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Review of the Nothobranchius taeniopygus species group 
from central and western Tanzania  

with descriptions of five new species  
and redescription of Nothobranchius taeniopygus  

(Teleostei: Nothobranchiidae)

Brian R. Watters*, Béla Nagy**, Pieter D. W. van der Merwe***,  
Fenton P. D. Cotterill**** and Dirk U. Bellstedt***

The Nothobranchius taeniopygus species group from central and western Tanzania is reviewed. Five new species are 
identified, to raise total species richness to seven. Members of this group are characterized by an anal fin with a 
slender to broad light medial band and broad black distal band in males. Nothobranchius taeniopygus is redescribed 
and the species is characterized by an anal fin with a narrow yellow to white subdistal band; a caudal fin that is 
light yellow-grey with brown stripes proximally parallel to fin rays, followed by a narrow brown medial band 
and a narrow yellow to white subdistal band; a postorbital length of 43-46 % HL; and snout to eye end length 54-
57 % HL; and its distribution is restricted to the uppermost reaches of the Wembere River system. Nothobranchius 
angelae, new species, from the Bubu River system and the Bahi Swamp, as well as the north-western part of the 
Ruaha River system, is characterized by an anal fin with a slender white medial band; a caudal fin with a narrow 
dark brown to black medial band, followed by a slender white subdistal band; postorbital length 55-63 % HL; 
and caudal peduncle length 132-137 % of its depth. Nothobranchius ottoschmidti, new species, from the Wembere 
and Manonga river systems, the eastern and north-eastern parts of the Malagarasi system, and the southern Lake 
Victoria basin, is characterized by a caudal fin with small red-brown spots proximally, a slender semi-translucent 
grey subdistal band and a narrow irregular dark grey to black distal band; a head width 67-73 % HL; and caudal 
peduncle length 121-130 % of its depth. Nothobranchius sonjae, new species, from the Malagarasi River drainage 
and the Moame River of the Lake Victoria basin, is characterized by a golden-brown to grey stripe on the dorsal 
scale row between nape and dorsal-fin origin; a head length of 25.8-27.0 % SL; and caudal peduncle length 153-
159 % of its depth. Nothobranchius rungwaensis, new species, from the Rungwa River system, is characterized by 
an anal fin yellow proximally with a narrow red-brown submedial band, a broad yellow medial band with red to 
red-brown spots, and a broad black distal band; a head width 54 % HL and 62 % of its depth; interorbital width 
38 % HL; postorbital length 46 % HL; snout length 22 % HL; and caudal peduncle length 119 % of its depth. 
Nothobranchius skeltoni, new species, from the Lake Victoria basin, is characterized by an anal fin that is grey to 
red-grey with irregular dark grey spots proximally, followed by a broad dark red to maroon medial band, a nar-
row light grey subdistal band; a body depth at pelvic-fin origin 26.3-30.0 % SL; suborbital depth 15-22 % HL; 
caudal peduncle depth 11.8-12.9 % SL; and caudal peduncle length 160-169 as % of its depth. The species group 
also includes N. ivanovae. Genetic divergence in partial sequences of the mitochondrial genes, ND2 and COI, and 
three nuclear genes, Glyt, MyH6 and SNX33, supports the genetic distinction of the five new species and confirms 
their position, together with N. taeniopygus and N. ivanovae, in the N. taeniopygus species group.

* 6141 Parkwood Drive, Nanaimo, British Columbia V9T6A2, Canada.
** 30, rue du Mont Ussy, 77300 Fontainebleau, France. E-mail: bela.nagy@neuf.fr (corresponding author)
*** Department of Biochemistry, University of Stellenbosch, Private Bag X1, Matieland 7602, South Africa.
**** Department of Earth Sciences, University of Stellenbosch, Private Bag X1, Matieland 7602, South Africa.



40

Literature cited

Baker, R. J. & R. D. Bradley, 2006. Speciation in mam-
mals and the genetic species concept. Journal of 
Mammalogy, 87: 643-662.

Costa, W. J. E. M. 2018. Comparative morphology, 
phylogeny and classification of African seasonal 
killifishes of the tribe Nothobranchiini (Cyprino-
dontiformes: Aplocheilidae). Zoological Journal of 
the Linnean Society, 184: 115-135.

Cotterill, F. P. D., P. J. Taylor, S. Gippoliti, J. M. Bishop 
& C. P. Groves. 2014. Why one century of phenet-
ics is enough: response to ‘are there really twice 
as many bovid species as we thought?’ Systematic 
Biology, 63: 819-832.

Dytham C. 2011. Choosing and using statistics: a 
biologist’s guide. Third edition. Wiley-Blackwell, 
Chichester, 320 pp.

Dorn A., Z. Musilová, M. Platzer, K. Reichwald & A. Cel-
lerino. 2014. The strange case of East African annual 
fishes: aridification correlates with diversification 
for a savannah aquatic group? BMC Evolutionary 
Biology, 14: 210.

Furness A. I., D. N. Reznick, M. S. Springer & R. W. 
Meredith. 2015. Convergent evolution of alterna-
tive developmental trajectories associated with 
diapause in African and South American killifish. 
Proceedings of the Royal Society of London, Series 
B, 282: 20142189.

Hall T. A. 1999. BioEdit: a user-friendly biological se-
quence alignment editor and analysis program for 
Windows 95/98/NT. Nucleic Acids Symposium 
Series, 41: 95-98.

Harrison, T. & M. L. Mbago. 1997. Introduction: pale-
ontological and geological research in the Manonga 
Valley, Tanzania. Pp. 1-32 in: T. Harrison (ed.), 
Neogene Paleontology of the Manonga Valley, 
Tanzania: a window into the evolutionary history 
of East Africa. Springer, Boston.

Hilgendorf, F. 1891. Eine Aufzählung der von Emin 
Pascha und Dr. Stuhlmann gesammelten Fische und 
Krebse. Sitzungs-Berichte der Gesellschaft Natur-
forschender Freunde zu Berlin, 1: 18-20.

Hoedeman, J. J. 1958. The frontal scalation pattern in 
some groups of toothcarps (Pisces – Cyprinodon-
tiformes). Bulletin of Aquatic Biology, 1: 23-28.

Jackson, I. J. 1971. Rainfall. Pp. 36-39 in: L. Berry (ed.), 
Tanzania in maps: graphic perspectives of a devel-
oping country. Africana Publishing Corporation, 
New York.

James F. C. & C. E. McCulloch. 1990. Multivariate 
analysis in ecology and systematics: panacea or 
Pandora’s box?. Annual Review of Ecology and 
Systematics, 21: 129-166.

Jubb, R. A. 1981. Nothobranchius. T. F. H. Publications, 
Neptune, 61 pp.

Lévêque, C. 1997. Biodiversity dynamics and conserva-
tion, the freshwater fish of tropical Africa. Cam-
bridge University Press, Cambridge, xii + 438 pp.

Macheyeki, A. S., D. Delvaux, M. De Batist & A. Mruma. 
2008. Fault kinematics and tectonic stress in the 
seismically active Manyara-Dodoma Rift segment in 
Central Tanzania – implications for the East African 
Rift. Journal of African Earth Sciences, 51: 163-188.

Markofsky, J. & J. R. Matias. 1977. The effects of tem-
perature and season collection on the onset and 
duration of diapause in embryos of the annual fish 
Nothobranchius guentheri. The Journal of Experimen-
tal Zoology, 202: 49-56.

Mayden, R. L. 1999. Consilience and a hierarchy of 
species concepts: advances toward closure on the 
species puzzle. Journal of Nematology, 31: 95-116.

— 2002. On biological species, species concepts and 
individuation in the natural world. Fish and Fisher-
ies, 3: 171-196.

McDonald, J. H. 2008. Handbook of biological statistics.
Sparky House Publishing, Baltimore, 319 pp.

Minitab. 2010. [Statistical computer software]. Version 
16.2.1. State College, PA: Minitab, Inc.

Nagy, B. 2014. Nothobranchius milvertzi, a new species of 
killifish from the Lushiba Marsh in the Lake Mweru 
drainage, Zambia (Teleostei: Cyprinodontiformes: 
Nothobranchiidae). Ichthyological Exploration of 
Freshwaters, 24: 347-360.

— 2015. Life history and reproduction of Notho-
branchius fishes. Journal of the American Killifish 
Association, 47: 182-192.

— 2018. Nothobranchius ditte, a new species of annual 
killifish from the Lake Mweru basin in Democratic 
Republic of Congo (Teleostei: Nothobranchiidae). 
Ichthyological Exploration of Freshwaters, 28: 115-
134.

Nagy, B. & B. R. Watters. 2018. Distribution and habi-
tat conditions of Nothobranchius fishes in Uganda. 
Journal of the American Killifish Association, 51: 
176-192.

Nagy, B., F. P. D. Cotterill & D. U. Bellstedt. 2016. Notho-
branchius sainthousei, a new species of annual killifish 
from the Luapula River drainage in northern Zam-
bia (Teleostei: Cyprinodontiformes). Ichthyological 
Exploration of Freshwaters, 27: 233-254.

Nagy, B., B. R. Watters, P. D. W. van der Merwe, F. P. 
D. Cotterill & D. U. Bellstedt. 2017. Nothobranchius 
cooperi (Teleostei: Cyprinodontiformes): a new 
species of annual killifish from the Luapula River 
drainage, northern Zambia. African Journal of 
Aquatic Science, 42: 201-218.

Paepke, H-J. & L. Seegers. 1986. Kritischer Katalog der 
Typen und Typoide der Fischsammlung des Zoo-
logischen Museums Berlin. Teil 1. Atheriniformes. 
Mitteilungen aus dem Zoologischen Museum in 
Berlin, 62: 135-186.

Peters, N. 1963. Zur Embryonalentwicklung bodenlai-
chender Zahnkarpfen. Die Aquarien und Terrarien 
Zeitschrift, 16: 201-204.

Watters et al.: Nothobranchius taeniopygus group



41

Peters, W. C. H. 1868. Über eine neue Untergattung 
der Flederthiere so wie über neue Gattungen und 
Arten von Fischen. Monatsberichte der Königlich 
Preussischen Akademie der Wissenschaften zu 
Berlin, 1868: 145-148.

Quinn, G. P. & M. J. Keough. 2002. Experimental design 
and data analysis for biologists. University Press, 
Cambridge, 553 pp.

Reichard, M. 2015. The evolutionary ecology of African 
annual fishes. Pp 133-158 in: N. Berois, G. García 
& R. O. de Sá (eds.), Annual fishes: life history 
strategy, diversity, and evolution. CRC Press, Boca 
Raton, 327 pp.

Rice, W. R. 1989. Analyzing tables of statistical tests. 
Evolution, 43: 223-225.

Roberts, T. R. 1975. Geographical distribution of African 
freshwater fishes. Zoological Journal of the Linnean 
Society 57: 249-319.

Scoon, R. N. 2018. Geology of national parks of central/
southern Kenya and northern Tanzania: geotourism 
of the Gregory Rift Valley, active volcanism and 
regional plateaus. Springer, Berlin, i-xxxv + 221 pp.

Seegers, L. 1996. The fishes of the Lake Rukwa drain-
age. Annales Musée Royal de l’Afrique Centrale, 
Sciences Zoologiques, Volume 278, 407 pp.

— 1997. Killifishes of the world: old world killis II. 
Aqualog, Mörfelden-Walldorf, 112 pp.

Sokal, R. R. & F. J. Rohlf. 1995. Biometry: the principles 
and practice of statistics in biological research. Third 
edition. Freeman, New York, 880 pp.

Sokal, R. R. & F. J. Rohlf. 2009. Introduction to biostatis-
tics. Second edition. Dover Publications, Mineola, 
382 pp.

Stamatakis, A. 2006. RaxML-VI-HPC: maximum likeli-
hood-based phylogenetic analysis with thousands 
of taxa and mixed models. Bioinformatics, 22: 
2688-2690.

Stewart, K. M. 2001. The freshwater fish of Neogene 
Africa (Miocene-Pleistocene): systematics and bio-
geography. Fish and Fisheries, 2: 177-230.

Valdesalici, S. 2012. Nothobranchius kardashevi and Notho-
branchius ivanovae (Cyprinodontiformes: Notho-
branchiidae): two new annual killifishes from the 
Katuma River drainage, western Tanzania. Aqua, 
International Journal of Ichthyology, 18: 191-198.

— 2015. Nothobranchius torgashevi (Cyprinodontifor-
mes: Nothobranchiidae), a new species of annual 
killifish with two male colour morphs from the Lake 
Eyasi basin, central Tanzania. Killi-Data Series, 2015: 
17-30.

— 2016. Nothobranchius streltsovi, a new species of an-
nual killifish with two male colour morphs from the 
Malagarasi drainage, central Tanzania (Teleostei: 
Cyprinodontiformes: Nothobranchiidae). Ichthyo-
logical Exploration of Freshwaters, 27: 153-161.

Valdesalici, S., M. Bellemans, K. Kardashev & A. Golub-
tsov. 2009. Nothobranchius nubaensis (Cyprinodonti-
formes: Nothobranchiidae) a new annual killifish 
from Sudan and Ethiopia. Aqua, International 
Journal of Ichthyology, 15: 143-152.

Vanderplank, F. L. 1940. A study of Nothobranchius 
taeniopygus in its natural habitat. The Aquarist, 
10: 247-249.

— 1941. Nothobranchius and Barbus species; indigenous 
anti-malaria fish in east Africa. East African Medical 
Journal, 17: 431-436.

Watters, B. R. 2009. The ecology and distribution of 
Nothobranchius fishes. Journal of the American Kil-
lifish Association, 42: 37-76.

— 2014. A classification of Nothobranchius fish habitats. 
Journal of the American Killifish Association, 47: 
152-180.

Wildekamp, R. H. 1978. Redescription of Nothobranchius 
brieni Poll, 1938 and the description of three new 
Nothobranchius species (Pisces, Cyprinodontidae) 
from the province of Shaba, Zaire. Revue de Zoo-
logie Africaine, 92: 341-354.

— 1990. Redescription of two lesser known Notho-
branchius from Central Tanzania, N. taeniopygus and 
N. neumanni (Cyprinodontiformes: Aplocheilidae). 
Ichthyological Exploration of Freshwaters, 1: 193-
206.

— 1994. The Nothobranchius species from Uganda, 
with description of a new polymorphic species 
(Cyprinodontiformes: Aplocheilidae). Ichthyologi-
cal Exploration of Freshwaters, 5: 193-206.

— 2004. A world of killies: atlas of the oviparous cy-
prinodontiform fishes of the world. Volume 4. The 
American Killifish Association, Elyria, 398 pp.

Wildekamp, R. H., B. R. Watters & K. M. Shidlovskiy. 
2014. Review of the Nothobranchius neumanni species 
group with descriptions of three new species from 
Tanzania (Cyprinodontiformes: Nothobranchiidae). 
Journal of the American Killifish Association, 47: 
2-30.

Wiley, E. O. 1978. The evolutionary species concept 
reconsidered. Systematic Zoology, 27: 17-26.

Zar, J. H. 2010. Biostatistical analysis. Fifth edition. 
Pearson/Prentice-Hall, Upper Saddle River, i-xii  
+ 944 pp.

Zuur, A. F., E. N. Ieno & G. M. Smith. 2007. Analysing 
ecological data (statistics for biology and health). 
Springer, New York, 672 pp.

Received 7 February 2019
Revised 17 June 2019

Accepted 22 July 2019

Ichthyol. Explor. Freshwaters, IEF-1110



42

Watters et al.: Nothobranchius taeniopygus group



Dieser Beitrag kann als 
PDF-Datei erworben werden.

Verfügbarkeit von PDF-Dateien
Prinzipiell sind von allen unseren Publikationen PDF-
Dateien erhältlich. Komplette Publikationen in der Regel 
erst nachdem die gedruckte Version vergriffen ist. An-
fragen bezüglich bestimmter Beiträge richten Sie bitte 
per E-Mail an pdf@pfeil-verlag.de.

Die PDF-Dateien sind urheberrechtlich geschützt.
Ein Ausdruck der PDF-Dateien ist nur für den persönli-
chen Gebrauch erlaubt.
Die Vervielfältigung von Ausdrucken, erneutes Digitali-
sieren sowie die Weitergabe von Texten und Abbildungen 
sind nicht gestattet.
Das persönliche Zertifi kat und das Passwort dürfen nicht 
an Dritte weitergegeben werden.

Preise
Bücher: Die Preise sind dem Katalog zu entnehmen.
Zeitschriftenbeiträge und einzelne Kapitel aus Sammel-
bänden bzw. Büchern:
10 EURO Grundbetrag pro Bestellung (einschließlich 
der ersten 10 Seiten),
und
0,50 EURO pro Seite ab der 11. Seite.
Den Umfang der Beiträge entnehmen Sie bitte den In-
haltsverzeichnissen.

Bestellungen
Bestellungen sind mit dem PDF-Bestellformular oder 
formlos per E-Mail (pdf@pfeil-verlag.de) an uns zu 
richten. Die Bezahlung ist ausschließlich per Kreditkar-
te möglich. Bei Verwendung unseres Bestellformulars 
werden die Kreditkartendaten über eine gesicherte 
Verbindung (ssl) übermittelt. Sie können die Daten aber 
auch formlos per E-Mail, Fax, Post oder telefonisch 
übermitteln.

Abwicklung
So bald wie möglich, aber abhängig von unseren Büro-
zeiten und der gewünschten Bestellung, schicken wir 
Ihnen die PDF-Datei(en) zusammen mit Ihrem persön-
lichen Zertifi kat und dem zugehörigem Passwort per 
E-Mail. Größere Dateien bieten wir Ihnen gegebenenfalls 
zum Herunterladen an.
Der fällige Betrag wird von Ihrer Kreditkarte abgebucht 
und Sie erhalten die Rechnung ebenfalls per E-Mail.
Um die verschlüsselten PDF-Dateien öffnen zu können, 
muss bei der ersten Bestellung das passwortgeschütz-
te persönliches Zertifi kat installiert werden, welches 
anschließend auf dem Rechner verbleibt. Alle mit diesem 
Zertifi kat verschlüsselten Dateien können anschließend 
auf diesem Rechner geöffnet werden.

The whole contribution can be 
purchased as PDF fi le.

Availability

Generally all our publications are available as PDF fi les; 
full publications as a general rule after the printed version 
is out of print. If you have questions concerning particu-
lar contributions please contact us by e-mail: 
 pdf@pfeil-verlag.de.

The PDF fi les are protected by copyright.

The PDF fi le may be printed for personal use.
The reproduction and dissemination of the content or 
part of it is permitted.
It is not allowed to transfer the digital personal certifi cate 
or the password to other persons.

Prices

Books: Prices are to be found in the catalog.

Articles in journals and single contributions or chapters 
in books:

10 EURO basic price per order (including the fi rst 10 
pages),
and
0.50 EURO per page, beginning with the 11th page.

Page numbers are found in the contents of the publica-
tions.

Orders

Use our order form for PDF fi les or send your order in-
formal per e-mail (pdf@pfeil-verlag.de). The only ac-
cepted payment is by credit card. While using the order 
form for PDF fi les, your data will be transmitted by secure 
link (ssl). You also may send the informations informally 
by e-mail, fax, phone or mail.

Handling

As soon as possible, depending on our business hours 
and your order, you will receive your PDF fi le together 
with the certifi cate and password by e-mail.
Larger PDF fi les can be downloaded from our webspace, 
if necessary.
Your invoice will be sent out by e-mail after we charged 
your credit card.

To open the encrypted PDF fi les you have to install your 
personal certifi cate after your fi rst order. All PDF fi les 
with the same certifi cate can be opened from that time 
on.


