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Abstract. Two species of the genus Tefflus Latreille (Coleoptera: Carabidae), commonly known as “peaceful giant
ground beetles,” are recorded from the Republic of South Africa: T. carinatus carinatus Klug and T. meyerlei delagorguei
Guérin-Méneville. Distribution records from the Republic of South Africa are summarized and mapped for both
species. Tefflus c. carinatus has been collected in KwaZulu-Natal and Mpumalanga Provinces, while T. m. delagorguei
has been recorded from Free State, Gauteng, KwaZulu-Natal, Limpopo, and Mpumalanga Provinces. Adults of
both species are illustrated. Seasonal and temporal activity patterns and defensive and foraging behaviors are
characterized for T. m. delagorguei based on recent field studies in the Kruger National Park, Republic of South
Africa.

Introduction

The genus Tefflus Latreille (Coleoptera: Carabidae) contains 14 species widely distributed throughout
sub-Saharan Africa (Basilewsky 1946). Members of this genus can be recognized by their large body size
(24-55 mm in length) and their distinctive body form (Figure 1). In South Africa, these beetles are known
by the popular name of “peaceful giant ground beetles” (Picker et al. 2004) to distinguish them from the
“oogpisters” of the tribe Anthiini (Carabidae), which spray highly concentrated acidic secretions from
their pygidial glands when disturbed (Scott et al. 1975; Huey and Pianka 1977).

Species of the genus Tefflus are predators of land snails, particularly the giant land snails in the
genus Achatina Lamarck (Gastropoda: Achatinidae; Figure 2). These snails have the potential to become
agricultural pests when introduced into areas outside their natural distribution (Barker 2002), and spe-
cies of Tefflus have been considered as possible biological controls of Achatina species (Krauss 1955, 1964).
According to Davis and Butler (1964), four species of Tefflus have been introduced to Hawaii as potential
biological control agents of the introduced giant land snail Achatina fulica Bowdich.

As with other genera of flightless Carabidae, the taxonomy of Tefflus has been problematic, and the
genus has been revised in whole or in part several times (Chaudoir 1878; Kolbe 1886, 1904; Sternberg
1908, 1909, 1910). The most recent revision is that of Basilewsky (1946) who incorporated studies of male
reproductive structures as well as a comprehensive study of external anatomy and geographic distribu-
tion. Questions remain, however, about the number and identity of the species of Tefflus found in south-
ern Africa. Péringuey (1896) did not record any species of this genus from the present-day Republic of
South Africa in his monumental revision of southern African Carabidae. Basilewsky (1946) provided
several records from the present-day Republic of South Africa for one species and a questionable record for
a second. Picker et al. (2004) illustrated a live adult and a live larva of one species in a field guide to South
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African insects but only identified these individu-
als to genus. In this paper, we present new infor-
mation about the natural history and distribution
of the species of Tefflus known from the Republic
of South Affrica.

This paper also forms part of a series investi-
gating the taxonomy and natural history of south-
ern African Carabidae (including Cicindelinae),
with focus on the fauna of the Kruger National
Park. Kruger National Park is the largest con-
servation area in the Republic of South Africa and ; : ,
home to significant populations of many large-bod- ey 7 s Pl
ied mammalian taxa, including African elephant : :
(Loxodonta africana (Blumenbach)), white rhinoc-
eros (Ceratotherium simum (Burchell)), black rhi-
noceros (Diceros bicornis (L..)), hippopotamus (Hip-
popotamus amphibius L.), Cape buffalo (Syncerus
caffer (Sparrman)), lion (Panthera leo (L..)), leop-
ard (Panthera pardus (L.)), cheetah (Acinonyx
jubatus (Schreber)), and numerous antelope spe-
cies (Du Toit et al. 2003). In contrast, the carabid
beetle fauna of the Park is poorly known, although
components of the Park’s fauna have been treated
in monographs by Basilewsky (1977) and Cassola
(2002). Owur recent contributions towards the
knowledge of this fauna include Mawdsley and
Sithole (2008, 2009) and Mawdsley (2009).

Figure 1. Adult female of Tefflus meyerlei delagorguei,
N’'waswitshaka Research Camp, Kruger National Park.

Materials and Methods

Figure 2. Adult Achatina land snail, Skukuza, Kruger

Specimens examined are deposited in the fol- National Park.

lowing collections: KNPC - Kruger National Park

Museum Collection, Skukuza, Republic of South

Africa; NMNH - National Museum of Natural History, Smithsonian Institution, Washington, D.C.,
USA; TMSA - Transvaal Museum, Pretoria, Republic of South Africa.

Field investigations of the natural history of 7. m. delagorguei were conducted in the Kruger Na-
tional Park, Mpumalanga Province, Republic of South Africa, between 7 December and 20 December,
2009, and between 28 November and 16 December, 2010. Our investigations focused on the areas sur-
rounding the Skukuza, Pretoriuskop, and Satara tourist camps, where many of the museum specimens
of T. m. delagorguei and other large-bodied Carabidae had been collected. Diurnal visual surveys for
adult beetles were conducted by either driving slowly or walking along roads, trails, and firebreaks.
Diurnal surveys were conducted in multiple vegetation communities as defined by Gertenbach (1983):
Acacia grandicornuta Gerstner (Leguminosae) bottomland sodic flats; Acacia nigrescens Oliver
(Leguminosae) — Combretum apiculatum Sonder (Combretaceae) woodland; Terminalia prunioides Lawson
(Combretaceae) woodland; Terminalia sericea Burchell (Combretaceae) woodland; and riparian gallery
forest. Diurnal surveys were conducted from 8 AM to 4 PM daily under all weather conditions, ranging
from full sun to partial clouds to overcast to light rain to heavy rain. In addition to the diurnal surveys,
pitfall traps of 7 cm to 20 cm diameter were deployed in the same vegetation communities where diurnal
surveys were conducted, in order to sample nocturnally active Carabidae. Nocturnal “headlamping”
surveys for Tefflus spp. and other Carabidae were also conducted in the Skukuza tourist camp and the
N’'waswitshaka research camp near Skukuza.
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Genus Tefflus Latreille (1822: 87)
Type species. Carabus meyerlei Fabricius (1801:169).

Diagnosis. From sympatric species in the tribe Panagaeini, the species of Tefflus can be immediately
recognized by the large body size (length 24-55 mm), hexagonal pronotal shape, planate pronotal disc,
elytral punctures in double rows separated by large elevated carinae, lack of functional flight wings, and
lack of orange or yellow elytral markings (Basilewsky 1946). Males in this genus have the first and
second tarsomeres of the protarsi enlarged (Figures 3, 5).

Distribution. The genus Tefflus is widely distributed throughout sub-Saharan Africa, with 14 species
and 41 subspecies (Basilewsky 1946). For the Republic of South Africa, Basilewsky (1946) published
several collection records for T. meyerlei delagorguei Guérin-Méneville, and a doubtful record for 7.
carinatus carinatus Klug. In this paper we confirm the presence of both taxa in the Republic of South
Africa and add new records.

Taxonomic note. The specific epithet of the type species of this genus has often been written “megerlei”
(e.g. Basilewsky 1946) but the original published spelling for this name is “meyerlei” (Fabricius 1801:169).

Tefflus carinatus carinatus Klug (1853:247)
Figures 3-4, 6.

Diagnosis. The smaller of the two species of Tefflus in the Republic of South Africa (length 26-37 mm);
vertex of head with large, round distinct punctures; pronotum with large, irregular round punctures,
punctures not confluent; femora and tibiae with multiple stout suberect setae; elytra flattened, disc
planate; elytral carinae narrower than adjacent rows of punctures; integument black or metallic violet.

Historical record from South Africa. “Transvaal” (Basilewsky 1946). The species has also been
recorded from present-day Democratic Republic of the Congo, Malawi, Mozambique, Tanzania, and Zim-
babwe (Basilewsky 1946).

4

Figures 3-5. Adult males of Tefflus spp. 3) Tefflus carinatus carinatus, Ndumu, KwaZulu-Natal Province, South
Africa. 4) Tefflus carinatus carinatus, Nelspruit, Mpumalanga Province, South Africa. 5) Tefflus meyerlei
delagorguei, Loskop, Mpumalanga Province, South Africa.
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Specimens examined. REPUBLIC OF SOUTH AFRICA: KwaZulu-Natal Province, Ndumu, XII.1960
(1 male, TMSA). Mpumalanga Province, Nelspruit (1 male, NMNH).

Taxonomic note. Basilewsky (1946) divided T. carinatus into three subspecies on the basis of dorsal
coloration and geographic distribution. Two of these subspecies, the nominate 7. c. carinatus and T. c.
violaceus, occur in southern Africa, with the Zambezi River serving as a dividing line between the geo-
graphic distributions of these two subspecies. According to Basilewsky (1946), the southern subspecies 7.
c. carinatus has black dorsal coloration, while the northern subspecies 7. c. violaceus Klug has violet
dorsal coloration. We examined black as well as metallic violet specimens of 7. carinatus from the
Republic of South Africa (Figures 3-4), suggesting that further revision of this complex and re-evaluation
of the subspecific taxa recognized by Basilewsky (1946) is probably in order.

Tefflus meyerlei delagorguei Guérin-Méneville (1845: 285)
Figures 1, 5, 6.

Diagnosis. The larger of the two species of Tefflus in the Republic of South Africa (length 39-54 mm);
vertex of head smooth with transverse rugae adjacent to eyes; pronotal punctures less distinct and often
confluent; femora and tibiae with few if any stout suberect setae; elytral disc convex; elytral carinae as
broad or broader than adjacent rows of punctures, top of each carina smooth and shining; integument

black and shining. This is the species whose adult and larval forms were illustrated by Picker et al.
(2004).

Historical records from South Africa. Free State Province, Vrede. Gauteng Province, Monts Zoutpans,
Pretoria. KwaZulu-Natal Province, Durban, Nagana, “Tongaland,” “Zululand.” Limpopo Province:
Nylstroom (Basilewsky 1946). Tefflus meyerlei is widely distributed throughout sub-Saharan Africa
(Basilewsky 1946) and the subspecies 7. m. delagorguei has also been recorded from present-day Malawi,
Mozambique, Swaziland, and Zimbabwe (Basilewsky 1946; Magagula 2003, 2006).

Specimens examined. REPUBLIC OF SOUTH AFRICA : KwaZulu-Natal Province, Dukuduku, 10.1.1903
(1 male, TMSA), Empangeni, XI1.1976 (1 female, TMSA), Eshowe, 16.X1.1967 (1 male, NMNH), “E.
Zululand” (1 male, TMSA), Frieschgewaag, I1.1903 (1 female, TMSA), Mkuzi, IV.1950 (1 male, TMSA),
Umfolozi, X.1924 (1 female, TMSA), Umfolozi River, 1.XI1.1922 (1 male, TMSA). Limpopo Province,
Koedoes River, XI1.1902 (1 female, TMSA), Marieps Mountain, IX.1925 (1 male, TMSA), 25 miles N of
Punda Milia, Kruger National Park, I1.1960 (1 male, TMSA), Tzaneen, X-X1.1974 (1 male, NMNH),
Tzaneen, Glen Allen, IV.1974 (2 males, NMNH), 12 miles N Tzaneen, 15.XI1.1964 (3 males, 2 females,
NMNH). Mpumalanga Province, Barberton, 8.1.1911 (1 male, TMSA), 7.11.1957 (1 male, TMSA), Loskop,
XI1.1959 (1 male, TMSA), Nelspruit, XI1.1967 (1 female, TMSA), N'waswitshaka Research Camp,
19.X11.2009 (1 female, NMNH), Pretoriuskop, 19.X1.2010 (1 female, TMSA), Skukuza, Kruger National
Park (1 male, 1 female, KNPC).

Observations on the natural history of Tefflus meyerlei delagorguei

In November 2009 and November-December 2010, we conducted preliminary investigations of the
natural history of Tefflus meyerlei delagorguei in the Kruger National Park, Republic of South Africa.
Based on the specimen records presented above, this species appears to be widely distributed in the Park,
from Punda Maria (= Punda Milia) in the north to Pretoriuskop and Skukuza in the south (Figure 6).
There are relatively few specimens of T. m. delagorguei from the Kruger National Park in museum
collections but in our experience this most likely represents a lack of collecting activities rather than
actual scarcity. Tefflus m. delagorguei is not uncommon in the Park and adults are encountered approxi-
mately as frequently as adults of other large Carabidae (specifically species of the tribe Anthiini).

Adults of T. m. delagorguei are typically encountered singly, walking rapidly along the ground in
open woodlands, including Terminalia sericea Burchell (Combretaceae) woodland and Acacia nigrescens
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Oliver (Leguminosae) — Combretum apiculatum
Sonder (Combretaceae) woodland (Gertenbach
1983). Productive sampling methods for 7. m.
delagorguei include: driving slowing along sand
or gravel roads during seasonal rains and looking
for adult beetles; using an electric light or headlamp
to examine the ground at night after seasonal rains
(the so-called “headlamping” technique); and the
use of large-diameter (10 cm or greater) pitfall traps.
We have observed that smaller diameter pitfall
traps (less than 10 cm diameter) are less effective
at capturing adults of 7. m. delagorguei and other
large carabids.

As noted in the introduction, species of Tefflus Figure 6. Distribution of Tefflus species in South Africa.
are predators of land snails, particularly the giant  Collecting localities of T. carinatus carinatus are indicated
land snails in the genus Achatina Lamarck (Krauss by black stars. Collecting localities of T. meyerlei
1955, 1964; Barker 2002). In Kruger National delagorguei are indicated by black and white circles.
Park, we have observed that the activity patterns
of these snails are markedly associated with seasonal rains. Adult snails (Figure 2) are active diurnally
during rainfall events and remain active until the ground dries. After the ground dries, the adult snails
are no longer active diurnally but may still be active nocturnally.

The activity patterns of adults of T. m. delagorguei closely follow the activity patterns of their snail
prey. The records summarized above for the Republic of South Africa suggest that adults of 7. m.
delagorguei are active primarily during the summer monsoon season, with all known collections between
September and April and the majority of collections between November and February, coinciding with the
summer monsoon season. In Kruger National Park, adults of T. m. delagorguei emerge during or
immediately following seasonal monsoon rain events and remain active briefly diurnally following rain
events. The adult beetles are also active nocturnally during the rainy season and can be collected by the
use of headlamps in open woodland areas. We did not observe snail predation by adult 7. m. delagorguei
but we did observe empty snail shells on the ground in areas where beetles were active. The rapid
walking behavior noted above probably represents a foraging behavior aimed at detecting snail prey.

Larvae of T. m. delagorguei are free-living (Picker et al. 2004) and can be found actively crawling on
bare ground or in leaf litter, particularly in areas where their snail prey are active. We interpret this
active crawling behavior as a foraging behavior, although it may also serve the mature larvae as a
mechanism for finding a suitable pupation site. In Kruger National Park, we encountered larvae of T. m.
delagorguei during diurnal searches of leaf litter of riparian gallery forests and in upland Acacia nigrescens
— Combretum apiculatum woodland (Gertenbach 1983).

In capturing and handling adults of 7' m. delagorguei, we discovered that these beetles emit strongly-
scented pygidial gland secretions. Asinother Carabidae (Scott et al. 1975; Huey and Pianka 1977), these
secretions probably constitute an anti-predator defense. We never observed spraying of secretions from
the pygidial glands as has been reported in species of the carabid tribe Anthiini (Huey and Pianka 1977).
We also did not observe predation by other organisms on adults or larvae of Tefflus species. On one
occasion we observed an adult female of T. m. delagorguei with damaged elytra that apparently was the
result of an attempted predation event. The size and extent of the damage are suggestive of predation by
a species of mongoose (Mammalia: Herpestidae), which have been reported as potential predators of other
large-bodied Carabidae (Mares 2002).
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