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ABSTRACT 

Echinorhinus cookei is a rare, large, demersal, deep-sea species of shark inhabitant of the Pacific 
Ocean basin. A sub-adult female with a total length of 262.7 cm was found naturally stranded in 
2021 at Bahia de Los Angeles, Baja California, Central Gulf of California. It presents two spineless 
dorsal fins closer to the pelvic fins, large star-shaped dermal denticles, and distally oriented multi-
cusplet cutting-type teeth. Along the shark, a peninsular coyote Canis latrans peninsulae was ob-
served scavenging on the shark carcass. This study documents the first record of E. cookei in the 
Bahia de Los Angeles area and the first record of scavenging by the coyote C. latrans on any 
echinorhiniform shark to date.  
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Introduction 
The Pacific prickly shark Echinorhinus cookei Pietschmann, 
1928, (Chondrichthyes: Echinorhiniformes) is a rare species 
of demersal shark associated with the continental and island 
slopes of the Pacific Ocean basin (Compagno, 1984), being 
found up to 1100 m deep (Cox & Francis, 1997). Considered 
as large sharks (up to 4.5 m in total length) (Ebert et al., 
2021), its deep-sea habits make this species little known and 
little studied; however, it is considered an active and top pred-
ator of deep-zone ecosystems (Ebert, 2003). Diagnostic fea-
tures include the absence of anal fin, the origin of the two 
spineless dorsal fins closer to the pelvic fins, and large star-
shaped dermal denticles grouped in patches along the body, 
without being fused into plates (Compagno, 1984). For the 
coasts of California, United States, it is associated with sub-
marine canyons (Dawson & Starr, 2009) however, aggrega-
tions of more than 30 individuals have been reported less than 
40 m deep for Monterey Bay (Crane & Heine, 1992). There 

are few confirmed reports of the presence of E. cookei along 
the Mexican Pacific coast: Altata, Sinaloa and Punta Rosa, 
Nayarit (Chávez-Ramos & Castro-Aguirre, 1974); off the 
coast of Mazatlán, Sinaloa (Álvarez-León & Castro-Aguirre, 
1983); near Isla Cerralvo, Baja California Sur, Southern Gulf 
of California (Galván-Magaña et al., 1996); Isla San Jose, 
Baja California Sur, Southern Gulf of California and Isla So-
corro at the Revillagigedo archipelago (Mariano & Villavi-
cencio, 1998); off the coast of Boca de Apiza, Michoacan 
(Aguirre et al., 2002); Vizcaino Bay, Baja California and off 
the coast of Cabo San Lucas, Baja California Sur (Ruiz-Cam-
pos et al., 2010); Isla Guadalupe, off the coast of Magdalena 
Bay, Baja California Sur and at off the coast of Oaxaca (Del 
Moral-Flores et al., 2015). For the Gulf of California, none of 
the reports records the presence of this species further north 
of the La Paz Bay, Baja California Sur, Southern Gulf of Cal-
ifornia (Figure 1).  

 
Figure 1. Prickly shark reports from the Mexican Pacific Ocean. 1, Chávez-Ramos & Castro-Aguirre, 1974; 2, Ál-

varez-León & Castro-Aguirre, 1983; 3, Galván-Magaña et al., 1996; 4, Mariano y Villavicencio, 1998; 5, 
Aguirre et al., 2002; 6, Ruiz-Campos et al., 2010; 7, Del Moral-Flores et al., 2015; 8, this work (triangle 
marker)
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On the other hand, the coyote Canis latrans (Say, 1823) is a 
species of land mammal of the canid family with wide distri-
bution in North America (Kays, 2018). For the Baja Califor-
nia peninsula, there are two subspecies, the San Pedro Mártir 
coyote Canis latrans clepticus for the northern zone and the 
peninsular coyote Canis latrans peninsulae for the center and 
south of the peninsula (Nowak, 1979). Considered as a mes-
opredator (Berger & Conner, 2008), as far as its diet is con-
cerned, it is an omnivore with seasonal variations in their diet 
covering a wide spectrum of prey. It actively preys on arthro-
pods, crustaceans, small mammals, reptiles, birds, and off-
spring of large herbivorous mammals, in addition to vegeta-
bles (Grajales et al., 2003). The scavenging capacity of C. 
latrans is well-known, even stealing prey hunted by cougars 
or wolves (Wilmers et al., 2003). For Baja California, it is 
known that coyote populations related to coastal ecosystems 
take advantage of the food opportunities that the coastal zone 
offers, reaching up to 47.8% of their diet (Rose & Polis, 
1998). Through scat studies, the consumption of marine or-
ganisms such as turtles, marine mammals both pinnipeds and 

cetaceans, birds, bony and cartilaginous fish has been rec-
orded (Rose & Polis, 1998). Among the reported elasmo-
branchs are whip and guitar rays (Dasyatidae, Rhinobatidae), 
and thresher sharks (Alopiidae) (Rose & Polis, 1998).  

This work presents the first confirmed record of E. cookei for 
Bahia de Los Angeles, Baja California, as well, a new evi-
dence of the peninsular coyote C. latrans scavenging on elas-
mobranchs. 

Material and Methods 
At the beginning of April 2021, a local resident reported the 
presence of a stranded shark carcass of unknown species, in 
the area known as "La gringa beach", Bahía de Los Angeles 
(BLA), Baja California, Mexico near to 29.03234 N, 
113.53808 W. (Figure 1).  

Along with the shark found, the presence of an unsexed coy-
ote C. latrans was observed scavenging on the aforemen-
tioned carcass (Figure 2).  

 

Figure 2. Scavenging by C. latrans on the carcass of E. cookei. Bite at the right side of the shark's body at the 
gill slits area. Photograph by Leopoldo M. Amezcua. 
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In order to know the species of the shark, the local villager 
kindly shared a photo and video graphics evidence obtained 
both at ground level and by air (using a drone) with the au-
thors of this document. The photographs taken at the site were 
used to identify the shark following the identification guide 
of Compagno (1984) and Ebert et al. (2021). In addition, 
based on the initial estimate of the total length of the coyote 
made by the local resident, the precaudal length of the coyote 
was calculated according to what was established by Young 
& Jackson (1978), in order to be used as a scale in the photo-
graphs. Some of the most important measurements proposed 
by Compagno (1984) were calculated, as far as possible, for 
the shark using the ImageMeter® mobile phone application.  

Results and Discussion 
The initial estimate of the length of the coyote by the local 
resident was more than one meter in total length (>1 m). Ac-
cording to that observation, it was estimated that the pre-
caudal length of the canid was approximately between 0.7 to 
0.8 m. The shark analyzed was a female with an estimated 

total length (LT) of 262.7 cm and a precaudal length (PCL) 
of 186.3 cm (Figure 3a). The rest of the measurements ob-
tained are shown in Table 1. 

As for the state of decomposition of the shark, there was no 
evidence that the abdominal cavity was swollen or burst. 
Likewise, there is no evidence of discoloration or detachment 
of skin related to advanced decomposition of the body. The 
local villager said the body expelled a pronounced smell of 
ammonia. The shark presented superficial marks related to 
the coyote bite on its right side at the caudal and lateral re-
gions (Figure 3a).  

Exposed cartilage was also observed for the pelvic and dorsal 
fins base regions of the side mentioned above (Figure 3a). 
The most severe damage was observed in the gill area (Figure 
3a) of both sides, in which pieces of detached tissue and ex-
posed muscle was seen. Stands out aerial evidence of the mo-
ment in which the coyote was shredding a piece of tissue from 
the shark's gill area (Figure 2).  

 

 

Table 1.  Diagnostic characteristics and measurements (cm) obtained from the studied specimen based on digital material and 
comparison with Aguirre et al. (2002) and Álvarez-León & Castro-Aguirre (1983) records for E. cookei 

Anal fin Absent  
    

Number of dorsal fins 2  
    

Number of gill slits NA  
    

 This study % TL Aguirre et 
al. (2002) 

% TL 
Álvarez-León & 
Castro-Aguirre 

(1983) 
% TL 

Sex Female  Male  Female  

Natural total lenght (NTL) 262.7  37.7  350  

Fork lengh (FL) 234.8 89.4 NA  NA  
Precaudal lenght  186.3 70.9 26.1 69.2 246.9 70.5 
Pre-first dorsal fin lenght (PD1) 143.9 54.8 21 55.7 179.8 51.4 
Pre-second dorsal fin lenght (PD2) 173 65.9 23.8 63.1 220.6 63.0 
Prepelvic lenght (PP2) 150.7 57.4 19.2 50.9 167.8 47.9 
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Figure 3. Aerial view of the prickly shark E. cookei with scavenging marks made by coyote C. latrans. (A). Detail 
of the large dermal denticles of the head area (B). Close up to the lower multi cusplet teeth of E. cookei (C). 
Photographs A and B by Leopoldo M. Amezcua, C by Meliza Le Alvarado 

 

a) Identification of Echinorhinus cookei 

In reference to the diagnostic characteristics that can be no-
ticed in the analyzed specimen and following the stipulations 
of Compagno (1984), the absence of anal fin places it as a 
Squalomorph shark. Although the gill slit count could not be 
performed, due to damage caused by coyote scavenging, the 
presence of two spineless dorsal fins eliminates the possibil-
ity that the shark it is a Hexanchiform. The fusiform body, 
not being dorso-ventrally flattened "ray type" and the short 
rostrum without the presence of a saw indicates that the ana-
lyzed shark belongs to the order of the Squaliformes (Com-
pagno, 1984). However, according to Ebert et al. (2021), the 
origin of the dorsal fins closer to the pelvic fins, as well as the 
presence of star-shaped dermal denticles (Figure 3b), appre-

ciated at glance, place the organism in the order Echinorhin-
iformes. This order have a single family: Echinorhinidae and 
two species Echinorhinus cookei for the Pacific Ocean and 
Echinorhinus brucus for the Atlantic (Ebert et al., 2021). The 
presence of dermal denticles grouped in patches, unfused, not 
forming plates and the locality where it was found identified 
the shark as E. cookei. The absence of claspers on the pelvic 
fins indicates that the specimen was a female. According to 
Compagno, (1984), the sexual maturity for females of E. 
cookei is reached at 299 cm of total length, the estimated total 
length of the studied shark (262.7 cm), indicates that it was 
an immature organism. It is also noteworthy that no evidence 
of wounds caused by fishing hooks, harpoons or fishing nets 
were found in the body, so it can be concluded that the obser-
vation is the product of a natural stranding, not caused by a 
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fishing discard. To date, there is no report of any other 
stranded individual of E. cookei for the Pacific Ocean basin, 
so this is the first record of this type of event for the species. 
Nakamura et al. (2015) found that E. cookei present positive 
buoyancy and vertical diel migrations, the death of the shark 
at low deep because of the diel migration behavior, the posi-
tive buoyancy of the body and the strong currents at the Bahia 
de Los Angeles zone could cause the stranding of the shark 
carcass at the beach. Unfortunately, due to the remoteness of 
the location and the lack of on-site facilities, no tissue sam-
ples or necropsy was made in order to determine the cause of 
death of the organism.  

b) Environmental feasibility of the presence of E. cookei 
in BLA 

BLA is located in the central part of the Gulf of California 
(GC) in the area known as the "midriff islands". This area is 
characterized by the presence of the two largest islands of the 
GC (Angel de la Guarda and Tiburon). For the coast of Baja 
California, the natural channel between the coast and Angel 
de la Guarda Island is known as the "Ballenas channel" (BC), 
which has a depth of up to 1600 m and very stable tempera-
tures, around 11o C throughout the year (Álvarez-Borrego, 
2007). The oceanography for the BC is considered unique and 
different from the rest of the GC, with very strong tidal cur-
rents that promote an intense mixture resulting in a condition 
of constant upwelling (Álvarez-Borrego, 2007). This pro-
duces the highest surface concentrations of CO2 and nutrients 
throughout the GC, which leads to high primary productivity 
(Álvarez-Borrego, 2007) and the presence of macroplank-
tophagous organisms such as great whales (Balaenoptera 
musculus, B. physalus, B. edeni, Eschrichtius robustus) or 
whale-sharks (Rhincodon typus), as well as various odon-
tocetes (Delphinus delphis, Globicephala macrorhynchus, 
Physeter macrocephalus, Orcinus Orca) (Heckel et al., 
2007). Likewise, BC is characterized by high concentrations 
of oxygen at great depth (Heckel et al., 2007). These oceano-
graphic conditions are similar to those of Monterey Bay, Cal-
ifornia (Broenkow https://monte-
reybay.noaa.gov/sitechar/phys2.html), where the presence of 
E. cookei is known.  This makes the presence of E. cookei 
feasible for the Ballenas Channel area in the GC. BLA pre-
sents small-scale fisheries aimed for geoduck clam, octopus, 
sharks, bony fish, mullet, squid, crabs, swimming crabs, and 
seaweed, as well as an industrial sardine fishery (Danemann 
et al., 2007). With regard specifically to shark fisheries, there 
is no commercial interest on E. cookei and because of that, 
most of the previous records for Mexican waters are the result 
of bycatch (Chávez-Ramos & Castro-Aguirre, 1974; Álva-
rez-León & Castro-Aguirre, 1983; Mariano & Villavicencio, 
1998; Ruiz-Campos et al., 2010; Del Moral-Flores et al. 

2015) or scientific collect (Galván-Magaña et al. 1996; 
Aguirre et al. 2002). It is likely that the absence of previous 
reports of E. cookei in BLA is due to fishers not accessing the 
usual depths (400-1100 m) (Cox & Francis, 1997) inhabited 
by this species  and also, not having any commercial interest 
on this shark.  

c) Coyote scavenging on E. cookei carcass 

As described by Nowak, (1979) and by the geographical area 
where the observation was made, the scavenging coyote on 
the shark's carcass corresponds to the peninsular subspecies 
Canis latrans peninsulae. Coyotes have a maximum length 
between 1.1 to 1.3 m, being the subspecies of the Baja Cali-
fornia peninsula smaller (1.1 m LT max.) than their northern 
counterparts. Morphometric analysis performed on coyotes 
indicate that their tails are between 30 and 40 cm long 
(Nowak, 1979). According to this, the precaudal length of the 
coyote was 80 cm and was used as a scale in the photograph 
to make the measurements of the shark. Coyotes are the first 
know canids that present antibodies to counteract the neuro-
toxin produced by Clostridium botulinum, a deterioration 
bacterium that occurs in carcasses and is responsible for the 
disease known as botulism (Ohisi et al., 1979), hence the abil-
ity of these mammals to feed on carcasses. It is noteworthy 
that although it has been previously described that coyotes 
can feed on elasmobranchs (Rose & Polis, 1998; Morales, 
2008) to date there is no record of the scavenging of C. 
latrans or any other canid on E. cookei or any other echino-
rhiniform shark. 

Conclusion 
The oceanographic characteristics of BLA and BC, similar to 
other areas (Monterey Bay, CA) with the registered distribu-
tion of E. cookei, make the presence of this species, not reg-
istered for BLA to date, viable. The natural stranding of E. 
cookei, analyzed in this study, confirms the presence of this 
species for BLA and BC zone and increases the ichthyologic 
knowledge of the area. Likewise, the scavenging by the coy-
ote C. latrans is another evidence of the feeding opportunities 
that the sea provides to these terrestrial carnivores, being this 
another record of scavenging feeding by C. latrans on elas-
mobranchs and the first record by any canid over echinorhin-
iform sharks to date. 

 
  

https://montereybay.noaa.gov/sitechar/phys2.html
https://montereybay.noaa.gov/sitechar/phys2.html
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