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Abstract The giant sable antelope Hippotragus niger variani is the most widely
recognised representative of Angolan biodiversity, owing to its endemic status, rar-
ity and physical attributes. One of the last large mammals to be described in Africa,
it is confined to the upper Cuanza basin, in central Angola. Studies on the biology
of giant sable were mostly conducted in the 1970s, but ongoing efforts using mod-
ern tools such as DNA analyses, GPS tracking, camera trapping and satellite imag-
ery are improving our knowledge. Past explanations for the extent of the isolation
and relationships with other sable populations have been controversial. Molecular
studies have only recently made significant contributions to interpret the evolution-
ary history of giant sable. Although much pursued by hunters during the first half of
the twentieth century, the conservation needs of giant sable were recognised early
on, with the proclamation of two protected areas and the setting in place of strict
regulations. Park management and efficient protection was enforced in the 1960s,
but these protected areas were abandoned soon after the country’s independence,
leading to population crashes and interspecific hybridization, which left the subspe-
cies on the verge of extinction. The giant sable is currently the main focus of a
conservation programme supervised by the Angolan Government that is success-
fully promoting its recovery.
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472 P. Vaz Pinto
Introduction and Background

Having captured the imagination of naturalists and the general public for over one
hundred years, the giant sable antelope Hippotragus niger variani is the undisputed
icon of Angola’s natural heritage (Fig. 17.1). Its cultural significance extends from
local totemic status among resident communities (where it is known as ‘kolo’ or
‘sumbakaloko’) to global recognition as an antelope symbol and flagship for con-
servation. Soon after its discovery, the giant sable was elevated to a high pedestal
among the hunting community as one of the most sought after trophy prizes, and
fuelled the lust of big game hunters from all over the world. In Angola, the giant
sable was the first animal to receive full legal protection and was soon embraced as
an icon during colonial rule. Since Angola’s independence in 1975, its status has
been reinforced. The importance of the current unanimous recognition of the giant
sable as a national symbol should not be underestimated, constituting a key factor
uniting Angola’s people regardless of their different ethnic groups, religious beliefs
or political ideologies, and thus contributing to social cohesion and national pride.

Fig. 17.1 A splendid
Giant Sable Antelope bull.
(Photo: P. Vaz Pinto)
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Observations on the biology of giant sable were reported soon after its scientific
description by Thomas (1916), resulting from the many expeditions undertaken to
collect material for museums in Europe and the United States of America. Of par-
ticular importance were very detailed morphological observations, with taxonomic
implications and accurate ecological descriptions, made by Gilbert Blaine (1922).
In addition, behavioural observations were made by trophy hunters (e.g. Statham
1922; Gray 1930, 1933; Powell-Cotton 1932; Curtis 1933), while concerns
expressed by the subspecies’ discoverer himself led to timely conservation interven-
tions (Varian 1953). For a long time these reports would remain as the most reliable
sources of knowledge on the taxonomy and biology of giant sable, although several
other publications addressed its conservation status (Harper 1945; Heim 1954;
Newton da Silva 1958). In the late 1950s and during the following decade, the first
systematic efforts focusing on giant sable addressed its biology and related conser-
vation issues, and were undertaken by Portuguese researchers working for the
Centro de Zoologia da Junta de Investigacdo do Ultramar or Instituto de Investigacdo
Cientifica de Angola (e.g. Frade 1958, 1967; Frade and Sieiro 1960; Sieiro 1962;
Crawford-Cabral 1965, 1966, 1969, 1970). Later, Huntley (1972) made important
contributions on conservation planning for giant sable while adding ecological
insights. Published in 1972, the book A Palanca Real (Silva 1972) provided a com-
prehensive and appealing photographic compilation, including a few ecological and
behavioural observations. The researcher who became inextricably linked with the
giant sable, the famous biologist Richard Estes, spent one full year studying the
giant sable in Luando Nature Strict Reserve between 1969 and 1970. Estes is still
the most relevant contributor to the current knowledge on the biology of the species
(e.g. Estes and Estes 1970, 1972, 1974). Another invaluable source is the book A
Certain Curve of Horn (Walker 2004), in which the author gives a detailed and vivid
account of the various explorations, studies and conservation initiatives around the
giant sable, a history spanning over 100 years. In recent years, molecular studies
have addressed giant sable looking into phylogenetic relationships, genetic diversity
or hybridisation (e.g. Pitra et al. 2006; Jansen van Vuuren et al. 2010; Vaz Pinto
et al. 2015, 2016). Currently, comprehensive ongoing research is being developed
on the giant sable and addressing a wide range of topics, including evolutionary his-
tory, biology and conservation (Vaz Pinto 2018).

Scientific Discovery

The giant sable was not discovered and described until the twentieth century, but
two intriguing and obscure previous records are worth mentioning. The oldest
proven giant sable material is a single horn, named ‘The Florence Horn’ after the
museum in Italy where it was deposited in 1873 (Walker 2004; Vaz Pinto 2018).
Nothing is known about the provenance details of the Florence Horn. Although
recognised early on as extraordinary, and suspected later to have been obtained from
the Angolan relic population (Thomas 1916; Walker 2004), only recently has a
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molecular study provided convincing evidence of it being a giant sable horn (Vaz
Pinto 2018). The Florence Horn may, however, have been preceded by a skull col-
lected by the famous Austrian botanist Friedrich Welwitsch in Angola between 1853
and 1861, and classified by Bocage as Hippotragus niger (Bocage 1878, 1890;
Thomas 1916). As with so many other priceless biological material from Angola,
this specimen was tragically lost in the fire that destroyed the Museu Bocage in
1978, and it was never possible to attribute it to subspecies, even though the reported
length of the horns suggest that it was a giant sable. The specimen was stated as
having been collected by Welwitsch inland from Moc¢amedes (Bocage 1878, 1890;
Thomas 1916; Hill and Carter 1941). The exact collecting locality remains in doubt,
but it is known that Welwitsch collected in the Malanje region (Crawford-Cabral
and Mesquitela 1989), which could have given him access to giant sable.

The discovery and scientific description of this taxon had to wait another half-
century, and followed the efforts of the chief engineer overseeing the construction
of the Benguela Railway, the British citizen Frank Varian (Varian 1953; Walker
2004). The first mention of a sable with extraordinary horns from the Cuanza dis-
trict was made by Varian in 1909 and simply based on one photograph and witness
accounts, but it was met with disbelief in Europe (Varian 1953; Walker 2004). The
first material was secured in 1911, but it was only in 1916 that skulls and skins were
shipped by Varian to the British Museum and led to the formal description of
Hippotragus niger variani (Thomas 1916), thus honouring the discoverer.

Description

The giant sable is a large, compact and muscular antelope carrying massive scimitar-
shaped horns. The original description was based on a giant sable skull with horns
that measured 57 inches in length along the curvature and 11 inches in circumfer-
ence at the base (Thomas 1916). Horn length is a distinctive trademark for giant
sable as they are usually above 50 and often above 60 inches, while bulls from all
other sable antelope populations only very rarely surpass 50 inches (Halse 1998;
Vaz Pinto 2018).

The size of horns alone made the type specimen stand out, but equally striking
was the darker face, in which unlike other sable, the ante-orbital white spots are not
connected by a white streak to the sides of the muzzle (Thomas 1916). These fea-
tures proved consistent as more specimens were analysed, but other peculiarities
were revealed to be distinctive, as described in detail by Gilbert Blaine (1922). Very
clear differences have been found in the skulls, both structurally and from measure-
ments, and these helped to sustain a claim for elevating giant sable to specific status
(Blaine 1922). Giant sable have longer and narrower forefaces and less prominent
forehead compared to typical sables, and relatively small ears in adult males, while
the neck in mature bulls is short, massive, oval in section and wedge shaped (Blaine
1922). Other published measurements on both skulls (Groves and Grubb 2011) and
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teeth (Klein 1974) have relied on very small sample sizes, and therefore added little
to Blaine’s observations.

The combination of skull and body build, crowned by the massive arched horns,
must have greatly contributed to the ‘giant’ epithet attributed to this taxon, but as no
specimen was ever weighted and few were measured (Blaine 1922; Harper 1945;
Estes 1982, 2013), doubts remain regarding the size of giant sable in comparison
with other sable antelope populations. Giant sable, particularly bulls, have often been
considered as much larger in size and weight than other sable (Blaine 1922; Statham
1922; Harper 1945), but this view was not shared by Estes (1982, 2013). Nevertheless,
recent observations made on immobilised animals suggest that mature bulls may be
at least heavier than other sable subspecies (Vaz Pinto Unpublished Data).

Sexual dimorphism is pronounced in sable, but appears to be more extreme in
giant sable (Fig. 17.2), possibly as a by-product of their sedentary nature and the
mesic environmental in which they occur (Estes 2013; Vaz Pinto 2018). The distinct
characteristics observed in males and female giant sable is obvious in body size,
horn length, and pelage colouration. Various physical and colouration features were
described in great detail by Blaine (1922). In short, mature giant sable bulls are
glossy black with white bellies, white facial markings, reddish hocks and yellowish
back to the ears (Blaine 1922; Frade and Sieiro 1960; Estes 2013). In females, the
black colour of bulls is replaced by brown tones which have been described as dif-
ferently as bright golden chestnut (Blaine 1922), light to dark brown-chocolate
(Silva 1972) or deep chestnut to blackish brown (Groves and Grubb 2011). Female
colouration has been used to assist differentiation among sable subspecies (Groves
and Grubb 2011), but pelage colouration of giant sable females is variable irrespec-
tive of age (Vaz Pinto Unpublished Data).

Taxonomy

While examining the Angolan material, Oldfield Thomas, the mammal curator of
the British Museum, was so impressed by some peculiarities and obvious differ-
ences when comparing Varian’s material with ordinary sable that he considered the
possibility of awarding specific status to the giant sable (Thomas 1916; Blaine
1922; Walker 2004). Subsequently, and having assembled additional material,
Gilbert Blaine (1922) found it justifiable to recognise giant sable as a full species on
its own Hippotragus variani, a view that was followed by some authors (e.g. Harper
1945). Nevertheless, Blaine’s claim eventually fell into disuse and the giant sable
became widely accepted as one of four to five subspecies of sable antelope (e.g. Hill
and Carter 1941; Ansell 1972; Groves and Grubb 2011; Estes 2013).

With the advent of molecular tools, the taxonomic placement of giant sable could
be revisited. The first molecular studies to include giant sable samples were based
on small mitochondrial fragments and reported paraphyly for giant sable with
respect to sable antelope across the southern parts of their range. These findings cast
doubt on the recognition of H. n. variani as a valid subspecies (Mathee and Robinson
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Fig. 17.2 Sexual dimorphism in antelopes is unique to the Sable Antelope but particularly pro-
nounced in the more sedentary Giant Sable of Angola, where mature bulls are jet black (bottom)
and cows have a rich cinnamon pelage. (Photos: P Vaz Pinto)

1999; Pitra et al. 2006). The results, in combination with the fact that sable collected
in western Zambia often present similar facial markings, were further interpreted as
blurring the differences between giant and western Zambian sable antelope (Wessels
2007). However, clear genetic differences exist between these western Zambian
sable and giant sable, confirming that the giant sable represents a distinct mitochon-
drial evolutionary lineage (Jansen van Vuuren et al. 2010).

Much progress has recently been achieved allowing the clarification of the taxo-
nomic status of giant sable, following more ambitious molecular efforts that
included the use of mitogenomics and nuclear markers (Vaz Pinto 2018). The full
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sequencing of mitochondria on a large dataset pooled from across the full range of
sable distribution, concluded that giant sable constitutes a reciprocally monophy-
letic group, one of six geographically discrete sable clusters (Vaz Pinto 2018).
Confirming previous suggestions (Pitra et al. 2006; Jansen van Vuuren et al. 2010),
the giant sable maternal lineage proved to be more closely related to some west
Tanzanian lineages, than to those found elsewhere in southern Africa (Vaz Pinto
2018). A population approach resorting to 57 autosomal microsatellites applied to
an even more comprehensive dataset showed giant sable as being the most divergent
of five clearly identified and geographically coherent populations (Fig. 17.3, Vaz
Pinto 2018). The molecular results combining mitogenomics and nuclear markers
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Fig. 17.3 Sable Antelope populations (and sub-species) as determined through nuclear DNA
analysis (Vaz Pinto 2018). Eastern Sable Hippotragus niger roosevelti; Tanzanian Sable (possibly
H. n. subsp. nov); Zambian Sable H. n. kirki; Angolan Sable H. n. variani; Southern Sable H. n.
niger
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provide compelling evidence to support the uniqueness of giant sable, and are there-
fore concordant with its unequivocal recognition as a separate endemic taxon (Vaz
Pinto 2018).

Evolutionary History

The origin of giant sable has remained intriguing and subject to different interpreta-
tions, and only recently by resorting to modern molecular tools, a more robustly
sustained and coherent picture is emerging. Attempting to explain the rarity of giant
sable and its oddly restricted distribution, Huntley (1972) argued it not to be a recent
artefact driven by anthropogenic causes, but rather a result of very specific habitat
requirements that forced this population to a long-standing confinement in central
Angola. Other authors have suggested alternative views such as the possibility of H.
n. kirkii from western Zambian having had at some point a continuous distribution
into the Angolan plateau before receding and a subpopulation becoming isolated in
the Cuanza Basin (Crawford-Cabral and Verissimo 2005; Wessels 2007).

The first molecular studies to include giant sable, based on small mitochondrial
fragments and limited sampling (Mathee and Robinson 1999; Pitra et al. 2006)
found H. n. variani samples to cluster within other sables, and results suggested
recent connectivity with other southern African populations. The suggestion that
giant sable may share a closer ancestry with some (but not all of) west Tanzanian
lineages rather than with the geographically closer west Zambian populations (Pitra
et al. 2006; Jansen van Vuuren et al. 2010) was difficult to interpret and explain. It
was speculated that central Angola and southern Tanzania could have been colo-
nised from a common source population (Pitra et al. 2006). Furthermore, a tentative
date for this split was set at approximately 200,000 years ago (Pitra et al. 2006). In
an effort to disentangle this phylogenetic riddle, Groves and Grubb (2011) sug-
gested that H. n. variani could have migrated from Angola to southern Tanzania and
hybridised with H. n. roosevelti, but this scenario is difficult to justify and, if any-
thing, would complicate things even further.

A more recent molecular study based on mitogenomics revealed the phylogeo-
graphic patterns that may have shaped the evolutionary history of sable antelope,
influenced by a complex interplay between Pleistocene climatic oscillations and
geomorphological features (Vaz Pinto 2018). The study also provided credible time
estimations for time splitting events. It was hypothesised that during the dry climatic
period of the Elster Glaciation, corresponding to the Marine Isotopic Stage (MIS) 6
and estimated at approximately between 130,000 and 186,000 years ago, an ances-
tral sable lineage evolved in Central Congo and separated from two other lineages in
eastern and southern Africa (Vaz Pinto 2018). When the climate became warmer and
receding savannas were replaced by forests, at around 120,000 years ago, the Central
Congo lineage would have split into an Angolan lineage and another that ended up
in the rift region (Vaz Pinto 2018). Subsequently, the Angolan lineage may have
since evolved confined to the Cuanza river basin and adapted to particular habitat
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conditions (Vaz Pinto 2018). The population approach using autosomal nuclear
markers confirmed the uniqueness of the giant sable population, with low levels of
gene flow for a long time, and as a result being genetically very distinctive (Vaz
Pinto 2018). In addition it was possible to genetically differentiate the populations
from Luando and Cangandala, even though the genetic signal may have been
enhanced by an extreme recent bottleneck affecting the latter (Vaz Pinto 2018). It
seems possible that the giant sable evolved in isolation in central Angola since the
beginning of the late Pleistocene until the present day, and exposed to relatively rare
male-mediated gene flow events with neighbouring sable populations (Vaz Pinto
2018).

Habitat and Ecology

As with other sable races, the giant sable is a specialist of miombo, a type of wood-
land and mesic savanna that occurs on poor dystrophic soils dominated by trees
from the genus Brachystegia, Julbernardia and Isoberlinia (Estes 2013, Fig. 17.4).
Giant sable are ecotone species, showing a preferential use of the edge between
woodland and grassland (Estes and Estes 1974; Estes 2013). A peculiar feature in
the gently undulating giant sable region are vast termite-infested open savannas
covered by fire-prone geoxyle vegetation, and known by the local name of anharas
(Barbosa 1970; Estes and Estes 1974; Zigelski et al. 2019). A mosaic of woodland
and anharas seems to constitute the prime habitat for giant sable herds both in
Luando Strict Nature Reserve (LSNR) and Cangandala National Park (CNP) (Estes
and Estes 1974). It has also been suggested that the presence of these anharas, char-
acterised by unique vegetation types and influenced by poor soils and unique local
climatic conditions, may explain the current pattern of giant sable distribution (Vaz
Pinto 2018). Giant sable are also water-dependant, and the availability of water, in
streams or water holes, during the dry season, is a key component determining habi-
tat value and can become a limiting factor affecting their distribution patterns (Estes
and Estes 1974).

Giant sable are herbivores and mostly selective grazers, with preference for
perennial grasses such as Brachiaria, Digitaria, Panicum or Setaria spp., and typi-
cally biting off only the tender outer portion of the plants (Estes and Estes 1974).
Although predominantly grazers, they also browse frequently, in particular the
locally abundant shrub species Diplorhynchus condylocarpon which seems to be
favoured by giant sable all year round (Estes and Estes 1974; Vaz Pinto Unpublished
Data), to the point of being referred by locals as ‘palanca bush’ (Statham 1922).
Also browsed often are the tree Julbernardia paniculata, and the dwarf shrubs
Mucana stans, Cryptosepalum maraviense and Dolichus sp (Statham 1922;
Crawford-Cabral 1970; Silva 1972; Estes and Estes 1974; Vaz Pinto 2018). In addi-
tion it has been found that giant sable resort often to geophagy, eating soil excavated
on some ancient termite mounds, a habit likely evolved as a consequence of very
low nutrient soils (Estes and Estes 1974; Baptista et al. 2013).
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Fig. 17.4 Aerial view of the preferred habitat of the Giant Sable Antelope: a mosaic of grassland
and miombo woodland — the latter pictured in the bottom photograph. (Photos: P Vaz Pinto)

In common with most other social antelopes, giant sable are gregarious and are
structured according to three social classes: the breeding or nursery herds, bachelor
groups, and territorial bulls (Estes and Estes 1974; Estes 2013). The matriarchal
herd, composed of breeding cows, calves and young, constitute the main unit (Estes
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and Estes 1974; Estes 2013). Numbers and composition of giant sable breeding
herds change seasonally and sometimes even daily, and different average figures
have been obtained by various authors, usually ranging from eight to 24 animals
(Blaine 1922; Crawford-Cabral 1966, 1970; Estes and Estes 1974; Vaz Pinto
Unpublished Data). The nursery herds are sedentary and tend to perpetuate their
home ranges across generations (Estes and Estes 1974; Estes 2013). Young males
will be tolerated within the herd until around 3 years of age, before dispersing where
after they either initiate solitary life or temporarily join other males to form bachelor
groups (Estes and Estes 1974). Around their sixth year of age, bulls become territo-
rial, and will demarcate their own territory by scrapping, defecating and bush-
thrashing with their horns (Estes and Estes 1974). Dominant bulls typically display
aggressive behaviour towards intruders, exerting domination by physical intimida-
tion and chasing, and only exceptionally will the confrontation lead to a serious
fight (Estes and Estes 1974).

Giant sable are seasonal breeders. The rutting coincides with miombo springtime
and has been stated to start around late August (Estes and Estes 1974), although
recent observations suggest the mating season to peak in September and October
(Vaz Pinto 2018). The gestation likely follows what has been found for other sable
populations, estimated at 8.5-9 months (Wilson and Hirst 1977). The calving sea-
son for giant sable matches the onset of the dry season, peaking during a 2-month
period between May and July (Estes and Estes 1972), but off-season calving is not
unusual (Estes and Estes 1974; Vaz Pinto Unpublished Data). As the calving season
approaches, the breeding herds tend to break and the most heavily pregnant cows
become isolated (Estes and Estes 1974). Giant sable are ‘hiders’, meaning that
females will calve alone and hide their calves, attending them at irregular intervals
for several days or weeks, before re-joining the herd with their offspring, and form-
ing creches with other calves of similar age (Estes and Estes 1974; Estes 2013).

Giant sable herds have been found to make use of home ranges of varying size,
with one of two giant sable herds monitored for 1 year in Luando Strict Nature
Reserve staying within 12 km? while the other moved a distance of 15 km to use
different areas in the dry and rainy seasons, raising the size of the annual home
range of one of those groups to 40 km? (Pedrosa 1971; Estes and Estes 1974). The
same authors found home range size to be affected by food availability and season-
ality (Estes and Estes 1974). Herds will tend to break up after the onset of rains, and
move from the anharas into the woodlands (Estes and Estes 1974). During the wet-
test periods, sables will avoid waterlogged areas such as floodplains, and spend
most of the time on high ground within the woodland (Crawford-Cabral 1970; Estes
and Estes 1974). Nevertheless, recent data obtained with GPS transmitters, have
found relatively little seasonal variation, and yet a huge contrast in home range size,
ranging from 14 to 110 km? measured by Minimum Convex Polygon (MCP) (Vaz
Pinto 2018). The daily movements of herds is reported to be modest, typically vary-
ing from one to two km (Estes and Estes 1974), and this finding is consistent with
GPS data (Vaz Pinto Unpublished Data). In general, herd movement patterns can be
summarised as concentrations in open areas during the dry season, followed by
group partition as the rain starts and confinement of smaller stable groups in wooded
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parts of their range, and then increased movements towards the end of the rains and
further group fragmentation prior to the calving season (Estes and Estes 1974).
Different herds will not overlap in home ranges and are frequently separated by
several km of seemingly suitable habitat (Estes and Estes 1974). Sable bulls have
been reported to hold relatively small territories separated from neighbours by 1 to
3 km apart, while spending most of their time within 3—4 km? and are able to
expand their area to at least 10~12 km? when accompanying breeding herds (Estes
and Estes 1974). However, preliminary data obtained from GPS monitoring of sev-
eral giant sable bulls over a period of 5 years suggest a very different spatial use, as
bulls tend to move a lot more than previously thought, and with overlapping territo-
ries ranging above 200 km? measured as MCP’s (Vaz Pinto 2018).

Historical Distribution and Abundance

Soon after the description of H. n. variani, it was assumed that they only occurred
within the Cuanza watershed, and especially confined to the lowlands between the
upper Cuanza and its tributary the Luando (Blaine 1922; Statham 1922; Hill and
Carter 1941; Varian 1953). This region, also known as the ‘land between two rivers’
(Walker 2004), is a narrow strip of land stretching across 200 km oriented NW — SE,
and spanning up to 60 km at its widest. Most of the hunters and naturalists exploring
the region in search of giant sable entered the sable lands from the Benguela
Railroad, heading northwards and thus focusing on the southern region within the
species' distribution (Walker 2004). Nevertheless, one of the earliest giant sable
explorations, by Col. Statham, entered from the north, and traversed across the land
between the two rivers on foot, and was able to confirm the presence of giant sable
up to the confluence of the Luando and Cuanza rivers (Statham 1922). Effectively
limited by the two massive rivers to the north, to the south giant sable seemed to be
contained by three features: swamps, an inland escarpment, and a desolate territory
to the east crossed by the railway and known as the ‘Hungry Country’ (Varian 1953;
Walker 2004). Within the ‘land between two rivers’, sable appear to prefer the
Luando and Lingoio sub-basins while avoiding the remaining Cuanza drainage
(Blaine 1922; Statham 1922; Vaz Pinto Unpublished Data). The land between two
rivers was set aside as a conservation area in 1938, first as the Giant Sable Reserve,
and since 1955 as Luando Strict Nature Reserve (Huntley 1971), and covering
approximately 828,000 hectares.

The possible existence of a giant sable population north of the Luando River,
near the village of Cangandala, was first suggested by Statham (1922). This was
based on trophies acquired by Statham from a Portuguese settler. However, Statham
seems to have been deliberately misled by local tribal chiefs who denied that giant
sable occurred elsewhere than to the south of the Luando River (Statham 1922;
Walker 2004). More than 30 years would pass before the existence of a second,
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albeit much smaller, sable population north of the Luando was eventually confirmed
near Cangandala between the Cuque and Cuije rivers (Frade 1958), and a mere
50 km south of Malanje town. As result of this find, Cangandala Strict Nature
Reserve was proclaimed in 1963, and elevated to a National Park status in 1970. The
occurrence of giant sable outside the boundaries of Luando Reserve and Cangandala
National Park was often claimed but never proven conclusively. Witness accounts
mentioned sable to be present between the Cuanza River and its western tributary
the Cutato (Blaine 1922), but by the 1970’s their persistence in the region was at
best doubtful (Estes and Estes 1974; Huntley Unpublished Data). Other uncon-
firmed records were reported from the ‘Hungry Country’ and from the areas that lie
in between Cangandala National Park and Luando Strict Nature Reserve (Estes and
Estes 1974; Crawford-Cabral and Verissimo 2005; Huntley Unpublished Data).
Two of the most geographically extreme giant sable records, falling outside the
Cuanza basin, were from Quibala in Cuanza-Sul, and from Baixa de Cassanje in
Lundas, but only males were reported (Estes and Estes 1974; Huntley Unpublished
Data). A third case was a trophy obtained near Lupire in Cuando Cubango in 1966
and described by the collector as a very old lonely bull in poor condition (Francisco
Sousa Machado pers. comm.). The trophy would have become the world record if
accepted as a typical sable (Halse 1998; Wessels 2007), but a recent molecular study
has established it as giant sable (Vaz Pinto 2018). Other reports of giant sables from
as far from Luando as Katanga in the Democratic Republic of Congo or western
Zambia (Schouteden 1947; Wessels 2007) are likely erroneous and lack molecular
support (Ansell 1972; Jansen van Vuuren et al. 2010; Vaz Pinto 2018).

As bulls may disperse far and unpredictably, it is fair to conclude that the histori-
cal distribution of giant sable has remained well contained within the Cuanza Basin,
and likely centred in Luando Reserve (Estes and Estes 1974), with relatively small
population pockets reaching Cangandala National Park and surrounding areas.

The first estimations of giant sable populations were based on limited knowledge
of the species distribution and lacked reliable quantifiable data, suggesting the total
numbers to reach a few hundred individuals. Based on guestimates provided by
Portuguese naturalists, numbers were set at less than 750-800 (Harper 1945) or at
around 700 (Heim 1954). By partially surveying approximately one third of Luando
Reserve, 159 giant sable were counted (Frade and Sieiro 1960; Newton da Silva
1970), leading Fernando Frade to suggest that the total number could be even less
than 500 (Frade 1958, 1967). As conservation measures increased and biologists
renewed their interest in the giant sable, subsequent efforts raised the estimations to
range between 1500 and 2500 animals (Crawford-Cabral 1970; Huntley 1972,
1973). Nevertheless, and as pointed out by Richard Estes, these estimations should
be taken with care as they were not based on actual counts (Estes and Estes 1972,
1974). In the early 1970s a few aerial counts were attempted by plane and helicop-
ter, but the results did not contribute much for determining the population size
(Estes and Estes 1970, 1974, Pedrosa 1971). With the bulk of giant sable present in
Luando Reserve, the population in Cangandala NP was estimated to range between
100 and 150 animals (Crawford-Cabral 1970; Huntley 1973; Jodao Serddio
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Unpublished Data). The existing estimations suggest therefore an average giant
sable density of 0.0025 sable/ha.

Collapse, Rediscovery, Hybridisation

The civil war that ravaged Angola following the country’s independence in 1975
had a dramatic impact on the populations of giant sable. As result of the war, man-
agement was abandoned in protected areas and infrastructure destroyed, while
accounts reported on the widespread killing of giant sable (Walker 2004). A brief
visit made in 1982 by Richard Estes, then chairman of the [IUCN Antelope Specialist
Group, was able to confirm various herds of giant sable that were still being moni-
tored by a park warden in Cangandala (Estes 1982). But by then the Luando Reserve
had been taken over by UNITA (Unido Nacional para a Independéncia Total de
Angola) military and could not be surveyed by Estes, and the reports were worri-
some (Walker 2004). Soon after Estes’ visit the warden was forced to flee Cangandala
as UNITA took control of the park and in Luando the rangers that stayed behind
were killed. When a short peace allowed a national biodiversity assessment to be
carried out in 1992, the situation was stated as mostly unknown in spite of recent
sightings (Huntley and Matos 1992), and as the armed conflict resumed and grew in
intensity many questioned if the survival of giant sable was even a realistic possibil-
ity (Walker 2004). Efforts to find the species were put on hold, and could only be
implemented when peace and security were restored in the bush (Walker 2004).

In November 2001, a few months before the end of the war, the Kissama
Foundation, a local biodiversity Non-Governmental Organisation, made a flight over
Cangandala National Park on a large military helicopter without results (Walker
2004). A subsequent and more ambitious effort was carried out in August 2002, soon
after the war ended, by the Kissama Foundation and again with strong support from
the Angolan military. On this occasion, Cangandala was subject to a one-day survey
by a large party on foot, and a couple of flights on a military helicopter were
done over Luando Reserve (Walker 2004). No animals were seen from the air, but
brief observations were reported in Cangandala of what could have been giant sable,
although they could not be substantiated (Walker 2004). Ground surveys were then
implemented in Cangandala by the Centro de Estudos e Investigacdo Cientifica
(CEIC) of the Catholic University of Angola starting in 2003, and in the following
year surveys extended into Luando Reserve where an aerial survey was also per-
formed. No giant sable were seen, but Hippotragus dung was collected in both pro-
tected areas. In 2004, a monitoring programme with trap cameras was also initiated.
Finally, in early 2005, it was possible to prove the survival of giant sable when DNA
extracted from dung samples revealed that the mitochondria was typical of H. n.
variani, and trap camera photographs showed sable herds in Cangandala (Pitra et al.
2006).
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Although giant sable had proved resilient enough to persist in Cangandala National
Park, the situation proved to be much worse than anticipated. As the trap camera
records increased and additional ground observations were made in Cangandala, an
alarming scenario emerged: only one herd of giant sable was present, no sable bulls
could be found, a roan bull was seen escorting the sable herd, and based on morpho-
logical features alone, calves and young animals appeared to be hybrids (Vaz Pinto
2007). The possibility of interspecific hybridisation was subsequently confirmed
with modern molecular tools (Vaz Pinto et al. 2016). The occurrence and extent of
this phenomenon was unexpected, and allowed for a quite unprecedented study
among mammals, as it was possible to document in detail the underlying mecha-
nisms that led to such an extreme outcome (Vaz Pinto et al. 2016). By 2009, the last
sable herd in Cangandala included nine old pure females and nine hybrids (Vaz Pinto
et al. 2016). In spite of being naturally sympatric and with deep independent evolu-
tionary histories, roan and sable were not only able to hybridise but also produced at
least two confirmed second generation hybrids (Vaz Pinto et al. 2016).

In Luando, a combination of ground surveys, trap camera monitoring and four
aerial surveys with helicopter between 2009 and 2016, suggested that as result of
the war, giant sable had been extirpated from approximately 75% of their historical
range, but a few herds did manage to survive in the remaining area, and may have
totalled around 100 animals at the end of the war in 2002 (Vaz Pinto 2018).

The extreme population crashes that affected the giant sable populations, were
further unravelled by an extensive genetic study using mitogenomes and nuclear
DNA, applied on a very extensive dataset that included dozens of modern samples
and pre-war material obtained from natural history collections in museums around
the world (Vaz Pinto 2018). The population collapse in Cangandala, caused a severe
loss of heterozygosity that ranks among the lowest ever recorded in mammals (Vaz
Pinto 2018). In Luando, the heterozygosity was only moderately reduced as result
of the bottleneck, but the loss of mitochondrial diversity was extreme, when 11
haplotypes were found in samples dating from the early twentieth century and a
single haplotype became fixed in the extant population (Vaz Pinto 2018). Such a
pattern is consistent with a scenario in which at least two subpopulations coexisted
in Luando with gene flow maintained by male dispersal, before the more ancient
nucleus that used to function as repository of maternal diversity became extinct dur-
ing the war (Vaz Pinto 2018).

Conservation

Being an endemic population, restricted to the north-central Angolan plateau, and
extremely rare, the giant sable has always been a species of conservation concern,
firstly listed in the 1933 London Convention for the Preservation of Fauna and
Flora, as a Class A species worthy of absolute formal protection (Walker 2004). It
also featured as Endangered in the IUCN Red List of Threatened Species since its
creation in 1964, with the status revised to Critically Endangered in 1996 and
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maintained since then (IUCN 2017). The giant sable is also included in Appendix I
of the Convention on International Trade of Endangered Species (CITES) since its
creation in 1975.

The earliest known giant sable conservation policies, in the form of regional
hunting bans, were adopted by the District Governor of Moxico in 1913 just prior to
the formal species description, and by the high commissioner for the colony of
Angola, General Norton de Matos in 1922 (Varian 1953; Walker 2004). On both
occasions, these bans intended to counteract excessive hunting of giant sable, and
must be credited to the vision and perseverance of Frank Varian, without whom the
species may not have lasted long (Walker 2004). This however, did not prevent
many trophy hunters from travelling to Angola to shoot giant sable in the 1920s and
1930s (Walker 2004). Following the listing as a Class A protected species by the
London Convention of 1933, giant sable hunting and the possession of trophies was
prohibited in 1934 (Heim 1954).

Nevertheless, these regulations were poorly enforced, and many specimens were
still being collected by foreign hunters, Portuguese traders and local communities
(Harper 1945). In 1938 the ‘Land between Two Rivers” was demarcated as a hunt-
ing reserve, and named Reserva da Caga do Luando, thus laying the ground for the
implementation of future integrated conservation policies. Recommendations were
made by the International Union for the Conservation of Nature and Natural
Resources (IUCN) for the creation of a National Park (Heim 1954), and in response
the colonial government upgraded the category of Luando from a hunting reserve to
a strict nature reserve in 1955 (Huntley 1971). In the same year, a new law regulat-
ing hunting and nature conservation in Angola underlined the giant sable as priority
species worthy of full protection, and regulations published in 1957 criminalised the
killing of giant sable, setting the fine at 100,000 escudos (Frade and Sieiro 1960),
which would be equivalent to more than US $10,000 at current value. Although
giant sable conservation finally started to be taken seriously and hunting had been
almost terminated, one last trophy hunting expedition was authorised in 1961 fol-
lowing negotiations at the highest level (Agundis 1965; Vaz Pinto 2018).
Conservation measures for the giant sable were discussed in the late 1950s (Newton
da Silva 1958; Frade 1958; Frade and Sieiro 1960), while for the first time the need
to protect the small pocket population found near the town of Cangandala was
addressed (Frade 1958). The recognition of this second population would lead to the
creation of Cangandala Strict Nature Reserve in 1963, and then elevated to a
National park in 1970 (Huntley 1971).

By the early 1970s the giant sable was relatively well protected and benefited
from conservation management practices in both Cangandala and Luando (Pedrosa
1971; Huntley 1973; Estes and Estes 1974). This was achieved in spite of relatively
moderate budgets and small management teams, comprising two senior rangers and
seven assistant-rangers in Luando, and one senior ranger with four assistant rangers
in Cangandala (Huntley 1971). As the direct harvest of giant sable was much
reduced and virtually eliminated with increased enforcement of protection and man-
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agement, other threats gained in perceived relevance, particularly habitat deteriora-
tion due to slash and burn agriculture (Crawford-Cabral 1970; Huntley 1972; Estes
and Estes 1974). Luando Reserve had a human resident population estimated at
18,000 in 1971 in addition to 800 people living inside Cangandala National Park,
mostly resorting to tree-cutting to plant manioc, and thus negatively affecting the
natural miombo woodland (Huntley 1971; Pedrosa 1971; Estes and Estes 1974).
The possible relocation of human populations, conversion of agricultural practices,
and even translocation of giant sable to safe havens was then suggested (Huntley
1972, 1973; Estes and Estes 1974). Nevertheless, such conservation concerns would
soon become irrelevant.

During the Angolan civil war the situation deteriorated rapidly, and if conserva-
tion measures were still in place in Cangandala until 1982 (Estes 1982), soon after
this all management and protection ceased across the giant sable areas. Conservation
initiatives could only be reinstated in recent years, following the arrival of peace and
the location of the last surviving population pockets (Vaz Pinto 2018). In the absence
of formal management in Luando and Cangandala, the Giant Sable Conservation
Project was launched in 2003 by the Catholic University of Angola, and since 2010
has been led by the Kissama Foundation. The Giant Sable Project has been assisting
the Angolan Government in the implementation of conservation practices and man-
agement in both protected areas. Members of resident communities were trained and
appointed as conservation agents, and some have already been transferred to the
park management as government rangers. In Cangandala National Park, the Giant
Sable Project has rehabilitated park infrastructure, deployed equipment and built
fences (Vaz Pinto 2018). Extraordinary conservation measures were adopted in
2009 to tackle the hybridisation crisis in Cangandala National Park, leading to trans-
locations, sterilisation of hybrids and the constitution of a breeding nucleus (Vaz
Pinto et al. 2016).

The most critical issue that has affected the giant sable in recent years, causing
the populations to crash and risking compromising their recovery, is widespread
uncontrolled poaching driven by the bushmeat trade (Vaz Pinto 2018). Although
giant sables do not appear to be specifically targeted by poachers, they are still shot
at, but the most pervasive and negative impact is the large scale use of snares and
foot traps that are having a huge toll, affecting mostly young females and immature
sables (Vaz Pinto 2018).

The Giant Sable Project has installed a network of trap cameras covering a good
part of the reserves, which has allowed regular monitoring and the identification of
individuals, and was instrumental in detecting and documenting the hybridisation
phenomenon in Cangandala (Vaz Pinto et al. 2016; Vaz Pinto 2018). Between 2009
and 2016, a total of 74 giant sable and nine hybrids were darted and marked, 65 of
them released with tracking collars, which included 32 GPS collars, allowing much
increased surveillance power and the gathering of knowledge on the biology of the
species (Vaz Pinto 2018).
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The Angolan Government has been boosting law enforcement measures, and in
2016 the fine for killing one giant sable was increased to a value equivalent to
roughly US$100,000, although no one has been prosecuted for such an offense in
recent decades. Currently, the conservation of giant sable is understandably focused
on anti-poaching, relying on an increase of surveillance, close monitoring of ani-
mals and strengthening park management. By 2018, the giant sable populations had
recovered to around 70 animals in Cangandala National Park and an estimated
150 in Luando.

The Way Forward

The unquestionable importance of securing the future of a critically endangered
taxon, which also happens to be a flagship species and a national icon, must frame
current and future activities. In addition to the obvious need to implement more
effective law enforcement measures and enhance park management through infra-
structure rehabilitation and staff recruitment and training, some specific issues
deserving consideration include erecting new fences and making relocations to
recover parts of the historical giant sable distribution.

As tools ultimately benefitting giant sable conservation and management, several
lines of research can be developed, either as completely new approaches, or by
building on previous work. A study of the food preferences of giant sable is a crucial
topic which can now be addressed in detail with modern molecular tools, comple-
mented with remote tracking of movements. Studies on the use of other local
resources may also prove critical, such as water and natural salt licks. A better
understanding of factors that affect the breeding success and calf mortality, is also
needed. An epidemiological study is required, including a study on parasites poten-
tially affecting the giant sable, and a monitoring programme should be implemented
and extended to other species and domestic animals in the region. The impact of
frequent dry-season fires, and how they reflect on vegetation and on the movements
of giant sable should be assessed, and the use of fire as a management tool should
be explored. The fact that many giant sable have been collared with GPS satellite
transmitters and more will probably be in the future, opens up unique opportunities
to develop research on the spatial use of herds and bulls, address territoriality, use of
local resources, breeding and response to extrinsic factors. Existing molecular tools
should continue to be employed to address individual identification, parameters of
genetic diversity, with clear application on the management of existing populations.
Comparisons with other subspecies and historical giant sable material, and develop-
ment of more advance molecular tools such as with genomics, will also greatly
improve our knowledge, and may assist future breeding efforts, and help preserve
some critical and unique genetic features of this magnificent antelope.
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