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QUATERNARY FISH-FOSSILS 
IlY 

P. H. GREEN\X!OOD 

INTRODUCTION 

I.'ish-remains colleded l'rom deposits aL Ishango (Lake Edward,) and Lhe 
::-Jemliki valley by Dl'. .1. DE HEIJ\ZELlN'S 1950 expedilion, have im:reasnd 
considera bly our historical know ledge of 1';asL .\ t't'iean lïshes. The co llee
Lions are of especial value since their telllJlOral l'ange exLends ovel' Lhe enLire 
l'IeisLocene period, a Lime when Lbe gl'caL 1ake::; of :\l'l'il'.a \Vere undergoing 
exlensive [,opographical changes and theil' l'aunae were subjed 1,0 Lhe 
\Cicissitudes of changing cIimaLe and hydrogl'aphy. lnclced, the PleisLOCl'ne 
muy be lookecl upon as a criLical phase in the evoluLioll of Lhe present-day 
~ast Al'rican fish-fauna from an carliel' und possibly pan-African type. 

Many taxollomists ,uld CVOllliioIl ists ha ve been atLracted by Lhe biogeogl'a
phicul problcms which thcse lakes present. But, atternpLs Lo explain the 
ofLen cul'iOllS distl'ilmtion of fumilies and genera witbin the area have been 
harnpered by the luck of an adequate palaeontological background. 

The pl'evious, oUen SCLLflty, fossi! records fOl' Lhe major lakes, Edwurd, 
Vicloria and Albert, have provided Lantalihing glimpses of the TerLiary and 
eül'!y QllaLernary fishes living in Lbe c1ifferenL basins. IL was knowll, for 
insl.illll'.(\ thaL during early PleisLocene Lirnes certain species now locally 
exlincL, inhabiLed: Lhe Edward basin ('l'VOHTilINGTO:>i, 1mt<!; IfUCHS, 193/1). 

Likewise, in Lake VicLoria there arc l'ecords of the local exLinclion of Tila7JÙl 
uigm during Lhe lowel' Pleistocene ancl, going flU'Lhm' back in Lirne Lo Lhe 
~/liocene, Lhe pl'esence of Lwo Nilolic gen8ru" Lates and Polypterus fol' which 
therc are no fm·the!· l'ecol'ds in the VicLoria basin (TRE\VAVAS, 1937; GnEEN

WOOD, 1951). In Lake Albert, on lhe oLher haml, Lhel'e nppeal's Lo have been 
liUle change in lhe major eIemenLs of Lhe fish l'annu sinee the Jower 
Pleistocene (WIfITE, el Ill. 1926). 
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Despile Lhei r i mpodauce, Lhe si O"lli ficance of lhese di_coveries was w01l1\
ened by t.heir isolation. The 111000C complete record pl'ovided by lhr) 
DF HEINZELIN coUection enables Ihese eal'lier discoverics to IJe seen in truer 
perspecLive and provides, for the fil'st time, an account of one lake hasill 
lliroughoul a rnajol' period of ils existence, 

The brief descripl,ion of Ihe site, which preceeds the aceount. of the l'ishes 
thel'efrom, is l,aken from notes supplied by lhe I.P.N.C.B, 1 have al50 
given, in parenlhesis, the number of the page in DE HEli\ZELI'!'" paper, 
1( Le Fossé Te(;tonique sous le Parallèllo d'Ishungo» (1.955), on which thl~ 

site is described in delai!. 
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SITE 1 

Ka 11 y aIs i, llorlhe!'lI s!lnl" or I~akt' l';dward, Lu Lhll uu"l of Ishan cr . 

Berl s 0 f Ka i S 0 :1 p; e (p. 8/1); Ihe ro"sil. <Ii .[or1'2,rd iLlld washed U1110ll"St 
L!le pr,bl>les of lhe hpndl. 

DIPNOI 

Fallt. LEPIDOSIRENIDAE. 

Protopterus sI'. 

Olle palaloillerygoill and 0118 splellial loulh-JllaLt" pr{Jhullly cierived l'rom 
Lhe al1le indi\'illuul, are Lhe ollly specimells uf l'rolo/lleras frOll1 Ihis siL '. 
BoLh looLh-pluLes ure somewlwl. weaLhered, Ihe uPIl('t' lJeilig belle!' pi'esu\"l'd 
and Illon~ wl1Iplele Lhan Ihe !ovvet'. 

NeiLher specimen dellarL 'igllificanLly rt'oln 'ornpal'aiJle tooLh-[llaLl's of 
p, Ilclhiopicus. Il musl. be stl'essecl, huwever, [hal. unI.)' slioht inter-specifie 
lIiffel'elices cxisl. ill Lh' loolh-plates of Ihe four exLanL j'rolO]ilcrlls SIJecies 
l111d (hnL [hese differences ure easily ohscmed hy inLra-spe 'ific vilrialJiJily 
and 11y wear. 'L'hus, it wOllld he ullwisc 10 aLLelnpl the specifie cliagnnsis 
ur IhesC' rossils on [hl' hnsis of Loolh lflorphoJogy alolle. 

OSTARIOPHYSI 

Faill. CHARACIDAE. 

Hydrocyon "p. 

'l'his gellus is represenlcd by leu w('II-lll'r:rrv d tedh, aIl from lurge 
lïsh 5, 'Plw l'!laInel is clis<:olourecl Cl sofL IJlue- oTey. 

Ilcighl ur indiviclual 1. dh (mensured c1iI'PcU, frOIfl lJa5e 1.0 Lip) in milli
1IH'II'e,,: ni. 13; co. 111; NI. 15([:3); W; 17([2): 18; 19 Inn!. 

..--.-_---------, 
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SILUROIDEA 

Fam. BAGRIDAE, 

Bagrus sp 

BayfUs ig fail'ly weIl l'epl'eSeTllod lJy lllü full lwing matel'i,L! : 

N l' li l' 0 l'ra n i li 111. - (i) .-\11 alll10sl (,ol1lplele ol:ripul derived frolll 

il ,;kuJl uhuul :!:i l'Ill long. This speeinllJJJ (',olJlpl'ises Lhat paI'l of Ille neUI'(I

el aniurll slighlly posLel'ior [0 Lhe fl'unLal-suprüoccipiLul suLure; lhe laLl~l'al 

hül'Il uf lh(·~ plel'oLic is wanlin o 011 JlUth sicles. As far lb CUIl he c1el.el'llliJJed, 
Lhe position uf Lhe stiLu l'es alld of 1he exol'(:i]li La 1 fontl n i 1III al'e iLiell Liclli 
wiLh Lhose of Rllgrlts I/OC/llflr: (l"onsr'AL). 

(ii) A lm'cre t'rHo'menl uf flal boue is Lhoughl lo be JJal'L of a fl'uulal. 
lf thi;; iden Li ficaLioJJ is 'ul'I"ecl, the!1 Ihe lJolie i' hom Cl sku Il crre,üer lha Il 
.<!5 cm nom'ocl'üniül lcngth. 

(iii) Ail alnlo L entire riernlel.hlllOid t'rolll a lIeurocrallilllll ahoul 111 ('UI 

IUlIg, 

f) e JJ 1LI r .\', - Tw t'mgrnel'Ls. 

Ope l' cul II nI. - A very small fl'agmenL eOll1prisillg lIlP fill'ei ,tllcl lJOlll' 
illlll1odiaLel.v sUl'l'ounding il; fl'OI11 il skull or CIf, 12 CI Il lIeu)'{J(":l'anial leng-th. 

V C [' t c b l'a c. The an Lel'iol' fu. ed vcrleJ.)I'al mas,; is reJJïc::;eltlécl I),\' 
two incoll1ploLc specirnen ',in which only the ('enlra ilre pl'eSelTed: l'slilllaleci 
ta ho from fU1E's of ca. 2ft and Cfl. 12 l'Hl rH'lIrocl'anial I('ngtll. 

Clarotes "]J. 

The articulaI' heaels of t\velnJ pecLoral pincs (1 lefl ilnd :!. righl) ill'\:' 
assignecl to this g'l'IIlIS. 'l'hrec othûl' spine hcad;- ilnd Ihl'e() dislal fl'ilglllPnl,; 
are Icnlal.i"eJy assig-Ilecl lu C{aTotes. 

Auchenoglanis "p. 

{,'our fl'aglllellts of neul'ocraniulll are l'efel'I'ecl 1.0 .'I/lf'hcnolffrmis on Ihe 
oasis of theil' ornaillenlalion, eUl'valul'C and relalive thickne s. 

The proxImal part of a l'ighL peclOl'al ,pine can cIefinitely be assignecl 
la !IuclwlIogirll1is, as can an almost enLil'e dorsal spine cUld the proximal 
part of anothel'. Two il1èOlllplele pedoral pines (lefL and righL) and Lwo 
distal fragments of dol' al spines ,IrE' ll~lliali\'eJy l'l'fel'l' cl 10 Illis p-eJ1lls. 
.Ul sl1PcinlfHI:; arr' [l'am lal'I-,'e fi:llc;;. 

V 
(fl'on 
h 0 

C 
ovel'! 
Glar(J 

s 

Th 
pl'oxi 
il fi: 1 
and il 

about 

:"10 
pedû 

1\\ 
film i J. 
fishe,; 

Xin 
distal 
fishes, 

Sk 
bun . 
law, b 
the po. 
n Ihe 

k"o\\ n 

-, . 



7 NATIONAAL ALBERT PAR1{ 

BAGl1lD:\E, G(ï;l'\ERA Il'\DETEJ MIl'\ \BLE. 

Vertebl'ae. - One, somcwhaL dnlTlager/ specimen of a isL. \'el'lcbnl 
(from a fish ra. 160 cm standard length); the cenLl'a of five precaut!,ù and 
two caudal vertebrae (h'om f1shes of ca. 14.5 and 160 cm sl:tndard lpnglh). 

CIe 1 th ru m. - .\ fragment fl'om lhe slightly lJuJlale l'egioo which 
o\"crlies Lhe adiculm' fossa fur the pectol'al spine; perhRps near8. t tbnt of 
Clarntes. 

S p 1 ne s ..- The darnaged 8l'Liculill' heads of clevcIl pecLoral spincs. 

Jtam. MOCHOCIDAE. 

? Synodontis. 

'l'his gcnllS is pi'ubably l'epresented LJy lhe folluwing specimens: the 
proximal part of a pectoral spioe whose il el iculur heat! is damaged (frotTl 
a fish cu. 30 cm S.L.); a fragmenL from the disLal Ihir(l of a dorsal spine 
and a fragmenl from the rlliddle lhit'd of a lJe(;[,ol'al spine (bolh from fishes 
abou 1, 35 cm S.L.). 

yIore dOllbUully refened Lo SYUIII!UlLlis al'(' eight fl'aglllenls of dol' al ami 
pectoral spines. 

l'am. CLARIIDAE. 

? Clarias. 

1\\'0 [lrel:ilULlal verlebme (centra. onl,v) are IClJlalively cODsigned Lo thi: 
fillniJ,y and la LJw genus Claria,. lt is c. limat'd lhat. [he yel'tebl'è1e are fl'om 
fishe~ (1 r Cil. 60 and 75 cru. S .L. 

FA.VlIr.JY INDE1'ER~lll~ABLE. 

Niue pedol'al spincs, aU inl:omplete, and forly-L\vo fragments fl'om [he 
dislal cuds of dorsal aud pectoral spines are clenrl.)' cterived from SilUl' id 
fishes, rJilL cannoL be fUI'Lher idenLified. 

S k ull f l'a g 111 C n 1s (possibly Clariidfw). - These pieces of J'oofin 
bones iLl'e Loo srnall fol' llc<.:uulle it!enlifiealioll; allure ol'namenled wit,h 
law, hIuuL lubel'cles. No specimen show any Cl.ll'VatUl·e, thus reducing 
tlie possibiliLy of lheil' IJeing 1'l'onl Auchc71o.qlanis, whilst [he lack of ridges 
on the ornamenlcrl surface l'educes the likelihoorl of Iheit, being fl'om an~' 

knuwn Bagrid. 
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Filin. CENTROPOMIDAE. large;;: 

Th 
Lates cf. L. niloticus. I"II/f's 

round 
srJL;cinlCllS of LII/I'\' pl'Pclol1linale, bath numerically and in the diversily 

Cil ni if 
of elel1lC'llls presel'ved, ovo1' a1l olher [ish-fossits fmm lhis ::;jle. speeil' 

l''ow in lerspec i fic', LI i fforences can be deLecled in lite skeleLolis of lhe Le 
('-l,lili speciC's (or suIJ- 'pl-'eies) I,II/r's ni/o/ieus (LI'i\'É), L. albetlùznus DLW l 
VORTnI'iGTO!\ and L. 71illC1"ophllw/-mns \VOHTHl.\GTOI\. l"lIrLhermore, where SI1IilU 

1.1\(\ fossils Ilave Ileen compûred wiLh ihe e specie. no obviolJS differenees :!.;;l; ".!. 
coulLi Ile ùelel'lllin d. Il. is Ulel'efore impossible ta ilssirrn lh Ku_nyaLsi '1'11 
Illal "rial io any one uf 1hess species. ince \"'ORTTTl\'GTON (i9~O) is of the I1lca,;u 
opinion I.h,ll L Itlbnlia'/1u and L. -nJJ1aollhl/wl1liuS 1l1ay lJe ooly suh-specifi Th 
cally disLincl. fronl L. lIiloliell.', il would • em l'eu onable lo (;Onsi lel' Lhis all<l il 
lllaLeriuL H::; reprl'senling' li 10we1" PLeislocene 110pulalion of L. Ililolicus a fislt 
\;y-hich inha!JiLerl Ihe Lake 8uward basin. 

Bit 
l\ C llr(J C ra li i U III _. (i) .\11 almosl 'nlir neuI'Or;ral1illnl, I.he lefl side 

1'(' Illil . 
of ,,-hicll i: mol' > dalllLlgcd and cli. lOt'Led tlllln ~!Je righl. Sinislmlly the il1ll1l1'd 
root'ing }Jones are ull1los~ en~iJ:ely absent, wbilsL dtslrally U1ese bone ure Vi!Jl 1 
virlually complete, although the supril-occipilal ilnd parielal ridges are izal i(," 
b1'oken. Likewise, Lh ()Li(~ l"egion of tbe leH sicle is fraelurecI ancl many of izecI i11 

ils element~ displal~ecl. Postel'iorJy, lhe ntediuli supl'a-occipital pL"ojedion rl'hl 
and the lJI8siai exoeeipilal roof to the foramen magnulll are ])olh rnissing; fun'I. 
Lhe \)usioccipilal facel is only sli :rblly damaged. verle/ll 

Anterior! , the skull laeks its ethmoicl, pre-frontuls ,Lnd VOIlICl'_ Since :3.5: (:fI, 

the parasphenoicl lel'lninntes somewhat posteriorly lo ils junction with the 

vomer, il is impossible lo measure Ihe cOlflplele hnsilnl' lengl.h of Ihis skull: 
the Jenglh tal,en frol!1 the antel'ior fraclure 10 Ihe mos" 1oslcriol' point of 
the biLsioecipilal facel is 25.7 '])1; Ihe e~lilltalerl lolal IHLsilHrlellglh 

Jo; pl 
of lhe 
posl-11:'1 

i~ C(l. ~14 cm. .J il \\' ,; . 
(ii) .-\ fl'ilglllenl of neuJ"Ocmniuill (t'rolll a large fish) eornpris~' the dorsal Dl' 

roofillg IJones of lhe left olic regioll logelher \Vilh a smaJJ peu'l of lhe whil'h 
sphenoLic-pl'l'olic laleral \-vall. The 'eelion of skull pre el'vecl is Lhat ~ola 1 Jl' 
!..>elwecll Lhe po. leriol" epioLic tip and Lhe antel'ior eX[l'ernity of the suprH twu m 
occipital, whiel! i' suh-bisected, and wilh only the lI10sl nnterior parl of its and, Ih 
spine present. Tite fragme.nt IlleaSlIl'eS li{ l'nI along- llti. line. )' in~ i. 
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EL h (1\ 0 i ù - V 0 nt e r l'e g ion. - Seven specimcns. With one excepLion 
mo:ô[ of lhe delïllelhmoid, pill'eLhlllOicl and lhe r. l'efanLal::; are presen··'d in 
cadl specimen. III Lho uxccpLional specimen, Lhe pal'eLl1tnoirl élnd pl'l'fl'ollLul 
aro present on one siùe ollly. 

'l'he smalle~l speeimcn is from a fish hilving ail esLitllaLud nCllr(.Jelllllial 
lengLh (cuJlel'iul' v()Jllerifl(~ lif> Lo the basioGGipiLal facel) of ca. n CIII: 1hu 
largesl is lrulIl akull al leasl l\Viee [haL IengLb. 

'l'he lus::;iJ:.; e!iffcr LlIlIy slighLly frurn Lhe eLhnlOid-vulller l'cgion of cxlanL 
I"{fl(~s spc(~ies in Ihal lite vomcrine LooLIL palch has the oulline of a slighlly 
l'Ollnded diillllond, excc-)rL in Lhe largc-)sL specimell whf)l'c il is appl'oxi fllaLely 
l:ill'difol'l1l. This lalLer shape i~ LhaL ITlosL fl'(~qlleflll'y obsen'ed in L'xlanL 
sp(~ci('s, il'l'especLive of size. 

],('llgLh of Ihe \'olIl(~rjrw LooLh-paLeh is oiven ilS all indil:illion of size. 
Ull(' lu lb cürdifonn LùoLhed al'GU, Lhe largesl specimen appeal's somewhat 
slllüllel' than Lhe llexL Im'gesL Spl:~eifllen. 1Jenglh of vom8rirlP pakhill el11 : 
2.1'): ;u~: ca. ::Hl: :t:3; :US; 11.I~; :'\.1. 

'1'110 vOliler aJone is l'cpresenLed by ninc spœinlells; lheir sizl's (u. 
mcasllI'erl alJove) an'; .0; 2.2; 2.1[; ~.5; (:a. :.'.Î; 0.5; 3.6: (·If. ;3.:3 and :3.:-2 Cill. 

Thurü is a[so il sill<Tle specimen eOlllprisillg Lhe dOJ'llleLIlillOid, prc r(lllla!:; 
und il SllliLlI frapïlwnl uf Ihe frontals. IL is slilllaLed I.u LJe derivl'd frulll 
il fisll wilh a lleunJ('.ranial lengLh of ca. 27 cm. 

Bas i () cci P 1. iL 1. [tepresenLed hy L\\'elvc specilllells aU showing 
rCl1ull'kably sitnilal' lincs of fmdliro : if'. the specilllcns comprise lhal iU'ca 

irnrnedialcJy puslcl'ior lo lhe faGe!. and Ille venLral l)orLiun of Ule Ilone. 
\ViLh 1Ilt'l~e exceplions, ail speeirnens exhiuiL a similar uegl'el' of nJillr~raI

iZitliun ,me! wealhel'ing. Exc.8pLional specimens al'o moro heavily JJ1illenil
izee! and hadJy weaLhcl'lld; ill addiLioll, tile firsL vel'leLJl'a is preservee! ifl Si/If. 

'l'he size-l'ange is inrlieatecl by the n'l'ealosl widtll of Lllf~ Im-iocci]JilaI 
filCel. III Lhose specimens wiLh an a 'scJ(~jilt.ud l'irsL vcrL(~iJl'il, widlll ul' Lhe 
vel'l(~I)l<Ll facp. is given; sueh S[Wl:illlC'l1S arc indicilted LllllS' : .2.i:\: 3.3; :1.1; 
:~.3: ca. :Uj: ILl): Id; /LI; fi.O:. ca. 4.:3'; 4Jl'; and :l.J' l:Ill. 

E Il i 0 Lie il Il d pu l' i () La l - i\ fl'aglllenL<.Ll·Y ::ijJecilllun il1elllr1l's parL 
of Ihe epiolie-palielal s11l1.ll·p and pal'! of !.he luLerill epiolic wall \\'ilh ils 
posL-lemporal su 11I1'(~. 

Ja \Vs. 

lJ en l il)'.Y I~ighler~n specimens (eIcven l'iglll, seven IeH) nonc of 
which is enLil'e. Sincu iL is bOiJl diffieult anù misJeading Lo esLtmaLe t.he 
lolal lengLh of fisllPS 1'1'0111 whieh snch fmgTnenlal'Y specimens \Vere del'ived, 
[.wo rncasurellleil ls or the Ilonc ilsel l'arc givcn : ils derLh LI t lhe sYlllphysi s, 
and, Ihe wiclth or Lho dcnligerol.1s surfacr: al ils hroaclesL poinl (\vhel'e Ihis 
point lOi pl'C'sel'VPd). 
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l' reIn il xiii a. Eighl specimens (1 leI' L, 4. l'ighL), /lOIlC 

are l'rom the anlel'ior hall' to third of the bone. Size range 
by IlreadLh of Lool.hccL smface imrnediatel adjacent to t.he 
surfaœ : ~U; :!.7(f~); 2.6; 2.5(1'3); 2.3; artel 1./1 Cltl. 

In addiLion, thel'e i:'i a fragmenl Irom lhe ll1iddle porLioll 
maxilla. 

of 

M a xi] J a. - Represented uy ollly one large specimen (lert) 
lllllel'iol' hnlf of lhis bone, buL lad il g lhe adieulal' head. 

C'nlil'(~. .,\11 
is illdi<.:aLed 
symphysiaJ 

the pre

from the 

ou a cl t: al 0. - T\veuLy-. ix speGil1lcns (10 lefL, 16 righl.) ail ilteompletc. 
Ir l eaeh, howevcl', Ihe faed is 1 reserved, as are varying éUnOlltlts of lhe 
posleriorl.\' tlireelcd basal lilllll, the anlel'ior ascending margilt and Lhe body 
of IheiHlIll-l. ExeepLillg Iwo smalt specimens, aIl \Vere clcrived [rolfl large 
fishes. .\s <Ill indication of size, bl'endth of lhe [ae(~t i5 givcn : 1.2: L); 2.3; 
ca. 2.4; 2.5; 2.6; 2.8: 2.9 (f2); 3.0 (f3)' :1.2; 3.:1 (1'3); :3.l!; Ga. 3.5 ([2); 3.5 (f2); ca. :Hi; 
;,.G (t:.2); 3.'7; and :1.9 cm. 

\ViLhouL c'xcepLion, Lhese speeimells are henvily rnineralizccl and some
\Vhal weaLhel'ed 

Al" 1· i C LI J a l'. - ScvcnLeeu fragment·}!,,)' an 1 variously fl'a 'lurcel speci
mens (9 l·fl, 8 righL). In eueh, Lhe enlil'e or grealej> pal'! of Ihe arLicular 
head is pre';l'l'Vect, and in 50me, [Jarl of lhe ilntcl'ior limb il· weIl. 

:-Jo l'eall.\' sat.isfacLory meusul'emenl can he used La inc!i<.:ate lhe size of 
rishes fl'onL which Lhe specimen'"> \Vere dCl'jvcd; ail are lal'ge, Lhe lm'D'cst 
pl'ohahl,\' frorll il slmll ('11. 55 cm hasilal' lell.!:!lh, Ihl' smallcsl [1'0111 il "kull 
of ca. 27 cm. The modal size is anly somewhat less Lhan that of the largest 
hOllC' . 
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Pre 0 pel' cul L1Ul. - 1\ single specimen (IML), allllo:t ellLire alld weil 
pl'é:,el'ved: thoughl 10 !Je fram a skLJl1 of tli . •0 l'Ill lJasilar lengLh. 

Ope r C li J LI Ill. - Ftepl'esellled by CI ::ilI1il11 fmglllclIL fL'om the anLNo
dorsal illlgie of [he halle. 

TI; c t 0 jJ Le r J' g nid. - POLIr specilllell5 (1 Idl, B l'i rr hL) of ".:hich lwo are 
ailliost enlire. The lwo larges!. specim'Ils u.re rsLilllaled lo he froU! sknll:; 
of I:fl. 50 cm bnsiJar lenglh, !.tH-' :'111a 11er l)olll':-, are frolll skull. of Cil. :1:) an ri 
('{/. ::() (~1l1 J)asilnl' lenglh. 

U l' U h y il J. - Two speciJl1ens iJoLh fragIIH.mls, l'rom Ihe allierior par\' 
01 lhe bone. One .lJecimen can he llnequivocnlly irlellLificd as [he ul'ohyal 
of rJIIr's hui the olhel' diffol's 'omewhal l'rom h Ih ils fossil cogener and lho 
Ill'Ohj'al of exlanl sprcies. II fonn is, ho\veyer, llearcr lhal of l,ales lban 
any other known gonus. 

Ver Le b l' a e. 

1:-, l V (' l' 1 ch,' a . - E]e\'cll specimell·. 'YVith one exceplion aIl show 
slig'hl signs of wcalhering, parlicularly of lhe ililter'iül' adicular sur'face; 
1he cxcellLiollal verlelll'a is "eIlJarkabJy well-pl'esel'Yed. Orealesi. measure
mCllls of Ihe cClltl"Unl arc given for: breiidl.h acl'üSS the anLel'iol' face, depth 
of lhe nnleriot· face and lenglh : 5.0, 4.1 and 2.5 (f3); '1.0,3.2, 2.0 (fil); 3.2, 2.G 
ilnd U\ (1'3); 1.8, 2.8, 1.2 (fn cm. 

<' Il cl V C l' le b l' a. - Th irlcell specirnons. \Vilh olle exceplioll ail lack 
the neural spine and [ll'l~z.ygapoph.vses, and in sume specin1>ns Ih(' posLzyga
pophyses n 1'(.) al'ü missi IIi:)'. Thc exce[Jl ional vel'telH'n l'etai ns Lhr pl'OX i Ina [ 
Lhird of ils llE'lIl'al spille as w811 a hath pairs of zyga/1ollhyses. 'l'he IIlalerial 
exhilJils a wide l'ange of wealhering. 

CrmlnLm measurernenLs Laken as l'or the 1sl verl.ebl'il, al'e : fi.G, ft., and 
"')(f'1)' /, ~ /, () -d '>()(f/')'''~ 3-'" 2'>(fj)' 3() 30 ct :'>3'f1) 2- :.>G""_ , 1.', L ail IC.. l, '>.D, .:J <.].]I(\.f', :.,. an _. \' : .',_. 
and j.4.(f3); 2.1,1.8 and 0.8 (fi); 1.8,1.6 and 0.8 (fi), One specimen is Lou 
barily da mùged fol' aec li l'a I.e measlIl'emenL. 

:\ l' d V c l'L cil l'il . - T\Velil,v-foLlI' specilllclïS, slI()willg Vill'iOLlS degl'e ;; 
of \V êtlhel'iug and f11'es(~rvaLi()ll; nUlle is el1tirC'. CcnLrum measLJl'emenls 
Lak(~lI n.. ailove : 5.5, /di and 2.5 (f5Î; , .0, 4.fJ and 2. l (fG); /1.5, 3.7 êlnd 2.0 (fS); 
/1.0, :3.() and 1.5 (l'lI); 3.7,::.5 and 1.5 (fj) C1l1. 

ln addition, there is û specirnen of \'el'lehl'He :-1 and fi pl'esel'ved in 
al'Lienlalioll; centrum measuremrllLs (as abo\'e) taken frOIl! th :11'd verLehl'[l, 
are 5.5, /1.5 and 2.8 cm. 

4th Verlelll'u. One well-preservce! aml almosl entil'e bon0 lacks 
olll.v [Ile dislal half of ils neural. pine. CellLfïllll HlBaSUI'(~ments (as above) : 
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LB, 1.ü aud l.~j cn1.. '!"wu ot.hcr fuurlh verlcbrae ilre Je '''; \vell pl'cserved 
2.8,2alld Illea,;Ul'C 3.7, '2.7 and 2.2 Clll, anel ~l.5, 2.';' and 2.:'1 cm respeelively. 
1.5,1rl'\VO specimells each eOlllprise Ihe 2nd-'tl.h v'rL(~I)l'ac sLill in al'liclllnlioJl. 

Sinee the l'oudh verlebl'll ill one group is llamngecl, TneilSUI'Cltlenb for Lhi.3 l' 
speeimen [lI'e L<lken l'rom Ihe posLerior face of Lhe lhinl v8rLeiml : bl'e:ldLh 1.5, 

boLh
heigh t ('([.3.5, lengLh 2.:3 c,rn. ln Lhe uLher speci mens, meusu l'enlenl s 1akell 

only.
j'l'OlT! the pustcrior l'ace of the l'oudh vcrlcbl'1.1 ilrc: fJ.~), !l,~ and 2,8 om. 

Üo the r ]l r C eau d al" e l' Le]) l' il c. 
(and 

Because characLer. scrving la ideutify im!ividually lhe fiflh Lo l:~levenLh eau da 
vel'lebrue ure l'lot. alwLlYs Lrenchant, cven when pn erveel, iL is 11<:~l:('S"iU'Y 

p ( 10 consieler I~hese clements gl'oupeel as 5th-7th: 8th-!-Jth ane! JOI h-1 1lh v61'[('I)I,ll:'. 
the cfIII most specimens the llculral spir!e i:; wanLing, althol1gh Lhe [)asal 
i1IIIIl elporLion of lhe lleural arch is someLirnes present. Olhel'wis(~ lhesL' 11011 l'.' are 

well preservee! and have unelel'golle on]y ~li.ghL weaLhering. 
Fins 

v C l' Le h [' a e ~) - Î. - Twenly-foul' specinwn '. '\]ensllrclllenls art' giVCll Sr 
l'or lhe hreadth of 1he iullcrior face, dl'plh of lhis faec and Lh(~ lenglh of Lhn /II 
Iho eentnlln: G,-1, 4,7 and G.5; Ü.O, i.i) and !l.Fi; :">.7, JI.'[ alld !j.O(2), f">.3, lJussiil 
'1.5 allll 4.1 (f~): 0.1[, 'dl und 3.5; 5.3, !d) (11lcl :~.2; 5.2, !d aud :'\.H; Ids, '[.2 alld Two( 
:1.8; Ids, 3.7 turd ::J.U: !1.7, CIL, ::U; and 3.2; !l.!l, 3.5 (Luel 3,U (f2); '1.:1, :U) and :UJ; 

'l'PI 
11.2, :1.8 and ;1.0; 11.2, :U3 and ~J.:3; 3A, 3.0 and 2.8: 2.9, 2,2 und 2.0; 2.3, 2.0 

Jill,ancl1.!-J. One specimen is 100 büclly claIllagecl for oven ilJlproximale rneasure
inlf'1'I1ilT!flllL. 
plil('ell 

Ve " [ (' il r LL e 8 a n cl !-J, - Sixlpl'll spel:illllèl1S: IneuslireIllenls Itlken 
l' l ~ as abuve: - i:U), 11.5 auc! ll.5 (fa); 5.2, !1.0 and ,J.O (1'3); 'l.5, JjJi and 3.G (1'3); 

or Iltl' 4.:1,4.0 and :\.!l(l1): !di, :U ilnd :1.2(f2): J.n, 3.2 illHl :3.\(ft): 2,8,2.8 alJ(12.6(fi); 
1,8, 1.8 and!.8 (1'2\ <:111. 

]>e 

siln1l1dV t' l' l e b l'il e JO a 1,1 d J 1. - '1·wel\\.~ "fweiLllelb; Uu: eenLrllJ]l js 
darnag-ed in rive srJl'ciltlens and none has \vell fln.,sl'n:cd U!.'lIl'al arche,; 01' 

Lateral parnpophyses.. jvleasurern('nl~ as nlJoye: - 6.11, 5.2 and '1.0; (U), 5.2 
ilnd 'J.U (f:!); /1,8, !d; ilnd !d) (fil); ![.O, LLO ilncl I1.:1; :U>, :-l.:! and 3,0 (l'l, Il]llS 

(Ille da.lllaged vel'teill'a esLinm[ecl 10 have Ihese dimensions): :l.U, :3.U ilnd 
2.5 (Cl); 2A, ;Ui and ::'.4 (1'1) l'm. 

C a LI d il! ver 1e b J' a e . Thi 
neUl'ii

lï'orl,y-one specimens ,,,huse seriai idenLily l'illlliOI 1)e ddermilJcll. l'tH: 
of Lwoslate of pl'es~H'vaLion and degl'ee o[ \vealh(~ring shu\V1l IJY Lhese ]lcnes is 

Sincornpal'aJJle wiLh [hill of lI)Q ]lrccalldal vcrleill'i.l.e, alLhough a. larg-el' nunlllel' 
flle ,l!l'of cauoal cLements bas dilmaged centra. ln only Lwo sflccinwns an' Lhe 
fllül, 1neural arches and spines presl'I'\'rd, ilud in none is l,he haclHill ill'ch pl'escml. 
uvurru!VfPilsuremenls (as above) arc: - 5.0, t1,~ and :1,8 10 !1.G, -1,2 and Id) !f7): :U~, 
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4.2 und 3.1t(f ); 3.6, J.U and 3.3(fl); 3.2, 3.- and 2.5 lo 3.0, 3.0 and 2.5(fH); 
2.8,2.8 allli 2.6(f5); 2.U, 2.G and 2.5 lo ~.5, 2.5 Hnd 2.0((3); 2.0, 2.0 and .2.0(f2); 
1.5, 1.5 und i.9(fl) C1I1. 

l'enuHirnale ilild lasl verLebruc.-Oncspecimen cOlllpri'illg 
both these elements in associatioll. Anolhcr specimen is of thc lasl vertel)l(]. 
only. 

o Lhe 1" ve l' Le b l'U e. - The seriaI idenLity of lwenLy-seven vcrLebrae 
(and one fragment) cannot ùe delerrnined; lhe majorily are probably pt"e

caudal elements. 

PeeL 0 raI g il" cl le. - Ltepresenlecl by Lhree frilgmenLary specimens of 
the c/citlirul7I, vvhic.h are, howcvel", sufficiently charaeleristic 10 allow lheil" 
imlllediaie idenlifit:ution. 

Fins. 

Spi n e s. - Thirty-eight specimens of various lenglhs, but incllldinO" 
Lhe !l rQ),i ilia 1 ilrticulal' portion, are most probably dorsal fin-spines; Lhe 
possibiliLy lhut ome may be anal spines cannat enlirely be discounted. 
1'wo li isLal fragments are tentati vely assigned to Lales. 

'l'eu additional frag-mcnLs should pl'ùbahly Ù· referred lo lhis gcnus. 

Jnlel'flcural und inlerhaemal plerygiophores: The distal ends of five 
illLemeurals, logclhcl' with the proximal Lwo-lhirds of a sixth specirncii are 
plaeed in this g-enus, as are f a li l' i Il C 0111 pie lei Il leI' Il a e III ais. 

l' l-\ C t (j rai [i n - rit ys. Four ill"li('ldaL(~d ray' from the nnler'jor part 
of Lhe [in are assigned to Latr:s. 

l' C l: lOI" a 1 fi 11 in c. - A tnall fragment [rom Lhe dislal end of a spille 
sholl1rl prolJailly he l'cferrrd Lo Lhis gC1\llS. 

11am. CICHLIDAE. 

Tilapia "p. 

This species is very poody repl'escnl0.d by il cuudal verLebm, lacking lJolh 
neural und hae111al arches (from a fish ca. .':0 cn. S.L.), and by distal pori ions 
of Lwo inLerhüemal pte."ygiophores, froln tïshes of abouL the same size. 

Siun: Lhere are sO [e\-v specimens of Ti/al/tel from ihis siLe, and because 
the g'cnus is noL rcpL"csented in olher deposits of Lllis al.)e, thc po sibiliLy 
lhaL lhcse Spel:Îlllens were derived from younger dcposits cannat !Je 
overruleu. 
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F j Il - spi n es. - (5 frilgmenls, Olle probahly fl"Olll il SiLItToùl j ish lllld 
rive rrOlll IJcrt;om(Jrp!1s. 

PIe r y fT i 0 P h 0 r e . - A fragment. 

'? B û, s i 0 c e j pi 1al. -.\ fragll Ien t prolJa bly from Lhe IJasiOl~(: ipi lill facel. 

1) en t i g Cr 0 li S b (J Il cs. - 'l'wu; one possilJly a fraglllell~ f Lal!;s 

pharyngeal bone, 1I18 oiller proimbJy from t.he dent,ary of lhis spet;ies. 
Of parliclilar intcresL are two, slllall, sulJ-circulur objeds whicll cünnoL 

even definiLeJy he eonsi<.Jered as fish relllains. Tbeil' slllooth, almos~ polished 
exLerior is suggeslive of enilll1el und compare;:; closely in lexlure and colour 
\Vilh lhe enillYlel :udace of lJydTOCYOll leeth [yom Ulis horizon. '1'J18 
presurned upper surface has the form of a Jo\\' dornE'; Ihe lower aspect is 
less regular in outline, wiLh a narroW cil'culür pcriphel'Y enclosing a 
shüllow, reudish-brown cuncavily. A dislinct neck ::epal'ales Ihe curved 
upper sudace fl'onl Lhe Ilarrow lleriphery of lhe lower surface. 'l'he greatest 
diameler of the two specimells i. a.Cia ,Ind 0.5 cm, ,mu Lhe lea 'l <.Jiilmeler is 
0.0 and 0.4 cm. 

Since Lhese ul>jecls are al presenl ullideillifiable it is unly pos5iblL~ lo 
'uggest thal lhey Illay be phul'yngeal leeth of sorne large fish, perhups an 
exlinct Cyprinid, 01', as seerus more probable, lhey muy be PUlï.lSphenoidal 
leeth fl'orn a large lIY/J/:rupisus-like fish. 

SITE Il 
Kan JI il ~ si. Bell s 0 f Ka i s 0 age (p. SfJ). Fossils rietalcl1ed by 

el'osion ami ~he ll'amplillg of animais. 

OSTARIOPHYSI 

SILUROIDEA 

ralll. BAGRIDAE. 

Siluroid fishes fl'Oll1 lhi.' depo:::>il are very poody represenled by frugrnents 
tenlaLively assigned lo Ihe Bagl'id gelleru c1llc/t"7!UyllllLis alld C[t1Tule. 
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Auchenoglanis sp. 

Th\:} proximal part of a pedoral spine, including Lhe al'licular head, is 
referrecl Lo Lhis gerlLlS on t.he lJasis of Lhe detailcd sLl'LlcLllre of ils various 
articulaI' Lll·faces. 

Clarotes sp. 

The damaged proximü! ends of lwo pectural spines ure ussigned to this 
gCl\lls. As in the spines rcfereo Lo itucltc'lloglaJlis, few c:hanlctcJ's ure 
presorved which will pcnniL precise oiagnosis.ln neithcr of lhe Clarolcs 
spines ig the urlic:ular part enlil'e, buL the major heao is fairly complete 
in boLh specimens. 

A fl'etD"LllenL of c1enLary is tentaLively idenlified as Lhat of ClllToles. 

Fam. CLARIIDAE. 

T\vo fragmenLs of denLigeromi bUlle" are prolJaIJly derived fl'onl Clariid 
Iishes. 

GENERlCALLY INDETELtMINABL8 SlLUHüIDK\. 

(i) A ::;mall anù badly damttged pecLoral spinc fl'l'Lgment. 

(ii) Part of a pecLoral spine sLill associaLed with ils lt1i1trix. 

(iii) 'l'hrec fragments of fin-spines. 

PERCOMORPHI 

Fam. CENTROPOMIDAE. 

Lates cf. L. niloticus. 

Ne LI roc l' a n i u m. - (i) Part of li skull GOl1lpl'isilIg the entire right 
siùe of t,he basioccipit[Ll, the 10.ver pm-t of the exoccipital (including the 
grcaLer part of its eondyle), Lhllt porLion of the opisLhoLic enclosed bel.weeu 
the exoccipital, basioccipiLûl and Lhe parasphcnoiù, and the posteriol' part. 
of UlC parasphenoid. An almost undamaged firs!. vertebra. is prcserved 
in sÛu. NCUI'ocraninl len rth of the entire skull is estimated to be ca. 23 cm. 

(ii) BasiüccipiLal : Lwo specimens, nüiLher enLirc. 8::lLinliLted Lo be from 
neurocrania ca. 25 and ca. 35 cm long. 



PARC i\",\TIO:\AL ALBEltT16 

(iii) Vomer: one incorllplete specimen bul including th denLigerous 
ill'ea, which is clll'dil'ol'll1 in oulline; l'l'am a skull ca. 25 CIl! long. Ver Le 

(iv) Parasphenoid: six fragmenLs of various sizes, repl.'e.enLing parLions 001, 

l'l'am the pl'corbiLal rcgioll of Ulis bone. Ali are deriveel l'l'on 1 larrTe fishe~. La ken r 

Fi r 
.Taws. breaclth 

Den t il r y . - Six fl'ugmenLs (4 left, 2 l'ight) [l'am the anLeriol' (sym centru 
physial) pori ion; ail are fl'om large fishes. As an indicatioll of size, the fl'ag-mel 
verLical heighL al. the symphysis is given : Left : '1.2; 3.9: ~.9; and 2.7 cm. immccli 
Hight, : ~~.5 and :~.1 cm. broacl il 

\> rem a xiii a ..  1\ small fmgmeuL fl'om the anterior hull' of the bone; Sec 
del'ivecl from a large fish. Anothel', illld even more fragrnentary spr.cimen olher 1; 
is also derivel1 l'l'am il li-rr'~e fish. 1.7, 1.'7 

A l' l, i C li 1al'. - Two baclly damaged specimens (boLh rigM) each l'hi 
comprising Lbe facel and 
dprivcd frolll large fishes. 

l'UgiO'l immediatety surrounLling iL; bath are 
The greatest lenglh of the facet is ::?'j and 2.Î CHI 

(i) b.6.~, 

ul'ernent 
fol' Ihe specilllcns respocLively. 

Quadrule. - A single fnlgmentnry sp cimen. 
of the articulaI' surfilce is 1.8 cm. 

The greilLesL bl'ea.dtb Pl'O ' 
large fis 

P 1" e 0 pel' C IJ 1LI rn . (i) A lal'rTe rru lllonL which cOll1ptises lhe greaLer Cau 

part. of lbe vertical lilno and a small pat'Lion of the horizontal limb. The and !.a.O 

chal'acLel'isLic spines al. the lowel' elJ1 o 'le are dall1agcd, bul Lhe origin f Lhe 
fil'sL l.W(), ventmlly direcLcd spines is presel'ved. The esLill1aLed heighL of ,.' i 11 -.' Il 
Lhe vedical lilllh - laking ils ,'ensol'Y canal openings as busc - i- 17 cm. 

"'OUI 
(ii) \. small fl'agrnenL l'mm the lowel' parL of a vertical limb, ill"llllcdiately shoulll JI 

alloH ils l)()inl. of l:Lll'vaLurc inlo the horizontal Jimb. dislal elH 

(iii) !\ sOlllewhal srnallcr SPCCilllUIl, still associaLedwiLh il::; matrix. This 
bonc; is uo more COIn plelo 1ha n ci Lher sp(~ci lIIeIl ritJscl'ibed above, bu L repl"e
'ellis an ellLil'e horizonLal Jilllh '"viLh Ihe Lhl'ec venLnLily direeLcd spines \Vell 
Pl'o:-;crved. 1"0 Il l"I 

ol'igin. Il 

l--'er;Lol"ill gil'dlc, 

Cie i th l'li LfI. - Hopl'PsellLcd by Lhroc specimens. (i) A fragmenL fl'om 
Lhr emgle bdwellll vCl'ti 'al and horizoutül limbs of Lhe bone; derived from 
a very linge fish. 

(ii) A slTlalier fragment ülso l'l'am lJ1C sanie rogion. 

(iii) A small fragment fl'om the horizontal limb immcdiüloly allleriol 
Lo lhe angle between horizontal and vertical limbs; l'l'am a very large fish. 

'! Su pra el cil!' u rn - A single specimen, rlerived fl'om il very hll'rTe 
fi. h, is l.:Ousidered Lo bp the proximal end of this bone. 

- -. - . 
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Verlebrüe. 

Unless spe~ified olhcl"wise, aU rneasurements of breudlb und hei'.'"ht w re 
lakeo ff(1I1l the unlerior fae of Lhe centrum. 

Fil' "t ver le b r il. - A weIl pr8served and i11lllosl entire speei men, 
breadth 3.9; h ig-lü 3.2 and leo"·lh 2.:3 ~m· u fragmenl (t.he righL half of the 
centmm), estimaled breadlh and lenglh 6.. and 3.5 COI respedively; a 
fragment comprising the right anlerior fae!?l and a smalJ part of the centl'Um 
immediately below il, thought ta be derivürl from a v8t'Lebril ahoul Il cm 
bfoad and 2.5 ~m long. 

Sec 0 n cl ver le 1.> r il. - '[wo specimens, one illmost GOrnplete, the 
other lucking- ils neural arch and prezygapophyses; b.3.1, h.3.!l and !.1.o; 
1.'7, 1.7 and 0.8 cm respectively. 

Th i rd ver t br a . - Four sp imens, on of which is badly dUJnaged. 
(i) b.tJ.l, h.4.9, 1.3.0 cm; (ii) 2.4, 1.8, 1.3 cm; (iii) 1.8, 1.5, 1.1 (;m: no l1lea~
moments wel'e lllilde on Ibe fOUl'lh specimen. 

Pre C il li li a 1 v (. rte b r il. - Five fragments of c<'ulra, I.h1'ee fronl 
larn-e fLhe and twn from smaller individurus. 

Cau da 1 ver Le b l' a e . - Twa ulmost complete specimens (b.3.3, h.2.\:i 
and 1.3.0 and 2.8,2.8,2.5 cm) ünd t.wo frugments. 

Fin-spines. 

[·'our large fragmenls from Ihe proxilllaJ ends of Pen:utllorph Jïn-spinc:-' 
should probably be assigll'd ta LaIes. Twa otller h'agmcnls, from the 
disLal end, urc aLo re(elTed La Ihi;; gerlUS bul with less certuinty. 

INDE'l'EHlVIINABIJE IVTArrERIAL. 

[,'olirLeen fragments and three lar.n-e specimens are undoubtodly of fi h 
origin, but cannot be idcntified furthm'. 

'l 
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SITE III 
KuLanda aval, Lpper Semliki. Deposits of Kaiso age, ex tend

ing some rnetr-es above the waIel' and fonning a smull hill below the fard 
(pp. /13 amI 46). 

OSTARIOPHYSI 

SILUROIDEA 

Fam. BAGRIDAE. 

Clarotes sp. 

l' e n Lat i v u ide n l i fic a l ion S . - (i) The poody prescrved unterior 
region of a lurge skull is trmLalively assigned to Clara les . The 51 ecirnen 
comprises the denndhmoid and purt of Lhe ]Jrefronlal of each side. Few 
diagnostic churùclel's ure preserved huI Lhe shape of lhe dennelhmoid ig 
neares! that of Clarales and therc are traces of Clarates-like Lubercles preserlt, 
on the postorior part of the ]Jrcfl'ontal. 

(il) The untürior fused vertebral mass; u single specime11 derived f1"om 
a large fish. Almost the enliTe lengU1 of the fused Cenll'il is eurnplete and 
a large part of the right lateral \ving is present. The base of lbe median 
dorsal plat.e is pl'eserved as [ll'e lhe busal and lower pOl'tions of the paircd 
and pasterioly direeted spine". As far as Ci:lH he detcrlTlinecl l'rom lhis 
fmgmentary and fwgile specimen the mürpholügy of Lhe elements pl'eserved 
is nearer that of the vertebral mass in Clara les than in Bag1'us. 

A large and extensively diLInaged skull <5an ue definilely assigned lü 
(;larales. Besides the neurocranium some elements of the bnLIlchiocranium 
and an almost entiJ'e pectoral gil'dle are TH'eS(~rved 'in situ. The whole 
sLruct.me has nndel'gone dorsa-ventral compression sa that the hyoman
diliUJae, pterygoids and operculac ure displucecI lalerally. The hyoid arch 
is less affected, whilst the pectoral girelle is apparently uncIistorted. Many 
bones are damaged, espr,cially on their sLlperficial sudaces. 

Ne u roc l'a n i u m . - The eXJ:losocl dorsal surface is l'aLtier frugmentary 
and none of the roofing bones is pl'eservecl in lheir enLireLy. 

l', t b moi d . _. Only the left sicle of the ethmoid, and an almost complete 
left prefronlal arc prcseoL. 1'h(~ lubel"eulate omarnentation on the ethrnoid 
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is confilled Ln its rlnLel'o-medial a"llec:ls and is l'epJaccd posLel'o-rnedially, 
iLl1(J tu a lessel' degl'ee laLerally, Ly faidy wplJ defined (livergenl.ly radinLing 
ridges. 

v 0 III e l'. - Part of Lhe leH vOlllerine LooLh-lJillJclis visible UII Lhe lInder
sl1l'fnce of the skl11L 

Fr 0 n t al s. - Both fl'ontals are incornplele. .\Jthough sutme' canno[ 
be ddennined with certainty, it seems proIJaLle LhaL Lhe ëIlJtcrior part of 
Lhe lef[ frontal and its union with the etbllloid of that sicle are pl'eserved. 
Tht) l'ighL fronLal is preSllrtL only in its posLerior extension, including pal't of 
Lhe jLlJ1cLion with the sphenotic. The frontals beal' nurncrous discl'eLe 
Lul)ercles which tire nut unifol'tnly distl'ibuLed buL aggTegated i.nto posterior 
and laLenll fields, separated hy a zone of fine sLriaLiolls. noLh Lhe skiae èLlld 
U1e Lubel'cles are al'l'i.wged radialely. 

Part of il deep fontanelle sepal'aLing left and l'ighL fl'ontals is preserved. 

Neither sphenotic is present élllhough there is a e1eul'ly defined Olilline 
impression of ihe l'ight sphenoLic, 

Nmw of the dorsal 01' dOl'so-laLeral bones P()stt~l'iol' lo the frOlltals i' 
[lreseITec\ on t.he lefL side of the neurocl'aniulYl. 

The l'ight ptel'oLic is al most complete cL! lhough m Llch 0 fils Liol'sal 'mfnce 
is darnaged. 't\'here present, the Ol'llamenLuLiol1 is Lubereulute, with the 
LlIbel'cles smnllel' and rnol'e denst~ly aggl'egaLeci Lhun those of the fronlals 
lllld eLhmoid. Latemlly, t11.> l'ighL hyonwnclibllla lies iu inlirnate conLact 
\Vith lhe pteJ'otic. 

The cntirc occipital regjol1 is wanting. 

Dranchiot:raniurIl. 

H Y0 ni li TI cl i Il 1\ l il e . The gl'eater part of both hyornülldibulae j" 

weil jlreserved;Lhe right hyornandi1JlIJa is apparent!,)' in arlieuli.Ltion wiLh 
ils pterolic faceL. 

The posl.erior part ai Lhe pLerYBoid is pre ent on each sicle. Antel'iol'1y, 
II srmtll part of the fOl'\vard end of the urch is visible belovv the left pl'efl'ontal, 
lI, is overlain by part of t.he sOlnewhat laLel'ally clisplaeecl palatine. Conse
quent upon this displacemenl., the dentigerolls patch of the palatine i.s 50 

Ol'ielltllted lhat il ()vel'iies 1md is conLinuous wilh [he left vOHwl'iuc 
ioolh-IJilnd. 

J-J Y0 id u l'e h . - The slighlly dumaged epi-, eel'alo- and hypohyaJs of 
lluLlI sicles, logelhEl' with their mecliiln basihyal a,re pl'esel'ved in situ. 
'l'hese ilorles arc displaccd laLm:ally ta a degl'ee cOll1pal'ahll>. wiLh Lhe h)'o
Illandibulae and pl.el'ygoids. 

0p('I·culae. The enLjre l'ighl opel'cululU is pl'eservcd ancllhe left 
IS i'l'lll'CSl'I1led Ily an a] nlOsl compleLe ouL1ine impression. Onlll,lIIenLaiiOJl 
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of the righL 0P01'Cl!lulll lükes the forrll of tllll!JerOll:> di ·tind and narrow 
ridgl's raùiill in ccnlrifllg-ally l'rom ü foeus neal' thc facel . J' 

.Iii WC'. 

Pre III (t X j II il (' ail d Den t il r je s . Ncarly I,h enLire lef!, pl'ernlL'cilla 
is llres0rved il! appl'oximaLely iLs nütnra! posiLion; ouly Il nwdi<m fragm ,ni 
of the rig'ht pr'ernaxillil rcnwins. 'l'he leH dcntal',Y is l'epl'esonteù byils 
Illltero-lllCdiiLn ]1odion, and Llw ri "hL meJ'ely by ils ,YIIlphysiiLl heRd. 

Pee La J'al g- i l'lI 1e. - This massive strucLure is only slighUy damün·cd. 
The Inteml sul'filces of 1110 oleithra I11'C strongJy Ol'flilmented with lal" , 
well-spllccd tubordes; tho slight swellings which ovel'!ie the artieular fo sae 
fol' lhe pectoral SpillCS are ornillllenled wilh several vertical and sub-pü.rulleJ 
riclges. On each sicle, the h 'üds and proxilllLLl ends of Lhe pecLoml spines 
ure preservee! in adic:llliLLion; bec1Lll5ü 1hl' exposed sul'faces are badly 
wealherccl, il, is irnpo'sible tü detel'mine the nature of any otïlilmenlation 
which lIlighL have been present on Ihe spines. 

Fragments of boLlI post-Lelliporals are still Ilssœiated \ViLh Llwir respeel.i\·e 
el ilhm. 

\Vilhin the [irniLs imposed by its fl'ngrncnLar'y !lal,ure, Lhis specimen is 
eompal'l.lble in size and general appearance wiLh a skull desel'ibed by 

IlM\'1I30UHG (H)/!7) tram the Omo Beds of Lake Rudolf. .\IlAMBOUIW l'efered 
his speci ruen 1,0 CinTO les lll/;eeps, bu 1, 1 do nol consider Lhe Ishango specimen 
ta be sufficiently 'NeJl-presel'veci 10 Will'l'tljlt specifie idenlification. 

Only four rncasurnments CllIl 1>0 f~stirnated wiLh any aecuney. 
Lellglh (rneasul'cd l'rom Lho anLeriol' elhllloidal mid-point Lo Lhe posLeriol' 

rnargin of Lhe ptc'roli(:) : CIL :·m cm. 
GreaLesL l11'üadth (Iaken across the hyoll\andihulae heads al'ler « resloring II 

thern la [heir nat.ul'fll position) : ca. 18 cm. 
Lenglh of right sphenohl~ (Iaken nlong ils lalem-I rnargin) : l.'fI. 8 em. 
Orealesl Jenglh of l'i''hi, plerotic : el!. 10 cm. 

GENIŒICM;\;Y L TDE'l'J.GRiV NAIJLR i\1i\TERIAL. 

Ver Le b l' D. e. - A nlllnber or anLeriol' abdominal vprLebrae, üppiu'(llüly 
deri\'ecl fl'om Olle incli\'iclual, if> jll'e3el'vecl wilhin a lump of mal.l'ix. Several 
vel'lebrae arc slill ill'l'angC'r1 sel'ially, whilsl ol.hcrs, more anleriol' in the 
series, nl'e eirspJ< c ,do 'l'he e bones Il'e very simiJar to COlll[lnJ'abl.e elernents 
in the vel'Lehrnl colUll1n of na.qnts, ta whieh gemls they are tenlnLively 
assigned. 

lJNlDl'~NTJFL\HLI'~ \'tATIŒ1L\L. 

'l'weilly fragmellts anei impressiuns of bones, sOIlle of w!Jiet! ill'e only 
cloubHuily eonsiclc['()r! 10 be of fish origin. 
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SITE IV 
Kélsuka, ra '8 i\ :-leno'a, Upper :-lcrnliki. }(ais(, bed ,oukrupping 

nllotlt 15-20 melres aLJo\'c Ill(' wall'r, and siluaLeri 011 I.he lerL ban], of 1. e 
S JlI!ilü, slighll.y before lite jundion uf SellIiiki nll 1 Kilsaka rivers (pp. LiO
dj. [i'ossils l'recrl Ily ('l'osiorl and hy Ihe lJ'éllllil1ing of élniniills. 

OSTARIOPHYSI 

SILUROIDEA 

Fill1l. BAGRIDAE. 

VerLebJ'üe. - Ono anLcl'iot' ]Jt' caudul vertebra (l'rom a Jiuge fishl 
whieh cornpar'es (;lo~ely with serially equivalenL vcrLebrae in JJ([91'us. 
CenLrurn meaSUl'enleol., Lak Il [l'orll lh \ anleriOl' fa '~, arc: brearlLh ra. :"1.11, 
heig-hl 3.7 and Ion lh ].0 CJ)}. 

PeeLot'al spi ne .. - r['wu c\aTflagcd speciutens; in cuclt Ihe arl.icular 
heacJ and] l'oxilTlal thit'd of the spine are pre ·erved. Reciluse of Lheil' pOOl' 

!lt'C'Sf' l'va Lion , Lh se spe(;illlens al'c assigned only Lentalively 1.0 t.he /htqrùlae. 

l'aIT!. MOCHOCIDAE. 

Synodontis sp. 

Fout' fragment· of dorsal spines arc refelTed Lo t.his gcnus, as are Lwo 
fmgments thought to lJe c1erived l'rom pectural spines. 

F.c\MnJY INDI~TI;;RMINl\BLE. 

Two very fragl11enLal"Y pectoral spines jlI'obably should be assigned ta 
the Url!JT-id({e. 

One fragment frorn the pruximul end of a dorsal spine c10sely l'csembles 
Ihis spine in exlmlt IJucltcfloglrlltis occidenlalis, especin.lly with regard ta 
Il, conl'~e sculpturing. 
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PERCOMORPHI 

Fam. CENTROPOMIDAE. 

Lates :'p. 

One, weIJ-presel've 1 g'j Il-l'il kel' fl'O/II 1he epiiJranchial of arcb l can 
ddiniLely be rcferrecJ Lü Ihi::; gTI11h, l...ellgLtl: (;11, lI. i enl. (.\!Iea~\lred fI'. l'lI 
the basal mid-poinl 10 the dista.l tip). 

TClI fragments of fill-mys shollid prohably be (lssiglled to Lall:.\'. 

[~DE'l'EH.'vJINABLE JVI,\TI~H.li\L. 

'l'hree 1ilrge f rHo'men b (probably peu'ls uf tlle pül'usphenoid) repre::il:'llti ni! 
al 1ea5t hvo gpnerH, togelhel' with l'ive -nlüller fragments also of neul'O
cranial ol'igjn, cilnnot Iw ldentifiecl [m·ther. 

SITE IV a 

Det\:veen 1s 11 il n g 0 anrf I~ û n y il Ls i (point fossilifère L. 273 el IJ. -;.. 
about 40 rneLl' abave the Jake. 

OSTARIOPHYSI 

Fal1l. CHARACIDAE. 

Hydrocyon sr. 
1'his g-enus i. rcprcsenled liy thl'l"f', wcU-PI' serve l teeth. Height of 

Leeth (measul'ecl cltreclly fl'orn busc 10 tip) in Illillimell'es en. '15.0, 15.:1 
and 19.0. 
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PERCOMORPHI 

Fam. CENTROPOMIDAE. 

Lates ::ip. 

'L'wu large ~lengLh of Guch cenLrum ca. 5 cm) and almost complete cenlra 
of audoJllinal vel'lebrae, wilh a frugment from n. thire!, preservee! in situ; 
l'ive ollier vel'lebrne (11 abdominal und 1 caudal) und one vertebral fragment. 
A fl'llgmenl of fin srine shoolcl fll'obubly be l'of ned to this gcrlUS. 

SITE V 
Senga, Prel' emliki. Kaiso uods outcropping ltbouL 10-iü well' 

above lhe water. Siluated on lhe l'ight buw<, somewhat below the l'upids 
and Ihe jUl1ction of the, emliki and Kasaka l'ivers (p. 37). Fossils Freed by 
el'osion and by the lrampllng of animaIs. 

OSTARIOPHYSI 

SILUROIDEA 

Fam. BAGRIDAE. 

? Auchenoglanis sp. 

'l'hE' malel'ial lisled below is tentativoly refened lo r1uchenug/fUl.is sioce 
lrenchant diagnostic l!bul'acLers are not present in any specimen. Identi
tlcalion is on the basis of greater cOl'respondence with comparable structures 
in :luchenug/f/.nis lhall in any othol' extant Silul'oid genus. The specimens 
eomprise : 

(i) he poslel'ior part of the bèlsjoceipilal, includiug it facet; c1erivecl 
frol1l il fish with a neUl'ocrü,nial lengtll gl'e~J1el' than 16 cm (the largesL 
1 octidenlalis availuble la me). The facel meaSUl'CS 3.1 ern in bl'eaclth 

• [H! i, 3.1 cm high. 
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(ii) A neurocrani:ll fragTll nt whose curyatllre allrl orDarnenlal.ioIl ugre. 
closely wilh C l'tain bone:; in the 'kull of .'1. occidr.lI/fllis; also derived ftom 
a large fish. 

(iii) A left humeral pl'ocess and poslero-lntenLl parI, of the cleithrullI: 
from LI fïsh as larg(' H,; thal., 01' tho_e, fmm \\Thieh specinlens (i) an<.1 (ii) 
ol'iginalecl. 

(iv) Pari of Ul(' prOXillIal l\\"o-lhirds of a large peelol'ill spi ne. 

PERCOMORPHI 

Fam. CENTROPOMIDAE. 

Lates 

The gel1lls i5 poorly represenlcd il,)' lhe followin,';5 specilll ,lIS: 

1 sI, ,- cri. c 1.> r ü. - Rather weal.hE'red und pos,ibly son1Cwhat <.:0111

pressed; from il large fish. DepLh (poster'lor face of t.he centrum) 5.2, 
bl'eadth (anleriol' face) 5.7 and length 3.2 cm. 

Postel'iol' precau<.1al verLe1.>l·L1. - A weU-preserved but incom
pIete specimen: BreadLh (anteriol' face) 2.8, heighL (nnleJ'iol' fa el') 2.7 and 
length 2.6 cm. 

PrE'opel'culul11. - A fragl1Ienl honl Ihe 10wer pad of the vertical 
limb; estimaterl to be rlel'ived from iL fish about iOO elll stllnclanl length. 

QU Il d r ü te. -- i\ small frag'ment tram the untero-ventral angle; derived 
from a lürge fish. 

GENERICALLY INDETERMINABLE MATERIAL. 

(il A smalt bone, possibly pcl1't of the pl'oxirnal end of il Silul'oici pedol'HI 
spine. 

(ii) Four frngments, of un 'el·tuin ol'igi n. 
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SITE VI 
f\uLillldii i111lonL, 1 ppel' .'entliki. BeL!" of lhe Selllliki Serie" 

(Middle PltJisL(Îcene), .ilualed ail Ihe righl. bank, about 2:j melres 
abov. the waLel' (p. 47L 

Fish remains from Lhis sil.e are few ill IlUllliJer and very fragmenl.ary. 
III rnosl. cases, generic identificaLion isproblcmaLical. 

OSTARIOPHYSI 

SILUROIDEA 

CLARIIDAE. - A frao'nll:nl of lIeuror:nUliulll ha' o1'llalIlcnlution closely 
iL)lproxilllüting Lhat of presenl-day Clarias. :\n anl.e1'iol' pre .audal ve1'teb1'a 
is also referrcd Lo this genus (breadth :2.9 CI1I, hcighl 2.8 cm [bolh fl'ofll lhe 
anlerior face of Lhe cenlruml iLnd Jenglh 0.9 CIll). 

BAGRIDAE. - 'l'hrec fraglll 'nts of fiat banC) wiLh coarse, tubcrculatc 
omHlllcnlulion are lenLalively l'dplTed to lhis family. They me y represent 
species of Clarole 01' Chl'ysichth?ls. 

? MOCHOCIDAE (~Syrwdontis). - Represcnt -d by the proximal parL 
of il fin-spine esLiHlal.ed lo iJe derivec! fl'om a fish about 20 cm sLandard 
lenglh. 

(; Il ide n Li fia b l e lI1ll t v ri il 1. - Four frilgmE:nls of bone. 

In addition Lo this mnLel'ial Dr. DE HEI\'ZELf'i has kindly senl me il few 
fmlher specimens collecled by him in 19511. 

These specimens are icienLified as follows : 

CLARIIDAE (Clf!1'ias sp.). -- :\ frag-nH'I1L of nCUI'OCranillln. 

? BAGRIDAE. - Four fragments of neurocranium should probably IJe 
l'efelTed to Lhis family, all.hough lheir ornarnenlalioll is COill'Sel' th<111 lhat 
seen in extant Clarotes and Chrysichlhys. 

Additional matel'ial collee1,ed fl'om Lhis site. In 1954 
(27-30 m above the yiver) : 

Synodontis : fragment of pectoral spinc. 

LaIes: a fragment. of vel'lebl'il (and possibly one ot.her fragmenl). 
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SITE VII 
,\ s fOl' sil c VI, rxcepL LhaL lhe fossils were collccle(~ from a di 'pcrsed 

uuLcrop (p. In). 
Ollly throC' lï,;h-fossib ('un he idcntilïed wilh cèd,LiIlly. 

OSTARIOPHYSI 

CYPRINOIDEA 

CYPRINIDAE (l;(/7'IJIls sp.). - Repl'l:'Sl'nted by L1w l'.l'own of Lhe lar"'est 
LooLh ju Lhe phal',)'llgeal series: dCl'ived fwnl il fi,,1l r:rL. ï- cm :-iLtmdal'd 
length. 

SILUROIDEA 

CLARIIDAE. - Th' po,;tl'l'iol' half of u left denlar," (fmm a fi,;h 
cn.. 60 cm standard lenglh) is l'efef'i'ec1 10 Ihe geLlus CIf/rÙlS. 

Ge Il l' l'i c a Il y 111 d rte r HI i n il 1.J 1e rn aLe r i il 1. - A srnall fl'agrnent 
of Ihin, cun'ccl bone, pl'obably from Lhe l'illl of a e8ntnml. 
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SITE Villa 
Ishang'o U. JI\F., ill Ihe ..oan:e of lite Selllliki. EXl:ay,.ltions. 
Dehris derived ft'OnI allcienl fOl'rnal.illlls fllt e tri a.i or i 1.\' fI' 0111 «ai' 0 

b e cl s). 'l'hl' hOllt'· hlaek, heav\' Ulll! l'ullcd. 

DIPNOI 

bun. LEPIDOSIRENIDAE. 

Protopterus ,;p. 

The only _p8('ilYJell uf Pr%/ileru.,· l'rom [hi,; depo<;il is au inculliplele, 
UlIU heavil.l' l'olled, 1 fi delllary iWc! splel:ial joolh-plale. 

This splenial loolh-plale dilf 'l'S -lighll.v frolll Iho,;e of exlanl. Proloplents 

specics whieh l have ('xalllillcd, or, fOl' .\yhich figure' are il.\'lilal>le. The 
prillcipill ùifferellc lies in the rassi 1 p 5se' 'ing i~ deep, rnedialiy dil'eded 
deprl!ssion which sepal'ales Ihe 10.\\', eonl.inL(OUS innel' rirlge l'rom lhe lhil'r1 
(posleriùr) autel' ndcye. ln P. oelhiolliC'us Ih8se twn rid~cs l'un impel'l:ephbly 
illio olleanul.hel'. Nolhing illclieules Ihitl. Lhe depressio\1 in the fossil is du 
Lü weal' al' POSl-'IIWl'lwl1l. damage. 

A less obvious diffel'ene l is Lhat lhe Lhird ridge is short in reliltion lo the 
totüllcngth of the tooLh-plaLe. The validily of lhis raLio is perhaps doubtl'uJ, 
smce in P. ar.l1âopic'fIs il show:') S01118 size cOl'relülecl varialioll, \\'dh 1l1f' Lhird 
l'idgè longer in lal'ge fishes. 

The entil'e tooth-I'idge, rneasul'ed over ils long axis from the poslel'iol' 
edge lo thé s,vntphysial surface, is ;).:1 cm ton,!.;'. 

OSTARIOPHYSI 

SILUROIDEA 

Fam. CLARIIDAE. 

Eight fragmellls 01 seulptlll'ed neu roc:riln j.al bones are placed in th is 
l"unily 011 the La"is of Iheil' ornülOC'l1lation. They should proJ)ahly !Je 
l' -l'l'l'l'cd 10 the t<enliS ClaT/o.\'. 
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Fam. MOCHOCI DAE. 

Synodontis ~p. 

One specimen onl,\', (lhe arlicular hcud and proxima.1 quurter or il. peetol'ill 
'pille) is rerener! lo 1his gcnus. The l'eJalively slight. :Iegl'ce of weaLheriIl" 
show IL by the spi Ile is i ri nla j·kc·c[ l:011l rasL to t.he ulhe,', hav il,v weil Lh 'l'ccl 
speeirnens fl'Ulil 1hi,.; rleposiL 

Fam. BAGRIDAE. 

Clarotes "'p, 

1'wo irlL:omplete pectoral fill spines (Iefl and ri hl) ilre ussigued lu lhi~ 

·pecies. Two dalllaged pecloral spines (balh righl), tU,"'elher wiln lhe 
proximal end ur tt lhircl specilllen, ilnd lwo distal rmo'melll,., are leut.illively 
rererred ln CIr/J'oles. 

FOllr rraK'l11enls or delltigerolls bones. 

PERCOMORPHI 

,l'Hm. CENTROPOMIDAE. 

Lates sp. 

Vert.ebme provicle the only evidellce fol' Lhe presellce or Lllf~s in Lhis 
deposiL. AJl specimens ilre somewhut J'oUed. 

Fi r st ver te b l'a. - One specirllen, l'rom CL large fish. .vleasurcmenLs 
Laken [rom the posteriol' face are: bJ'eadlh 4.li, height ,1.5, length 3.3 cm, 

Th i l' ct ve l' Le Il l" a. - One, rlamagec\ specimen: bl'cadth 3.4 and lenglh 
1.7 cm. 

Fou l' th ver te br a. - FouI' specimens whose mensureInents (laken 
fl'om the anterior face) are: (i) b. ~.9, h. 2.0, 1. 3.1 cm; (ii) esLimaled to be 
about the same size as (i) but split uhliquel)' ill:l"OSS iLs long axis; (iii) 1). 3.9, 
h. 2.0,1. 3.1 cm; (iv) b. 2.1, h. 1.1, l. 2.0 cm. 

1\ bal 
Therl 

(i) h. 2.i 
a large 
r ,pectiv 

As fol' 
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· budly clanlêlged vel'tehra i- idl'Illified as il posLerior precaudaJ elemenl. 
1'hcre 11 re illso Iwo anterior ciludilJ vertelJ('ue (lTleasun~menl' as ubove) : 

Cl h. 2.8, h. 3.0, 1. 2.5 cm; (ii) h. l.ï, h. 1.7, 1. 1.6 l:m, and one face of 
a large vel'lebl'ü WhOSl' greatesl and lea L dialllclers ëlr'e n.6 and 6.0 cm 
r peetivel.v. 

SITE Vllib 
As fur VIlI fi, but lhe dehris p,'ohahJy i1uL()(~hlh()lIous; lt'8l1ch N 14;)G 1';, 
1~Ji'.; !OWCI' level of lhe [shango Lcrrilce (lt~pi-PleisLoceTle). Ruues lighL

bl'own 1,0 dark hrown in coJour, relalivel,I' light, j)Ol'()US and liLtle l'oUed. 

OSTARIOPHYSI 

SILUROIDEA 

Fam. BAGRIDAE. 

Clarotes sp. 

The ariicuJar heild of Lwo pectoral 'pille:; (1 lefl, J t'ig-hl) arc l'efenecl 
tn Ihis genu . 

Fam. MOCHOCIDAE. 

Synodontis sp. 

The gellus is repl'esettled only by il IlLllltber of illcornpleLe fill-spine' 
identified as [ullows : 

n l) r S al 5 p i Il 1:'. l'hl'l'e ;:;pecirnclls aIl ft'Otll fishes of aboul 2b cm 
, andard length. 

Il l:' cL 0 l'al spi 11 e. - Six specimens (three from Ihe proximal end 
\ 1 Il L, ;2 l'ightl üud lht'ee t'rom lhe disLal end of tbR spine); derived from 
lisiIrs lJelwceIl 18 und 30 cm slilllclul'd lcngth. 

SlLU ROIDE!I, FA\'11LY TN1.)l';1'En.~11NABL'~. 

PilrI oi li dül'3al fin-spine, 
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CYPRINOIDEA 

FaTIl. CYPRINIDAE. 

Barbus sp. As al 

iVlaterial referred to this genus 'ullIJlrises one vertebra (fJ'om u [ish aJJoul .\tlille 
/10 cm standard length) and, less cl>,dninly, part of the thil'd (ossified) and is J 

dorsal ray. hcaYiJy 
wilh l'Pg 

l.he adhe 

closely rPERCOMORPHI 
deposits 

FnJ1l. CENTROPOMIDAE. 

Lates SO, 

rrhl'ee caudal verteurae, l'rom fishes of ca. G5-70 cm standard lengLh. 

Fam. CICHLIDAE. 

Tilapia sp. 
Oent 

Pre C U Il da 1 ver Le hl' ne. - Five specimens, one l'rom a f1sh of ilnd 2 /1,-) 

ca. /10 Clll. st.andard lengLh and four frolll individuals uf 1:11. 35 cm. i .. I:)ntplet 
/', .( il l'IIFiesL illt.erneural plerygiophore. - One, the artieulm' 
completesUl'face on/y; hom a fish of 15-50 em standard length. 
1 lute!', (h 

Fin spi n e s. li) 1.7, 

\ n il 1 spi n c. - One; Lhis stout alld shorL spi ne i, j)robably Lhe second 
Jl èI ] il lanal spine from a fish of Cil, 1.5-00 crn stalldurc1 long h. 

e.lr1l8n, in 
Dol' S CI l spi Il e s. - One anLerior spine, almost enLire, and one other, 

.\11 thflsmore posterioJ'ill Lhe ~el'ies (from il fish 01' fi hes of about [la cm stanOiLl'rl 
logical clifflength). Thcre is also a somewhat l'oUed fragment., probably l'rom a dorsal 

spine. 

Pectol'ûl spine. - One almo'l enLire ilnd weIl pl'csel'ved spine, 
from a fish f:(!. IlO cm sliuldard length. 

GENP.RIC \LLY UNlD~NTlF[ABU'; NfATI!:RL\L. 

(i) il l'in-5pine; (ii) one veJ'Leb"it: (iii) il fragment uf bone, possibly lIoL of 
fis11 ol'igin. 

~~---_. _..:.:.-- -~---
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SITE VIII c 

A' above, but trenc.:h N ~3<; E. 

.\IIaLerial from thi::; site is weIl prescrved, shows few sigos of wcalhel'illg 
and is lightly mineralized. LOflsequcnLly, it eooLrusLs slrongly \Vith the 
heavily minenlliz(,cl anel weuthored spceimens of sile VIII fi, parLiculnl'Jy 
wil.h l'egard la Lhe proservation {).f fine delai!. In many respeds, including 
Lhe udherent micac.:eolls rnatl'ix, lhe aplleal'élnce o[ fussils [rom sile VIII r: 
dosely l'esernbles thul of speeimens l'rom VIII band from lhe Makalian 
deposits of site IX. 

DIPNOI 

Fam. LEPIDOSIRENIDAE. 

Protopterus cf. P. aethiopicus. 

Dell ta l' yan cl s pl en i 11 1 t 0 a Lh - pla Le. Seven . peci mens (5 lel1 
and 2 right); the cntire denl.ary is present in one spec.:irnen, the Loolh-plate 
is complete or very nearly complete in lhree, and is represenLed by its anlel'iol' 
parl in four other specimens. Two indical.ions of siw MC given : fil'sL, fol' 
I:omplete teeth, Lhe lenglh of the LooLh-plate, and secondly, fol' incomplel.c 
plates, the height of the fil'st Looth fold. 

(i) Il .7, /1.0 und /J.2 cm; (ii) 1.4, 1.~,1,2 (1'2) cm. 

Pu Ia.lopterygoid tooLh-plnLc. - One raLher fl'agmenlary spe
cinlen, in which the first a. ml second luoLh-ridges are presc,rvec! . 

.\1I thesc specimens arc well-pl'eservccl; none shows ,m.y marl,ed morpho
logical diffel'(~nces 1'l'om comparahle looth-plaLes in PTolOpleTiIS ae/ltiorJicflS. 




