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have been reported from scveral places outside
this distribution range (i.c. Cape Province: West
Cape Natures Valley, East London; vide mate-
rial examincd). Whitc (1986), however, indicatces
a more extended distribution range chat corre-
sponds well with the known occurrence of A.
munroanum. No other Ekebergia specics’ have
been reported as hosts for Ceratitis fruit flics.
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This paper presents results from the National Muscum of Namibia's Marine-littoral Survey,
1998, which sampled the inter-tidal invertebrate fauna from the Kuncne Mouth on the
Namibian/Angolan border to Tsitsikamma National Park in the Eastern Cape of South
Africa at 69 sampling stations. Taxonomic notes, distribution and biology of specics in tcn
familics of Diptera are dealt with from the survey, namcly: Chironomidae, Canacidae, Chlo-
ropidac, Milichiidac, Tethinidae, Ephydridac, Sphacroceridac, Coclopidac, Sarcophagidac
and Anthomyiidae. Biogcography is discussed in relation to ocean cutrents (Agulhas Cur-
rent and Benguela Upwelling System) on the southwestern and southern African coast and
to the three recognised coastal provinces. Kelp is found to be the primary producer, and the
distribution of marine algac is cxamined. Within the family Chironomidac, the phylogenetic
position of the subfamily Telmatogetoninac is discussed and a key is provided for the
afrotropical species of the subfamily. One species, viz Telmatogeton minor (Kicfler) (new to
Namibia) is rccorded and its biology briefly discussed. A key to the two species of recorded
Chloropidae, viz. Siphunculina nr. Iurida (Enderlcin) and Eutropha lindneri Sabrosky, is
provided. Adults of Eutropha lindneri were attracted to decomposing Cape Fur Seal
Arctocephalus pusillus (Schreber) carcasses on the coast, and larvae and puparia were discov-
cred beneath the skin. This is the first record of Chlaropidac feeding on mammalian carrion
and the carrion-feeding habit in Chloropidac is discussed. Adults of £, lindneri were found
10 be more variable than was formerly thought and the male terminalia are described and
figured for the first time. A new specics, Asmeringa namibia Mathis, sp. nov. (Ephydridac)
from Namibia is described and a key to afrotropical Asmeringa Becker, incorporating the
new specics, is presented. Duc to taxonomic difficulties the Coclopidac could not be iden-
tified to species. Two species of Sarcophagidae were found to be cxclusively coastal, viz.
Sarcophaga (L.) namibia Reed and Sarcophaga (L) maritima Engel, where they occur as
scavengers, the former having been reared from the carcasses of Cape Fur scals. The specics
arc allopatric, with $. namibia occurring along the Namibian and northern South African
coast, S. maritima being found in South Africa south of 33°08°05"S, 18°00°08"E. A key to
scparaic the two species is presented, with illustrations of the distiphallus of the two specics.
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A new synonym: Parathalattisca namibica Lehrer, 1995 syn. nov. = Sarcophaga (Liosarcophaga)
namibia Reed, 1974, is proposed. Three species of Anthomyiidae are recorded from south-
ern Africa, an illustraced key is provided, and the occurrence of the three species is dis-
cussed. Two species, Fucellia capensis (Schiner, 1868) and E maritima (Haliday) were sam-
pled during the survey, the latter being a new, possibly introduced, species to southern
Africa. A new synonym: Fucellia baltica Lyncborg, 1965 syn. nov. = Fucellia capensis (Schincr,
1868) is proposcd. Six species of Canacidac arc recorded, viz. Canace rossii Canzoneri (new
to Namibia), Dynomiella cala (Cresson), D. stuckenbergi (Wirth), D. spinosa Wirth,
Xanthocanace capensis Wicth, and Nocticanace cyclura Mathis & Wirth, 1979, and keys arc
provided for all afrotropical subfamilics, tribes, genera and species of Canacidac. Four spe-
cies of Tethinidac arc recorded, viz. Horaismoptera micraphthalma (Bezzi) (new to South
Aftica), Afrotethina persimilis Munari, 1991 (ncw to South Africa), A. femoralis (Munari)
{new to Namibia), and A. stuckenbergi Munari (ncw to Namibia) and a key to the four
specics is given. Eight species of Ephydridac are recorded, viz. Paralimna (P.) bicolor
(Macquart), Asmeringa africana (Wirth) (new to Namibia), Atissa 2kasrensis Becker, Ochthera
(Q.) pracdatoria (Loew) (new 1o Namibia), Elepbantinosoma cogani Mathis 8 Dceming
{new 1o Namibia), Eremotrichom 2meridionale (Canzoneri & Vicnna) (new to Namibia),
Epbydra stuckenbergi Wirth, and Haloscasella dichacta (Locw) (new to Namibia). Six species
of Sphacroceridae are recorded, viz. Rachispoda fuscipennis (Haliday) (new to Namibia),
Thoracochaeta braclystoma (Stenhammar), 7. pertica Marshall & Rohdéck, T securis Marshall
& Rohdécek, T fale Marshall & Rohdéek, 7. pugillaris Marshall & Rohitck and an illus-
trated key to species of the southwestern African scaboard provided. One species of
Milichiidae, Desmometapa singaporensis Kertész (new to Namibia) is recorded.

INTRODUCTION

The southwestern scaboard of Africa has been
the subject of a number of specific studics of
the ccology of sandy beaches and rocky shore-
lines (vide Bally 1987 for a review of Bengucla
studics). Key papers for the southwestern At-
lantic coastline, from north to south, are:
Kensley & Penrith (1973) for southern Angola,
Mogamedes (now Namibe); Kenslcy & Penrith
(1980) for Falsc Cape Frio 1o the Kuncne River
in Namibia; Tacr er al. (1985) for Toscanini,
Hoarusib River mouth arca and Bosluisbaai
(Namibia); Penrith & Kensley (1970a) Rocky
Point; Donn & Cockcroft (1989) for Langstrand
and Cape Cross (Namibia); Walvis Bay
(McLachlan 1985); Liideritzbucht (Penrith &
Kensley 1970b); Bally (1987) summarised in-
formation for the South African part of the Ben-
gucla coast from Cape Point to the Orange River;
the Cape Peninsula (Brown 1971); and Lange-
baan Lagoon (Day 1959). McLachlan ez 4/,
(1981) reported on the Indian Ocean coastline

from Cape Point to Sordwana, Natal. Brown &
Jarman (1978) provide an overview of the bio-
geography of the southern African coastline.
Thesc studies paid only superficial attention o
the Hexapoda component of the littoral fauna

In January 1998, the National Museum of Na-
mibia in collaboration with Zoologisches Mu-
scum fiir Naturkunde, Berlin, instigated a sur
vey of the inter-tidal littoral invertebrate faum {3
of the southwestern Atlantic and southernmost
Indian Occan coastlines (Benguela system), from
the Kunene River mouth on the Namibian/Aa
golan border to Tsitsikamma National Park in}:4
the Eastern Cape of South Africa (vide Figures
1-4). The purpose was to cxamine the hexapod
community of the inter-tidal zone (here used to
imply the arca between low and high tide mark),
by taking samples at regular intervals along thx
coast to ascertain specics composition and
faunistics. The survey predominantly focused os
the fauna associated with kelp on sandy beacheg;
and for this reason very little of the fauna assoy
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. dated with rocky outcrops was sampled in Na-
# mibia. Results regarding the flies (Diptera) are
A geported here.

: Few southern African littoral studies have dealt
consistently with inscct faunas, especially the
wariety of dipterous familics. Those that do, of-
ten contain misidentifications. Of the six taxa
.. listed under ‘Diptera’ in Bally (1987: 766), for
g, example, three taxa (Colpometopus basicornis
(Rairmaire, 1895) and the genera Colpomeropus
Abcille de Perrin, 1900, and Phyilotreta Stepnes,
1839 (as Pyllotreta [sic)), arc wrongly placed, all
being Coleoptcra. Elsewhere, other more spe-
dfic studics have used Diptera as indicators of
habitat change or pollution in maritime habi-
- tats {e.g. Englund 2000a, 2000b). Ards (1957)
dealt principally with dipterous families associ-
B:ated with sand dunc systems, rather than with
- the truc littoral fauna.

“ The majority of dipterous species along the
Namibian and South African coastlines arc as-
sociated with kelp, decomposing marine ani-
mals, birds, or mammals (A.H. Kirk-Spriggs
pers. obs.), with kelp forming a major compo-
pent in the trophic requirement of many spe-
dies. From north to south, there is a marked in-
aeasc in the quantitics of kelp distributed along
the coastline, being particularly abundant in
‘rocky bays and inlets adjacent 1o headlands, e.g.
Rocky Point, Angra and Guano Bays. In some
Jocalitics, such as Méwe Bay and Terrace Beach,
“the kelp is fragmented into short lengths by the
g aaion of waves, and this in turn appears to be
¢ preferred by some dipterous familics, such as the
i Coclopidac and Sphacroceridac, but not exclu-
isively so.

Q2 Laminaria pallida Greville cx ) Agardh (Lamina-
Jeiales: Laminariaccac) is the only kelp species
taurrently known to occur along the Namibian
ooastline, occurring sympatrically with Ecklonia
imaxima (Osbeck) Papenfuss (Laminariales:
hriaceac) south of the Orange River as far as
§iiithe Cape of South Africa. A third kelp species,
UMacrocystis angustifolia Bory (Laminariales:
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Lessoniaceac), is limited to the Cape of South
Africa (Branch ef al. 1994: 316)). Algac of the
species Porplyra capensis Kuctzing (Bangiales:
Bangiaceac) (although not recorded from Na-
mibia (Branch ¢z a/. 1994: 322)), was obscrved
at several rocky outcrops along the coast (A.H.
Kirk-Spriggs pets. obs), and it is probably the
dominant species fed upon by inter-tidal larvac.

This paper deals with the taxonomy, biology,
faunistics and biogcography of the dipterous
familics: Chironomidae, Canacidae, Chloropi-
dae, Milichiidae, Tethinidae, Ephydridae, Sphac-
roceridae, Coclopidac, Sarcophagidac and An-
thomyiidac. Dolichopodidac and Empididac
collccted during the survey are not included as
the material was destroyed in transit.

MATERIALS & METHODS

Samples were taken at 69 sampling stations (vide
Appendix 1); 52 in Namibia and 17 in South
Africa. Diptera were sampled by usc of a fine
meshed net, which was cither swept over shore
debris, or was quickly placed over isolated
patches of kelp and the kelp agitated to cause
the flics to fly or crawl up into the net. The flies
were then removed with an aspirator, killed us-
ing cthyl acctate and then micro-pinned into
flat trays. Upon return to the laboratory, the flics
were staged on ‘nu-poly’ strips and full data la-
bels added.

Immature stages (larvac) were exuracted from
partially covered kelp, from the carcasses of scals,
and from bencath beds of kelp. Larvac were ci-
ther preserved in 70% alcohol for further study,
or placed on a bed of fine sand to facilitate pupa-
riation. Puparia were then scgregated into indi-
vidual vials until adult flics emerged and these
were left for 24 hours to allow for sclerotisation
and hardening before being killed and micro-
pinned.

Bilaterally symmetrical structures in the new
specics description are described in the singular.
Holotypc and paratype label data are quoted as
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Figures 1-4. Examples of coastal habitats on the southwest Aftican seaboard. 1, Atlantic coast at Cape
Fria, Namibia, is typical of the northern beaches south of the Kunene River, having only isolated
clumps of kelp for Jarval breeding; 2, deep beds of cockle shells and other debris at 17927°05S,
11°44'35"E, Namibia, arc sampled; 3, Rocky Point, Namibia, which has decp beds of kelp, cockle
shells and other debris; 4, Guano beach, ncar Liideritz, Namibia, here the accumulations of kelp are
much more pronounced (photographs: Barbara Uhlig). Figure 5. Decomposing Cape Fur Seal at
Cape Fria, Namibia, the usual larval medium of Eutropha lindneri Sabrosky (Chloropidac). Figurc 6
Masscd puparia of Entropha lindneri Sabrosky (Chloropidac) in sand bencath decomposing Cape Fur
Scal at Cape Fria, Namibia (photographs: Eugéne Marais).
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they appear; a slash (/) indicates the end of a
linc of print, two slashes (/) signify data on a
further label. Significant supplementary or quali-
fying information is presented in square paren-
theses when considered necessary.

- Abbreviations used in the text: BMNH = The

Natural History Museum, London; NMNW =
National Muscum of Namibia, Windhock;
USNM = National Muscum of Natural History,
Washington D.C., USA; ZMHU = Zoologisches
Museum fiir Naturkunde der Humboldt-
Universitiit, Berlin.

SYSTEMATICS

For keys to families of Diptera the reader is re-
fetred to Barraclough & Londt (1985) and
Barraclough (1995). A list of sampling stations

k ¥ in numerical order is provided in Appendix 1
- and the presence or absence of sampled species
i« from all sampling stations in Appendix I1.

Chironomidae (‘non-biting midges’)

The Chironomidac, commonly known as ‘non-

‘% biting midges', arc a group of small to medium-
3. sized Nematocera which superficially resemble

mosquitoes. They occur in all zoogcographic
segions, with over 5 000 specics known world-
wide. Over 400 species have been recorded from

. the Afrotropical Region (Freeman & Cranston
-~ 1980: 175), but the Namibian fauna has not
" been studied in detail. The majority of species

have larvae that develop in fresh water (‘blood-

- worms'), but some species inhabit marine envi-

ronments, usually occurring in the inter-tidal

i -‘, 2one (Barraclough 8 Londt 1985: 292).
* Subfamily: Telmatogetoninae Brundin
. The subfamily is widespread from sub-Antarc-

i tcislands through tropical and temperate coasts
* “as far north as Norway, Japan, Newfoundland

and Alaska. Early idcas on the marine midges
implied monophyly - in a subfamily Clunieninac

.. ortribe Clunionini of the subfamily Orthocladii-

nac. This grouping compriscd taxa centred on
Clunio Haliday, 1855, small midges of inter-tidal
shores, rock pools and reefs and gencera such as
Telmarogeton Schiner, 1866, and Thalassomya
Schiner, 1856, larger taxa of wave-swept coastal
rocks, or montanc Hawai'ian strcams. In real-
ity, all that the two groupings had in common
was their marinc habitat and some reductional
features of the adult body. As carly as 1960,
Strenzke, using Hennig's approach to determine
relationships, assessed the Clunéo grouping to
be sister 10 a cladc of Orthocladiinac with ter-
restrial larvae. Strenzke was, however, less cer-
tain about Zelmatogeton and allics, but recog-
nised it as plesiomorphic and unrelated 1o
Clunio, and he dismembered the polyphyletic
Clunioninac.

The subsequent history of Telmasogeton and al-
lics has been controversial. Brundin (1966)
claimed a relationship to the Diamesinac, al-
though he acknowledged all shared states ap-
peared to be plesiomorphies and distinctive fea-
tures were all highly autapomorphic. In a com-
prehensive survey of female genitalia of Chi-
ronomidac, Sazther (1977) suggested that on
these features alone, the taxon descrved family
rank as sister to the remaining Chironomidac.
Ina critique of Serther's use of symplesiomorphics,
autapomorphics and non-parsimonious reason-
ing, Ashe er al. (1987) disputed this, adding that
a marine ancestor for the Chironomidac radia-
tion was prima facie unlikely. Molecular data
(Cranston & Cook unpub.) supports the posi-
tion cspoused by Szther, although the subfamily
may be sister to Aphroteniinac, with both com-
bined as sister to the remaining Chironomidac.

Specics of Telmatogetoninac tend to show
reductional and autapomorphic characters, and
gencric descriptions frequently lack phylogenctic
justification. At present it is best to consider that
there are two genera, Thalassomya Schiner and
Telmatogeton Schiner, the latter including at least
Paraclunio Kieffer, 1911, Halirytus Eaton, 1875,
and Psamathiomyia Dcby, 1889. Worldwide,
Telmazsogeton includes some 20 species, of which
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six are found in Hawai'i in the splash zone be-

Kya Maru (sampling station 10). This part of

B
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One or 2 intrafrontal sctac in addition

Vein M with last section more or less

side freshwater waterfalls. Thalassomya has 9 the Namibian coastline has very few rock out-  § to sctulac ifany straight, not distinctly arcuate; meso-
described specics from most temperate-tropical crops, and this, together with the fact that the §i i Nocticanace Malloch frons with barc arcas, not denscly sctu-
coasts, all living in tubes in similar sites to spe- survey focuscd chicfly on sandy beaches, prob-  § [6 species in the Afrotropical Region] lose; fronto-orbital sctac 4; sctac in gen-
cics of larval Telmatogeton, predominantly be- ably explains why the species was not sampled 3 3. Lateroclinate fronto-orbital sctae 3; kate- cral dark coloured .
tween high and low tide in green algac such as clsewhere. g ! pisternal seta lacking (Tribe Canacini) .... cervensennneneens Dynomiella Giordani Soika
Enteromorpha Link (Ulvaccae). Several specics B retseene Canace Haliday (4 specics in the Afrotropical Region
of lagval Tefmatogeson have been obscrved to in- Canacidae (‘beach-flics’) - [3 specics in the Afrotropical Region] (South Africa and Namibia); Mathis
teract antagonistically, apparently competing for ¥ - Lateroclinate fronto-orbital setac 4 or 1982: 9-11])
optimal larval feeding and/or pupation sites with The acalyptrate family Canacidac is small and % more; katepisternal seta sometimes
respect to tide level (Robles 1984; Cranston pers. primarily includes shore-inhabiting maritime - present (Tribe Dynomiellini)............... 4 Subfamily: Canacinac Jones
obs.). Telmatogetoninac larvac and pupac can flics that are better known as ‘beach-flics’ or ‘susf- f 4 Katepisternal scta present, sometimes
be recognised from keys and descriptions in flics’. Although superficially resembling the k4 PAlE oot ianannases Fsocanace Mathis KEY TO AFROTROPICAL SPECIES OF
Cranston (1983, 1986). Ephydridac, the family Canacidac is probably F [3 species in the Afrotropical Region] CANACE HALIDAY.
more closcly related to the Tethinidac (Cogan - Katepisternal seta absent co.veescecinnnenees 5
IDENTIFICATION KEY TO ADULT 1980a: 694; Mathis 1992: 1). Larvac develop 5. Anterior notopleural scta lacking; lateral 1. Gena with 3-4 large, dorsoclinate setac
AFROTROPICALTELMATOGETONINAE in and fced upon marine algac on rocks and play scutcllar setac 1 pair .ocoeeeuecvereosesssessennenns below eye...... 2
(after Cranston 1989; Wirth 1947). ardlein the recycling of nutrients in coastal ar- ¢ Trichocanace Wirth - Gena with 2 large, dorsoclinate sctac
cas, and this explains their distribution along [1 species in the Afrotropical Region, T below eye .
1. Acrostichal setac numerous. Tarsomere the southwestern African scaboard, where sinensis Wirth, 1951, Madagascar; e Canace zvuy Mathis 8 Freidberg
5 simple ‘beach-fly’ species are virtually restricted to rocky Mathis 1982: 22) 2. Posterior process of surstylus robust,
............... Thalassomya africana Edwards outcrops or sheltered lagoons (A.H. Kirk-Spriges %, - Anterior notopleural seta present; lateral slightly enlarged subapically ..cvcvvnccenneee
. Acrostichal setac absent. Tarsomere 5 tri- pers. obs.). Mathis (1982) and Mathis 8¢ Freid- scutcllar setac 2 pairs ccoevieceieninenneene 6 eeecereeseene Canace nasica (Haliday)
lobed (Telmatogeton) ..euneennnnnecn... 2 berg (1991) reviewed most afrotropical species 6. Vein M with last section arcuate; meso- - Posterior process of surstylus generally
2. Winglength >5 mm; dark, wings smoky from Namibia and South Africa, and all 3% frons uniformly and denscly sctulose; thinner and gradually becoming nar-
brown; body very sctose (> 50 scutcllars) afrotropical species then known were included . fronto-orbital sctac 4-6; setac in general TOWCT LOWATd PEX «.euvvverrenrsssssnesisssessessons
wwurenrs Telmatogeton sanctipauli (Schincr) in a recent world catalogue (Mathis 1992). S J—— XanthocanaceHendel e, Canace rossii Canzoneri

- Wing length <4 mm; light brown, wings
grey; body weakly setose (¢. 12 scutcllars)
................ Telmatogeton minor (Kicller)

Telmatogeton miner (Kicffer, 1914: 260).
TAXONOMIC NOTES: Two specics of Tedmato-geton
Schiner, 1866, occur in the Alrotropical Region.
Both species in the genus are confined to the
marine inter-tidal zone, where they are encoun-
tered as adults actively scurrying over rocks in
the splash zone (Cranston 1989: 19). We have
been informed (B. Stuckenberg pers. comm.)
that the specics is frequently encountered on the
South African coastline.

DISTRIBUTION: Afrotropical: South Africa (Mo-
nille Pt., Capc Town). New to Namibia.
NOTES: During the survey this specics was only
collected from one locality, where adults were
observed walking on marine algac (Porphyra
capensis) in the splash zonc on the wreck of the

ANNOTATED KEY TO SUBFAMILIES, TRI- :
BES AND GENERA OF AFROTROPICAL

CANACIDAE

1. Lateroclinate fronto-orbital sctae 3 and
katcpisternal scta usually present (lack-
ing in the grisescens group of Procanace);
lamella of female terminalia bearing 2
large sctac, one apical the other subapi-
cal, cach rather bluntly rounded (Sub-
family Nocticanacinac) .....oouecececeernenns 2

- Latcroclinate fronto-orbital setac either
4 or more, or 3 and with katcpisternal
seta lacking; lamella of female terminalia

with 1 large, apical scta, this usually acu- ;

tely pointed (Subfamily Canacinac) ... 3
2. Intrafrontal sctac absent, although ante-
rior '/, of frons occasionally bearing scat-
tered sctulac ooennneee Procanace Hendd

[1 species in the Afrotropical Region, X.
capensis Wirth, 1956, South Africa;
Mathis 1982: 24}

: Figures 7-8. Posterior surstylar process (lateral aspect) of Canace spp. (Canacidac). 7, Canace nasica

[6 specics in the Afrotropical Region] . (Haliday); 8, Canace rossii Canzoneri. Scale bar = 0.1 mm.
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Canace rossii Canzoneri, 1982: 61.

TAXONOMIC NOTEs: This spccics is very similar
and closcly related to C. nasica (Haliday, 1839),
and distinguishing between these two species
usually requires study of the male terminalia
(Figures 7-8).

DISTRIBUTION: Afrotropical: Sierra Leone (Mathis
1992: 4). New to Namibia.

Notes: Two of the three sites where this species
was sampled were isolated rock outcrops with
marine algac (Porphyms capensis) on the
Namibian coastline. The restricted northern dis-
tribution of the species (vide Appendix 11) may
indicate a more extensive distribution north of
the Kunene River.

KEY TO AFROTROPICAL SPECIES OF
DYNOMIELLA GIORDANI SOIKA.

1. Sctac on lower pleural arcas pale and very
fine; forefemur lacking anteroventral
spinc-like sctac; midfemur of male with
prominent, posteroventral series of black

- Sctac on lower pleural arcas black;
forcfemur bearing antcroventral spinc-
like sctac (except in males of D. cala);
midfemur of malc lacking prominent,
POSLEroventral SCac c.uscivecsesesusessenesess 3

2. Head greatly produced triangulasly in
front of cyes, mesofrons extended to
lunular margin, with a bare medial arca
between lateral mesofrontal sctac and
extended entire length; legs with fine
white setulae, lacking black sctac except
for 1-4 on postcroventral surface of
forcfemur and in malc with 8-12 on
posteroventral surface of midfemur ........
.................... Dynomiella glaweca (Winth)

- Head only slightly produced in front of
cyes; mesofrons in form of a triangle,
cxtended not more than %, way to
lunular margin, medial barc arca small;
legs with abundant black sctac and finc
white sctulae; midfemur of male with
conspicuous posteroventral scrics of

about 15 black scta

.................................

3. Forcfemur of malc lacking black antcro- k Xanthocanace capensis Wirth, 1956: 47.

ventral sctae, that of female with 6-8 ‘¢ psTRiBUTION: Afrotropical: South Africa (Cape)

closcly set, slender sctac on distal half; in (Cogan 1980a: 694; Mathis 1992: G).

smaller specics, 2.75 mm or smaller | NOTES: Xanthocanace is tepresented by a single

..................... Dynomiella cala (Cresson) . species, X. capensis, in the Afrotropical Region,
- Forefemur of both sexes bearing antero- i athough two other species are found in the
ventrally 4-6 widely spaced, very stout b2 southern Palacarctic Region (Egypt, Sinai;
black spine-like setac on distal half; larger | Mathis & Freidberg 1982). Between these two
specics, 3 mm or larger ...eencivinivnsisinsnin nather disjunct localities (the Sinai and South
coreerrenneerenee Dynamiella spinosa (Wirth) Aftica), other specics of Xanthocanace are likely
to occur. During the current survey this specics
“was only sampled from West Coast National
Park (Langebaan Lagoon) and Struisbaai in
South Africa.

Dynomiella cala (Cresson, 1934: 220).
DISTRIBUTION: Afrotropical: South Africa (Cape) -
(Cogan 1980a: 694; Mathis 1992: 5).
Notes: This species was only sampled at West ©
Coast National Park (Langcbaan Lagoon). This
site differed much from other sampling stations °
and yiclded some unusual species (vide section -
on Anthomyiidac, Discussion, Appendix 1)
The site was a white sandy sheltered lagoon, with ;
no kelp, but with thick beds of other marine
algac along the strand linc.

Subfamily: Nocticanacinae Mathis

* Nocticanace cyclura Mathis & Wirth, 1979: 791.
_ DISTRIBUTION: Affotropical: Madagascar (Mathis
+71992: 5). New to South Africa.
% notEs: This species was only sampled from
-/Stilbaai-Wes (site 56), a sandy bay with small
: beds of scaweed and other debris, and Driftwood
* Bay, a pebble beach without kelp and with very
'ifew dead marine invertebrates or sea grasses
«along the strand line. The specics is probably
associated with the Indian Occan maritime
i fauna of Africa, but until an extensive survey of
¥ the castern African coast is undertaken this can-
ot be substantiated.

Dynomiella stuckenbergi (Wirth, 1956: 50).
DISTRIBUTION: Afrotropical: Namibia (Walvis
Bay) and South Africa (Capc) (Cogan 1980z
694; Mathis 1992: 5). y
Notes: This species shows no distinct distribu-
tional pattern, having been sampled from Sand-
wich Lagoon mouth and Kuiscbmond in Na-.
mibia and McDougal’s Bay and West Coast
National Park in South Africa (vide Appendix:
11). Sites 36 and 51 are, however, brackish la-
goons, and this may indicate a preference ft
this habitat type. Among spccies of Dynomiells
that were collected as part of this study, this spe-
cies occurred at more localitics and was more
abundant. Although common, care must be
taken in identifying this specics, as both D. cals
and D. spinosa occurred sympatrically at one site)]
(station 51).

Chloropidae (‘shoot flics’)

Chloropidac is a large family with one centre of
! wendemism in the Afrotropical Region. They are
<small to medium sized acalyptrate flies, often
distinctly coloured. They Jack an anal vein and
oficn have a shining occllar triangle (Sabrosky
1980a). Larval habits are varied, but many spe-
‘Gesdevelop in the shoots of grasses, and for this
rason some specics are of cconomic importance
s pests of grasses and cereals. A brief review of
the family was recently published by Ismay
[2000).

Dynomiella spinosa Wirth, 1956: 51.
DISTRIBUTION: Afrotropical: South Africa (Cape}
(Cogan 1980a: 694; Mathis 1992: 5).
NoTes: Only sampled from West Coast National

{During the course of the coastal survey large
Park (Langebaan Lagoon), vide D. cala, abe

fmare black chloropids were frequently observed,
ofien in swarms, attracted to freshly washed up

o .
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carcasses of Cape Fur Seal Arctocephalus pusillus
(Schreber, 1776) (Carnivora: Otariidac). Fur-
ther cxamination found thesc to represent the
genus Eutropha Locw, 1866, two species of
which (viz. E. lindneri Sabrosky, 1972, and E.
obscura Sabrosky, 1959) are known te occur in
the Afrotropical Region (Sabrosky 1980a). The
samples were all subscquently found to repre-
sent Eutropha lindneri. An additional scrics of
Siphunculina nv. lurida (Enderlcin, 191 1) was
also sampled during the coursc of the survey,
and a key for the identification of the two spe-
cics is provided below.

KEY TO SPECIES OF CHLOROPIDAE
OCCURRING ON THE SOUTHWEST-

ERN AFRICAN SEABOARD.

1. Sccond costal sector (R,-R,,,) much
shorter than the third (R, -R, ); frons
and scutum dull, heavily dusted ........
......... Siphunculina ns. lurida (Enderlein)

- Second costal sector (R,-R,,)) longer
than third (R, -R, )i frons and scutum
undusted, shining ..vevecenceciiiennes
.................... Eutropha lindneri Sabrosky

Eutropha lindneri Sabrosky, 1972: 2.

TAXONOMIC NOTES: Sabrosky (1972) described
this specics from South Africa and South West
Africa (Namibia). Eutropha lindneri is most
closcly related to E. obscura Sabrosky, the cssen-
tial differences were cnumerated by Sabrosky
(1972). Eusropha lindneri has a datk head, shin-
ing scutum, smooth, shining ancpisternum with
dusting on the dorsal margin, tarsi at least partly
yellowish and R,  less strongly curved anteriorly
and less divergent from M,. Eutropha obscura
has a predominantly yellow head, lateral dusted
stripes on the scutum, entircly shining but ru-
gose ancpisternum, brown tarsi and R, | more
strongly curved anteriorly and more divergent
from M,. The material cxamined in this study
is all referred o £. lindneri, but shows a rather
greater variation than is indicated in Sabrosky's
(1972) paper. There is a distinction in the head
colour between the occiput and the posterior
gena up to the vertical line dividing the gena
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and the anterior part of the head. The posterior
§; partis black in all specimens but the anterior
“BE  part varies from black to dark yellow in both
i sexcs. The tarsi arc uniformly brown in some
specimens, though not black. Some specimens
- have a slightly rugosc ancpisternum. Onc male
| specimen (Cape Fria, 21.iii.1998, cmlerged]
- 04.iv.1998) differs from the remainder. It hasa
¥ bright yellow antcrior part of the head, and the
B scutum is largely rugose, though not dusted. All
" the material has the venation as figured by
Sabrosky (1972) for E. lindneri and agrees with
the thoracic dusting pattern described for that
species. It is, therefore, considered that all the
material is E. findneri, but that variation is more
extensive than the type series indicated. The
criginal description did not include details of
the male genitalia and specimens were dissccted
to confirm that onc species was present. The
male genitalia of E. lindneri (Figures 9-11) arc
similar to those of E. frelvifrons (Haliday, 1833),
the type species of the genus, illustrated by
Andersson (1977). The surstylus is in threc lobes
- asin E. fulvifrons. The anterior lobe is reduced
0 a small strip. The middle {obe has an elon-
'; gate, finger-like extension in both species and
E. lindneri the apex has a small papilla at the
tip- The basal portion of the middle lobe has
' fine dentations. The posterior lobe is smaller
_thanin E. fulvifrons, nearly circular and flat. The
ost important difference is the arm of the
ypandrium, which has a step-like process at
over half its length. This process is absent in E.
fulvifrons. The postgonite is short, as in E.
fulvifrons and is apically extended around the
{base of the acdeagus, as in the genus Lasiosina
Becker, 1903. The specimen from Cape Fria
vide supra) was dissccted, and no differences
were found in the male genitalia. It was con-
duded that the material all represents E. lindneri,
No material of E. obsctra was available for study.
BOLOGICAL NOTES: Ferrar (1987) summarised
records of the biology of chloropid larvac. In
the subfamily Oscincllinae, five genera were re-

4 .192_—'&»\')&”\!1\".“"4‘!1"\'1\'“;..‘..’_‘_ %
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Apbanotrigonum darlingtoniae (Jones, 1916} lar-
vae were found to scavenge on the insect remains
inside pitchers of the California pitcher plantin
the USA (Jones 1916). Cadrema pallida (Locw,
1866) is known to breed in stranded marine
molluscs in Australia (Colless & McAlpine
1970). Conioscinella hinkleyi (Malloch, 1915)
has been reared from decaying horseshee crabs
in the U.S.A. (Norrbom 1983). Polyodaspis
ruficornis (Macquart, 1835) has been reported
as saprophagous on dead caterpillars (Nartshuk
1972). In the subfamily Chloropinac, Pachylo-
phus beckeri Curran, 1828 has been reared from
the pupa of a stem borer (Deeming 1974). These
records are all from invertebrates, whereas the
present record appears to be the first published
record from mammalian carrion. No carlier
records of the lifc history of Eutropha are known,
although most species appear to be associated
with the coast. E. P! Nartshuk (pers. comm.) has
unpublished records of specics of Siphunculina
Rondani, 1856, and Tricimba Lioy, 1864, reared
from cat and snake corpses and dcad fish.

Adule Eutropha lindneri were found 1o be at-
tracted to decomposing Cape Fur Seals Arcto-
cephalus pusillus (Schreber, 1776) (Carnivora:
Ouariidac) washed up on the coast, and larvac
and puparia were discovered in great numbers
beneath the skin and in sand beneath carcasses
(vide Figures 5-G). Adulis were also noted as
being attracted to sheep’s blood on a hessian bag
and to decomposing food wastc. Eutropha
lindneri would appear to be predominantly
coastal in habits and distribution, but onc speci-
men has been sampled considerably further in-
land (Gai-Ais spring, 20°46°017S, 14°01 '12"E),
swept from marginal grasses of a small desert
spring on the gravel plains.

ADDITIONAL MATERIAL EXAMINED: 1699, SKELETON
coAsT PARK, Falsc Cape Fria, 18°28°18"S,
12°01°61"E, 17.iii.1998, A. H. Kirk-Spriggs,
alighting on decomposing cape fur scal Arctacep-
halus pusillus (Schreber) (Otariidac); 399, skEL-

Figures 9-11. Male genitalia of Eutropha lindneri Sabrosky (Chloropidac). 9, cpandrium (ventral
peet); 10, epandrium (apical aspect); 11, hypandrium (ventral aspect). Figure 12. Horaismop
microphthalma (Bezzi) (Tethinidac), wing. Figurc 13. Afrotethina persimilis Munari (Tethinidac), wi
Scale bars: 9-11 = 0.1 mm; 12-13 = 0.2 mm.

giorded as feeding on decayed animal matter.
arrichus pygimaens Lamb, 1918, was found to
fecding on a dead caterpillar of a rice stem
boter in Thailand (Wongsiri er al. 1974).

ETON COAST PARK, Bosluisbaai, 17222'05"S,
11045°23"E, 20.iii.1998, A.H. Kirk-Spriggs,
attracted to domestic rubbish sack with sheep's
blood; 10, SKELETON COAST PARK at: 17°32°227S,
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11°44’36"E, 18.1ii.1998, A.H. Kirk-Spriggs, ex
Cape Fur Seal; 1, Liideritz Dist., Rotkop gate,
26°14'33"S, 15°19'59"E, 01.ix.1998, A.H.
Kirk-Spriggs, refuse skip & on windows; 40,
Namibia, KHORIXAS DIST., Gai-Ais Spring,
20°%6°017S, 14°01'12"E, 22.xii.1998, A.H.
Kirk-Spriggs, sweeping marginal grasses and
sedges.

Siphuneulina nr. lurida (Enderlein, 1911: 231).
DISTRIBUTION: Afrotropical: South Africa (Sabro-
sky 1980a: 705).

NoTEs: Sampled only at Hermanus in the West-
crn Cape of South Africa, where a series was
netted from accumulations of kelp on the up-
per shore (kelp had been cleared) on a sandy
beach.

Milichiidae

Milichiidae is a family of small, usually black,
dull or shining acalyprate flies closely allied to
the Chloropidac. About 250 extant species are
known world-wide, of which 68 species in 12
genera are known from the Afrotropical Region.
The Namibian fauna was briefly reviewed re-
cently by Swann (2000), on which these notes
are based. Larvac of Milichiidae tend to be
saprophagous or coprophagus, but there are
many varied life histories within the group, some
species being associated with ants and bees, some
cavernicolous and some associated with spiders
and their webs.

Only one species, Desmometopa singaporensis
(Kertész), was sampled during the survey. A key
to specics of Desmometapa Loew, 18066, is pro-
vided by Sabrosky (1983). Eight additional spe-
cies are currently known from the Afrotropical
Region (Sabrosky 1980b), of which only three,
viz. D. interfrontalis Sabrosky, 1965, D. inaurata
Lamb, 1914, and D. m-nigrum (Zetterstedt,
1848) arc recorded from southern Africa. Adults
of Desmometopa, including D. singaperensis, are
recorded as being attracted to human facces and
decayed animal matter. Other species have been
observed feeding on juices of prey of predatory
insects, and there are some records of species

attracted to eyes of humans (Sabrosky 1983).
The larvac are mostly recorded as feeding on
decayed plant material. There are no specific
records for D. singaporensis from coastal habi-
tats or from kelp.

Desmometopa singaporensis (Kertész, 1899: 1 94).
TaxoNOMIC NOTES: There has been confusion
over the correct names for specices in this species
complex, with the present species having been
variously named as D. singaporensis, D. palpalis
and D. rarsalis (Sabrosky, 1983). Sabrosky
(1983) gave a short diagnosis: “Polished pleural
spot small, not including an arca of mesopleu-
ron; fronto-orbital plates relatively narrow [vide
Sabrosky 1983]; palpus of male broadly ex-
panded, capitate [Sabrosky 1983: figure 5]".
pisTRIBUTION: Afrotropical: Ivory Coast, Sey-
chelles, South Africa (Transvaal), Uganda. Wide-
spread in the Oriental and Pacific Regions and
Neotropical (Brazil) (Sabrosky 1980b: 687).
New to Namibia.

NOTES: This species was sampled at Torra Bay
(one specimen) from isolated clumps of kelp.
The species has a very wide range of life histo-
ries. Sabrosky (1983) recorded it from cattle and
poultry excrement and cattle manure, from rot-
ten onions, rotten pawpaw stems, decaying
stump of papaya tree, pomalo fruit, Areca car-

echi L. (Arecaceac) inflorescences, decaying cab-

bage, rotten potatoes, decaying banana skins and
from a dead cat. The wide distribution is pre-
sumably because it has been spread naturally or
by human activity.

Tethinidae

Tethinidae is a group of small greyish acalyprate

flies found predominantly on seashores or sa-
line/alkaline environments inland, often abun-

dantly, in both temperate and tropical regions S8
of the world (Mathis & Munari 1996: 1; Vocke- 8
roth 1987a: 1074). Mathis & Munari (1996:5- %

7) provide a key to the world genera of Tethi- 8

nidac.

On the southwestern Atlantic scaboard, species
appear to be associated with decomposing kelp

)

Kirk-Spriggs ef al. - inter-tidal Diptera of southwestern Africa 97

Figures 14-15. Male genitalia of Horaismoptera
microphthalma (Bezzi) (Tethinidae). 14, cpan-
drium (lateral aspect); 15, acdeagus (lateral as-
pect). Scale bar = 1 mm.

~and other shorcline debris, being particularly

prevalent in the anchor root section of washed

- L upkelp (A.H. Kirk-Spriggs pers. obs.). Very lit-

tle is known of the biology of the family, even
in temperate regions of the world, but it can be

- assumed that larvae develop within decompos-

3 ing kelp and probably pupate in the sand be-

neath. Despite repeated efforts, no larvac or

- pupariawere discovered during the course of the
- survey.

- Two genena of Tethinidae in two subfamilies
* were recorded during the survey, viz. Horais-
- moptera Hendel, 1907: 238 (one species) and
- Afrotethina Munari, 1986: 44 (three species).

Hom:mwprem is represented by three species

'_ world-wide, one from the Oriental Region and
" mwo afrotropical. The second afrotropical spe-

cies, H. vulpina Hendel, 1907: 240, is recorded
from Abd al Kuri, Kenya, Madagascar and from
Egypt, Iran, Oman and Yemen in the Palacarctic
Region (Mathis & Munari 1996: 8). The spe-
cies is unlikely to occur along the southwestern
African scaboard, but may possibly occur north
of the Kunene River.

Munari (1991: 183-184) provides a key to Afro-
tethina. The genus is restricted to the Afrotro-
pical Region, seven species being currently
known, four of which occur in southern Africa
(A. brevicostata Munari: Natal, South Africa; A.
femoralis (Munari): Cape & Naal, South Af-
vica; A persimilis Munari: Namibia and A.
stuckenbergi Munari: South Africa (vide Mathis
& Munari 1996: 11)).

KEY TO GENERA AND SPECIES OF
TETHINIDAE OCCURRING ON THE
SOUTHWESTERN AFRICAN SEABOARD
(after Mathis & Munari 1996; Munari 1991).

1. Costa with irregular prominent spines
longer and stronger than adjacent vestiture
(Figure 12) ... —

ank .-’m.mma.merr: m::mpbdmfm;z (Buj 1).

- Cmu not spinose (Figure 13) (Afrotethina

Munari, 1980) .. i

Fore and hind iunun p1|L in lmiL (d1:Lcr

in large specimens), often slightly pale grey

dusted; femora entirely pale yellow in fe-
male. Hind femur in male swollen, with
antero-ventral comb of irregular, bristle-like
spines in distal third. Bristles and hairs on
body with golden reflections when viewed
laterally ........ Afrotethina femoralis (Munari)

- Femora mostly dark, grey or bluish grey
dusted in both sexes. Hind femur of male
not as swollen and without antero-ventral
comb of spines in distal third. Bristles and
hairs of body without golden reflections ......

(&

3. Acrostical hairs in six rows (between sec-
ond pair of dorsocentral bristles). Gena not
particularly broad; eye subcircular, diam-
cter 1,50-2.16 times genal width cee

.. Afrotethina stuckenbergs Munari
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Acrostical hairs in four (occasionally five),
very broad irregular rows (between second
pair of dorsocentral bristles). Gena broad;
cye cllipsoidal, transverse, diameter 1.22-
1.57 times genal width .o eieceieniscnennen,
..................... Afrotethina persimilis Munari

Subfamily: Horaismopterinac Sabrosky

Horaismoptera microphthalma (Bezzi, 1908:198).
s Oestroparea grisea Stguy, 1933: 30.

TAXONOMIC NoOTEs: For illustrations of the
cpandrium and aedeagus vide Figures 14-15.
DISTRIBUTION: Afrotropical: Namibia (Mathis &
Munari 1996: 11). New to South Alrica.
NoTEs: This species was sampled during the sur-
vey from Kuiscbmond in Namibia as far south
as Gordon's Bay in South Africa (vide Appendix
I1; Discussion). The specics appears to be asso-
ciated with deep beds of kelp on rocky shore-
lines, rather than isolated clumps of kelp (A.H.
Kirk-Spriggs pers. obs.).

Subfamily: Tethininac Hendel

Afrotetlina persimilis Munari, 1991: 181.
DISTRIBUTION: Afrotropical: Namibia (Mathis &
Munari 1996: 11). New to South Africa.
Nortes: This specics was not sampled until site
16 of the survey, sites north of which were rep-
tesented by A. stuckenbergi only (vide Appendix
II, Discussion). A few individuals were swept
from Cape Fur Seal carcasses, 5 km south of
Bandom Bay, also nctted from wet mud at the
edge of the Groen River mouth lagoon,

Afrotethina femoralis (Munari, 1981: 94).
DISTRIBUTION: Afrotropical: Madagascar, Sey-
chelles (Aldadra), South Africa (Natal) (Mathis
& Munari 1996: 11). New to Namibia.
NOTES: It is interesting to note that in all the
sites this specics was sampled (Stilbaai-Wes,
Groot Brakrivier, Struisbaai 8¢ Gordon’s Bay),
kelp was not present and individuals were sam-
pled from other species of marine algae, both
on rocky shores and sandy beaches (vide Appen-

dix I, Discussion). It is tempting to infer that ;

the larvac of this species do not develop in kelp,

as is assumed for the other specics of the genus g

9
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in southern Africa, but probably develop in other ] ',;

marinc algac.

Afrosethina stuckenbergi Munari, 1990: 58.

DISTRIBUTION: Afrotropical: South Africa (Cape) ffs:

(Mathis & Munari 1996: 11). New to Namibia. -

~otes: While not as abundant as A. persimilis, ; 4
this species is, however, more widely distributed g
northwards along the Namibian coast as faras 7§

the Kunene River mouth, whereas A. persimilis
makes its first appearance at site 16 (vide Ap- §

pendix II; Discussion).
Ephydridae (‘shore flies")

Among acalyprate Diptera, the family Ephy-

dridac, or ‘shore flics’, is perhaps the most di- ¢
verse family regarding its adaptive evolution. |

Although most species are aquatic or semi-
aquatic as immatures, feeding as browsers or fil-
ter feeders, others are terrestrial, feeding as leaf
mincrs (Foote 1995). Still others arc parasitoids
in spider cggs and clusters of frog cggs or are
saprophagous on stranded snails or carrion and

facces. Many species arc adapted to such inhos-
pitable environments as sulphurous hot springs,
highly alkalinc or saline lakes, and perhaps most

notably, exposed pools of crude petroleum. Al

though most species are beneficial, providing
important food to wildlife, some species of -
Hydrellia Robincau-Desvoidy, 1830, damage

watercress, rice, barley, and other irrigated cere-

als with their stem- and leaf-mining habits.

The 'shore flics’ are now classified into five sub-
familics and include world-wide ncarly 1800 ;|
species of which over 325 occur in the Afrotro- |
pical Region (Mathis & Zatwarnicki 1995). The **

fauna occursing in coastal marine habitats is
comparatively diverse as reflected by the species
reported here from Namibia and South Africa
that represent three of five subfamilics.

,: Figures 16-18. Male genitalia of Paralimna (Phaiosterna) bicolor Macquart (Ephydridac). 16, epandrium,

"> cerci and presurstyli (posterior aspect); 17, internal male genitalia (ventral aspect); 18, internal male

_ genitalia (Jatcral aspect). Scale bar = 0.1 mm.
' “ Subfamily: Hydrelliinac Robincau-Desvoidy
"> Tribe: Dryxini Zatwarnicki

Paralimna (Phaiosterna) bicolor (Macquart,
'1851: 303).

“TAXONOMIC NOTEs: A single species of Phaio-
S sterna, P bicolor, occurs in the Afrotropical Re-
. gion (Mathis & Zatwarnicki in press). The other
three names that have been used for species in

:this region (Cogan 1980c) are synonyms or

o

misidentifications. This specics is distinguished
from congeners, cspecially those of the subgenus
Phaiosterna, by the following combination of
character states: basal flagcllomerc lacking fringe
of long, whitish sctulac along dorsum and dor-
sal portion of rounded apex; apex of basal flagel-
lomere evenly rounded; mesonotum black, dull
to subshiny, with modecratcly dense grey to
brown microtomentum, frequently with con-
spicuous, longitudinal stripes medially (Figures
16-18).
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ing towards research in Namibia. We are also grateful to the
cditots of Studia Dipterologica, A. Stark and E. Menzel
(Ampyx-Verlag, Halle (Saale)) for permission 1o rcpmduce
someillusirations of 7% haeta recently published in that
journal. W. Seeger (Editor: Sluuganer Beitrige zur
Naturkunde) kindly gave permission to reproduce an illus-
tration of the distiphallus of Sarcophaga maritima
(Rohdtndorf 1963, figure 15), and A.Z. lLcheer gave per-

) 1 D

BROwN, A. C. 8 Jarsan, N. 1978, 38 Coastal marine habi-
vas (pp. 1239-1277). ln WerGeR, M. J. A. (ed). Biogeoge
phy and ecology of southern Afvica. Monograph lhologtu
Volume 31, Dr W. Junk Publishers, The Hague, Volumcl.

661-1439 pp. ]

Dy, T. H. & Gilburn, A. S. 1997. Scxual selection in sca-
: weed flics. Advances in the Study of Behavior 26: 1-57.

= DEEMING, J. C. 1974. Notes on immature stages of
Puchylopus beckeri Curtan (Dipt., Chloropidac). Entomolo-
£ists Monthly Magazine 109: 155-157.

BRUNDIN, L. 1966. Tt ic relationships and ¢

significance, as evidenced by chi id midges witha®

Dosx, T. E. Jr. & Cockerorr, A. C. 1989. Macrofaunal

o rep his il ion of the distiphallus of
n ool N p taliched i" o Io' &’i
{Lehrer 1995, figure 3).
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Appendix L. Summary of sampling stations from the National Muscum of Namibia’s Marine-littorl
Survey of the southwest African scaboard (Namibia 8 South Africa). Unless otherwisc stated,
material collected by A.H. Kirk-Spriggs.

Namibia: Kuncne River mouth, 17°15'58"5,
11°46'S0°E, 18.iii.1998. Debris, principally cockle
shells, pelican feathets 8¢ crab shells on Kunenc bar.

01 - Namibia: at: 17217°22S, 11°45'17°E, 19.iii.1998.
Debris 8¢ kelp.

02 - Namibia: at: 17°18°22°S, 11°45°17"E, 19.iii.1998.
Debris 8 kelp.

03 - Namibix:at: 17221'137S, 11°45°21"E, 19.iii.1998. lso-
Lated clumps of kelp-

04 - Namibia: at: 17227°0575, 11944°357E, 20.iii. 1998, De-

beis, principally cockle shells, dead crabs & other de-
bris.
05 - Namibia: at: 17232°28°S, 11°44°357E, 20.iii.1998.
Ooze from decomposing cape fur seal.
Namibia: Angolan truck, 17°33'54"S, 11°44’14"E,
18.iii.1998. Isolated clumps of kelp.
06 - Namibia:at: 17041°4075, 1 1°45'447E, 20.iii.1998. Is0-
lated clumps of kelp.
Namibia: at: 17047°277S, 11°46°25"E, 20.iii.1998. lso-
lated clumps of kelp.
09 - Namibia: wreck of Kya Maru, 18°06°59"S, 11°50°55"E,
20.ii.1998. Isolared clumps of kelp.
Namibia: wreck of Kya Maru, 18°06'097S, 11°51°137L,
20.iii.1998. Marine algac on wreck.
Namibia: at: 18215°44”S, 11°57°30°E, 20.iii.1998. lso-
lated clumps of kelp.
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13 - Namibia: Cape Fria, 18°25°58"S, 12°00°167E,
21.iii.1998. lsolated clumps of kelp/dcbris.

14 - Namibia: ai: 18°29°29"S, 12210°55°E, 21.iii. 1998. lso-
lated clumps of kelp/debris.

15 - Namibix: ai: 189362875, 12210°05"E. 21.iii.1998. lso-
lated clumps of kelp/debris.

16 - Namibia: at: 18°44°35"S, 12019°47"E, 21.1ii.1998. Iso-

fated clumps of kelp/dcbris.

South Aftica: Groen River mouth lagoon, 30°51°2075,
17°34'51°E, 02.iv.1998. Wet mud at lagoon edge &
3 kelp on sandy beach.

49 - South Aftica: Papendorp, 31°43°05"S, 18°12°23"E,
03.iv.1998. Single clumps of kelp, sca grass & other
debris on sandy beach.

50 - South Africa: Lambert’s Bay, 312430575, 18°12'23°E,

- 03.iv.1998. lsolated clumps of kelp on rocky beach with

sandy coves.

South Africa: Langebaan Lagoon, 33°08°19"S,

18°05'03"E, 04.iv.1998. Shorclinc sea grass & other

debris on white sandy beach (o kelp).

South Aftica; Tsaanbank, 33°08°05°S, 18°00°08°E,

04.iv.1998. Abundant kelp & rocky outcrops with al-

gae & rock pools on sandy beach.

South Africa: 2 ki S of Melkbosstrand, 33°45°02"5,

18°26'29"E. 05.iv.1998. Abundant kelp & from small

B rocky outcrops with algae.

$5 - South Afiica: Koppie Alleen, 34°28°32°S, 20°30°22°E.
06.iv.1998. Single clump of sea grass (no kelp). Sandy

- beach edged by sand dunes.

56 - South Africa: Stilbaai-Wes, 34°23°017S, 21°25°247E,

07.iv.1998. Sclective beds of scaweed (no kelp) & other

debris on sandy beach.

Botswana 51 .

17 - Mamibia: at: 18250°02"S, 12°23'17"E, 21.iii.1998,
Marine algac on exposed rocks. -
18 - Namibia: at; 18255'03"S, 12027°38"E, 21.iii.1998. Is>-
lated clumps of kelp/debris. -
19 - Namibia: Rocky Point, 18°59°387S, 12028°35"E,
22.iii.1998. Deep beds of kelp, prolific mussc) shels: -
and other debiis.
20 - Namibia: Hoarusib River mouth, 19°04'19°S; -
12033°21°E, 22.iii.1998. Lsolated clumps of kelp/de-
bits.
21 - Namibia: Ventura bombee wreck, 19°08°23°%, -
12036 16™E, 22.iii.1998. Lsolated clumps of kelpfdos
bris.
22 . Namibia: Mowe Bay, 19921°51"S, 12°42°29°L; -
22.iii.1998. Isolated clumps of kelp & decp bedldr)
debris. i
24 - Namibia: at: 19°38°547S, 12°51°29"E, 23.ii.199 -
Deep beds of kelp on pebble beach.
25 - Namibia:ai: 19052°33"S, 12°58"20"E, 23.iii.1998. =} -
lated clumps of kelp/debris. B
26 - Namibia: Terrace Bay, 20°00°05™S, 13°02'09°E] -
23.iii. 1998. Decp beds of wave broken kelp on peibic
beach. -
27 - Namibia: Harold's Bay, 20°10'31"S, 13°09'47E
o 23.iii.1998. Isolated clumps of kelp. -
28 + Namibia: Torra Bay. 20°19'08"S, 13°14’ 24E
—  23.ii.1998. Isolated clumps of kelp.
29 - Namibia: Koigab River mouth, 20°28"
13°15°597E, 23.iii.1998. lsolated clumps of kelp. |
30 - Namibia: Toscanni Bay, 20°45°387S, 13224
24.ii. 1998. Isolated clumps of kelp.
31 . Namibia: Hual: River mouth, 20°55°167S, 13°2
24.iii. 1998. Isolated clumps of kelp/debris. -
32 - Namibia: Ugab River mouth, 21°10'3575, 1323701

24,ii.1998. Isolated clumps of kelp/debris.

Fgure 81. Mapped sampling stations from the
National Muscum of Namibia's Marine-littoral
Sucvey 1998 (losengers).

South Africa: Groot Brakrivier, 34°03°23"S,
22°34’10°E, 07.iv.1998. Patches of sea grass (no kelp)
& other debris on sandy beach.

South Aftica: Driftwood Bay, 34°51°17°S, 23°53°22°E,
08.iv.1998. Debble beach with no kelp and very few
marine invertcbrates.

South Africa: Steuisbaai, 34°01°17"S, 23°53'22°E,
09.iv.1998. Patches of sca grass (no kelp) & other de-
bris on sandy beach.

Namibia: 5 km S Bandom Bay, 21°23°21"§, 59 -
13946'38"E, 24.iii.1998. Dccomposing cape fur scal.
Namibia: Horingbaai, 21°38°41°5, 13°55'18"E,

24.iii.1998. Isolated elumps of kelp/dcbris. 60 - South Africa: Hermanus, 34°24°49°S, 19°17°167E,
Namibia: Cape Cross, 21°47°22"S, 13°58°21"E, 09.iv.1998. Accumulations of kelp on upper shore (kelp
24.iii.1998. Scal colony. cleared) on sandy beach.

Namibia: Sandwich Lagoon, 230221175, 14°29'08°E, 61 - South Africa: Gordon's Bay, 34°0825S, 18°51'017E,
25.i1i.1998. Isolated clumps of sca grass Sandwich La- 10.iv.1998. Rocky shorclisie, same kelp, but chicfly other
goon. specics of seaweads.

Namibia: Kuisebmond, Walvis Bay, 22°55°19°S,
14°31°19°E, 25.iii.1998. Shoreline debris, principally
dezd matine invertebrates & sca grass.

Namibia: Oganjemund at: 28°37°16°S, 16°26'08"E.
25.viii. 1998. Sandy beach with isclated clumps of kelp
and cockle debris.

Namibia: 2 km S Swakopmund, 22°42'36"S, 63 - Namibia: Prinzen Buchr au: 27°06'3275, 15°15'04°E.
14°31"31"E, 25.1ii.1998. Decp beds of kelp on rocky 03.ix.1998. Sandy beach with single patches of kelp and
beach. othet debris, principally cockles, bordered by rocky out-
Namibia: at: 220283075, 14°28'00"E, 25.iii.1998. lso- crops with algae.

Lated clumps of kelp/debris. 64 - Namibia: Van Reenenbaai at: 27°24'197S, 15°12'42°E,

Namibia: Grosse Bucht, 26°44'09"S, 15°05°45"E,

27.iii.1998. Decp beds of kelp on sandy beach.

Namibia: Guano Bay, 26°38'45"S, 15°05'34"E,

27.iii.1998. Decp beds of kelp on sandy beach. 65 -
Namibia: Angra Bay, 26°36°26"S, 15°10°42"E,

27.iii.1998. Decp beds of kelp on rocky beach.

South Africa: McDougall’s Bay, 29°17°107S,

03.ix.1998. Sandy beach with patches of kelp & other
debris, chiefly cockles. Rocky outcrops with some algae
to southeen end.

Namibia: False Plum Pudding at: 27°36°20"S,
15°29'$9"E, 03.ix.1998. Sandy bay with accumulated
debris, mainly cockles & sea grasses with isolated patches
of kelp.

16°52°39°E, 01.iv.1998. Single clumps of kelp on rocky 66 - Namibia: Mile 72,21°52'347S, 14°04'06°E, 21 x.1998.
~ beach. Sandy beach with much kelp & other debris.
South Africa: Port Nolloth, 20°15'09°5, 16°51'58°E, 67 - Namibia: $km N Henties Bay, 22°02'59°5, 14°13'03°E,

01.i%.1998. Layers of kelp between rocky outcrops.

21.x.1998. Narrow sandy beach, flanked by duncs, thin
South Africa: Hondeklip Bay, 30°19°60°S, 17°16°24°E,

strips of kelp & some debis.

02.iv.1998. Decp beds & single clumps of kelp onsandy 68 - Namibia: Mile 33,22°16'00°S, 14°22'53"E, 21.x. 1998.
- beach with rocky cutcrops. Wide sandy beach with kelp & other debris.

South Africa: Groen River mouth, 30°51°207S, 69 - Namibia: ar: 22°23'34"S, 14°26'23°E, 21.x.1998. Sandy

17¢34'517E, 02.iv.1998. Cockle shell debris & single bezch with abundant kelp.

dumps of kelp on rocky inlet.



Appendix IL. Presence or absence of Diptera from sampling stations in the National Museum of Namibias Marine-littoral Survey 1998. Sampling o
stations in order from north to south/southeast. No flies were sampled as stations 23 and 53 and these are omitted, as are stations 08 (feather lice only) b
and 12 (pitfall traps only). Stations 05 and 33 only comprise matetial from Cape Fur Seal carcasses and 10 only from marine algae on the wreck of the

Kya Maru. For a detailed list of sampling station data vide Appendix 1.

Dipterous species/genera Sampling statlony 1998
oo 01 01 0l o4 0s 05a 06 o7 10 09 11 13 14 15 16 17 18 19
Telmaiogeton minor +
Carace rossii + +

Dvnomiella cals
Dvnomielia stuckenbergi

Dvnomiella spinosa
Xanthocanace capensis
| Nocticanaee cyclurs
Eutrapha lindneri + + + + + +
Siphunculing nr. furida
Desmometopa singaparensis
Horaismoptera microphthalma
Afrotething persimiliy e =
Afrotething femoralis

O

Afrotething stuckenbergi + + - + + + + + + + - + + * +

| Afrotething Swetenbe
Paralimaa (P.) bicolor
Asmeringa namibia sp. nov.

Asmeringa africana +
Atirsa *kairensis
Ochthera (0.) praedatoria

00T ‘21 viseqaquirn

Elephantinotoma cogani +
Eremotrichoma ?meridionale +

Ephvdra stuckenbergi
Haloscatella dickaeta

Rachispoda fuscipennis
Thoracockaeta brachvitama
Thoracochoeta pertica
Thoracochaeta securiy
Tharacockaeta falx
Thoracochaeta pugillaris
Coelopa spp.
Sarcophaga (L) namibla - ro

Sarcophaga (L) maritima
Fucellia capensiz + + + + + + + + * + e T + e
Fucellia maritima

Total number of species > 6 3 1 1 3
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pn x1 | cont. Prencn bl'.bip'ten from sampling stations In the National Muscum of Namibia's Marine-littoral Survey 1998, Sampling
stations In order from north to south/southeast, No flies were sampled as stations 23 and 53 and thesc are omitted, as are stations 08 (feather lice only)
and 12 (pitfall traps only). Stations 05 and 33 only comprise material from Cape Fur Seal carcasses and 10 only from marine algae on the wreck of the
Kya Maru. For a detailed list of sampling station data vide Appendix I

_'-"‘ lJi!_n-tnun speciev/genera Sampling stations 1998
20 21 22 14 15 16 17 18 19 3o 31 32 33 34 s | &6 67 68 39

Telmatageton minar I
Canace rossii +
Dynomiella cala
Dymomiella stuckenberyl
Dynomiella spinosa
Xanthocarace capensis
Nocticanace evelura
Eutropha lindneri + + + + r
Siphunculing vr. lurida |
Desmometopa simgaparensiy - | |
Horaismoptera microphikalma | 1 T + T >
| | +
! |

Afrotething persimiliy + + + - + - + -
Afrotethina femoralis
Afrotething stuckenbergi + + - + + + +

Paralimna (P} bicalor +
Asmeringa namibia sp. nov, &

Asmeringa africara

Atissa Thairensiz ™
Ochthera (Q.) praedataria
Elephantirosoma cogani

Eremotrickoma ?meridionale

Ephwdra sruckenbergi +

Halorcatellz dichaeta | T
Rachispoda fuscipennis + i i T
Thoracochaeta brachystoma 1 T 1 1
Tharacochaeta pertica | ]
[horacocharta securis + + + + + + - +
|__Tharacockaeta falx
Thoracochaeta pugiliariy
Coelapa spp. +
Sarcophaga (L) namibia + + + + + * + + .
Sarcophega (L.) maritima

Fucellia capensis + + + + + +
Fucellia maritima
Total number of specles 4 4 7 1 3 3 5 5 3 6 ] 4 ) i} ] 4 3 4 5
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