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Abstract

The most important critical habitat for the conservation of Limulus polyphemus is the intertidal zone. During 2018, three beaches were 
sampled in the South-central Gulf of Mexico in Champotón, Campeche, to analyze the relationship between the granulometry and the beach 
slope with the presence of the species. The critical habitat of L. polyphemus in Champotón was characterized by coarse sand of 0.5-1mm and 
beach slopes between 14 to 18°. Icahao and Flamenco beaches can be considered critical habitats that must be included in national conservation 
programs.
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Critical Habitats: Reproduction and Nesting  
Beaches of the Horseshoe Crab (Limulus  

polyphemus) in Champotón, Campeche, México

Introduction 

Limulus polyphemus inhabits specific coastal ecosystems 
during its life cycle, such as Rhizophora mangle forests and coastal 
plains in juvenile stages; bays, estuaries and coastal lakes during 
ambulatory stages and intertidal zones in adult stages since it 
carries out its reproductive cycle there [1,2]. The more frequently 
term used to define areas considered key to the survival of a 
species is “critical habitat”, and the most important are those 
associated to feeding and reproduction [3]. For conservation of 
the horseshoe crab, the intertidal zone is a critical habitat. For 
this species, beaches with slopes between 15° to 20°, coarse sand 
and tides seem to be important for reproductive aggregations and 
feeding [4,5].

Few studies have addressed factors related to the critical 
habitat of L. polyphemus, but it has been found that geochemical 
and erosive factors are relevant in the selection of breeding and 
nesting beaches [6,7]. During the 2018, the Icahao, Flamenco 
and Km 148 beaches were sampled to analyze the relationship 
between the granulometry and the beach slope with the critical 
habitat of L. polyphemus in the South-central Gulf of Mexico in 
Champotón, Campeche.

Selection of beaches was based on three criteria: 1) presence of 
corpses and/or exuviae, 2) differences in slope and 3) differences 
in sand granule size. Sand collection was done excavating 30 cm 
deep with a core and then 500 grams were recovered [5]. Two 
sand samples per site, and a total of six samples were collected. 
For the assessment of the granulometry Wentworth protocol 
modified by Román-Sierra was applied [8,9]. The sand samples 
were dried in the open air, and 100 g was subsampled and sieved 
in an automatic sieving Cole-Parmer machine for 15 minutes. We 
used six sieve sizes (14, 20, 30, 45, 100, 200). The beach slope was 
measured using a SUUNTOPM-5 manual clinometer. 

Night treks were conducted at each site for 4 hours at 1-hour 
interval to determine the abundance of L. polyphemus in the 
intertidal zone. At the Icahao and Flamenco beaches 82% and 
57% of the sand size, respectively, was considered coarse, both 
with granules size between  0.5-1 milimiters, while the Km 148 
beach shows dominance of fine sand (51%), with granules size 
ranging 0.074-0.125 mm. The slope of the Flamenco and Icahao 
beaches was 18° and 16°, respectively, and at Km 148 beach was 
14°. Icahao and Flamenco also show the higher abundance of L. 
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polyphemus with 55 and 46 individuals, whereas in Km 148, 19 
individuals were observed.

Relationship between size particle, slope, and L. 
polyphemus abundance

The size of the sand granules with the abundance of the 
horseshoe crab shows a strong relationship, with higher 
abundance in beaches with coarse sands, while flattened slopes 
are associated with lower number of individuals (Figure 1). 
Icahao and Flamenco show more suitable characteristics for 

reproduction and nesting and therefore are considered critical 
habitats subject to protection [7,10] (Figure 2). It is currently 
known that the horseshoe crab can detect, at a distance, the 
nature of the sediments for their reproduction (6). Therefore, 
the granulometry of the beaches plays a fundamental role in the 
establishment of nests, since sand granules greater than 0.5mm 
allow an optimal oxygen flow [6,7,11], while slopes greater than 
15° prevent the substrate in the intertidal zone from becoming 
saturated with water, thus reducing anoxemia for optimal 
development of the eggs [6,7]. 

Figure 1: Icahao Beach, Champotón, Campeche.

Figure 2: Reproduction and nesting of L polyphemus.

Conclusion

The critical habitat of the horseshoe crab in Champotón is 
characterized by granules size between 0.5-1mm of coarse sand 
and beach slopes between 16° to 18°. The grain size and slope 
play an important role in the reproductive cycle of L. polyphemus 
and their characterization allows the identification of beaches 
that might be critical habitats and potential sites of conservation.
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