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Three fish species from Horchi (Tibesti Mountains, Central
Sahara): Rediscovery after decades of drought

Drei Fischarten aus Horchi (Tibesti-Gebirge, Zentralsahara):Wiederentdeckung
nach Jahrzehnten der Trockenheit
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Institut fir Afrikastudien der Universitit Bayreuth, D-95440 Bayreuth, Germany,
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Summary: The short report documents a current occurrence of Labeobarbus bynni occidentalis, 1.abeo cf.
ogunensis and Clarias cf. gariepinus in the guelta of Horchi/Tibesti Mountains/Central Sahara. These three
fish species have survived the drought prevailing in the Sahara and Sahel since the 1970s; L. bynni occidentalis
even occurred in large numbers. There is no recent survey of fish occurrence in the Tibesti after decades of
drought in the Sahara and Sahel, nor are there any reports of fish occurrence in the high mountain guelta
of Horchi (1,505 m).

Keywords: Labeobarbus bynni occidentalis, Iabeo cf. ogunensis, Clarias cf. gariepinus, drought resistance, current
occurrence

Zusammenfassung: Der Kurzbericht dokumentiert ein Vorkommen von Labeobarbus bynni occidentalis,
Labeo cf. ogunensis und Clarias cf. gariepinus im Guelta von Horchi/Tibesti Gebirge/Zentralsahara. Diese drei
Fischarten haben dort die seit den 1970-er Jahren anhaltende Trockenheit in Sahara und Sahel tberlebt;
L. bynni occidentalis trat sogar in grofler Dichte auf. Eine rezente Dokumentation von Fischvorkommen im
Tibesti nach Jahrzehnten der Diirre in Sahara und Sahel gibt es nicht, noch gab es bisher Nachweise von
Fischen fiir das Hochgebirgs-Guelta von Horchi (1.505 m).

Schlisselworter: Labeobarbus bynni occidentalis, 1abeo cf. ogunensis, Clarias ct. gariepinus, Trockenresistenz,

aktuelles Vorkommen.

1. Introduction

A formerly active hydrographic system connec-
ted water bodies of the Tibesti with the Lake
Chad basin until the middle Holocene (TALBOT
1980). Then, 5,000 to 6,000 years B.P, the Sahara
began to dry up (KROPELIN et al. 2008). There
are 19 documented relict fish species in the
Sahara today (TrAPE 2013, 2018), as also one
recently described new species (TRAPE 2016).
However, due to the difficulty of accessing the
field, little research is now being carried out in
the Sahara, and surveys on the presence and dis-
tribution of fish species, with a few exceptions
from Mauritania and the Ounianga Lakes in the
Borku region/Northern Tchad (Trape 2009,
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2016, 2018), mainly date from before the 1960s
(PELLEGRIN 1919a,b; DAGET 1959).

Since the 1970s, an unprecedented drought is
prevailing in the Sahara and Sahel (HOTE et al.
2001; THoMAS & Nicam 2018). As emphasized
by TRraAPE (2009), recent documentations of fish
populations in the Sahara are extremely needed,
because they allow insights into whether and to
what extent the ichthyofauna has survived the
decade-long drought. Such a documentation, to
which the present report aims to contribute, has
not yet been carried out in the Tibesti Moun-
tains, a biodiversity hotspot in the hyper-arid
Central Saharan desert.

The area of the Tibesti, a mountain range
shaped by volcanism, reaches roughly from 24°
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north to 18° north. Here, annual precipitation
increases with altitude but remains still extremely
low, resulting in arid to highly arid environmental
conditions. Precipitation can vary significantly in
the Tibesti (GRUNERT 1975). For example, Bardai
(approx. 1,020 m above sea level) had 60.7 mm
in 1966 and 0 mm in 1970 (HECKENDORF 1972).
After decades of drought, extensive rainfall oc-
curred in 2019 (Musch 2020a). In 2020 rainfall
was again abundant, but in 2021 largely absent
(authot’s own observations). The low humidity
and high noon temperatures cause high eva-
poration rates (HECKENDORF 1972), leading to
water loss in the middle reaches of rivers and
much greater loss in their lower reaches. This
usually causes them to dry up before they leave
the mountains (GRUNERT 1975).

Among the fish species found in the Sahara,
eight have been recorded from the Tibesti (see
Trape 2013 for a review): L. bynni occidentals
(‘Barbus bynni occidentalis’) (Boulenger, 1911),
Enteromins macrops (‘Barbus macrops’ Boulenger,
1911), L. cf. ogunensis (‘Labeo parvus’), Labeo niloti-
cus (Linné, 1758), Raiamas senegalensis (Steindach-
ner, 1870), C. cf. gariepinus (‘Clarias gariepinus’),
Sarotherodon galilaens borkuanus (Pellegrin, 1919),
and Tilapia zillii (Gervais, 1848). First specimens
have been gathered by a French colonial military
exploration of the Tibesti, Borku and Ennedi
regions between 1912 and 1917 (Ti.Ho 1920)
and have then been studied in France (e.g. PEL-
LEGRIN 1919a+Db).

In earlier studies on the Tibesti’s fish fauna
(PELLEGRIN 1919a,b; DAGET 1959), specimens
of the here presented species originated from
the Totous guelta (550 m above sea level), and
from the valleys of Dobohor and Marou (ill. 1).
L. bynni occidentalis was previously known within
the Sahara only from the Totous guelta, where it
was documented as ‘B. bates? by DAGET (1959).

The voucher specimens were then re-identified
as ‘B. bynni occidentalis by LEVEQUE & GUEGAN
(1990). Labeo tibestii was described as a new
species by PELLEGRIN in 1919 on the basis of a
specimen from the Dobohor valley (PELLEGRIN
1919b), but was then synonymized by Reid
in 1985 with L. ggunensis (REID 1985). DAGET
(1959) has recorded L. parvus in the Totous
guelta and in the valley of Marou. Specimens
of C. cf. gariepinus from the Totous guelta were
documented by PELLEGRIN (19192) and DAGET
(1959) as C. lazera.

The guelta of Horchi (N20° 46.133” E16°
58.897°) is located at an altitude of 1,505 m
above sea level (figs 1, 2). The surface area of
this guelta is probably barely 15 m? its depth is
estimated at 2 m at the deepest point. It is possi-
ble that it is connected to other basins. A rivulet
flows through it which is part of a regional river
system draining to the SW and ending in one
of the four main dry delta fans of the Tibesti
(cf. Musch 2021).

This report documents findings of Labeob-
arbus bynni occidentalis (Boulenger, 1911), Labeo
cf. ogunensis (Boulenger, 1910) and Clarias cf.
gariepinus (Burchell, 1822) from the guelta of
Horchi in the Tibesti Mountains/Central Sa-
hara/Notrthern Republic of Chad.

2. Material and methods

The author is conducting ethnographic re-
search on environmental resources and envi-
ronmental change since 2014 in the Central
Sahara in general and since 2017 in the Tibesti
in particular (e.g. Musch 2018, 2020b). A field-
work in October-November 2020 took him to
Horchi, where he was able to observe inhabi-
tants fishing and photographically document
the fishes caught.

Fig. 1: A Map of the southwestern Tibesti with the Horchi valley, the pre-1960s finding sites and the
settlement of Zouar. The mountainous area extending northwards into Libya on the inset are the Tibesti

Mountains. The blue frame (inset) roughly circumscribes the area shown on the large map. Map material from
Google Maps modified by the author. B Part of the Horchi guelta (lower left) with a connected rivulet (right).
Abb. 1: A Karte des Stidwest-Tibesti mit dem Tal von Horchi, den Fundorten aus der Zeit vor 1960 und
dem Ort Zouar. Das im Norden nach Libyen reichende Bergland auf der kleinen Karte ist das Tibesti-
Gebirge. Der blaue Rahmen umschreibt ungefihr das auf der grolen Karte dargestellte Gebiet. Kartenfond
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von Google Maps, verindert vom Autoren. B Teil des Gueltas von Horchi (unten rechts) mit dem dieses
durchflieBenden Bach (rechts).
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3. Observations and discussion

Hundreds of animals of Labeobarbus bynni occi-
dentalis swam very densely in the guelta. Most
of the animals had a body length with tail fin of
5-8 cm (fig. 2 A, B). Besides several specimens
of L. bynni occidentalis the inhabitants caught one
specimen each of L. cf. ggunensis (approx. 17 cm)
(fig. 2 C) and C. cf. gariepinus (approx. 20 cm)
(fig. 2 D), too. No other specimens of these two
species were sighted.

With the present findings of Labeobarbus bynni

occidentalis, Labeo cf. ogunensis and Clarias cf. gariepi-
nus, the occurrence of these three species in the
guelta of Horchi and thus in the high mountains
of the Tibesti (< 1,500 m above sea level) is
documented for the first time. The present fin-
dings show that these three species survived in
the Tibesti a 50-year-period of extreme drought.

The large number of L. bynni occidentalis found
in the small guelta of Horchi suggests even

that decades of drought had little effect on the
population size. It seems also possible that the
population reached rapidly again big numbers
after the rainy year of 2019 and the abundant
rainy season that preceded the 2020 fieldwork.

The all-younger inhabitants who were fishing
at the Horchi guelta had no deeper knowledge
about the fish. A man of about 70 years of age,
interviewed later by the author, said that there
were four different species of fish in Horchi.
He could remember three of the local names
(ebichi, furogai, ofune), but could no longer
assign them to the individual species. In his
childhood, the rivers of the Western Tibesti
often had so much water during rainy seasons
that it seeped only when reaching the sandy
dry delta fan of Madagada outside the massif,
in its southwest. At that time, the inhabitants
gathered there the fish that had been transported
by the floods in large numbers for their own
consumption.

Fig. 2: Fishes from Horchi, November 2020. A Two specimens of Labeobarbus bynni occidentalis. B After
the rainy season of 2020, L. bynni occidentalis occurred in large numbers in the guelta. C Labeo cf. parvus. D

Clarias cf. gariepinus.

Abb. 2: Fische aus Horchi, November 2020. A Zwei Exemplare von Labeobarbus bynni occidentalis. B Nach der
Regenzeit 2020 trat L. bynni occidentalis in grof3er Zahl im Guelta auf. C Labeo cf. parvus. D Clarias cf. gariepinus.
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As the amount of rainfall in the Tibesti in-
creases with altitude (GRUNERT 1975), permanent
water bodies, such as that of Horchi, may always
carry enough water to allow fish to survive. De-
cades of drought could therefore be more likely
to affect fish populations in lower-lying water
bodies, like the guelta of Totous. Here, a con-
tinuous renewal could take place through fish from
higher water bodies that are carried downstream by
the mountain rivers during rainy seasons.

Acknowledgements

I thank the people of the Tibesti for their always
gteat hospitality and SEBASTIEN TraPE / Montpelli-
er for identifying the fish species from my photos.
Thanks also to the Centre de Recherche pour le Dével-
appement (CNRD / N’Djamena) for its suppott.

References

Dacer, J. 1959. Note sur les poissons du Borkou
— Ennedi — Tibesti. Travaux de I'Institut de Re-
cherches Sahariennes 18(1-2), 173-181.

GRUNERT, |. 1975. Beitrdge zum Problem der Talbil-
dungin ariden Gebieten am Beispiel des zentralen
Tibestigebirges (République du Tchad). Selbstver-
lag der Freien Universitit Berlin, Berlin.

Heckenporr, WD, 1972. Zum Klima des Tibesti-Gebirges.
Berliner Geographische Abhandlungen 16, 145-164.

LEVEQUE, C. & J.-F. GuEcaN, J.-E 1990. Les grands
Barbus (Pisces, Cyprinidae) d’Afrique de I'Ouest.
Révision systématique et parasitofaune branchiale.
Revue d’Hydrobiologie 23, 41-65.

L’HOTE, M., G. MAHE, B. SOME, J.-P. TRIBOULET. 2002.
Analysis of a Sahelian annual rainfall index from
1896 to 2000; the drought continues. Hydrological
Sciences Journal 47, 563-572.

KroPELIN, S., D. VERSCHUREN, A.-M. LEzINE, H.
EcGermoNT, C. CocquyT, P. Francus, J.-P. CAzET,
M. Facor, B. Rumes, J.M. RusstLL, . Darius, D.J.
CONLEY, M. SCHUSTER, H. vON SucHOoDOLETZ, D.R.
ENGstrROM. 2008. Climate-driven ecosystem suc-
cession in the Sahara: The past 6000 years. Science
320. 765-768. DOI: 10.1126/science.1154913_

PELLEGRIN, J. 1919a. Poissons du Tibesti, du Borkou et
de I’Ennedi récoltées par la mission Tilho. Bulletin
de la Société zoologique de France 44. 148-153.

PELLEGRIN, J. 1919b. Sur un Cyprinidé nouveau du
Tibesti appartenant au genre Labeo, Bulletin de la
Société zoologique de France 44, 325-327.

Bull. Fish Biol. 20

Musch, T. 2018. Sorten der Kulturdattel (Phoenix dactylifera)
im Kaouar-Tal (Niger). Mitteilungen der Deutschen
Dendrologischen Gesellschaft, 103. 186-194.

Musch, T. 2020a. Constat sur la désertification au
B.E.T. Toumai Action 80. 4. https://cnar-cnrd.
org/images/pdf/Bulletin_Toumai_juin_2020.pdf
Accessed 02/09/2022.

MuscH, T. 2020b. Am Rande und im Zentrum — die
Teda und das Tibesti. Zentralblatt fiir Geologie
und Paldonthologie I(1): 151-181.

Musch, T. 2021. Exploring Environments through
Water: An Ethno-Hydrography of the Tibesti
Mountains (Central Sahara). Ethnobiology Letters
12(1). 1-11. DOT: 10.14237/€bl.12.1.2021.1709

REeID, G.McG. 1985. A revision of African species of
Labeo (Pisces, Cyprinidae). Theses Zoologicae 6.
Cramer, Braunschweig,.

Tacsot, M.R. 1980. Environmental responses to
climatic change in the West African Sahel over
the last 20 000 years, pp. 37-62. In: The Sahara
and the Nile (WiLLiams, M.A.J. & H., FAURE, eds).
Balkema A.A., Rotterdam.

TromAs, N. & S. N1Gam. 2018. Twentieth-century clima-
te change over Africa: Seasonal hydroclimate trends
and the Sahara Desert expansion. Journal of Climate
31, 3349-3370. DOI: 10.1175/JCLI-D-17-0187.1

TiLHO, J. 1920. The exploration of Tibesti, Erdi, Bork-
ou, and Ennediin 1912-1917: A mission entrusted
to the author by the French Institute (continued).
The Geographical Journal 56(3), 161-183.

TRAPE, S. 2009. Impact of climate change on the relict
tropical fish fauna of Central Sahara: threat for the
survival of Adrar mountains fishes, Mauritania.
PLoS One 4(2). ¢4400. DOIL: 10.1371/journal.
pone.0004400

TRrAPE, S. 2013. A study of the relict fish fauna of
northern Chad, with the first records of a polyp-
terid and a poeciliid in the Sahara desert. Comptes
Rendus Biologiques 336(11-12), 582-587. DOI:
10.1016/j.ctvi.2013.10.001

TRAPE, S. 2016. A new cichlid fish in the Sahara: The
Ounianga Serir lakes (Chad), a biodiversity hotspot
in the desert. Comptes Rendus Biologiques 339,
529-536. DOI: 10.1016/j.ctvi.2016.08.003

TraPE, S. 2018. Epiplatys bifasciatus (Steindachner,
1881) (Nothobranchiidae) and Hewzichromis fasciatus
Peters, 1852 (Cichlidae), two relict fish species
in the Sahara Desert. Bonn Zoological Bulletin
67(1), 37-40.

Received: 27.07.2022
Accepted: 02.09.2022
Published: 13.02.2023

33



34




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (ISO Coated v2 \050ECI\051)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        14.173230
        14.173230
        14.173230
        14.173230
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 12.755910
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


