
Catchment boundaries can act as significant barriers to
dispersal of freshwater fishes, and comparisons of extant
aquatic faunas can provide evidence of historic connectiv-
ity of long-separated river systems (Burridge et al. 2006).
This evidence is useful as it helps us to understand both
how species assemblages form, and the effects of long-
term population separation on phenotypic diversification.
Biogeographic patterns have been particularly insightful
for our understanding of the role of palaeodrainage
changes in assembling fish communities in Africa, where
these processes have often been speculated upon, but typ-
ically require further evidence (Beadle 1974, Banister and
Clarke 1980).

Lake Rukwa is a large endorheic lake in the western
arm of great east African Rift Valley, and has been desig-
nated a distinct freshwater ecoregion within Africa
(Thieme et al. 2005, Abell et al. 2008). In 1996, the lake
was ~165 km long, ~37 km wide and maximally 14 m
deep (Thevenon et al. 2002), but it has fluctuated substan-
tially over the last 22 000 years (Nicholson 1999, Delvaux
and Williamson 2008). The lake is fed by multiple tribu-
taries, several of which flow year round. Fossil horizons

indicate the lake was ~180 m above present levels
13 500–9000 years ago, and during that time may have
been connected to Lake Tanganyika (Seegers 1996,
Cohen et al. 2013).

The Rukwa basin lies at the intersection of four
notable ichthyological regions:
• the Chambeshi River / Lake Mweru system that ulti-
mately flows into the Congo,

• the Lake Tanganyika and Malaragasi system that also
flows into the Congo,

• the East Coast rivers including the Great Ruaha (a trib-
utary of the Rufiji), and

• the Lake Malawi system, that flows into the Zambezi.
Comparative work on the composition of the Lake Rukwa
fish community has given strong indications of direct con-
nections between Rukwa and the Chambeshi, East Coast
and Malagarasi systems (Seegers 1996), but only indirect
links with Lake Tanganyika via the Malagarasi system.
Seegers (1996) concluded the evidence of a direct connec-
tion between the Tanganyika and Rukwa fish faunas was
questionable, in part because of the absence of typical ele-
ments of the Lake Tanganyika endemic fauna, including
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Abstract. Freshwater fish biogeography can provide insight into past connectivity of river systems. Here we
report the first discovery of the large-bodied cyprinid Acapoeta tanganicae (Boulenger, 1900) inside the Lake
Rukwa catchment. Previously this species was thought to be endemic to Lake Tanganyika and immediately prox-
imate sections of connected rivers. This shared distribution supports a scenario of direct connectivity of the two
catchments during Holocene high stands of Lake Rukwa.
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BMNH Accession codes 2014.6.25.1-2 1906.9.6.9-10 1982.4.13.4815-4816 1906.9.8.43-44 1955.12.20.874-875
Rukwa#1 Rukwa#2 Lectotype Paralectotype #1 #2 #1 #2 #1 #2

Measurements [mm]
Standard length 138.6 97.0 290.0 263.0 122.6 100.1 155.4 149.9 86.4 185.4
Head length 31.8 24.2 61.7 53.5 29.0 24.9 34.1 32.9 21.4 40.4
Pre-dorsal length 66.7 44.8 136.9 121.8 57.3 48.2 75.0 71.7 41.6 83.2
Pre-pelvic length 70.3 48.4 134.5 121.4 60.5 49.1 76.6 72.8 46.1 83.4
Dorsal length 32.0 27.6 — 63.3 37.4 31.3 40.1 38.0 16.9 47.8
Pectoral fin length 28.3 19.5 53.1 48.3 24.6 19.6 27.3 28.1 15.3 31.3
Pelvic fin length 26.2 17.3 48.2 41.9 22.9 17.2 26.9 25.2 14.7 34.3
Anal fin length 27.2 18.2 49.7 47.9 22.2 17.5 25.8 24.1 15.4 29.3
Body depth 36.6 26.1 69.5 68.5 36.8 28.4 44.8 38.9 22.1 51.2
Body width 19.8 13.7 49.2 — 15.6 13.4 15.5 13.7 10.5 22.1
Caudal peduncle length 25.2 16.2 57.5 56.9 23.7 20.1 32.3 28.6 14.4 38.4
Caudal peduncle depth 15.1 11.8 32.2 28.9 13.1 10.4 16.9 16.8 9.3 19.9
Head depth 28.3 20.7 60.6 46.6 24.1 21.3 29.9 28.6 16.2 35.8
Snout length 11.9 7.8 21.1 18.9 8.1 8.0 11.5 9.3 7.3 12.8
Orbit diameter 6.8 5.5 13.8 13.1 8.9 7.8 11.1 11.2 6.7 12.2
Inter-orbital width 14.6 10.8 28.6 23.9 12.2 10.2 14.9 13.2 8.2 16.6
Mouth width 10.3 7.4 22.4 19.6 9.3 7.6 10.7 10.3 6.0 13.8

Lateral line scale count 61 57 68 63 72 62 65 61 62 66
Dorsal spines 13 13 13 13 # # # # # #

Table 1
Morphology of the two Lake Rukwa specimens of Acapoeta tanganicae

(Accession numbers BMNH 2014.6.25.1-2), the two type specimens collected from the northern end of Lake
Tanganyika by J.E.S. Moore (BMNH 1906.9.6.9-10) and six additional Lake Tanganyika specimens in the BMNH

collection; Dorsal spines counts made from x-ray images

—not measured due to preservation effects, # not counted.

BMNH Accession codes 2014.6.25.1-2 1906.9.6.9-10 1982.4.13.4815-4816 1906.9.8.43-44 1955.12.20.874-875
Rukwa#1 Rukwa#2 Lectotype Paralectotype #1 #2 #1 #2 #1 #2

Standard length 138.6 97.0 290.0 263.0 122.6 100.1 155.4 149.9 86.4 185.4
Head length 31.8 24.2 61.7 53.5 29.0 24.9 34.1 32.9 21.4 40.4

Percentage of SL [%]
Pre-dorsal length 48.1 46.2 47.2 46.3 46.7 48.1 48.3 47.8 48.1 44.8
Pre-pelvic length 50.7 49.9 46.4 46.2 49.4 49.1 49.3 48.6 53.3 23.4
Dorsal length 23.1 28.5 — 24.1 30.5 31.3 25.8 25.3 19.6 25.8
Pectoral fin length 20.4 20.1 18.3 18.4 20.1 19.6 17.6 18.7 17.7 16.9
Pelvic fin length 18.9 17.8 16.6 15.9 18.7 17.2 17.3 16.8 17.0 18.5
Anal fin length 19.6 18.8 17.1 18.2 18.1 17.5 16.6 16.1 17.8 15.8
Body depth 26.4 26.9 24.0 26.0 30.0 28.3 28.8 25.9 25.6 27.6
Body width 14.3 14.1 17.0 — 12.7 13.4 10.0 9.1 12.1 11.9
Caudal peduncle length 18.2 16.7 19.8 21.6 19.4 20.1 20.8 19.1 16.7 20.7
Caudal peduncle depth 10.9 12.2 11.1 11.0 10.7 10.3 10.9 11.2 10.8 10.7

Percentage of HL [%]
Head depth 89.0 85.5 98.2 87.1 83.1 85.6 87.7 87.0 75.7 88.5
Snout length 37.4 32.2 34.2 35.3 27.9 32.2 33.7 28.4 34.1 31.7
Orbit diameter 21.4 22.7 22.4 24.5 30.7 31.5 32.6 34.1 31.1 30.3
Inter-orbital width 45.9 44.6 46.4 44.7 42.1 41.0 43.7 40.2 38.6 41.1
Mouth width 32.4 30.6 36.3 36.6 32.2 30.6 31.3 31.5 28.0 34.0

Table 2
Morphometric measurements of the two Lake Rukwa specimens of Acapoeta tanganicae

specimens (Table 1), presented as percentages of body measurements

— cannot be measured due to preservation effects.



large-bodied cyprinids of the genera Barbus (now
Labeobarbus) and Varicorhinus. However, evidence of
direct historical faunal connectivity between the two,
comes from the presence of fossil gastropod and ostra-
code genera otherwise endemic to Lake Tanganyika
(Cohen et al. 2013).

Here we contribute additional evidence of a connec-
tion between Lake Tanganyika and Rukwa by reporting
the discovery of the large-bodied cyprinid fish Acapoeta
tanganicae (Boulenger, 1900) in the Lake Rukwa catch-
ment. The genus Acapoeta is currently considered mono-
typic (Eschmeyer 2014), but has received little attention
since it was first proposed (Cockerell 1910) to recognise
the similarities of A. tanganicae with Asian species of the
genus Capoeta, and its distinctiveness from African
Varicorhinus. Acapoeta lacks a fleshy lower lip, having
instead a straight horny rim, distinguishing it from species
of the genera Garra and Labeo. Varicorhinus have a sim-
ilar horny lower jaw, and so do some specimens of
Labeobarbus (formerly ‘large’ Barbus), notably some
L. johnstonii, but all the species of these genera recorded
from Tanzanian waters have lateral line scale counts in
the range of 21–44, compared to published records of
62–72 for Acapoeta (see Eccles 1992, Table 1). Two
specimens were caught on 1 September 2012 in pools of
a tributary of the River Songwe (8.90°S, 33.33°E) using
10 mm stretched-mesh gillnets. Our specimens measured
138.5 and 97.05 mm SL (Fig. 1, Tables 1–2). The horny
lower jaw rim was consistent with identification as
Acapoeta, and the high lateral line counts, namely 57 and
61, were well outside the range for Varicorhinus and
Tanzanian Labeobarbus, and close to that reported for the
few specimens of Acapoeta previously examined.
Acapoeta tanganicae is reported to be common around
the rocky shorelines and rapids of inflowing rivers into
Lake Tanganyika (Eccles 1992), where it feeds upon
epilithic algae (Takamura 1994), and it has until now been
considered endemic to Lake Tanganyika and immediately
proximate rivers. It has not been recovered in previous
comprehensive reviews of the Lake Rukwa catchment
fishes (Ricardo 1939, Seegers 1996).

We must consider whether the species could have been
deliberately introduced into Lake Rukwa from Lake
Tanganyika. Currently only one species is known to have
been introduced into Lake Rukwa, a tilapiine—the Singida
tilapia, Oreochromis esculentus (Graham, 1928), from
northern Tanzania (Seegers 1996). A second tilapiine—the
redbreast tilapia, Coptodon rendalli (Boulenger, 1897), is
also suspected to have been introduced (Seegers 1996),
although there is no conclusive evidence that the species is
not native to the Rukwa catchment, while it is indigenous
to neighbouring Congo and Lake Malawi catchments. On
balance, given the absence of any records of cyprinid
translocations in the region, and that fish introductions in
Tanzania have historically been restricted to high-value
large-bodied tilapiine cichlids, it seems most parsimonious
that the presence of A. tanganyicae in Lake Rukwa is natu-
ral, and been overlooked due to an intrinsic low abundance.

There is currently no published evidence that the
species is part of the upstream Malagarasi fauna (Eccles
1992, Seegers 1996, De Vos et al. 2001). Thus, assuming
the colonisation of the Rukwa catchment was natural, the
evidence is most consistent with a direct faunal connec-
tion to the main body of Lake Tanganyika. A plausible
colonisation route is via the Nkamba and lower Ifume
River spillway, last connected during Holocene high
stands of Lake Rukwa (Cohen et al. 2013). Assuming that
A. tanganicae colonised Lake Rukwa during these spill-
over events, then the species must have persisted in the
basin during subsequent periods of extreme desiccation
that eliminated much of the aquatic diversity, including
endemic species of gastropods and ostracodes (Cohen et
al. 2013). Whether such refugia persisted in the catchment
during drought periods is unknown, partly due a lack of
knowledge regarding the timescales of colonisation by the
extant fauna as a whole. Molecular time-tree investiga-
tions aimed at determining the period of separation of the
Lake Rukwa and Lake Tanganyika populations may pro-
vide further insight. To date, the only phylogenetic inves-
tigations of indigenous Lake Rukwa fish are limited to
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Fig. 1. Records of Acapoeta tanganicae (A): A red star
indicates the presently described new capture locality
in a pool (B) within a tributary of the Songwe River in
the Lake Rukwa catchment; Blue dots indicate 78 cap-
ture records from FishBase (Froese and Pauly 2014),
all in the Lake Tanganyika catchment; Dashed lines
indicate catchment boundaries, only river drainages
surrounding the Lake Rukwa basin are labelled



cichlids of the genus Astatotilapia, which indicate at least
two colonisations of the basin have taken place (Nagl et
al. 2000, Verheyen et al. 2003), but the source locations
and timings of colonisation remain unclear.
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