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Abstract. African records of Terpsinoé musica Ehrenberg are scarce and mainly restricted to North and West Africa,
with previous East African reports limited to Ethiopia and fossil material from Kenya. Here, we extend the geo-
graphic distribution of this species in Africa by including two new observations in East and Southern Africa: the first
observation of the species in Uganda (East Africa) was in the guts of Oreochromis leucostictus collected from Lake
George. The observation from South Africa is based on material collected from the Nsikazi River. Light and scanning
electron microscopy investigations confirmed the identification and revealed predominantly isolated frustules in
the samples. These findings expand the known African distribution of T. musica and provide additional information
on its morphology and ecology.
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Introduction

Terpsinoé Ehrenberg is a small genus consisting of 10 accepted species and one accepted variety
(Table 1) of diatom, with four species names considered synonyms (Guiry and Guiry 2025). Among
the representatives of this genus, Terpsinoé musica Ehrenberg is the most frequently reported taxon
in Africa. Pinto dos Santos (1949) reported Terpsinoé musica var. intermedia (Grunow) Hustedt from
Guinea-Bissau. Stoermeria americana (Bailey) Ashworth & P.A.Sims, previously assigned to Terpsinoé as
T. americana (Bailey) Ralfs, has also been documented from several African localities, including Ivory
Coast (Niamien Ebrottié 2010), Mozambique (Christiansson 2016), Zanzibar (Amossé 1924), and Sene-
gal (Compere 1991).
Terpsinoé musica, the type species of this genus, was first described from Atotonilco el Grande, Ver-
acruz, Mexico (Ehrenberg 1843). The genus is characterized by quadrangular cells in the girdle view,
OPEN aACCESS deep mantles with several straight or curved septa, and elliptical valves with undulating margins. The
transverse ribs extend across the shorter axis, and the pore fields (pseudocelli) are located at their api-

Academic editor: Luciane Fontana da Silva ces. The valve faces are flat, lacking large spines, and may feature one or no eccentric rimoportula. The
iscc;')‘ij 19‘]3;;90"2‘2”2025 areolae are either reticulated or punctate, and living cells occur either solitarily or in zigzag colonies,
Published: 24 September 2026 bound by mucilage secreted through the pseudocelli (Boyer 1900; Round et al. 1990).

Although T. musica is assumed to be widely distributed, inhabiting both freshwater and marine
Copyright © The authors. environments (Wehr 2003), there are few records of this species from Africa. This species is particu-
This is an open-access article distributed under terms of —|3rly prevalent in hard, warm waters (Sterrenburg in Wu 1994), with most records from North and
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Table 1. Currently accepted species and variety names within the genus Terpsinoé, their distinctive characteristics, references, and taxonomic notes.

Taxon

Key distinctive characteristics

References

Notes

Terpsinoé anguinea ).A.Long, Fuge &
Js.Smith bis (1946)

Terpsinoé brebissonii (Kiitzing) Van
Heurck (1896)

Terpsinoé constricta Miscoe &
J.RJohansen (2016)

Terpsinoé indica (Ehrenberg) Kiitzing
(1849)

Terpsinoé inflata Brun (1891)
Terpsinoé magna | W.Bailey (1861)

Terpsinoé muninensis Tuji (2018)

Terpsinoé musica Ehrenberg (1843)

Terpsinoé musica var. intermedia
(Grunow) Hustedt (1930)

Terpsinoé solida Kozyrenko (1977)

Terpsinoé triquetra Pantocsek (1892)

Valve triangular, with straight sides; raised centre formed by three narrow
crescents; bosses with decussating lines; pearl-like markings small and cen-
trally scattered, subradial on flat portion, and larger at margin, suggesting
incipient costae

Frustule united by intermediary of short processes in the form of feet;
costae curved, asp-shaped

General shape more constricted or narrowed and may appear somewhat
more compact or rigid

Valves roughly square

Valve view trigone. Girdle view very different from T. musica.

Very large, oblong, quadrangular, with a variable number of note-like
costae but no transverse bars; side view like that of T musica

Similar to T musica, but differing in transapical bars: four straight transapi-
cal bars per frustule, two between inflations, and two between inflations
and apices. Inflation nearly equal in length and width. Molecular differenc-
esin 185 rRNA and rbcl reported

Valves generally triundulate, furnished with transverse costae. In girdle
view, frustules with transverse costae and capitate, resembling musical
notes. Rimoportulae present

External shape similar to T musica but with differing areolar shape and
septa structure

Valve shape is elliptical-lanceolate with slightly drawn-out rounded ends
and two transverse pseudosepta

Valve shape trigone, with rounded sides. Valves separated at poles by three
transverse septa. Centre of valve triangular

Long et al.: 1946, pl. 16
fig. 3

Van Heurck 1896: 453,
fig. 177

Miscoe et al.: 2016, figs
24,25

Kiitzing 1849: 119

Brun 1891: pl. 21, fig. 4a
Bailey 1861: 164

Tuji 2018: figs. 1-33

Ehrenberg 1843: pl. 3
fig. IV.1, IILVIL.30); Van
Heurck 1896: 452, fig. 176

Hustedt 1930: figs. 540,
541

Kozyrenko 1977

Pantocsek 1892: pl. 26
fig. 390

Fossil species; Upper
Cretaceous (Moreno Shale,
California)

Basionym: Pleurodesmium
brebissonii Kiitzing

Basionym: Anaulus indicus
Ehrenberg

Fossil species

Type species of Terpsinoé

Basionym: Terpsinoé intermedia
Grunow

Fossil Miocene species from
Russia

Fossil species described from
Tertiary deposits in Hungary

Ethiopian Rift (Humber and Kebede 1987), and from fossil material from late Pleistocene deposits in
the Southern Kenya Rift (Lee et al. 2013). No records have been found in the literature from central or
southern Africa.

The primary objectives of this study are to report the first observations of . musica in Uganda (East
Africa) and to extend its known distribution to southern Africa. Furthermore, we aim to provide an
updated geographical distribution of this species across the African continent.

Study area

Fish samples were collected from Lake George at the mouth of the Mpanga River (Figure 1). Lake
George is a very shallow, 2-5 m deep, and very turbid water body. The lake is located at 00°00'N and
030°10°E, at an elevation of approximately 910 m a.s.l., and covers an area of 250 km?, Its catchment
area contains the southern Ruwenzori Mountains, which are characterized by heavy rainfall (Viner and
Smith 1973). Most of its inflows are in the northern part of the basin, while the sole outflow, the Kazin-
ga Channel, typically directs water towards Lake Edward. Although connected to Lake Edward, Lake
George can be considered a closed ecosystem given the restricted nature of this connection (Green-
wood 1976). Together, Lake George, Lake Edward, and the Kazinga Channel form the Edward-George
system. The water conductivity of Lake George is 250 (237-276) uS-cm™(Stoyneva-Gdrtner et al. 2020).
Lake George is a highly productive lake that has consistently exhibited hypertrophic characteristics,
with extremely low water transparency (Secchi depth ~0.2 m), very high total phosphorus concentra-
tions (164.5 pg-L™), and elevated chlorophyll-a levels (>100 pg-L™"), reflecting intense primary pro-
ductivity and advanced eutrophication (Busobozi 2017). This persistent hypertrophic state, driven by
strong internal nutrient recycling and sediment resuspension linked to the shallow morphometry of
the lake, has been reiterated in recent syntheses of the Lake Edward-George system (Musinguzi et al.
2024). In Lake George, the interface between the sediments and water column is poorly defined. Sea-
sonal variation in solar radiation reaching the lake surface is minimal (Ganf 1974), and only slight sea-
sonal variation occurs in the species composition and density of the fauna and flora (phytoplankton,
zooplankton, and fish) (Burgis et al. 1973). Phytoplankton dominate the biomass of Lake George, with
cyanobacteria representing the most developed group, accounting for 98.6 + 2.4% of chlorophyll-a
(Stoyneva-Gartner et al. 2020).

In this study, the gut contents of Oreochromis leucostictus (Trewavas, 1933), a herbivorous cichlid
(Cichliformes: Cichlidae) native to the Edward-George system, were examined as an additional source
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Figure 1. Study areas, with the sampling sites marked by orange dots. A. Location of Lake George in Uganda, East Africa and Nsikazi River in South Africa. B. Detailed map of the
Lake Edward-Lake George system indicating the mouth of the Mpanga River. C. Detailed map of the Nsikazi River in the Mpumalanga Province, South Africa.

of algal material. Species of the genus Oreochromis (Giinther, 1889) are primarily microphagous,
feeding on epiphytic or benthic algae, detritus, and phytoplankton (Lowe-McConnell 2000). In Lake
George, 0. leucostictus is known to consume bottom deposits (Trewavas 1983).

The Nsikazi River is in Mpumalanga Province, South Africa, and is a tributary of the Crocodile River,
forming part of the Inkomati Water Management Area. The catchment is subject to significant anthro-
pogenic pressure associated with agricultural activity and settlement, resulting in elevated turbidity
and variable ecological conditions (Schoch 2008).

Methods

Diatom material was collected from the guts of Oreochromis leucostictus in June 2024, using a method
known to yield high-quality material (Rutakaza Nzigire et al. 2026b). The fish specimens were collect-
ed during the 2016 HIPE campaign at the mouth of the Mpanga River on the Ugandan side of Lake
George (00°0220.4”N, 030°17'24.0"E), at an elevation of approximately 910 m, on 31 October 2016.
The specimens of 0. leucostictus (RMCA 2016.035.P.0279-0283(1), RMCA 2016.035.P.0269-0278(1a, 1b)
are stored in the collections of the Royal Museum for Central Africa (RMCA), Belgium. Fish were caught
using gill nets and identified to the species level on-site by the HIPE team (Decru et al. 2019; Diedericks
et al. 2021). Complete fish were fixed with formalin, rinsed, and stored in 70% ethanol.

The guts were segmented into three approximately equal sections, and the middle section was
selected for analysis (Figure 5). This choice was made to avoid potential biases, as the anterior section
was not consistently full, while digestion was more advanced in the posterior section. Thus, the mid-
dle section was deemed most suitable for sampling.

After appropriate dilution with distilled water, a few drops of Lugol's solution were added to each
sample. Terpsinoé musica was detected during the algal analyses of the gut contents under an inverted
Olympus CKX41 microscope, equipped with an Olympus UC30 digital camera, and 10 ml sedimentation
chambers, following the Uterméhl method (Uterméhl 1958). Relative abundances are calculated based
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on about 500 cells or colonies that were counted for each sample (Rutakaza Ngizire et al. 2026b). The
relative abundances of major algal groups and associated taxa were recorded to provide an ecological
context for the occurrence of T. musica in the examined materials. Higher-level classification follows
Round et al. (1990) and AlgaeBase (Guiry and Guiry 2025).

The material from South Africa consisted exclusively of epilithic samples collected from rocks and
cobblestones and did not originate from fish stomach contents. These samples were obtained during
routine water quality monitoring at Kruger National Park (KNP). Samples were collected on 9 Septem-
ber 2019 from the Nsikazi River (25°31"19.9”S, 031°22'06.2"E), which is a tributary of the Crocodile River
and forms the southwestern boundary of the KNP. The Nsikazi River is a shallow, braided channel with
a high load of suspended material.

For further investigation, an aliquot of each sample was cleaned with 30% hydrogen peroxide
and digested on a hot plate for 2 h before being rinsed three times to remove supernatant fluids and
allowed to rest for 24 h between each rinse (Taylor and Cocquyt 2016). For light microscopy (LM),
cleaned samples were mounted on glass microscope slides using Naphrax (Taylor and Cocquyt 2015).
Permanent slides were examined using an Olympus BX51 microscope (oil immersion objective 100x)
with Nomarski differential interference contrast optics (DIC) and an Olympus UC30 digital camera.
For scanning electron microscopy (SEM), oxidized samples were filtered through 2 pm polycarbonate
membrane filters (Whatman Millipore), mounted on aluminium stubs, air-dried, and sputter-coated
with platinum. SEM investigations were carried out using a JEOL JSM-7100FLV field-emission scanning
electron microscope operating at 1kV and 6.9 mm working distance.

Gut content samples, permanent diatom slides, and SEM stubs were deposited in the herbarium
of the Meise Botanic Garden (BR), Belgium. Samples and slides from the Nsikazi River are deposited in
the South African National Diatom Collection, Potchefstroom, South Africa, accession number SANDC
20-053. Wet samples and SEM subs of SANDC 20-053 were deposited in the herbarium of the Meise
Botanic Garden (BR), Belgium. The map was created using QGIS v. 3.6. Valve measurements were
performed during LM observations using the CellSense program.

Results

Class Hemiaulales Round & R.M.Crawford 1990
Order Anaulales Round & R.M.Crawford 1990
Family Anaulaceae (Schiitt) Lemmermann 1899

Terpsinoé musica Ehrenberg 1843: 425
Figures 2-4

Synonyms: Hustedt (1930) mentioned T. javanensis Ehrenberg, T. magna Bailey; T. tetragramma
Bailey and T. japonica Ehrenberg in De Toni as synonyms of T. musica. However, 7. magna is currently
accepted taxonomically and T. tetragramma is regarded as a synonym of T. americana f. tetragramma
(Bailey) Peragallo (Guiry and Guiry 2025). The two other taxa require, according to Guiry and Guiry
(2025) further investigation.

New records. UGANDA — LAKE GEORGE * mouth of Mpanga River; 00°0220.4”N, 030°17'24.0"E; 31.X.
2016; HIPE team leg.; gut content of Oreochromis leucostictus, 2 spec., RMCA 2016.035.P.0269-0278 and
1spec., RMCA 2016.035.P.0279-0283.

SOUTH AFRICA — MPUMALANGA PROVINCE * Nsikazi River; 25°3119.9”S, 031°2206.2"E; 9.1X.2019;
Shikwambana P. leg.; epilithic samples from rocks and cobblestones; SANDC 20-053.

Identification.

Observations of uncleaned material. Terpsinoé musica was observed as single cells, with fru-
stules primarily seen in girdle view, appearing rectangular, and sometimes having small cells of other
diatom species attached as epiphytes over the entirety of the valve (Figure 2E, F). Transapical pseu-
dosepta were visible using light microscopy in the girdle view, ending with a thickened ridge resem-
bling a musical note (Figure 2D, E). The pseudosepta vary in number from one frustule to another
according to the cell division stage. We mostly observed valves with four pseudosepta and some with
six pseudosepta.

LM observations. The valve is narrowly lanceolate and triundulate, with an apical axis that can
be up to three times the length of the transapical axis, measuring 92-119 um in length (n = 12) and
31.5-41.5 um in width (n = 6). Transapical bars or internal costae are found between each inflation and
near the valve apices. The valve apices are slightly capitate to rounded, ending in pseudocelli (Figure
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Figure 2. Terpsinoé musica Ehrenberg from
the mouth of the Mpanga River, Lake George,
Uganda, LM. A. Valve view, showing a ri-
moportula in the centre and pseudocelli. B.
Avalve in the girdle view (left) and one in the
valve view (right). C-E. Valves in the girdle
view showing the transapical pseudosepta
ending with a thickened ridge that resembles
musical notes. E, F. Diatom cells attached as
epiphytes over the entire valve. Scale bars:
20 pm.

2A, B). Arimoportula is located on the central inflation slightly off the centre (Figure 2A). This structure
is a distinguishing feature of this species when viewed from the valves.

SEM observations. Each valve typically ends with two pseudocelli that extend partially onto the
valve face and partly onto the valve mantle (Figure 3B). The valve face and mantle are oriented at a 90°
angle to each other. From the girdle view (Figure 3A, B), the frustules are connected through the hypo-
valves of two daughter cells (referred to as sibling valves) formed within the girdle of the mother cell.

The narrow side of the girdle contained a cingulum composed of three girdle bands (Figure 3A).
The first girdle band overlaps the mantle. The cingulum features fully closed undulate copulae with
smooth edges and distinct fimbriae along the advalvar margin, which also overlap the following cop-
ulae (Figures 3A, 4A). All bands have fine areolation. The areolae are simple poroids, usually arranged
in more or less straight rows.

The heavily silicified surface of the valve leads to coarse areolation when viewed from the valve
side (Figure 3B), while the girdle exhibits finer areolation (Figure 3A, C). On the external valve face
and mantle, besides areolae with a rota pattern, smaller irregularly placed poroids are present (Figure
3D-F). The edges of the junction between the valve face and valve mantle displayed small spines
(Figure 3D, E). The internal valve surface differs in its areolation system, with the areolae being simple
and smooth in texture (Figure 4A, B). Near the pseudocelli, the areolae are arranged in more or less
parallel rows (Figure 4B). The pores of the pseudocelli are very small and irreqularly arranged.

On the internal valve faces, pseudosepta can be observed dividing the valve transversely and
extending across the transapical axis from the two inner surfaces of the walls. The thickness of the
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Figure 3. Terpsinoé musica Ehrenberg from

the mouth of the Mpanga River, Lake George,
Uganda, SEM external view. A, C. Valve in gir-
dle view, showing the cingulum composed of
several girdle bands with finer areolation than
on the valve. B. Heavily silicified surface of the
valve. D. The junction of the valve face and
mantle with small spines. E. Detail of the valve
apex in girdle view with pseudocellus and
small spines. F. Poroids and irregular areolae
some which are simple perforations, and some
form a rota pattern. Scale bars: A-C =10 um, D
=2pm, F=1pm.

Figure 4. Terpsinoé musica Ehrenberg. A-B.
From the Nsikazi River in South Africa. C-D.
Mpanga River, Lake George, Uganda, SEM in-
ternal view. A. Detail of girdle band with dis-
tinct fimbriae along the advalvar margin. B.
Details of the poroids and irregular areolae,
some of which are simple perforations, and
some form a rota pattern. C. View of the en-
tire valve showing the pseudosepta dividing
the valve transversely. D. The areolae have a
simple round internal opening, and the areo-
lae of the pseudocelli are arranged in more or
less parallel rows and are smaller than those
on the rest of the valve face. Scale bars: C=10
pm,A,D=5pm,B=1um.
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Figure 5. Gut of Oreochromis leucostictus
(Trewavas, 1933), RMCA 2016.035.P.0269-
0278(1a). A. Gut divided into three parts. B.
Gut contents in a petri dish.

pseudoseptum increases from the centre towards the edge (Figure 4C, D).

Taxonomic remarks. This species is primarily recognized for appearing in chains, forming long, dis-
tinct filaments (Ehrenberg 1843; El-Awamri et al. 2003; Carmona Jiménez et al. 2017); however, in this
study, we only observed separated cells. This discrepancy may be attributed to the digestion process
of fish, which could potentially lead to cell separation.

Ecology. Terpsinoé musica was present in low numbers in two gut samples of Oreochromis leucostictus
from Lake George (8.4% in RMCA 2016.035.P.0279-0283(1) and 4.0% in RMCA 2016.035.P.0269-0278(1a)
and was also detected in RMCA 2016.035.P.0269-0278(1b)). The gut samples RMCA 2016.035.P.0279-
0283(1) and RMCA 2016.035.P.0269-0278(1a) were predominantly dominated by diatoms (91% in
RMCA 2016.035.P.0279-0283(1) and 98.9% in RMCA 2016.035.P.0269-0278(1a)), with Pleurosira laevis
(Ehrenberg) Compére being the most abundant species (66.3% in RMCA 2016.035.P.0279-0283(1) and
41.5% in RMCA 2016.035.P.0269-0278(1a)). In contrast, RMCA 2016.035.P.0269-0278(1b) was dominat-
ed by a species of Euglenophyta, namely, Trachelomonas sp. 2 (76.8%). Alongside these species, oth-
er diatoms observed in the three gut samples included Encyonema sp., Navicula sp. 2, Gomphonema
lagenula Kiitzing, Cocconeis sp., and Diadesmis confervacea Kiitzing. Cyanobacteria were by far the most
abundant group of phytoplankton in Lake George (Stoyneva-Gdrtner et al. 2020). The dominance of
diatoms in the gut content samples provides a clear indication that the T. musica observed is likely
benthic. This hypothesis is further supported by the fact that two of the guts (RMCA 2016.035.P.0279-
0283(1) and RMCA 2016.035.P.0269-0278(1a)) were filled with mud (Figure 5). In contrast, the other
RMCA 2016.035.P.0269-0278(1b) was nearly empty, making it difficult to ascertain whether the fish
specimen fed on the substrate. This may indicate that the fish had not been fed recently. It is also pos-
sible that the specimen was not preserved immediately after capture, which could have contributed
to the low amount of material observed in its gut. In South Africa, T. musica has been observed in the
Nsikazi River, a tributary of the Crocodile River. Several cells were also observed downstream of the
confluence with the Nsikazi River in the Crocodile River, but these were assumed to have been washed
in with the inflow from the Nsikazi River. The Nsikazi River is on the southeastern boundary of the
Kruger National Park, and the Crocodile River forms the southern boundary of the KNP. The sample
was only analysed for diatoms (400 cells counted) and the following taxa were found, Rhoicosphenia
abbreviata (C.Agardh) Lange-Bertalot (21.8%), Cocconeis euglypta Ehrenberg (20.0%), Nitzschia cf. lieb-
ertruthii (20.0%), Ulnaria biceps (Kitzing) Compere (3.8%), Melosira varians C.Agardh (2.5%), and Cym-
bella tumida (Brébisson) Van Heurck (2.3%). Terpsinoé musica and Pleurosira laevis were found in very
low abundance (0.3 and 0.8 %, respectively). Sample SANDC 20-053 was collected near the Matsulu
settlement, and at the time of sampling, the water pH was 8.71, electrical conductivity was 518 pS-cm™
and the turbidity was rather high (88 NTU).

African distribution (Figure 6). Terpsinoé musica has previously been reported from the north and
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the west of Africa.
Eastern Africa

Ethiopia: Humber and Kebede (1987) mentioned this taxon in their species list from Lake Shala.

Kenya: Lee et al. (2013) observed T. musica in a lime mudstone from a carbonate facies of late
Pleistocene Olorgesailie tufas in the Southern Kenya Rift.

Uganda: This study; T. musica was found in the guts of three individuals of Oreochromis leucostictus
(RMCA 2016.035.P.0279-0283(1), RMCA 2016.035.P.0269-0278(1a, 1b) collected during the Octo-
ber 2016 HIPE campaign in Lake George at the mouth of the Mpanga River.

Southern Africa

South Africa: This study; T. musica was observed in a single sample from the Nsikazi River, on the

eastern border of the Kruger National Park, Mpumalanga, South Africa.
Northern Africa

Algeria: Petit (1895) reported this species from Chott El-Hodna and the area east of Tougourt.

Egypt: El-Awamri et al. (2005) recorded the species from the Greater Cairo region (El-Qaliubiya,
Giza, and Cairo); El-Awamri et al. (2007) observed it in brackish, hard water in Cairo; Job (1954)
noted its presence in Alexandria (brackish water); Zalat et al. (2025) reported it from the core
sediments of Lake Mariout; Zalat and Vildary (2005) identified it in the lake sediments of Lakes
Manzala, Burullus, and Edku; Quintanar et al. (2013) found it in the sediments of the Plain of
Tineh.

Libya: Anteminelli (1889), Marchesoni (1947), and Compére (1986) documented the species in the
Libyan desert, particularly in Jalo, the Oasis of Kufra, and the Oasis of Tazerbo

Morocco: Petit (1895) described it as very common in North Africa, particularly in Qued-Tiout, and
abundant at Sidi-M'sid and Ain-el-Hamza. Leuduger-Fortmorel (1898) observed it along the
coast of Mogador and in nearby localities. Elghrib et al. (2012) reported it in the upwelling
areas of the Moroccan Atlantic coast at latitude 29°N.

Tunisia: Petit (1895) noted its presence at Hammam-Lif (Belloe) and its abundant occurrence in
Lake Ghadames.

Western Africa
Benin: Olodo and Abou (2020) observed the species in the phytoplankton of Lake Ahémé
Ghana: Foged (1966) recorded the species from polyhaline waters in six rivers west of Takoradi,

Figure 6. Geographic distribution of Terpsinoé 030°W 000° 030°E 060°E
musica Ehrenberg in Africa. Locations corre-
spond to: (1) Morocco; (2) Algeria; (3) Tunisia;

(4) Libya; (5) Egypt; (6) Senegal; (7) Bissau ) A
Guinea; (8) Sierra leone; (9) Ivory Coast; (10)
Ghana; (11) Benin; (12) Nigeria; (13) Ethiopia;
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by scraping it from stones in relatively clear, running water. Other observed species included
Pleurosira (Biddulphia) laevis and Tropidoneis sp. In another sample, Tropidoneis lepidoptera var.
proboscidea Cleve (currently Plagiotropis lepidoptera var. proboscidea (Cleve) Reimer) was iden-
tified in the river between Takoradi and Axim. Additionally, Biddulphia laevis (now Pleurosira
laevis) was found in the Mansi River, a small river north of Awaso with no running water yielded
Gomphocymbella ruttneri Hustedt (now Gomphocymbellopsis ancyli (Cleve) Krammer) (Smith et
al. 2015).

Cote d'Ivoire: Amossé (1970) reported this species from Cocody Bay (scraping driftwood) and
Babou Bay (Ebrié Lagoon, submerged timber). Ouattara et al. (2000, 2001) noted this in the Bia
Basin, and N'Guessan et al. (2018) documented it in the Agnéby River. Niamien-Ebrottié (2010)
found the species in Soumié, Noé, Eholié, and Ehania.

Nigeria: Kadiri (2000) observed it in Ikogosi Springs; Egborge (1973, 1974) in the plankton of the
Oshun River; Onyema (2008) in the plankton of Iyagbe Lagoon, Lagos; Adesalu and Nwankwo
(2009) in Lekki Lagoon; Ekhator et al. (2014), Ekhator and Alika (2016) in the Osse River, Edo
State (net plankton); and Omorogbe et al. (2024) in the Lagos Lagoon and the adjoining Abule-
Agege and Abule-Eledu tidal creeks.

Senegal: Compére (1991) recorded it at Digue Barrage on the Senegal River at Dakar Bango,
between the Djeuss and the Senegal, noting its presence in warm sea waters.

Sierra Leone: Leuduger-Fortmorel (1898) found the species in dried mud from the Mambolo and
Tamalambo ports around Freetown.

Discussion

In this study, we report a new record of Terpsinoé musica from Lake George, located in Uganda, East
Africa, and in the Nsikazi River, South Africa. Terpsinoé musica was first described by Ehrenberg in 1843
as the type species of Terpsinoé from Atotonilco el Grande, Veracruz, Mexico (Ehrenberg 1843; Guiry
and Guiry 2025). We identified T. musica in the gut contents of three specimens of Oreochromis leuco-
stictus collected from the mouth of the Mpanga River in Lake George. The cells observed in this study
were consistent with those described by Ehrenberg, as well as with those documented in other global
studies (Table 2).

Notably, in previous studies in which the authors examined uncleaned samples, the valves of T.
musica were arranged in chains, forming long, distinct filaments (Ehrenberg 1843; El-Awamri et al.
2003; Carmona Jiménez et al. 2017). In contrast, only isolated cells were observed in the present study.
This discrepancy may be attributed to the digestion process within the fish, which could have led to the
separation of the cells and the acid digestion techniques used to clean the material from South Africa.
On the other hand, the solid cell wall of diatoms, composed of silicon dioxide, ensures that the cells of
these organisms do not deform but retain their original shape. Sterrenburg (in Wu 1994) stated that
T. musica is most frequently found in hard water at warm temperatures. In our study, we recorded 7.
musica alongside benthic species that typically prefer high-conductivity waters, such as Gomphonema
lagenula, Diadesmis confervacea, and Cocconeis plancetula. This could be explained by the water move-
ments in Lake George, which are influenced by the circular shape of the basin and its wind regime, or
by the fact that the fish specimens were caught at the mouth of the Mpanga River, suggesting that the
fish may have swum along and fed on the river.

Terpsinoé musica was also recorded alongside Pleurosira laevis in both the Lake George and Nsikazi
River samples. P. faevis is a benthic species that has been previously reported together with T. musica
by several authors (Compére 1991; Foged 1996; El-Awamri et al. 2005, 2007; Zalat and Vildary 2005;
Zalat et al. 2025). Given that 0. leucostictus is known to consume bottom deposits in Lake George (Tre-
wavas 1983) and that the gut contents of the specimens were filled with mud, we can confirm that

Table 2. Some morphological features of Terpsinoé musica in this study and those reported in the literature.

Length (pm)

Width (pm) Septa Striaein10ym  Areolaein 10 pm Striaemantlein  Areolae mantle

10 pm in10 pm
Hustedt 1930 35-260 25-50 2-4 22-25 10 22-25 12-14
Ouattara et al. 2001 82-114 — — — — — —
El-Awamri et al. 2003 111-140 35-49 3-6 — 10-14 — 20-24
Carmona Jiménezetal. 2017 80.5-135.5 33.6-50 — — — — —
Lake George, this study 92-100 31.5-41.5 4-6 — — — —
South Africa, this study 114-119 35 4-6 — — — —
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the 7. musica specimens we observed were benthic. This is consistent with the known preference of
this species for substrates (Amossé 1970; Ouattara et al. 2001; Zalat and Vildary 2005; El-Awamri et
al. 2007; Zalat et al. 2025). However, in Africa, T. musica has often been reported as planktonic (Leudu-
ger-Fortmorel 1898; Egborge 1973, 1974; Compére 1991; Onyema 2008; Adesula and Nwankwo 2009;
Niamien-Ebrottié 2010; Elghrib et al. 2012; Ekhator et al. 2014; Ekhator and Alika 2016; Olodo and Abou
2020; Omorogbe et al. 2024).

Terpsinoé musica is widely distributed, occurring in freshwater to marine habitats (Wehr 2003).
Hustedt (1937/1938) noted its presence in the coastal areas of warmer countries across all continents.
In Africa, previous studies have predominantly reported it from coastal regions (Figure 6), and also
from various habitats such as lakes (Ouattara et al. 2001; Zalat and Vildary 2005; Olodo and Abou 2020;
Zalat et al. 2025), rivers (Egborge 1973 1974; Compere 1991; Niamien-Ebrottié 2010; Ekhator et al. 2014;
Ekhator and Alika 2016), springs (Kadiri 2000), lagoons and bays (Amossé,1970; Onyema 2008; Adesula
and Nwankwo 2009; Omorogbe et al. 2024), oases (Petit 1895; Compére 1986), and upwelling areas
(Elghrib et al. 2012).

Prior to this discovery, T. musica was known to occur in North and West Africa (Figure 6). Besides
the report of Humber and Kebede (1987) from Lake Shala (Ethiopia), this taxon had not been recorded
in East or Central Africa, nor in the southern part of the continent. However, Humber and Kebede
(1987) give no clear information on the source or specific site. Additionally, Lee et al. (2013) observed
a fossil of T musica in a lime mudstone from a carbonate facies of late Pleistocene Olorgesailie tufas in
the Southern Kenya Rift. This study confirms the presence of T. musica in East Africa and South Africa,
extending its known geographic distribution further into the continent.
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