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Chapter 13
Deep-Sea Lobsters (Polychelidae 
and Nephropidae) from the Continental 
Slope of the Southern Gulf of Mexico: 
Distribution and Morphometric 
Relationships

P. Briones-Fourzán, E. Lozano-Álvarez, A. R. Vázquez-Bader, and A. Gracia

Abstract  Information on biodiversity from the continental slope of the southern 
half of the Gulf of Mexico is scarce. Deep-sea lobsters were collected from depths 
of 300–1090  m (upper continental slope) in all sectors of the southern Gulf of 
Mexico during several research cruises aimed to survey the benthic biodiversity 
from this slope. Individuals were sexed, and their carapace length (CL, mm), total 
length (TL, mm), and weight (W, g) were measured. In all, 3343 lobsters were col-
lected from nine species, four of the family Polychelidae (from more to less abun-
dant: Stereomastis sculpta, Polycheles perarmatus, P. typhlops, Cardus crucifer) 
and five of the family Nephropidae (Nephropsis aculeata, N. rosea, Acanthacaris 
caeca, N. neglecta, Thaumastocheles zaleucus). Multivariate analyses revealed dif-
ferences in the lobster assemblage among 200-m depth strata, mostly due to the 
depth distribution of the two most abundant species: N. aculeata between 300 and 
500 m and S. sculpta below 700 m. Within families, the median size varied signifi-
cantly with species. In species with sufficient specimens, length-length and length-
weight relationships were compared between sexes and tested for departure from 
isometry. This information is useful for comparing life history traits of individual 
species between regions and the relative condition of local populations within meta-
populations. Deep-sea fisheries are currently nonexistent in the southern Gulf of 
Mexico and may be particularly difficult to develop over its generally rugged 
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  Abstract 

 The shallow distribution of  Panulirus  spiny lobsters makes them especially vulnerable to overex-
ploitation and their coastal habitats to the synergistic effects of multiple environmental and anthro-
pogenic stressors. In order to incorporate measures to protect habitats of these lobsters into fi sheries 
management regimes, knowledge is required about the life history strategies and the patterns of 
habitat use by different benthic life stages. This knowledge is substantial for a few species but insuf-
fi cient for most other species. Also, little is known about the interspecifi c trade - offs that promote the 
coexistence of  Panulirus  species at different spatial scales. This chapter reviews the main features 
of essential habitats for  Panulirus  lobsters and the trade - offs involving habitat resource use between 
coexisting species. Also addressed are the multiple stressors that are resulting in loss/degradation of 
 Panulirus  habitats and some measures that may potentially mitigate these effects, including the 
controversial issue of habitat enhancement to alleviate demographic bottlenecks.  

  Key Words:     essential habitat  ;   habitat loss and degradation  ;   habitat management  ;   habitat specialist  ; 
  life history strategy  ;   ontogenetic shifter  ;    Panulirus   ;   species coexistence  ;   spiny lobsters      

    7.1    Introduction 

 Spiny lobsters (Family Palinuridae) are conspicu-
ous, often abundant members of many benthic 
marine communities and a valuable fi shing resource 
in all the places in which they occur (Phillips  &  
Melville - Smith,  2006 ). The life cycle of spiny lob-
sters consists of two major phases: a lengthy plank-
tonic larval phase that develops in oceanic water, 

and a benthic phase that begins when the natant 
post - larvae (pueruli) settle onto some benthic 
habitat. This life history transition connects oceanic 
and benthic habitats. Benthic spiny lobsters are 
quite mobile but cannot build their own shelters; 
therefore, they depend on structured habitats for 
protection and survival. The most diverse genus of 
the family is  Panulirus , with 24 recognized taxa 
(species/subspecies) (Table  7.1 ) that are distributed 
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