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ABSTRACT

An up-to-date commented check-list of the shallow-water marine molluscs of
Pico, Faial, Flores and Corvo islands (Azores, Portugal) is provided, based on
literature records, on material deposited at the Department of Biology of the University
of the Azores (DBUA) as a result of the scientific expeditions “Flores/89",
“Agores/89” and “Pico/91", and on photographic material at the Department of
Oceanography and Fisheries/University of the Azores (DOP/UA). The collections of
the Museu Carlos Machado ~ Histéria Natural, MCM-HN, of the Museu de Zoologia
- Museu de Histéria Natural da Faculdade de Ciéncias e Tecnologia da Universidade
de Coimbra, MZ/MHN-FCTUC, and the mollusc collection deposited at DOP/UA
were surveyed and the results are included in this report.

Two hundred and fifty five taxa of shallow-water molluscs are reported to Pico,
Faial, Flores and Corvo Islands (196 Gastropoda, S0 Bivalvia and 9 Cephalopoda).
Of these, 32 are dubious records (23 Gastropoda, 8 Bivalvia and 1 Cephalopoda),
there remaining 197 confirmed species to these islands. A total of 26 taxa were
identified only down to the genus level (25 Gastropoda and 1 Bivalvia).

RESUMO

Fornece-se a lista actualizada dos moluscos marinhos de dguas costeiras recolhidos
nas ilhas do Pico, Faial, Flores e Corvo, com base na bibliografia e nas amostras
colhidas aquando das expedigoes cientificas “Flores/89*, Agores/89™ e “Pico/91". As
fotografias submarinas de moluscos tiradas pelos biclogos marinhos do DOP/UA -
Departamento de Oceanografia e Pescas/Universidade dos Agores (pdlo da Horta,
Faial), como parte do projecto “Roteiro para o turismo sub-aquatico dos Agores”
foram também utilizadas neste trabalho.

As colecgoes do Museu Carlos Machado — Histéria Natural, MCM-HN, do Museu
de Zoologia - Museu de Histéria Natural da Faculdade de Ciéncias e Tecnologia da
Universidade de Coimbra, MZ/MHN-FCTUC ¢ a colecgdo de moluscos existente no
Departamento de Oceanografia e Pescas da Universidade dos Agores, DOP/UA foram
também revistas e os resultados s@o aqui incluidos.

Duzentas e cinquenta e cinco taxa de moluscos litorais estdo dados para as ilhas
do Pico, Faial, Flores e Corvo (196 Gastropoda, 50 Bivalvia e 9 Cephalopoda).
Destes, 32 sdo registos duvidosos (23 Gastropoda, 8 Bivalvia ¢ 1 Cephalopoda),
existindo portanto 197 espécies confirmadas. Um total de 26 taxa foram identificados
somente até ao género (25 Gastropoda e 1 Bivalvia).
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INTRODUCTION

Pico and Faial are two of the nine
islands of the Azorean archipelago
and are located in the Central gronp
just five miles apart, The channel
between the twao islands 1s shallow,
with a maximum depth of aboul
75 m. Flores and Corvo are the
Western Group of islands of the
Azores, separated 234 km from the
tormer and 24 km from each other.

Few works have been published
about the shallow-water marine
molluscs of these islands (Mac
Andrew, 1856; Drouét, 1858; Maorclel,
I889; Dautzenberg, 188%; Dautzenberg
& Fisher, [897; Nobre, 1924, 1930,
Nordsieck, 1972, Azevedo. 1990;
Avila, 1996;. Avila & Azcvedo,
1996, 1997).

In spite of that, Faial is one of the
malacologically best known islands
of the Azores. The first work dealing
with the marine molluscs of Faial
Island was that by Drougt (1858),
who assigned a total of 12 species to
this 1sland. Simroth (18881 added
Mitra cornicula (Linnacus, 1758)
and Dautzenberg (1889) added 50
species, thus elevating the total 1o 63.
Dautzenberg & Fisher (18973 and
Nobre (1924) added 2 and 1 new
records, respectively.  Nobre, in
1930, gave a total of 24 species o
Faial, 10 of which being new records.
After him, only sparse studies have
been made by Chapman (1955),
Backhuys (1975, including remarks
on the Azorean Ellobiidae), Arruda &
Gordo (1984), Bumay & Marting
(1988), Gofas (1989, 1990), Gongalves
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(1991, a detailed check-list on the
Cephalopoda of the Azores), Menezes
(1991), Goncalves & Martins (1993),
Wirtz & Martins (1993) and Morton
{1995). All these authors increase the
species list of Faial in 21 new
records.  As a result of the “Agores
897 scientific expedition, held by the
Department of Oceanography and
Fisheries of the University of the
Azores (DOP/UA), 52 species of
shallow-water marine molluscs were
found at the Faal island, thus adding
22 new records. Between May 1996
and October 1997, the project
fmagDOP has contributed 1o increase
this checklist, especially on what
respects the Gpisthobranchia,

On what concerns the Westem
islands, only o handful of authors
have published about the shallow-water
marine maolluscs of Flores (Mac
Andrew, 1836; Drouét, 1858, Dautzen-
berg, 1889, Nobre, 1924, 1930,
Azevedo & Gofas, 1990).

METHODOLOGY

An exhaustive review of the
literature was made. In this paper, we
have also included the shallow-water
species that are cited 1o the Azores,
without further information (island
and location) (e.g. Mac Andrew,
I856; Jeffreys, 1879, 18814, I8B81b,
882, 1883, 1884a, 1884b, 1883),
whenever these records were confirmed
by other authors. We have considered
only primary sources, so papers
where species are mentioned based
only on bibliography were not taken
in account (e.g. Tebble, 1976;
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DBUA 179, 190, 240, 264, 265, 271, 458, 496,
499, 554, 562, 579, 669, 670, 672, 677, 714.

Family Acmaeidae
Acmaea virginea (O.F. Miiller, 1776)
Tectura virginea Miiller, 1776. Azores
(Jeffreys, 1882: 671).
Lottia virginea Miiller, 1776. Between
Areia Larga and Madalena (Drouét, 1858: 43).
Acmaea virginea (Miiller, 1776). Horta
(-15 to -20 m, Stn. 103, “Hirondelle”, 1887)
(Dautzenberg, 1889: 67). Pico (Nobre, 1924:

82: 1930: 60). Santa Cruz (Azevedo &
Gofas, 1990: 83). Azores {(Morton ez al,
1998: 139).

Acmaea virginea (O.F. Miiller, 1776).
DBUA 182, 197, 240, 274, 278, 398, 410,
420, 433, 434, 457, 558, 560, 561, 562, 570,
666, 667, 668, 670, 672, 677, 726.

Family Scissurellidae
Anatoma crispata Fleming, 1828
Scissurella crispata Fleming, 1828.
Azores (Jeffreys, 1883: 88).
Remarks: there are recent records of this
species to Sdo Miguel island.

Sinezona cingulata (0.G. Costa, 1861)

Schismope fayalensis Dautzenberg, 1889.
Horta, Faial (-15 to -20 m, Swmn. 103,
“Hirondelle”, 1887) (Dautzenberg, 1889:
63). Santa Cruz, Flores (Azevedo & Gofas,
1990: 83). Pico (Avila & Azevedo, 1996:
106). Azores (Morton et al., 1998: 88, 89).

Sinezona cingulata (O.G. Costa, 1861).
DBUA 204, 268, 274, 276, 277, 446, 465,
466, 467, 468, 470, 471, 472, 475, 481,
492, 493, 496, 499, 500, 545, 564, 662,

hl, 49

Family Haliotidae

Haliotis coccinea Reeve, 1846
Haliotis coccinea Reeve; 1846. Littoral of
Pico and Faial (Drougt, 1858: 38). Faial
(MZ/MHN-FCTUC 1109) (erroneously labeled
as Haliotis stomatiaeformis Reeve, 1846).
Haliotis cf. coccinea Reeve, 1843. Santa
Cruz, Flores (Azevedo & Gofas, 1990: 83).
Remarks: Nobre (1930) had doubts about
the specimens of Haliotis coccinea listed
to the Azores. We also consider this a
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dubious record because, from hundreds of
living specimens and shells that we have
seen from almost all the islands, none
seemed to us like Haliotis coccinea.

Haliotis tuberculata tuberculata Linnaeus,
1758
Haliotis tuberculata Linnaeus, 1758. Azores,
at shore (Mac Andrew, 1856: 119). Shores of
Pico and Faial (Drouét, 1858: 37). Pico and
Horta, Faial (Nobre, 1924; 82; 1930: 59-60).
Reserva do Mome da Guia (Gongalves &
Martins, 1993: 32). Faial (Wintz, 1995: 137).
Santa Cruz, Flores (Morton et al., 1998: 78).
Haliotis tuberculata tuberculata
Linnaeus, 1758. ImagDOP s5140-16,
5240-09. DOP/ML 0003. DBUA 193, 197,
233, 240, 263, 392, 433, 460, 496, 498, 499,
565, 566, 662, 668, 670, 672, 677, 726.

Family Trochidae
Clanculus bertheloti (d’Orbigny, 1840)
Clanculus bertheloti (d'Orbigny, 1834).
Azores, at shore (Mac Andrew, 1856: 121, 147).
Remarks: this record needs to be confirmed.

Jujubinus exasperatus (Pennant, 1777)

Calliostoma (Jujubinus) exasperatus
(Linnaeus, 1766). Azores (Mac Andrew,
1856: 147).

Trochus exasperatus Pennant, 1777. Azores
(Jeffreys, 1883: 105).

Trochus (Ziziphinus) exasperatus (Pennant,
1777). Off Faial (-80 to -150 m, Stn. 75,
“Challenger”, 1873) (Watson, 1886: 696).

Calliostoma (Jujubinus) exasperatus
(Pennant, 1777). Horta (-15 to -20 m, Stn.
103, “Hirondelle”, 1887) (Dautzenberg,
1889: 63).

Calliostoma exasperatus (Pennant, 1777).
Cais do Pico (Nobre, 1924: 82; 1930: 59).
Horta (Nobre, 1924: 82; 1930: 59).

Jujubinus exasperatus (Pennant, 1777).
Lajes do Pico (Azevedo, 1990: 59). DBUA
371,372,378, 388, 394, 395, 396, 400, 405,
415,418, 421, 422, 424, 429, 432, 438, 486,
555, 558, 560, 561, 565, 567, 568, 569, 579,
671, 672, 726.

Jujubinus exasperatus form iricolor
(Pennant, 1777). Pico (Avila & Azevedo,
1996: 106).
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Tujubinus psendogravinge Nordsieck.
1973
Ju]ubmus pseudogravinae Nordsieck,
Sitta Cra Flore A e A
Gl oy k41 Pi (A & Arevel
i), DBUA §95, 267, 274, 27K, 28i
W0, 3. [0S 3GG 400, 405, 407

408 432 441, 462, 500, 556, 563, 574, 576,
660, 661, 662, 669, 672, 726.

Jujubinus striatus (Linnaeus, 1758)
Trochus striatus Linnaeus, 1758. Azores,
shore to -27 m (Mac Andrew, 1856: 120).
Remarks: this record needs to be confirmed.

Gibbula magus (Linnaeus, 1758)
Gibbula magus (Linnaeus, 1758). Horta (-15
to -20 m, Swm. 103, “Hirondelle”, 1887)
(Dautzenberg, 1889: 63). Pico (Avila &
Azevedo, 1996: 106). Azores (Morton et al.,
1998: 88, 144). DBUA 410,421,422, 424, 661,

Calliostoma sp.
Calliostoma sp. Santa Cruz (Azevedo &
Gofas: 84).

Calliostoma laugieri (Payraudeau, 1826)
Trochus laugieri (Payraudeau, 1826).
Azores, -7 to -20m (Mac Andrew, 1856: 120, 147).
Remarks: we consider this a dubious record.
According to Poppe & Goto (1991),
Calliostoma laugieri 1s limited to the
Mediterranean sea, although Nobre (1936)
quotes this species to Portugal, from
Setibal bay south to Algarve. More
recently, Rolan (1984) quoted this species
to Ria de Vigo and Trigo Trigo & Otero
Schmitt (1987) recorded it also from Ria
de Pontevedra, Galiza (north-western Spain).

Calliostoma zizyphinum (Linnaeus, 1758)
Trochus zizyphinus Linnaeus, 1758.
Azores (Mac Andrew, 1856: 119, 147).
Trochus (Zizyphinus) zizyphinus Linnaeus,
1758. Off Faial (-80 to -150 m, Stn. 75,
“Challenger”, 1873) (Watson, 1886: 696).
Calliostoma conuloides Lamarck, 1822.
Horta (-15 t0 -20 m, Stn. 103, “Hirondelle”,
1887) (Dautzenberg, 1889: 62).
Calliostoma  zizyphinum
1758). Azores (Morton et al.,

(Linnaeus,
1998: 144).

AN A [, &(4d) dn{-323

ImagDOP s110-4, s225-19. DOP/ML 0003,
0021. DBUA 557, 579, 668, 433, 670, 672.

Family Skeneidae
Ldeweniphalus aromoniformis (Seguciza
' 1 876)
I .1“',._,, y densecortaia (ledire
1884). Horta (-15 to -20 m, Stn. 103, “eron-
delle”, 1887) (Dautzenberg, 1889: 46).

Family Turbinidae

Bolma rugosa (Linnaeus, 1767)
Turbo rugosus Linnaeus, 1766. Azores, -

16 to -108m (Mac Andrew, 1856: 148).
Remarks: although cited to the Azores, and living
in depths studied by us - usually it lives between
-15 to -25m (Poppe 4 Goto, 1991) - we have
never seen this species in any of the islands.

Family Tricoliidae
Tricolia pullus azorica Dautzenberg, 1889
Phasianella pullus Linnaeus, 1758. Azores,
-5 to0 -9 m (Mac Andrew, 1856: 121, 148).
Phasianella azorica Dautzenberg, 1889.
Horta (-15 to -20 m, Stn. 103, “Hirondelle”,
1887) (Dautzenberg, 1889: 62).
Phasianella pulla (Linnaeus, 1758). Cais
do Pico e Areia Larga (Nobre, 1924: 82;
1930: 59). Horta (Nobre, 1924: 82; 1930: 59).
Faial (MZ/MHN-FCTUC 1002).
Tricolia pullus Linnaeus, 1758.
(Morton et al., 1998: 88, 89, 144).
Tricolia pullus azorica Dautzenberg,
1889. Santa Cruz and Faja Grande, Flores
(Azevedo & Gofas, 1990: 84). Lajes do Pico
(Azevedo, 1990: 59). DBUA 188, 190, 193,
195, 197, 208, 240, 266, 270, 274, 278, 281,
286, 368, 374, 376, 377, 378, 380, 381, 382,
384, 387, 388, 391, 393, 394, 395, 396, 398,
400, 403, 405, 408, 409, 410, 428, 429, 438,
440, 441, 452, 453, 459, 460, 462, 465, 468,
471, 492, 493, 496, 499, 500, 545, 551, 553,
554, 555, 556, 557, 558, 560, 561, 563, 564,
560, 568, 569, 570, 571, 574, 575, 579, 662,
666, 667, 668, 670, 672, 677, 726.

Azores

Order APOGASTROPODA
Family Cerithiidae
Cerithium zebrum Kiener, 1842
Cerithium zebrum Kiener, 1842. Madale-
na, Pico (Drouét, 1858: 30).
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Remarks: we were not able to up-date the
synonymy of this species. However,
Reeve (1866), gives this species to
Galapagos islands, so we consider this to
be a dubious record.

Bittisem sp.

Cerithium reticulatum (da Costa, 1778).
Azores, shore to -115 m (Mac Andrew, 1856:
124, 150) (misidentification).  Azores
(Jeffreys, 1885: 56-57) (misidentification),

Bittium reticulatum (da Costa, 1778).
Horta, Faial (-15 to -20 m, Sin. 103,
“Hirondelle”, 1887) (Dautzenberg, 1889:
41). Madalena, Areia Larga e Cais do Pico
(Nobre, 1924: 79; 1930: 55). Horta, Faial
(Nobre, 1924: 79; 1930: 55). Lajes do Pico
(Azevedo, 1990: 59). Azores (Morton et al.,
1998: 88, 89) (misidentification).

Bittium cf. reticulatum (da Costa, 1778).
Santa Cruz (Azevedo & Gofas, 1990: 85)
(misidentification).

Bittium sp. DOP/ML 0010. DBUA 181, 182,
188, 190, 193, 196, 197, 206, 240, 266, 274, 276,
278, 281, 286, 368, 369, 370, 371, 372, 373, 374,
375,376, 377,378, 379, 380, 381, 382, 384, 385,
386, 387, 390, 391, 393, 394, 395, 396, 397, 398,
399, 400, 403, 405, 407, 408, 409,410, 412, 414,
415,416,417,418,422,424, 427, 428, 430, 434,
435,436, 437,438, 439, 441,442, 443, 445, 446,
447,448, 449, 450, 452, 453, 456,457, 458, 459,
460, 462, 463, 465, 466, 467, 468, 469, 470, 471,
472,474, 475, 476,478, 480, 481, 483, 486, 489,
492, 493, 496, 499, 500, 545, 546, 551, 553, 555,
556, 557, 558, 560, 561, 563, 564, 565, 567, 568,
569, 570, 571, 572, 574, 575, 576, 579, 659, 661,
662, 665, 666, 668, 670, 672, 677, 726.

Remarks: The protoconch is similar to that

of Bittium latreillii (Payraudeau, 1826) -

Bittium depauperatum Watson, 1897

(species from Madeira and Canary islands)

and quite different from the protoconch of

Bittium reticulatum (da Costa, 1778)

(mainland species) (Diego Moreno, pers.

comm.). For additional information about

this species see Avila & Azevedo (1997).

Family Fossaridae
Fossarus ambiguus (Linnaeus, 1758)
Fossarus adansoni Philippi, 1844. Azores,
at the shore (Mac Andrew, 1856: 123, 149).

Fossarus ambiguus (Linnaeus, 1758).
Madalena (Stn. 109) (Dautzenberg, 1889:
45). Horta, Faial (Nobre, 1924: 80; 1930:
56). Lajes do Pico (Azevedo, 1990: 59).
Santa Cruz and Faja Grande, Flores (Azevedo
& Gofas, 1990: 85). Azores (Morton et al.,
1998: 89). DBUA 182, 228, 286, 387, 448,
458, 459, 465, 471, 472, 475, 489, 492, 496,
500, 661, 662, 665, 666, 677.

Family Litiopidae
Litiopa melanostoma Rang, 1829
Litiopa gratelupeana Drouét, 1858,
Among the “sargasso”, between the islands
of Flores and Corvo (Drouét, 1858: 28-29).
Litiopa melanostoma Rang, 1829. Azores
(Morton et al., 1998: 133).

Family Triphoridae
Cheirodonta pallescens (Jeffreys, 1867)
Cheirodonta pallescens (Jeffreys, 1867).

Santa Cruz, Flores (Azevedo & Gofas, 1990:
85). DBUA 240.

Marshallora adversa (Montagu, 1803)

Triforis perversa (Montagu, 1803). Azores
(Mac Andrew, 1856: 150).

Triforis perversa B.D.D., 1884. Pico
(Nobre, 1930: 55).

Triphora adversa (Montagu, 1803). Santa
Cruz, Flores (Azevedo & Gofas, 1990: 85).
Lajes do Pico (Azevedo, 1990; 59).

Marshallora adversa (Montagu, 1803).
DBUA 186, 193, 197, 240, 281, 373, 374,
379, 380, 407, 428, 441, 493, 560, 563, 574,
662, 665, 666, 672.

Monophorus erythrosoma (Bouchet &
Guillemot, 1978)
Monophorus erythrosoma (Bouchet &
Guillemot, 1978). DBUA 421, 574,

Monophorus perversus (Linnaeus, 1758)

Triforis perversa (Linnaeus, 1758). Azores
(Jeffreys, 1885: 57). Pico (Nobre, 1924: 79).
Horta, Faial (Nobre, 1924: 79; 1930: 55).

Monophorus perversus (Linnaeus, 1758).
Azores (Morton ef al., 1998: 144).

Monophorus thiriotae Bouchet, 1985
Monophorus thiriotae Bouchet, 1985.
Azores (Bouchet, 1985: 24-26).
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Rissow guernei Davtzenberg, 1584

Rissoa puernei Dautzenberg, 188Y, Hona.
Famal <15 1o -20m, Sta. 103, “Hivondelle",
1RET) (Dautzenberg, 1889 421 Lajes do
Pico (Azevedo, 1900: 39).  Santa Cruz.
Flares (ntemidal poal) «Gedas, 1990; 1003,
Santa Croz and Faji Grande, Flores (Azevedo &
Gofas, 1990; 8S). Pico (Avils & Azevedo,
1966: 106). Azores (Moston et al.,, 1998: B,
WO DBUA TR, 190 193, 195, 220, 240,
274, 28], 372, 381, 382, 387, 397, 398, 4,
447, 243 448 231, 452, 459, 440, 4602, 468,
470, 4TI, 472, 473, 475, 492, 493, 496, 499,
500, 551, 554, 556, 565, 566, 568, 570, 571,
374, 579, 661, 66D, 666, 66T, 726,

Setia sp.
Serice sp. Santa Crug, -20 m {Azevedo &
Gofas, 1990: 85). DBUA 274, 276, 277, 281,
A4G A0, 45T, 4TS, 496, 499, 662.

Setia pulchorrima (Jeffrevs. LEAR)
Cingula pulcherrima (Ieffreys, 1848).
Azores (Knudsen, 1095. 143.144),
Kemarks: thas record needs 10 be confirmed,

Setia subvaricosa Golas, 1999

Sena subvaricosa Golas, 199%).  Sunta
Cruz, Flores (20 m) {Gofas, 1990: 103),
Pico tAvila & Azeveda, 1996 106). Azores
(Manon e ad, 1998 144), DBUA 1858, 193,
195, 223, 274, 281, 4111, 447, 451, 442, 465,
467, AT1. 481, 496, 499, 500, 545, 557, 564,
571, 574, 660, 662, 666,

Alvamia abstersa van Jder Linden & van
Aarlsen, 1993
Alvania obsoleta vim der Linden, 1993,
Lages o Pico harbar (van der Linden, 1997
0. Azores (Hoenselaar 8 Gould, 1998: 710,
Alvania abstersa van der Linden & van
Aarlsen, 1993 DRUA 726,

Alvania angioyl van Asrisen, 1982

Alvania watsend Schwartz.  Hora, Faial
(-15 o -20m, Sur 103, "Hicondelle”, 1587)
[ Draunzenbesg, 1889; 51 ).

Alvania angloyi van Aansen, 1982, Hona
=3 o -7t and Moone da Guag, Faial <20 m)
("Biagores”, 1971) (Golas, 1990; 112} Santa
Cruz, Floges (<20 m, “Flores 19897 (Gotas,
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PO90: 1128 Sanea Cruz, Flores, -20 m
| Azevedo & Golas, |990; 83}, Pico (Avila &
Azevedo, 1996 1061, Azores (Momon 2 af |
1908: K8, 89). DBUA 188, 227, 274, 277,
K1 372, 374, 370, 304, 308, 500, 407,410,
412, 462, 493, 496, 459, 556, 560, 564, 568,
571, 574, 379, 6664,

Alvania deani (Flanley sn Thorpe, 18445
Risvou calathes Foshes & Hanley, 1858,
Azores, <10 o 90 m (Mac Andrew, 15356:
1213
Remarks: this record needs 1o be conlirmed.

Afvamwia cencellate (da Costa, | 7781

Rizsoa  cremulata  (Michaud, 1837y
Avores, shore to <90 m (dac Andrew, 1556
121, 148).

Advania cancellata (da Costa, 1778).
Hoets, Faial (<15 00 =20 a, S, 108, “Hirondelle™,
IRST) {Dauzenberg, 1889 491 Compmon
on all the islands (Nabre, 1924 80, 1930
37 Lajes do Pico [Azevedo, 1990; 59)
Santa Cruz, Flores (intertidal pool and
al 20 m, "Flares, 19897) (Golas, 1990 104)
Sama Cruz. Flores (Azevedo & Golas,
1990, 83). Azares (Moaon & al, 1998
144y, DBEUA 197, 240, 274, 281, 370, 34,
305, 405, 408, 410,411, 415,421, 422, 418,
4] 4a0, 248 459, 458 495 406, 499, 500
555, 558, 561, 569, 570, 574, 579, 659, 664,
a6, BaZ, 465, A6, 667, 670, 672, 677, 726

Alvania ciptex (Linnacus, 1758)

Risvoo pranudara Philipp, 1836 Azoies.
& shore (deadl (Mac Andrew, 1856: 121)
Femarks: Dautzenberg (1889} stated  his
doabts about the specific status of the
specimentst adennhied by Mac Andrew.
e apree with har and consader, Lo, tha

this record needs 10 be confirmed.

Atvania mediclittoralis Gofas, 1989

Alvania marae {(d"Orbigny). Pico (Nobre,
1924: &1 19k 57)

Alvarnia mediolittoralis Golas, 1989
Horta, Faial 7 m. “Biagares™, 1971) (Godas,
1989, 39, 1990 110). Lajes da Pico
(Azevedo, 199 59)  Santa Cruz. Flones
tinterticdal podls and roulders (Gofay, 1990
LI, Santa Crui Flores (Azevedo & Gofas,
199¢; 85 Azoces IMomon e al, 1998 RE,
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89). DBUA 188, 193, 197, 229, 240, 274.
409, 410, 411,421,428, 434, 438, 441, 442,
444, 445,446,448, 449, 450, 451, 452, 453,
455, 456, 457, 458, 459, 460, 461, 462, 471,
473, 474, 475, 476, 483, 486, 489, 490, 492,
493, 496, 499, 500, 351, 553, 558, 560, 561,
564, 565, 566, 568, 570, 571, 574, 579, 659,
661, 662, 663, 665, 666, 667.

Alvania poucheti Dautzenberg. 1889

Alvania poucheri Dautzenberg, 1889.
Horta (-17 m, “Biagores™, 1971) (Gofas,
1990: 108). Pico (Avila & Azevedo, 1996: 106).
DBUA 240, 368. 369, 370, 371, 372, 373, 377.
378, 379, 380, 384. 387, 393, 394, 395, 397. 398,
400, 405, 407, 409, 410. 411. 427, 447, 457, 465,
493, 499, 500, 556, 563, 570, 666.

Alvania sleursi (Amati, 1987)

Manzonia sleursi Amau. 1987. Bay of
Horta, Faial (-20 m, “Hirondelle” Sin. 193,
1888) (Amati, 1987: 25-30).

Alvania sleursi (Amati, 1987). Bay of
Horta, Faial (-20 m, “Hirondelle” Sin. 193,
1888) (Gofas, 1990: 107). Santa Cruz. Flores
(Gofas, 1990: 107). Pico (Avila & Azevedo,
1996: 106). DBUA 410. 411, 446, 448, 457,
458, 459, 493, 496, 499, 500, 666, 667, 726,

Cingula ordinaria Smith
Cingula ordinaria Smith. Feteira, mid-tide
(Chapman, 1955: 803).
Remarks: probably this species is Cingula
rifasciata (1. Adams, 1798).

Cingula trifasciata (1. Adams, 1798)

Rissoa cingillus (Montagu, 1803). Azores,
at shore (Mac Andrew, 1856: 122, 148).

Cingula cingillus (Montagu, 1803). Pico
(Nobre, 1924: 80; 1930: 57). Horta (Nobre,
1924: 80; 1930: 57).

Cingula trifasciata (Adams, 1798). Santa
Cruz. Flores (among boulders, high in the
intertidal, “Flores. 19897) (Gofas, 1990:
119).  Santa Cruz. Flores (mediolittoral)
(Azevedo & Gofas, 1990: 85). Lajes do Pico
(Avila, 1996: 27). Faja Grande. Flores
(Morton er al., 1998: 103). Poga da Barra,
Lajes do Pico (Morton er al., 1998: 157).

Cingula rrifasciata (J. Adams, 1798).
DBUA 205, 240. 442, 445, 448, 449, 457, 460.
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461, 470, 474, 475, 489, 490, 496, 499, 500,
659, 660, 661, 662, 663, 665, 666, 667, 726.

Crisilla postrema (Gofas, 1990)

Setia abjecta (Watson, 1873). Horta (-15
to -20 m, Stn. 103, “Hirondelle”, 1887)
(Dautzenberg, 1889: 52).

Setia picta (Jeffreys, 1867). Homna (-15
to -20 m, Stn. 103, “Hirondelle”, 1887)
(Dautzenberg, 1889: 33).

(7) Alvania (Crisila) sp.
(Azevedo & Gofas, 1990: 85).

Alvania (Crisilla) postrema Gofas, 1990.
Horta, Faial (-3 m, -7 m, -17 m, “Biagores”,
1971) (Gofas, 1990: 115). Santa Cruz, Flores

Santa Cruz

(intertidal pool) (Gofas, 1990: 115). Pico
(Avila & Azevedo, 1996: 106). Azores
(Morton et al.. 1998: 88, 89).

Crisilla postrema (Gofas, 1990). DBUA

188, 198, 274, 277, 379, 384, 398, 405, 412,
447, 462, 465, 470, 472, 492, 496, 499, 500,
545, 564, 670.

Manzonia crassa (Kanmacher, 1798)
Manzonia crassa (Kanmacher, 1798).
Azores (Morton er al., 1998: 88, 89).
Remarks: we have doubts about this record.
Although some shells at first sight do
resemble Manzonia crassa, several were
photographed and ali showed the typical
characters (protoconch, microsculpture of
the body whorl) of Manzonia unifasciata.

Manzonia unifasciata Dautzenberg, 1889
Manzonia costata (1. Adams, 1797). Hora,
Faial (-15 to -20m. Sm. 103, “Hirondelle”,
1887) (Dautzenberg, 1889: 51, Nobre, 1924:
80; 1930: 56). Pico (Nabre, 1924: 80; 1930: 56).
Manzonia unifasciata Dautzenberg, 1889,
Horta, Faial (-20m, “Hirondelle”, Stn. 193,
1888); Horta, Faial (-3m. “Biagorcs, 1981)
(Gofas, 1990: 1l6). Santa Cruz, Flores
(intertidal pools. “Flores. 1989™) (Gofas,
1990: 116). Santa Cruz, Flores (Azevedo &
Gofas, 1990: §5). Poga da Barra, Lajes do
Pico (Morton et al.. 1998: 157). DBUA 188,
266, 273, 274, 281.380, 381, 395, 397, 395,
403, 409, 410, 442.443, 445, 446, 449, 451,
452, 462,470,471, 475, 476, 486, 492, 493,
496, 499, 500, 556, 571, 574, 579, 660, 661,
662, 665, 666, 667, 670, 726.
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Nassa ascanias Braguére, 1789, Lisaral
of Pico 1Dvoude, 1858: 321,

Hinia incrassata (Striim, 17681 Samia
Cruz, -20 m (Azevedo & Gofas, 1990 85)
Azores (Monon e @l 1998 144)

Nassariuy incrarsatuy (Strom, 1768).
DBUA 193, 200, 231, 240, 368, 414, 416,
418, 422, 424, 43, 437, 436 553, 555, 534,
S60, 363, 368, 569, 576, 378, 5T, 668, 472,
677

Nassarius reticubatns (Linnacus, [758)
Buceimen valgaum Gmebn, 17910 Fawl
(Adunsan, 1757 fide Deouet, 1858)
Remarks. according 10 CLEMAM,
Buccinum vidgaram Gmelin, 17%] s a
dubrous synonym of Nassaries reficudatus
(Linnacus, 1758).

Fanuly Columbellidae
Columbella adansomd Menke, 1853

Columbella  rustica Linnacus, 767,
Azores, o shore (Ma¢ Andrew, 1556 130)
(rtsidenafication).

Columbetla rastica var. vzorica (Diouée,
18581, Pieo (Drower, 1838: 14)

Columbelfa mercatoria (Linnseus, | 758)
Azores tDroudt, IBSS: 35), MZ/MHN.
SRCTUC 43w,

Colwubella rustica (Linnacus, 758,
Hora, Faal (-15 w0 -20m, S, (03, "Hiron-
delle”, 1887) (Damtzenberg, 1889 35)
Laginha, Faizl (low mediolittoral and also
among nfralitional seaweed) (Aruda &
Gowdo, 1984 27} tmisidentd eanon ),

(?) Columbella puichelle (de Blamville,
1820) ot Frmnad €15 10 20 o St 00, “$hiron
delle”, 13871 ( Dautzenberp, 1889: 36,

Columbella rustica (Linnacus, 767
Madalena; Cais do Pico (Nobee, 1922 77,
1930 52) imisidentifcatinn)

Colwnbella of. nestica (Linnneus, 17675,
Samia Crue, Flores ( Azevedo & Golas, 1990
&5} Lmisidenulication),

Columbella adansoni Menke, 1853 Fual
(Winz, 1995 150). Samta Cruz, Flover
(Monon «2 ol 1998 78). DBUA 1R 153,
197, 233, 240, 278, 377, 408, 405, 425, 433.
533, 336, 357, 561, 563, 545, 567, 569, 570,
574, 576, 578, 579, 6h2, 668, 670, 671. 672,
677

St

Hemarks, according o Qlivena (1995),

Columbella  adansomi  Menke, 1853
(Macaronesial has a plankioteophic type of
development n contrast with Columbella

rustiea (Linnaeus, 1T58) (Mediterranzan
and West African Alantic coasts south 1o
Sencgal), which has non-plunkiouaphic
developmen, Genetie analysis performed
by that awthor supports thk distmction af the
two species. However, as po Colembella
from the Azores were used in s genetic
studies, if in the future any differences he
found. the name Columbells azorica
Droudt, 1858 is available for the Azarcan
Columiwella.

Fumily Costellarndae

Vexillum zebrinwm {d"Orhigny, 1840)
Mitra zebring &' Orlagny, 1839, Azores, s

shore (Mac Andrew, | 856: 128, 152).

Remarks: we consider this to be a dubious

record.  In fact. this species was only
reported by Mac Andrew, and it is seferred
10 the shore, a well explored site where it
has not been found afterwands.

Family Mitriclae

| Mitra corniculum (Linnaseus, 1738)

! Mitra cormicichon Linnacus, 1758, Harta,
Faidl (Simrotly, 1888; 214). [maeDOP
21316 DBUA 400, 201, 402, 5, 642,

167,471, 672,674, 677
I Mitra cornivieda | Linnaens, 1758), Casdn

‘ Pico (Nobre, 1924: 77; 1930- 51 Hana,
Fural (Nobee, 19240 7). Lagnha, Faial

Lotpoods witl anteadittornl  chpraciernistics)

N LATmIda & Goarde, 1984: 28)

& Mitra cornea Lamarck, 181
Mirre fusca Reeve, 1B4). Azores, s stiore
{Mac Andicw, 1856 128, 130,

Mitra toricea Droudt, 185K, Pioo (Draos,
1 854: 15),

Mirra migra (Gmelin, 1791). Santa Cruz,
Flores (Azevedoe & Gofas, 1900 83, Munon
ef al.. 1998, 78) (massdennfication)

Mirra comea Lamarck, 181). dmaeDOP
5139.2 DBUA 197, 213, 378, 387, 400,401,
4N 405, 48, 233 571, 579

Remarks: Mitra cormea Lamarck, [R811 was
restored as valid name, distinguished from
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Azevedo, 1996: 106). Poca da Barra, Lujes
do Pico (Morton ¢t al., 1998: 157). DBUA
490, 491, 659, 660, 661, 665.

Subclass PULMONATA
Order BASOMMATOPHORA
Family Ellobiidae
Auriculinella bidentata (Montagu, 1808)
Auricula alba (7) Jeffreys. Azores, ut shore
(Mac Andrew. 1856: 116).
Leuconia bidentata Montagu,
Azores (Mac Andrew, 1856: 145).
Auriculinella bidentata (Montagu, |808).
Santa Cruz, Flores (mediolittoral) (Azevedo
& Gofas, 1990: 80). Lajes do Pico (Avila,
1996: 27). Faja Grande, Flores (Morton er
al.,, 1998: 103). Santa Cruz harbor, Flores
(Morton et al., 1998: 119). Poca da Barra,
Lajes do Pico (Morton et al., 1998: 157).
Poc¢a do Cao, Lajes do Pico (Morton er al..
1998: 160). DBUA 659, 660, 661, 665, 6066.

1808.

Mpyosotella inyosotis (Drapamaud, 1801)

Auricula bicolor Morelet, 1860. Pico
(Morelet, 1860: 200).

Auricula vespertina Morelet, 1860. Pico
(Morelet, 1860: 210).

Alexia bicolor (Morelet, 1860). Madalena
and Areia Larga, Pico (Nobre, 1924: 75;
1930: 97). Horta, Faial (Nobre, 1924: 75;
1930: 97).

Alexia gracilis (Lowe, 1835). Madalena,
Pico(Nobre.1924:75; 1930: 96). Hort... Faial
(Nobre, 1924: 75; 1930: 96).

Ovatella (Myosotella) myosotis (Drapamaud,
1801). Areia l.irga and Cachorro, Pico
(Backhuys. 1975: 57).

Myosorella myosotis (Draparnaud, 1801).
Pico (Avila & Azevedo, 1996: 106). Faja
Grande, Flores (Morton e al., 199s: 163).
Poga da Barra, Lajes do Pico (Morton er wl..
1998: 157). Poca do Cuo, Lajes do Puw
(Moron ¢t al., 1998: 160). DBUA 494, 500.

Ovatella vulcani (Morelet, 186(0)
Auricula vulcani Morelet, 1860. Pico
(Morelet, 1860: 207).
Marinula vulcani Morelet, 1860. Madalena.
Pico (Stn. 109) (Dautzenberg, 1889: 19).
Alexia aequalis (Lowe, 1832). Madalena.
Pico (Nobre. 1924; 75; 1930: 96-97).

Lajinha, Faial (Nobre, 1924: 75). Horta, Faial
(Nobre, 1924: 75; 1930: 97). TFores (Nobre,
1924: 75; 1930: 96-97) (misidentification).

Ovatella aequalis (Lowe, 1832). Lajes do
Pico (Backhuys, 1975: 56). Lajinha, Faial
(Backhuys. 1975: 56) (misidentification).

Ovatella vulcani (Morelet, 1860). Lajes do
Pico (Avila, 1996: 27). Faja Grande, Flores
(Morton et al., 1998: 103). Santa Cruz
harbor, Flores (Morton et al., 1998: 119).
Poc¢a da Barra, Lajes do Pico (Morton et al.,
1998: 157). Poga do Cao, Lajes do Pico
(Morton et al., 1998: 160). DBUA 490, 659,
660, 661, 665, 666, 677, 726.

Pedipes pedipes (Gmelin, 1791)

Pedipes afra Férussac. In crevices, near the
sea (Drouét, 1858: 25-26).

Pedipes afer Gmelin, 1790. Madalena,
Pico (Stn. 109) (Dautzenberg, 1889: 19).
Madalena, Pico (Nobre, 1924: 76; 1930: 97).
Lajes do Pico and Areia Larga, Pico
(Backhuys, 1975: 55). Horta, Faial (Nobre,
1924: 76: 1930: 97). Lajinha, Faial
(Backhuys, 1975: 55). Flores (Nobre, 1930:
97).

Pedipes pedipes (Gmelin, 1790). Lajes do
Pico (Avila, 1996: 27). Pocga da Barra, Lajes
do Pico (Morton et al., 1998: 157). Poga do
Cdo, Lajes do Pico (Morton er al., 1998:
160). Faja Grande. Flores (Morton er al.,
1998: 103). Santa Cruz harbor, Flores
(Morton ¢ al., 1998: 119). DBUA 490, 660,
665, 677, 726.

Pseudomelampus exiguus (Lowe, 1831)

Pseudomelampus exiguus (Lowe, 1831).
Lajes do Pico (Avila, 1996: 27). Pico [Avila
& Azevedo, 1996: 106). Pogada Barra. Lajes
do Pico (Morton er al., 1998: 157). Poca do
Cao, lLajes do Pico (Morton er al., 1995:
160). Faja Grande. Flores (Morton et al..
1998: 103). DBUA 05Y. 661, 665, 677.

Family Siphonariidae
Williamia gussonii (da Costa, 1829)
Fatella gussonii da Costa, 1829. Azores.
-22 10 -36 m {(Mac Andrew, 18506: 118).
Williamia gussonii da Costa, 1329, Sana
Cruz, Flores (-20 m) (Azevedo & Gofas.
1990: 86). DBUA 240, 714.
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Parvicardiam ovale (GB. Sowerby 11,
1840}y
Cardium  fascsarums Montagu, 1503,
Azores Uellreys, 1881 708E  Homa, Fal
(<15 w0 =20 m., St 193, “Hirondelle”, 1887}
(Dautzenberg, 1889 81). Reserva do Moale
s Gy, Falal (Gorgalves & Marins, 1993,
32
Cardivm (Papyrideal trawsversale
Deshayes, 1851, Hoon, Faial (15 1o .20m,
St 103, “Hiroodelle™, [587) (Daurzenberg,
1889: 811, Horta hashor (Morton. 1967: 37).
Papvicardivem ovale (Sowerby, 1840},
Santa Cruz. Flores (Azevedo & Godas, 15910
HT), Azores (Moston of of , 1WIS. BB, #9),
Parvicardium avale (G R, Sowerby 11,
1840). DBUA 181, 193, 1958, 222, 240, 24,
7R, 288, 3TN, 377, 3TR, 403, 409, 420, 553,
358, 360, 368, 6%, $71, 374, 666,
Remarks: Parvicardivm veovmi described
by wvan Aarsen, Moolenbeck  and
Gittenberger gn 1984 and recorded rom
Formigas by Avila & Azevedo (1997, was
later consulered 10 be the young «f
Parvicardinm ovale (G.B. Sowerbw (1, 1R40),

Plagiocardinm papillosym (Toli, 1795)

Cardiom papillasa (Poli, 1795). Azores
(Muc Andrew, [BS6c 141 Jeffeeys, 18810
707 Azores  Floges (40 m, S 54,
“Hirondelle™) i Dmnzenberg & Fucher, 1897,
2111 Dredged from Cais do Pico (Nobee,
1924 85, 19A00 63)  Dredped sside sl
vatside Hora harbor, Faal (Nobre, 1924; 85;
193k 63},

Plagiocendium papllomm (Poli, 1793)
DOPIML DOOK, DRLUA 240D, 380, 403, 574,
370, 666, 668, 670, 671, 677, 126

Family Solenidae
Solen marginaius Pultency, 1799
Soien vagina Linnacus, 1758 Azores (o
18 m) (Jeffreys, 1R8I 929).
Remarke. thas record needs 1o be confirmed.

Tramily Tellinidae
Tellina donacina Lannagus, | 758
Telling donacing Linmaeus, 1755 Hosts,
Famd (+15 10 <20 m. Ste 103, “Hhirondelie”,
ISHT) (Duutrenbers, 1R ¥6).
Moerella  donacing Linnacus,
Arores (Monon e al., 1998 1445

1758
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Tellina incarnata Linnacus, 1758

Tellinag incarnara Lmnmieus, 1758, Azores
(Romer, 1871; 1273 Cais do Pico (Nobre, 1950
64). Dredped mt Horta harbee, Faial (Nobre,
1924; %6} DOWML 0022, DRUA 420, 677.

Tellina squalida Pulieney, 1799, Azares
(Tefreys, 188 he T19),

Tellina {Angwlus) squalida Pulleney,
1799, Horta, Faal (<13 10 220 m, Sin. 103,
"Hirondelle", 1887y (Drautzenberg. |889: 86),

Tellina (Lacioling) squatida Monugu,
18053, Homa harbor, Falel (Morton, 1967,
Additians).

Angulus sgualidus Pulteney, 1799, Azoees
IMaoron el 199K, [44],

Family Psammobuidae
Grari costnlata (Turton, 1822)
Psammebia costalate Turton, 1822, Horta
bay, Fuial (20 m. Sm.29, “Hireodelle".
1588 (Dantzenberg & Fischer, 1897 217).
Gart costlata (Tunton, 18220 Azores
{Meston e wl, 1998 144).

Family Semelidac
Ervilia cayianea (Montagu, 1803}
Ervilia castanea IMontagu, 1803), Azores
(Moae Andrew, 1856 104, 138; Momon eral |
1948 89, 144). Hona, Faial (<15 to .20 m,
St 103, “Hirondedle™, 1887 (Dauzenberg,
1889: 84). Moma bay, Faial (-20 m, Stn.29,
“Hirondedle™, 1RSH) (Duatzenberg & Fscher,
1897 218) Faial (Wirte, 1995 187), Fico
(Avila & Azesedo, 19960 106).  fwayDOP
s284-31. DBUA IS, 240, 032, 416, 420,
470, 499, 300, 57O, 571, 574, 579, 670, 672,
T14, 726

Abra alba (W, Wood, 1802)
Abra alba (W Wood, 1802),
(Morton e al, 1948 144}

Azores

Family Glossidas
Clogsuy humanus (Linnseus, 1758)
Fsocardia cor {Linnacus, 1758),  Azoes
Ceflreys, 15810 710)
Remarks: this record needs o be confirmed.

Family Veneridae
Veous casing Linnaeus, 1758
Venus castna Linnoeus, 1758, Arores
(Jeffreys, 1884a 145) Cais do Pico (dredged
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al -54 m) (Nobre, 1924: 85; 1930: 63). Honta
harbor, Faial (Morton, 1967, Additions).

Globivenus effossa (Philippi, 1836) ex
Bivona ms.

Venus effossa (Bivona, 1836). Azores
(Talisman Expedition) (Jeffreys, 1884a: 145;
Nobre, 1936: 257).

Globivenus effossa (Philippi, 1836) ex
Bivona ms. DOP/ML 0023.

Timoclea ovata (Pennant, 1777)
Venus (Pasiphae) ovata Pennant, 1777.
Honta, Faial (-15 to -20 m, St. 103, “Hirondelle”,
1887) (Dautzenberg, 1889: 82). Azores (Morton
eral, 1998: 144). DBUA 420, 714.

Gouldia minima (Montagu, 1803)
Gouldia minima (Montagu, 1803). Azores
(Morton et al., 1998: 144). DBUA 420, 672,

Callista chione (Linnaeus, 1758)

Cytherea chione (Linnaeus, 1758). Azores
(sublittoral to -72 m) (Mac Andrew, 1856: 106, 140).

Venus chione (Linnaeus, 1758). Azores (0
to -219 m) (Jeffreys, 1881a: 716).

Meretrix (Callista) chione Linnaeus,
1758. Horta, Faial (littoral rocks) (Stn. 104,
"Hirondelle”, 1887) (Dautzenberg, 1889: 82).
Horta, Faial (Nobre, 1924: 85; 1930: 63).

Callista chione (Linnaeus, 1758). Horta
harbor, Faial (Morton, 1967, Additions).
Azores (Morton er al.,, 1998: 144). DBUA 420.

Tapes decussata (Linnaeus, 1758)
Tapes decussatus (Linnaeus, 1758). Horta
harbor, Faial (Morton, 1967, Additions).

Venerupis pullastra (Montagu, 1803)
Tapes pullastra (Montagu, 1803). Madalena,
Pico (Nobre, 1924: 85; 1930: 63-64).

Order MYOIDA
Family Hiatellidae
Hiatella arctica (Linnaeus, 1767)
Hiatella arcrica (Linnaeus, 1767). Azores
(Morton et al., 1998: 133, 194).

Family Teredinidae
Psiloteredo megotara (Hanley in Forbes &
Hanley, 1848)
Teredo megotara Hanley, 1848.
(Morton er al., 1998: 133).

Azores

ACOREANA

FOOK, Sid): 487-525

Nototeredo norvegica (Spengler, 1792)

Teredo norvegica Spengler, 1792. Horla,
Faial (-15 to -20 m, Stn. 103, “Hirondelle”,
1887) (Dautzenberg, 1889: 85).

Teredo norvegica (Spengler, 1792). Cais
do Pico (Nobre, 1924: 86; 1930: 64).

Nortoteredo norvegica (Spengler, 1792).
Azores (Morton et al., 1998: 133).

Family Xylophagidae
Xylophaga dorsalis (Turton, 1819)
Xylophaga dorsalis (Turton, 1819). Horta,
Faial (-15 to -20 m, Stn. 103, “Hirondelle”,
1887) (Dautzenberg, 1889: 85).

Subclass ANOMALODESMATA
Order PHOLADOMYOIDA
Family Cuspidanidae
Cardiomya costellata (Deshayes, 1835)
Cuspidaria costellata Deshayes,
1832. Horta bay, Faial (-20 m, Sin.29,
“Hirondelle”, 1888) (Dautzenberg & Fischer,
1897).

Class CEPHALOPODA
Subclass COLEOIDEA
Order SEPIOIDEA
Family Spirulidae
Spirula spirula (Linnaeus, 1758)
Spirula peronii Lamarck, 1822. Azores
(Mac Andrew, 1856: 133). Pico, Areia Larga
(Nobre, 1924: 76; 1930: 50).

Family Sepiidae
Sepia officinalis Linnaeus, 1758
Sepia officinalis Linnaeus. Pico (Drouét,
1858: 23).
Remarks: dubious record.

Order TEUTHIDA
Family Loliginidae
Loligo forbesi Steenstrup, 1856

Loligo vulgaris Lamarck. Pico (Drouét,
1858: 23) (misidentification).

Loligo forbesi Steenstrup, 1856. Faial
(Porteiro & Martins, 1992: 119-120). Azores
(Guerra, 1992: 109-111). Flores (20 m depth,
Carlos Toste, pers. obs.). ImagDOP s137-31,
§137-32, 5137-33, s137-34, 5s137-35.
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and depih range (ak of the dive.
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