-developed woodland which constitutes the
normal habitat ¢f the Bearded Woodpecker.

The rate, on the ecological time~scale, &t whilh a
past warm climate gave way T0 & cooler one is not known.
Tyson (1986) has pointed out that in terms of existing
atmospheric circulation patterns affecting the subcontin-
ent, the onset of a tool episode would probably have beeun
characterized by an expansion of the winter rainfall
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regime into what is now the summer rainfall area, and need
not have resulted in a lowering of annual precipltation
levels.

The response of woody vegetation to a changing moist-
ure hudget (a product of the nature and timing of precip-
itation, frequency of cloud cover and wind, snd maximum
temperature) is likely to have been slow. But winter rains
are usually associzted with cynrlonic depressions; the cold
gir brought by these fronts is chilled further by adiabat-
ic cooling (6.4°C per 1 Q00 m) as it sweeps in over the
elevated interior of the subcontinent, bring'ng snow to
mountain peaks and high plateaux. Once the clédd cover has
dispersed and radiation is unchecked, heavy frosts can
ogeur.

For suitable woocdland to have covered much of the 0OFS,
the mean minimum temperatures prevailing there during warm
eplsodes would probably have been at least 3°C higher than
at present. Beveral forms of evidence indicate that 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 transition from warm to cold
phases, <the denudation of woodland would have occured
early in the cycle as the normal tracks of ¢old fronts
shifted northward and severe frosts occured with increas-
ing frequency on interior plateaux.

Death of trees from frosting over wide areas would
have resulted in the following distinct stages of habitat
ckhange!'

Stage 1 would inveolve leaf fall from increasing num-
bers of frost-killed trees. For woodpeckers this would
mean a partial loss of cover. The trees would remain
standing however, and the rapid increase in the amcunt of
dead wood would probably prove attractive to Bearded Wood-
peckers in the short term, (Clancey 1971, has commented
that Bearded Wocdpeckers are ‘'particularly plentiful!

where dead trees have been left standing in newly logged
areas of woodland.)
Stage 2 would be characterised by the progressive



collapse of dead trees; it might be accelerated by high
winds and, perhaps, natural fires, though the effects of
the latter would likely be localised. For woodpeckers,
especially large ones like Bearded Woodpeckers, this phase
would mark the beginning of a periocd 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 simultanecus over
a sufficiently large area, it is likely that the ultimate
collapse of the trees would alséd 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 inteler-
able.

Arboreal woodpeckers normally reoost in holes in trees.
Deprived of its roost by collapse of a branch or tree, 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
eircumstances any hole provides a refuge, and the woodpeck-
ers would doubtless ‘heve done the same as tree-hole roos-
ters do at present when they cannot find an appropriate
arboreal roost hoele -~ they take refuge in a hole in a

bank. Herholdt and Earié (1986), have found Pied Barbets

Lybius leucomelas and an Ashy Tit, Parus cinerascen'a,
roogting in sandbank tunnels o¢of the Brownthreated Martin,
Riparia paludicola. With the fall of +trees the Bearded
Woodpeckers would also have had to start feeding on the
ground, if indeed they bhad not previocusly started to do
s0. 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 terresitrial foraging and roosting would
have been 1nevitable 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 strong and it is unlikely that similar trains of
events in smaller areas could have resulted in the isolat-
ion of populations. For example, a belf of land of similar
altitude {1 200~1 500 m) can be found te the east in
Natal, but b=cause of the steep altitudinal gradient, it
is nowhere very wide.

There were possibly only three escape routes from the
Orange Free State plateau that would have enabled Bearded
Woodpeckers to find normal woodland habitat. The disposit-
ion of these routes is depicteu riiagramatically in Fig.
17. The main route in the northwest would have permitted a
withdrawal to warmer woodlands beyond tThe expanding limits
of the cold fronts. The other two would have been south-
wards and southeasiwards around the mountains of Leéotho,
down toc the basins of the Great Fish and Kei rivers of the
eastern Cape and the Tugela River in Natal, where isolated
populations of Bearded Woodpeckers currently cccur. These
southé\tn isolates are appreciably darker underneath than
nominate Thripius namaguues and have been described as 2

separate subspecies T, n. coalescens by Clancey (1858b).

-The .eagtern Cape population is isclated 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 populatvion in the Umfolozi drainage system in Zulu-
land (Cyrus and Robson 1980). The Umfolozi ralley repre-—
sents a significant zone of discontinuiftv for many poly-
typic species of birds, the populations on either side
usually belonging to different subspecies. Several bird
species which are today common residents in the Orange
Free State have disJunct populations in the eastern Cape
and northwestern Natal. thab_}.e amongst these are tne Blue
Korhaan, Eupedotis caerulescehs, Titbhabbler, Parisoma sub-

caeruleum and the Red-headed Finch, Amadina erythroceph-
ala; the latter species is a winter visitor to the eastern
Cape. An intra-African migrant, the Cliff Swallow, Hirundo

sEilbdera, a breeding summer vigitor which is abundant in

‘the OF8, also exhibits similar distribution. This repeti-

tious pattern provides compelling support for the hypo-
thesis that the two Bearded Woodpecker populations in the
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Fhigur-e 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.



eastern Cape and northwestern Natal are derived from pop-
uwiations that once occupied what is now the OFS5, and are
naot relicts of a southwestward expansion down <Through
Natal of populations in Hozambigue.

The important and significant implication of this hypo-
thesis is that these isclated Bearded Woodpecker populat-
ions are direct descendents of the population that gave
rize to the Ground Woodpecker. They have remained true to
type because of their success in tracking their normal
environment, The eastern Cape and Natal woodlands would
have been subject to the cold climate episodes; but be-
cause of their lower altitude and relative proximity %o
the coast, would not have been subject to such destructive
low temperature extremes as the interior plateaux.

In the meantime, those populations which did not es-
cape from the OIS plains were forced to adapt to a
treeless environment. The altered landscape was probably
essentially similar to that which is o be seen there
today, seemingly endless plains, relieved in places by
flat-topped mesas or buttes. These geomorphological f:a-
tures with their rock-strewn slopes and eroded gullies,
would have provided elevated perches and roosting sites,
as well as shelter from prevailing cold winds on their lee
sides. Some may well have supported trees on sheltered
slopes when woodland cn the exposed flats had already died
and fallen. Because they are the only prominent features,
they can be seen over considerable distances, and they
would have formed the focal points o©of attraction for-
nrefugee" woodpeckers, serving to bring together survivors
that were probably widely dilspersed over tree-denuded
plains. The boulder-strewn slopes of the sandstone-capped
hills would thus ultimately have formed the new environ-
ment to which the woodpeckers would adapt.

DISCUSSION
The actual manner, place end time of the origin of the
Ground Woodpecker can never be known with certainty. The
nypothesis advanced abeve 1is consistent with all the



evidence that can be mustered at present, and shows how
and where this speciatign event could have occurred, Firm
evidence to support a suggestion of when the evenit occur~
red is lacking. Vrba (1985a) ‘has stated that lineage
turnover was mainly associated with two cold periocds which
commenged at approximately 4 HMyr and 2.5 Myr ago. Brain
(1985) has pointed out that at least six cold episodes of
vary’.ng severity are known to have occurred in the Pleisto-
cene in southern Africa.

Several aspects of Ground Woodpeckev behaviour and
distribution might imply <hat the species is c¢f comparat-
ively recent origin, but these aspects could equally weil
be interpreted as resulting from recent climatic oscillat-
ions. If <the hypothesis 1is correct, however, and the
isolated Bearded Woodpeckear populations.ixl the Cape and
Natal are descended from contemporaries of these that gave
rise to the Ground Woodpecker, then .an origin-:in the-
Pleiﬁtacene rather than the Pliocene, seems likely.

Tﬂe current occurrence of common Orange Free State
plaféau birds in the catchment basins of the Great Fisgh,
Kei' and Tugela rivers seem to result from spill-over
movemenss that skirt around the Lesotho _highlands. and
relate to the present altitwdinal profile. This only came
into being with ithe uplift of the Natal ¥onocline which is
believed to have started at about 2.5 Myr azo, and to have
coincided with global tectonic activity (Partridge 1985).
The uplift amounted to 700 m and areas elevated by this
amount would have been subject to a fall of 4.5°C in mean
temperature by virtus of thz standard lapse rate. Geomorph-
ological evidence indicaves that the uplift was gradual
however; on an ecological time rcale its interim affect on
temperature would have been imperceptible, and although
its ultimate influence on climate has been significant and
lasting it is unlikely to have played a direct réle in
speciation eventis.

The timing of the uplift, relative to the onset of the
cold episcde that is estimated to have started at approxi.-
mately 2.5 Myr eago, 1is net Known., Vrba has commented
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(pers. comm.} <that the most recent period of lineage
turnover occurred at ca. 400 000 years ago. Of the tThree

such turnover events, this most recent one is the only

.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 8o, and f{urther speculation is unwarrunted

without more evidence.




Y. ADAPTATION AND ITH CONSEQUENCES.

"Selection kas nothing to do with what is necessary or

unnecessary, or what is adequate or lnadequate, for con-

Linued survival. It deals only with an immediate betlterw

ve,~worse within a systes of alternstive, and therefore

competing, entities. Tt will act to maximize "0 mean

reproductive performance regardless of the effect on long~

term population survival. It is not a mechanizm that can

anticipate possible extinction and take steps to avoild
itlll

G.C. Williams {1966). Adeptation and Natural Selection.

INTRODUCTION

The primary objective of <this study has been to ex-
plore and test' the 1dea that species originate as a
consequenude of adaptation of a small, isclafted population
To a new environment. The Grouad Woodpecker has been the
toocl Ffor this explor‘aﬁion. Aspecets of its behaviour, eco-
legy and reproductive biclogy have been documented in
earlier chapters and an hypothesis of relationship and
ancestry has been presented. It has further been suggested
how and where an ancestral population could have been
isolated in a treeless environment. Using the same
scenario It remains now to trace the probable course of
adaptation that resulted in tne destvabilization of the
ancestral characteristics and the epergernce of a bird so
changed that systematists have ¢lassified it not merely as
a new species but also ats a new genus.

From <the outset it has heen made clear that +‘he
Recogniticn Concept of specics (Paterson, 198%) is pre-
ferred 10 alternatives. It will not be argusd that this
concept 1is correct because the origin of the Ground Wood-
pecker can be explained in terms of it, but rather that
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the degree to which the adaptations of this species are
plausibly and logically accounted for in terms of differ-
ent concepts can be contrasted to provide a valid test of
these concepts.

THE ENVIRONMENT

In any situation in which an organism ls resgtricted to
an environment which differs from that to which it is
adapied, it will be subject ¢0 & measure of sitress. The ame
ount of stress will be directly proportional to the degree
of difference between the 5ld and new environments. In the
long term, effective adaptation to the new envirdnment
will so change the 6rganism that features of its habilitat
which were initially stressful may become needed regsources
(Williams 1966). In the short term however, 11:__-_--}13.:3 not
only to survive but also to breed, for the persistence of
an lsolated population is dependant on an adequate measure
of reproductive success.

Andrewartha (1984) has defined the environment as
Yevery 'thing' that might influence the animal's chance to
survive and reproduce”, 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 ocperate, are resources, mates,
predators and malentities.

For a warm-blooded vertebrate such as & wpodpecker,
the resources required for day-to-day survival . are food
and shelter. This much has glready been mentiocned in the
scenaric set out in Chapter 8. With the ultimate decay and
fall of the frost-killed ftrees, the Bearded Woodpeckers
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, reproductive activity
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
aforementicned in Chapter 8, the drumming of the Bearded
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Woodpecker is one of .thé characteristic sounds of African
woodland and, as with northern temperate zone woodpeckers,
it plays a role in territorial advertisement and other
forms of signalling between mates. For a while, perhaps,
drumming ¢ould still be performed on the harder portions
of prostrate trees. Although the loss of ftrees would
inhibif drumming, the consequent incfease in wvisibilitgy
could promote contact between mates, especially 1f the
birds were concentrated on the slopes of mesas and buttes,
rather than widely scattered over the treeless plains.

This concentration of birds from the plains to high-
rising topographical features would not have been restric-
ted to woodpeckers. One would expect that any woodland rap-
tors such as Goshawks, Accipiter spp., would also be drawn
0 these sandstone-capped hills whieh would already have
constituted fhe matural haunts of falcons and buzzards,
For the woodpeckers, deprived of their tree trunks (a

 substrate on which both ftheir plumage pattern and agility

helped them to avoid detectint and attack by hawks),
attacks by aerial predators would have been a significant
factor of their new environment. Furthermeore, by feeding
largely on the ground they would. also become vulnerable to
terrestrial predatiors which previously posed little or no
threat to them.

DIRECTIONAL SELECTION

Woodpeckers, as Short (1982) has pointed out, are
unusually tough, hardy birds. The new envircnment was
¢bviously not s harsh as to consistently preclude bree.i=
ing success, but different enough to result in strong
directional selectlion. Selection was 1likely to have been
particularly rigorous from the outset with respect to
feeding apparatus, the need for camouflage (which would
primarily have involved the head plumage), and adjustment
to Jlower temperacures. These aspects can be considered in
more detail. _
Feeding apparatus.

Short (1971le) considered the ancestor of the Ground
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Woodpecker to have been formicivorous, and viewed tThe
ant-eating habit as a prerequisite for a terrestrial exist~
ence. The Bearded Woodpecker, however, feeds primarily on
large, wood-boring insect larvae and seldom eats ants.
Most birds and mammals which have been sufficiently
studied have been shown to be opportunist feeders; birds
in particular, because of their superior mobility, sare
gulck to exploit 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-nectarivorcus birds including parrots, ravens and
thrushes (Qatley & Skead 1972) are examplés of the readi-
ness with which birds will adopt foraging technigues for
which they are not adapted in order to exploit abundant
food resources. It 1s therefore reasonable to suppose that

'a bird with an extrudable tongue, used to probing the

small -holes and tunnels of wood-boring insect larvae,
could readily 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 gmall
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 anc tunnels
in s0il must have taxed the ¢apacity of itz salivary
glands. Without saliva the birds could not readily expleit
ants; surface gleaning could only have been achieved by
selzing each ant individually with the bill.

There would thus have been strong selection pressure
for the enlargement and meodification of existing salivary
glands to enable production of glutinous saliva which
would make the tongue an effective sticky trap without
compromising the bird's water balance. Since large saliv-
ary glands are a characteristic of many woodpeckers, the
adeptive modification of eXisting glands may have been
facilitated by no more than the phenotypic expression of a
suppressed alfernative state. If this were not the case
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then one may suppose that such enlarged, 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).

Because terrestrial ant colonies may be sited several
centimétres or more below the soil surface, there would
also ?have been strong selection for increased tTongue
length. Arboreal 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; 1in the Ground Woodpecker 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 bright scarlet hinderown of the male
Bearded Woodpecker would have made concealment from aerial
predators difficult, whilgt <the contrasting black and
white facial markings of both sexes would have made them
conspicuous at ground level, '

Adjustment t9 low temperature.
The reduction in mean minimum tTemperatures which, in

terms of the hypothegis advanced here, triggered the whole
train of events, was presumably a persistent characteris-
fic of the new environment and would have given rise to
directional selection. Adaptati'nm to cold might have been
achieved in several ways. Wallgren (1854) has shown that
energy metabolism in two european buntings Emberiza citri-
nella and E. hortulana, differs in keeping with their
respective northern and southern distribution patterns.

The significance of Wallgren's research has been seen to
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lie in the demonstration that even homeotherms may have_
physiclogical adaptations to temperature regimes (Mayr
1963).

Given that such physiologicai adjustment to prevailing
temperature of normal habitat may occur as a specleas-wide
characteristié¢ of a warm-blooded vertebrate, one may pre-
diet that the CGround Woodpecker differs from its angestor,
the Bearded Woodpecker, in this way. The susceptibility of
the former %o heat stress has been noted, and it is a
bigger bird. The size difference between the twe species
is most apparent in mass, the Ground Woodpecker being some
40% heavier on average. Although Scholander (1855, 1958)
rejected the idea that surface area/volume change and
commensurate modification of heat locas is superior to
other avenues of heat conservation, such as changes in
circulation and tiasue tolerance, larger size in the
Ground Woodpecker could have been advantageous in several
ways and thus been favoured by meore than one type of
selection pressure. For example, larger size would have
contributed to¢ a longer fongue by virtue of simple iso-
metry and thus ha_\_“'e conferred greater reach to the bird in
its qguest for subterranean ants. Increase in size could
alsn reduce risk of predation. In terms of the scenaric
favoured here, <these different selectiun pressures are
likely to have been acting in concert. It is possitles,
however, that slze increase was stirongly favoured by only
one type of directional selection, and i1its alsernativs
advantages were merely fortultous effects.

Because physiclgical adjustment would take time tec jerw
fect, even under strong directional selection, initiml
heat conservation must have been accomplished behavioural-
ly. During the day, heat loss would have been a probles
only 1if ambient temperaturé was lower than the woodpeck-
er's zone of thermal neutrality and wind speed eXxceeded 4
m/sec., The birds could have sheltered from strong winds by
using the lee side of rocks, as Ground Woodpeckers do. In
cold but sunny conditions they could also have compensated
for heat logs by squatting on sun-warmed rocks and frequen-
ting west-facing slopes in the afterncon. Low night temper-
atures would have posed the greatest c¢cold stiress however.
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Nothing is known about the roosting habiits of Bearded
Woodpeckers. During the cold, northern temperate zone wine
ters, some Eurasian woodpeckers are known to roost alone
in tree holes or artifgcial nest boxes and to defaecate in
these sites (Matsuoka and Kojima 1979). Ground Woodpeckers
roost communally and do not defaecate in their tunnel
chambers. These tTunnels, used for both nesting and roost-
ing, are frequently up %o one metre in length (Ch. 6), so
the chamber is considerably further from outside con-
ditions than a tree hole can be, This <tunnel Jlength
insulates the chamber from the exterior temperature ex-
tremes, and the metabolic heat of the roosting hirds must

‘effectively raise the chamber temperature to within the

birds' thermally neutral range. This‘fuch may be reason-
ably assumed from studies of chambei. temperatures and
gaseous environments in ithe tunnel ﬁéa§§y of European
Bee-eaters, Merops apiaster, by White et al. (1978).

Up tGJSix Ground Woodpeckers have been seen to rocost-

in one tunnel, and the same tunnel may be used every night
for =several months., If the birds defaecated 1in the
chamber, itwo disadvantages would rapidly accrue from ins-
Tensive usage of a single site!: plumage sciling would
becoﬁé' sommenplace, and there would be an increase of
ammonia Eh the chamber environment. Bee-eaters do riot
practice nest sanitation; White and his colleagues mesasur-
ed ammonia concentrations as high as 700 ppm in be -eater
nest chambers, and commented that such concern -ations
would be harmful to most vertebrates without special
adaptations. _

The potentially negative congsequences of the build-up
of metabolites and their breakdown products have been
avoided in the Ground WQodpeckef by the apparent inhibi-
tion of nocturnal defaecation. This would appear to be a
species~wide characteristic and is best seen as a
correlate <f communal roosting in a confined space, a
hahit which 1in turn probably arose as a behavioural means
of heat conservation.
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CONSEQUENCES
The changes in diet, plumage pattern and colouration
which resulted from confinement to a treeless environment,
would have brought about the need for yet more changes.
The specialization in ant-eating, for example, would have

- affected reproductive activities. Instead of bringing one

large beetle larva to the nest (szee photograph in Tar-
boton, 1970) with which only one of the chicks could be
fed, the adult could bring a large mass of ants which, by
regurgitation, eould be fed in portions toe each of the
chicks. This method necessitates rfewer visits to the nest,
thus lowering the chances of its detection by predatbra.
It also requires a fundamental change in the behaviour of
the chick which, at some stage in its development, must
put its beak inside that of the parent to take the
regurgltated ants, instead of having a large single food
itemlplaced in its own gaping beak by the adult.

The most significant consequences, however, would
result from the changes to plumage pattern and colour-
ation, since these would affect the efficiency of signal-
ling between mates. As aforementioned, the advertisement
achieved through drumming could not te meintained in the
new environment since there was no substrate on which such
percug*sive signalling could be performed. The subsequent
1055,“’ as suggested above, of <tThe sexually distinctive
markings on the head of the Bearded Woodpecker was likely
to have further disrupted the fixed signal-response system
which, in normal woodland habitat, is the prereqguisite for
successful courtship and fertilization of the female Beard-
ed Woodpecker by the male,

Thiis signal-response system, the Specific-mzte recog-
nition system or SMRS (Paterscn 1985), is maintained under
strong stabilizing selection so long as the species stays
within its normal habitat. But if the species is deprived
of zTrees it is alsc deprived of its usual food, normsl
perching, roosting and nesting eites, concealment from
predators, and sounding proards for percussive signalling.
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Under such circumstances stabilizing selection on the orig-

" inal system is relaxed; the aggregate cof new selection

pressures outweighs the old and, if the population per-
sists, some existing adapted systems will inevitably degen-
erate while others adjust tc¢ the new conditions. For
example, the chisel-tipped beak and related skull re-
inforcement which enabled the Bearded Woodpecker to find
food, excavate nest sites and perform drumming would have
ceased to be of any selective advantage. Likewise, the
SMRES, deprived of one signal component after another,
would no longer be under stabilising selection.

Directional selection 1is expensive., The population
would remain small and probably be diminished, even given
the ability of indiv‘idua}.s to pair off and successfully
raigse young on a regular annual basis. A woodpecker is an
animal of low fecundity, unlikely to raise more than four
young in any one year. 4 conseguence of negative direction-
al selection, such as could result from heavy predation
pressure for exemple, is the loss n¢ - only of weakened or

.sick birds but also of many prime individuals, and the

destabliligation of the age structure of the population.
The probability of long-~term pair bonds would be reduced,
egpecially if there waz high male turnover {red-crowned
males more at risk from aerial predaters than black—crown-.
ed females). Surviving females might have different mates
at every breeding attempt., Young birds would enter the
breeding population earlier than under normal conditions.
The population turnover time would be shortened and mixing
would be promoted, thereby increasing the range of genetic
recombination and possibly the variety of resultant pheno-
types for selection to work on.

SELECTION AND GENETIC VARIANCE
Natural selection, a5 pointed out by Williams (1966)
in the quotation that heads this chapter, is not goal-
oriented. The two components of the process are the differ-
entlal survival of individuals and differential reproduc-
tive success.
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Under normal conditions, natural selection is acting
to preserve the adaptations of the species, and any devia-
tien from wusual pattern, colouration or structure is un-
likely to persist. From common experiernce we know that
such deviations are rare. Indeed, the frequency of var-
iants under normal conditions might seem inadeguate, Iif
maintained in a new environment, to permit directicnal
selection to bring about change except in unimaginably
long perilods of time. Intuitively one would exgect that if
a small population experiencing negative sirectismal selec-
tion 1s to adapt to its stressful environment, it mut% do
50 relatively guickly. In the c¢ase under consideraﬁion
here, an upper limit can be placed on the time available,
hecause the climatic oscillations of the Pleistocene are
believed, on good evidence, %to have had a periodicity of
about 100 000 years (Braia 1981),

Perhaps much less time is needed. Given frequent (at
least annual) and sustained genetie recombination, <the
rate of change would still depend on the number of pheno~
typic variants available for selection in the small and
possibly declining population., This is the 'bottlsneck!
situation in which the theoretical and seemingly logical
genetic conseguence is going to be loss of variability.
However, some recent, quantitative laboratory experiments
with small founder populations of houseflies has yielded
empirical evidence for an increase in variability of
measured physical characteristics (Lewin 1987). It is con-
sidered tha:t the explanation for this increasge in variance
may lie in non-additive gene :\-\interactinns in which both
dominance and epistasis could 'i\;lay a rols. If such incr-
ease in variance proves to be :a common consequence of a
population bottleneck, it has {exciting implications for
evolutionary bioclbgy. : '

What could trigger such a phenomsnon? Possibly it is
the switeh from stabillizing to directional selection.
Adaptations to the old environment would degenerate to the
extent that selection for their maintenance was relaxed.
This might free some genetic resources which determined
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The olu characters and allow their participation in alter-
native configurations.

The possilbility that dominance variance is significanﬁ
in small populations under directiopnal selection lends
itself to the hypothetical course of woodpecker speci-
ation. As mentloned in Chapter 7, some Ground Woodpeckers
show traces of red colouration on the hinderown and nape.
This is best accounted for as the ogeasional 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 character
state such as is fully expressed in the sister group genus
Mesopicos. In the Ground Woodpecker, the pinkish-red cole
ouration of the rump and chest are under the same genetic
contrel, as evidenced by the normal colouration of these
parts in a partially albino bird (Ch. 7, p. 112},

SPECIATION

Az a consequence of isolation in a treeless environ-
ment, stabllizing selection for certain adaptations of the
Bearded Wocodpecker would have been replaced by direciional
selection for different atiributes as aAforementioned. In
terms of the Recognition Concept of species, the essential
aspect of speciation is the change that is wrought in the
communications operating bhetween males and females. The
progreséive loss of compenents of the o0ld SRS has been
described 2nd was irevitable in terms of the presumed
environmental conditions. The unmasking of previously
suppressed characters <through an increase in variance
could well have supplied new patterns for natural selec-
tion to work on. Theose best fitted Tto the new way of life
and conditions of the new environment would fnave endured
and beccme replacements for lost SHRS components. Calls
would also have changed, with natural selection shaping
the new vocalisations to the demands of the environment.
Accousvic communication invelves sound Transmission and
signal detection, and because the bird receiving the sig-
nal needs not only to deteet it but alse to gain informa-
tion from i%t, there will be selection for slgnals that are
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clearly audible at a distance against Dbackground noise
such as wind (Wiley and Richards 1982). It follows alsc
that any changes in calls will require clrze co-adaptation
between male and female 1f effective cemmunication is to
be maintained.

This process would presumably have been gradual and
extended over many generations. The changes from one gener-
ation to the next were prolmably imperceptible, for the
essential requirement of recognition and response between
petential mates c¢ould never have lapsed. There would
always have bheen strong directional selection for a new
SMRS for the simple reason that birds unable to find or
recognise potential mates would not have contributer their
genes to subsequent generations. ' : ‘

Ultimately, like Kipling's armadilles, the surviving
woodpeckers would have been quite different from what they
were before, that is fto say, from what their ancestors
were. .They would have been relatively few in number, and
had probably alwiiys been on the fringe of extinction. But
as the charac .r. under directional selection came Lo
fulfil the demands of the new environment, so would fthe
selection pressure shift to maintain these new characters
and to eliminate deviations from them. Only when all the
characters under selection for change reached the newly
upted state would this small population begin to expand,
m.ded possibly by interludes of climatic amelioration
which could facilitate dispersal to comparable habitat
types elsewhere.

The normal nabitat of {hese new woodpeckers (the only
ona they knew) comprised grassy nhnill slopes littered with
boulders and blocks £ rock. This geomorpholegical formate-
ion is widespread in southern Africa, as cbserved by Stark
and Sclater in 1903 (heading to Ch. 2). Their comment is
authoritatively corroborated by the following two extracts
from a gecmorphological textbook by King (1951):

"In Sputh Africa, with its rocks of widely-differing
durability and strong denudation, escarpments are commoen

features, and plateau-and-scarp is the most €typical gx-

pression of South African scenery, being found over most
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of the interior and eastern marginal zone, besides wide

arens elsewhere,Y

“The abundance of mesas and buttes in the Union is’

shown in the frequency with which the correspondins Afrik-
aans names, Tafelberg and Spitzkop octur, and attention
shou.d be directecd to the numerous perfect buites of the
Cape Province snd the Orange Free 3State, with their caps
of resistant sandstone or dolerite supported upon pedes-

ctalg of weak beds and their sides strewn with fallen
debris.”

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

| MODELS OF SPECIATION - .-

The Ground Wwoeodpeckerr was chosen for this study be~
cause it has obviously been invelved in a dramatic evolut-
ionary saltation. As such, it was potentlally suitable for
illustrating and perhaps testing Paterson's hypothesis
that those properties shared by 211 members of a species,
such as the fertilization system, and the charecters that
determine eculogical traits and way of life, are all fixed
in the speciation process, in allopatry.

The illuztration has now been provided. It is hypo-
thetical, as are all accounits of speciation. It is
detailed, and may <thereby incur the c¢ri‘icism that the
evidence assembled 1is insufficient to justify the amount
and the extent of speculztive detail provided. In reply
to such possible censure, it is contended that only by
atfempting to build a detailed and specific case upon a
particular model of speciation can that model really be
tested. Proponents of purely theoretical models (i.e.
models based on processes for which there 18 no empirical

support) will find such a test particularly searching. To.

put 1% another way, all models have particular sets of
constraints; the degree to which a realistic scenaric of
speciation c¢an be constructed within those congtraints is
an effective test of the model.

The prevailing orthodox genetical species concept isg

152




BN g
£

i

e

1oosély termed the biolegical species concept {Dobzhansky

1937; Mayf’ 1942). Paterson (1978, 1879, 1981, 1982a,
19820, '1'984, 1985, 1986) has consistently challenged the
validity of this theory, which he decriptively terms the
Isolation concept, and nas proposed a3 an alternative his
Recognition concept. Despite Paterson's numerous reitera-
tions of the logical flaws of the isclavion concept, many
blologists seem loath to relinquish the notion that
species are kept apart by isolating mechanisms. dHany in
fact believe that Parerson's concept is not an alternative
but a restatement of the orchodox theory (Mzcnamara and
Paterson 1984). This sort of confusion has probably arisen
because of a common ftendency o use the terminclogy of the
isolation concept when evaluating the recognition concept;
e.g, "The raison d'@tre of a mate recognition system is to
prevent matings with other sympatric Droscphila.™ (Temple~
ton 197%; p.516). The SHMRS 1s not an isolating mechanism
and the terms are not all interchangeable.

in the isolation concept, species are defined in ternms
of isclating mechanisms, As a consequence, speciation is
necessarily a two-stage process. The initial stage in-
volves divergence in at least one of two allopatric popula-
tions of a speciesi the divergence is not necessarily due
%o environmental forcing and may result, for example, from
genetic drift and pleiotropy. It is supposed that the
barrier (usually postulated to be gengraphic in nature)
preventing gene flow between the twe populations becomes
ineffective, or is circumvented by an expansion of cne or
both populations so that they meet. This initlates phase 2
of the process, n which isolating mechanisms, the pleio-
tropic results of divergence in allopatry, are selected
and reinforped to promote assortative mating. Speciation
is complete when members of one population are prevented
from breeding with their erstwhile brethren in the other
population by a suite of isolating mechanisms, which
either prevent mating or consistently reduce the success
of interbreeding attempts.

In terms of this model, the evolutionary history of
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the Ground Woodpecker could be very different from that
Just proposed. There are some difficulties, however. Let
it be assumed that a small population of Bearded Woodpeck- E
[ ers became isolated Iin an area of woodland, and changed ;
a through time by the process of random mutation. how long ;
| would this take? Lande (198f) has supplied some estimates.
For a population of 100 breeding individuals in a period 5
of environmental constancy, 106 generations are needed for :
transition from one stable phenotypic state to another, If :
the population is doubled to 200 breeding ‘ndividuals the !
' number of generations required rises by five orders of j
magnitude tToO 1011. Since there are few vertebrates with i
b generation times of less than one year, and since the
= < fosgil record indicates vertebrate species lifespans to be
| ' of less than five to %en million years on average (Gould
1979), then either Lande's estimates are several corders of :
magnitude too high, or genetic drift, acting along, plays
no significant role in phenotypic divergence.
What, then, brings about divergence in allopatry?
Ayals gt al. (1974), in describing the two main stages of
the reinforcement model of speciation, write as follows:
WFirst, allopatriec populations of _the _same species
becone genetically differentiated, mostly as a consequance
of their adaptation to different environmnenss."
These authors demonstrated levels of geretic differentiat-
ion in keeping with the presumed levels of relatvionship 1
between subspecies and species of DBrosophila by counting
the number of electrophoreticully detectable allellice sub-

g ———— =,

,%aw stitutions per locus that had accumulated in the course of

. i

L evolution. This approach was explicitly based on the .
e prenise that species undergo continucus genetic divergence i

j through Time, _

| Hayr (1970), is not very explicit about the causes of
i _ divergence, but in various statements invokes adaptive
n shifts, ecological displagements, random mutation, select~-

4 ) _

<3 ion_pressuqes, and S0 on. He is much more concerned to

: explain how isolating mechanisms arise. For example:

&\34 "Since most penes are pleiotropic, selection pressures
154
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against one portion of the phenotype very often affect
alse the genetic bagis of an entirely different component
of the phenotype. A genetic restructuring of an incipient
spaecies, in response to an adaptive shift, may concurrent-
1y produce new isclating mechanisms." (p. 328).

This might be taken to imply that adaptation to a new
envircnment can bring about fthe divérgence. But in his

conclusions about speciation (p. 330) Mayr states:

“Speciation disrupts the cohesion of the gene pool by

temperarily depleting its gene contents and by inevitably
foreing the population inte & slightly or drastically
different envirconment."
Strict interpretation of the latfer quote suggests that
small isolated populations diverge because of depleted
genetic content and the resulting new phenotypes arn
forced %o seek & habitat which they can optimallv exploit
with their new characteristics.

Can' the adaptations of the Ground Woodpecker be credi-
bly explained in this way? Obviously not. But Mayr makes
many different and conflicting statements. On page 328:

“The thesgis that reproductive igolation arigses as a
by-product of the total genetic reconstitution of the
speciating population is consistent with all the known
facts."

This is one of the very few statements in which Mayr dees
not use the tTerm 'isolating mechanlism' although this
particular statement summarises three paragraphs, all of
which deal with the way isolating mechanisms arise. Mayr
may well have used 'reproductive iselation' as a synonvm
for risolating mechanisms' to avoid too much repetition of
the latter term. Whatever the c¢ase, it illustrates the
uncritical use of terms and terminology which many subseg-
uent writers have perpeftuated, as pointed out by Vrba

"{1985b, p. xvi):

"While most speciationists continue to use the term

isplating mechanism, the acceptance that speciation is a

e e gl e et ot TN o ik L T TR

byproduct of population divergence, and not the product of

selection for isolation, 1s nonetheless ewvident in their

writings."
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Because of this failure on the part of many biologists
to distinguish between the funections and effects of adap-
tations, there are still many adherents of the model of
speciation by reinfiprcement, the second phase of the speci-
ation process as it is believed fto occcur in terms of the
isolation concept.

Although this model has been challenged (Paterson
1978, 1982a, 1985; Lambert and Paterson 1884), it is
appropriate here to examine the scenario of Ground Wwood-
pecker origin and to see whether it can be plausibly
explained in terms of the reinforcement model., A critical
requirement of this model is the establishment of at least
partial sympatry between parental and daughter populations
after a measure of divergence by the latter.

One way for this to have happened would have been for
an amelioration of the cold climate long enough %o 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 Weodpeckers into the area occupied by the daughter
population. This latter population could not have expanded
whilst under directional selectioh, though some selection
pressures would have been modified with the cessation =T
the cold conditions.

~The difficulty that arises with this re-invasion :5y;:-
thesis 1is, of course, to postulate the degree of diver-
gence prior tce the onset of varmer climate and re-estn:i-
lishment of woodland. BSuch an event is appropriate for
subspecific differentiation, but if the daughter pop.lia-
tion had progressed too far along the path to fterresirial
adaptation, ecological sympatry would never have occured.
If divergence in a small isolated pepulatlon is assunmed o
be brought about by environmental forcing, resulting new
character states will nearly all bde habitat—rélated. in a
case such as this, where an arboreal species 1s forced to
adapt to a terrestrial existence, subsequent sympatry is
vistually impossible since the respective normal habitats

of parental and daughter populations are mutually

exclusive.
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Obviously it would be easier to coneeive of a. specipt~

ion scenario involving reinforcement (provided the prév-

able outcome of heterozygote disadvantage is ignored) fﬁr

two species with similar ecclogy. Indeed, all of tﬁﬁ
studies supposed Tto provide ggod supporting evidence for

reinforcement involve congeneric species pairs. In con-
sequence, it might well be contended that the major sal-

. tation inveolved in the origin of the Ground Woodpecker is

an extrame case, a'.si as such doés not inmvalidate the role
of reinforcement in othe-n speciegf origins. However, the
fallacy of such loypic was poi“”ﬁﬂ'ﬁbuﬁ {in a different
context) as long age &s 18&° i) J.8. Mi.l, one of the
great philosophers of the nineceehth century, when he

wrote: L : L
"Strange it is that men should admit the validity of

the argument for free discussion, but object %o their

being ‘'pushed to the extreme'!, not seeing that unless the

reagons are good for an eXxtreme case, they are not good

for any case.®

Another source of confusion evidert from the writings
of bioclogists concerns the status of subspecies. The
belief that subspecles are species in statu nascendi has
been a decoy tThat has misled much thought about the
process of evolution. if subspecies are incipient species,
currently in the process c¢f becoming full species, there

are some awkward implications. For example, what 1is
driving the process of change, cnd will it cease when full
specific status is achieved? If the answer to the latter
question is in the negative, the implicatiocn is that all
species must be changing all the time, as predicted by the
old concept of phyletic gradualism and by the HKed Queen
Hypothesis (Van Valen 1973).

An alternative explanation is that subspecies were
incipilent species that dld not differentiate to the extent
of changing their fertilization systems, either becauss
the habitat in which they were originally isclated differ-
ed little from that which was normal for them, or because
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the isclation was of relatively short duration. It needs
to be appreciated that the latter can be a result of the
former; a small population under directional selection
will remain small until it has adapted te 1ts new environ-
ment. When this is accomplishgd it comes under stabilizing
selection and can start to inéreasé its numbers and expand
its range. The process is exactly the same as for full
speciation; as soon as the population 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-enter the
cycle of allopatric isclation invelving a small population
being resiricted ro a changed environment.

The Bearded Woodpecker - Ground Woodpecker speciation
scenario set ocut in this and the previcus chapter, prov-
ides an illustration of both full speciation by the popula-
tion confined to the treeless area and probably contempor-
aneons subspeciation by the populations that escaped
arcound the flanks of the Lesctho montane area to the
wooded wvalleys of the eastern Cape and northwestern Natal
(Fig. 17, p. 12¢).

From this it 1is evident that allopatric isoclation and
time alone do ngt necessarily result in speciation; there
nust also be a nmeasure of habitat change., The depree of
change 1s the critical faector; too little will result, at
most, in subspeciation; teoo much will inevitably result in
extinction. Why this 1is sc¢ should be obvious from a
cor ~ideration of the ferrilization system's close adapted-
ness to the environment. By contrast, there is no reason
why isolating mechanisms should be expected to be related
to the environment. White (1878), feor example, discussing
mating calls in the context of premating iscolating mechan-
ismg, states:

"In general, one would not think of an evolutionary

chanpgte in the mating call of a2 populaticn as beinyg adapt-

ive to & particular habhitat."
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CONCLUSIONS

The most contehtious igsue in eveolutlonary biolegy con-
cerns the manner in which species criginate. This study of
the Ground Woodpecker, the only truly terrestriai"woagpeckw
er in Africa, has demonstrated that its derivation from an
arboreal ancestor can be credibly explained in terms of
adaptation by a small, allopatric population to & changed
environment. Adaptations arise from natural selectlion work-
ing on individuals within a precise framework of habitat
constraings, and are manifested as species—-wide charac-
ters. These characters include:

(a) the species' coadapted fertilization system;

{(b) the collective peculiarities that restriect <the

species to its particular, characteristic hablitat, and

(¢c) those which determine the ecological properties of

the species, or what Darwin (1859) termed the species’

place in the economy of nature."

In the Grouni Woodpecker, it 1s apparent that the
fertilization system is =& combination of new and old
compenents;: the new ones involve the SHRS and include
plumage characters, postures, flight displays and calls,
all of which c¢an be seen to be habitatwrelated; the ol

. component invelves the ccpulatory behaviour, and even 1

shows evidence of some modification related to the . -
that it now takes place on rocks rather than trees ({n. -,
p. 67).

Group {b)} characters are epitomised by the Ground . = -
pecker's assoclation with rock-strewn areas and by =+
ways in which it uses rocks for perching, displaying,
for cover from sun, wind and avian predators. Its metarg-
lism and general physiology,'nalthough not investigutsi,
will probably prove to be optimum for the thermal climate
characteristic of those areas where <the species 1s wost
comnon. Its piumage c¢olouration, roosting and nesting beha-
viour, are furiher examples of grouﬁ {b) chnaracters.

Group {(c¢) characters are manifested primarily by <he
species' diet and manner of cbtaining i1ts foed. The Ground
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, CONCLUSIONS

The most contentious issue in evolutiocnary biclogy con-
cerns the manner in which species originate. This study of
the Ground Woocdpecker, the only truly terresirial woodpeck-
er in Africa, has demonstrated that its derivation from an
arporeal ancestor can bpe credibly explained in terms of
adaptation by a small, allopatric population to & changed
environment. Adaptations arise from natural selection work-
ing on individuals within a precise framework of habitaz
constraints, and are manifested =25 specles-wide charac-
ters. These characters incluge:

(a) the specles! coadapt}d fertilization system;

{p} the collective peculiarities that restrict the

species %o its particular, characteristic nabitat, and

(c) those which determine the ecological properties of

the species, or what Darwin (1859} termed the species'

“"nlace in the economy of nature."

In the Ground Woodpecker, i1t is apparent that the
fertilization system 1s a c¢ombination of new and old
new ones involve +the BSHRS and include
plumage characters, peostures, flight displays and calls,
all of which c¢an be seen 7o be habitat-related; the &ld
component inveolves the copulatory behaviour, and even this
shows evidence of scome modification related To the fask
that it now takes place on rocks rather than trees (.. -,
p. 87).

Group (b) characters are epitomised by the Ground Weod-
with rock-strewn areas and bty the

components; the

pecker's association
ways in which it uses rocks for perching, displaying, and
for cover from sun, wind and avian predators. Its metnbo-
lisin a2nd general physiology, invesviganze i,
will probably prove to be optimum for the thermal climate
characteristic of those areas where the species is wmost
comnon. Its plumage colouration, roosting and nesting beha-
viour, are further examples of group (b) characters.

G}oup {c) characters are manifested primarily by the
species' diet and manner of obtaining its food. The Ground

although not
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Weodpecker's place in the environment would be described
in orthodox terms as its "eenlogical niché". As mentioned
in the first chapter, this term carries with it connota-
tions of competition theory which, as peointed out by
MeIntosh (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
Ground Woodpecker, the complexities of competition theory
have no role %o play. By virtue of the usually subterran-
ear, nature of its food resource and its manner of obtain-
ing it, it has :0 competitors and is unique 1in 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 choige of diet and adaptations funetioning to promote
the efficient capture of ant brood are entirely explicable
in terms of adjustment to =2 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 defines species as
t"that mogst inclusive population of individual biparental

organisms which share a common fertilization sysiem"
{Paterson 1985), served as the basis for the hypothetical
reconstruction of the speciation event and proved entirely

adequate for the purpese. The adaptations and origin of
the Ground Woodpecker are not 50 easily or cradibly ex-~
plained in terms of alternative concepts and models of
speciation, however.

This study has substantially increased knowledge of
the biology of the Ground Woodpecker; it has also made a
contribution in the field of gevolutionary biology. The
demonstration that speciation can be simply accounted for
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by natural selection operating at the level of the indivi-
dual makes it unnecessary to 1nvoke secondary contact with
parental populations or population genetic mechanisms or
oTher mathematically sound but biologically improbable
mechanisms which theoretically might result in the origin
of new species. . '

Finally, it is hoped that this sty has illustrated
how ornithology can be employed éts a science of general
significance to biology and noi merely to those who wish
fo study birds. This research was motivated by the need to
answer questions generated by theory and was undertaken in
spite of, rather than because of the Tact that vepry little
was known about the Ground Woodpeckér, |
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