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standard 95%
confidence

deviation interval
Natica

virguloides 141° 8 125°-157°
Cochlis

depressofuniculata 128° 7 114°-142°
epigloafuniculata 126° 7 112°-140°
fredianii 121° 10 101°-141°
fulgurata 128° 9 110°-146°
propinqua 125° 7 111°-139°
raropunctata 125° 9 107°-143°
obliquicallosa 134° 10 114°-154°
strictiumbilicata 115° 5 105°-125°
sulcogradata 130° 7 116°-144°
undata 129° 6 117°-141°
plicatula 122° 8 106°-138°
pseudoepiglottina 116° 8 100°-132°
vittata 117° 8 101°-133°

Tanea
koeneni 120° 5 110°-130°

Tectonatica
astensis 110° 18 74°-146°
prietoi 113° 6 101°-125°
tectula 113° 7 99°-127°

mean
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standard 95%
confidence

deviation interval
Natica

virguloides 22° 2 18°-26°
Cochlis

depressofuniculata 30° 6 18°-42°
epigloafuniculata 24° 5 14°-34°
fredianii 22° 5 12°-32°
fulgurata 25° 5 15°-35°
propinqua 30° 6 18°-42°
raropunctata 27° 6 15°-39°
obliquicallosa 25° 6 13°-37°
strictiumbilicata 26° 4 18°-34°
sulcogradata 26° 5 16°-36°
undata 25° 7 11°-39°
plicatula 28° 7 14°-42°
pseudoepiglottina 33° 6 21°-45°
vittata 30° 7 16°-44°

Tanea
koeneni 18° 4 10°-26°

Tectonatica
astensis 25° 5 15°-35°
prietoi 22° 3 16°-28°
tectula 24° 7 10°-38°

mean

��)# = ( 4!�� �% ��� � !�� �% �� �� � ��$�!$ � �� �" ����������!
���!���� ,� ����!� 
 ��))� 55=: �� � �� ��� �-#

Natica

virguloides very thick, overlapping the basal fasciole; anterior lobe well developed, tongue-shaped, obscuring the 
adapical part of the umbilicus. 

Cochlis

depressofuniculata moderately thick to thick, subquadrangular, ending some distance from the basal fasciole; anterior lobe 
indistinct.

epigloafuniculata thick, subquadrangular, reaching the basal fasciole; anterior lobe absent. 

fredianii moderately thin, slightly narrowing abapically, ending near the basal fasciole but not touching it; 
anterior lobe indistinct. 

fulgurata thick, short and broad, ending some distance from the basal fasciole; anterior lobe indistinct. 

obliquicallosa thick, slightly narrowing abapically, ending some distance from the basal fasciole; anterior lobe 
indistinct.

plicatula quadrangular, rather wide and thin, nearly reaching the basal fasciole; anterior lobe indistinct. 
propinqua rather thick, subquadrangular, never reaching the basal fasciole; anterior lobe indistinct. 

pseudoepiglottina moderately thick, narrowing abapically, ending close to but not in touch with the basal fasciole; anterior 
lobe indistinct. 

raropunctata moderately thick, slightly narrowing abapically, ending near the basal fasciole but not touching it; 
anterior lobe very small to indistinct. 

strictiumbilicata thick, narrowing abapically, ending close to but not reaching the basal fasciole; anterior lobe indistinct. 
sulcogradata rather thin and short, ending some distance from the basal fasciole; anterior lobe indistinct.  
undata rather thick, subquadrangular, ending some distance from the basal fasciole; anterior lobe indistinct. 
vittata thin to moderately thick, ending some distance from the basal fasciole; anterior lobe small, pointed. 

Tanea
koeneni quadrangular, rather wide and thick, ending some distance from the basal fasciole; anterior lobe absent. 

Tectonatica 

astensis quadrangular, rather wide and thick, ending at the level of the basal fasciole; anterior lobe small, 
subrounded, or indistinct. 

prietoi subrectangular, moderately wide and rather thin, ending at the level of the basal fasciole; anterior lobe 
absent.

tectula subquadrate, rather thick; anterior lobe absent. 
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basal fasciole 
Natica

virguloides poorly differentiated, marked by the bending of the growth lines 
Cochlis

depressofuniculata wide, markedly depressed, defined abaxially by the sudden deviation of growth lines 
epigloafuniculata moderately wide, markedly depressed, defined abaxially by the sudden deviation of growth lines. 
fredianii wide, edged abaxially by a low, rounded step. 
fulgurata moderately wide, bluntly rounded, defined abaxially by a low, obtuse angulation 
obliquicallosa wide, sharply edged abaxially by a low step 
plicatula nearly indistinct 
propinqua moderately wide, bounded abaxially by a rounded step 

pseudoepiglottina blunt and rather broad, defined abaxially by a very low step, occasionally only by the sudden 
deviation of the growth lines 

raropunctata wide, sharply edged abaxially by a low step 
strictiumbilicata moderately wide, not prominent at all, defined abaxially by the sudden bending of the growth lines 
sulcogradata wide and blunt, defined abaxially by the deviation of the growth lines or by a spiral, incised line 

undata wide, triflingly prominent or not prominent at all, defined abaxially by the sudden deviation of the 
growth lines or by an incised spiral line 

vittata poorly differentiated, defined abaxially by the bending of the growth lines 
Tanea

koeneni nearly indistinct. 
Tectonatica 

astensis nearly indistinct. 
prietoi nearly indistinct. 
tectula indistinct.
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background color pattern 
Natica

virguloides not observable 14. reddish brown dots and 2 spiral rows of large, approximated, irregular 
spots

Cochlis

depressofuniculata light brown  

reddish pattern which may consist of: 
1. uneven, irregularly arranged spots  
2. spirally elongated oval spots
3. triangular spots and/or chevron marks which may fuse to form collabral 
stripes

epigloafuniculata light brown reddish pattern of: 
15. uneven, subquadrangular spots, irregularly arranged into spiral rows

fredianii light brown reddish pattern of: 
10. moderately large, even spots irregularly arranged into collabral rows 

fulgurata pale yellowish brown  

reddish pattern which may consist of: 
4. usually crowded, small and even dots often arranged in collabral rows 
5. axial zigzag lines or stripes
6. uneven, variously sized dots and spots arranged in irregular collabral rows 
7. spots replaced by chevron markings during growth

plicatula light gray   reddish brown pattern of 4 spiral rows of squarish or chevron spots 

propinqua light brown   
reddish pattern of: 
8. dense, undulating, collabral lines or stripes; spots may replace lines in later 
growth stages (rare occurrence) 

pseudoepiglottina 
uniform pale brown to pinkish brown 
without any color pattern 
pale reddish brown

red pattern which may consist of: 
4. small and even dots roughly arranged in collabral rows 
9. crowded, uneven and irregularly arranged small dots which may fuse 
adapically to form subsutural chevron markings 
1. uneven, variously sized and irregularly arranged spots 

raropunctata brown to light brown  

reddish brown pattern which may consist of: 
4. usually crowded, small and even dots often arranged in collabral rows 
10. large, even spots irregularly arranged in collabral rows 
1. uneven, irregularly arranged, large spots 
11. spirally elongated spots 
3. spots and chevron marks occasionally fused to form collabral stripes 
12. irregular spiral broken lines 

obliquicallosa pale brown 

4. usually crowded, small and even dots often arranged in collabral rows 
1. uneven, irregularly arranged spots 
11. spirally elongated spots 
12. irregular spiral broken lines 

strictiumbilicata pale brown  reddish pattern of: 
1. uneven, irregularly arranged spots  

sulcogradata light brown 

reddish brown pattern which may consist of: 
4. usually crowded, small and even dots often arranged in collabral rows 
10. large, even spots irregularly arranged in collabral rows 
11. spirally elongated spots 

undata pale brown

reddish pattern which may consist of: 
8. gently undulating collabral lines occasionally interrupted or partially replaced 
by variously shaped spots 
13. axially elongated, oval spots arranged in collabral rows

vittata pinkish white 16. reddish brown irregular reticulated pattern of interconnected polygons 
and 2-3 spiral rows of brown spots; a subsutural dark band is also present 

Tanea
koeneni uniform pale brown  apparently without any color pattern 

Tectonatica 
astensis pale brown; protoconch light grey 17. dark brown subsutural band  
prietoi mottled pale brown 18. alternating brown and whitish spots forming 3 weak spiral rows 
tectula pale brown 19. reddish brown, undulating collabral lines associated with a dark brown 

subsutural band 
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Natica 
1.   virguloides 7, 9, 15, 16, 17, 18 5, 7, 12, 13, 14, 15, 16, 17, 18 3, 4, 5, 7, 8, 9, 12, 14, 15, 16, 17, 

18
Cochlis 

2.   depressofuniculata 7, 9, 13, 14, 15, 16, 17, 18 3, 7, 11, 12, 13, 15, 16, 17, 18 3, 4, 5, 7, 8, 9, 11, 12, 14, 15, 16, 
17, 18 

3.   epigloafuniculata 7, 9, 14, 16, 17, 18 2, 4, 5, 7, 8, 10, 14, 15, 16, 18 1, 2, 6, 7, 8, 9, 10, 11, 12, 13, 14, 
16, 17, 18 

4.   fredianii 7, 9, 13, 14, 15, 16, 17, 18 3, 7, 12, 13, 15, 16, 17, 18 1, 2, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 
15, 16, 17, 18 

5.   f ulgurata 7, 9, 13, 14, 15, 16, 17, 18 1, 3, 6, 7, 9, 11, 12, 13, 15, 16, 17, 
18

1, 2, 4, 6, 7, 8, 9, 10, 11, 12, 13, 14, 
16, 17, 18 

6.   obliquicallosa 7, 9, 13, 14, 15, 16, 17, 18 5, 7, 12, 13, 14, 15, 16, 17, 18 3, 4, 5, 7, 9, 12, 14, 15, 16, 17, 18 

7.   plicatula 1, 2, 3, 4, 5, 6, 8, 9, 10, 11, 12, 13, 
14, 15, 17 

1, 2, 3, 4, 5, 6, 8, 9, 10, 11, 12, 13, 
14, 17 1, 2, 3, 4, 5, 6, 8, 10, 11, 12, 13, 15 

8.   propinqua 7, 9, 13, 14, 15, 16, 17, 18 3, 7, 12, 13, 15, 16, 17, 18 1, 2, 3, 4, 5, 7, 9, 13, 14, 15, 16, 17, 
18

9.   pseudoepiglottina 1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 16, 
18 5, 7, 13, 14, 15, 16, 17, 18 1, 2, 3, 4, 5, 6, 8, 10, 11, 12, 13, 14, 

15
10. raropunctata 7, 9, 13, 14, 15, 16, 17, 18 3, 7, 12, 13, 15, 16, 17, 18 3, 4, 5, 7, 9, 12, 14, 15, 16, 17, 18 
11. strictiumbilicata 7, 9, 13, 14, 15, 16, 17, 18 2, 5, 7, 14, 15, 16, 17, 18 2, 3, 4, 5, 7, 9, 14, 15, 16, 17, 18 

12. sulcogradata 7, 9, 13, 14, 15, 16, 17, 18 1, 2, 4, 5, 6, 7, 8, 10, 14, 15, 16, 18 1, 2, 3, 4, 5, 6, 7, 9, 10, 13, 14, 15, 
16, 17, 18 

13. undata 2, 4, 5, 6, 7, 8, 10, 11, 12, 14, 16, 
17, 18 

1, 2, 4, 5, 6, 7, 8, 9, 10, 14, 15, 16, 
18

3, 4, 5, 7, 8, 9, 12, 14, 15, 16, 17, 
18

14. vittata 1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 13, 
16, 18 

1, 3, 6, 7, 9, 11, 12, 13, 15, 16, 17, 
18

1, 2, 3, 4, 5, 6, 8, 9, 10, 11, 12, 13, 
15, 17 

Tanea 
15. koeneni 1, 2, 4, 5, 6, 7, 8, 10, 11, 12, 16, 17, 

18
1, 2, 3, 4, 5, 6, 8, 9, 10, 11, 12, 13, 

14, 17 
1, 2, 4, 6, 7, 8, 9, 10, 11, 12, 13, 14, 

16, 17, 18 
Tectonatica 

16. astensis 1, 2, 3, 4, 5, 6, 8, 9, 10, 11, 12, 13, 
14, 15 

1, 2, 3, 4, 5, 6, 8, 9, 10, 11, 12, 13, 
14, 17 1, 2, 3, 4, 5, 6, 8, 10, 11, 12, 13, 15 

17. prietoi 1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 13, 
15

1, 2, 4, 5, 6, 7, 8, 9, 10, 11, 14, 15, 
16, 18 

1, 2, 3, 4, 5, 6, 8, 10, 11, 12, 13, 14, 
15

18. tectula 1, 2, 3, 4, 5, 6, 8, 9, 10, 11, 12, 13, 
14, 15 

1, 2, 3, 4, 5, 6, 8, 9, 10, 11, 12, 13, 
14, 17 1, 2, 3, 4, 5, 6, 8, 10, 11, 12, 13, 15 

��)# 	5 ( 4&�����9 � ��%% � �� � �� ���������" � ��&� � ���# >�'&� � � % � �� �� �� � ,! %� �% %���� ��!&��- ��� � ��� �"�� �� �� � +"��"
�� ������'&��" � %��� �"�� �� �" ! %� �%  ��" ��+� �� �" )���� �% �" ������ � � ���������" � ��&� � ��� ,��!&���  �"��&'" ?-#
�!! �" ��&�� � �!��� � �������� ,� ����!� 
 ��))� 55=: �� � �� ��� �- �� !��� �#
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Natica            
virguloides     

Cochlis            
depressofuniculata          
epigloafuniculata        
fredianii           
fulgurata        
obliquicallosa           
plicatula         
propinqua           
pseudoepiglottina          
raropunctata           
strictiumbilicata           
sulcogradata           
undata        
vittata         

Tanea            
koeneni            

Tectonatica            
astensis         
prietoi         
tectula       
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���' )�� �� � )� � � ���� '���$ � �� ��� ��� �"�� ��� 
�% �" ��� � ����'�� ��� �� ��� ���)! # �� %���� �" �� (
�� � �% ������ "�$ �" �� ��&!&� +��" 	(3 ���'���!
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�� �" �  � �% � ��%% � �� ,� +- ' � ��� �!!�������#

����' �" $�!�� ' � �� !��� � )� G�)�� ,	00	-�
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species reference umbilical callus operculum remarks 
Natica (Cryptonatica) clausa
Broderip & Sowerby, 1829 Marincovich, 1977 

Cryptonatica clausa
(Broderip & Sowerby, 1829) Majima, 1989 

Cryptonatica affinis (Gmelin, 
1791) = Natica clausa Broderip & 
Sowerby, 1829 

Bouchet & Waren, 1993 

Cryptonatica clausa
(Broderip & Sowerby, 1829) Saito in Okutani, 2000 

large, semicircular, 
completely filling the 
umbilicus or separated from 
the umbilical wall by a 
narrow groove 

smooth type-species of 
Cryptonatica

Natica (Tectonatica) bougei
Sowerby, 1908 Cernohorsky, 1972 

large, semicircular, 
completely filling the 
umbilicus 

smooth  

Tectonatica filosa
(Philippi, 1845) Bouchet & Waren, 1993 

large, semicircular, 
separated from the 
umbilical wall by a narrow 
groove, slightly wider 
abapically

smooth  

Cryptonatica ichishiana
(Shibata, 1970) Majima, 1989 

large, semicircular, 
completely filling the 
umbilicus 

smooth  

Natica (Tectonatica) janthostoma
Deshayes, 1839 Marincovich, 1977 

Cryptonatica janthostoma
(Deshayes, 1839) Majima, 1989 

Cryptonatica janthostoma
(Deshayes, 1839) Saito in Okutani, 2000 

large, semicircular, 
separated from the 
umbilical wall by a groove 
of variable breadth, wider 
adapically

smooth or with 
weak marginal 
striations 

Natica (Cryptonatica) pusilla
Say, 1822 Abbott, 1954 

Tectonatica pusilla
Say, 1822 Warmke & Abbott, 1961 

large, semicircular, 
separated from the 
umbilical wall by a narrow 
groove 

smooth  

Cryptonatica ranzii
(Kuroda, 1961) Saito in Okutani, 2000 

large, semicircular, 
completely filling the 
umbilicus 

smooth  

Natica (Tectonatica) robillardi
Sowerby, 1893 Cernohorsky, 1972 

large, semicircular, 
completely filling the 
umbilicus 

smooth  

Natica (Tectonatica) tecta
Anton, 1839 Kilburn, 1976 

large, semicircular, 
completely filling the 
umbilicus 

smooth 

Cryptonatica wakkanaiensis
Habe & Ito, 1984 Saito in Okutani, 2000 

large, semicircular, 
completely filling the 
umbilicus 

smooth 

Cryptonatica zenryumaruae
Habe & Ito, 1976 Saito in Okutani, 2000 

large, semicircular, 
completely filling the 
umbilicus 

smooth  

Tectonatica tectula
(Sacco, 1891) 

Pavia, 1980; our 
specimens 

large, semicircular, 
separated from the 
umbilical wall by a narrow 
to moderate groove in the 
mid-abapical part 

1 fine, shallow 
groove bounding the 
smooth marginal 
area

type-species of 
Tectonatica

Tectonatica astensis
(Sacco, 1891) 

Pavia, 1980; our 
specimens 

rather large, subtriangular, 
separated from the 
umbilical wall by a 
moderate to wide groove in 
the mid-abapical part 

1 fine, shallow 
groove bounding the 
smooth marginal 
area

Cryptonatica figurata
(Sowerby, 1914) Saito in Okutani, 2000 

large, semicircular, 
separated from the 
umbilical wall by a narrow 
groove 

1 fine, shallow 
groove bounding the 
smooth marginal 
area

Cryptonatica hirasei
(Pilsbry, 1905) Saito in Okutani, 2000 

large, semicircular, 
completely filling the 
umbilicus 

1 fine, shallow 
groove bounding the 
smooth marginal 
area

Cryptonatica operculata
(Jeffreys, 1885) Bouchet & Waren, 1993 

large, semicircular, 
separated from the 
umbilical wall by a narrow 
groove 

1 fine, shallow 
groove bounding the 
smooth marginal 
area
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Tectonatica prietoi
(Hidalgo, 1873) our specimens 

moderate to small, 
separated from the 
umbilical wall by a wide 
groove 

1 fine, shallow 
groove bounding the 
marginal area; 
marginal area with 
2-3 fine grooves 

Tectonatica rizzae
(Philippi, 1844) Bouchet & Waren, 1993 

moderate, subtriangular, 
separated from the 
umbilical wall by a rather 
wide groove in the mid-
abapical part 

1 fine, shallow 
groove bounding the 
smooth marginal 
area

Cryptonatica adamsiana
(Dunker, 1859) Majima, 1989 

small to large, nearly 
semicircular, separated 
from the umbilical wall by 
a moderate to broad groove 

with 2 well 
developed marginal 
grooves 

neither Cryptonatica
nor Tectonatica;
according to the 
fugure of the 
operculum, probably 
Tanea

Cryptonatica bathybii
(Friele, 1879) Bouchet & Waren, 1993 poorly developed undescribed 

umbilical characters 
not consistent with 
neither Cryptonatica 
nor Tectonatica

Natica (Tectonatica) 
janthomostoides (Kuroda & Habe, 
1949) 

Marincovich, 1977 

Cryptonatica andoi (Nomura, 
1935) = Tectonatica
Janthomostoides Kuroda & Habe, 
1949

Majima, 1989; 
Saito in Okutani, 2000 

large, semicircular, usually 
separated from the 
umbilical wall by a groove 
of variable breadth 

with 2 well 
developed marginal 
grooves 

neither Cryptonatica
nor Tectonatica;
according to the 
fugure of the  
operculum, probably 
Tanea

Natica (Cryptonatica) oregonensis
(Conrad, 1865) Marincovich, 1977 

large, semicircular, 
separated from the 
umbilical wall by a narrow 
groove 

with 1 low marginal 
ridge 

probably neither 
Cryptonatica nor 
Tectonatica

Natica (Tectonatica) simplex
Sowerby, 1897 Kilburn, 1976 

large, semicircular, usually 
separated from the 
umbilical wall by a narrow 
groove at least abapically, 
completely filling the 
umbilicus in some shells 

with numerous, fine 
marginal threads 

figure of the 
operculum needed 
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