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AB STRACT. Bathybembix (B.) bairdii (Dall, 1889), a deep water mol lusc of the Fam ily Trochidae, was
col lected in the South east Gulf of Cal i for nia, Mex ico and off the coast of El Sal va dor dur ing ex plor atory
cruises  depths of 778 m - 2140 m and was very abun dant in El Sal va dor. In for ma tion on B. (B.) bairdii
dis tri bu tion pat tern from the Gulf of Cal i for nia in di cate that this spe cies is well adapted to se vere hypoxic (<
2.0 ml O2/l) to al most anoxic (0.07-0.15 ml O2/l) en vi ron ment. Abun dances of up to 769 kg per trawl were
de tected off the coast of El Sal va dor, with av er age pop u la tion den sity close to 25 kg/ha. This spe cies is
con sid ered as a po ten tial eco nom i cal sig nif i cant by-catch spe cies of the deep wa ter pandalids shrimp
fish ery.
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Distribución geográfica  y batimétrica de Bathybembix (Bathybembix) bairdii (Dall,
1889) (Mollusca, Gastropoda, Trochidae) en el Pacífico este

RESUMEN.  Bathybembix (B.) bairdii (Dall, 1889), un molusco de la Fa milia Trochidae de aguas profundas,
fue recolectado en el sureste del golfo de Cal i for nia, México y frente a la costa de la República de El
Sal va dor du rante cruceros exploratorios. Esta especie fue recolectada en profundidades de 778 m - 2140 m
y fue muy abundante en El Sal va dor. Los datos del golfo de Cal i for nia indican que esta especie está 
adaptada a condiciones hipóxicas severas (< 2.0 ml O2/l) hasta condiciones casi anóxicas (0.15-0.07
mlO2/l). Abundancias de hasta 769 kg por arrastre fueron detectadas frente a la costa de El Sal va dor, co una 
densidad me dia cercana a 25 kg/ha. Esta especie es considerada un recurso potencial de la fauna de
acompañamiento de la pesca de camarones pandálidos.

Palabras clave: Bathybembix (B.) bairdii, distribución, Pacífico este.
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IN TRO DUC TION

The ge nus Bath ybem bix Crosse, 1893 in -
clu des three spe cies of deep wa ter mo lluscs of
the fa mily Tro chi dae in the East Pa ci fic: Bath -
ybem bix (Bath ybem bix) bair dii (Dall, 1889), B.
(B.) mac do nal di (Dall, 1890), and B. (B.) hum -
bold ti Reh der, 1971. The se are re la ti vely lar ge
spe cies (43 mm, 55 mm and 75 mm ma xi mum
known height, res pec ti vely) that ha ve been re -
cor ded throug hout lar ge areas of the East Pa -
ci fic. Bath ybem bix (B.) bair dii dis tri bu tion ran -
ges from the Be ring Sea, Alas ka, to the Gulf of
Tehuan te pec, Me xi co, in depths of 350 m -
1400 m.  B. (B.) mac do nal di has been re cor -

ded from Pa na ma to Chi le,  depths of 200 m -
1200 m; and B. (B.) hum bold ti from Pe ru to
Chi le,  depths of 200 m - 1480 m, and off Gua -
te ma la at 1500 m. Three ot her deep-wa ter
spe cies (1460 m to 2490 m) from the East Pa -
ci fic that we re pre viously in clu ded in Bath -
ybembyx ha ve been trans fe rred to the ge nus
Ca llio tro pis Se guen zia, 1903: C. ce ra top ho ra
(Dall, 1896) has been re cor ded from off San
Die go, Ca li for nia, to El Sal va dor; C. equa to ria -
lis (Dall, 1896) from off San Die go to Pa na ma;
and C. ga la pa ga na (Dall, 1908), known from a
sin gle spe ci men co llec ted off the Ga la pa gos
Islands (Keen, 1971; Reh der, 1971; McLean & 
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Andra de, 1986; McLean & Gos li ner, 1996;
Sko glund, 2002). 

As in vir tually all spe cies of deep wa ter in -
ver te bra tes dis tri bu ting mostly bet ween the
tro pics, the re is litt le in for ma tion avai la ble on
the abun dan ce and lo cal dis tri bu tion for spe -
cies of the ge nus Bath ybem bix. They ha ve
been scar cely re por ted in li te ra tu re, alt hough
so me spe cies might re pre sen ted a fis hery po -
ten tial as by-catch of ot her spe cies of mo llusks 
or spe cies of deep wa ter shrimps and fis hes
(McCrae, 1994; Ve liz & Vás quez, 2000).

In re cent years, the re has been an in crea -
sing in te rest for ex plo ring deep wa ter ha bi tats
in so me coun tries bor de ring the Eas tern Tro pi -
cal Pa ci fic (ETP) eit her by using net trawls,
bent hic sled ges or bai ted traps (see Ka me ya
et al., 1997; Ra mí rez-Ro drí guez et al., 2003;
Hen drickx, 2005). Pre li mi nary sur veys ha ve
been or ga ni zed with a view to de tect new or
litt le known fis hery re sour ces that might be
used in or der to com pen sa te for the dra ma tic
de crea se of fis hing stocks (mostly of pe naeid
shrimps) along the con ti nen tal shelf. One of
the tar get ta xa of the se sur veys is the deep wa -
ter ca ri dean shrimp He te ro car pus (Pan da li -
dae), re pre sen ted in the ETP by three spe cies
(He te ro car pus af fi nis Fa xon, 1893; He te ro car -
pus hos ti lis Fa xon, 1893; He te ro car pus vi ca -
rius Fa xon, 1893) (Hen drickx, 1995). By-catch
spe cies ha ve so me ti mes been con si de red as
an im por tant se con dary re sour ce that could
con si de rably in crea se the in te rest to de ve lop a 
lar ge sca le fis hery if tar get spe cies has
enough fast po pu la tion du pli ca tes ra tes and
this spe cies has a sig ni fi cant eco no mi cal va -
lue. The pre sen ce of lar ge quan ti ties of B. (B.)
bair dii in ex plo ra tory trawls from off the coast
of El Sal va dor and re cords for this spe cies
from deep wa ter sam ples in the Sout heast Gulf 
of Ca li for nia, promp ted us to con si der this spe -
cies as a po ten tial fis hery re sour ce in the ETP
and to re port re cent da ta re la ted to the dis tri -
bu tion and abun dan ce of this spe cies.

MA TE RIAL AND METH ODS

Sam ples from the Sout heast Gulf of Ca li -
for nia, Me xi co, we re ob tai ned du ring a se ries
of four ex plo ra tory crui ses of the deep-sea

bent hos (TALUD crui ses) aboard the R/V El
Pu ma of the Uni ver si dad Na cio nal Au tó no ma
de Mé xi co. Fi ve tran sects, roughly per pen di -
cu lar to the coast, we re vi si ted in 2000-2001
(Fig. 1A) and a to tal of 57 sta tions we re sam -
pled with a 2.35 m wi de, 0.90 m high bent hic
sled ge ope ra ted at a depth ran ge of 550 m -
2250 m. Epi bent hic dis sol ved oxy gen con cen -
tra tions we re mea su red from wa ter sam ples
ob tai ned near bot tom (ope ning-clo sing bott -
les) with the Win kler met hod (du pli ca te sam -
ples) (see Hen drickx, 2001 for de tails).

Sam ples from El Sal va dor we re ob tai ned
in No vem ber and De cem ber 2000, when the
fis hery com pany ARKA S. A. de C. V.
(ISMARSA group) set up ex plo ra tory sur veys
of bent hic fau na bet ween 360 m and 1080 m
(200 - 600 fat homs). Sam ples we re ob tai ned
with a 21 m wi de, ca. 5 cm stretch-mesh, fis -
hing trawl (12 m - 14 m ope ning when traw -
ling), ope ra ted from the fis hing ves sel FAMAR
II (ca. 20 m ove rall length). Fis hing area off El
Sal va dor was de fi ned as the area ex ten ding
from 88° 00’ W to 90° 00’ W (Fig. 1B), tran -
sects we re de li mi ted by depth ran ge (360 m -
1080 m) and dis tan ce mea su red per pen di cu -
larly from the coast (120 km - 130 km). A to tal
of 16 trawls of about one hour each we re per -
for med. Fresh weight of ma jor groups of or ga -
nisms (i.e., crus ta ceans, mo lluscs, fish and
echi no derms) ob tai ned in each trawl was es ti -
ma ted using stan dard com mer cial spring sca -
les.

RE SULTS

Gulf of Ca li for nia, Mé xi co.  In ge ne ral,
sam ples whe re B. (B.) bair dii  (Fig. 2) was co -
llec ted we re do mi na ted by crus ta ceans, echi -
no derms, and fis hes. Be cau se sam ple weight
and spe cies com po si tion we re re la ti vely small
and the sam pling de vi ce used du ring the sur -
vey was qua li ta ti ve, no pro por tion of the catch
by ma jor groups is avai la ble.

A to tal of only 26 spe ci mens we re co llec -
ted in ni ne sam ples, from 778 m to 2140 m.
Most sam ples (8 out of 9) we re co llec ted at
<1240 m depth. Epi bent hic dis sol ved oxy gen
con cen tra tion va ried from al most ano xic (0.15
ml/l - 0.07 ml/l) to hypo xic (<2.0 ml/l), thus in di -
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ca ting a re la ti vely strong to le ran ce to low oxy -
gen con di tions for this spe cies. Most spe ci -
mens we re re la ti vely small con si de ring the
ma xi mum known si ze of this spe cies (55 mm
height) but in two sta tions they we re clo se to
their ma xi mum height (Ta ble 1).

El Sal va dor.  Sam ples ta ken off the coast 
of El Sal va dor con tai ned fi ve ma jor groups of
ma ri ne spe cies. Con si de ring all cap tu res,
shrimps (39.0%) and snails (33.0%) lar gely
do mi na ted com po si tion of the catch by weight.
Other nu me ri cally do mi nant groups in clu ded
fis hes (16.0%), lit ho did crabs (3.5%), and cep -
ha lo pods (0.5%). The rest (8.0%) mostly in clu -
ded echi no derms. Bath ybem bix (B.) bair dii
was co llec ted in 14 out of 16 sam ples, thus
sug ges ting re la ti vely broad dis tri bu tion in the
area of study. The cat ches we re re la ti vely
abun dant, but for tech ni cal rea sons no at -
tempts we re ma de to count the spe ci mens

cap tu red in the trawl. Fresh bio mass va ried
from 14 kg/traw/h  to 769 kg/trawl/h (Ta ble 2),
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Fi gu re 2. Bath ybem bix (B.) bair dii (Dall, 1889), Gulf of
Ca li for nia, Me xi co, Re gio nal Co llec tion of Inver te bra tes,
ICML, UNAM, Ma zat lán. A. Spe ci men with shell in tact. B.
Spe ci men with worn shell (ca ta lo gue EMU-7043).

Fi gu ra 2. Bath ybem bix (B.) bair dii (Dall, 1889), Gol fo de
Ca li for nia, Mé xi co, Co lec ción Re gio nal de Inver te bra dos,
ICML, UNAM, Ma zat lán. A. Ejem plar con con cha in tac ta.
B. Ejem plar con con cha gas ta da (ca tá lo go EMU-7043).

Fi gu re 1. Map of Me xi co (A) with sam pling lo ca li ties in the Sout heast Gulf of Ca li for nia and of the coast of El Sal va dor
(B). So lid cir cles in di ca te sam pling sta tions whe re ma te rial of B. (B.) bair dii was co llec ted; open cir cles co rres pond to
sam pling sta tions with no spe ci mens of B. (B.) bair dii. Dou ble sam ples in di ca ted by X 2. Depth shown in me ters.

Fi gu ra 1. Ma pa de Mé xi co (A) con las lo ca li da des de mues treo en el su res te del gol fo de Ca li for nia y de las cos tas de El
Sal va dor (B). Los círcu los só li dos in di can las es ta cio nes de mues treo en don de se re co lec tó ma te rial de B. (B.) bair dii;
los círcu los abier tos co rres pon den a es ta cio nes de mues treo sin es pe cí me nes de B. (B.) bair dii. Do ble mues treo in di ca -
do con X 2. Pro fun di dad en me tros.
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Ta ble 1. Re cords of Bath ybem bix (B.) bair dii and se lec ted epi bent hic en vi ron men tal va ria bles du ring the TALUD crui ses
in the Sout heast Gulf of Ca li for nia, Me xi co. St. = sam pling sta tion; NS = num ber of spe ci mens co llec ted per trawl.

Ta bla 1.  Re gis tros de Bath ybem bix (B.) bair dii y de va ria bles am bien ta les epi ben tó ni cas ob te ni das du ran te las cam pa -
ñas TALUD en el su res te del Gol fo de Ca li for nia, Mé xi co. St. = es ta ción de mues treo; NS = nú me ro de es pe cí me nes re -
co lec ta dos por arras tre.

Crui se Da te St. Lat. N - Long. W
Depth Dis sol ved O2

NS
Height

(m) (ml/l) (mm)

TALUD IV 26-VIII-2000 25 24º 53.2 - 108º 59.4 778-800 0.29 7 Ago-24

27-VIII-2000 33 25º 45.9 - 109º 48.1 1060-1090 0.51 3 51 - 54

TALUD V 14-XII-2000 11 23º 14.0 - 107º 00.0 850-870 0.07 5 23 - 26

14-XII-2000 14 23º 16.32 - 107º 40.7 2080-2140 1.98 1 10

15-XII-2000 18 24º 15.21 - 108º 17.15 940-990 0.15 3 33 - 38

TALUD VI 15-III-2001 18 24º 14.91 - 108º 16.28 890-950 0.29 2 32 - 34

16-III-2001 25 24º 51.68 - 108º 57.87 830-850 0.21 1 33

17-III-2001 34 25º  43.83 - 109º 53.97 1240-1220 0.86 1 52

TALUD VII 9-VI-2001 32B 26º 3.0 - 109º 55.4 780 0.1 3 30 - 31

Sam pling Da te Lat. N   -   Long. W
Depth Catch 

(m) (kg)

1 10/XII/00 12° 23’ - 88° 30’ 900 198

2 10/XII/00 12° 21.826’ - 88° 30.384’ 851 769

3 10/XII/00 12° 21’ - 88° 30’ 921 67

4 10/XII/00 12° 26’ - 88° 29’ 896 118

5 11/XII/00 12° 21’ - 88° 30’ 913 107

6 11/XII/00 ND 890 0

7 11/XII/00 12° 23.664 - 88° 30.070’ 912 45

8 11/XII/00 12° 27.885’ - 88° 27.117’ 920 136

9 11/XII/00 12° 27.408’ - 88° 24.850’ 907 14

10 13/XII/00 ND 898 0

11 14/XII/00 12° 24.711’ - 88° 30.073’ 824 64

12 14/XII/00 12° 25.950’ - 88° 28.800’ 900 34

13 14/XII/00 12° 24.831’ - 88° 30.007’ 857 67

14 15/XII/00 12° 20.930’ - 88° 26.160’ 900 28

15 15/XII/00 12° 24.707’ - 88° 30.052’ 852 15

16 15/XII/00 12° 28.160’ - 88° 22.030’ 900 103

Ta ble 2. Re cords of Bath ybem bix (B.) bair dii from the FAMAR II crui ses off the coast of El Sal va dor. ND = no da ta.

Ta bla 2. Re gis tros de Bath ybem bix (B.) bair dii de las cam pa ñas FAMAR II fren te a las cos tas de El Sal va dor. ND = sin
da tos.



re cor ding an ave ra ge of about 110 kg/trawl/h.
A rough es ti ma tion of ave ra ge den sity using a
traw ling speed of 2.0 knots, pro vi des ca 25
kg/ha (swee ping met hod). This pre li mi nary in -
for ma tion in di ca tes that B. (B.) bair dii is re la ti -
vely abun dant in the sam pling area wit hin the
depth ran ge bet ween 800 m -  925 m. Con si -
de ring the si ze ran ge of co llec ted spe ci mens
(32 mm - 44 mm height) and the ma xi mum
known si ze of this spe cies, spe ci mens we re of
ave ra ge si ze.

DIS CUS SION

Although the re is one re cord for B. (B.)
bair dii from off Isla San Pe dro (Guay mas; 27°
39’ N, 111° 21’ W) (one sam ple co llec ted in
1968 by the R/V “T. Roo se velt”; Scripps Insti -
tu tion of Ocea no graphy Mo llus ca Ca ta log
BI68-16), it has ap pa rently ne ver been re por -
ted from the Gulf of Ca li for nia. It is not in clu ded 
in the Mo llus ca spe cies re por ted by Par ker
(1964) for the Gulf of Ca li for nia. Hen drickx &
Brus ca (2005) omit ted it from their chec klist of
mo llusks from this area, thus over loo king the
Scripps ca ta log re cord. The da ta re por ted he -
re in di ca te that this spe cies is li kely dis tri bu ted
throug hout the sout hern Gulf of Ca li for nia (23o

14’ N to 26o 3’ N) and most pro bably fea tu re a
con ti nuous dis tri bu tion to the cen tral Gulf (at
least north to off Guay mas), but ap pa rently
with less fre quency of po si ti ve sta tion as re cor -
ded at El Sal va dor. The pre sen ce of the spe -
cies in deep wa ter off Gua te ma la is not sur pri -
sing con si de ring its pre sen ce in the Gulf of
Tehuan te pec, only 850 km north (Keen, 1971).  
It should be emp ha si zed that, con trary to what
Avi les & Pa che co (1998) re por ted in their pu -
bli ca tion, the only spe ci men of Bath ybem bix
(B.) bair dii they co llec ted in 1995 is from an off -
sho re lo ca lity off Ni ca ra gua (12o 06’ N, 87o 05’
W), and not from off the coast of El Sal va dor.

The dis co very of re la ti vely abun dant po -
pu la tions of B. (B.) bair dii off the coast of El
Sal va dor at depths ac ces si ble to com mer cial
trawl is per haps of in te rest for fis hery pur po ses 
as the spe cies pre sents an at trac ti ve and mar -
ke ta ble as pect, its re la ti vely lar ge si ze, and
tas te of coo ked spe ci mens is ade qua te for
mar ke ting, as de mons tra ted by tests ma de
with El Sal va dor spe ci mens by the lo cal re -

search team (unp. da ta). Tro chi dae ha ve not
been con si de red of com mer cial im por tan ce in
FAO fis hery area of the cen tral eas tern Pa ci fic. 
Only one in ter ti dal spe cies, Te gu la pe llis ser -
pen tis (Wood, 1828), rea ching up to 50 mm of
ma xi mum height and dis tri bu ted from Gua te -
ma la to Co lom bia, was in clu ded in a re cent re -
view of mo llusks im por tant for fis he ries (Pou -
tiers, 1995). Ho we ver, B. (B.) bair dii (lo cally
known as Baird’s top snail) has been re por ted
as one of the ma ri ne snails oc cu rring off  the
coast of Ore gon, USA, of in te rest for de ve lop -
ment of com mer cial fis hery (McCrae, 1994).
Accor ding to McCrae’s web pa ge, this spe cies
is dis tri bu ted bet ween 90 m - 540 m (50 and
300 fat homs), which is con si de rably sha llo wer
than re cords avai la ble in prin ted li te ra tu re, in -
clu ding the dis tri bu tion depth re cor ded in the
pre sent study.

Cat ches ob tai ned from off the coast of El
Sal va dor in di ca te that B. (B.) bair dii could be
con si de red a po ten tial by-catch spe cies of
deep wa ter Pan da lids shrimp fis hery if a well
ma na ged traw ling fis hery is to be de ve lo ped in
the area. Be fo re any ef fort of com mer cial fis -
hery in Cen tral Ame ri ca, ho we ver, the re sour -
ce should be tho roughly stu died, stocks, du pli -
ca tion ra tes and lon ge vity ade qua tely es ti ma -
ted, and a sus tai na ble fis hing po licy pro po sed.
As for the Gulf of Ca li for nia, ad di tio nal in for ma -
tion is re qui red to es ta blish if abun dan ce of B.
(B.) bair dii is ac tually hig her than what is re por -
ted he rein, and this might be achie ved by
using mo re ade qua te sam pling de vi ces for lar -
ge gas tro pods as used in El Sal va dor.
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de ve lop ment of fis hery and aqua cul tu re
(CENDEPESCA, Mi nis te rio de Agri cul tu ra y
Ga na de ría, El Sal va dor).
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