Journal of New Findings of Applied Geology (2026)

&
)

Bu-Ali Sina University

New Findings of Applied Geology
Vol. 20, No. 39, 2026, pp. 300-311
Journal homepage: https://nfag.basu.ac.ir

Biostratigraphy of the Dalichai Formation based on calcareous nannofossils in
Reyabad section (northeast Shahroud)

Marziyeh Notghi Moghaddam'* and Saeedeh Senemari’

1- Assoc. Prof., Dept. of Geology, Payame Noor University, Tehran, Iran
2- Assoc. Prof., Dept. of Mining Engineering, Imam Khomeini International University, Qazvin, Iran

ARTICLE INFO

ABSTRACT

Article type:

Original Research

Article history:
Received: 2025 March 2
Accepted: 2025 July 12

Keywords:

Biostratigraphy
Dalichai
Calcareous
nannofossils
Jurassic
Reyabad
Shahroud

In this study, the Delichai Formation in the Reyabad stratigraphic
section located northeast of Shahroud was selected to investigation of
the Jurassic deposits of the Alborz sedimentary basin. Dalichai
Formation in this section with 165 meter thickness, mainly consists of
limestone with interbedded shale. Nannofossil studies led to
identification of 32 species belong to 19 genera of calcareous
nannofossils. Index nannofossil species indicate the NJ11 to lower
boundary of NJ15b biozones of Bown et al’s (1988) biozonation. The
first occurrence of Pseudoconus enigma indicates an upper Bajocene
age for the lower and beginning of the formation. While the last
occurrence of Lotharingius crucicentralis indicates an upper
Oxfordian age for the upper layers of this formation. The first
occurrence of Ansulasphaera helvetica, Stephanolithion bigotii
bigotii, Stephanolithion bigotii maximum, and the last occurrence of
Stephanolithion bigotii maximum and Pseudoconus enigma are among
other recorded occurrences in the Delichai Formation in the Reyabad
section. In general index calcareous nannofossils point to upper
Bajocian - upper Oxfordian for Dalichai formation in the Reyabad
section.
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Extended Abstract

Introduction

The Jurassic Period witnessed important
geological events such as the break-up of the
Pangea supercontinent, a predominantly
greenhouse climate, rise in sea level and
spreading of shallow continental seas (Ghasemi-
Nejad et al., 2024). The Jurassic rocks are
widely distributed in the Alborz basin (Northern
Iran). In the Alborz basin the middle Jurassic
marine transgression (Dalichai Formation)
began in upper Bajocian (Hashemiyazdi et al.,
2018). The former rock unit is represented by
greenish-grey calcareous shales, marls, and
fossiliferous (ammonites) limestones (Steiger,
1966) widely distributed in the Alborz
Mountains. It disconformably overlies the dark,
siliciclastic coal-bearing Shemshak Formation
and underlies gradually by the lightcolored,
rather uniform chert-bearing Lar limestones.
The Dalichai Formation signifies the first rock
unit of the Jurassic marine sediments in the
Alborz Mountains. It embraces such diverse
fauna as ammonites, belemnites, bivalves,
brachiopods, echinoderms, sponges, miospores
(spores and pollen grain), dinoflagellates,
bryozoans, foraminifera and calcareous
nannofossils.

The earliest paleontological studies of this
formation were done based on them such as
Seyed-Emami et al., (1996), Dehbozorgi et al.,
(2013), Shiri and Hadavi (2021). The main aim
of this study is age determination of Dalichai
formation based on calcareous nannofossils at
the Alborz Mountains in Reyabad section
(northeast of Shahroud). In this section, Dalichai
Formation with 165 meter thickness, mainly
consists of limestone with interbedded shale.

Material and Methods

In this research, 66 samples were selected from
Dalichai section and have been prepared
following the standard procedures Bown and
Young (1998). Smear- slides were examined
under crossed polarized light and the plane
polarized light of Olympus microscope (BH2
model). Calcareous nannofossil species were
identified by using the taxonomic schemes of
Perch- Nielsen (1985) and Bown and Young
(1998).

Results and Discussions

In this study, 32 species belonging to 19 genera
with low to relatively good preservation were
identifies in the studied samples that were taken
from Dalichai section in Reyabad section. Based
on index species five calcareous nannofossil

biozones and four subzone were determined,
ranging in age from upper Bajocian to upper
Oxfordian. These biozones are as follows:
Pseudoconus enigma Zone (NJ11): This zone
is identified from the the FO of Pseudoconus
enigma to the FO of Ansulasphaera helvetica.
The age of this zone is the upper Bajocian to
upper Bathonian. Thickness of this zone in the
Reyabad section is 35 m.

Ansulasphaera helvetica Zone (NJ12): This
zone is identified from the FO of Ansulasphaera
helvetica to FO of Stephanolithion bigotii
bigotii. The age of this zone is the upper
Bathonian to Callovian. Thickness of this zone
in the Reyabad section is 42.5 m.
Stephanolithion bigotii bigotii Zone (NJ13):
This zone is identified from the FO of
Stephanolithion bigotii bigotii to the FO of
Stephanolithion bigotii maximum. The age of
this zone is Callovian. Thickness of this zone in
the Reyabad section is 37.5 m.

Stephanolithion  bigotii maxmum  Zone
(NJ14): Total range of Stephanolithion bigotii
maxmum indicates the lower and upper
boundary of this zone with Callovian to lower
Oxfordian in age. Thickness of this zone in the
Reyabad section is 17.5 m.

Cyclagelosphaera margerelii Zone (NJ15):
This zone is identified from the LO of
Stephanolithion bigotii maximum to the FO of
Stephanolithion brevispinus (= helotatus).The
age of this zone is lower Oxfordian to Upper
Kimmeridgian. In this study according to the
LO of Stephanolithion bigotii maxmum, the
lower boundary of this zone was determined.
But FO of Stephanolithion brevispinus was not
recorded. Therefore, the upper boundary of
NJ15 not determined in this section.
Furthermore, in the studied deposits based on
the LO of Lotharingius crucicentralis, NJ15a
and lower boundary of NJI15b with upper
Oxfordian in age, was identified. But the upper
boundary of NJ15b not determined. In this
section 32.5 m of the upper part of Dalichai
Formation belong to NJ15.

Conclusion

In the peresnt study, according to index
nannofossil species and assemblages species the
NJ11-NJ15a of Bown et al., (1988) biozonation
in the the Dalichai Formation were determined.
Identified biozones indicate the age of the upper
Bajocian to upper Oxfordian for this formation
in the Reyabad section.



(0 lansli 9 5le) 01,5 (ol (99 loaidly alxo

8Oy (owlbliipmn ) (pgi (laaidly

l & | FI Voo amino —VFed bl 5 s — ¥A 5yleis— Yo 590

A

“.T/a"’.’ 1> Journal homepage: https://nfag.basu.ac.ir C

STy oy 39 Sl b Jond gl (olwl 1 sloxdds wijlu (5, B G
(59,245 55 Jlad)
PS|TEPRVETPRLPRYPY X P 0

Olpl ol gipls oSt (owlid ae 09,8 jlatils =)
Ol ecngid (o)) (S plol (Mol pn oBiils ¢ jare cwdigeo 09,5 JLuiils Y

oS Wlie Lol

G s sbrds wile Gl (pgm adsm Senlys) laaiind o) Sln aalllas (ol jo shasl e iallie g8

VPO G ol 55 sl il s Sl 9g,8ls 5,8 Jled o @ls ol (uliban allio azesty ;U
plovl Slalllas abi oo (o salole b SalSim 5l JSase Baoe 5 0)fs culied e yrrnrny bl g,
Slrds wile 5o (Sl GloJendsil 5l Gz 18 4y 3late 435 YY GLolid 4y poxie 00 ypup /B sy oyl
302095 JINTLSD (39505 025 50 ENTLL (95 G ol (Jandpil slaaigS o
Pseudoconus enigma 455 jsa sl o o lid 1 (VAAA) ol Sen g (g0 S

oAl S o s wile @lanl 5 b Slib 6l e rgil o im0 aejlgads
Slab Glp G (20,981 G ocasmoclis Lotharingius crucicentralis s &, KAz
Stephanolithion Ansulasphaera helvetica ,sa> gl oib o il SBgd slxds
sya>  cpl g Stephanolithion  bigotii  maximum bigotii  bigotii Sl o Jodsil
seolss, Ko 5l Pseudoconus enigma 4 Stephanolithion bigotii maximum Sl
@ sl Sol olo Judgil ( S jebas aiius oblis, Gop 50 sloeds wijle 40 oad s 2L,

Sg,0l

5yl 05l oblisy (b 5o sladd Wiile sl ey (20,5808 T Gy mogile om0

DOI: https://doi.org/10.22084/NFAG.2026.30636.1662
E-mail: notghi. m@pnu.ac.ir (e gilai ans pe 1] goomnd 000 gb %
oblsy Gy o Sal glo Juwdsil oluly cleds wile o Kanzcan ) OV F:0) (5 leiw odurw g pade i dud e 0Ll
XNV LY. e aman ¥ o)lad Ve 0,50 (50, )5 oulidipe) (ng sloasdl (09,0l 5,5 Jlad)

S COBYNC 400l el bl 5 el 3y 5, e w25 [N

el 83,5 38Ty oty

nfag @basu.ac.ir :ay ,is Jues! https:/nfag.basu.ac.ir :ay s colwog wyol




@ VoD b o g 9 o)lads ¥+ 0,90

@328 (olidiope) (55 sloasdly

adlate (oulidie; )bl @alr S50 5000 8 4 jaxis
sl sl Lawe a5 gleds Wil ojls Sl 50
sal on s ol (il ol glasin ol
gy Bazme o eaimoplis ond JSas (b oglite
ok g o5 @l s Ol Lld b as cwl by
5 Wik ol LOAVY (S gxal) sgb e Latuie
gl 2929 Jdo 4 g Conl Jondg Sle g Jomnds Soe
5 lajgealse dacuisel wile patle slajend
Sldlae o ol asly SO lexe a4 daalilignls
ol g odd grke (S anz 5 o)Atz
il i Lawgd (5los e Slidios 4y oxie el
sz sl VAVY (S gl Jlie (gl ) ol 00 T (59,
A28 VAL VARG (LKes 5 ebolaw 1AV
HSen 5 alis 1A ile e 5 b 1998
Oh)Se g (55500 ¢V VY () So g 015 comslB Y+ ) e
OhSe g 605 (sodla Y VY ()], Ken g Bl VY
a5 slnds 0l o3 sba Sl o el oglle (Y410
by Slallas 5 05,5 clr 993 4y 1) lulid fendsil
g (V7)) oola g (5w (VYD) o) Sen 5 Loy
2 ol Uyl as sad plxl (VWAA) o) Sen g (5w
g Sladoy eSS GBan L 1A o ls (1,8 lakoe i
Slrds Wil (Sl (sla Jemdsil w0750 (il )|
Gilie slaaisS 5 b iz wond (o) oblsy S o
Sl p Wlo o (s g 2d a3 (Byme (Jndsil

B9 oo plosl o Jodoils

SR S 9 (28l iy Condgo ¥
sl g anals 5l otz bl (b 5o sl wijle
G Jlod gl S AV jo 50 i el (350
b Y57 TV e 5 3,5 00° V5 Jobo L 55,0l
obe e 5l Sl ()] 4 (g s Sz g 0l 13
OsS slaliws) 5l jgue jlan s p 2l oolr jo 038
gy Jlods o aijle laazigs wlls S 5 oS
Gl 3Kl T 51 (6,10 paiges g ool Cag, obl,
oled b anlllas )50 (5 50 smdo wiile () JSK8)
$loogi bl lawgie Sal slocKiw 5l ¢ e VO 350>
anlin o1 55 5 et J) aloalols 5 o S0
3 St Wjlo b slods Wile (005 50 09 o0

3 F9 058 0 odline 4>l cpl sloygeis 5l golaws

K —)
Ssloygs ot Sgieze B ey SS90l
sloade> T USE 3 a5 039 (ST slaclad
oz 5ol o0y 38,5 cilize Gblie 5 g,
039920 (ol pl 1S 50 &ly (o) Sladdex (ot
S 79 S gy 205> (a5l g B L 5
by o wdly wlelas)] aS cnl cwlid o) a5
Cood | (2 Ol 9 9,5 0 2 5o | Olnl Jled
@ Shel 5o Wl -l 55,5 095 atl; Jlads
Slasl) S5 50 05 po Bl S8 4 a5 090 0 S LiS
Ss slaial Gluly> b bl 31 5l g8 - (B (sogee
bl o5y ad9> ool Glagadh (0297 s5le)
b 4 Jy el 0-B0 pldlae b,
Dy S & Ll) oS (655 0 20 )0 9 BB
oz 4l (0297 A9 (gole) wins oo lii |
Olnl 4 (eelidanz g (oulid i) Lo Sl 5l
aalo b ol Jlod il aS Jb o o ls calils 655 50
Sl (cwlidanz g (oulidome) S 1 Gloge

OYAY (LD s ool
s 5l (oot GBS 45 (B0 5l (g, ade>
Jo a4 msoe JSas Iy 5l e S (SigiSS
Sk e 50 50 355 08 4 pamie oldlae Condse
odez sloan )l gl 35 by 5 655 ol
Jlod 50 (ol ey s Bblio 51 g Sl (gl (e
E55 o 4 ol &5 ade> (pl 39b 0 g (]
4 a8k (g Slafud g (Siw glaal ) glos 1S
95 SSPS JolSS 4 g e gaiatfaalpd Lad> Lo
ol e B S350l Gligs 5l (g (Jarms Dl i
ol dop B Jsb o el Jloye3n long Coeal )
03,5 425 1) (4295 JB (ool o) slaollad adlaie
Susie (pgm) SlodSg> drg g 03 S (slaogl> b oS
Sl ( SEgSS slacdlad g b0 gl Slblogs b ol en
Cowl 00l adlaie o Glize o9, slro,lus, olxl
et 5 (S ggmy wdg> ool 50 (OYAY ( SLIGT)
il o Sewligy @ bgye GlansrSiw glassl
GRF 53 oy Ar g syl egS and; o o5 el lards
S Lol )55 5 cmslie glagygeis 5l ol (B,
s s 5 0 plonl (VA59) Sl Ly w3l 0] sl
Shed sladcgers 5 (ol Siw plate sla Sy



Lgl?;..la A;)L.; L;)liww)

& o g poia shlas

QY sgax cdalol ;o 098 o0 0dalin K, 5 Sl Lo
oo anigs wl ol w3l gloog Sol 5w axly yie
slselSin e FY oglb coly o Wil el

(7 JS2) cl (5 1S o Jod b s 5S>

B8 50 i Cugy 9 el oaidigy axdllas 990 Sy
alice a5 ol U 03le b andllas 5 50 1 5 Sk o)
B b oandan b g (ol d JJo 4wl oo 0 5 50
o PY 1ol cile oly G a3 006l 5l s Sy,

coalibel os, all e b hugis slaSal S

54°30' 56°00’
o !
N p7U00
— +
Jajarm
*
Rey Abad
o /
Jilan@——4 Bekran 36 " 30
T I Kohan
~—  Mashhad
Shahrﬂud Mayamey
Damghan Y Studied area
- “—— Main road
0 20Km 36°00'
Sl 5y (emwlcbaios by Cardan 9 o yiwd ofy ) S5
Fig. 1. The access road and location of Reyabad stratigraphic section
Cxy g b ¥ axdllao (g9, =Y

SBT sb Juundgils —V-F

Sl sladdsil £55 5 Slsl 8 i (S psba
Sl slaSin ;5 9 95800 osaline bpyle g Jod )0
2 Omb Fashas Lo a4 oad S5 095 99 S
SAomb Sl g g5 5l paddlin S g Bike il
P850 dszge (Sol lofendgil (s 2l ,95 5
4 Bl 458 YY olaw oLl & e (S3U alade
b glods wijle o (Sal la Jeudsil 5 i VA
S50 oy 50 Slads il a5 151V 5 Y sla JSC)
sl il 13 el Sl slacSons ;| JSiite dalllas
by s 10,95 QUL SlglS 5 ee55 5l wijke
oS Hpa> 44z b Soml Syl g £ pé el
Ot g asgs Slubls o M ccwsle Sablais L
el 0ais sl (Led sl sloygiiun

o Watznaueria iz & Glue slaisS olgl,8 jaa>
S sl U Cyclagelosphaera margerelii  g4is5
Loy U1 g 455, 9bts ol a2 g3 BB g L
laisd cpl cdél jo 9 W F cld ballul Cdel o
lolid g oads baas o9 4 (635 0 4l o L5l

5 lds Wil Sal sl Ledgil addlas jslaieay

ssaliv 5 alymo lage,y Juisar 5 obls, Goy
gl £F olaw caijle godins JSis sloal consg
il p sladiges ol Lg);‘é.o.? S5 adade a4y Cpx
9 0% ey bl ) wellel presl (g 5l osliiul b ous
g S b s 5 i (g3Luoslel (VAQA WKL
Sy9e 0l 55550 @8 5 (Jeene 555 )3 @2 ugeall 5595
L osyrge Sal ool iS5 sy
095))|ooLa.m|b5\H (5‘“"“&5““5\... @Lo.j)))
Slizeg (wlaly g oud (5510 Se g anlllas (gems oo
O g (Y’ ’V) )ﬁ&)‘ﬁ .Ia..w}) [ XW) 43|)‘ LQLQLQMMQ
565 0 4ol lajlbe (o) ol cnl il
Sdiges ;o Lwdgl alidee sloaiss (Rim) (ygel
odonlii (goga> U ocglnds wijle 5l ool asllas
.)..:':)5 JU.?U‘ Quge g 00y Lﬁ)blﬁu ) ua.a..»5 ‘;MQP
5 oy cblis glls a8 olaaisT ssmg b I .ol aysil
u‘ﬁ’s" W ool baa> (635 el gl Lle Lo
235 L 0 Gt Liand b cins | baaigs S aslais



@ VE- O oliwsl g e 9 ojlad Vo oyg0

@328 (olidiope) (55 sloasdly

B lwdgl  wluwly Qijle gy coi -Y-F
S

2B el 0y 50 b s Sal gl Ldsil
52 4 g 2l JalSS s p 4 Sl g5 0593 50 i
ol ot wgildl o adgl S adgs (e |
o oSl sl dodgil sy 2lliz 35S
Sldlae cyz cwlbo Gylnl Glaeas oyl ool
walidee L& )0 9350 Gy b5 51 o)Az s
slp il slapgpl lol (nlp ol Loo
sloase> ;o alize Sboj slaosl 4 laie slaatigs
AAVY (K)ol o0l Slpiiy alizee oo,
OLEen g g0 VAAY (aedlp NAVE NAVY (i 5
ARV IR SR RURIA LV RN G-I RN UL YV
cldisf 4 g L (VA e 5 XL
3095 e ety (3 S s g el glulis
5 0 9 QW) e 5 5e9lln (s sam09;
5 O o) Sl adlae Gl 5 (VA ol Ses
S gt b Sl 00l oolawl (VAAA) ) en
oW PRV RN PO BRI

(NJ11) Pseudoconus enigma Z.one g3 Coms)

§ 0% R, &b Pseudoconus enigma (ygicas
Pseudoconus 3| o> dol 51 ((VAAA) o) S
Ansulasphaera  helvetica ,go> ol U enigma
b Cms monil 51 095 0nl O el oad Lol
el Gy ol

38> gl b eggd (aFld oglle (g5 ouels :ollis W
Hexapodorhabdus  (Cyclagelosphaera tubulata
gyl ¢ Tetrapodorhabdus shawensis  «uvillieri
g g0 i Staurolithites stradneri ojlail SooS
Anfractus plase 5 SasS sl
Ol oml sbcwnd (o |y 095 slas ) ol drarrisonii
spe s cpl )3 OAAY (g wams oo L 05
Pseudoconus enigma 4593 9.0 ydol LNJ11 ol
30 s A5k 00l )0 ool dslllas diges (ydl o
45 ya> ol boogy ol QUL e S
YO ;0 9VY o,lels diges o Ansulasphaera helvetica
L )53 (g5 oS paie Wjle oasl 5l )%
g0 ool glolids gy cp )i seadd e YO g0 Culbes
VY USCS) Cowl asdllan 590 i g

Pseudoconus enigma sladaisS .l pdy ISl loaiss
s Jdgil 5| Stephanolithion bigotii maximum
Stephanolithion  ysb> .Cawl 00y b 0dds dslllas
Lotharingius contractus Biscutum intermedium hexum
Stephanolithion speciosum ¢ Carinolithus magharensis
odnlive wad axdllhe badises 5| oam 0 ¢ Oy
o Stephanolithion .z 4 e glaies (S .0us F
4l )3 Serge sla )l 3 (Fads > lrs (63)lee
Srdiss oud glulis b fendsil ol jo ailoads

Pseudoconus enigma Ansulasphaera helvetica

Stephanolithion bigotii Stephanolithion bigotii bigotii
oS als Lotharingius crucicentralis  maximum
ol slagisn )3 oS aten (Jdol glag g
V Jgu2) ook oy i3 g b g (o z 0590 B2 5]
4o Pseudoconus enigma 4565 g0 oyl (VS 4
el 5ok dis¥ . Tl ouds dslllas diges (4l
Cwl NJ11 L Pseudoconus enigma zone o ()95
ARl & Glie sleatiy 5 aijle LT el
cdalol 1o .00 5 o £9,0 NITT (g5 s b Ssle idy
o,leds digei ,o Ansulasphaera helvetica s> )
sadlive Jlisas .aib oo NJ12 g5cas; 5lel Byae V¥
g Stephanolithion bigotii bigotii sladisS jea> ylsl
NJ13 g5 sy Stephanolithion bigotii maximum
Stephanolithion ,ga> (p,31 o 23,5 &5
1 B gl eogame 0l eunlive bigotii maximum
Ao Stephanolithion bigotii maximum g5 s>
655 sgax 3l g sl NIT4 (950 S92
@Az b oS o DL NIIS (g5 5] 5950
Stephanolithion bigotii maximum ,g.a> u’)"‘ as oyl
I asA Sl s etar e0saeST o b Bibaie
S b o . Semslyol 42 3959 9 (Sloe Sl
Sy Loy 50 W5l Slgasy plu coaeld (5,50 VYYD
Wil 0aeld (g0 V0 Cuales 5l wloads dligs e
g did b gatls Landeil olas ;) wsle slel U
4 Lotharingius crucicentralis ,g.a> u’)"‘ e
O9in) Njbe 0asl 5l 5% 10+ 55 9 70 ol diges
o el ¢l NJ1Sb lacol ise 4 NJ15a

0,8 i a5l



Lgl?;..la A}jL.u ‘_g)Lf.:wM) ‘_g)LQ.;...u 9 ‘omgda;

(Scale bar: Sum) él.g.i‘s) elbdius iy 50 Glrdo wijle yo euds o Lwbsl L;Jb.i S Jndgils 51 B 9 pglai ¥ S

Fig. 2. Images of some identified calcareous nannofossils in the Dalichai Formation in the Reyabad stratigraphic section (Scale
bar: Spm)
oliw! Hgiely olBiild (wlicds o) alf.&q‘l.oj.i 30 Laiged (65l Joxo PNU touiis s laiw! (g jLasis | slaculle ¥ sl L;.b.i S Jond il ol

Sblsy o 50 Glrdd wijlu Sy DRa g (g lul >
1 (XPL): Ansulasphaera helvetica Griin & Zweili, 1980 (PNU/DRal4); 2 (XPL): Biscutum constans (Goérka, 1957) Black in
Black&Barnes, 1959 (PNU/DRa6); 3 (XPL): Biscutum intermedium Bown, 1987 (PNU/DRa3); 4 (XPL): Lotharingius
crucicentralis Medd, 1971) Griin&Zweili, 1980 (PNU/DRa60); 5 (XPL): Carinolithus magharensis (Moshkovitz & Ehrlich,
1976) Bown, 1987 (PNU/DRa7); 6 (XPL): Pseudoconus enigma Bown & Cooper, 1989 (PNU/DRal8); 7 (XPL):
Cyclagelosphaera margerelii Nogl, 1965 (PNU/DRa42); 8 (XPL): Zeugrhabdotus erectus (Deflandre in Deflandre & Fert,
1954) Reinhardt, 1965 (PNU/DRa48); 9 (XPL), 10 (PPL): Stephanolithion bigotii bigotii Deflandre, 1939 (PNU/DRa36); 11
(XPL), 12 (PPL): Stephanolithion bigotii maximum Medd, 1979 (PNU/DRa52); 13 (XPL), 14 (PPL): Stephanolithion
speciosum Deflandre in Deflandre & Fert, 1954 (PNU/DRal5); 15 (XPL), 16 (PPL): Stephanolithion hexum Rood & Barnard,
1972 (DRa25); 17 (XPL): Watznaueria britannica (Stradner, 1963) Reinhardt, 1964 (PNU/DRa57); 18 (XPL): Watznaueria
barnesiae (Black in Black & Barnes, 1959) Perch-Nielsen, 1968 (PNU/DRa47); 19 (XPL), 20 (PPL): Truncatoscaphus
hexaporuss Moshkovitz & Ehrlich, 1976 (PNU/DRal4).
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