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MESSAGE FROM THE PRESIDENT

All living things are at the mercy of the enviornmentin which
they live except man , who can make , alter , or controlit as he
likes : If man has to take full advantage of his surroundings in
araiional way , he shouid know well what is going on around
him in the nature ; the laws that govern the iife and the change :
To explore and to study this our Museum has made a start for
the region , where the University of Basrah is located , namely ,
the South Irag and the Arabian Gulf ; in the former particuiarly
the extensive marshy regions lying at the confluence of two great
rivers . the Tigris and the Euphrates .

I am particularly glad to note the keen interest taken by the
staff of the Biology Department of College of Science in the day
to day activities of the Museum .

Being fully aware of the educational , aesthetic , and recreational
roles , the Museum has to play in the welfare of the public and
the country , it has been the policy of the university %o supporf
the Museum in all possible way in its activities and T can assure
that the University will continue to do the same :

On this auspicious occasion of the release of the first Bulletin
on Natura! History I congratulate all those who have worked for it.

T wish the Bulletin every success .

Prof . Dr . N . El—- Shawi
President , Univergity of Basrah
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MESSAGE FROM THE DIRECTOR

The accummation of zookogical specimens collected during four
years of field trips in and around Basrah by the Biology department
of the University of Basrah has necessitated the starting of
a Natural History Museum , where these collections could be prese-—
rved and safely stored for scientific study :

Thus the Natural History Museum of the University og Basrah
was officially opened in 1972 .

The main aim of the Museum s to conduct studies on the
fauna and flora of the Arabian Gulf , the Shatt - al — Arab ,and
the extensive marshes of South Iraq :@ As a preliminary step we
have begun the survey of the region . Preparations are nearly
compleed to start the ringing of birds for the study of migration .

The Museum at present has four sectiins —- namely ,

1 —. Fish and Aquarium ( Curator : Dr. S. M. Shamsul Hoda )
2 — Amphibia and Reptilia ( Curator : Dr. Khalaf Al--Robaae )
3 __ Birds ( Curator : Mr. P . V . George )
and 4 — Mammals ( Curator . Dr . Khalaf Al -- Robaae )

The eollections of these Sections are open to specialists for
study . The Museum erhibits is open to pulic .

To publish the results of the work done in the Museum and
in other institutions on subjects related to the natural history of
the region specified above in particular , and of Iraq and neighbo--
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uring countries in genral , it has been decided to ptart t
Bulletin . ;
The Bulletin will be published at irregular intervals as
materials are ready , and will be available on exchange basis :
simiiar publications .

We welcome exchange of specimens with other musems .

faciiities would be extended to visiting biologists o study thefay
and flora of this region with the Museum staff .

Asst , Prof : Dr : Khalaf Al -- Robaae Director
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TURSIOPS ADUNCUS BOTTLE NOSED DOLPHIN : A NEW
RECORD FOR ARAB GULF ; WITH NOTES ON CETACEA OF
THE REGION .

Khalaf Al -- Robaae
Director , Basrah Natural History Museum

One doiphin was collected on 15 January 1974 from Ras Al —
Mataf , Arab Gulf by a fishing boat . Mr : Bashir Zahroon of the
Iraqi National Fisheries Company has presented the specimen to
the Museum :

The dead dolphin was black on the back and light gray on
the belly . The black around the eye extended anteriorly ( see
Plate 1 ) . The specimen has been identified as a male Tursiops
aduncus ( Ehrenburg, 1832 ) . The measurements are given below:

Total length 2 m .

Pectoral fin 35 cm .

Height of dorsal fin 21 cm .
Width of the flukes 54 em .

The lower jaw contained 26 teeth on each side while the upper
jaw had only 25 teeth on each side ; each tooth measured about
one centimeter in diameter :

The present collection of T . aduncus from the Arab Gulf
florme the first record of this species from this region . The
distribution of this species as given by ( Hershkovitz 1966 ) is as
follows :
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Distribution .

Indian Ocean : from the Rea Sea and South Africa to Bay of
Bengal and Australia Pacific : from New Zealand , Australia 5
Indonesia , and China Seas , on the west to American waters from
Baja Califoymia tto Chile , on the east ; Atlantic Ocean ; from
Gulf of San Matias , Rio Negro , Argentina. to Rio de la Plata and

in the Rio Urguway to Paysandu , Urguway , and off Rio Grande
do Sul , Brazil .

The Fauna of Cetacea From Arabian Gulf

Several species of Whales and Dolphins have been recorded
from the Arabian Guif by different authors .

The latest information available to me is given below .

The Dolphins are Yoealy ¥mown by the name * Dughoos ™ in
Arabic and the Whales as “ Hoodt ” .

1 — Sotalia lentigenosa ( Owen 1866 ) Steno ( Souse )
lentigenosa , Gray 1866 ; proc zool . Soc . London , 1866 .

A male Dolphin was caught in a branch of Khor - Al - Zubair
( Arab Gulf -- Traqi Waters ) by fisherman on 25 July 1967 , is
the second record of this species . The specimen ( length 220 em )
“has been preserved in the Mammalia Section in the Natural History
Museum in Basrah .

Recorded by ( Al — Robaae , 1970 ) .




ok B e

Distinguished from S . lentigenosa by its colour and its dorsal
fin . The animal was described and figured as new record for
Arabian Guif by the author .

Recorded by ( Al -- Robaae ) .

5 — Pseudorea, crassidens ( Owen 1846 ) .

False killer whale , El -- Hoodt El -- Kattil ( Arab ) .

Pseudorea crassidens -- Owen 1846 .

A history of British fossil mammals and birds , P . 518,
Fig . 213 ( Skull ) .

One specimen was found in 1964 in Dowha at 40 Km . South
of Ruwait ( Arab -- Gulf -- Kuwaiti Waters ) in muddy area -
The skeleton of thi% specimen is displayed in the Natural History
Museum — Kuwait . The skeleton was mounted in Audio -- Visual
Department -- Kuwait .

6 — Balaenoptera musculus - ( Linnaeus 1758 ) .

Great Biue Whale , El -- Hoodt El -- Azrak ( Arabic ¥ s

(Balana) musculus Linnaeus 1758 . Syst . Nat . ed . 10 .
1:76 . True 1898 , Proc . U. S. Nat . Mus., 21629 .

Type History : -- Thoma 1911 Proc . Zool . Soe . London ,

1911, 2 : 156 ( Type History ) .
A dead whale was found entangled in the pubmarine telegraph
cable , and for years a large whale haunted the harbour of Masket

13

in Arabia . Another whale was found in Kadguma ” on the
Kuwaiti Coast on June 6 , 1963 in muddy area . Its skeleton was
mounted by the Natural History Museum in Shuaikh Secondary
School , Kuwait .

Recorded by . ( Blanford ) dead specimen .
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2 — Sotalia plumbea -- (‘G : Cuvier ,1856) .

Delphinus plumbeus G . Cuvier 1826 Regeanima ,ed . 2, 1 .
298 ftn . Pucheran 1959 Rev . Mag . Zool (2) , 8:145, 449 .
( Characters ) Bruyns 1960 , Malayan Nat . Journ . 14 : 159
Fig . pp - 164 — 5 ( animal ) ( Indian -- Arabian Sea, Arabian
- Guif , Gulf of Aden , Red Sea , Suez Canal ) . Local name
“ Dorfeel ” ( Kuwait ) .

One speciment was recorded by Buryns in 1960 from the
Kuwait Coast ( Hershkovitz , 1966 ) .

Recorded by ( Buryns , 1960 ) .

3 — Sotalia fergosoni Liydeker 1903 .

Lydeker 1903, Journ . , Bombay Nat . Hist . Soe ., 15 @
411 . Plate D ( Animal ) .

‘A female was caught by fishermen on the coast of Shauikh
Secondary School -- Kuwait ( Arab Gulf ) in spring 1962 (length
178 cm . , teeth 36/33 ) : The animal is preserved in the Audio
- visual aids Department -- RKuwait . The animal was described and
figured as a new record from Arabian Gu'f by the Author and his
personal communication with Dr . P. C. Fraser ( British Museum
-- Natura: History ) .

Recorded by ( A" -- Robaae ) .

4 —_ Stenella malayana (Lesson 1826 a ) Delphinus ma’ay--
anus .

Voyage autour du monde sur la, Corvotte -- La Coquille ,
Zootogy , I (1) : 184 Atlas ,pl . 9 .

Seen by the author in. the Fao area, swimming with. the

dolphin Sotollia lentigenosa . Tt is gray in colour .
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( Al -- Robaae , 1969 ) an skeleton .

7 — Balaenoptera edeni - Anderson ( Bryde’s Whale ) .

Balaenoptera edeni -- Andeison . Anatomical and Zoological
Research comprising an account of zookogical resuits of two edpedi-—-
tions to Wesiern Greece 1868 and 1875 . London , pp . 551--564 .

One whale has been identified as male . Bryde's whale which
was stranded on the Island infront of Um Qasr ( Arab Gulf --Iraqi
Waters ) .

Recorded by : ( N . Mahdi , 1967 ) .
{ Al -- Robaae , 1969 ) .

8 — Megaptera novaeangliae ( Borowski 1781 ) .

Humpback Whale : El -- Hoodt El -- Ahdab ( Arabic ) -

Ba'aena novaeangliae -- Borowski , Gemmein . Naturgesch ,
des Tierreichs Berlin 2,1 -~ ( 1781 ) 21 .

A vertebra and a rib of a whale that are said to have been
found about 1954 during the construction of a wall near Fao are
now in the Iragi Natural History Museum ( Baghir Allous inlitt) .
There is an old report that a Turkish gunboat killed this whale
about a century ago in the Shatt -- Al -- Arab .

Recorded by : ( R . Hatt , 1958 )

SUMMARY
The first record of Tursiops aduncus ( Ehrenberg , 1832 )

from Arab Gulf is reported together with the status of the
Cetacean Fauna of this region .
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STUDIES ON CERTAIN SPECIES OF TERRESTRIAL ISOPODA

( CRUSTACEA ) FROM BASRAH L..EG}ON IRAQ
M:M: Ahmed - °
Department of Bioogy , College of Science , Universiy of
 Basrah ( Received on 10 March 1973 ) . '

During the years 1966 -- 1971 , studies have been made on six
species of terresirial Isopoda of Southern Irag ( Basrah Region ).
The climatic conditions such as temperature and humidity were
’ high, hile the salinity of the soil was highest when these specimens
were collected from garden grass , cactus , stems of paim --trees ,
" cld cellars and from beneath the decayed Wood One of these
specimens was collected from the coast of S_hatt - Al --Arab .
~ The specimens were fixed in formaiin ( 5% ) and later in 75%
aleohol , and kept in the Department of Biology , University of
Basrah .
 The identification was carried out in Department of Crustacea ,
Museum of Natural I—Ilstory Berlin .

The specimens belong to the f:mowmg families : — Oniscidae :
Philoscia sp. cf. Ph. moneaguensis ; Porcellionidae : Meuoponorthus
pruinosus . Porcellio sp . cf . Porcellio ( Poreeilio ) evansi , Lepto--
trichs politus ; Armadiliidiidae : Pareluma minuta ; Armadillidae :
Periscyphis tamei . Philoscia sp. cf . Ph . moneaguensis VAN NAME
forms a new record for it has not been reported earlier from Iraq.

Facilities offered by Professor K . Senglaub , Director of the

Museum , to carry out present investigation , are gratefuly
7 a.cknowledged
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Fam . Oniscidae

Philoska sp : ef : Ph : moneaguensis VAN NAME , 1936 ,
P.152 .

Material : 1 female ( L. = 4 . 5mm ; W = 1 . Smm ) ,
collected on 10 . 6 . 1970 .

Description : Body ob'ong , narrow with fine tubercles .

Cephalon : rounded behind ; linea frontalis not prominent ,
arched posterioriy , reaching to the middle of the eyes and bent
sidely along the inner border of the eyes . Lateral lobes are marked
in front of the eyes and extend downwards , slightly lateraily .

Epistome sinuated at its both sides and truncated medially .

Clypeus prominent , tumid and arched . Eyes of 10 ocelil .
situated postero -- laterally from the lateral iobes ( Fig . 1A ) .
Antenna long , setose in all joints , the 5th joint of peduncle isthe
longest and as long as the fagellum . Flagellum of 3 joints , d’stal
one is the longest ( Fig . 1B ) . Mandible without pars molaris ,
the left one of one brown pars incisiva , the outer of 3 unbranched
selae . The right mandible of one pars incisiva of 3 brown teeth ,
one glossy lobe of lacinia mobiis , 2 setae and slender penicila
of unbranched setae . Maxillu'la . inner branch with 2 slender
piumcse setae . Maxilliped : with narrow palp of pointed apex ,
inner plate spined .

Peracomers : the 2nd and 3rd are the longest with rounded
postero -- lateral edge , directed anterionly . The posterior edge of
4th one straight with right postero — iateral angle . The antero--
lateral edges of 5th , 6th , Tth ones are rounded . but posteriorly
directed and their pleurae produced posteriorly with acute postero —
lateral angies , those of Tth cover the lateral parts of Ist pleomer
and extend to half of 3rd pleomer . Peraeopods are densely spinose .
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Pleon : is abruptly narrower than peraeon ( Fig . IC ).
Pleomers : with very small pleurae , the 2nd pieomer is the shor--
test with short Iateral parts , thoge of 5th one extending fo half
of the pleotelson .

Pleopods : the Ist and 2nd ones are without endopodites , the
exopediites with vesligial pseudotacheae .

Pleotelson : is wider than iong , with rounded apex and slightly
sinuated gides , extending to the half uropodal protopodite .

The oufer side of protopodite grooved ( channeled ) , with
paral'el keels , not converging basally . Uropodal exopodite long ,
the endopodite shorter than the exopodite , extending parallel from
the middle of telson and not inserted at the same level of exopodite.

Colour : Cephalon brown , spotted with yellow patches , the
pleon brown alsc . Peraeon brown with symmetric yellow wavp
lines on either sides of median line .

Locality : In moist places , among the stones which are along
the coast of Shatt -- Al - Arab .

Discussion : this specimen resembles Ph . moneaguensis only
in the following points : 1 — Length and width 2 — Antennae
3 — Pleon and its epimers , pleotelson and uropods . -



B Fam . Porceliionidae . - _.,

Metoponorthus pruinosus ( BRANDT , 1833 ) -
Porcellio pruinosus BRANDT 1833 p . 181 ; P . truncatus
H . MILNE -- EDWARDS 1840 p. 173 ; Metoponorthus pruincsus
BUDDE — LUND 1885 p . 169 ; '
Metoponorthus or Porcel]mnldae pruinosus SARS 1898 p 184 ;
VERHOEFF 1918 p . 132 , 138 ; 1951 p . 243 ; OMER —
COOPER 1923 P . 105 ; | e
STROUHAL 1936 p . 77 1948 p . 132 ;1951p . 123 , 1954

p.591; ' '

~ GRUNER 1966 p . 251 . .

' Material : 10 males L = ( 7--11) mm ;'_62 females L =
(10 -- 13 ) mm , collected in May 1971 .

Deslription : Male of 11 mm long , 4.5 mm. mde and female
of 13 mm long , 5 mm wide .
‘ Both sexes differ in the followdng points :
First peraeopod : , . ,

Male : propodus of 2 rows . each of 3 bristles,carpus of bristled -
brush , distally terminated with a long one , merus also of bristled —
brush , but fewer and shorter than of carpus ;ischium with few
bristles , but nothing on the base .

Female : propodus of 2 rows , each of 4 bristles , carpus with
few larger and sharper bristles .

First and second pleopods :

Male : the exopodites with tracheal system , the first endo—
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podite modified to gonopods , Ductus ejaculatorii are erinochaeta
( separated ) , the second endopodite with an apical transparent
tubular process , which is an extension from chitin and as half as
long.the distal part. - '

Female : the exopodite supplied with tracheal system’, but
without endopodites . ( Unwin , 1932 ) .

Embryonic deve'opment : in female , (he oostegites found on
1--5 peraeomers constructing marsupium . From one marsupium
coliected 80 -- 84 ova . All females are amphogenic . but the gener--
ations are thelygenic more than arrhenogenic’. ' :

Colouration : Body pigmented dorsally , male darker than female,
slightly granulated , dorsal surface either brown with light wavy
lines , symmetric on both sides of median line of peracomer ', or
brown with lengthwise row of symmetric light yellow spots on its
either sides. i

Locailty : M . pruinosus found where peoples are living , and
easily collected from foundation of old houses , under stones.or -
rotteh woods , among dried leaves of decidous tree , and on stems
of pa'm — trees . It is found also in cactus pots of Chamaeocereus
silvestrii . In calm nights , easy to be collected more than in windy
( Gruner ,1966 ) , and where high temperatureand more humidity.
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Porcellio sp . cf : Porcelio (Porcellio) evansi OMER -- COOPER.
1923 .

wMaterial : 1 male , L = 12 mm ;3 females, L=11-12mm,
collected in April 1969 .

Description : Male, L =12mm , W = 4 .5mm.

Body obiong , robust , slightly convex . Linea frontalis (deeply
notched in the middle , appearing two distinct prominences ), lateral
lobes , well developed , but not exceeding the middle tubercles of
linea frontalis . Eyes of 20 ocelli , situated postero—laterally from
the cephalon and transverse to base of lateral lobes ( Fig . 2A).
Antenna long . each of the 2nd , 3rd joints of peduncle with 2
apical pointed processes , lagt joint is the longest ; flagellum of
2 joints , the proximal is one half as long as the distal one ( Fig.
2B ) . Mandibies are typical with pars molaris , left one distingu--
ished from the right . Left mandible of one pars incisiva, outer 3
teeth , finner of 2 ones , lacinia mobilis tufted , tuft of setaeand
one branched penicilla . Right mandible of one pars incisivaof 3
teeth , glossy lacinia mobilis , tuft of setae and branched penicilla .
Maxi'lula : - outer branch of 3 + 3 spines with fine hairs on its
outer edge , with a tuft hairs behind it ; inner branch of 2 plumose
setae .

Peraecmers : the first peraeomer is the longest , its antero—
laleral angle pointed anferiorly till the postero — lateral angle of
lateral lobe of head . The 4th , 5th peraeomers are the shortest .

The postero -- lateral angles of ail peraeomeral epimers directed

posteriorly , those of Tth one extend to half of the 4th pleomer and
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eover the lateral parts of 1st, 2nd pleomers . The 1st , 2nd , 3rd
peraé-omers with antero -- lateral processes ( 2 in each segment ) ,
which are concealed by posterior edge of the proceeding one .

Neduli iaterales are aslight patches on coxal plates of peraeo--
mers and the gland fields are situated antero -- lateraliy from them.

Lateral edges of all segments with transverse canaiulii .

Peraeopods : of 1st , 2nd ones , the carpus with brush -- liked
pad of spines . The Tth one is modified , of inflated ischium , its
next three joints of serrated inner edges supplied with spines . (In
female only the first peraeopod supplied with this pad).

Pleopods : Exopodites of 1st » 2nd ones with trachea (air -~
cavities ) in both sexes , of oval shape , parallel to the edges
(Fig.2CD,EF ) their endopodites are modified to small gonopods;
first gonopod extending till posterior edge of its endopodite and
with an apical process siightly developed and curved outwards ,
second gonopod extending tiil half length of its endopedite and con—
cealed by it , and supplied with oblique wide groove , which separates
its pointed distal part from triangular proximal one ( Fig .2G,H ) .
Ductus ejaculatorii are separated in genital papilla ( erinochaeta ),
( in female , the Ist , 2nd pieopods with reduced trapezcid
endopodites ) . The exopodites of 1st , 2nd pleopods are yellow
in eolour , those of 3rd , 4th , 5th with scattered brown pigments
( in both sexes ) . The 6th pleomer with wide and pointed telson
( pleotelson ) reaches to half of the uropodal exopodite .On either
side of its posterior edge , there is one tubercle » Opposite to middle
of uropedal protopedite , dividing each side into concave and convex
edges . Uropodal protopodite shorter than telson , its ventral surface
larger then the dorsal , with pointed notch on its caudal edge ,
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Exopodite loug and large , endupodite cohcealed partxa.lly by telson o
and réaches_slightly beyond the telsonic apex .
Granuiation ; The granules are distributed on dorsal surface

of the head : on ifs posterior edge , laterally define the eyes and

2 tubercles on the pointed angles from mid --lobe of linea fron—
falis . Other granwations disiributed in transverse lines on dorsal
surface of a'l segments as the following : '

ist peraemer 4 lines of granules , other peraeomers 3 lines of
granules ; 1st, 2nd pieomers of 1line of granules ; 3rd , 4th , oth
pleomers of 2 hnes of granules

The pastemor edges of all these segments are granulated

The granules of telson are arranged as following : (Fig. 2 1)
4 granules in two rows on latefal sides of the pointed part of
telson . 2 granules on posterior edges of 6th pleomer , each divi--
des the edge into concave and convex ones ; 4 g’ranu‘es in front
of the latters, and 6 granu'es on posterior wedge of the 5th pleomer

Colour : Cephalon and last three pleomers are dark in edlour ,

the peraeomers and 1st, an pleomers are of yellow background .

Two pa,ra,del brown lines on median line of peraeon and 1st , 2nd

pleomers and two laterals on epimers of peraeomers . Lateral parts !

of eplmers are light yellow in colour .
Discussian this specimen differs from P . (P.) evansi in the
fallowmgs 1) the length of the body 2) the number of ocelli of
3) the lateral edges of the telson , and 4) the number a.nd
dlSdI‘.buthIl of granules on the pleote'son .
Loeality : the specimen were collected among palm -- tree
gardens in Jumhuﬁyéﬁ , northern Basrah City |,



Leptotrichus politus OMER -- COOPER , 1923 .

Material , 3 males , L = (8--9) mm ;8 females , L = (6--8)
mm ; collected April 1969 .

Description : Male , L = 9.5mm ; W =4 .5mm.

Body oval , very covex , dorsal surface with nuinerous small
irregular tubercles and fine short setae . .

Cephalon : with triangular prominent median lobe and prominent
gemi -- rounded lateral lobes , ex@ending over the proximal half
of first joint of antennal! peduncle . Eyes of eight ocelli , situated
parallel with the base of lateral lobes . Antenna : short extend to
half of first peraeomer , 3rd joint of peduncie as long as tlile‘ 4th
one , the 5th is twice as Jong as the former . Flageilum biarticulate
the proximal one is ha'f length of the distal .

Mandibles : without pars molaris , the left one of pars inci-—
siva , outer of 4 brown teeth , inner of 2 ones ,tuft of setae,
one separated seta and one penicilla . Right mandible of one pars
incisiva of 3 brown teeth , lacinia molaris glossy and bilobed ,
4 setae and one branched penicillé . Maxilluia : outer of 5 spines ,
inner of 2 plumose setae .

Peraeomers : 1st ,2nd ones are slightly ionger than others ,
the postero -- lateral edges of 1st , 2nd, 3rd ones are straight ,
of 4th slightly posteriorly directed , and of 5th , 6th , Tth poster--
iorly directed also . Epimers of 6th slight'y developed , and of
7th well -- developed , cavefing the lateral parts of 1st , 2nd
pleomers and extending to half of 3rd pieomer . Noduli laterales
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absent , but the giand fields were distinet on the coxal plates of
peraeomers .

Peraeopods : of 1st , 2nd , 3rd , 4th in male , the carpus
suppiied with brush -- liked pad on inner side , the carpus of 1st
peraeopods in male slightly rounded interiorly , additional to consp--
icuous spines in both sexes on distal end of alil joints of peraeopods
(Fig.3A,B).

Pleon : short , not abrupily narrower than peraeon , but the
well deve'oped epimers of 3rd ,4th , 5th pleomers (forming canti--
nuous and unbroken line ) with the lateral edges of the peracomers.
The 6th pieomer terminated with wide triangular but not pointed
telsonic apex , which extends tiil half of uropodal protopodite
(Fig.3C).

Pleopods : the exopodite of 1st , 2nd pleopods with pseudotra--
cheae,the first exopodite with narrow triangu'atapex whichis dire--
cted postero -- exteriorly (F-‘ig.BD). . Exopodite of 2nd pleopod with
tranguiar zsh'ape and directed pcsterior'y ( Fig . 3 E ) B

The endopodites of 1st, 2nd pleopods are modified to gonopeds,
The first endopodite is long , slender and slightly curved out with
a pointed apica! process which curved outwards . The 2nd endopodite
sharp - pointed . ( In female the 1st ,2nd pieopods are without
endopodites (Fig. 3F, G) ) . The posterior margins of exopodites
of the last three pleopods in both sexes serrated and haired .
Uropedal protopodite with lateral triangular groove , fitting with
the ep'mers of 5th pleomer , exopodite iong and robust , ils distal
half exte-ndin-g-caudaﬂy from telsonic apex , endopodite extending
to 2/3 of exopodite .

Colour : yellow with light — brown , wide lines on posterior
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edges of all segments , female slightly darker than male .

Logality : the specimen were collected from Jumhuriyah ,
northern Basrah City and found among Alfalfa (Medicago sativa .),
which was pianted in palm -- tree gardens .

Fam . Armadillidiidae .

Pareluma minuta OMER -- COOPER , 1923 .

Material : 1 female , L =7 mm ; W = 2.5 mm ; collected in
April 1968 .

Description : Body oblong oval , very convex , especiaily
peragon , capable to roll up into a ball . All parts of body covered
with thickly erect and short setae .

Cephalon : transverse oblong with margina! linea frontalis ; behind
linea post - scutellaria ; lateral lobes small ;rostrally the triangular
epistome . Clypeus slightly sinuated in the middle . Eyesof 7 ocelii ,
situated antero — laterally and defined by linea post--scutellarip
( Fig . 4A ) . Antennula inconspicuous , of 3 joints . Antenna
short , supplied with densed hairs , the distal joint of peduncle is
as long as the flagellum . Fiagellum of 2 joints , the proximal one
is half length of the distal . The antennai lobe curved , elevated
and separated from anfero lateral margin by a groove , where the
antenna: setties . Mandibles : without pars molarts , theleft mandible
of one pars incisiva of brown teeth , outer trifid , inner bifid , tuft
of setae , 3 separated setae and brush --liked penicilla . Right
mandible : outer of one pars inecisiva of 3 brown teeth , inner
translucent iacinia mcbilis of crenulated edge , tuft of setae and
brush liked penicilla . Maxilla of outer branch terminated with 3
large curved brown spines and 4 fine spines . Inner branch ter--
minated with 2 stout piumose setae .

1 — peraecomer slightly longer than others , with thick lateral
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edges , separated from the same 'segment by a cleft -~likedshort - -

groove , to receive the coxal plate of the second one . Coxopodite
distinct from underside on entiré length of the- lateral edge .. It’
is also distinet in 2nd , 3rd peraeomers . The 2nd , 3rd , 4th ones
with triangular epimers , thuse of 5th , 6th , Tth are trapezoid
( Fig . 4B ) . Of 1st peraeopod , the carpus with brush - liked
pad. '

Pleomers : the lateral parts of 1st , 2nd pleomers are reduced,
and laterally covered by the epimers of Tth peraeomers ,the3rd,
4th , 5th with subquadrate epimers , those of 5th one extend till

half of uropodal exopdite . The 6th dne with broad , slightly convex
sided , telson of slightly rounded apex which covers the uropods
partially . Uropodal protopedite is smailer than its exopodite and

concealed partially by the telson . Exopodite large , flattened ,
lameilar , quadrate , and 't occupies-the space between telsonand
pleura of 6th pleomer , and reaches slightly beyond the teisonic
apex . Endopodite slender elongate , situated in a narrow space
hetween exopodife and telson and exceeds slightly its exopodite
( Fig . 4C) .

Pleopods : the 1st , 2nd oned with tracheal organs , their
endopodites are reduced . 1st e:éopodi’ce is bicurvated at its posterior
edge , which supplied with fine hairs .'2nd exopodite trapezoid with
more d'stinet hairs at its posterior edge ( Fig . 4D , E ) .

Ma,rsupmm : formed between 2--6 peraeomers Wlth 26 eggs
( calculated ) , those a,nterlorly are more developed than those
posteriorly in the marsupium ( brood -- pouch ) .
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Colour. : cephalon and peraeomers with their epimers of light
brown , posterior edges with symmetric yellow wavy stripes on
either side of median line , pleomers of light brown colour .
Locality: it is collected with Periscyphis tamei from the cellars
of 0id houses in Basrah City .
. Fam . Armadillidae :* ~
Periscyphis tamei OMER — COOPER , 1923
Material : 20 males , L. = ( 7 -8 ) mm ; 30 females,L =
(8--9 ) mm , collected March 1969 .
- Description : Male, L = T.mam , W = 3 mm . 0
Body oval ; very convex dorsally ;, being rolled up into a ball.
Cephalon with small lateral lobes ( Fig . 5A ) . Epistome flattened
without marginal line . triangular in the middle and sinuated at
-both' sides . Clypeus sinuated ventrally . Neither antennai lobe , nor
the groove for antenna to settle . Eyes of 12 ocelli .
Antenna : short , extend till the eyes , flagellum of 2 joints,

‘the distal one is one and half aslong as the proximai , and pubescent

-~ with fine hairs and scales . Mandibles : without pars molaris , left

one of one pars-incisiva of brown teeth , outer trifid , inner bifid ;
- tuft of setae ; one separated seta and brush -- liked penicilla . Right
- mandible of one pars incisiva of 3 brown teeth , lacinia mobiiis of

* . glossy lobe: ,. one. separated sets "and brush’ -- ‘liked penicilia .

Maxillula : outer branch ( endite ) terminated into 2 stout eurved
spines - 3 (4) smaller ones , outer edge with fine hairs inner
branch terminated with 2 s'ender plumose setae .

Peraeomers -: the first one is the longest with thick lateral
edges (- coxopodites ) which is rounded posteriorly and separated
dorsally from the segment by a deep groove ( striated lohgitu--
dinaily ) , which extends as narrow ‘one parallel ‘with ‘anterior edge
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of the segment . and postero -- laterally with entire corner , but
cleft underside by a deep notch which receives the edge of the
second segment , when the anima! easily rolls up ( Fig.5B ) . The
2nd , 3rd peraeomers with thick antero --lateral edges underside ,
and with shor:c coxal processes . The 2nd , 3rd , 4th oned
are alike in their triangular epimers with nounded apices . The
5th , 6th , Tth are similar in thelr trapezoid epimers , thcse of
Tth cover the lateral parts of 1st , 2nd pleomers .

Peraeopods : in 1st , 2nd , 3rd ones . carpus with brush --liked
pad of spines , which is absent in female . The 7th peracopod is
much modified : its merus inflated ; the inner edges of merus ,
carpus and propodus serrated and supplied with strong spines ; of
female not maodified .

Pleomers : the epimers of 3rd one are larger than of others .
The 6th one terminated with {rianguiar telson of slightly wide ,
rounded apex and concave sides .

Pleopods : 1st exopodite slightly rounded with a depression
defines tracheal organs anteriorly , nearly lateral from anterior
margin ; posteriorly and anteriorly with hairs ( Fig . 5C ) , The
first endopod'te modified to gonopod , its basal part of 2 lobes ,
the middle part is triangular and the distal one curved out with
pointed apex , which curved inwards ( Fig . § D ) . The second
exopodite longer than triangular , with sinuated anterior edge and
oblique posterior haired edge ( Fig . 5E ) . 2nd endopodite narrow
and long with S-- shape at its basal part and modified to gonopod ,
and distally sharp -- pointed with & long hair ( Fig . 5F ) .( In
female , the 1st . 2nd pieopods are without endopodites } . Ductus
ejaculatorii are united ( synoehaeta ) .

Exopodites of the last three pleopods furnished with hairs , at
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their posierior edges . 3rd exopodite iarger than the formers with
sub -- quadrate proximal part and triangular distal one , containing
a groove ( Fig . 5G ) . All exopodites with tracheal organs . Ductus
ejaculatorii are united ( synochaeta ) .

In female : the 1st , 2nd pieopods without endopodites . The
1st exopodiles smalier than othersleaf -- like shape , with a depre--
ssion on anterior edge and bilobed medial process ( Fig . 5H ) .
The 2nd exopodite longer , triangwar , the 3rd one sub -- quadrate
with curved anteror edge and haired posterior one ( Fig.5l , J ) .

Uropods : slightly reach beyond the triangular telsonic apex ,
with shaliow depression on its caudal edge . Uropodal protopodite
large and occupies the space between the telson and the pleura of
5th pleomer . Exopodite very smai! , inserted in the middle dorsal
surface , near to posterior margin and terminated with 2 long
hairs . Endopodite long  slender , concealed partially by the teison
and reaches slightly beyond {eiscnic apex and supplied caudally
with hairs and with fine ones on inner lateral margin ( Fig.5K) .

Colour : Cephalon light brown with yeilow patches , posterior
edges of all segments are light brown and the median line aiso ,
with yellow symmeiric wavy lines laterally . Pleon yellow in
colour . Dorsal surface of ali segments and uropods are covered
with fine , short setae and faintly granulated . Small bodies of
fatty tissue distibuted under the chitin in all joints of body .

Locality : P . tamei foud in old houses , at their foundations,
in the c&lar or under stones in moisty places.Easily to be collected
at summer nights , especiaily from Basrah City .



Fig . 1 : Philoscia sp . ¢f . Ph . moneaguensis ( female )
A : dorsa: view of ceph'al-on :
B :antenna -
C : pleon + uropods

Fig . 2 : Porcellio sp . of . P . (P.) evansi ( mals )
A : cephalon + 1. peraeomer
B : antenna
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Fig . 4 : Pareluma minuta ( female )
A : dorsal view of cephalon
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: lateral view
: 5 . pleomer + pleotelson 4 uropods
: 1 . exopodite
: 2 . exopodite

H O QW

Fig . 5 : Periscyphis tamei
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INTRODUCTION
This family comprises more than 20,000 described species

distributed throughout the world . In the temperate regions its
members are almost entirely ground beetles occuring in the soil ,
under sgones , under rotting woods , under barks ... and in similar

places .

Carabidae are closely allied to family Cicindelidae but are easily
distinguished by the form of the clypeus ( clypeus extending
laterally beyond the base of the antennae in Cicindelidae ) , and
the absence of the terminal hook on the lacinia of the maxilla .
In many genera the legs are adapted for running in some such as
Scarites , Clivina, , Dyschirius they are shorter and are used for
digging . Many Carabidae in their general features bear a resemb--
lance to the Tenebrionidae but may be easily separated by the
numhber of tarsal segments .

A few of Carabidae recorded as attacking cereais and the seeds

of p'ants like zabrus but the majority of the species are carnivorous
durnig larval and adult slages .
Members of the tribe Brachinini have the property of secreting
a defengive fluid from the anal end of the body . the fluid possesses
caustic properties producing an effect upon the skin .

The Carabidae of Iraq were very poorly studied and were known

from few faunal lists cited among the references at the end of
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this catalogue . Ali ( 1966 ) made entirely complete keys to the
tribes , genera and specles of the given fauna of Carabidae in this
catalogue . From the existing literature I found there is a need
for a catalogue compriking the descriped species of Carabidae in
Irag for the subfamily Harpalinae since a catalogue have been
already made for the subfamily Carabinae , AL ( 1971 ) .
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KEY TO THE TRIBES OF SUB — FAMILY
HARPALINAE ( CARABIDAE : COLEOPTERA )

1 — Venter with six visible sterna, in both sexes...........coevveees 2)
— Venter with eight visible sterna in male and seven in femalie
......................................................... (22)

2 — Mandibles with several setae in the scrobe ; head with
a suborbital longitudinal ridge and two supraorbital setae on
each side ; body flat and pubescent . Cymbionotini

‘Cymbionotum Baudi .
— Mandibles glabrous or with a single seta in the scrobe ; head

without a suborbital midge ..........cccoovmiiiiiiiiiiie s 3

:3 — Mandibles with a fixed se{a in the scrobe........................ 4
— Mandibles without a fixed seta in the serobe ................ B

4 — Head with one supraorbital seta on each side ..................... 5
— Head with two supraorbital setae on each side.................. 7

5 — Body flattened , not pedunculate ; surface of elytra striate ,
second interval about as wide as next 2 -- 4 together eyes
unusually large ; anterior coxal cavities open behind ; front of
head with several lingitudinal - directed ridges .

Notiophilini

Gen . Notiophilus Dum .

— Body convex and pedunculate ; surface of elytra smooth or
normally striate ; second interval normal ; anterior coxal
cavities closed behind ; eyes of normal size . front of head

a long well sclerotized lobe . Anthiini
Gen . Anthia Web . ( A . dudecimguttat Bon . )

22 — Mandibles with a fixed seta in the secrobe , elytra truncate
and usually with a narrow membranous margin atapex .

Brachiniini



— ] -

segments ( sometimes mot dilated ) ... ....ciiiiiiiiiiiiniinen. 12

— Quter part of the metacoxae and the first abdominaj sternum
lying in the same plane ; male protarsi with the basal three
segments dilated ; antennae with basal three segments

Sl BPOUR sy A dresiic iy il se et i 13

12 — Basal two segments of antennae glabrous ; margin of elytra
without an internal plica toward apex . Harpalini

— Basal three segments of antennae glabrous ; margin of elytra
with an internal piica toward apex . - Zabrini
Gen . Zabrus Clairv .

13 — Form oval ; ninth interval of elytron consisting of a narrow
broken carina , eighth stria forming a deep groove on apical
half ; body glabrous above . Oodini

Gen . Ocdes Bon .
— Form not completely oval ) ninth interval normal throughout
its length , eighth stria nct forming a broad groove in apicai
haif , pronotum and elytra usually pubescent . = Chlaeniini
14 — Antenna inserted immediately beneath the preocular ridge

......................................................... 15

— Antenna inserted far below the preocular ridge , and level with

the lower margin of the eyes ...... cocccoevienviineiniiniiinnnn... 21

15 — Eiytra completely covering the abdomen ...... .................. 16
— Elyira more or less truncate at apex and exposing end of

BHAOMIOTE + coxtouloriailanibat snc TR0 dirb e Do Tt et 18

16 — Elytra with stria 8 deep throughout , close to the margin
in front and widely separated from it behind Perigonini

Gen . Perigona Cast . ( P . nigriceps Dej. )
— Elytra with stria 8 normally impressed and about equal distance



from the margin throughout ............coocvvuuereeerinns.. iy lows 17
17 — Penultimate segment of the labial plurisetose on ils inner
margin. . Amarini

Gen . Amara Bon .

Penultimate segment of the iabial palpi bisetose on itsinner
margin Pterostichini

18 — Basal segment of antennae about as the next three taken
together ; tarsal segment 4 not hilobed ; labrum nparrower than
clypeus . ! - . Zuphiini
Gen . Zuphium Latr .

— Basal segment of antennae not ionger than the mext two taken
EOSETHEIT e o G e | st ol Bl 19

19 — Inner spur of of metatibia longer than the basal metatarsal
ERRTIEIE 5o o s s’ rmmmescsmtnamss: -ovi e SRR 20

— Inner spur of metatibia shorter than the basal metatarsal
segment ; prementum supported at base by projection of
mentum : Lebiini
20 — Lacinia, produced into an obtuse ciiiate lobe at apex ; tibial
spurs serrulate . Tetragonoderini
Gen . Tetragonoderus Dej .

— Lacinia ending in a sharp slender hook without any ciliate Iobe
above it ; tibial spurs not serrulate . Masoreini
21 — Antennae inserted near the eyes at the lower edge of the
orbital emargination anteriorly ; Liguluinoluding  its glossae and
paragiossae form a short membranous lobe . Graphipterini

Gen . Graphipterus Latr . ( G . minutus Dej .)

~ — Antennae inserted at a distance in front of the eyes ; orhit
eveniy rounded ; ligula including glossae and paraglessae form
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1 — TRIBE APOTOMINE

Apotomus IIT . , Mag . Ins . VI , 1807 : 348 .

A — rufithorax pech . , Ann . Soc . Ent . Fr . VI . 1837 :445,
£.16,F .5

A — testaceous Dej . , Spee . Gen . Col . I, 1825 :451 .

A — rufus ( Rossi ) , FaumnaEir . I, 1790 :220,t.4 ,f . 3 .

2 — TRIBE BROSCINI

Broscus Panzer , Index_ Ent. 1813 : 62 .
B — punctatus Dej . , Spec . Gen . Col . III , 1828 : 431 .
nepalensis Hope . Zool . Mise . 1831 : 21 .

3 — TRIBE TRECHINI

Trechus Clairv . , Ent . Helv . IT , 1806 : 22 .

T — quadristriatus ( Schr . ) ,Enum Ins . Austr . 1781 : 218 .
capitatus ( Fourc . ) , Ent , Paris 1785 : 52 .
minutus ( F. )} Syst. Eleuth . I, 1801 : 210 .
tempestivus (Panz . ) , Fauna Ins . Germ . 73 , 1801, 6.
rubens Clairv . , Ent . Helv . IT , 1806 .
nigriceps Sturm . Cat . 1826 : 203 .

fuscipennis Steph . Iilustr . Brit . Ent . Mandib , I, 1827 :
170 .

pelitus Falder . , Fauna Ent . Transcauc . I, 1837 . 100 .
amaurocephalus Ko!ena,ﬁ » Meiet . Ent . I, 1845 : 69 .
fusculus Motsch . , Kif . Russl . 1850 : 7 .
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piciventris Gréells , Mem . mapa , geol . Esp . 1855 :39 .t
1etubs
syriacus Putz . . Ent . Zeit . Stettin XXXI , 1870 : 178 .
Perileptus Schaum , Naturg . Ins . Deutschl . Col . I, 1860 : 663 .
P — jedlickai nom . nov .
jeanneli Jedl . , Ann . Hist . Nat . Mus . hung . (N.S) .
2,1952 : 79 ( not Darington )

4 — TRIBE BEMBIDIINI

Asaphidion Goizis . Recherches de 'Esp . typ . 1886 . : 6 .
A — gtierlini (HFlyed . ) . Deutsche Ent . Zeitschr . XXIV , 1880 :
304 .
angulicolle Stierl , Mitth . SchSweiz . Ent . Ges . V . 1879 :
441 . ( not Marow ) .

Bembidon Latr . , Hist . Nat . Ing . IIT , 1802 : 82 .

B — ambiguum Dej . subsp . ruglcoile Reiche . Stat . n . Ann.
Soc . Ent . France (3) III , 1855 : 635 .
B — Amplum Sahlbg . , Ofv . Finska Vet . - Soc . Férh.L , 7.
1907 : 5 .
B — curtulum Dubal , Ann . Soc . Ent . Fr . (2) IX , 1851 : 408.

lamprinulum Reitt . . Fauna Germ . I . 1908 : 107 .
B — luridicorne Sol . , Fedtschenka Reise Turkest . II,5, 1874 :

117 .
inserticeps Chaud . , Bull . Soc . Nat . Mose . XXIII . 1850 .
111 ; 173

B — megaspilum Walker , List . Col . Lord. 1871 : 10 .
jordanensis Brul ., Ann. Soc.Ent . Fr . (5) V , 1875 : 443 .
b
serdicanum Apfeib .. Kif . Balk . I, 1904 : 92 , 114,
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B — niloticum Dej ., Spec. Gen . Col . Col . V ,1831 :73.

B — properans Steph . , lllustr . Brit . Ent . Mandib . II , 1828 : 27.
chalceum Steph . .1.¢ : 27.
orichalicium Steph ., 1.¢: 27 .
velox Er . Kif . Mark Bransdbg . I , 1837 : 134 .

B — quadricolle Motsch . , Ins . Siber . 1844 : 270 . o
inserticeps Chaud . , Bull . Soc. Nat . Mosc . XXIII . 1850:173.

B -— quadrimaculatum (L) , Fauna Suec.ed . II, 1761 : 211 .
subglobosum ( Rossi ) , Mant . Ins . 1792 : 102 .
puchellum ( Panz . ) , Fauna Germ . 38 , 1797 : 8 .
quacriguttaium ( Serv . ) . Fauna Franc . I, 1821 : 80 2
oppositum Say , Trans . Amer . Philos . Soc . IT , 1823 : 86.
formosum Sahlberg , Ins . Fenn . I, 1834 : 198 .
coarctatum Sahlb . ,I.C. 199.

sibiricum Motsch . , Kif . Russl . 1850 : 12 ( not Dej . not

Motsech . )
B — quadripustuiatum Serv . , Fauna Franc . Col . I , 1821 : 80
( not F . isch.)

antiguorum Croteh , List . Col . 1868 : 16 .
B — splendidum Sturm . Deutrchl . Ins . VI , 1825 : 145 ,1.159,
T omay A
metallicurn Sturm , Cat . 1826 : 100 .
venustulum Dej . , Spec . gen . col . V . 1831 : 76 .
luripedes Reiche , Ann . Soe . Ent . France (3) IIT, 1855 : 636 .
B — vicinum Lue . , expl . sc . Alg . 1846 : 86 , t.10,f.q,
tenusstriatum Fairm . , pet . nouv . Ent. Ii , 1876 = 37,50 .
L — ymnastis Motsch . . Etud . Ent . XI » 18260 = 27 .
L — galilaeus Brul . , Ann . Soe . Ent . Franec. L1896 : 344,
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narentinus Reitt . , Wien . Ent , Zeit . IIT ., 1884 : 124 ,

T — achys Steph . , Ilustr . Brit . Ent . Mandib .II ,1828 : 2,4 .
T —lucasi ( Duval ) , Ann . Soc . Ent . Frane . (2) X, 1852 : 197.

capticus (Apetz) , Coleopt . Brehm Africa Coll . 1854 : 11 .
kuttiger Reiche , Ann . Soc . Ent . France (3) III, 1855 : 633 .
T — sexstriatus Duft . , subsp . euphraticus Reitt . stat . n .
Deutsche Ent . Zeitschr . XXIX . 1885 : 339 .

5 — TRIBE POGONINI

Diodercarus Letsch ., Ann . Mag . Nat . Hist . (10) VI , 1931:528.
D — arrowi Lutsech . , 1. ¢ .
Pogonus Steph . . Nlustr . Brit . Ent . Mandib.I , 1828 : 106 .
P — biroi Csiki , Ann.Mus . Hung . 1907 :574.
bironis Seidlitz . , Arch . Naturg . LXXIV,1908 , I, 2, 1 : 18¢.
P — micans Chaud ., Buil . Soc . Nat . Mosc . XV 1842, II ; 820.
P — persicus Chaus . . Bull . Soe . Nat . Mosc XV,1842, 11 ; 821 .
orientalis Gebl . , Bull . Soec . Nat . Mosc . XX .1847 : 318
{ not Dej .
tranfuga Chaud . , Ann . Soc . Ent . Belg . X1V, 1871 : 30
Syrdenus Chaud . ,Ann . Soc . Ent .Beig .XIV, 1871 : 22, 34
S — grayi Woll . , Mag . Nat . Hist . (3) IX, 1862 :438.
fulvus Baudi , Berl . Ent . Zeitschr . VIIT, 1864 : 206 .
extensus Chaud . , Ann . Soc . Ent . Belg . XIV.1871 : 35
dilatus Fairm . , Rev.Mag . Zool . (3) I,1873: 323 .

6 — TRIBE LICININI

Badister Scheilen . , Ent . Helv . IT. 1806 : 90.
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B — bipustalatus (F.) , Ent . Syst . I, 1792 : 161 .
cruxminor (01.) , Ent . III , 1795, 32 : 99 .
ballatus ( Schr. ) , Fauna Boica I , 1798 : 623 .
crucifer ( Foure .) Ent . Paris 1785 : 47.
longicollis = quadrimaculatus = quadripunctatus = guttatus
Lenzn . , Zeitscher . Ent . Bresiau V , 1851 : 129 .

B — dilatus Chaud . , Bull . Soc . Nat . Mose . X.1837,TIT: 20 .
grafi Reitt . , Wien . Ent . Zeit . XXXII , 1913 : 215,f. 4.6 .
Licinus Latr . , Hist . Nat . Ins . III , 1802 :82.
L — aegyptiacus Dej . , Spec . Gen . IT , 1826 : 398 .
hierichontichus Reiche , Ann . Scoc .Ent .Franc. ( 3 ) III ,
1855 : 594 .

1 — TRIBE HARPALINI

Acinopus Sturm . . Cat . Ins . Samml .1826 : 6.
A — khalisensis Ali , B ull . B iol . Reseash cent :T:, 1965.14 .

A — laevigatus Menetr . , Cat . rais . 1832 . 128 .
nitidus Falderm . , Fauna Transcuac . 1835 : 77 .
eurycephalus Chaud . , Bull . Soe . Nat . Mose . XV , 1842 ,
IV : 828 .

Clypeatus Fisch . , Bull . Soc . Nat . Mose.XVII , 1844,1:31.
rufitarsis Fisch . 1. ¢ .

novorossicus Sem . , Ent . Ross . Ross . XXXII . 1898 :

' 604 , 609 .

A — megacephalus { Rossi ) . Mant.Ins . I, 1794 : 102 , ¢ .

R .
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sabuiosus Sturm , Duetsehl . Ins . IV , 1818 : 5,t 78 , faa —
6 (notF.)
bucepralus Dej ., Spec . Gen . eol . IV , 1829 : 36 .
emarginatis Chaud ., Bull . Soc . Nat . Mose . XV ,IV : 828.
rotundicollis Carret , Bull . Socc . Ent . Frane . 1898 : 54 .
A — Picipes (01.) , Bat . II1,1795 . 36 : 12 ,t . 1 ,f.7T.
megacephalius III . , Mag . Insectenk . I, 1802 : 353 (not
Rossi ) .
tristis Latr . , Hist . Nat . ed . Sonnini , VIII, 1804 : 372.
tenebroides Duft . . Fauna Austr . II , 1812 : 126 .
pasticus Germ . , Rerm Dalmat . 1817 : 194 .
minutus Bru! . , exped . scien! . Moree 1832 : 118,t . 33 —
£ i
A — subulesws (F.) , Ent . Syst . I.1792 : 96 .
obesus Schonh ., Syn . Ins . I, 1806 : 181 .
lepeletieri Lucas , expl . Scient . Alg . 1846 : 66 , t . 9,f.1
mauritanicus Lucas ,1.¢c : 67 .¢.9,f. 2.
2 — Acupalpus Latr ., Cuv . Regne Anim . ed . 2 , IV.1829 : 391
A — dorsali (F.) ,Mant . Ins . I, 1787 : 205.
celer (01.) ,Ent., IIT , 1795 , 35 : 114 .
parvulus Sturm . , Duetschi. Tns. IV , 1825 : 77 .
derelictus Dawson , Geod . 1854 -- 159 .
 vittatos ( Gréiells ) , Mem . Map . Geol . 1858 :39. t.,f . 4
gy‘lee-nhaiﬁC.G.T.oms.,Skand.Col.I,1859 T 288
discus Reitt . , Wien . Ent . Zeit . XIII, 1894 : 82 .
A — elegans Dej . , spec . Gen . sol . IV , 189 : 412.
A — suturalis Dej . , Spec . Gen . col . IV , 1829 : 448 .
3 — Amblpstomus Er . , Kdf . Mark Brande . I .1 : 1837.52
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A — metalleseens (Dej . ) , spec . Gen . col . IV , 1829 : 482,
dilatus Chaud . , Enum . Carab . Cuae . 1846 : 188 .
majoricensis Chauf . , Nung . Otios . III , 1882 : 545 .

Anisodactylus Dej . , Spec . gen . col . IV , 1829 : 132 .

A — intermedius Dej . , Spec . gen . col . IV , 1829 :139.

A — pseudoaeneus Dej . , Spec . gen . col . IV . 1829 :137.
punctipennis Gebler , Bull . Soc . Nat Mose . VI , a833 :265.
maculifrons Ménétr . . Ins . Lehman , 1849 : 21 .

Anoplogenius Chaud . , Bul. . Soc . Nat . Mose . XXV ,1888,1:88,

A — procerus ( Shaum ) , Wien . Ent . Monatschr . IT, 1858:274 .
grandis Peys ., Ann . Soc . Ent . Franc . (3) VI . 1858:380.
morio Reitt . , Deutsche Ent . Zeitschr . , 1894 -: 35 { not

Ménétr . )

Anthracus Motsch . , Kif . Russl . 1885 +t . VII .,

A — druei Pic , L’Echange XX , 1904 : 89 .

A — hauseri Fleisch . , Wien . Ent . Zeit . XXXIIT , 1924 : 268 .

Axinotoma Dej ., Spec . gen . col . IV , 1829 : 29

A —fallax Dej.,1.¢e. : 30 .

Bradycellus Er . , K4f . Mark Brandeb . I . 1 , 1837 :64.

B — verbasci (Duft. ) , Fauna Austr . II , 1812 : 186.
collaris Sturm , Deutschl . Ins . VI , 1825 : 74 .
pailipes Steph . , Hlustr . Brit . Ent . Mandib . I , 1828 : 168 .
pallidus Steph ..1.c : 169 .
rufulus Dej . , Spec . gen . IV, 1829 : 470 . S8
felvus Dawson , Geod . Brit . 1814 : 163 . ( not Marsh . .

. Not Dej . )

Carterus Dej . & Boisd . , Ieongr . col . ’Bur . I , 1829 : 232,

C — gilvipes Brui . , I/ Abielle XV, 1877 : 34 , 59,

—
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C — ‘ignoratus Stichel , Zeitschr Wiss . Insektenboil . 1923 :
49 , 88 .
angustipennis Brul . , L’Abielle XV , 1877 : 35 . 68 ( not
Chaud . )
¢ _ validivascuius Brul . , L’Abielle XV , 1877 : 35 , 66 .
Crassodacty'us Guérin . Rev : Zool : 1847 : 50 :
C — punctatus Guerin , In lefebvre , voy , Abyssin , Iv , 1849 :
258
Dapius Fisch . , Entomogr . Russ . 1T, 1824 : 35.
D — vittatus pisch , subsp . flavivertis Reitt . stat . n . verh.
Neturf . ver . Briinn XXXIII , 1900 : 40.
Diachromus Er . , Kaf . Mark Brandbg.I , 1. 1837 : 43 .
D — germanus (L) . subsp . equisitus Mulsant & Rey Stat.n . Ann.
Soc . Linn . (2) XV, 1870 : 403 .
Ditomus Bon . , Obgerv . Ent . I, 1810 , tab . Synopt.
D — ermits Dej . , Spec . gen . col . 1,1825 447
nitidulus Dej . ;1. ¢ .
talpa Redten . , Denkschr . Akad . Wiss . Wien . 1. 1850 : 47 .
perfaratus' Reiche , Ann . Scc . Ent . Frane. (3) HI. 1855:589.
D — obscurus Dej . , Spee . gen el . I, 1825 :445.
D — punctalatus Chaud . , Bul . Soc . Nat . Mosc. XVIL, 1844 ,
II : 476 .
D — semicylidricus Gilincki , Rev . Zool . (2) XXIII, 1872 : 476 .
tenveseulptus Sol . . In Fedtschenko Reise Turkest . I, 5
1874 : 47 .
semicyaneaus Jacob . . Zsiki Ross . fasc . 3, 1907 : 372.
Egadroma Motsch . , Etude . Ent . IV, 1855 : 43 .
E — marginatus Dej . , Spec . gen col . IV , 1829 : 427.
Egaploa Alluaud , Ann , Soc . Ent . Frank . LXXXV , 1916 : 64.73.
E — crenulata ( Dej.) ,Spec . gen . col.IV . 1829:432.
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Gynandromorphus Dej . , Spec . gen . col . v , 1829 :186.
G — peyroni Carret , Buil . Soc . Ent . Frane . 1905 : 122.
Harpalus Latr . , Hist . Nat . Crust . Ins . IIT , 1802:92.
H — brachypus Stev . , Mem . Soc . Nat . Mosec . IT . 1800:39.
robustus Faldeem . , Fauna Transcaus . I, 1832:80 .t . 4 ,
£ ..l
robustus Ménétr . . Ins . Lehm . 1849 : 25 .
H - caiphus Reiche , Ann . Soc . Ent . Frane . (3) III , 1855:630.
H — fulvus Dej . , Spec . gen col . IV . 1829 :323 .
littoralis Ramb . . Faune Adaious , 1838 : 127 . _
H — fuscipalpis Sturm , Deutschl . Ins . IV . 1818 : 66 , t. 88
£f.8B.
constricus Duft .., Fauna Austr . IT , 1812 : 102 .
unicolor Motsch . . Ins . Siber . 1844 : 217 yt.q.f .14,
castibianus Vuillefroy , Ann . Soc .Ent . Franc . (4) VI,
1866 : 348 .
brunneus Torre , 8 Jahr . -- Ber . Ver . Naturk . Linz . 1877:49,
H — metallinus Ménétr ., Bull . Acad . Se . St . Petersb , I,
1836 : 149 .
virescens Falderm . , Fauna Transcauc . I, 1835 : 89 (not Dej.)
seriatus Chaud . . Enum . Carab . 184 : 175
H — oblitus Dej . , Spec . gen . coi. IV . 1829 - 273 .
incertus Dej . , 1. ¢ . : 318 .
H — tenebrosus Dej ., 1. c : 358 .
femoralis Chaud . , Enum . Carab . 1732 - 177 ( not Steph . )
chaudoiri Motsch . , Kif . Russl . 1850 : 27 .
wollastoni Dawson , Geob . Brit . 1854 : 144 .
bitigiosus Woil . , Ins . Mader . 1854 : 51 ( not Dej.)
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H — undulatus Gebler , Bull . Acad . Sc . St . Petersb . VII ,
1841 : 371.
brachypus Ménétr . . Ins . Lehm . 1849 : 25. (not Steph.)
externepunctatus Solsky , in Fedtschenko . Reise Turkest .
om,5,1874: 74 .

Hemiaulax Bates , Ann , Mus , Civ . Genova (2) XII, 1892 : 347 .
H — morio ( Ménétr ) , Cat . rais . 1832 : 136 .
Heteracantha Brul . . Hist . . Nat . Ins . IV , 1834 : 482 .

H-—depressaBrul.,l.c.t.16 ,f.1.
Macrophonus Tschirseh . , Horae , Ent . Ross . XXXV, 1901 : 233 .
M — oblongus ( Schaum ) , Wien . Ent . Monatschr . IT, 1858:373.
langloisi ( peyron ) . Ann . Soc . Ent . Franc . (3) VI ,1858:
I E Tk T
Odontocarus Solsky , Ann , Soc . Ent . Franc . IIT , 18v4 : 663.
O — asiaticus Chaud . , Bull . Soe . Nat . Mosc , XXV , 1852 .
1:90.

bucidus Reiche , Ann . Ent . Franc . (3) III , 1855 : 585 .
libanicoia Mars , I’Abielle V , 1868 : 171 .

O — cephalotes Dej . . Spec . gen col . IT , 1826 : 482.

Opdonomimus Schauberger . Ent . Anz . IIT , 1923 : 72 .

O — hirsulutus ( Dej . ) , Spec . gen col . IV , 1829 : 226.
acutipennis ( Kiister ) , Kéf . Eur . IX , 1847 nr . 7 .
tataricus ( Ménétr . ) , Men . Acad . Sc , St , Petersb . VI

1849 : 36 .

Ophonus Steph . , Iiustr . Brit . Ent . Mandib . I , 1826 : 67,

O — azureus (F.) ,Syst . Ent . 1775 : 244 .
chlorophonus ( Danz . ) , Fauna Germ , 73 , 1801 , nr . 3.
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cyanexceus Torre , 8 Jahr -- Ber '. Ver . Natur . K . Linz,
1877 : 46 . ( not Motsch .)
chlorosceus Torre , 1. c .
O — cribrellus Reiche , Ann . Soc . Ent . Franc . (3) IOI, 1855:926,
Judaeus Reitter , Verh , Naturf , ver . Briin XXXVIL
1900 : 64 .
C — cribricollis De . , Spec : gen col : IV , 1829 : 200 :
craasiusculus Fairm . & Laboulbene , Faune , Ent . Frane . I,
1844 — 56 : 126 .
fauveli Mathan , Ann . Soc . Ent . Frane . (4) II , 1862:244 .
O - israelita Brul . , Ann . Soc . Ent . Franc . (5) V,1875:410,
O — judaeus Brul . ,1. ¢ .
clypealis Reitt . , Verh . Naturf . ver . Briinn . XXXII "
1900 : 62 .
O — musaybensis Ali, Bull . Biol . Reserch Cent . I, 1965 .15
Pachyearus Siisky , Ann . Soc . Ent . Franc . 11 , 1834 : 666 .
P — brevipennis Chaud . , Bul' . Soe . Nat . Mose , XXTIT, 1850,
II : 444 .
Parophonus Ganglb . , Kif . Mitteleur . I , 1892 : 340 .
P — dia, Reitt . , Verh . Naturf . ver . Briinn , XXXVIII , 1900:68 .
P — mendax (Rossi) . Fauna Etrusca I, 1790 : 223 , 2, f.10.
P — planicollis Dej . ,Spes . gen . col . IV |, 1829 :227.
Penthus Chaud . , Bull . Soc . Nat . Mosec . XVI ,1843 , 111, :
387, 390 .
P — tenebrioides Wattl . , Isis VI , 1838 : 451 .
tenebricosus Chaud . , Bull . Soec . Nat . Mose . XVI , 1843 ,

IIT : 389 .
brevicollis Reott . , Wien , Ent . Zeit . III , 1884 : 249 |
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Pseudophonus Motsch . , Ins . Siber . 1844 : 196 .
P — rufifes ( Degeer ) , Mem . Ins . IV , 1774 : 96.
ruficornis ( Fisch . ) , Syst . Ent . 1775 : 241 .
pubescens ( O.F. Miiller ) , Zool . Dan . prodr . 1776 : 77 .
fuscus (Gemeiin) , In L . syst . Nat . ed .13 ,1,4,1790:
1987 .
pulverulentus ( Rossi ) , Fauna Ftruse . I, 1790 : 233 ,
3.k T -
sericeus ( Foureroy ) , Ent. Paris I, 1795 : 54 .
sagowskil Lutsch . , Berl . Ent . Zeitschr . LIV , 1909 : 108 .
P — griseus ( Panz ) , Fauna Germ . 38 , 1797 ,nr. 1.
bicolor ( Marsh . ) , Ent . Brit . 1, 180. : 436.
reichei Desbr . , Not . ent . Bourbonn . , 186 : 42 .
Sabienus Gozis , Mitsh . Scheid . Ent . Ges . VI, 1882 : 200.
S — calydonius ( Rossi ) , Fauna Etruse . I , 1790 : 288 ,t.8,
£.8,9.
cornutus ( Ménétr . ) , Cat . rais . 1832 (IX) :103.
S _ tricuspidatus (F.) , Ent . syst . I, 1,1792 ; i44 .
longicornis ( F. ) , Ent . Syst . I, 1792 : 150.
calydonius ( Bermar ) , Reise Delm . 1817 : 199 .
eornutus ( Dej . ) , Spec . gen . col . I,1825 : 440 .
friok ( Scisky ) , Ann . Soc . Ent . Franc .II1,1834 : 664 .
spinicollis ( Chaud . ) Bull . Soc . Nat . Mosc . XVI , 1843 ,
IV . 743 .
Stenoiophus Steph . , Illustr . Brit . Ent . Mandib . I , 1826 :65.
§ — discophorus Fisch . , Entomogr . Russ . 11,1828 : 141 .
S — persicus Mann . , Bull . Soec . Nat . Mose . XVII , 1844 ,
T : 432 .
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paragraphus Kolenati , Melet . Ent . I , 1845 : 68 ..
Trichocelius Ganglb . , Kaf . Mitieleur . I , 1892 : 366 .
T — godarti ( Jaquet ) , Reb . dEnt . I, 1882 : 226 .
T — obscuricornis Reitt . , subsp . euphraticus Tschitsch , Horae ,
Soc . Ent . XXXIT , 1899 : 453 , 472 .

8 — TRIBE CHLAENIINI

Callistus Bon . , Observ . I, 1810 , tab . Synopt .

C — lumulatus (F . ) , Syst . Ent . 1775 : 247 .
cruximinor ( Sulzer ) , Abgek . Gesch . Ins . I, 1776 : 63 ,

£27::F .65

eques ( Schr . ) , Enum . Ins . Austr . 1781 : 215 .
piateosus ( Fourc . ) , Ent . Paris I, 1785 : 53 .
Sulzeri ( Braham ) , Insect . Kalender I, 1790 : 75.

Chlaenius Bon . , Obser . I, 1810 , tab . Synopt .

C — aeratus ( Quen . ) , In Schonsyn . Ins . I,1806 : 177 .
algerinus Gory , Ann . Soc . Ent . Franc . IT , 1833 : 225 .

C — amarea Andr . , Ent . Month . Mag . 56 1920 : 239 .

C — velutinus ( Duft . ) Fauna Austr . I, 1812 : 168 .
marginatus ( Rossi ) , Fauna Etruse . I, 1790 : 212 (not. L.)
einctus (O1.) ,Ent . IIT, 1795, 35 : 87 ,t.28 (not L.)

C — canariensis Dej . , Spec . gen . coi . V , 1831 :657.
cyanicollis Brul . , Voy . d’Orbigny Amer . merid . 1838 : 39 .
C — circumseriptus ( Duft . J , Fauna Austr . II , 1812 : 166 .
sinctus ( Rossi ) , Fauna Etrusca 1,1790 : 212 , t . 4, f .
9, (not F )
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karelini Mann . , Bull . Soc . Nat . Mosc . XVI , 1843 :
IIT : 432 .
turemenicus Motseh . , Buil . Soc . Nat . Mose . XXXVII ,
1864 , IV : 345 .
C — coeruleus (Stev. ), Mem , Sce , Nat . Mose . IT ,1809 : 37.
leitzingeri Lutsch, . , Acta Ins . Agronom Stavropol I ,1921:19.
C — dejeani Den . & Boisd . , Icongr . col . d’'BEur . II, 1830 : 185 ,
t.96,f.2.
armeniacus Motsch . , Bull . Soc . Nat . Mosc . XXXVII,
1S864 , IV : 344 .
C — festivus (Panz . ) , Fauna Germ . 30 , 1796 : 15 .
zonatus (Panz . ) ,1.¢ .31 :7.
fischeri Krynicki , Buil . Soc . Nat . Mose . II , 1829 : 187,
tenuistriatus Xrynicki ,!.c¢ . V , 1832 : 78 .
C — flavipes Menetr . , Cat . rais . caus . 1832 . 114 .
exutus Friv . , Termeszetiud . Tars . Evk . I . 1845 : 178 .
persicus Redt . , Denkschr . Akad . Wiss . Wien . I , 1850 ,
1:47.
C — lucasi Peyr . , Ann ., Soc . Ent . Frane . (3) VI, 1858 :
361,t.9,f.2.
C — spoliatus (Rossi) , Fauna Etrusca I , 1790 : 33 .
cupeeomicans Letz . , Zeitschr . Ent . Breslau V , 1851 : 139 .
cuprinus Schilsky , Deutsche Ent . Zeitschr . 1888 : 181 .
C — syriacus Chaud . , Ann . Mus . Civ . Gen . VIII , 1876 : 265,

C — viridis Maniitr . , Cat . rais . Cauc . 1832 : 115.

C — vestitus (Payk.) , Monogr . Carab . Suec . 1790 : 73.
marginatus (L.) , syst . Nat . ed . XII,2 , 1767 : 870 .



.
dubius ( Hepe ) , Ent . Taschemb . 1796 : 121
aeneus Letz . , Zeitschr . Ent . Breslau V , 1851 : 138 .

vridipunctatus Fecel , Fauna Cc’ . Bags : Seine : I, 1881 :

. 87 ( not Goeze ) .

C — richardsi Al , Bull . Biol . Research cent . I , 1965 . 16.

9 — TRIBE OODINI

Oodes Bon . , Observ . Ent . 1 » 1810 , tab .synopt.
O — basrensis Ali , Bull. Biol . Research . Cent . I , 1965.17.
O — irakensis Andr . , Ent . Mitt . XVI » 1927 ¢ 144,
O — meridionalis Ali , Bull . Biol , Research . CentI , 1065.18.

10 — TRIBE PERIGONINI

Perigona Cast . , Etud . Ent . 1835 - 151

P — nigriceps Dej ., Spec . gen . el . V , 1831 144,
umbripennis (Lec. ) , Trans . Amer . Philos . Soc.X , 1853:

386 .

fimicoia ( Woll . ) , Ins . Mader . 1854 : 63.
atriceps Fairm ., Ann . Soe. Ent . Frane . (4) IX , 1869:184,
Japonica ( Bates ) , Trans . Ent . Soc . 1873 : 281 .
beccarii Putz . , Ann . Mus . Civ . Gen - VI , 1875 =732 ,
disclis Chaud . , Rev . Mag . Zool . (3) IV, 1876 : 353 .
australica Sloane , Proc . Linn . Soc.N . S . Wales |, XXVIII,

1903 : 635 .
apicalis Sloane ,1. ¢ .

= W)
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pusilla ( Pering . ) . Trans . S. Afr . philos , Soc , IV , 1896.
: B87 .

11 — TRIBE AMARINI

Ama.i‘a Bon . ; Obseiv . Eht s I 1810 ,tab . synopt .

A — deserticola Al , Bull . Biol . Research Cent, I, 1965 . 18 .

A —— communis (F. ), Syst ., Eleuth , I ,1810:195 .

A — fulvipes Serv . , Fauna Franc . col . 1831 . 35 .

.. striatopunectata Dej . , spee . gen . col . IIT , 1828.: 480.
reflexicoliis Motseh . , Mem . Acad . Se . St . Petersb .V,
_ . : 1844 : 183 .

valida Fairm ., Ann , Soc, Ent . Franc . (3) VII , 1859 :21,

A — glenneei Bal : , Boll : Soe: ent : i4al . 66 : 1934 : 244 :

A — Lucida ( Duft . ) , Fauna Austr . 11,1812 : 121 .

A — metallescens Dej ., spec . ken . eol . V , 1831 : 799.
superanus Woil . , Ins . Mader . 1854 : 48 .
solata Cozuer., Ann . Soc.Ent . Frane , (3) VI ,T858 : 7788.

A — mesopotamica Bal . , Mem . Soc . Ent . Ital , 69 ,1937:177

A — pseudofulva Ali , Bull . Biol . Research Cent . 1,1965.20.

A — rufeceps (Dej . ) , spec : gen : IV , 1829 : 387
aegyptiaa Zimm . , In Gistl . Faunas I, 1831 : 39 .

A — ruthena Tschitsch , Horae Soc . Ent . Ross . XXVIII

1894 : 425
A — saxieola Zimm . , In Gistl . Faunas I, 1831 : 37 .

A - simpiex Dej . , Spec . gen col , III , 1828 . 493.
euphratica Putz ., Mem . Soc . Sc . liege (2) , 1 ,1866 : 202
putzeysi Fairm . , Ann . Soc . Ent . Frane . (4) VII, 1867:3¢:
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A — songarica Putz . , Soc . Sc. liege '(2) 1, 1866 : 226.

12 — TRIBE ZABRINI

Zabrus Clairv . , Ent . Helv . 11 , 1806 : 80 .
4 — mgorio Ménétr ., Cat . rais . 1832 : 125 .
gibbosus Zimm . , Monogr . Carab . Zabr . 1831 :57 ( not
' Marsham ) .
rufomarginatus Ménétr . , Cat . rais . 1832 : 125 .
p-ger Fa'derm . , Fauna Transcauc : III , 1838 : 39 : ( not
" | Dej . )
Z — ovipennis Chaud . , Buil . Soc . Na,f : Mosc , XVII ,1844 ,
' | | I : 427 .
pulchelius Motsch . , Kiaf . 1850 : 57a.
Z — spenipes ( F. ) , suppl . Ent . syst . 1798 : 46.
blapoides ( Creutz . ) . Ent . Vers . 1 7 1799 : 112.
Z — tenebrioides ( Geeze ) , Ent . Beytr . 1, 1777 : 667.

13 — TRIBE PTEROSTICHINI

Abacetus Dej ., Spec . ken . co: . III, 1828 : 195 .
A — quadripustulatus (Peyr . ) , Ann . Soc . Ent . Frane . (3)
: IV, 1858 : 371,t.9 ,f . 4.
Agonum Bon ., Observ ., Ent . 1, 1810 , tab . synopt.
A — viridicupreum ( Goeze ) , Ent , Beytr . 1, 1777 : 664 .
thoracicum ( Fourc . ) , Eni . Paris 1, 1785 : 54 .
nigricorne ( Panzer ) , Fauna Germ . 6 , 1793 , nr . 4 .

1

modestum Sturm , Deutschl . Ins . V , 1829 : 205 .



o
genuinum = laticolle = irreguiare = virescens = nigrescens
Letz . , Zeitschr . Ent . Breslau V , 1851 : 168,
Anchomenus Bon ., ghser . Ent . 1, 1810 , tab . synopt .
A — dorsale Pontop , Danske Ailas 1 , 1763 .
birtdifulvum ( Goeze ) , Ent . Beytr . 1 , 1777 : 663 .
prasinum (Thnbg . ) ,Nov . Act . Upsal . IV , 1784 : 74 ,
L. 81 ..
marchicum (Herbst) , In Fiiessly . Arch . Insectengesch . V ,
T 1784 : 137.
violaceum ( Thunbg . ) Nova Acta Upsal . IV , 1784 : 20 .
-bicolor ( Fourc . ) , Ent . Paris 1 , 1785 : 44 .
thunbergi ( Gemelin . ) , In L . syst . Nat . ed . XIII,1,

4,1790 : 1980 .
viride Gemilin ,1.¢. : 1986 .
cyanicdile Gebler , Bull . Acad . Se . St . Petersb . VIII ,
1841 : 371 .
A — tigridis Andr . , Ent : Mitt : XVI , 1927 . 146 .
Calathus Bon . , Observ . Ent . 1, 1810 , Tab. Synopt, .
C — fuscipes ( Goeze') , Ent . Beyir . 1,1777 : 666 .
Liporimus ( Fourc . ) , Ent . Paris 1,1785 : 55 .
cisteloides ( Panz . ) , Fauna Germ . IT , 1793 :12 .
fiavipes (Ol . ) , Ent . IIT , 1795 , 35, : 76 (not Foure.) .
fridikus ( F. ) , Elenth . 1, 1801 : 189 .
violatus Germ . , Ins . spec . nov . 1824 : 13 .
planipennis Germ . ,1.¢. : 14 .
latus Brui . , Hist . Nat . Ins . IV , 1834 : 304,
C — pluriseriatus Putz . , Ann . Soc . Ent . Belg . XVI1,1873:60,
obscuripennis Reitt . , Deutsche Ent . Zeitschr . 1880 : 18 .



T
Chlaenifomimus Sem.. , Bull . Soe . Nat . Mose . II , 1889 I1:687.
C — virescens ( Notsch . ) , Bull . Soc . Nat . Mose . XXXVIL,
' ' 1864 ,1IV : 335 .
hybridus Reitt . , Fauna Germ . , 1908 : 185 .
Laemostenus Bon . , Observ , Ent . 1, 1810 , tab . Synopt.
L. — cordicolds Chaud . , Bull . Soc . Nat . Mose . XXVIIL, 1854
1,:143.
cordatus Chevr . , Rev . Mag . Zool . (2) VI, 1853 :392.
nigritus Reiche , Ann . Soc . Franc . (3) III, 1855 : 599 .
L — capitatus Chaud . , Bull . Soc . Nat . Mogse XXVIT, 1854,
e 1 ¢ 144 .
Morion Latr . , Consid . gen . 1810 , tab . Meth . 159
M — o'ympicus Redten ., Russeg : Re'se Pers : 1 , 2, 18b3:880,

t.A,f.4.

choichius Chaud . , Bull . Soc . Nat . Mose . XVII . 1844,
111 : 437.

caueasicus Motsch . , Bull . Soc . Nat . Mose . XVIII , 1845,
1012 .

Orthotrichus Peyr . , Ann . Soc . Ent . Franc . (3) IV, 1856:717,
O -— irakensis . Ali , Bull . Biol . Research Cent , I' 1965 21 .
Peftrost_i_chus Bon ., Observ. Ent . 1, 1810 , tab. synopt . .
P — affin’sa'm’s : Ali , Bu'l : Biol : Research Cent , I, 1965:21 :
P — beesoni Andr ., Mitt . XVI , 1927 : 145 .
P — bonboisini Reich , Ann . Soc . Ent . Frane . (3) 111, 1855:608 |
P — cursor Dej . , Spec . gen . col, IIT ,1828:243 .

maritimus Gaub . , rev . Zool . 1844 :-340..
P —leus Andr-., Ent . Mitt . XVI , 1927 : 146.

hauski Jedl . , Acta Ent . Mus . Nat . Prag , , 27,1952:207.
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P — Wollastoni Waliaston , Ins . Mader . 1854 :46 , t. 1,19,
profundecernatus Woll . , Col , Hesperid . 1867 : 21 .
martini Bedel . Amm . Soc . Ent . Frabe . LXVI , 1895 : 345,
Sphodrus Clairv . , Ent . Helv . IT , 1806 : 86 .
S8 — leucopthalmus (.) , syst . Nat . ed . X , 1758 :413,
obsoletus ( Rossi ) , Fauna BEirusca .1, 1790 : 209 .
planus ( F.) ,syst. 1, 1792 : 133 .
suiniger (payk.) , Mon . Carab . Suec . 1790 : 43 .,
armeniacus Osculati , Col . pers ., 1844 : 12 .
brunneus Leitz . , Zeitschr . Ent . Bresiau V, 1851 : 155 .
sulecus Motsch . , Bull . Soe . Nat , Mos . XXXVII , 1864 ,
IV : 315 .

14 — TRIBE ZUPHIINI

Zuphium Littr ., gen . Crust . Ins . 1806 : 198 ,
Z — olens (Rossi) , Fauna Etrusea 1 , 1790 : 217,t. 5, f. 2 .
tongiuscufum Chaud : . Bull Sce : Nat : Mose : XV , 1842,
IV : 804 .
Z — testacenm Kiug . , symg : Phys : T |, 1832, t : 21, 11 :
hauseri Reitt . , Wien . Ent . Zeit , XIV , 1895 : 149 .,

15 — TRIBE TETRAGONODERINI

Tetragonoderus Dej . , Spec . gen . col . IV , 1828 : 485,
T — arcuuatus Dej.,l.c . : 495 .

T — intermedium Solsky , In Fedtschenko , Reise Turkest . II ,
5,1874 : 45 .
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16 — TRIBE MASOREINI

Aephnidius M'Leay , Annui . Javan , 1825 : 23 .
A — rificornis Chaud . , Bull . Ste.Nat . , Mose . XXIIT , 1850 ,
11 ; 452 .
Masoreus Dej ., Spec . gen. col . IIT , 1828 : 536 .
M — orientalis Dej . ,1.c . : 539 .
~ laticolis Chaud . , Bull , Soe . Nat . Mose , XVI , 1843, 11:778,
nobilis Woll . , Cat . Col . Canar , 1864 : 22 .
acendens Woll . , Col , Hesperid . 1867 : 17 .

17 — TRIBE LEBIINI

Apristus Chaud . , Enum . Carab . Cauc . 1846 : 42 ,
A — subaeneus Chaud . ,1.¢. : 63 .
arens Motsech . , Bull , Soc . Nat . Mosc , XXXVH , 1864 ,
I : 233.
Cymindiodea Cast ., Ann . Soc . Ent . Franc , , 1,1832 : 390,
C — famini (Dej . ) spec. gen . col . I, 1826 : 447,
bufe Shaum , Ent . Zeit . settin VIII , 1857 : 49 .
Cymindis Latr . , Gen . crust . Ins . 1, 1806 : 190 .
C — andreae Ménétr . , Cat . rais . Caue . 1832 : 98 .
Imperialis Zubkoff , Bull . Soc . Nat . Mose . X , 1837 ,V :
60 . £.8,£.1.
discoidea Peyr ., Ann . Soc . Ent . Frane , (3) VI.1858:390.
C — axillaris (F.) , Ent . syst . IV, 1794 : 441 .
homagrica ( Duft. ) , Fauna Austr . IT , 1812 : 240.
angularis Steph . , Illustr ., Brit , Ent . Mandib . 1, 1827:31,
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leavigata Steph ., Le. V, 1835 : 32 , t2,, 1, 2,
condunata ( Sté-ph ),l.e. 369 .
Taurica Motseh ., Ins . Siber . 1844 : 53 .
C — hierichontichus Reich Subsp . Freyi Schatzmayr , Natura .
S, Milan 1939 / 30 : 102 .
Glycia Chaud ., Bull , Soc . Nat . Mose . XV , 1842 ,1V:805 .
G — castanea ( Klig . ) , Symb . Phys . III , 1831 .t .22,f.2.
- .seminigra Fairm ., Ann. Soc.Ent . Franc . (6) V, 1886:439 .
G — (Kluk.) , symb phys , IIT , 1831 t . 22, f. 3 .,
kareiini Motsch . , Ins . Siber . 1844 : 41 .
spencei (Gistl .) , Syst . Ins . 1, 2, 1838 : 123 ,
kruperi Reitt . , Deutsche Ent . Zeitschr . XXVIII, 1884 : 36,
to iy £ L
G — rofolimbata Maindr . , Ann . Soc . Ent , Franc . LXXIV ,
1905 : 332 .
karel'ni Chaud ., Bull . Soc . Nat . Mose , XXI , 1848 ,1:73.
Lebia Latr . , Host . Nat . Crust . Ins , III . 1802 : 85.
L. — baghdadensis Liebke , Ent . Anz . VIII , 1928 : 129
atriceps Picr, L’Echange XXXVIII , 1922 : 25 . (not Leconte).
L — cruxminor (L.) , Syst . Nat . ed .X , 1758 : 419.
errata (Rossi) , Fauna BEtrugea 1,1790 : 91, t. 6, f. M .
andreae ( Rossi ) ,1.c . : 221 .
cruxmajor (Ol.) , Ent . III ,1795 , 35 : 96 , t. 4., 41,
scuteilata Letz . » Zeitschr . Ent . Breslau IV , 1850 : 103 .
L — cyanscephéﬂ.é, (L.) ,Syst . Nat . ed . X , 1758 : 415,
rubripes = nigripes = azurescens = viridiscens , Torre , 8
' ~ Jahr.--Berl. Ver. Naturk . linz , 1877 =39 .
L'~ lucilla Reitt . , Nachr . XXIV , 1898 : 224 . |
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L — nilotica Chaud ., Bull . Soc . NatMose . XLIII, 1870 , IT :
220,t.1,£.13.
Metabletus Schmidt -- Goeb . , Fanula col . Birm . 1846 : 38.
M — fuscomaculatus Motsch . , Ins . Siber , 1844 : 50 .
patruelis (Chaud . ) , Enum . Carab . Cauc . 1846 : 60 ,
exclamationis , (Ménétr . ) , Mem . Mem . Acad . Sc . St .
Petersb ., (6) VI, 1848 : 22 .
M — lateralis ( Motseh . ) Etud . IV , 1855 : 82 .
mutabilis Reiche , Ann . Soc . Ent . Frane . (3) III, 1855:574,
Microlestes Schmidt -- Goeb . , Fanula col . Birm . 1846 : 41 .
M — corticalis ( Duf.) , Ann . Sc. Phys . Bruxellus VI , 1820:322,
“ sutureilus ( Motsch . ) , Ins . Siber ., 1844 : 58 .
plagiatus ( Schmidt - Goeb . ) , Fanula col . Birm .1846:39 .
binotatus Reitt . , Deutsche Ent . , Zeitschr . 1901 : 370,372 .
M — plagiatus ( Duft . ), Fauna Austr . TI, 1812 :249 .
lineellus ( Fisch . ) , Entomogr . Russ . IIT , 1825~ 28 : 93 ;
t.4.,.f£.7.
M -— syriacus Bris . , Ann . Soc . Ent . Frane . (6) V,1885:102,
Sigil's Ramb ., Faune Andal : 1 , 1837 : 25 - ;
S — plagiata (Reich & Sauiey) , Ann . Soc . Ent . Franc. (3)
ITT, 1855 : 578 ,t.22 ,f . 4 .
Trichis , Klug . , Sumb : Phys : IIT , 1831 Jto:o21
T — maculatus Klug . ,1 . ¢ .

18 — TRIBE GRAPHIPTERINI

Graphipterus Latr . , Hist . Nat . Crust . Ins , TIT , 1802:83 .
G — minutus Dej . , Spec . gen . col . 1, 1825 :336,
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19 — TRIBE ANTHIINI

Anthia Weber , Observ . Ent . 1801 : 17 .
A — duodecimguttata Bon . , Observ . Ent . IF , 1813 : 451 .

20 — TRIBE BRACHININI

Brachinus Weber , Observ . Ent . 1801 : 22 «
B — baghdadensis Pic . , L/Echange XVII, 1902 : 25.
B — bayardi Dej . , Spec . gen col . 'V, 1831 : 431.
guttula Chaud . . Bull . Soc . Nat . Mose . XV, 1822,1v:808 .
buguttatus Chaud ,1.c.
bisignifer Costa . R . Accad . Sc . Napoli IX , 4, 1882 :
. 23 . f. 1
B — brittoni Ali , Bull . Biol . Research Cent . I, 1965 . 23 .
B — crepitans (L.) , syst . Nat . ed . X, 1758 : 414,
explodens Steph . , Tilustr . Brit . Brit . Ent , Mandib . I,

1828 : 35 .
obkcurus Heer , Fauna col . Helv . I, 1, 1838 : i4 .

fimbriolatus Lucas , explor . Sci . Alk . IT , 1846 : 22 , 6.
3.£.8.
suleatulus Motsch . , Kif . Russl . 1850 : 35 .
virescens Letz . , Zeitschr . Breslau , V , 1815 : 115 .
B — ejaculans Fisch . , Entomogr . Russ . TIT , 1825 -- 28 : 105,
.2 8.2,
graecus Dej ., Spee . gen. . eol . V, 1831 : 430 .
costulatus Motsch . , Ins ., Siber . 1844 : 68 ,
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B — exhalans (Rossi) , Mant . Inst . 1, 1792:84, T .1, £13 .
pygmaeus Schiberg , Ofvers . Finska . Ventensk . Soc , Férh,
XLV,nr .11 ,1903 : 14 .
B — explodens Duft . subsp . abdominalis Reitt . , Ent , Blitt ,
XV, 1919 : 139, 141 .
B — ganglbaueri Apfelb . , Kif . Balk . 1, 1904 : 347 .
B — irakus Liebke , stylops 2 : 186 .
B — Kaalovae Roukel , Bull . Scc : Ent : Fr : 37 , 1932 :60 :
B — nobilis Dej . , Spec . gen col . V , 1831 : 415.
alastoni (Perink . ) , TRAns . S . Afr . Philos. Soec , IV ,
1888 : 72 .
B — oblongus Dej . , spec . gen . col , 1 , 1825 : 321.
B — perigrinus Apfelb . , Ki4f . Balk . 1, 1904 : 347 ,351,£9,
B — plagiatus Reiche , Bull . Soc . Ciimat . d’Alger . V,1868:39.
bombarda Latr . & Dej . , Hist . Nat . Icongr . col , 1822 —
24 :109,t.9,£.2.
B — mesopotamicus Ali , Buil . Biol . Reseaceh cent . I, 1965 22.
B — psophia, Serv . , Fauna France 1821 : & .
elegans Shaud . , Bull . Soc . Nat . Mosc , XV , 1822 ,LIV:807.
B —schmidti Andr . , Ent . Mitt . XVI , 1927 : 147 .
B — sclopeta (F.) ,Ent . Syst. 1, 1739 : 136 . _
suturalis Dej . , Spec . gen . col 1, 1825 : 323 .
usctellaris Chaud . , Bull . Soc . Nat . Mosc . XV , 1842 ,
IV : 809 .
B —— lgridis Ali , Bull . Biol . Reseaech cent , I ,1965 . 24.
Mastax Fisch . , Entomogr . Russ . IIT , 1825--28 : III .
M — thermarum Stev . , Mem . Soc , Nat . Mosc ,1, 1806 : 166,

B Lk B8,
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Pheropsophus Sol . , Ann. Ent . Franc . II , 1833 : 461,
' aegypiacus (Mann.) , Bull . Soc . Nat . Mosl , X, 1837 .
' Iom:38.
arabicus Arrow , Trams , Ent . Soc : Lond : 1901 : 201 :

u%
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FUNCTIONAL ANATOMY OF THE DIGESTIVE BRGANS OF
PAMPUS ARGENTEUS EUPHRASEN (FAM . SIRAMAEIDAE) :

S .M . SHAMSUL HODA

Curator of Fishes , Natural History Museum Basrah University

Introduetion

Many contributions have appeared on the structures and funct-
ions of digestive organs of fwhes . Jacobshagen (1911, 1937 ) ,
Suyehiro ( 1942 ) , Rahimullah Qureshi ( 1945 ) and Al -- Hussaini
( 1947 ) have done valuable works on the different groups of
fishes and have given exhaustive historical accounts of the researches
done before . In Irag contributions made by Al -- Hamed ( 1965,
1966 ) on the morphology and histology of the alimentary tracts
of three cyprinid fishos i . e. Barbus gharpeyi Gunther , B:grypus
Heckel , and B.xanthopterus Hecke. are commendable . Oiher than
this no such work has been known from this country so far the
author’s knowledge is concerned .

Pampus argenteus Euphrasen ( Local name : Zubeidy ) is
economically very important fish in Irag and is distributed through
the seas of India o Malaya Archipelako . Asearch in literature
explores the names of Biihler (1930 ) , Suyehiro ( 1942 ) , Khanna
( 1962 ) , Kuthalingam ( 1963 ) , Khanna and Pant ( 1964 ) ,
Isokawa et al ( 1965 ) and Khanna and Mehrotra ( 1970 ) . Their
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works are sufficiently exhaustive in treatment so as to give a full
picture of its digestive tract . Therefore detailed studies have been
undertaken to explain the anatomy of the digestive organs and to

correlate their structural adaptations to the normal diet .
Materials and methods .

Fresh specimens , 100 -- 350 mm in total length (T .L .) ,
were obtalned from Basrah -- Ashar Fish Market in June-- July ,
1972 and were fixed in formalin . Dissections were made ona number
of specimens for the study of gross anatomy . Alizarine Red was
empioyed for the study of bony stuctures in the buccopharyngeal
cavity . Figures were made with the help of camera lucida .

Observations
Buccopharynx .

The mouth is {ransverse and subterminal . The gape is equal
to about 3 . 4 the length of the head . The premaxillae are paired
curved bones and form the border of the upper jaw . They bear
vidiform teeth arranged in a single row ( Fig . 1 A , B. ) ;rarely
a few are marked on the inner side of the row . The front teeth
are slightly smaller than the back teeth which are cusped (2-- 3
smali cusps ) (Fig.1,C ) . They measure about 100 -- 200 micron in
length and number about 40 — 45 distributed equaily on each
side . In Afizarine preparation their tips do not take the stain .

The premaxillae meet each other in a loose symphysis anteriorly
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The maxillae are large and curved,and have expanded beny processes
at the posterior ends . They overlap the deniaries of Iower jaw to
which they are attached by skin and ligamenis .

The dentaries are paired V - shaped bones which form the
major part of the lower Jaw . They curve around the anterior margin
-of the jaw and meet in loose symphysis . The dorsallimb of the
dentary is shorter than the ventral limb and bears a sing.e row of
vikiform teeth exiending over its whole length ( Fig . 1D, F . )
They are cceasionally shed . The front teeth are smaller than the
middle and back teeth which are cusped ( 2--5 cusps ) ( Fig .
1 E) . They measure akozt 100—220 micron ‘n length and number
about 75 — 95 distributed equally on each dentary . .

The maxillary and mandibular valves are shects of membrane
situated in the oral cavily just caudad of the maxillary and mand--
ibular teeth respectively (Fig.1 A, D. ) , They are widest direciiy
in front and taper down laterally to a point Jjust behind the angle
of the mouth . The maxidary valve is crescentic in shape and its
attached edge is thick while the free edge is thin and notched ” .
On its ventral surface are found small papillae seattersd irreguiarly.
Little rugae are also marked in :arge specimens . Melanin chromat--
ophores ( stellate ) are irregularly spread more in number near
the attached edge than near the free edge .The mandibular vaive
T crescentic can “perfect” ; its middle regon (s covered dersal'y
by the free end of the tongue . The surface is smooth and melanin
chromatophores are marked on its dorsal surface . An elongate
 white eentral thickening ’ is observed in both the valves .

The r20of of the buceal cavity is ccacave and its mucous memb--
rane is thrown into longitudinal folds.In the posterior region there
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are two conspicuous rounded elevations , which are provided with
small pointed teeth ( Fig .1 A ) . The teeth consist of broad basal
ends fized to the ‘ elevations ’ and tapering distal ends . At the
level of second to fourth gili arches the mucous membrane forms
small meshes of low thin folds. The superior pharyngeais are marked
here . Their posterior ends project behind into the oesophageal sac
which lie on either side ( right andleft ) of the anterior part of
the large , longitudinal dorsal ridge . In front of the sac there is
a depressed triangular area , the mucous membrane of which is
longitudinally folded . Tiny teeth are marked on the entire surface
of the buccopharyngeal cavity , more prominently on and around
the aforesaid ¢ elevations ’ than elsewhere .

An almost rectangular tongue occupies the anterior part of
the floor of the buceal cavity ; its mucous membrane forms a net
of thin folds which are followed by iongitudinal folds ( Fig . 1D).
Low transverse folds are seen at the level of third and fourth gill
arches . Asmall , fusiform bony structurebearing 40 — 45 teeth
is noticed between the two anterior limbs of the inferior pharyn—
geals , which lie covered in the muscles of fioor . Their length —
breadth ratio is 3 . 4 : Their posterior ends 25 -- 40 tiny teeth
which project into the oesophageal sac and lie on either side ( right
and left ) of the anterior part of the large , longitudinal ventral
ridge .
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Oesophagus

The pharynx extends postertorly to form a large , thickwalled,
muscular sac , the oesophageal sac (Pharyngeal bulb ; Oesophageal
bu'b ; Prestomach ) . It is soft, black and elliptical .Itis marked
with incomplete circular lines externally and encloses a large cavity
inside , the oesophageal sac cavity which is continuous anteriorly
with the pharynxand posteriorly with the stomach . In the cavity
theret are two large longitudinal ridges,the dorsal and ventral ridges
which meet each other ‘o incomuletely divide the sac cavity into
two small chambers (a right and a left) . (Fig . 2A) .Themucous
membrane of the chambers is produced into numerous papillae or
processes of different lengths . They look like extended polyps
of a coelenterate and have porous tube - like bones as revealed
by Alizarine Red ( Fig - 2A ) : A papilla consists of two regions
i . e . the basal and apical regions . The bagal region is produced
into 3 — 6 , rarely 8 long radial or basal processes which lie
emlbeaad in the wall of the sac . They are thick at the attached
ends and taper gradually toward the free ends . The processes of
one papilla are not in contact with the processes of another papilla
and occupy different levels in the muscles of the sac . Theapical
region of a papilla is either bluntly pointed or bifid .

A papilia is provided along its whale length with small, pointed
teeth and their density foward the basal region isfiess than those
toward the apical regions.A tooth,¥ke a papilla, consists -of two reg--
jons , the basal and apical regions ( Fig . 2B ) . The basal region ip
small , swoolen and fixed to the papilia while the apical region is
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long and pointed . Their junction appears to consist of some conne--
c’ve tesue flres which run from the basal region to the apical
region . They number 4 - 150 and measure 74 -- 500 micron
depending upon the length of the papillae .

Heavy accumu'ation of mucus is found at the base of the
papiliae . The ventral and dorsal folds bear transverse low folds and
toward the posterior region the mucous membrane is thrown
into 14 -- 18 low and high longitudinal folds which continue into
the stomach ( Fig.2C) .

Stomach and intestine

The stomach is large and wide . It has two limbs which form
an U -- shaped stucture ( Fig : 3 A ) : The first I'mb ‘a — b’
runs almest obliquely backward from behind the oesophageal sacto
the posterior end of the peritoneal cavity and then turns sharply
forward ventro -- sinigtraily to form the second limb ‘b - ¢’
( Fig . 3B) . The latter is laterally compressed and remains almost
covered by the pyloric caecae, liver and ovarp : It coursesi upuard
and backward to pass into the intestine ( duocdenum ) ‘e — 4’
iying between ‘a --band ‘b --c .

Longitudinal folds of the stomach , 10 — 12 in number , are
the noslerior cont'nuations of the cesophageal folds and their junction
is marked at a prominent transverse or cireular thickening ( Fig .
2C ) . The low folds of the sac merge into this thickening while
the high folds continue into the stomach and become broader than

thoes of the gac . The folds fade {oward the posterioe end .

The intestine {5 a long convoluted tube which follows back —
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and — forth winding in the small compressed peritoneal cavity
( Fig . 3B) . It ig divisible into ducdenum , ileum and rectum .
The intestine , after forming 6 — 7 coliings with extra bends at
the anterior and posterior regions of the cavily , opens at the
anus , The relative length of the gut R.L.G.) is 2 87 — 4.95
The mucosa are raised into serpentine longitudinal folds , about
25 — 30 in the third and fourth limbs . In the rectal region stra‘ght
wngitudinal folds , 10 — 12 in number » appear which end in the
anus . I'eo -- rectal region is marked internaily by a circular Ip of
the i'eo — rectal valve (Fig . 2 D )

Pyioric caecae ( Appendices pyloricae ; intestinal caecae ) are
the finger — like outgrowths arising from the duodenum . They
are in dendrite form with complicated branched tufts . There are
3 — 6 main caecal stems ; each gives 3 — 6 branches which divide
and subdivide into four small caecal diverticuiae (Fig. 3C , D . Y
They number about 500 — 760 and are spread over the stomach
and the intestine . Intestinal folds pass into the caecae which appear
filied up with semidigested food substances .

Liver

The liver is reddish brown and consists of the two main lobes ,
one on either side (left and right) of the stomach . The left lobe
is larger than the right lobe and they measure about 40x23 mm and
26 x 15 mm respeclively in a 200 mm ( T. L. ) specimen ( Fig .
3 E, F.) . The iches are roughly triangular in form with the broad

ends placed anteriorly and are connected above to a median strip of
liver . It extends backward from behind the oesophageal sac to the
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posterior end passing downward between the two lobes of the ovary.
Gail bladder is roughly elongate situated behind the sac . Bile duct
opens into the duodenum . Pancreas is scattered collectively below
the lobes of the liver and pyoric caecae .

Digestive tube was found to be empty or to contain some
quantilies of gelatinous substances . In some specimens small black
pedets , 2 — 10 x 0 . 6 — 0 . 8 mm containing isoped and
copepod larvae , were taken from the fourth and fifth limbs of the

intestine .
Discussion

Kyle (1926 ) stated “...... attempts to correlate the difference
in structure of the digestive system to the nature of food have so
far been quite unconbinecing ” . Suyehire ( 1942 ) obtained some
interesting and positive resuits on the relationship between the form
and construction of the digestive {ract and their feeding habits in
fishes . In the case of Pampus argenteus Euphrasen such relation--
ship exists as explained in the following lines .

In the oesophageal sac there are well organised teeth which
compensate the buccopharyngeal cavity . The posterior ends of the
pharyngeals ( two from the inferior pharyngeals and two from the
superior pharyngeais ) project into the sac cavity and probably help
in mixing the food substances for trituration by teeth .

The radial procesges of the different papillae are notin contact
with each other and occupy different levels in the muscies of the
sac . Such an arrangement of the processes and papillae appear
well adapted for the storage of food in the sac .
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The winding Remae of intestine in P: argenteus is compjicated:
Suyehiro ( 1942 ) noticed that Stromateoides argenteus has two
kinds of intestine . one that is very long and another that is
broader and trifly shorter . In the present observation the author
has met the long and complicated type wof intestine but not the
“ brcader and {rifly shorter type ofintesiine ” in P . argenteus ,
It is generally accepted that the value of R. L. G. depends
upon the type of winding in fishes . Carnivores have less R.L. G.
and herbivores have grea,tei' R. L. G. Suyehiro ( 1942 ) pointed
out that generally herbivorous fishes have long intestines , which
is not always true : Mookerjee and Das ( 1945 ) stated that the
fishes are neither strictly herbivorous nor carnivorous and rather
they are omnivorous . Al -- Hussaini and Kholy ( 1954 ) mentioned
that the R. L: G: depends upon the amount of the plant matter in
the diet , the more it 18 , the great the length of the sfomach .
R.L.G. in P. argenteus is 2:87 -- 4.25 87--4:25:No stomach content
except some gelatinous substances and crustacean larvae was dete--
cted . It can be said that that P. argenteus is an omnivore inspite
of its high value of R. L. G. and thus the author agrees with

Mookerjee and Das ( 1954 ) and Suyehiro (1942) .

Summary .

The gross morphology of the digestive organs of Pampus
argenteus (i.e . Zubeidy ) has been studied .

The upper and lower jaws bear villiform teeth , the front
are blunily pointed and the middle and back teeth are cusped .
Buccopharyneal cavity is provided with tiny teeth . Two rounded
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elevations with small teeth are found on the roof . Cresecentic type
of maxillary and mandibu.ar valves are present . The cavity of the
oesophageal sac is incompletely divided into two chambers . Papillae
are of different lengths and are provided with tiny teeth . The
radial processes of papillae remain geparate from one another .
A circular ileo — rectal valve separates the leum from rectum
internally . The intestine is coilled ( 6 — 7 Ioops ) with extra
bends . R. L. G.is 2 . 87T — 4 . 25, The oesophageal folds are
jongitudina! and continue into the stomach . Intestinal folds are
serpentine longitudinal and become straight at the anal end . Pyloric
caecae are in dendrite form with 3 — 6 main stems which become
secondarily branched . They number 500 -—— 760 .
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Explanation of Figures
Fig.1.

A — Roof of buccal cavity , C— Back teeth of upper jaw
enlarged , D — Floor of buccal cavity , E — Back teeth of lower
jaw emarged , FF — Right lower jaw .

an — angular , bs . bony structure , dl — dorsal limb,dn —

dentary ; ds — dental area of superior pharyngeai , em — enamel,
es — oesophageal sac , gl — gill lamella , If — Jongitudinal fold ,
Ip — inferior pharyngeal , md -— mandibuiar valve ,mf —mnet of
folds , mg — median groobe , mt — maxillary teeth , mth . mand--
ibular teeth , mv — maxiilary valve , mx — magxilla , pp — papilla,
pr — posterior process of superior pharyngeal , px — premaxilla ,
rg — rugae , sp -— superior pharyngeal , ta — triangular area ,
tf — transverse fold , tg — tongue , th — tooth , vl — ventral
limb , xp — cusps .

Fig.2.

A — Transverse section of oesophageal sac ,B -— tooth of
papilla , C — Oesophageo -- stomach folds ,D-— Ileo -- rectal
valve .

ap — apical region of tooth , be— basal region of tooth ,
dlr — dorsal longitudinal ridge , ef — oesophageal ridge , ef —
oesophageal fold , em — enamel , irv — ileo — rectal valve ,
Jf — junction of oesphageal and stomach folds)f — longitudinal
fold , ms — muscles , pa — apical region of papilla, , sf — serpe—
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ntine longitudinal folds , st . stomach , tf — transverse folds ,

rp -—— radial processes , vlr — ventral longitudinal ridge ,

Fizg. 3.
_ A -—— Digestive tract , B - Winding of digestive tract .,
C — Pyloric caecae ( left lateral view ) , D — Pyioric stems

( right lateral view ) , E — Left tobe of liver , F— Right lobe

of liver .

dd — duodenum , €8 — oesophageas sac , p¢ — pytoric caecae,

ps — pyioric stems , st — stomagch .
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¥ RECORDS OF SHARKS FROM I AQI TERF . ITORIAL
WATERS WITH THEIR DESCRIPTIONS

NAJIM K : AL -- DAHAM
Department of Flsheries

University of Bagrah

A ma'e Hammerhead Shark "‘p’ 1yrna wudes ( Valenceunes )

T

wag caught on October 4 , 1971 in Khor A‘ -~ QOmia , near the
QOil Floaling Port . A pregnant female Gg 2y Shark Hemigaleus
baifouri Day ( having two nearly fu'll gfawn foeti , male & femcle )
was collected on January 15 , 1972 n Khor Al-- Khafga . Bo'h
were captured by botiom trawling in the nothe-rn sector of the
Arabian Gu'f within the territorial waters of Irag .

Sphyrna tudes is not formerly reporled from the Aralian Gulf
and hence forms the first recced for this reg’on . Although Hem'-
galeus balfouri is included in the Systemade Iist of the ver.el brates
of Iraq ( Mahdi & Georg , 1969 ) , I know of no report of ils
ceeurrence from the territorial waters of Irag and hence forms the
first reccrd for this region .

Three species of sharks of the gens Carcharhinus had been
reported to enter the Iragi marine walers ( Khaiaf , 1861 ; Mahdi,

1932 ) . Later three more species , Chiloscyllium givseum , Seoliodon
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paiasorrah , and Rhincodon typus were reported ( Mazhar , 1866 ;
Mahdi , 1971 ) . Concerning sharks that enter the Arabian Gulf ,
Bleghad ( 1944 ) reported , in addition to the six previous species ,
two more , Mustelus manzo , near the Iranian Coast , and Hemig--
aleus baifouri , extending from Kharg Island near Bushire ,

scuthward .

The hammerhead shark , Sphyrna tudes ( Valenciennes ) had
been reported from different reglons . Its range as far as known ,
includes Malay Archipeiago , Indian Ocean , Arabian Sea , Red
Sea , Mediterranean , and tropical parls of the Atlantic ( Day .
1878 , 1889 ; Fowier , 1941 ) .

The grey shark , Hemigaleus balfouri Day , was recorded from
the Indian Ocean ( Day , 1878 , 1889 ) , Arabian Sea (Qureshi
1955 ) , and the central and southern sectors of the Arabian Gulf ,
where Kharg Isiand forms its northern limit ( Blegvad, 1944 ) .
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TAXONOMY
Order : SQUALIFORMES ( SELACHII )

Family : CARCHARHINIDAE .
Genus : HEMIGALEUS .

HEMIGALEUS BALFOURI Day , 1878

Figs .1 & 2
Deseription :

The grey shark , Hem/galeus baifouri Day , is set apart from

ail members of the genera Carcrarhinus and Scoiodon inhabiling
the Arabian Guif by the presence of spiracles . It has the fo'llowing

proporiional dimensions in per cent of total length ( Femaie ,

805 mm) .

Trunk breadth at origin of pectorai .
Trunk height at origin of peclioral .
Snout length in front of outer nostrils .
Snout length in front of mouth .

Eye horizontal diameter .

Mouth breadth .

Mouth height..

Distance between inner ends of nostriis .

Length of Ist gil! open‘ng .
Length of 2nd gill opening .
Length of 3 rd gill opening .

11.8
9.7
3.1
6.8
24
5.3
3.1
3.1
3.8
4.2
4,3
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Length of 5th glll open'ng . 3.5
Length of 5th gl opening . 3.1
Vertical heizht of 1st dorsal fin . 11.3
Length of hase of 1st dorsal fin . 9.3
Vertical height of 2nd dorsal dorsal fin . 6.8
Length of base of 2nd dorsal fin . 5.8
Vertical height of anal fin . 5.6
Lenglh of hase of anal fin . 5.2
Upper margin of caudal fia . 21.6
Lower anterior margin of caudai fin . 9.1
Ouler margin of pectoral fin . 134
Inner margin of pectoral fin . 5.3
Digtal margin of pectoral fin . 11.0
Distance from snout to 1st dorsal . 290.2
Distance from snout to 2nd dorsal . 62.1
Distance from snout to pecitoral . ~Bia
Distance from snout to pelvies . 447
Distance from snouttc anal . ‘ 62.7

1terspace hetween 1st and 2nd dorsal . 25.0
Interspace between 2nddorsla and caudal . 10.0
Interspace between anal and caudal . 8.8
Distance from origin of peclorals to origin of pelvies . 28.0
Distance from origin of pelvics to origin of anal . 16.1

Trunk rather slender , moderately eompressed laterally rearward
from pelvies , its height at orig'n of pectorals about 1/10its total
length . Back smooth , without any ridge . Caundal peduncle nearly
71% as wide as desp , upper precandal p't moderately marked ,

the Iower only weakly defined . Body seclor to cloaea a ILttle
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longer than tail sector . Dermal denticles on sides of trunk closely

spaced , their blades about as broad as long , with 5 ridges, the
median the longest , their margins with 5 teeth , pedicel short on
broad base .

Head flattened above . Snout thin -- tipped , narrow -- ovoid ,
its iengih in front of a line connecting outer ends of nosirl as
great as distance between inner ends of iater , its length in front
of mouth about 1/3 the length of head to origin of pectoral.Eye
oval and noticeably large , about twice as broad as high , its
horizontal diameter about 1/3 as length of snout in front of mouth
with nictitating membrane . Spiracle a minute slit on a level slightly
beiow upper edge of eye and behind the later by a dislance equal
to about 1/2 as horizontal diameter of eye . Gill openings sbout
evenly spaced , the 3rd slightly the longest , nearly 1 4/5 times
as long as horizontal diameter of eye , the 5th above the origin of
pectoral , considerabiy the shoriest . Nostrl oblique , its inner end
closer to mouth than to tip of snout, the anterior margin expanded
as -a, subtriangular lobe with acute tip . Mouth ovate , about 2/3

as high as broad , its corners with deep furrows .
Teeth 11 — 3 — 11 in specimen counted , uppers broadiy

11 —2 — 11
trangular , with inner margins nearly siraight or very weakly
_c-oﬁvex , the outer margins cblque , deeply notched toward corners
of mouth with 3 %o 4 denticles cn outer side of base , lowers with
s'ender unserrated cusps , erect in sides of of jaw as well as in

front , broad , without denticles ; 3 smaller testh , nearly erect ,
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without basal denticles at symphysis in upper jaw , and 2 minute ,

s'ender teeth in lower .

Origin of ist dorsal a little posterior to axil of pectoral , the
midpoint of its base much nearer to axil of pectoral than to origin
of pelvics , ils anterior margin only weakly convex, its apex narr--
owly rounded , its posterior margin neariy straight near apex but
moderately concave toward base , ifs free rear cornte , ahout
1/3 as long as its base , its vertical height about as great asheight
of trunk at origin of pectoral . Second dorsal about 2/3 as long at
base as Ist and a little more than 1/2 as high , its origina littie
anterior to the origin of anal , its anterior margin weakly convex ,
its posterior margin  very siightly convex near apex and deeply
concave toward base , its free rear cormer acute and about 2/5 as
long as ils base . Interspace between Ist and 2nd dorsals nearly
slightly less than the distance from snout to Ist dorsal . Caudal
nean'y 229% of total length , its axis only siightly raised , its upper
contour weakly eonvex , its ferminal sector about 1/3 the length
of fin , the sub — terminal notch well marked , its lower anterior
icke about 41% as long as upper margin , each measured from its
respeciive precaudal pit , with convex lower anterior margin , the
, a little less than
a right angle . Ana' a little shorter than 2nd dorsal basally and
about 4/5 as high vertically , with s'milarly s'ender free rear tip .

re — enirant contour with rounded corner

about 2/5 as long as its base . Distance from origin of anal to
#ps of pelvies about as long as interspace between anal and eaudal.
Pelvics about 1/3 as long at base as Ist dorsal , with weakly convex
anterior and weakly concave distal margins , narrcwly rounded

apices and subacute tips , ther origins much closer te origin of
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anal than to origin of pectoral . Distance from origin of pelvies to

origin of anal 1/3 the d'stance from tip of snout to pelvics . Pectoral
about 1 . 5 times as long as broad , its outer margin strongly:
convex toward apex , distal margin moderately concave , inner
margin weakly convex , inner corner and apex narrowly rounded .

The shark is dark brown with grey fins , second dorsal with
black summit .

Family SPHYRNIDAE
Genus SPHYRNA

SPHYRNA TUDES ( Vaienciennes )
Fige .3 & 4

Deseription :

The hammerhead shark , Sphyrna tudes ( Valenciennes ) is
separakle from Sphyrna blochii by the fact that eyes and nostrils
are clese togather in the first and widely separated inthe second .
It has the foilowing proportional dimensions in percent of total
length ( Male, 850 mm ) .

Trunk breadth at orgin of pectoral . 81
Trunk height at origin of pectoral . 10.8
Snout length in front of outer ncstrils . 2.3
Snout iength in front of mouth . 7.0
Length of the lateral expans'on . 241
Width of the lateral expansion near eye . 7.8

Eye horizontal diameter , 1.9
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Mouth breadth . : 6.6
Mouth height . | 2.3
Distance between inner ends of nosurils . 17.8
Length of 1st giil opening . 2.8
Length of 2nd gill opening . 3.8
Length of 3rd gill opening . 3.8
Length of 4th giil opening . y 3.5
Length of 5th gii! opening . 2.8
Vertical height of 1st dorsal fin . 14.6
Length of base of 1st dorsal in . 10.4
Vertical height of 2nd dorsal fin . 4.4
Lengih of base of 2nd ‘dorsal fin . 4.5
Vertical height of ‘anal fin . 41
Length of base of anal fin . 5.9
Upper margin of caudal fin . LA 34.1
Lower anterior margn of caudal fin . 11.8
Outer margin of pectoral fin . 124
Inner margin of pecleda! fin : | 36
Distal margin of pectoral fin . 11.8
Distance from snout to 1st dorsal . 29.2
Distance from snout to 2nd dorsal . 55.3
Distance from snout to upper caudal . b 68.2
Distanee from snout fo pectoral . 20.0
Distanes from snout To pelvies . ‘ - 41.2
Distance from snout to anal . | 53.5
Interspace between 1st and ond dorsals . 23.5
Interspace hetween 2nd dorsal and caudal . . 8.3

Interspace between anal and caudad .

6.5
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Distance from origin of pectoral to origin of pelvies . 21.1

Distance from origin of pelvies to origin of anal . 18.4

Trunk . morderately compressed , it height abreast pectoral
origin nearly 11 9% of total length . Caudal peduncle laterally
compressed , about 2/3 as wide as deep upper precaudal pit well
marked , the lower hardiy defined . Dermal denticles very thin ,
with three ridges , smooth toward base but with five teeth toward
free margin , the median the longest .

Head hammer shaped , its anterior margin thin tipped with
five concavities ( a narrow one in the cenire , one opposite each
nestril , and a large one hetween the central concavity and each
nostril concavity ) . The width of laleral expansion near eye eqgial
to length of its hind edge and about 8% of total length . The
total length of lateral expansion about three times its width near
eye and nearly 249 of total length of body . A weakly marked
groove aiong the front margn of the hammer extending from edge
of nosiril half way to the midline . Snout length in front of mouth
a'most equal to  breadth of mouth ' . Eye smail , its horizontal
diameter nearly equal ‘o length of 2nd gili opening . Mouth crege--
entic , without labial foids , or labial furrows , its breadth nearly 3
times its height . Gill openings nearly transverse , the 2nd and 3rd
slightiy the longest , about 2 times as horizontal diameter of eye,
the Istand 5th considerably the shortest . Spacing between success've
gill openings nearly decreasing posterionty , Nostri] very close to
eye , nearly transverse , distance from its outer end to eye ahout
equal to horizontal diameter of eye .

Teeth 36 rows in specimen examined , almost similay inthe

34
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2 jaws except that the lowers are a litile smailer than the uppers:,

with trianguiar cusps , their edges coarsely serrate , the outermost
teeth small and erect , but these on gides of jaws , increagingly
obligue toward corners of mouth .

First dorsal originates about OVEr inner corner of pectoral ,
the midpoint of its base much nearer to axil of pectoral than to
origin of peivies , its length of base nearly 2/3 its vertical height »
its anterior margin weakly convex apex subaccute , the posterior
margin strongly concave , its free rear tip about 1/3 as long as its
base . Second dorsal about ¥ as long at base a8 1st and neariy 1/3

as high , its anterior margin slightly convex , posterior margin
deeply concave , apex subacute , its free rear tip much more eion--
gate , being about as long as its base , ifs origin only stightly
posterior to origin of anal . Interspace between Ist and 2nd dorsal
5 little more than distance between origins of pectorals and pelvies.
Caudal about 1/3 of total length , its axis moderately raised with
well marked subterminal noteh , its termmal sector about 1/6 the
length of fin, the lower anterior loke nearly 1/3 as long asupper,
s p gubacute , the ré — entrant contour ( inciuded between the
two lobes ) form'ng nearly a right angle ' Anal about 1.2 times
as long at base as 9 dorsal , its anterior margin moderately convex,
itn posterior mafgin strongly concave with free rear tip . Pelvics
about 2/3 as long at base as anal, itg anterior margin weakly
convex , its posterior margin moderately concave . Pectorais with
weakly concave anterior and posterior margins .

The shark is prownish grey with the summit of the second
dorsa! black .
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SUMMARY

Two species of sharks have been recorded for the first time
as Iragi marine fishes .

The first , Sphyrna {udes ( Vaienciennes ) , has been captured
on Octobper 4 , 1971 , in Khor Al-- Omia , near the Qil Fioaling
Port . This was the first record for ihis species in the Arabian
Gulf . The second , Hemiga.eus balfouri Day , has been captured
in khor Al - Khafgs, on January 15, 1972.Bcth piaces are located in
the morthern sector of the Arabian Gulf , within the territorial

walers of Iraq . Complete descriptions of both species are given .
dmo i
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SOME OBSERVATIONS ON THE PRE AND POST - NATAL
DEVELOPMENT OF HAIRS AND MILK TEETH OF
TOMB BAT TAPHOZOUS NUDIVENTRIS
K. Al -- Robaae
L.A-J. Jawad

INTRODUCTION

The tomb bat Taphozous nudiventris { Cretzsehmar ) is very
common in the southern part of Iraqg , especially in Basrah City .
t is quite active and is found in large numbers from the beginning
of Apri! 40 the end of November ( Al -- Robaae , 1970 ) .

The breeding in the cotony takes place in June and July .
An attempt was made to study the morphological development of
the hairs and milk {eeth in the pre -- natal and post--natal life
history .

Materials and Methods .

We collecled the bats from a dilapidated house in the Old
City of Basrah -- once every week -- in June and July 1972.

The collection consisted of adult maies , pregnant females and
youngones . Soon after the collection , the specimens were kiled
and preserved.The foetus were dissected out of the pregnent females
for the study of the exiernal features . Since the live bats were
difficult to keep under the captivity we had to confine our study
on specimens collected from the colony at different times of the
breeding season . The length of the fore --armis used as an index

of the age . We have compared the largest foetus with the smaliest
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young ( Table 1) . Observaﬁ::s were made under a dissecting
bingeular microscope ( 20 x ) .
The growth and distribution of hairs and the development of
the teeth at pre — and post -~ natal periods are deseribed in three
different stages based on the fore -- arm length .

Distribution of Hairs .

Stage I . (Embryo )

Material : 1 specimen ; fore -- arm length 38 mm .

The who'e head is crossed with hairs , a few of the frontal
region were vibriassae -- like while those of the lower part of the
head were longer than those of the upper part .

The back of the body , including the complete tail was covered
with dense hairs . The chest and the abdomen were nearly covered
among which a few were longer ones .

The fore — limbs had hairs on the dorsal part near the first

¢'aw . The hind Lmbs were covered all over with dense hairs .

Stage IT . ( New - born )

Material . 1 specimen ; 41 mm length .

This stage is similar to the preceding one exeept that the
abdomen and genitalia have fewer hairs .

Stage II1, ( Young )

Material : 1 specimen : fore -- arm length 44 mm .
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No additional growth of hairs in any paris other than the
regions mentioned above . The hairs were getting longer in growth .,
Abdomen was completely free from hairs although geniialia had
a few of them,

Remarks,

Although to the unaided eye the body was practically naked ,
the distribution of hairs was quite clear under the dissecting
binocuiar microscope ( 20 x ) .

Development of Teeth ,

Stage I, ( Embryo ) ,

Material : 1 specimen ; fore -- arm length 38 mm .

Upper Jaw ,

Although the gum was not errupted , two pairs of incisors ,
one pair of canine , one pair of premolar , and two pairs of molars
were externally noticeable as swellings on the gum , The can‘nes
were the most prominent . next came the incisors and premolars .

The mwlars were least conspicuous .

Lower Jaw ,

The situation is the same as in the case of the upper jaw
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except that the swellings were less conspicuous , however , the

premolars were of the same size as that of the upper jaw .
Stage IT , ( New -- born )

Material : 1 specimen ; fore -- arm length 41 , 6 mm.,
Upper Jaw .

The gum was erupted - Two pairs of well developed incisors
were out and these were conspicuously curved inward towards the
tip . The canines were equally developed , The three heads of
tricuspid premolars were also out , each cusp was pointed and the
first cusp was smaller than the third . Of the tricuspid molars .
oniy the first head of the first molar was out .,

Lower Jaw .

The gum was erupted . Incisors and canines were out , Of
the {hree heads of the tricuspid premolars , only the first one was
erupted . Of the two pairs of molams . only the first cusp of
first molar was exposed . In general the teeth of the lower Jaw

were less developed that the upper one .

Stage ITI . ( Young )

Material : 1 specimen ; fore - arm length 44 mm .
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Upper Jaw ,

The incisors . canines and the tricuspid premolars were all
bigger than the other two , All the three heads of first molar were

expe@sed , while the second molar was still buried in the gum .

while the the second molar was still behind in the gum ,

Lower Jaw,

The incisors and the canines were poorly developed compared
with the upper jaw . The incisors had no inward bend like that
of the upper jaw . Three heads of premojars were out . Molars
were still not erupted .

The sequence of the milk teeth as per the size of the develop—
ment was . -- Canines — Premolars -- Molars -- Incisors .

2 1 1 2

The dental formula : - I , C B o » M

Discussion:—

Poole ( 1938 ) observed fine hairs covering the body of the
foetus of Pipistre®lus subflavus : Ramakrishna, ( 1950 ) marked
dark hairs on the fore -- head and other parts of the body of
Cymopteruos sphinx . Orr ( 1954 ) studied Antrozuos pallidus and
marked the growth of hairs on the either side of the head, fiight
membranes and toes . Tamsitt and Valdivieso ( 1966 ) recorded
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bong dense hairs on the dorsum and the dorsal part of the head

of the new born Stenoderma rufum . Jones ( 1967 ) found few
hairs on the feet , shoulders , top of the head and some vibrissae
on the lips . The present study on the distribution of hairs in the
foetus and the new born of T . nudiventris revea’s the presence
of hairs on the head , shoulder , chest , abdomen , bach of
the body , fore -- arm , hind -- limbs and tail .

Miller ( 1970 ) , Barette — Hamilton (1910 - 1911 ) , and
Jones ( 1967 ) studied the development of teeth at the pre--and
post - nalal periods of the bats . Miller stated thatthe milk denfine
of bat is highly specialized and helps young in eiinging to the moreth
Orr found that in full term foetus , the upper and lower canines
are first to erupt, and are followed by the incisors and pre -- molars,
and molars do not appear until the third to fifth day . Generally
they are tricuspid . Jones noticed that ail the teeth have erupted

at birth in Nylticelus humeralis , and milk dental formula is
2 1 2
19 i =65 52 , = 22 in confrast to permanenet dental
3 1 2
1 3 1 3
formuia : I & i B M = 28.
3 1 i | 3

The sequence is as follows : canine -- incisors — premolars --
molar . The present chservations on the dentation of T: nudiventris
reveals (hat the canines are the first to be appeared and immeditarely
foilowed by the premolars . The inc'sors appear faster than molars.
These teeth developed to the extent of enabling the blind new born
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TABLE  No. 2

The Measurments of +the Three different stages of
Taphozous nudiventris magnus
ORI TR MR
EMBRYO YOUNG
F.A. = 38 mm.
m-aﬁ.. o hw-”_nsm EHE. Hﬂebn = ﬁ.gn
0 1 69 70 81
H. 2l 26 26
F.A, 38 41.6 L,
H,F. 18 17 18
E, 9 10 10.5
i1t 8.5 10.5 11
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to tightly at ached itself to the moiher ( also aided by thumbs
and hind feet ) . This observalions in confirmity with that of
Miiler ( 1970 ) .
The miik dental formu'a of T . nudiventris is : --
2 1 2 3
§ SN O, s+ P , M = 32 , which is equal to
2 1 2 3

the permanent condition .

SUMMARY

The distribution of hairs and development of milk teeth have
been studied in three age groups ( premnatal and postnatal of the
Tomb Bat Taphozous nudiventris and are deseribed .

The work has shown that the hairs present in the embryo on
the abdomen as disappearing later birth .

dodS
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NEW PLANKTONIC FORAMINIFERA FROM THE SUBSURFACE
CONIACIAN AND SANTONIAN OF SQUTHEASTERN IRAQ .

Solak A . Darmoian
Centra! Laboratories
Iraq National Oil Company
Basrah , Irag
ABSTRACT
Five new planktonic species , Heterohelix nakkadyi , Heteroh--
elix pseudoguembeliniformis , Pseudoguembelina pseudocarinata ,
Ventilabrella, tricamerata , Globigerinetioides carteri and two
new subspecies , Sigalia carpatica sayyabi and Giobotruncana
coneavala dentata from the Coniacian and Santonian of southeastern
Traq are described and their stratigraphic positions established .

INTRODUCTION

The type section designated to be in the BPC well Zubair no.
8 , in the Ad — Dibdibba gravel and and sand region ( Dihdibba.
Formation ) , just to the southwest of the viilage of Zubajr ,
northwest of the head of the Arabian Gulf and about25 km west
of the Basrah city in southeastern Iraq . The seclion is stratigrap-—-
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hically well represented and contains abundant pianktonic forami-
nifera . Itconsist of the foliowing Upper Cretaceous formations ,
Khasib , Tanuma , Sadi , Hartha , Qurna , and Tayarat formations.

Regarding the geomorpholoy and lithologie composition of the
area and succession Macfadyen (1938) , Aj -- Nagib ( 1967 ) and
Darmoian ( MS . a ) publications are recommended .

Holotypes , Paratypes , and figured specimens are in the personal
collection of the author and will be deposited in the Natural History
Museum , Basrah , Iraq .
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SYSTEMATIC PALEONTOLOGY

The classification employed here , with slight modification is
taken from the “ Treatise on Inver.ebrate pa'ecniology , Part C
Protista ” , Loeblich and Tappan ( 1964 ) . Departure frem this
classification incude the recognition of the genera Sigalia Reiss
(1957) and , following Brown (1969) Ventilabrella, Cushman (1928) .

Family HETEROHELICID 4 & Cushman , 1927

Subfamily HETEROHELICINAE Cushman , 1927
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Genus HETEROHELIX Ehrenberg , 1843 -

leterchelix nakkadyi Darmoian n . sp .

Plate 1, figues 1 — 3

Description : Test medium sized , biserial , moderately compre--
ssed , gradualiy expanding periphery in early siage slightly later
strongly indented ; in apertural view periphery narrowly rounded ;
initial chambers smali , followed by 4 — 5 pairs of inflated , reni--
form chambers increasing slowiy in size as added ; penulimate pairs
of chambers nearly of the same size and shape , partially separated
bp deepiy depressed median area ; sutures straight toslightly curved
and depressed, much deeper in iast portions ; wall calecareous,densely
perforate ; peripheral margins coarsely and constantiy striated or
with perforatsons arranged in longitudinal lines ; aperture a high
and narrow opening at the inner margin of the last chamber with
perminent , weli pronounced and thickened lips extending down to
the penultimate chambers .

Dimensions of holotype : Length 0.40 mm . , width 0.27 mm.

Remarks : Heterohelix nakkadyi n. sp. & distinguished by its
compressed test , a tendency to develop diverging adult chambers
and iis surface ornament . It is morphologicaily similar both to
Giiblerina cuvillieri Kikoine and Ventilabrella, compressa van der
Sius . It is separated from both by its regularly tapering test , ;
striated surface ; early reniform later as wide as high chambers
and by the absence of a true chamber divergence .

H . nakkdyi n. sp . is named after Dr . S. B, Nakkady late
professor of Mcropa'eontology in Egvypt .

Occurrence : Rare in the Tanuma and the lower part of the
Sadi Formations .
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G . renzi / H . pseudoguembeliniformis zone - G . concavata
subzone .

Heteroheiix pseudoguembelniformis Darmoian n . sp .

Plate 1, figures 4 — 6 .

1967 Heterchelix sp . ¢f . Heterohelix moremani ( Cushman )
— PESSAGNO pl . 48 . figs . 7 — 8 , ( noifig . 9).

Description : Test smail , biserial , moderately compressed ,
about as long as broad , moderately tapering , maximum breadth
at the last pair of chambers ; periphery indenied throughout ; in
apertural view periphery rounded ; chambers initially planispiral ,
followed by 6 pairs of inflaled wider than high chambers which
increase rapidly in size as added ; sutures strongiy deprepsed ,
straight , oblique ; wall calcareous perforate ; surface smooth ;
aperture- a low arch on the inner margin of the last chamber
bordered by well debeloped flap .

Dimensions of holotype : Length 0.28 mm . , width 012 mm .

Remarks : Heleroheiix pseudoguembeliniformis n . sp . is
morphoiokically similar to H . pulchra ( Brotzen ) but differs in
having a lesser compressed and thicker test, infiated, non -- reniform
chambers and straight , oblique sutures . It differs from H .
moremani ( Cushman ) in its smaller size , sutural characters ,
arrangement and shape of chambers which increase regularly in
size and in the possession of an apertural flap . The small specimens
described by Pessagno ( 1967 ) as having low arched aperiures ,
probabiy beleng in the present species . They have inflated , wider
than high chambers , straight oblique sutures and flap like apertural

extentions .

H . pseudoguembeliniformis n. sp , may represent the transit—
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ionai stage through which H. pulchra ( Brotzen ) evolved from H.
moremani ( Cushman ) .
Occurrence : Abundant in the Khasih and Tanumsa formations.

G. renzi / H . pseudoguembeliniformis zone ,
-Genus PSEUDCGUEMBELINA Dronnimann and Brown , 1953

Pseudoguemelina pseudocarinaia Darmoian n. sp .

Plate 1, figures 7 - 9 ; plate 2 , figures 1 ~-2.

Description : Test small , biserial , sirongly,compressed ,
early stage rapidly later slow.y tapering ; maximum breadih atthe
last pair of chambers ; periphery in very early stage eniire later
slightiy in dented with keel -- like thickening of chambers margins ;
periphery in apertural view subtruncaied ; chambers initially plani--
spiral , minute and not inflated , followed by 5 pairs of rapidly
increasing chambers ; last 2 -- 4 chambers large , slightly wider
than high , subrectangular and inflated , in cross section perpendi--
cular to the axis of growth , chambers narrow , rhomboid , margins
acute ; sutures in early stage flush , later deepiy depressed and
siraight ; wall calcareous , fineiy perforate ; surface ornamented
by equally distributed striae ; primary aperture a moderate sized
opening at the base of the final chamber ; suppiementary apertures
in the adult stages along the median 4ine sometimes covered by
elongated thin apertural fiaps .

Dimensions of holotype : Length 0.41 mm ., width 0.25
mm . , thickness 0.9 mm .

Main variation :

1 — Pseudokeel either partially developed or covering the
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whole margin of the test .

3 —. Chambers either symmetrical throughout or early siightly
twisted .

Remarks : Pseudoguembelina pseudocarinata n . sp . is distin--
guished by its moderately to strongly compressed test keel --like
( pseudckeel ) marginal thickening and eniire early part ; subtru--
neate periphery in apertural biew ; subreciangwar chambers in
laretal view and rhomboid in seclioned top view .

Ps . pseudocarinaia n . sp . is morpho'ogically similar to each
of the foilowing Heterohelix species , all of which appear at
a strat'graphically younger level except the first which is older ,
H . planata ( Cushman ) . H. carinata ( Cushman ) ,H, pachyma--
rginata Stenestad , H. globocarinata ( Cushman ) and H. giabrans
{Cushman) . Compressed specimens of Ps . pseudocarinata resemble
H. carinata ( Cushman ) but differ in having striae covering the
whole surface of the {est , kee' — like marginal thickening rather
than a true keel and suppiementary apertures between the abult
chambers . However , since Cushman’s deseripion of H. carinata
no one has made a detailed study of the type specimen . If the

holotype is examined and found to have a wholly striated test
surface , thickened peripheral margins and supplementary apertures,
then it might be possibic to include the present new species in its
synonymy . Both H . planata ( Cushman ) and H, globocarinata
( Cushman ) are mcrphologically related to Ps . pseudocarinata ,
they differ in having less comprepsed and larger tests , rounded
rather than rhombcid chambers in apertural view . The keel , if
present restricied {o the early portion . However , H . gicbocarinata

has a strongly inflated and eniarged las: pair of chambers ,
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a larger primary aperture and has longer strat ‘graphic range .
H. pachymargina.a Stenestad shows limbace , raised sutures at least
in its early stages ; a margna. kcol -- lilke ihickening restricted
to the initia! poriion and formed ny the extension of its raised
Imbate sutures along this part of the iest . Furthermore o H
pachymarginaia lacks the characterisdc subtruncated periphery in
apertural view .

Ps . pseudocarinata is more closely related to I : glabrans
( Cushman ) . The species agree 'n the aper.ural characteristics
and t a lesser extent in ihose of ‘he supplementary aperiures .
However , they have a different surface ornamentation and keel
character . In addiion , H . glabrans has a less compressed test
and younger siratigraphic range .

The writer has feeing that H . glabrans ( Cushman ) and
Ps . pseudocarinata n . 8p , are from the same ancesiral stock .
namely H . planata stock , On the o her hand » by smoothening the
test surface , developing the marginal thickening into a true keel
and development of supp-ementary aperiures Fs . pseudocarinaia
might possibly have evolved into H . carinata ,

Gceurrence : Abundani in ihe Tanuma o tion . G. ren7i /
H . pseudoguebeliniformis zone | Very rare in ihe lower part of
the Sadi Formation » G. coneavata subzone .

Genus SIGALIA Re'ss 1957

Sigalia carpatica Salaj and Samue:

Plate 2 , figures 4 -- 5

1955 Veniilabrella deflaensis ( Sigai ) . - BETTENSTATDT
and WICIIER ,p. 11, pl . 1, figi., 2 .

1957 Ventilabrelia deflaens’s ( Siga!l ) . -- WICHER and

=
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in its much more triangular test shape ; in its less coarse early
costate ornamentation and iess thickened and curved sutures .

S . carpatica has possibly evolved from S . deflaensis . This
is suggested by their siratigraphical distribution and by the occur--
rence of scveral transitional forms .

Oceurrence : rare in the upper part of the Tanuma Formation ,
abundant in the lower part of the Sadl Formation . G . renzi /
H . pseudoguembeiiniformis zone -- G . fornicata subzone .

Previous records of cccurrence : Ausiria , Bavaria , France ,
and Moroceo ,Coniacian -- Santonian ; Palestine , North Africa and

West Carpathians , Santonian .

Sigala carpatica sayyabi Darmoian 1 . subsp .

Plate 2, figures 6 - 9 .

Remarks : Subspecies differing from the {ypical in having 3
chambers in the last growth stage ; much more oblique , strongly
raised , beaded sutures and much more siurongly serrated margins .

S . carpatica sayyabi n . subsp . differs . from Ventilabrella
tricamerata n. sp. ( description follows ) in having raised , beaded
sutures , serrated periphery and flat subrectangular chambers .

This subspecies ¥ named after Dr . A. Al-- Sayyab of the
Trag Nalional Oil Company , Baghdad , Iraq .

Occurrence : Rare , in the uppermost part of the Tanuma and
lower part of the Sadi formations . G . renzi / H . pseudoguembe--
lin'formis zone-- G . concavata subzone .

Genus VENTILABRELLA Cushman 1928

Ventilabrella tricamerata Darmoian n . sp .

Pale 3, figures 1 — 3.
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BETTENSTAEDT ,p. 30, text - fig . 32 —- ¢ .

1066 Sigalia carpatica SALAJ and SAMUEL , tab . 37,
fig. 2.

Description : Test medivm sized , compressed , flattened ;
apical porticn sharply pointed foliowed by rapid expansion in
breadth giving a fairly broad triangular outline '; peripheral outiine
in early stage entire , later serrated ; periphery in apertural view
truncated , with two parailel keel -- like thickening enclosing
a depressed band which often extends along both perinheral marging
of the test joining the sutural extensions and giving the test
a peripherally serrate appearance ; chambers in maximum nine pairs
but normally seven pairs , biserially arranged , increasing rapidly
but showing no divergence , first 3 pairs rather appressed ,
followed by subrectangular chambers ; sutures flush to slightly
rafzed in earily portion becoming more strongly raised , limbate
and granular in later development with prominent beads ; wall
caicareous , perforate except for the granulated parts and truncated
margins ; surface coarsely ornamented in the early part , less
rough to nearly smooth in the adult stage ; aperture a low opening
on the inner margin of the last chamber .

Remarks : Sigaiia carpaiica Salaj and Samuel is morphologically
resembles both S . deflaensis ( Sigal ) and S : carpatlica sayyabi
Darmoian ( deserintion follows ) . It is distinguished from the first
by its much more compressed test; flat and subrectangular chambers
{ as against the moderately inflated chambers of S. deflaensis ) ;
gerrated margins ; truncated periphery ; haevier ornamentation in
the early portion and strongly raised , beaded sulures . It differs

from the second in lacking the third chamber between last pair ;
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Description : Test small , ccmpressed ; early stages of Guemb--
elina, type , biserlal , adult chambers tending to become triserial
in adding an extra third chamber between the last pair ; periphery
slightly Ichate ; periphery in aperiural view narrowly rounded ;
chambers 13 in number , moderately inflated , last pair with a third
ohamber which ‘s rounded , compressel , ievel with the other
‘wo in lateral as well ag apertural views ; individua) chambers
inflated , slightly wider than high ; sutures nearly straight ,
depressed , si'ghtly oblque except the last pair which seems more
curved and less oblique ; wall caleareous , perforate ; purface
coarsely siriate except in last three chambers , much more strongly
so on peripheral margins , the siriation fading out gradually
towards aperiural end ; aperture multip:e .

Dimensions of holotype ; Length 0.28 mm . , width 0.20 mm,,
thick . 0.06 mm ,

Remark : Ventilabrella tricamerata Darmoian n. sp. differs from
V . glabrata Cughman in having , three compressed chambers in
the last portion instead of a proiiferation of inflated chambers ,
and a blunt , longer rather than short apical end . It differsfrom
V . eggeri Cushman in having a more compressed test and astriate
rather than merely roughened surface .

Y . {ricamerata is distinguished from the morphologically similar

V . crnatissima Cushman and Church ( paratype figure 15 )
in having a more compressed test , three chambers in the adult
staga and coarser surface ornament . It differs from Giiblerina
compresga ( van der Slus ) in lacking chambers of Giiblerina type,
in having the surface covered with medicm to coarse striae , espec--

iaily on the peripheral edges , { van der Slusdid not mention the
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surface character of his specimens but h's figured form shows it
smooth )} . Furdhermore , G . compressz hasan aberrant chamber
independenily cccupying the central nonseptate area , while the third
chamber in the new species is a normal unit in a triserial stage .

As suggested by its morphologic features , V . tricameraia
possibly evoived from S . deflaensis , laier passing into V . ornati--
ssima on one side and . V . glabrata on the other hand ,

Occurrence : Rare specimens were found in the upper part of
the Khasib Formation and abundant in the Tanuma Formation .

G . renzi / H . pseudoguembeliniformis zone ,
Family PLANOMALINIDAE Bolli , Loeblich and Tappan , 1857

Genus GLOBIGERINELLOIDES Cushman and Ten Dam , 1948
Giobigerinelloides carteri Darmoian n. sp.

Plate 3, figures 4 -- 5

Description : Test medium sized , biumblicate , p'anispiraliy
coiled ; periphery ovoid , moderalely Iobate ; axia: periphery
broadly rounded ; chambers 7 in the iast whorl , the early ones
of which are small , globular , slightly appressed whiie the last
two are oveid , strongly appressed,strongly compressed in a direc—
don perpendicular to the apertura: face , increaging regularly in
size as added ; sutures straight , radal and depressed ; umbiliel
smad and shallow ; wall caleareous , perforate ; surface finely
hisped , the hispidity gradually decreasing towards the last chamber:
aperture interomarginal , equatorial , a rather low opening ;relict

apertures hard.y seen in holeiype but in some well preserved
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specimens they remain open in the umbilical region as supplementary
aperuures .

Dimensions of holotype : Length 0.30 mm ., width 0 . 22
mm . , maximum thickess ( of last chamber ) 0.20 mm . .

Main varigtion : The last two or three chambers usualiy are
s0 compressed that they fuse and give the appearance of single
chamber .

Remarks . Globigerinelloides carteri n . sp . is distinguished
from Gl . asperum ( Ehrenberg ) by the character of its last two
or three chambers ; the slow increase in chambers size and low
arched apertural opening .

The holoiype of Gl . ehrenbergi ( Barr ) differs from Gl .
carteri in having a partiaily evclute {est ; a greater number of
chambers in the last whorl ; a nearly circular outline and sutures.
In addition , its last {two chambers are nither ovoidal nor appressed.
The writer has examined the hololype of this species atthe British
Museum of Natural History , London .

Gl . carteri is similar to Gl . aissana ( Sigal ) , originally
described from the Cenomanian of north Algeria as Globigerinella
a‘ssana . However , as the type deseripticn cortains no information
about {he surface ornamentation and chambers character , and as
its sutures seem disinectly curved , this writer considers the two
species to be distinet . This species is named after Mr. D, J., Carter,
of the Imperial College of Science and Techntlogy , London .

Occurrence : Rare in the upper part of the Khasib Formation,
rare to abundant in the Tanuma and lower part of the Sadi
formations . G . renzi / H , pseudoguembeliniformis zone -- G ,

conecavata subzone .

—_— e
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Family GLOBOTRUNCANIDAE Brotzen 1942

Genus GLOBOTRUNCANA Cushman 1927

G'thotruncana concavata concavata ( Brotzen )

1934 Rotaia concavata BROTZEN . --P . 66 . pl1.3, fig, 6,

1957 Globoiruncana concavata ( Broizen ) . -BOLLI | p . 57 ,
pl.13 . figs . 3a - ¢ .

Oceurrence : Very abundant in the lower part of the Sadi
Formation .

G . concavata subzone .

Previous record of occurrence : The Coniacian of the Isie of
Wight ( England ) and Cuba ; {he Upper Coniacan -- Santonian of
Algeria and Jamaica ; the Lower Santonian of Tunisia and Italy ;
{he Santonian of Trinidad , Switzerland , France , West Carpathians
and Madagascar and the Campanian -- Santonian of Palestine .

As stated by Fsker ( 1969 ) , other reports concerning the
cecurrence of G . concavata (Brotzen) in younger beds ( Campanian

cr Masestrichiian ) need re -- examination .

Globotruncana concavata dentata Darmoian n . subsp .

Plate 3 , figures 6 - 9 .

Deseriplion ; Test medium sized , plancconvex , coiled ina very
low trochospire : spiral side flat , umblileal side strongly convex ;
equatorial periphery quadrilobate , moderately lobate with two
closely spaced , delicately beaded marginal keels , the lower keel
diverges umbiiically at the last chamber and forms delicate umbilical
ridges , the upper keel diverges onto the spiral side of the test

at the late portion of each chamber and is embedded in the sutural
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depressions ; axial periphery truncated ;chambers on the spiral side
11 , arranged in 2} whorls , the iniual chambers are smah , very
glightly protruding , globigerine , foliowed by slightly larger
chambers ; the last whorl s composed of 4 , larger , crescentic
shaped , sightly inflated , slightly overlapping chambers, increasing
rather rapidly in size as added ; each chamber has an angular
extergion of the periphera: margin resembling a spine which Is
usually well developed on the first chamber of the last whori ;
only chambers of the last whorl vigikle from the convex umbiiical
side , strongly protruding , inflated and {runco -- conical in shape ;
sutures on the spirai side distinet , slightly curved , depressed ;
on the umbilica! side the sutures are limba<e , radial and depressed;
umbiliczs small , shallow , surrounded by delicalely beaded ridges ;
wall calearecus , perforate except for the imperforate keels and
peripheral band  surface finely hisped on both the spiral and the
umbilical sides ; primary aperture interiomarginal , umbilical ;
tegiila with accessory apertures only poorly preserved .

Dimensions of holotype : Length 0.47 mm ., Width 0 . 37
mm . , thickness ( of last chamber } 0. 19 mm ,

Main variation :

1 .— The spiral side is either flat , very giightly raised or
concave .

9 - The periumbilical keel is eicher slight'y or moderately
developed .

Remarks ; Concave specimens of G . concavata dentata n .
subsp . resemble G . concavata repanda Boili in the test shape .
number of chambers and the surface ornamentation , but differ in

having a smailer test size , a small umbilicus , spine -- Lke marginal
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projection and chambers in the last whorl which are elongated and
increase rather rapidly in size . Moreover , the early chambers of
the last whorl in G . concavata repanda are sirongly inflated .
spherical to subspherical in shapes and strongly sloping towards the
central area, .

Occurrence : Rare in the lower part of the Sadi Formation.
G . concavata subzone .,

Received 5 January 1973
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PLATE 1

1 —- 3 Heterohelix nakkadyi n. sp .
1, X 80, holotype , Tanuma Formation .
2, X 85, paratype , Tanuma Formation .
3, X 105 , paratype , Tanuma Formation .
4 — 6 Heterohelix pgeudoguembelin'formis n . sp .
4, X 110, holoiype , Khasib Formaiion .
5, X 115, paratype , Khasib Formation .
6,X 95, paratype , Khasib Formation .
7 — 9 Pseudoguembelina pseudccarinata n . sp .
7,X 90, holoetype , Sadi Formaticn .
8 , X 102 , holotype , Sadi Formaison .
9, X 150, paratype , Sadi Formation .

PLATE 2

1 — 2 Pseudoguembelina pseudccarinaia n . sp .
X 135 , paratype , Sadi Formation .
Pseudoguembeiina sp. ef. Ps, pseudoecarinata .
X 125, Sadi Formation .
4 — 5 Sigalia carpatica Salaj and Samue! .
X 110 , Sadi Formadtion .
6 — 9 Sigalia sayyabi n . subsp .
6, X 110 , holotype , Sadi Formaton .
7, X 100 , holotype , Sadi Formation .
8, X 97, paratype , Sadi Formation .
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9,X 125 , paratype , Sadi Formation .

PLATE 2

1 —— 3 Ventilabrella tricamerata n . sp .
1-—2,X 145 , holotype , Khasib Formation .
3, X 150 , paralype , Khasib Formation .
4 — 9 Globigerineloides carteri n. sp .
4 , X 125 , holotype , Tanuma Formation .
5 , X 187 , paratype , Tanuma Formation .
6 — 9 Globtruncana concavata dentata n . subsp .
6 , X 85, holotype , Sadi Formation .
7,8,9,X 85, paratypes , Sadi Formation .
Note : The magnifications stated above are not correct because

of the reduclion in size of the plate occurred at the press .



— 146 —

31 1700 49° 1208

i¢ae

k]
Tifdee

PERSIA

gea

3@9@ pee

30°

f KYWAIT
ARABIAN
GULF
8805 s ase
3‘35 o - 59°
% Ld s Ka,
# 760 ' 55!3 1859

£16. 8,
Map of sovtheasterilrag showing the Position of
the B.P.C. wall Zubair HMo 8.



m

—==. 147







o 149 =




.g wlletin Qf
BASRAY MATURAL
HISTORY MUSEDM

UNIVERSITY OF BASRAH- IR




