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Abstraet: Samples of benthic macrofauna wcre collected by trawl and grab-dredge during seasonal cruises 
along thrce transccts on the coastal shelf of Southern Sinaloa. Mcxico (SIPCO cruises) from 27 to 1 1 7  m 
and included 6 spccies of stomatopods. Squilla biformis Bigelow and S. parva Bigelow weTe the 1110st abun­
dant species. AH species were found in shallow water (31-75 m) except Squilla biformis which occurred 
mostIy below 100 m, wherc dissolved Qxygen concentration was lower than 0.6 miL. Othe! specics found 
are: Squillo panamensis Bigelow, S. hancocki Schmitt, Meiosquilla swetti (Schmitt) and Eurysquilla veleronis 
(Schmitt). 

Stomatopods of Ihe Eastern Pacific Region 
are well·known and up to 46 species or subspe­
cies are presently recognized in tbis geograph­
ical area. A large series of publications, most of 
Ihem by Raymond B .  Manning, of Ihe Smith­
sonian Institution, have recently been produced 
and have provided a very valuable and long 
awaited taxonomic and phylogenetic reorga­
nization of this group of crustaceans (Manning, 
196 1 ;  1963; 1968; 1970; 197 1 ; 1972a; 1972b; 
1972c; 1974; 1976; Reaka and Manning, 1980; 
1981). 

Stomatopods, commonly known as mantis 
shrimp ("catalina de mar" in México). represent 
an important group of species in Ihe Gulf of 
California, and this for many reasons. First, 
Ihey constitute a very diversified group and as 
many as 24 species are currently reported 
for Ihis area (Manning, 1974; Brusca, 1980; 
Reaka and Manning, 1980; Hendrickx and van 
der Heiden, 1983a, 1983b, 1 984). Second, 
stomatopods are voracious organisms which are 
able to prey on large crustaeeans and small or 
medium-size fishes, and therefore probably play 
an important role in Ihe trophic relationships of 
Ihe continental platform community in the 
Eastern Gulf, where several large species of 

• Results of the SIPCO cruiscs (Southern Sinaloa, 
México) aboard the 8/0 "El Puma". Contribution 
405 oC the Instituto de Ciencias del Mar y Limno­
logía, Universidad Nacional Autónoma de México. 

mantis shrimp occur. And thrid, there is still a 
considerable lack of adequate infonnation 
regarding Ihe ecology and Ihe geographie distri­
butian of many species, despite Ihe fact Ihat 
Ihe taxonomy of the group is presently well 
docwnented. The SIPCO Project ("Sinaloa, 
Continental Platfonn") was initiated in 1980 as 
a first step towards a complete survey of Ihe 
Gulf of California, and was later continued as 
an exploratory sampling program in Ihe entire 
gulf (Cortés Project in 1982) (Hendrickx, 
1984). The aim af this paper is to present 
infonnation on stomatopads galhered during 
Ihe sampling program a10ng Ihe coast of 
Southem Sinaloa, Mexico. 

This is Ihe ninlh contribution arising from 
Ihe SlPCO Project aboard Ihe B;O "El Puma". 

MA TERIAL AND METHODS 

A total. of 24 trawls and 27 Van Veen grab 
samples were obtained a10ng three transects 
on Ihe Continental Platfonn of Southern 
Sinaloa, in April and August 1981 and in 
January 1982, off Punta Piaxtla (Transect C), 
off Mazatlán (Transect S) and off Teacapan 
(Transect A) (Fig. 1) .  Samples were collected 
with an 1 1 .6 m otter trawl (6.5 cm stretched 
mesh wilh a 2.5 cm bar mesh ioner cod-end 
bag) operating at deplhs between 27 and 1 14 m 
(Table 1) at a speed of 1 .5 ta 2 knots and wilh 
a grab of 40 L capacity at deplhs between 29 
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and 1 14 ffi. All trawling operations were made 
by day aboard lhe 8/0 " EI Puma" of lhe 
Instituto de Ciencias del Mar y Limnología, of 
fue Universidad Nacional Autónoma de México, 
and lasted between 20 and 35 minutes. Samples 
were sorted immediately onboard; stomatopods 
were kept separately and flxed in 8% formal· 
dehyde solution. Identification and counting 
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were performed upon return to lhe laboratory. 
lnformation 00 environrnental conditions 

(temperature, dissolved oxygen and sediments) 
were taken from Hendrickx el al. (I984). 
Lenglh of specimens was measured from lhe tip 
of lhe rostrum to fue tip of lhe telson (Total 
lengfu: T.L.) For eaeh speeies, lhe following 
information is given :  aulhor and date of eaeh 
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TABLE 1 

Sompling stations ofthe SlPCO Projeet 

Transect Station Date Initial Duration Position Depth 
(m) time of trawl 

A Al 

B 

e 

23/ IV /81 

22/ VIll /81 

15/ 1 /82 

23/ IV /81 

22/ VIll /81 

15/ I /82 

22/ VIll /81 

15/ /82 

25/ IV /81 

24/ VIll /81 

17/ I /82 

25/ IV 
24/ 

/81 

VIll /81 

/82 17/ 

24/ VIll /81 

17/ I /82 

24/ IV 
23/ 

/81 

VIll /81 

I /82 16/ 

24/ IV /81 

23/ VIll /81 

16/ I /82 

23/ VIII /81 

16/ I /82 

1 1 :29 

09:11  

08:34 

1 7 :49 

1 3 :20 

1 2 :29 

17:49 

16:42 

1 5  : 1 0  

14:21 

14:40 

10:24 

1 1 :24 

1 1 : 1 1  

08:16 

08:25 

10:26 

07:49 

09 : 20 

16:00 

1 1 :08 

1 2 : 3 1  

14:35 

1 6 : 1 0  

specific name; original references providing 
they were accompanied by illustrations; mate· 
rial that was available for examination ; general 
observalions about eaeh speeies; Iype loeality 
and the dislribution range as it is eurrently 
reeognized. 

RESULTS 

Species composition : Three genera of 
stomatopods were found during the sampling 
program of the SIPCO efUises, ineluding a total 
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22.24.3 N 

22.24.8 N 

22.24.2 N 

22.17.6 N 

22.18.7 N 

22.17.4 N 

22.14.8 N 

22.15.7 N 

23.08.8 N 

23.11.5 N 

23.08.8 N 

23.08.4 N 

23.08.7 N 

23.07.6 N 

23.06.0 N 

23.03.5 N 

23.37.5 N 

23.37.6 N 

23.27.2 N 

23.34.0 N 

23.36.0 N 

23.32.6 N 

23.35.0 N 

23.35.8 N 

105.54.4 O 35 - 36 

35 

40 

105.56.0 O 

105.54.4 O 

106.10.9 O 6 1  - 62 

106.10.3 O 66 

106. 1 1 .0 O 74 

106.16.1 O 1 1 5  - 104 

106.16.6 O 114 

106.25.4 

106.29.0 

106.16.6 

106.32.5 

106.32.8 

106.33.0 

106.36.0 

106.35.0 

106.56.0 

106.54.5 

106.55.9 

O 

O 

O 

27 - 27 

34 - 32 

3 1  

O 71 · 71 

O 78 

O 72 

O \ 1 3 - \ 1 7  

O 109 - 1 1 2  

O 
O 
O 

40 - 41 

40 

45 

106.57.5 O 66 - 66 

107.02.2 O 72 

106.59.10 O 76 

107.05.8 O 104 

107.08.9 O 1 1 1  - 107 

of 6 species: Eurysquilla veleronis (Sehmitt, 
1 940); Meiosquilla swetti (Sehmitt, 1940); 
Squil/a biformis Bigelow, 1 89 1 ;  S. hancocki 
Schmitt, 1940; S. panamensis Bigelow, 1 89 1 ;  
and S. parva Bigelow, 1 89 1 .  

Superfamily Gonodaelyloidea 
Family Eurysquillidae 

Genus Eurysquil/a Manning, 1963 

The family Eurysquillidae was ereeted by 
Manning (1977) lo aeeommodale nve genera 
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TABLE 2 

Sromatopods collected during Ihe SIPCO Project (lhree cnlises combined) 
(1' = Trawl: V = Van Vecn grab) 

Specics Crui:;e Station Mcthod Date No. Spedmcn' Total Lenglh Dcpth 

d , d (mm) , (m) 

Eurysquilla ve/eron;! SIPCO 1 Al T 23 April 1981 3J 28 35 · 36 

SIPCD [ Al V 23 April 198\ 20 38 

SIPCO 11 e l  V 24 August 1981 lO 75 

SIPCO 111  81 V J 1 January 1982 31 3 1  

Meiosquilla sweui SIPCO 11 Al V 22 August 1981 27 35 

SIPCO 11 B1 V 24 August 1981 � (1)- lO 32 · 34 

Squilla blformis SIPCO [ A2 T 23 "Pril 1981 1 7 1  6).62 

SIPCO [J A3 T 22 AugusI 1981 1 1  1 8 5 · 208 143 · 172 1 15 - 104 

SIPCO 11 .3 T 24 August 1981 1 175 172 1 1 3 ·  1 1 7  

SIPCO JI e3 T 23 AugusI 1981 2 180 161 · 166 104 

SIPCO 111 B3 T 1 1  January 1982 78 109 - 1 1 2  

Squi/la hancoki SIPCO 1 1  A l  T 22 August 1981 78 · 88 87 35 

SIPCO 1I el T 23 August 1981 73 40 

SIPCO IIJ .2 T 17 J:tnuary 1982 54 61 72 

Squilta ponamensis SIPCO 1I A l  T 22 August 1981 66 7. 35 

Squilla pon'Q S¡PCO 11 A l  V 22 August 1981 37 35 

SIPCO 1 1  A l  T 22 August 1981 36 35 

slPca 1 I  el T 23 August 1981 1 0  3 9  - S 9  2 9  - 3 S  40 

• sex indeterminable 

of wltich only one occurs in lhe Eastern Pacillc 
Region (Manning, 1 980) where it is represented 
by Eurysquilla ve/eron;s. Eurysquilla ,o/ari 
Manning, 1970, the olher East Pacific species, 
has so far been reported only once (type local· 
ity) in Peru (09024'S-79028'W) (Manning, 
1970) and its zoogeograpltical affmities will not 
be clearly defined until furlher localities are 
reported for tltis species. 

to pass through fishing gear nonnally in use 
during trawling activities. It was found in 3 out 
of lhe 1 1  shallow Van Veen samples (from 29 
to 4S m) obtained during tltis survey (Tables 1 
and 2), The maxirnum size reported for E. 
ve/eronis is 40 mm (T.L.) for female specirnens 
(the type specimen) and 3S mm (T.L.( for 
males (Schmitt, 1940). 

Eurysqu;lla ve/eroni, (Sclunitt, 1 940) 
P,eudo'quilla ve/eron;, Schmitt, 1940, p. 

176-180, Fig. 17 

Material examined: A total of five specirnens 
were collected, by trawl (Sll'CO 1, Station A l )  
and lhe rest in Van Veen samples, during lhe 
SIPCO 1, 11 and 1lI; Stations A l ,  C I  and BI  
(Table 2). 

Observations: Eurysquilla ve/eron;, was 
transferred from the genus P,eudosquilla by 
Manning ( l 963). It is a small species lhat has 
been reported only once from lhe Gulf of Cali· 
fornia. Because of its small size, it might be able 

Type locality : Off Bahía Petatlán, Oaxaca, 
México. 

Distribution: In lhe Gulf of California, from 
Bahía de Los Angeles, Baja California Norte, 
and off Punta Piaxtla, Sinaloa (present survey), 
Soulh to Islas Perlas, Panamá (Schmitt, 1940; 
Manning, 1974). 

Superfamily Squilloidea 
Family Squillidae 

GenusMe;osquilla Manning, 1968 

The genus Me;o'quilla belongs to lhe most 
diversified of stomatopod families, which 
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include as many as 24 genera, 6 of them occur­
ring along the Pacific coast of America (ao­
rida; aoridopsos; Meiosquilla; Pterygosquilla; 
Schmittius; Squilla). In the Eastem Pacific 
Region, Meiosquilla is represented by 3 species, 
all endemic: Meiosquilla swetti, M. dawsoni 
Manning, 1970 (from Guaymas, Sonora, 
México, to Balboa, Panamá), and M. oculinova 
(Glassell, 1942) (from Bahía Chametla, Jallsco, 
México, to Isla La Plata, Ecuador) (Manning, 
I 972a; 1974; 1 980; Reaka and Manning, 1980). 

Meioquilla swetti (Schmitt, 1940) 
Squilla swetti Schmitt 1940, p .  146-149, 

Fig. 3 

Material examined: A male specimen ob­
tained from a Van Veen grab (SIPCO 11, Slalion 
Al); a female and a damaged specimen (sex 
indeterminable) from a Van Veen grab sample; 
SIPCO 11, Station BI (Table 2). 

Observalions: This species was transferred 
from the genus Squilla by Manning (1968). It 
is not a common species and was not known 
from the Gulf of California. The size of Ihe 
male caplured falls within the range of previ­
ously coUected specimens (19 to 42 mm T. L.) 
(Reaka and Manning, 1980). 

Type locality : Bahía de Pelatlán, Guerrero, 
México. 

Distribulion: Off Teacapán, Sinaloa, México, 
South lo Isla Taboguilla, Panamá (Hendrickx 
and van der Heiden, 1983). The material 
oblained off Mazatlán (Stalion BI)  represents a 
slighl range exlension for this species. 

Squil/a Fabricus, 1787 

The genus Squilla is represented in the 
Eastem Pacific Region by 8 species, all of 
which have been reporled for Ihe Gulf of 
California. 

Squil/a biformis Bigelow, 1891 

Squilla biformis Bigelow, 1 891 ,  p. 94. 
Squilla biformis, Bigelow, 1894, p. 532-534, 

Fig. 20, pI. 21 .  
Squilla biformis, Schmitt, 1940, p. 165-166, 

Fig. 12. 

Malerial examined: A total of 23 specimens 
(9 Ó and 14 9) from SIPCO I (Station Al), 
SIPCO Il  (Stalions A3, B3 and C3) and SIPCO 
II1 (Stalion B3); all in trawls. 

Observalions: Together with Squilla mantoi­
dea Bigelow, which also occurs off Southem 
Sinaloa and in the Bay of Mazatlán (Paul and 
Hendrickx, 1980; Hendrickx et al. , 1982), S. 
biformis is one of the largest species of sto­
malopods 10 be found in the Eastem Pacific 
region. Another large species, Hemisquilla 
ensigera califomiensis Slephenson (Hemisquilli­
dae), is known from the entire Gulf ofCalifor­
nia (Manning, 1972a) bul was nol coUected 
during this survey.  Squilla biformis had nol 
been previously reported from off the coast of 
Southem Sinaloa. 

Type localily : Off La Paz Harbar, Bahía de 
La Paz (205 m deep). 

Distribulion: From Bahía de La Paz, Baja 
California Sur, and Punla Piaxtla, Sinaloa 
(presenl survey), México, South to Taboguilla, 
Panamá (Manning, 1974). 

Squilla hancocki Schmitt, 1940 
Squilla hancocki Schmitt, 1 940, p. 1 60-163, 

Fig. lO. 

Malerial examined:  Seven specimens (4 Ó 
and 3 9) collecled during the SIPCO II (Slalion 
Al and C I )  and SIPCO 1I1 (Slalion B2). AJ I 
collecled in Irawls (Table 2). 

Observalions: Unlil recently, litis species was 
nol known from the Gulf of California (Hen­
dickx and van der Heiden, 1983a). 11 is nol a 
frequenl species in Ihe Gulf and it can be easily 
confused with other species of the genusSquilla, 
such as S. panamensis and S. tiburonensis 
Schmill, the latter a species endemic to the 
Gulf of California thal was nol coUecled during 
the SIPCO survey. 

Type locality : Bahía Pelatlán, Guerrero, 
México. 
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Distribution : From Bahía de San Ignacio, 
Sinaloa (25030'N - 1 090W), Soulh to Paita, 
Perú (Hendrickx and van der Heiden, 1983a). 

Squilla panamensis Bigelow, 189 I 
Squilla panamensis Bigelow, 1 89 1 ,  p. 94 
Squilla panamensis. Bigelow, 1894, p. 

526-530, Fig. 1 7 - 1 8 .  
Squilla panamensis Schmitt, 1940, p .  

166-168, Fig. 13 (from Bigelow, 1894). 

Material examined : One male and Qne 
female from a single station (A l ,  SIPCa 11), 
obtained by trawling (Table 2). 

Observations: This species was nOl reported 
from lhe Gulf of California until recently 
(paul and Hendrickx, 1980; Reaka and 
Manning, 1980) and represents one of lhe four 
species of stomatopods frequently coUected in 
lhe Bay of Maz.tIán (Hendrickx el al. , '  1982). 

Type locality : Bahía de Panamá. 

Distribution: From Soulhern Sinaloa (off 
MazatIán and in lhe Bay of MazatIán), South to 
Tumbes, Perú (Reaka and Manning, 1980; 
Hendrickx el al. , 1982). 

Squil/a parva Bigelow, 1891  
Squilla parva Bigelow, 1 8 9 1 , p. 94. 
Squi/la parva Bigelow, 1894, p. 5 1 8-520, 

Fig. 1 1 - 1 2 .  
Squilla parva Sclunitt, 1940, p .  168-169, 

Fig. 14 (in part from Bigelow, 1 894). 

Material examined : A total of 14 specimens 
( 1 1  males and 3 females), aIl from SIPCa 11 
(Stations A l  and C I ) ;  in Van Veen grab (one 
specimen) and by trawling (Table 2). 

Observations: Recently reported as a me m­
ber of lhe Gulf of California stomatopod fauna, 
Squilla p(U1JQ is a cammon species in Southem 
Sinaloa, where it is frequentIy caught as part 
of lhe shrimp by-catch. It is lhe dominant 
stomatopod species in the Bay of Mazatlán 
(Hendrickx el al., 1982). The record from off 
Punta PiaxtIa is a slight range extension for trus 
species. 

Type 10ca1ity : Bahía de Panamá. 

Distribution : From off Punta Piaxtla, 

Sinaloa (present study), Soulh to Cabo San 
Francisco, Ecuador (Hendrickx and van der 
Heiden, 1984). 

Abundance and distribution. A total of 54 
specimens of stomatopods were collected 
during lhe SIPCa Project. The most abundant 
species w"re Squil/a biformis (23 specimens) 
and S. parva ( 1 4  specimens). Stomatopods are 
known to be dwelling crustaceans that live in 
holes in hard substrates (coral rubble and rocks) 
or in burrows dug in soft sediments (m ud and 
sand, sometimes mixed with gravel or shell 
fragrnents) (Reaka and Manning, 1 9 8 1 ). There 
is little evidence as to whelher stomatopods 
lhat live on subtidal soft substrates reduce lheir 
activity outside burrows during night-time, or 
act indiscriminately, wandering around by day 
or night. The SIPCa specimens were aU col­
lected between 0 8 : 1 6  A.M. and 05:49 P.M.; 
specimens caught in trawl (L e .  with a non 
excavating device) account for more lhan 88% 
of lhe total, and lhis could indicate lhat sorne 
activity outside burrows occurs during lhe day. 
However, one can not dispel lhe possibility lhat 
lhe approach of the oncoming trawl might 
induce a stress reacHon and their subsequent 
escape from lheir ruding-places. 

Most specimens were found off Teacapan 
(54% in Transect A) and off Punta Piaxtla (3 1 % 
in Transect C). Station A l  was particularly rich 
in species (5 out of 6), allhough not so in 
number of specimens (only 1 2  out of 54). 

af lhe sil< species lhat were collected ,  nve 
were found in shaUow water (54% of specimens 
at 3 1 -4 1  m ;  59% at 3 1 -75 m). Wilh lhe excep­
tion of one specimen caught at 61 m, Squil/a 
biformis was obtained from lhe deepest trawls, 
between 104 and 1 1 7  m, where no other 
species were found. Comparison of environ­
mental data obtained during the survey 
(Hendrickx el al., 1984) indicates that dissolved 
oxygen at bottom level .t the time Squil/a 
biformis were captured oscillated between 0.37 
and 0.55 ml/L (water ¡emperature 1 3 .6 to 
1 5 .6 OC), while with other species obtained 
from much shalJower water, it never went 
under 1 .47 ml/L except in one case (0.39 
m1/L; Eurysquilla veleronis, SIPCa, Al) and 
most specimens were found at stations where 
oxygen values were close to ml/L (Table 3 
and 4). 

Squi/la biformis occurred on muddy 
bottoms (silt and clay) in most cases, allhough 
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TABLE 3 

Sampling eonditions and number 01 specimens 01 Squilla biformis eaptured 
during the SIPCO projeet (trawls) 

Number of Cruise Station Depth Temperature Dissolved Sediments 
specimens (m) (o C) oxygen (mI/L) (%) 

Sand Silt Clay 

1 SIPCO 1 A2 61 - 62 14.5 0.44 29 30 41 

16 SIPCO Il  A3 104 - 1 15 15.0 0.42 77 lO 1 3  

2 SIPCO Il B3 1 1 3 - 1 1 7  15.3 0.55 0 1  57 42 

3 SIPCO Il C
3 104 15.6 0.37 09 5 1  40 

1 SIPCO 1II B3 109 - 1 1 2  13.6 0.55 00 5 8  42 

TABLE 4 

Comparative sampling conditions lor the species 01 sromatopods eaptured 
during tlle SIPCO Projeet (all stations eombined) 

Species Depth range Temperature range Disolved 02 range Sediments 
(m) (0 C) 

Eurysquilla veleronis 35 - 75 16.2 - 27.0 

Meiosquilla swetti 32 - 35 26.4 - 27.2 

Squilla biformis 41 - 1 1 7  13.6 - 15.6 

Squilla hancocki 35 - 72 13.4 - 27.0 

Squilla panamensis 35 26.4 

Squilla parva 35 - 40 26.4 - 27.0 

the biggest catch carne from sandy bottoms off 
Teacapan. Other species of Squilla also carne 
predorninantly for sandy bottoms (66 to 99% 
sand). Eurysqui/la veleronis and Meiosquilla 
swetti were both found on sandy bottoms, 
usually mixed with a high fraclion of silt 
(Tables 3 and 4). 

DISCUSSION 

Among the 20 species of stomatopods 
known to occur in the Gulf of California, 9 

species have been found in the shrimp by-catch 
from off the coasts of Sonora, Sinaloa and 
Nayarit, where the bulk of the northwest area 
fishing fieet operates. These include all species 
of the genus Squi/la known from the Gulf 
(Squi/la biformis, S. bigelowi Schmitt, S. 
mantoidea, S. panamensis, S. parva, S. tiburo­
nemis, S. haneoeki and S. aeuleata Bigelow) 
and Hemisqui/la ensigera eaJifomiemis (Paul 
and Hendrickx, 1980 ;  Brusca, 1980 :  Hendrickx, 

(mI/L) Dominant/Secondary 

0.39 - 4.10 Si1ty sand/sandy silt 

3.87 - 4.14 Sand/sandy silt 

0.37 - 0.55 Silt on c1ay/sand 

4.10 - 4.13 Sand/silt 

4.1 3  Sand 

4.10 - 4.1 3  Sand 

unpubJished data). The other species have 
apparently never been reported from cornmer· 
cial trawling, probably because of their small 
size (they escape the net or they are crushed 
and overlooked) or because they Jive in habitats 
not sarnpled by fishing gear. 

Of the six species coilected during the 
SIPCO cruises, Squilla biformis and Eurysqui/la 
veleronis had not be en previously reported 
from the eastern coast of the Gulf of California 
and two other species (Squi/la parva and 
Meiosquilla swetti) slightly extended their 
northern distribution to Punta Piaxtla. 

Although the total number of specirnens 
obtained during the SIPCO survey is rather 
reduced, sorne information was obtained 
regarding the bathymetric distribution of the 
species. Thus, Squi/la biformis was predom­
inantiy found below lOO m, where dissolved 
oxygen levels are very low, while other species 
were predominantly found between 31  and 4 1  
m .  Squilla biformis has been reported from 
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depths of 28 to 5 1 8  m and seems to be a deep 
water species (Brusca, 1980). In Ihe Southern 
Sinaloa area, Squilla parva is the dominant 
shallow water species, also collected between 9 
and 27 m in Bahía de Mazatlán (Hendrickx el 
al., 1982). 
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RESUMEN 

Muestras de la macrofauna bentónica de la 
plataforma continental del sur de Sinaloa, Mé­
xico, fueron obtenidas en arrastres y dragados 
efectuados en tres transectos perpendiculares 
a la costa (Campañas Sll'CO). Las muestras 
fueron colectadas en tres períodos del año, 
entre 27 y 1 1 7  m de profundidad y se obtuvo 
un total de seis especies de estomatópodos. Las 
especies más abundantes fueron Squilla bifor­
mis Bigelow y Squilla parva Bigelow. Todas las 
especies fueron colectadas entre 3 1  y 75 m,  con 
la excepción de Squi/la biformis que apareció 
principalmente abajo de los 1 00 m de profundi­
dad, en una zona donde las concentraciones de 
oxígeno no rebasaron 0,6 ml/L. Squilla pana­
mensis Bigelow, S. hancocki Schmitt, Meio­
squilla slVetti (SchmitI) y Eurysquil/a veleronis 
(Schmitt) son las otras especies que fueron 
colectadas. 

LlTERATURE CITED 

Bigclow, R.P. 1891. Prcliminary notes on sorne new 
spccics of Squilfa. Johns Hopkins Univ. Cite., 
10 , 93-94. 

Bigclow, R. P. 1 894. Report Ihe Crustacea of the 
Order Stomatopoda collcctcd by the stcamer 
Albatross bctwcen 1885 and 1 8 9 1 ,  and on other 
specimcns in Ihe U.S. National Museum. Prac. 
U. S. Na!. Mus., 1 7 , 489-550. 

Brusca, R. C. 1980. Comlllan intcrtidal ¡n vertebrales 
of Ihe Gulf of California. 2d ed. University of 
Arizona Press, Tucson. 5 1 3  p. 

Hendrickx, M. E. 1 984. Distribution and abundance 
of Sicyonia penicillata Lockington, 1879  in thc 
Gulf of California, with sorne notes on its biology. 
Fish. BulL, U.S., 82 (in press). 

Hcndrickx, M. E., & A. M. van del Heiden. 1983a. 
FOUl specics of Stomatopoda and Decapoda 
Brachyura ne\\' to the marine fauna of the Gulf 
of C:.Ilifornia. Crustaceana. 44; 109-110. 

Hendrickx, M. E., & A. M. van der Heiden. 1983b. 
New records of stomatopod and decapad crus­
taceans along the Pacific eoast of México. Rev. 
Biol. Trap., 3 1 ; 58-60. 

I-Icndrickx, M. E., & A. M. van der Heidcn. 1984. 
Distribution of seven species of crustaceans along 
the Paeinc eoast of America. Bu!J. S. Catif. Acad. 
Sci., 83, 1 1 0-1 1 2. 

Hcndrickx, M. E., A. M. van der Heiden, & A. Toleda­
no-Granados. 1984. Resultados de las Campañas 
SIPCO (Sur de Sinaloa, MéxicO) a bordo del BIO 
"El Puma" . Hidrología y composición de las 
capturas efectuadas en los arrastres. An. lnst. 
Cienc. del Mar y limnol., Unjv. Nal. Autón. Mé· 
xico, 1 1 :  107-122. 

Hendrickx, r..1. E., A. M. van der Heiden, A. Toleda· 
no·Granados, L. Orozco-Romo, & S. R. Rodrí­
guez-Cajiga. 1982. Fauna bentónica de los sedi­
mentos blandos de la Bahía de Mazatlán, Sinaloa. 
Informe Interno, 28 p. 

Manning, R. B. 1961.  A ne\\' Lysiosquilla (Crustaeea: 
Stomatopoda) from the Gulf of California, with 
a rcdescription of L. decemspinosa Rathbun. 
Proc. Biol. Soco Waslt., 74;  29-35. 

Mannins. R. B. 1963. Preliminary revision of the 
genera PselJdosquillb and Lysiosquilla with de· 
scriptions of six new genera (Crustaeea: Stomato­
poda). Bull. Mar. Sd. Gulf & Carib. 13 :  308· 
328. 

Manning, R. B. 1968. A revision of the family Squilli­
dae (Crustaeea, Stomatopoda), with the descrip­
tion of eiglll new genera. Bull. Mar. Sci., 1 8 :  105-
142. 

Manning, R. B. 1970. Nine new American Stomatopod 
Crustaeeans. Ilroc. Siol. Soc. Wash., 83:  99-1 14. 

Manning. R. B. 1 9 7 1 .  Lysiosquil11l panamica. a nc\\' 
Stomatopod erustacean from tlle Eastcrn Patine 
Region. Proe. BioL Soc. Wash., 84 : 225·230. 

Manning, R. B. 1 972a. Stomatopoda. p. 95-1 1 3 .  In 
Eastern Paeine Expeditions of the New York 
Zoological Scoíety. Zoologica, N. Y., 56( 1 9 7 1 ). 

Manning, R. B. 1972b. Thrce New Stomatopod 
Crustaccans of the Family Lysíosquillidac from 
the Eastern Pacifie Regíon. Proc. Biol. Soc. Wasll., 
85 , 271-278. 

Manning, R. B. 1972e. Notes on Some Stomatopod 
Crustaceans from Perú. Proc. Biol. Soc. Wash., 
85 , 297-307. 



HENDRICKX: Stomatopods of Sinaloa, Mexico 277 

Manning, R. B. 1974. Stornatopods ColIected by 
Th. Mortensen in the Eastcrn Pacific Region (Crus-­
tacea, Stomotopoda). Stcenstrupia, 3 :  101-109. 

Manning, R. B. 1976. Notes on Sorne Eastern Pacific 
Stornatopod Crustacca, with Descriptions of a 
New Genus and Two New Species of Lysiosqui­
llidae. Peoc. Biol. Soc. Wash., 89: 221-231. 

Manning, R. B. 1977. A Monograph of the West Af­
rican Stornatopod Crustacea. Atlantide Report, 
12:  25-181.  

Manning, R. B.  1980. The superfamilics, families and 
genera of recent Stomatopod Crustacea, with 
d¡a�noses 01 ::.ix new fanuucs. noc. Biol. Soco Wash., 
�3: 362-372. 

Paul, R. K. G., & M. E. Hendrickx. 1980. Crustaceans 
in the shrimp by-catch from off the coast of Sina-

loa and Nayarit, México. Bull. S. Catir. Acad. Sci., 
79: 109-1 1 1 .  

Reaka, M .  L., & R .  B .  Manning. 1 Q80. The distribu­
tion eCOlogy and zoogeographicaJ relationships 
of shallow water stomatopod Crustacea from 
Pacific Costa Rica. Srnithson. Cante. Mar. Sci., 7 :  
1-29. 

Reaka, M. L., & R. B. Manning. 1981. The behavior of 
Stomatopod Crustacea, and its relationship to 
rates of evolution. J. Crust. Bio!., 1 :  309-327. 

Schmitt, W. L. 1940. The stomatopods of the West 
coast of America based on collectlOns made by 
the AlIan Hancock Expcditions, 1933-38. AlIan 
Hancock Paco Exped., 5 :  1 29-225. 




