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Abstract

This study is the first report of benthic amphipods for a new line of research in this area of the Mexican Pacific. We analyze
the first records of amphipods in spiny lobster (Panulirus spp) pueruli collectors in Cospita bay, Gulf of California, Mexico.
The organisms were obtained collectors that simulate seaweed that present cavities as refuges. The collectors were submerged
to adepth of 1 to 1.5m. 170 benthic amphipods were obtained, distributed in four superfamilies, seven families, seven genera
and three species. The most representative genus were Bemlos and Tritella and the most abundant families were Aoridae,
Ischyroceridae and Caprellidae. The records of amphipods indicated here represent the basis for the knowledge of this
taxonomic group and the artificial collectors are refuge for benthic amphipods in this area.

Introduction

In northwestern Mexico there is an important fishery for spiny lobster (Panulirus inflatus and Panulirus gracilis) where
the Faculty of Marine Sciences has carried out various investigations related to their biological-fishing aspects of these
lobsters [1-3]. Among the crustaceans, the amphipods in the seabed stand out due to their abundance and diversity, which
inhabit from the coastal zone to a depth of 9000 m [4], in addition, the amphipods play an important role in the trophic chain
of aquatic ecosystems. Investigations of amphipods in the Mexican Pacific are mainly focused on taxonomic studies [5-7].
Despite this, the number of investigations on benthic amphipod species in the Mexican Pacific northwest, and particularly in
the Gulf of California, is limited: with the exception of the studies by) [8] who analyzed benthic amphipods [4] in Petatalco
bay, Guerrero, reported the taxonomic identification keys of the gammarids amphipods of the Eastern Tropical Pacific and
[9,10] who analyzed the marine benthic invertebrates for the Gulf of California, where they include taxonomic keys and
generalities of the amphipods. In the Caribbean, the diversity of benthic amphipods associated with different types of
substrates such as algae, rocks, sediment and mangroves, associated with coral reefs [11] and macroalgae [12], indicating
in all these studies new records of species and geographical records of these crustaceans. On the Sinaloa, Mexico coast, [13]
reported a new geographic distribution for the Mazatlan bay of Paracaprella pusilla amphipod in oyster boxes. While [14]
analyzed the presence of spiny lobster juvenile (pueruli) in artificial collectors in the bay of Mazatlan, although these authors
did not report the presence of amphipods. However, in the present investigation, benthic amphipod species were determined
for the first time using artificial collectors that simulate the presence of marine algae for spiny lobster hatchlings. The objetive
of this was to obtain information on the species of benthic amphipods that inhabit artificial collectors for sheltering pueruli
(postlarvae) of spiny lobster (Panulirus spp) in Cospita bay, Gulf of California, Mexico.

Material and Methods

The amphipods were collected in Cospita bay, Gulf of California, Mexico (24°09'N-107°15"W). The capture of
amphipods corresponded from February 2014 to January 2015 and with a monthly sampling frequency. Were collected
of benthic amphipods, modified algae-type collectors were used, described by [15] and combination of the Phillips-type
collector [16] that simulates the presence of marine algae and collector which presents hollow spaces and cavities as shelters
for postlarvae of spiny lobster Panulirus. The modification in the artificial collector prototype (Figure 1) was carried out
by the personnel of the Laboratory of Lobster Program of Faculty of Marine Sciences of Autonomous University of Sinaloa
(PROLAN-FACIMAR-UAYS).

Figure 1: Algae type collector, modified by Valadez-Manzano et al. (2017). 1: oyster box, 2: plastic bristles and 3: oyster holes.
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Two collectors were established for each station. For their transfer to the sampling
stations, a 12 m boat with a 50 Hp outboard motor was used. When extracting the
collector to the surface of the boat, the collector was opened to 50% for this the straps
were broken and for a period of 10 minutes they were shaken on a plastic container with
a capacity of 170L. Later it was extracted and the sample was concentrated through
a sieve and its concentration was deposited in plastic containers, previously labeled
with field data. Finally, the amphipods were separated from the spiny lobster pueruli.
The collected amphipods were deposited in 70% alcohol for their conservation. Its
taxonomic determination was made using identification keys for amphipods [4] and
the species were corroborated by Garcia-Madrigal from the Marine Invertebrates
Systematics Laboratory (LABSIM). In addition, the amphipod species were compared
with the Scientific Reference Collection of Marine Invertebrates, Crustacea Section,
and University of Sea, Oaxaca, Mexico. The amphipods indicated here were deposited
and registered in the mentioned LABSIM collection.

Results and Discussion

On average, 14.16 amphipods/collectors/month were collected. The months
with the highest collection percentage were April, March and May with 12.35, 30.0
and 42.94%, respectively. A total of 170 specimens were obtained and the collection
of benthic amphipods recorded here is made up of the order Amphipoda, four
superfamilies, seven families, seven genera and three species. For the first time, the
amphipods for the Cospita bay of the genera Bemlos, Tritella, Podocerus, Ampithoe
and Monocorophium and the species Batea cf susurrator and Ericthonius cf brasiliensis
are reported. Likewise, the families Aoridae, Caprellidae, Podoceridae, Amphithoidae,
Corophiidae, Bateidae and Ischyroceridae. The most representative genus were Bemlos
and Tritella. The most abundant families were Aoridae, Ischyroceridae and Caprellidae.
The species with the highest frequency of appearance coincided on five occasions:
Bemlos sp., Tritella sp and Ericthonius cf brasiliensis. This research represents the effort
to know the diversity of species of benthic amphipods associated with the settlement
of Panulirus spiny lobster hatchlings on the coast of Sinaloa, Gulf of California, as part
of the Lobster-FACIMAR project. 170 amphipods captured in this pueruli collector,
means an important bycatch of amphipods in this area to continue with other similar
studies, since there is not information regarding this taxonomic group for the center
and north of Mexican Pacific. It has only been contributed for amphipods in general
for the southern coast (Guerrero, Oaxaca and Chiapas) of the Mexican Pacific [4].
In thus study, seven families, seven genera and three species were determined, this
information is not less if this study is considered as the first recorded of amphipods
associated with juvenile Panulirus lobster, and also as the first report of benthic
amphipods in the northwest of the mexican Pacific.. The collection of 170 amphipods
in the present study through the use of the algae collector designed by [14], it can be
considered an excellent half of recruiting a great diversity of species and larvae of minor
crustaceans such as amphipods and other marine benthic invertebrates [4]. However,
according to [9] the taxonomic identification of the amphipods species is difficult due
to the little information on the species in the scientific literature of the Mexican Pacific,
although the seven families mentioned here were reported by [4] for amphipods in
the Eastern Tropical Pacific. In the Pacific Ocean, but for the Indo-West Pacific, [17]
determined 11 new amphipods species, none of which matched here.

In this study, seven families distributed in seven genera and three species of
amphipods were identified; these results were below the work of [9] who reported 12
families of amphipods for the Gulf of California; however, compared to the present
investigation, this author only reported four families of amphipods, the remaining
three families indicated here: Crapellidae, Ischyroceridae and Bateidae, were reported
for the first time by these artificial collectors and for this study area. At the family level,
those registered here no comparison with the study by [17] who analyzed the date base
(DELTA) on amphipods [18], and indicated that there are approximately 183 families
and that they could increase up to 189 families of amphipods of amphipods depending
on the type of phonetic or phylogenetic classification, in addition, [17] reported 22
new families of amphipods in their study compared to the 154 families reported by
[19]. However, [6] reported the family of Caprellidae amphipods but with emphasis on
Caprella suprapiscis for the mexican Pacific coast.

The most common amphipod genera were Bemlos and Tritella, which did not
coincide with [8] who pointed out Rhepoxynius and Metharpinia as the most abundant
in Petatalco bay, Guerrero, in the southern Mexican Pacific [3], found two new species
of amphipods of the genus Caprella (Caprella calderoni and Caprella mercedesae),
but both species were collected by the oceanographic vessel “El Puma”, in the central
region of the Gulf of California, that is, to a greater area and depth than this study
determined a composition of 16 species distributed in five genus of amphipods,
resulting in this study with two genera less than the present investigation, although

the latter authors analyzed the amphipods from Baja California Sur (Mexico) to Peru,
compared to this study that was carried out only in Cospita bay, Sinaloa, northwest of
Mexico. The results obtained here for the order Amphipoda, with four superfamilies,
seven families, seven genera and three species, represent an important taxonomic
interest for this geographical area, since there are not records of benthic amphipods in
Cospita bay, and also obtaining of 170 amphipods in artificial collectors for Panulirus
lobster juveniles, represents an alternative microhabitat for this community of benthic
crustaceans as indicated by [14] for the southeastern Gulf of California. The species
that make up the minor crustaceans and particular the amphipods, since many of
these species are part of the food chain of the trophic chain and most likely the success
of higher species for the marine ecosystem to function properly [20-22].

Conclusions

The number of amphipods obtained here in the spiny lobster pueruli collector
represents an excellent artificial habitat for refuge of benthic amphipods on the
northwestern coast of Mexico. In addition, the taxonomic composition of the benthic
amphipods reported here in four superfamilies, seven families, seven genera and
three species, represent the basis for knowledge of this group in this area, since
there are practically no studies that precede the present investigation in regarding
the taxonomic composition and capture of amphipods by collectors of spiny lobster
hatchlings in this area.
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