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Introduction 

 “The aquarium of the world” is what oceanographer Jacques Ives Cousteau called the 

Gulf of California, an adequate description for a sea full of life. Its abundant food sources, 

diverse habitats and geographic location make it the perfect site to shelter a tremendous amount 

of species (CEDO 2013a; 2013b). In the northern part of the Gulf of California, the Bay of 

Puerto Peñasco, in the State of Sonora is the gateway to the Biosphere Reserve of the Upper Gulf 

of California and Colorado River Delta, recognized worldwide for its abundance of life, while to 

the south it forms part of a marine corridor recognized by the National Commission for the 

Knowledge and Use of Biodiversity (CONABIO) given its biodiversity. 

 This privileged location makes the beaches of Puerto Peñasco very attractive for visitors 

from the region; its wealth and diverse species have attracted the attention of researchers and 

conservationists, as well as that of tourists who enjoy them for recreational purposes, and of 

course the local population who use it for sustenance.  

 For the purpose of ensuring the proper use and conservation of Puerto Peñasco beaches, 

aside from projecting a positive image on the nationaland international stage, in 2013 the Puerto 

Peñasco Clean Beach Committee, together with Federal, State, and Municipal Authorities, as 

well as a group of interested developers; began the Beach Quality Certification process for a 

segment of beach in Puerto Peñasco named Sandy Beach, per NMX-AA-120-SCFI-2006 

guidelines, which establishes requirements and specifications for beach quality sustainability, in 

the case in the category of recreational use. 

 The present study addresses the requirements of paragraphs 5.4a and 5.4b of the 

aforementioned Mexican norm, which specifies that “Interested parties must include a general 

description of species of land and sea flora & fauna that are of importance to the area”. And 

“In the event of presence of the species listed in NOM-059-SEMARNAT-2001… there must be a 

plan that contains general description specifications of the species and their habitat; protection 

measures for wild flora and fauna with short, medium, and long term goals, as well as the 

oversight mechanisms of the plan”.   
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 This document is divided into three main parts. The first part describes the physical, 

geographic, and biological characteristics of the beach seeking certification; thereafter is a list 

and general description of its flora and fauna, and species protected under NOM-059-

SEMARNAT-2010; and finally, a presentation of the action plan to protect the main endangered 

species. 

 To undergo this study, a bibliographic review was  done, as well as field studies on Sandy 

Beach and adjacent properties to develop a list of species present. Sediment samples were also 

taken in equidistant points of the intertidal zone to identify interstitial marine invertebrates, and a 

subtidal immersion was made to identify the type of fish and invertebrate species, with the help 

of scuba diving equipment. 
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Part 1. General description 
of the Sandy Beach segment 
to be certified. 
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1.1 General Data 

 The zone of interest is located on a beach known as Sandy Beach, within the Bay of 

Puerto Peñasco, on the northwestern coast of the State of Sonora (figure 1). Sandy Beach 

completely extends along approximately 6 kilometers, from the sandy beach of the development 

known as “The Reef” to Puerto Peñasco, facing northwest-southeast. The segment of Sandy 

Beach to be certified is 1,521 meters long, and delineated by the coordinates projected by the 

Universal Transverse Mercator (UTM) coordinate system: Y 3467545.0089, X 256892.0044; Y 

3468102.3643,  X  255475.9088 respectively (figure 2). Hereafter, the area of interest will only 

be referred to as Sandy Beach. 

 

Figure 1. Location of Sandy Beach in Puerto Peñasco, Sonora, Biosphere Reserve of the Upper Gulf 
of California and Colorado River Delta (red line), and El Pinacate and Gran Desierto de Altar 
Reserve (yellow line) in northwest Mexico. 
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Figure 2. Satellite image of the beach zone to be certified and adjacent properties. (Bathymetry: 
Ramirez-Mendoza and Alvarez 2009. Image: Google Earth). 

 

 Sandy Beach has a slight concave morphology, especially in proximity to Puerto 

Peñasco. This is a sandy beach zone with patches of rocky intertidal and subtidal reef that 

harbors great biological diversity. Moreover, near Puerto Peñasco there are two natural protected 

areas; the Biosphere Reserve of the Upper Gulf of California and Colorado River Delta, and the 

El Pinacate & Gran Desierto de Altar Biosphere Reserve (Figure 1), which have a strong 

influence due to the wealth and diversity of both marine and land species. At the same time, 

Puerto Peñasco forms part of a marine corridor made up of a group of habitats connected  by 

biological interactions of the species that inhabit and use it. 

 The climatological, oceanographic, and biological characteristics of Sandy Beach are 

generally the same as the entire Puerto Peñasco region, which, according to the Gulf of 
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California Marine Ecology Ordinance Program, belongs to the Province of the Sonoran Desert 

while the marine portion belongs to the Oceanographic Area of the Northern or Upper Gulf 

(Byrne and Emery Allison, 1964 in SEMARNAT, 2006).  Here below is a brief description of 

the same. 

 

1.2 Physical Characteristics 

1.2.1 Climate 
 The climate is characterized for being more continental than oceanic, it is an extreme 

type BWhw (dry weather warm desert) according to the Köppen classification (Contreras-

Espinoza, 1993). Temperature varies between 8°C in winter and 42°C in summer (Valdés-

Casillas et al., 1999). The region mainly presents two seasons, winter of a medium latitude from 

November to May, and subtropical summer from June to October (Mosiño y García, 1974 in 

CONANP, 2007). 

 The rainy season presents itself as much in summer as it does in winter, but these are very 

sporadic (approximately 5 days of rain per year), with an annual precipitation average of 73 mm 

(Alvarez-Borrego and Galindo-Bect, 1974). The predominant precipitation in Puerto Peñasco is 

in autumn (Villicaña-Yépez, 2012). The scarce rain and intense temperature provide an 

imbalance between the little amount of precipitated water and the elevated levels of evaporation. 

Some researchers consider the median annual evaporation to be 900 mm (Alvarez-Borrego and 

Galindo-Bect, 1974), 1,100 mm (Hendrickx, Brusca & Findley, 2005), and up to 2,293 mm, with 

the maximum values recorded in the months from May to September. 

 The relative humidity is conditioned by the high temperatures, scarce precipitation and 

lack of vegetation cover, resulting in relatively low humidity. Some of the humidity sources are 

due to fog that is present during winter, which is very important for emerging vegetation and the 

ecosystem in general. In the studied area there are no sources of river or stream water (Villicaña-

Yépez, 2012). 
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1.2.2 Wind and hydrometeorological events 

 During the winter, cold winds from the northwest occur (with speeds up to approximately 

8-12 m/s), directed along the axis of the Gulf of California, from the desert towards the Gulf  

(CONANP, 2007). During the summer, large scale pressure directs weak winds from the 

southeast (2-5 m/s) directed along the Gulf (Badan-Dangon et al., 1985).  

 In the region, extreme hydro-meteorological events like tropical storms, hurricanes, or 

tidal waves can occur, but are isolated and infrequent. In general, the environmental variability in 

the area, as in the rest of the Gulf of California, appears to be dominated by the interaction of the 

decadal and interdecadal variability derived from Pacific Decadal Oscillation (PDO) and El Niño 

Southern Oscillation (ENSO) (Lluch-Cota et al., 2010). The presence of tropical cyclones are 

sporadic; in the specific case of Puerto Peñasco, the Baja California peninsula, the Tiburon and 

Angel de la Guarda islands act as the main natural barriers that prevent the passing of tropical 

storms and hurricanes. During the period between 1957 and 2008 there are only two tropical 

depressions registered, a tropical storm and a category 1 hurricane. Estimates give the probability 

of hurricanes 0.05% and for tropical storms 0.10% (Villicaña-Yépez, 2012). 

1.2.3 Topography and Bathymetry 

 According to the general profile of sandy beaches (figure 3), Sandy Beach is 

characterized for having a berm adjacent to the tourist development construction sites. This berm 

rises approximately 8 meters above the low tide terrace, followed by a perpendicular beach face 

approximately 55 meters long, with a slope of approximately 16% (1:6.25), which ends in an 

ample low tide terrace that can extend hundreds of meters into the sea with a slight slope. The 

pronounced discontinuity between the beach step and the low tide terrace are typical in coastlines 

where tidal systems are large when compared to wave height (Inman and Folluox, 1959 in 

Villicaña-Yépez, 2012). See figure 4. 
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Figure 3. General morphology of sandy beaches (UABCS, 2014). 

 

   

Low Tide Terrace Beach Face Berm Area 

Figure 21. View of the different beach sections of Sandy Beach to be certified (Photos: Cedo) 

 

 The beach’s coast line faces northwest-southeast approximately 290 degrees with a gentle 

slope to the southwest, with isobaths running parallel to the coastline. 

 The bathymetry profile of Puerto Peñasco’s coast shows a gentle slope to approximately 

500 meters from the edge, with 8 meters in depth (median sea level), subsequently, the slope 

becomes even more gentle reaching at the 2,000 meter distance mark a depth of approximately 

15 meters (Villicaña-Yépez, 2012). In figure 2 we can appreciate the depth isolines at the median 
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sea level. Taking this information into consideration, we can estimate the depth at any point 

within the Sandy Beach polygon at any given time of day, with the help of tide calendars that 

exist in the region. 

1.2.4 Oceanography 

 In the oceanographic area of the Northern Gulf or Upper Gulf of California, a winter 

phenomenon occurs known as upwelling, where colder, saltier surface water from the extreme 

north sinks and carried near the sea floor in a movement called convection current, to later be 

dragged south by advection, while the water mass on the eastern coast of the gulf haul volumes 

of water from the depths. This water movement has a strong effect in the vertical distribution of 

the diverse physical and chemical properties of the northern part of the Gulf (Álvarez-Borrego 

and Schwartzlose, 1979). This thermohaline circulation, along with mixed tides, represents a 

natural form of fertilization for the region (Lavín and Organista, 1988).  

In this northern  region of the Gulf of California, the currents, tides, and winds give the 

superficial sea layers a sense of rotation (0-10 meters), in the summer months from June to 

September the predominant southern winds and the Coriolis Effect produce a counter clockwise 

cyclonic behavior, becoming complex in the winter months from November to April due to 

predominantly northern and northeastern winds that make general circulation go in the opposite 

direction, in other words, a clockwise anti-cyclonic behavior with certain irregular patterns in 

areas near the coast and islands (Lavin and Marinone, 2003; Villicaña-Yépez, 2012). 

The underwater area of Sandy Beach is shallow and strongly influenced by the 

surrounding desert climate, experiencing extreme annual variations in water temperature. 

Common water temperatures in winter fluctuate between 13-14° C, but can drop to 8-12° C, and 

reach 30° C or more in summer (Brusca et al., 1980). 

As the Gulf of California is considered an Evaporation Basin, the salinity on the water 

surface is high, particularly in the zone of interest, where it is 35.5-37.5 ppt. (Hendrickx, Brusca 

& Findley, 2005). 
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1.2.5 Tides 

In general, the Upper Gulf is characterized for having the most extreme tides in the 

world, reaching an extent of up to 10 meters vertically near the Colorado River Delta during 

spring tides, which occur with full and new moons. The annual tide range in Puerto Peñasco is 

approximately 7 meters (Brusca et al., 1980), therefore, its beaches, including Sandy Beach, are 

subjected to the daily rhythm of the same, being partially left without water (supralittoral zone) 

at low tide during spring tides, and partially submerged (infralittoral zone) at high tide just as 

much with spring tides as with neap tides (CONABIO, 2014).  

In this region, semidiurnal tidal cycles predominate (Lavin y Marinone, 2003), that is to 

say, a day can have two low tides and two high tides. This variation causes tidal currents with 

speeds of 0.4 to 1.7 knots along the coasts of Sonora and Baja California, respectively 

(Hendrickson, 1973 in CONANP, 2007); at the same time, and as mentioned before, a vertical 

homogenization phenomenon occurs in the column of water (Roden and Groves, 1959; Gaxiola-

Castro et al., 1978 en CONANP, 2007). 

1.2.6 Waves 

The zone between La Choya and Puerto Peñasco to the east of the Upper Gulf of 

California, where Sandy Beach is located, receives at least three wave systems, principally from 

the east in winter, and from the south and southeast the rest of the year, which will refract or 

diffract by geomorphologic effect (beaches, points and coast indentations). 

Waves arriving from the east during the winter winds, as well as those generated by 

breeze systems, is a short period due to the reduced fetch (F), or rather the distance from where 

the weave was formed to where it was measured is short. In this case, the maximum distance is 

the northern coast of San Felipe, B.C., therefore, wave generation is reduced. These waves can 

be frequent and have short wave lengths. During low tide, waves do not significantly change 

direction, as the change in depth behind the submerged beach is strong and therefore the 

processes of concentration and energy reduction are minimal (Villicaña-Yépez, 2012). 

For waves from the south-southeast, that generated collinearly to the main axis of the 

Gulf of California, have had a large fetch, greater than 200 kilometers, from the northern region 
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of the islands (Tiburon and Angel de la Guarda), therefore up directly to the coast between La 

Choya and Puerto Peñasco, with periods of swells between 6-8 s. These waves are affected in 

greater distances before reaching the coast due to their longer wave length. Although behind the 

submerged beach terrace there is an embankment and then a gentle slope, these waves start to 

lose energy due to processes of friction, making them reach heights of 1 meter near the coast 

during summer. The points of La Choya and Puerto Peñasco, in having concentric bathymetries, 

tend to concentrate energy, without removing the possibility of reestablishing deep water wave 

heights and proximity to the coast of up to 2 m (Villicaña-Yépez, 2012). 

1.2.7 Seismology 

Puerto Peñasco is located in the Zone B seismological region (intermediate), considered 

to be of medium risk, where tremors are not frequently registered nor to be affected by high 

ground accelerations, which do not exceed 70%. There is no volcanic activity, and there are no 

registered events reaching 6 degrees on the Richter scale, therefore, the region is considered 

stable in terms of seismic risk (Villicaña-Yépez, 2012). 

1.3 Ecosystems and habitats 

There are different criteria for habitat and ecosystem regionalization in the Gulf of 

California. Through the Environmental Cooperation Commission, the governments of Mexico, 

United States, and Canada made an eco-marine regionalization where they place Puerto Peñasco 

on the Cortez Geomorphological Platform within the Exterior Neritic Zone of the Upper Gulf. 

Among the main natural attributes present in this ecosystem is its high productivity and 

tremendous biological biodiversity, as well as its variety and beautiful landscape (SEMARNAT, 

2006). This is the result of the combination of its topography, latitude, winter induced upwelling 

systems, mixed tides, and thermohaline circulation (INE, 2010). 

In the area of Sandy Beach and adjacent land, specifically, the wealth in variety of 

species is directly related to the different types of habitats that exist. This coastal zone serves as a 

link between the Sonoran Desert and the marine ecosystem of the Gulf of California. The main 

habitats are described hereunder. 
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1.3.1 Sandy beaches 

The beach area is composed of sand that is made up of an accumulation of sediments that 

are of mineral origin, such as isolated quartz grains, calcium carbonate, and smaller amounts of 

calcareous materials of a biological origin produced by sea organisms, such as pieces of bivalve 

and gastropod shells (Moreno-Casasola, 2006; Villicaña-Yépez, 2012). 

Microtextural studies of quartz grains show that beach sediments of Puerto Peñasco, on a 

geological scale, were primarily transported to the region by fluvial processes, such as remains 

from the Colorado River Delta and wind action, in addition to selection and transport of shells by 

the rides, which are extremely broken due to the abrasive effect of high tidal ranges and coastal 

drifting (Madhavareju et al., 2009 en Villicaña-Yépez, 2012). Moreover, currents that flow in 

front of Puerto Peñasco mainly transport sediments from the southeast to the northwest. 

The sand on the low tide terrace is thick and poorly sorted (terrace where the tide runs), 

while the exterior bar at low tide is fine sand. In the upper area of sand of the intertidal zone, 

there are very few live organisms, thick sediments and high energy conditions are apparent 

limiting factors for their development (Brusca et al., 2005 and personal observation). 

1.3.2 Rocky reefs 

In the study area, as well as generally in the coastal zone of Puerto Peñasco, there are 

rocky intertidal and subtidal zones formed mainly by a sedimentary rock named coquina, which 

is distributed parallel to the coast in irregular patches that apparently are temporarily covered and 

uncovered by sediments made of fine sand carried by the currents. Coquina was formed during 

the Pleistocene age by sand and shell, mainly from mollusks, cemented with calcite (CaCO3), 

cast by heat, and then solidified by action of the sand and sea (CONANP,2007), forming a fossil 

reef approximately 2 to 6 million years old (Brusca, 1980). Coquina has a high diversity of 

macro-invertebrate endoliths, mainly mollusks and crustaceans, that erode the rock (Stearley and 

Ekdale, 1989 in CEDES, 2013). Basalt and granite volcanic rocks can also be found on these 

rocky reefs. 
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The rocky reefs are some of the most productive ecosystems in the ocean, and harbor the 

highest number of species, as the cracks and holes in the rocks provide refuge to many organisms 

where they can protect themselves from predators, or from radiation and possible dehydration if 

in the intertidal zone. There are also species that need a hard substrate to be able to fix 

themselves onto and continue their development, substrate which is found on rocky reefs. 

 

Figure 5. Satellite image of the Sandy Beach section showing the different types of habitats.  

(Source: Google Earth). 
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Coquina Intertidal rocky reef Intertidal pools 

Figure 6. Images of the Intertidal rocky reef at Sandy Beach. (Photos: Cedo). 

1.3.3 Sandy desert 

There is an area of land adjacent to the tourist development facilities that is mainly 

composed of partially consolidated sand, typical of arid deserts, with sandy desert vegetation 

with some species of microphyll desert bush, and partially covered with vegetation from the 

coastal dunes; there are also some sections without any apparent vegetation. Species 

representative of the Sonoran Desert, as described below, can be found on these lands. 

1.3.4 Artificial wetlands 

Within the adjacent land there is a golf course and infrastructure with paved roadways 

and stretches that provide access both to the golf course and tourist developments. 

There are 6 artificial fresh water lagoons on the golf course, stemming from the 

municipal water treatment plant. These lagoons have created new spaces with attractive 

characteristics for a great variety of resident and migratory species that have taken advantage of 

the existence of these new micro-habitats. 
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Part 2.  Biodiversity 
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2.1 General Data 

The conditions described in the foregoing section foster various habitats and 

microhabitats in the beach area of interest, with a dynamism that makes the development of an 

impressive number of life forms possible, both permanent as well as seasonal, resulting in the 

tremendous biodiversity that characterizes it. 

According to the characteristics of the marine ecosystem, it is known this is essentially a 

temperate environment during the winter yet a subtropical marine environment in the summer, 

this creates seasonal changes with respect to the presence of invertebrates, algae, and some 

vertebrates as the tropical species disappear or migrate during the winter and species of 

temperate origin disappear or migrate during the summer (Hendrickx, Brusca & Findley, 2005); 

furthermore, mass disruptions of macroscopic algae as well as stenotherm and subtropical fauna 

are known to exist during days of extreme cold in the winter. During these periods, primary 

productivity is reduced drastically, and the abundance of species falls, with eurythermal forms 

dominating the habitat (Brusca et al., 1980).  The area of interest can be considered a more 

physically controlled environment (Hendrickx, Brusca & Findley, 2005). Therefore, the 

composition of species in this area in the Upper Gulf consists of a reasonably predictable group 

of organisms, combined with a much larger series of “unpredictable” species  (Hendrickx, 

Brusca & Findley 2005), caused by the complex networks of interaction of physical and 

biological factors that have been described. 

In this sense, it is known that diversity is much less on unstable sand beaches, such as the 

case of the study zone on its berm and beach face when compared with the rocky reefs; in 

addition, the organisms more tolerant to drying are found in the highest part of the beach 

(supralittoral zone), those least tolerant in the lower parts of the beach (infralittoral zone). The 

intertidal zone forms an open system that maintains a constant exchange of matter and energy 

between the marine and land zone.  There is tremendous productivity of phytoplankton in this 

zone, which feed many benthic organisms. Productivity of the intertidal zone gives it a very 

important role in the food chain and is a great benefit to other marine ecosystems (CONABIO, 

2014).  
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The principal species of flora and fauna of the zone to be certified are described 

hereunder. 

2.2 Flora 

2.2.1 Marine Environment 

2.2.1.1 Algae 

 The abundance and diversity of algae species in the region of Puerto Peñasco is seasonal; 

when summer temperatures are high (24-30°C) and nutrients relatively low (4 µM nitrates) the 

diversity is less. In contrast, when temperatures are low (15-20°C) and nutrients high (13 µM 

nitratos), which is a representative characteristic of upwelling conditions, this favors the 

flourishing of algae species, therefore diversity is high (Pacheco-Ruiz et al., 2007). 

 There are various phycology studies for the area of study. The first list of benthic marine 

algae species in Puerto Peñasco are from Dawson (1966a), who included152 species, other 

collections have been done by the Botany Department of the University of Arizona since 1940, 

and some of the most important work is that of Dawson (1966b); Hollenberg & Dawson (1961); 

Norris (1972); Hollenberg & J.N. Norris (1977); Norris & Johansen (1981); Littler & Littler 

(1981) and Stewart (1982) in Mateo-Cid, et al., (2006). In addition, the Upper Gulf Reserve 

Management Plan recognizes 358 species in the Upper Gulf (CONANP, 2009). 

 One of the more recent studies was done in 1996 and 1997 by Mateo Cid and 

collaborators, wherein they did seasonal collections at various points of the rocky reefs along the 

Puerto Peñasco coast, identifying a total of 118 species of marine algae, of which 69 are from the 

red algae group, 20 from the brown, 18 are green algae, and 11 green blue algae. The families 

best represented were the Corallinaceae with 17 species, Rhodomelaceae with 11, Ceramiaceae 

with 10, and Sargassaceae and Cladophoraceae with 4 species.  The most common species as to 

widespread distribution and occurrence with respect to time were: Sargassum sinicola var. 

sinicola; Dictyota flabellata; Padina durvillei; Cladophora prolifera, Struveopsis robusta, 

Amphiroa beauvoisii and Corallina vancouveriensis; other common species in the intertidal 

reefs of Puerto Peñasco are Codium spp. and Colpomenia tuberculata (Valdivia-Jimenez, 2014). 
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 According to the characterization done on Sandy Beach, the most commonly observed 

species were of the genera Sargassum, Padina, Ulva, Amphiroa, Ralfsia and Valoniopsis (figure 

7). It is important to acknowledge this characterization was done in the summer during the month 

of July, which has the least abundance and diversity of the year, as described above. 

    
Ulva sp. Sargassum 

herporhizum 
Padina concrescens Sargassum sinicola 

   

Amphiroa dimorpha Ralfsia sp. Valoniopsis pachynema 

Figure 22.  Species of macroalgae observed on the beach site in July of 2014 (Photos: CEDO). 

On the coastline of the Gulf of California, Sargassum spp. (figure 8) is the most notable 

component of marine flora, dominating the cover and biomass of other algae species during cold 

water months; underwater forests form extending from one meter to various hectares and from 

0.5 to 10 m in height, which protrude on the surface upon reaching adult age, creating a three-

dimensional heterogeneous habitat that hosts a large amount of organisms (figure 8). 

 Species making up these forests are Sargassum johnstonii, S. herporhizum, S. 

lapazeanum, S. sinicola and S. horridum. Part of the importance of this seaweed is it constitutes 

an important economic source for fisheries, as fishing resources inhabit and develop within these 

forests, including  cabrilla, snapper, sea cucumbers, ornamental species such as sea urchins, sea 

stars, mollusks, and fish, as well as some endemic species and some of interest for conservation 

as listed on NOM-059-SEMARNAT-2010 (Suarez Castillo et al., 2013 in CONABIO, 2014). 
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Figure 23. Forests of Sargassum spp. of the Gulf of California (Suarez Castillo et al., 2013). 

 

2.2.1.2 Red Tide 

Red tides, or toxic microalgae proliferation (PMN), are mass concentrations of 

phytoplankton with the capacity to produce various types of toxins. There is international 

consensus concerning an increase in these events, as well as their impact on public and animal 

health in diverse productive activities such as aquaculture, fisheries, and tourism (WHO, 1984; 

Hallegraeff et al., 2003; FAO, 2005 in Núñez-Vázquez et al., 2009). These PMN respond to 

various environmental factors related with processes concerning coastal hydrodynamics and 

contribution of nutrients to coastal bodies on occasion due to inadequate disposal of sewage, 

industrial and domestic waste, and other pollutants. During these events, toxins produced by the 

phytoplankton population may concentrate in filtering shellfish such as clams, mussels, and 

oysters, and cause from light to fatal intoxication in humans that consume these shellfish 

(CPLSMHO, 2014). 

The most conspicuous species in these events in the Gulf of California have been: 

Noctiluca scintillans, Cochlodinium polykrikoides, Gymnodinium catenatum, Prorocentrum 

minimum, Akashiwo sanguinea, Chattonela subsalsa Ch. marina, Chatonella sp., Fibrocapsa 

japonica, Heterosigma akashiwo, Thalassiosira sp., Chaetoceros spp, Pseudo-nitzchia australis, 
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Pseudo-nitzschia fraudulenta, Pseudo-nitzschia sp. and Schizotrix calcicola) (Núñez-Vázquez et 

al., 2009). 

Since the 1980s, there have been 18 events of PMN documented in the Gulf of California, 

and particularly in the Upper Gulf of California where massive intoxications of birds and marine 

mammals were registered in 1997, and of fish, birds and marine mammals in San Jorge Bay in 

2006, stemming from accumulation of domoic microalgae acid of the genus Pseudo-nitzschia 

(Núñez-Vázquez et al., 2009). 

 

2.2.2 Land Environment 

In the Puerto Peñasco municipality region, there are 427 vegetative taxa reported in the 

Pinacate and Grand Desert of Altar Biosphere Reserve, and 174 taxa in the Biosphere Reserve of 

the Upper Gulf of California and Colorado River Delta (Felger y Broyles, 2006). Among the 

families best represented are grasses, leguminous, euphorbaciae, chenopodiacae, and cacti 

(Villicaña-Yépez, 2012). On a national level, INEGI has done a categorization of the types of 

vegetation. According to these categories, within the municipality of Puerto Peñasco the types of 

vegetation on land adjacent to Sandy Beach are coastal dune vegetation and sandy desert 

vegetation (figure 9).  

The types of vegetation and species of plants found on Sandy Beach and adjacent lands 

are described briefly hereunder. 
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Figure 24. Types of vegetation in Puerto Peñasco, including the area of Sandy Beach (Source: 

INEGI). 

2.2.2.1 Coastal Dune Vegetation 

This vegetation community is established along the coastline and is characterized by the 

presence of small and succulent plants. The species that form such play an important role, such 

as pioneers and sand fixatives (INEGI, 2009). Nevertheless, the coastal dune zone on Sandy 

Beach has been reduced due to the presence of tourism developments, therefore there are few 

species of plant of this type to be found, among which stand out verbena (Abronia marítima), salt 

heliotrope (Heliotropium curassavicum) and the dwarf saltbush (Atriplex barclayana), on the 

zone of adjacent land (figure 10).  
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Salt Heliotrope 
(Heliotropium curassavicum) 

Dwarf saltbush 
(Atriplex barclayana) 

Verbena 
(Abronia marítima) 

Figure 25.  Images of coastal dune vegetation on Sandy Beach and adjacent lands (Photos: CEDO) 

 

2.2.2.2 Sandy desert vegetation  

This vegetation community is made up principally of perennial bushes grouped in patches 

and anchored in unconsolidated sand in arid deserts, forming colonies for vegetative 

reproduction. This type of vegetation is found mixed with coastal dune vegetation in areas near 

Sandy Beach (figure 11).  Some of the species found come from desert microphyll shrubs, this 

community, in particular, is characterized by shrub elements with small leaves found generally in 

alluvial land, it is the type of shrub of arid and semi-arid zones distributed principally in Mexico. 

During the dry season, the herbaceous strata practically disappears, yet in the rainy season they 

germinate quickly, providing an important change in their aspect (INEGI 2009). At the study 

site, the most frequent species are dwarf saltbush (Atriplex barclayana) (figure 10) and Belmont 

siris A. canescens, (figure 11), longleaf jointfir or Mexican tea (Ephedra trifurca), and Palmer’s 

seaheath (Frankenia palmeri) (figure 11).  The presence of choyas  (Cylindropuntia spp.), burro 

weed (Ambrosia dumosa), ocotillo (Fouqueria splendens) and some trees such as mezquite 

(Prosopis sp.) and palo verde (Cercidium microphyllum) can also be seen in areas with greater 

humidity (CONANP, 2009). These have even been used in green areas in the developments. 
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Sandy desert vegetation 
Burro Weed 
(Ambrosia dumosa) 

Dwarf saltbush 
(Atriplex barclayana) 

   
Palmer’s seaheath 
(Frankenia palmeri) 

Longleaf jointfir 
(Ephedra trifurca) 

Chamizo  
(Atriplex canescens) 

 
Figure 26.  Sandy desert vegetation on land adjacent to Sandy Beach (Photos: CEDO) 

2.2.2.3 Aquatic Vegetation 

Within the study area, there are golf courses on adjacent land where there are artificial 

freshwater lagoons stemming from municipal water treatment plants. As mentioned, these 

lagoons have created new species with characteristics adequate for the development of plants 

representative of wetlands. Among the most abundant species are sea purslane (Sesuvium 

portulacastrum) and the endemic Suaeda puertopeñascoa, which are commonly found naturally 

in estuaries of the region. Moreover, plants from the Cyperaceae and Typhaceae family, 

representative of fresh water wetlands, are found surrounding the lagoons. See figure 12. 
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Sea purslane 
(Sesuvium portulacastrum) 

Cyperaceae plants and sea 
purslane  

Suaeda puertopeñascoa 

Figure 27. Images of vegetation on the edges of the artificial lagoons at the golf course (Photos: 

CEDO) 

2.2.2.4. Golf Course and ornamental plants  

As mentioned previously, upon land adjacent to Sandy Beach, at the Las Palomas 

development there is a golf course of which the artificial lagoons described in the foregoing 

section form a part, and vegetation of which we consider important to mention given the 

different environment they have created. This is attractive to various species of fauna that shall 

be mentioned in the following section of the document.  The grass used at the golf course 

belongs to the Paspalum genus (figure 13). 

Furthermore, there are different types of ornamental plants used at the facilities of 

tourism developments along the beach to be certified, principally ground cover such as ice plant 

(Carpobotus edulis) and sea purslane (Sesuvium portulacastrum), bushes including Texas sage 

(Leucophyllum frutescens), carisas (Carissa macrocarpa, C. grandiflora) and Pink Jasmine 

(Pittosporum sp.). It is also common to see fan palms (Washingtonia filifera, W. robusta) and 

date palms (Phoenix dactilifera), as well as different species of agave and yucca. Some flowers, 

such as the mittagsgold (Gazania sp.) and different species of grass (Paspalum vaginatum., 

Cynodon dactylon, etc.), including reeds (Junco sp.). See figure 13.  

It has been mentioned previously that some developments also use native plants as 

ornamental such as mezquites (Prosopis sp.), palo verde (Cercidum sp.) and ocotillos (Fouqueria 

splendens). 
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Golf course grass 
 Paspalum sp. 

Carissa sp. Texas sage 
(Leucophyllum frutescens) 

   

Pink Jasmine 
(Pittosporum sp.) 

Maguey  
(Agave americana) 

Firestick plant 
 (Euphorbia tirucalli) 

   
Yucca 
 (Yucca sp.) 

Fan palm 
(Washingtonia filifera) 

Ice plant 
(Carpobotus edulis) 

 

Figure 28. Images of grass from the golf course and ornamental plants in green areas of 

developments on Sandy Beach (Photos: CEDO)  
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2.3 Fauna 

Fauna of the Sea of Cortez is highly diverse, consisting of approximately 6,000 named 

and described species of macrofauna; almost 5,000 species of macro-invertebrates have been 

reported in the Gulf and more than 1,000 vertebrates. Due to the presence of many species of still 

yet to be described invertebrates, including many members of the plankton community, it is 

estimated this total is nearly half of the true animal diversity of the Gulf (Hendrickx, Brusca & 

Findley, 2005). 

The Puerto Peñasco region is home to nearly half of this marine life, nearly 2,300 macro-

invertebrate and nearly 480 vertebrates. At least 128 of these species are endemic to this region 

(Hendrickx, Brusca & Findley, 2005). Specifically in the Biosphere Reserve of the Upper Gulf 

of California and Colorado River Delta, there is an remarkable presence of at least 18 species of 

marine mammals, 315 bird species, and 149 coastal-marine fish species (CONANP, 2007); 

registries in the region point to over 50 species that are listed as threatened, endangered, or under 

special protection on the NOM-059-SEMARNAT-2001, in the appendices of the Convention on 

International Commerce of Threatened Species of Wild Fauna and Flora (CITES), on the red list 

of the International Union for Nature Conservation (UICN), and the Convention on the 

Conservation of Migratory Species of Wild Animals (CMS), the latter managed by the 

Environmental Program of the United Nations (PNUMA) (Eckert et al., 2000 in CONANP, 

2007). 

The most common species of fauna in the beach zone subject to certification on Sandy 

Beach are presented hereunder. 

 
2.3.1 Invertebrates 

The study beach area consists of 1521 m of coast with a sandy, rocky beach, and mixed 

environment in the intertidal and subtidal zone. This variety of habitats concentrates an elevated 

number of invertebrates, wherein mollusks and crustaceans make up the dominant and best 

studied groups. 
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2.3.1.1 Mollusks 

 This group is broadly represented on Sandy Beach, the most abundant mollusks in the 

rocky areas belong to the Gastropod Class (snails and barnacles) represented by at least 35 

species of 20 families, among these that stand out are the Turritellidae, Naicidae, Crepidulidae, 

Nassariidae, and Olividae families; on Sandy Beach it is common to find various species of snail 

of the Cerithium spp., Nerita spp., Polinices spp., and Turbo fluctuoso genera (figure 14). 

Figure 29.  Images of common gastropods on Sandy Beach (Photos: CEDO) 

Within the Gastropod class, there are nudibranchia that may be found in the low intertidal 

rocky zones of Sandy Beach, these are organisms with very striking colors such as Glossodoris 

sedna, Hypselodoris californiensis and Limenandra nodosa.  Within this group, principally in the 

winter months, we can also find the black sea hare (Aplysia vaccaria) and sea slug (Berthellina 

ilisima). Sea figure 15. 

 

   
Nudibranch 
(Limenandra nodosa) 

Black sea hare 
(Aplysia vaccaria) 

Sea slug 
(Berthellina ilisima) 

Figure 30. Images of nudibranchia and slugs that can be found on Sandy Beach (Photos: CEDO) 

 

    
Cerithium spp. Nerita spp. Nerita spp. Turbo fluctuoso 
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The Pelecypod class (clams and oysters) are distributed particularly on soft ground; on 

Sandy Beach it is common to find species such as the California venus (Chione californiensis), 

various species of clams of the Tellina spp. and Tivela spp. genera. Also common in the rocky 

intertidal zones are limpets of the Nomaeopelta spp., genus, and a large amount of oysters found 

attached to the rocks such as Crassostrea corteziesis (figure 16 ). The best represented families 

of this class in the region are Arcidae, Lucinidae, Cardiidae, Veneridae, Tellinidae and 

Semelidae (figure 17). There are also protected species within this Pelecypod class, which may 

be found in the lower part of the intertidal zone, such as the Panamanian pearl oyster (Pinctada 

mazatlanica) and the spiny oyster (Spondylus calcifer). 

 

    
Pelecypod Class Tivela sp. Oyster 

(Crassostrea corteziesis) 
Limpet 
(Nomaeopelta sp.) 

Figure 31. Images of bivalve mollusks and common gastropods on Sandy Beach. (Photos: CEDO) 

 

The Cephalopod Class is represented in intertidal zones of Sandy Beach by two species of 

octopus common in the rocky zone: Verrill’s two-spot octopus (Octopus bimaculatus) and the 

small octopus el (O. fitchi) (Beckvar et al., 1987; Fisher et al., 1998 in CONANP, 2007), see 

figure 17. In this zone, chiton mollusks can also be found attached to the basaltic rock 

(Polyplacophora Class), such as the Chiton virgulatus (figura 17). 
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Two-spot octopus 
(Octopus bimaculatus) 
Photo: Díaz-Guevara 

Octopus 
(Octopus fitchi) 
 

Chiton 
(Chiton virgulatus) 

Figure 32. Images of cephalopod and polyplacophora mollusks that can be found on Sandy Beach. 

 

2.3.1.2 Crustaceans  

The most common crustaceans in this zone of Sandy Beach are barnacles (cirripede), 

principally the Chthamalus anisopoma species that adheres to basaltic rocks, Tetraclita 

stalactifera and Balanus amphitrite (figure 18) that are found both on basaltic rocks as on  

coquina..  

 

  

Barnacles 
(Balanus amphitrite, Tetraclita 
stalactifera) 

Hermit Crabs 
(Clibanarius digueti) 

Figure 33.  Images of common crustaceans in the rocky zone of Sandy Beach (Photos: CEDO) 
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Concerning brachyuran crabs, those that stand out in the zone of Sandy Beach are the 

crabs of the Goetice spp. genus, Callinectes spp. genus crabs, and the Eriphia squamata crab 

(figure 19).  

Other decapods of tremendous fishing importance are the penaeid shrimp (two families), 

principally the blue (Litopenaeus stylirostris) and brown (Penaeus californiensis) (figure 19), 

which are common on these beaches in initial stages of development. There are also caridean 

shrimp (six families), among which stand out in this area of beach the pistol shrimp Alpheus spp. 

genus, and the ghost shrimp (talasinoideos), with nine known species among which stand out on 

these beaches the genus Callianassa spp. and Upogenia spp. (figure 19) (Pérez-Farfante, 1985; 

Witcksten, 1983 in CONANP, 2009; obs. pers.). 

Other common crustacean in the subtidal region of this beach are the mantis shrimp 

(stomatopoda) of the Squilla spp genus (figurae 19). 

 

   
Crab 
(Goetice sp.) 

Green crab 
(Callinectes arcuatus) 

Crab 
(Eriphia squamata) 

   
Ghost shrimp 
 (Upogenia sp.) 

Mantis shrimp 
(Squilla sp.) 

Shrimp 
(Penaeus californiensis) 

Figure 34.  Common decapod crustacean in the intertidal zone of Sandy Beach (Photos: CEDO) 
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2.3.1.3 Other invertebrates  

In this area of beach, many species of other invertebrates are also common, such as the 

polychaeta worms (Phylum Annelida). These worms are the most abundant inhabitants of the 

marine environment in general, of which the fire worms (Eurythoa complanata) and soft-tube 

worms of the (Serpulorbis spp.) genera are representative in the rocky zones (figure 20).  Peanut 

worms (Phylum Sipunculida) can also be seen, as well as spoon worms (Phylum Echiura), and 

flat worms (Phylum Platelminthes), such as Pseudoceros bajae (figure 20). It is also common to 

observe bryozoans adhered to rocks, which form thin incrustations over the rocks, as well as a 

large variety of echinoderms (Phylum Echinodermata) including sandy bottom sand stars 

(Astropecten armatus), brittle star fish such as the black star fish (Ophiocoma aethiops), 

common sea urchins in the intertidal rocky zone (Echinometra vanbrunti), sea cucumbers such as 

the brown cucumber (Isostichopus fuscus), and sand dollars of the Encope spp. genus (figure 20). 

Fire sponges (Tedania ignis, Aplysina fistularis) (figure 20) and the Leucetta 

losangelensis sponge of the Porifera Phylum are common in this zone. Representatives of the 

Cnidaria Phylum, such as the wart anemone (Bunodosoma califórnica), binder anemone 

(Palythoa ignota), some Gorgonian coral, hydrozoans, jellyfish, green coral (Porites califórnica) 

and the Portuguese man-of war (Physalia physalis), also known as jellyfish, may also be found 

here though are not very common (figure 20).  

Tunicates (Phylum Chordata) such as Didemnid sp., are very common in Puerto Peñasco 
(Brusca, 1980; personal observation). 

Along the rocky intertidal reefs of our study site one can observe invertebrate species 

listed on NOM-059-SEMARNAT-2010 (table 1). 
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Figure 35.  Images of other common invertebrates in sandy and rocky area (Photos: CEDO) 
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Table 7. Species of protected invertebrates and their conservation status in the study zone of Sandy 

Beach, Puerto Peñasco, Sonora 

Species Common 
name 

NOM-059-
SEMARNAT-2010 
Protection Status 

Image 

Pinctada mazatlanica Panamanian 
pearl oyster 

Subject to special 
protection 

 
 

Spondylus calcifer Rock scallop Subject to special 
protection 

 
 

Isostichopus fuscus Sea cucumber Subject to special 
protection 

 
 

 

2.3.2 Vertebrates 

2.3.2.1 Fish 

There are few studies of the fish fauna in the region of Puerto Peñasco, among which 

stands out that of Thompson, Findley and Kerstitch in 1987, wherein they recognize the intertidal 

rocky zones of the Upper Gulf as a community, aside from the other three zones they studied in 

the Gulf of California, which includes nearly 60 fish species.  Among these, the most abundant is 
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the Panama sergeant major (Abudefduf troschelii), followed by the gulf opal eye (Girella 

simplicidens), flapscale blenny & Sonoran blenny (Paraclinus sini, Malacoctenus gigas) and the 

Sonora goby (Gobiosoma chiquita). The greatest fish-eating predator in this zone is the spotted 

sand bass (Paralabrax maculatofasciatus), which is found within the ten most abundant species 

of the intertidal community (Thompson, Findley and Kerstitch, 1987). Other species frequently 

observed in the beach zone of interest are other gobies (Gobiosa chiquita, Aruma histrio), bay 

blennies (Hypsoblennius spp.), graceful mojarra (Eucinostomus gracilis), mullets (Mugil spp.), 

triggerfish (Balistes polylepis), yellow snapper (Lutjanus argentiventus), spotted rose snapper 

(Lutjanus gutatus), Cortez damselfish (Stegastes rectifraenum), scissortail damselfish (Chromis 

atrilobata), clown wrasse (Halichoeres spp.), shining butterfish (Peprilus ovatus), flounders and 

other soles (Paralichthys spp., Pleuronichthys sp.), bullseye puffer (Sphoeroides annulatus), 

grunts (Haemulon spp., Anisotremus davidsonii), some stingrays (Dasyatis spp., Urolophus 

spp.), corvina drums (Cynoscion spp.) and species of anchovies (Anchovia sp., Cetengraulis sp.). 

See figure 21. 

There are three species of endemic fish of the region in the shallow waters of the Upper 

Gulf: the shortjaw mudsucker (Gillichthys seta), the gobio (Ilypnus luculentos) and the false 

grunion or delta silverside (Colpichthys hubbsi). The first two gobies are related with sandy or 

muddy ground. Other species such as the Sonora clingfish (Tomicodon humeralis) and the 

Sonoran blenny (Malacoctenus gigas) are distributed in this region but are not endemic to the 

Upper Gulf (Walker, 1960; Thomson et al., 2000 in CONANP, 2009). 

Occasionally, species of fish listed on NOM-059-SEMARNAT-2010 (table 2) can be 

observed, such as: king angelfish (Holacanthus passer), Cortez angelfish (Pomacanthus 

zonipectus), seahorse (Hippocampus inges) and, in the deepest rocky zones, the blue and yellow 

chromis (Chromis limbaughi) (endemic to the Gulf of California). It is also possible to observe 

the whale shark (Rhincodon Typus) in proximity to the beach, though sightings are considered to 

be rare. It is worth mentioning the Sonoran coast is also a passage zone for the totoaba (Totoaba 

macdonaldi), a protected endemic species, during its migration toward the Colorado River delta 

to reproduce.  
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Panama sergeant major 
(Abudefduf troschelli) 

Triggerfish 
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Spotted sand bass 
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(Foto Robertson y Allen) 
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(Chromis atrilobata) 

Figure 36. Images of common fish species on Sandy Beach 

Moreover, according to studies by Thompson and Lehner in 1976, regarding the ecology 

of these communities in the rocky reefs, they observed that some species native to temperate 

zones dominate this community in number and biomass, among these that stand out are the Gulf 

opal eye (Girella simplicidens), the spotted sand bass (Paralabrax maculatofasciatus), the clown 

wrasse (Halichores semicinctus), the xantic sargo (Anisotremus davidsonii) and the bay blenny 

(Hypsoblennius gentilis). These cold tolerant species can survive low winter temperatures that 
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periodically cause high mortality among many tropical species in the Upper Gulf, as occurs with 

the abundant Panama sergeant major (Abudefduf troschelii), which often suffers catastrophic 

temporary declines in the population, though due to their resilience recover from this mortality 

through abundant young each summer. 

Table 8. Fish that can be found on Sandy Beach listed on NOM-059-SEMARNAT-2010. 

Species Common name NOM-059-
SEMARNAT-2010 
Protection Status 

Image 

Rhincodon 
typus 

Whale shark Threatened 

 
(www.holbox-whaleshark-tours.com) 
 

Totoaba 
macdonaldi 

Totoaba Endangered 

 
(www.smithsonianmag.com) 
 

Pomacanthus 
zonipectus 

Cortez angelfish Subject to special 
protection 

 
 

http://www.holbox-whaleshark-tours.com/
http://www.smithsonianmag.com/
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Holacanthus 
passer 

King angelfish Subject to special 
protection 

 
 

Hyppocampus 
ingens 

Seahorse Subject to special 
protection 

 
 

Chromis 
limbaughi 

Blue head chromis Subject to special 
protection 

 
 

 

2.3.2.2. Reptiles and amphibians 

Within the region of the Upper Gulf of California, beach zones and adjacent land 

illustrate a high diversity in reptiles, compared with other desert zones (CONANP, 2007). On 

land surrounding Sandy Beach, the most commonly found reptiles are the desert iguana 

(Dipsosaurus dorsalis) (figure 22), the zebra tailed lizard (Callisaurus draconoides) (figure 22, 

table 3), as well as snakes such as the coachwhip or the whip snake (Masticophis flagellum 

piceus), and rattlesnakes, such as the horned rattlesnake or sidewinder rattlesnake (Crotalus 
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cerastes) (table 3). All of these are continuously seen in the area near the coast seeking plant 

cover and protection (CONANP, 2007). 

Concerning marine reptiles, there are registries in the region of the sea snake Pelamis 

platurus (figure 22) (Brusca et al., 2005), and of five sea turtle species: Loggerhead sea turtle 

(Caretta caretta), Galapagos green turtle (Chelonia mydas agassizii), Leatherback sea turtle 

(Dermochelys coriacea), Olive ridley sea turtle (Lepidochelys olivácea) and the Hawksbill sea 

turtle (Eretmochelys imbricata) (Seminoff, 2010, CONANP, 2007), all of which are listed on 

NOM-059-SEMARNAT-2010. Of these species, the Galapagos green turtle and the Olive ridley 

sea turtle (table 3) are the most frequently observed in the region of Puerto Peñasco, including 

Sandy Beach. 

The Gulf of California is recognized as an important zone for the development and 

feeding of sea turtles, the coastal habitats rich in marine algae, sea grass, marine invertebrates 

and mega plankton are of the utmost importance for the turtles, particularly during the periods of 

winter and spring when the abundance of macroalgae is greater (Seminoff, 2010). Nevertheless, 

on some occasions they have also come to nest along coasts in the region. In the area of Sandy 

Beach there are sporadic registries of nesting of the Olive ridley sea turtle, with the most recent 

event occurring in July of 2014 in front of the Puerta Privada resort, within the beach area to be 

certified (Valdivia-Jiménez, 2014). However, as has occurred in other areas of Puerto Peñasco, 

the elevated summer temperatures prevent the turtle eggs from hatching, as occurred with the 

aforementioned nest. 

Moreover, registry of dead sea turtles is common, which appear to have beached due to 

the action of currents. According to registries from the Intercultural Center for the Study of 

Deserts and Oceans (CEDO), along Sandy Beach the Galapagos green turtle is the one most 

commonly found beached. This is an indicator of the importance of this zone as a feeding site for 

this species. 
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Desert iguana 
 (Dipsosaurus dorsalis) 
(www.wildherps.com) 

Zebra tailed lizard 
(Callisaurus draconoides) 
(Foto:Cedo) 

Sea snake 
(Pelamis platurus) 
(www.calphoto.berkeley.edu) 

Figure 37.  Species of reptiles that can be found on Sandy Beach. 

 

Table 9. Protected reptiles and conservation status that can be found on Sandy Beach and adjacent 

land 

Species Common name NOM-059-
SEMARNAT-2010 
Protection Status 

Images 

Chelonia mydas 
agassizii 

Galapagos Green 
turtle 

Endangered 
 

 
Photo: Aarón Esliman 
 

Lepidochelys 
olivacea 

Olive ridley sea 
turtle 

Endangered 

 
     Photo: Aarón Esliman 
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Callisaurus 
draconoides 

Zebra tailed lizard Threatened 
 

 
Photo:Cedo 

Masticophis 
flagellum piceus 

Coachwhip, whip 
snake 

Threatened 
 

 
Photo:Cedo 

Crotalus 
cerastes 

Horned or 
sidewinder 
rattlesnake 

Subject to special 
protection 

 
Photo:Cedo 

 

There were no registries found for amphibians in the area of Sandy Beach, though 

presence of the endemic toad Bufo woodhousii and frog Rana catesbiana are known in the region 

(CONANP, 2007). 

2.3.2.3 Birds 

The group of birds in Puerto Peñasco is broadly represented. In the zone of interest, we 

can see land and aquatic birds, both residential as well as migratory. These concentrate 

principally on the tide limits on the beach, and in zones near the artificial lagoons at the golf 

courses on adjacent land (Las Palomas development). In general, within the Upper Gulf Reserve 

there have been over 315 species of birds registered. On Sandy Beach specifically, the most 

common groups of sea birds are seagulls (Laridae family), notably the yellow-footed gull (Larus 

livens), Heermann’s gull (Larus heermani) and ring-billed gull (Larus delawerensis), common 
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terns (Sternidae family) such as the least tern (Sternula antillarum), elegant tern (Thalasseus 

elegans) and Forster’s tern (Sterna forsteri). The Brown pelican (Pelecanus occidentalis) 

(Pelecanidae family), as well as some species of cormorants (Phalacrocoracidae), gribes 

(Podicipedidae family) and some beach birds, such as the willet (Scolopacidae family), in 

addition the Eurasian oystercatcher (Haemantopodidae family), are also common (figure 23). On 

the beach and adjacent land, it is common to observe great-tailed grackles (Quiscalus 

mexicanus), domestic doves (Columba livia) and ospreys (Pandion haliaetus). The land adjacent 

to the beach, in being principally desert, houses terrestrial birds typical to the Sonoran desert, 

such as the Gambel quail (Callipepla gambelii), loggerhead shrike (Lanius ludovicianus), greater 

roadrunner (Geococcyx californianus), cactus wren (Campylorhynchus brunneicapillus), white-

winged doves (Zenaida asiatica) and the American kestrel (Falco sparverius) (figure 23). 

It is important to take into account that on a regional scale, these beach zones serve, 

together with the coastal wetland zones, to connect populations of birds in North America as one 

of the most important sites on the continent for migratory and neotropical birds as part of the 

Pacific Migratory Corridor (Vega et al., 2006), in providing areas to rest, nest, and feed 

(Rosemartin and Van Riper, 2012 in CEDES, 2013). In addition, the artificial lagoons of the Las 

Palomas golf course on adjacent land has created a new space for the temporary stay or nesting 

of some principally migratory birds, where species can be observed that are uncommon in the 

study zone, such as the ruddy duck (Oxyura jamaicensis), mallard (Anas platyrhynchos), black-

necked stilt (Himantopus mexicanus), long billed curlew (Numeniums americanus), killdeer 

(Charadrius vociferus), snowy egret (Egretta thula), wester sandpiper (Calidris mauri) and 

others (figure 24). 
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Surfbird 
(Aphrizia virgata) 

Mexican great-tailed 
grackle 
(Quiscalus 
mexicanus) 

Forster’s tern 
(Sterna forsteri) 

American oyster 
catcher 
(Haematopus 
palliatus) 

Figure 38.  Images of birds common on Sandy Beach (Photos: CEDO) 

 

     
Black-necked stilt 
(Himantopus 
mexicanus) 

Western sandpiper 
(Calidris mauri) 

Killdeer 
(Charadrius 
vociferus) 

Ruddy duck 
(Oxyura jamaicensis) 

Figure 39.  Birds observed at the artificial lagoons of the Las Palomas golf course (Photos: CEDO) 

Table 4 includes birds on Sandy Beach that are listed on NOM-059-SEMARNAT-2010, 

which are further detailed in the Action Plan for Protected Species. 
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Table 10. Protected bird species and conservation status that are common on Sandy Beach 

Species Common name NOM-059-
SEMARNAT-2010 
Protection Status 
 

Image 

Pelecanus 
occidentalis 

Brown pelican Threatened 
 

 
Photo: Marco Antonio Bernal 
 

Larus 
heermanni 

Heermann’s gull Subject to special 
protection 
 

 
Photo: Marco Antonio Bernal 
 

Larus livens Yellow-footed 
gull 

Subject to special 
protection 

 

 

 
Photo: Marco Antonio Bernal 
 
 
 
 

Sternula 
antillarum 

Least tern Subject to special 
protection 
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Photo: Marco Antonio Bernal 
 

Thalasseus 
elegans 

Elegant tern Subject to special 
protection 

 

 
Photo: Marco Antonio Bernal 
 

 

2.3.2.4 Mammals 

The Gulf of California is considered to be a privileged area with respect to marine 

mammals, as more than a third of all cetacean species in the world are represented (dolphins, 

porpoises, and whales) (31 of 83 species), including the smallest and most globally endangered 

cetacean, which is also endemic to the region: the vaquita marina (Phocoena sinus) (CEDO, 

2013). Moreover, the California sea lion (Zalophus californianus) (table 5) has important 

reproduction colonies on the islands of the Gulf of California (CEDO, 2013).  

There have been at least 18 species of marine mammals registered In the waters of the 

Upper Gulf Biosphere Reserve (CONANP, 2007). Some of these remain in the region 

throughout the year, while others are migratory. On Sandy Beach it is common to observe bottle-

nosed or tonina dolphins (Tursiops truncatus) (table 5) swimming in groups very near the beach 

shore. The California sea lion (Zalophus californianus) (table 5) is a common visitor in the study 

zone, given that Isla San Jorge, near Puerto Peñasco, is the second largest reproductive colony of 

sea lions in the northern Gulf of California. In the Puerto Peñasco region, particularly in the 
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winter, different species of whales can be observed from the height of tourism developments, or 

higher parts of the beach. These include the humpbacked whale (Megaptera novaeangliae)  and 

the grey whale (Eschrichtius robustus) (table 5) (Gerrodette y Rojas-Bracho, 2011 in CONANP, 

2007), the latter visits the region from its reproductive sites along the coastal lagoons of the Baja 

California peninsula. Moreover, it is known there is a resident population of fin whales 

(Balaenoptera physalus) (CEDO, 2015), which is the whale most commonly observed (table 5). 

It is uncommon to observe other marine mammal species reported in the region near the coast, 

yet the possibility exists for them to be seen or to appear beached, such as the case of the 

common long faced dolphin (Delphinus capensis) and the Risso dolphin (Grampus griseus) 

(table 5). It is worth noting all the marine mammal species are listed on NOM-059-

SEMARNAT-2010; species that can most commonly be observed on Sandy Beach are indicated 

on table 5.  

Table 11. List of protected marine mammals most common to Sandy Beach and their conservation 

categories per NOM-059-SEMARNAT-2010. 

Species Common name NOM-059-
SEMARNAT-
2010 Protection 
Status 
 

Image 

Megaptera 
novaengliae 

Humpbacked whale Subject to special 
protection 

 

 
(www.calphotos.berkeley.edu) 
 

http://www.calphotos.berkeley.edu/
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Balaenoptera 
physalus 

Fin whale Subject to special 
protection 

 
(www.fineartc.com) 
 

Eschrichtius 
robustus 

Grey whale Subject to special 
protection 

 
(www.vivanatura.org)  
 

Grampus 
griseus 

Risso Dolphin Subject to special 
protection 

 

Photo:Cedo 

Tursiops 
truncatus 

Bottle nosed 
Dolphin 

Subject to special 
protection 

 
Photo: Judith Okley 

 

http://www.fineartc.com/
http://www.vivanatura.org/
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As to land mammals, in general there have been 29 species and 38 subspecies registered 

in the areas of the Biosphere Reserve of the Upper Gulf (CONANP, 2007). On land adjacent to 

the beach zone of interest, principally small mammals representative of the Sonoran desert can 

be observed. It is common to see small rodents such as round-tailed ground squirrels 

(Spermophilus tereticaudus), kangaroo rats (Dipodomys ordii y D. deserti), the Mexican woodrat 

(Neotoma spp.), desert cottontail (Sylvilagus audubonii), black-tailed jack rabbit  (Lepus 

californicus) and white-tailed antelope squirrels (Ammospermophilus leucurus), as well as 

different types of bats (Orden Chiroptera), and occasionally carnivorous mammals such as the 

coyote (Canis latrans) and wildcat (Lynx rufus baileyi ) (SCT, 2009) (figure 25). Moreover, it is 

common to observe dogs (Canis lupus familiaris), both domestic as well as feral at the study site. 

 

Delphinus 
capensis 

Common long 
faced Dolphin 

Subject to special 
protection 

 
 

Zalophus 
californianus 

California Sea Lion Subject to special 
protection 

 
Foto:Cedo 
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Figure 40.  Some of the terrestrial mammals present on land adjacent to Sandy Beach. 

 

   

Round-tailed ground 
squirrel 
(Spermophilus 
tereticaudus) 

Kangaroo rat 
(Dipodomys deserti) 
(www.mnh.si.edu.com) 

Desert cottontail 
(Sylvilagus audobonii) 
(www.gopixpic.com) 

   

Black-tailed jackrabbit 
(Lepus californicus) 
(www.madrean.org) 

Coyote 
(Canis latrans)       
(www.fws.gov) 

Southern long-nosed bat 
(Leptonycteris sp.)        
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Part 3.  Action Plan for 
the protection of flora and 
fauna listed on NOM-059-
SEMARNAT-2010 
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3.1 Description of protected species found on Sandy Beach and their habitat 
 

3.1.1 Mollusks 
 

3.1.1.1 Panamanian oyster pearl (Pinctada mazatlanica) 
Pteriidae Family 

Category NOM-059-SEMARNAT-2010: Subject to special protection 

 

 
 Photo: H. Reyes 

 

The Panamanian oyster pearl is a bivalve marine mollusk, native to shallow waters along 

the Central American coast in the Pacific distributed from Mexico to Panama (CONABIO, 

2014). 

Its shell is 100 to 125 mm in length, it reproduces in the summer months by means of 

mass spawning fertilized in the water, which thereafter form larvae that are dispersed with the 

currents, and after a period settle in hard substrate where they finish developing and where they 

shall remain fixed with the help of byssus glands. They are filtering organisms. 

Their habitat is the rocky reefs that stretch from the intertidal zone down to 30 m in 

depth. 

This species has been heavily exploited since colonial times given its capacity to produce 

pearls of high economic value (Brusca, 1980, Wrigth, Olguin & Arreguin, 2009). 
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3.1.1.2 Rock Scallop (Spondylus limbatus) 
Spondilidae Family 

Category NOM-059-SEMARNAT-2010: Subject to special protection 

 

 
        Photos: left. R. Díaz, right. R. Cudney 

 

The rock scallop is a bivalve mollusk distinguished by having a very thick and irregularly 

round shell, with a shell length of 13 cm by its 3rd or 4th year when it reaches maturity. They 

can live for more than 12 years.  It begins its life in larvae form transported by currents, settling 

in rocky substrate after approximately 14 days. 

It is distributed along the Gulf of California, extending to Ecuador (Brusca, 1980). Its 

habitat is the rocky reefs from the intertidal zone to approximately 55 meters deep, it lives 

attached to the substrate (FAO, 1995 and PANGAS, 2012). In Puerto Peñasco, this is 

predominant on flat reefs or “tepetates” and in relative abundance in comparison to other parts of 

the Gulf of California (PANGAS, 2012). 
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3.1.2 Echinoderms  
 

3.1.2.1 Sea Cucumber  (Isostichopus fuscus) 
Stichopodidae Family 

Category NOM-059-SEMARNAT-2010: Subject to special protection 

Photo: O. Aburto   
 

This species of sea cucumber is brown and has large papillas in orange tones on its back, 

the ventral area is flat with three papilla lines, its mouth is circular and found on the ventral 

position. It grows up to approximately 30 cm, and weighs up to 800 gr, feeding on detritus and 

distributed from the Upper Gulf of California to Ecuador (CONABIO, 2014). 

It differentiates from other echinoderms in having a single gonad, with an annual 

reproductive cycle with spawning in summer when the water reaches temperatures of 27°C. They 

generally live up to 20 years (Herreo-Perezrul et al., 1999). They have a larvae period of 22 to 27 

days, after which they settle on the sea bottom. 

Their habitat is the shallow waters in sandy areas and submerged rocks from the lower 

part of the intertidal area (Brusca, 1980). 
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3.1.3 Fish  
 

3.1.3.1 Whale shark (Rhincodon typus)  
Rhincodontidae Family 

Category NOM-059-SEMARNAT-2010: Subject to special protection 

 

 
 Photo: holbox-whaleshark-tours.com 

 

Characterized by its wide flat head and small eyes, its back is dark grey with spots, 

yellow or white horizontal and vertical lines. It is the largest existing fish in the world. It moves 

at speeds of approximately 5 km/hr, its mouth can measure 1.5 m in width and it has five 

branchial openings. It feeds through filtration of phytoplankton, nekton, macroalgae, krill, and 

other crustaceans such as crab larvae and small fish. Its reproductive habitats are not well known 

though it is known to be ovoviviparous, its embryo eat other eggs. The age of their first 

reproduction is 30 years, when they reach 9 m in length, and they can measure up to 12 m. Their 

offspring measure between 40 to 60 cm in length. They are migratory and distributed in 

circumtropical and subtropical waters. They can live approximately 100 years. It is known they 

can submerge up to 700 m deep (Compagno, 2006; Norman, 2005; Bailly, 2014). 

Their habitat is the ocean and coastal waters near 30° longitude. The males travel 

throughout all oceans while the females prefer more stable locations (Compagno, 2006). 
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3.1.3.2 Totoaba (Totoaba macdonaldi)  
Scianidae Family 

Category NOM-059-SEMARNAT-2010:  Endangered 

 

 
  Photo: smithsonianmag.com 

 

The totoaba is characterized by its silver color with grey tones, the males can grow up to 

two meters in length and weigh up to 100 kg.  It is considered to be an emblematic species, as it 

represents the first endangered marine fish, and fishing of this species spurred the first human 

settlements in Puerto Peñasco. 

An endemic fish to the Gulf of California, this species has an ontogenetic migration 

pattern, where adults migrate for reproduction to the Colorado River Delta in the Upper Gulf of 

California (AGC) during winter and spring, therefore said area is considered as the spawning and 

breeding grounds. It has late sexual maturity between 6 to 7 years, and can live for more than 20 

years (CisnerosMata et al., 1995 in Valenzuela-Quinones et al 2011). 

Young feed on amphipods and other benthic crustacean, as well as young fish such as 

chano, mullet, y false grunion, and adult fish such as gobies, while adults prefer larger and 

pelagic prey such as sardines, anchovies and crab (Valenzuela-Quinones et al 2011). Its habitat is 

the benthopelagic zone of the Gulf of California (CONABIO, 2014). 

 



Sandy Beach Biodiversity  Page 60 of 88 
 

 

3.1.3.3 Cortez angelfish (Pomacanthus zonipectus) 
Pomacanthidae Family 

Category NOM-059-SEMARNAT-2010: Subject to special protection 

 

 
       Photos: CONABIO (left: youth, right: adult) 

 

Adults are 50 cm long, they are grey with three yellow and cream bars and a pale yellow 

caudal fin. The young are highly cherished as ornamental fish given their striking colors of 

yellow and blue bars on a black background (Arellano-Martinez et al., 2006). It is omnivorous, 

feeding principally on algae and sponges (Pérez España; Cárdenas, Andrés, 1996). It reproduces 

from July through November: showing hermaphroditism, spawning in the pelagic zone and 

considered to have high fertility (Arellano-Martinez, 1997; Arellano-Martinez et al., 2006). 

It is distributed from the south of Baja California, through the Gulf of California and to 

Peru. Its habitat is the rocky reefs 1 to 50 m deep, where they are seen alone or in pairs, always 

near the ground. The young “clean” parasites from the surface of other fish (Discoverlife, 2014). 
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3.1.3.4 King angelfish (Holocanthus passer) 
Pomacanthidae Family 

Category NOM-059-SEMARNAT-2010: Subject to special protection 

 

 

 
     Photos: CONABIO (left: youth, right: adult) 

 

This fish can grow up to 36 cm, adults are grey-blue with a white line on the side and 

yellow caudal fin. Youth are orange on the front, brown in back, with 5 or 6 narrow blue lines on 

the side (Discoverlife, 2014), it is omnivorous, and its principal diet are sponges, algae, and 

sessile invertebrates. Adults clean parasites from sharks (IUCN, 2014). It reproduces from June 

through November (Arellano-Martínez, 1997).  

It is distributed from the northern Gulf of California to Peru. Its habitat is coastal zones 

with rocky bottoms, tide pools, and sandy zones from 1 m to 80 m. 
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3.1.3.5 Seahorse (Hippocampus ingens) 

Syngnathidae Family 

Category NOM-059-SEMARNAT-2010: Subject to special protection 

 

 
           Photo: R. Ross 

 

These charismatic fish have a very peculiar morphology, with an elongated body covered 

in bony rings, elongated snout to filter its food, moderately high crown on its head (bony 

structure), reduced fins and prehensile tail with which it sustains algae and coral. It grows up to 

nearly 30 cm, its colors vary according to surroundings (vegetation, rocks, coral, etc.); generally 

it has tones of red, yellow, cinnamon, brown, grey, black or green; frequently has blackish and 

white spot or whitish bands. 

It feeds on zooplankton and benthic mobile crustaceans (Discoverlife, 2014). It presents 

hermaphroditism and the male incubates the eggs in a sack it has in its stomach for a period of 20 

to 28 days. Pelagic larvae come from the eggs. 

It is captured for commercialization on the Oriental market for consumption as a 

traditional and aphrodisiac medicine (Reyes Bustamante and Ortega Salaz, 1999), or for 

aquascape purposes (Quine-Fernández and Romero, 2007), or for folkart.  

Its habitat is the vegetation banks and soft coral on reefs at depths from 1 m to 60 m; in 

Puerto Peñasco, these have been observed in shallow areas of sand with vegetation, probably 

associated with floating remains because they have been collected on the sea surface and in the 

stomach of tuna. 
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3.1.3.6 Blue and yellow chromis (Chromis limbaughi) 

Pomacentridae Family 

Category NOM-059-SEMARNAT-2010: Subject to special protection 

 

 
 

The blue and yellow chromis is characterized by its beautiful coloring of grey tones with 

vibrant blue points from their face to the middle part of the body, and vibrant yellow tones from 

the back to the anal and caudal fin. They have a caudal fin in the shape of round lobes, which is 

why they are considered to be a very attractive fish for the ornamental fish market. These fish are 

relatively small, males can reach up to 12 cm in length. They are regularly seen in small groups, 

seeking protection between gorgonian coral and coral (FishBase, 2015; Discoverlife, 2015). 

They feed principally on zooplankton and pelagic fish eggs, they are oviparous organisms 

with demersal eggs that adhere to the substrate. While not much is known about their biology, it 

is known the males care for and “air” the eggs while they develop.  They inhabit rocky marine 

reefs and edges between rocks and sandy ground, they do not migrate and inhabit depths from 4-

74 m in subtropical zones of the Gulf of California and the Revillagigedo Islands (Discoverlife, 

2015). 
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3.1.4 Reptiles  
 

3.1.4.1 Galapagos green turtle (Chelonia mydas agassizii) 
Chelonidae Family 

Category NOM-059-SEMARNAT-2010: Endangered  

 

 
  Photo: wildwhales.org 

 

This species is distributed in tropical and subtropical seas across the globe, with two 

distinct populations in the Atlantic and Pacific Oceans (CONABIO, 2014). The Galapagos green 

turtle can grow up to 1.66 m in length, their average weight oscillates around 200 kg.  It is 

speculated they take 20 to 50 years to reach maturity. It is known the sea turtles reach ages of up 

to 80 years (CONABIO, 2014). 

Young Galapagos green turtles are omnivorous, but upon becoming adults their diet 

becomes herbivorous, feeding nearly exclusively on marine grass and algae. 

Sea turtles in general, depending on their phase of life, occupy distinct types of habitats. In the 

case of the Galapagos green turtle, its principal nesting beaches are located in Michoacan. 

Thereafter, they spend a few years at open sea at the mercy of the currents. This stage is known 

as “the lost years,” to then recruit to feeding grounds, which are shallow coastal zones rich in sea 

grasses where they spend most of their life, as in the case of the Gulf of California. This species 

in particular is known to be very selective as to feeding and mating grounds, so much so that 

entire generations may alternatively migrate between the same nesting and mating areas. 
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3.1.4.2 Olive Ridley sea turtle  (Lepidochelys olivacea) 
Cheloniidae Family 

Category NOM-059-SEMARNAT-2010: Endangered 

 

 
 Photo: encinarosa-elarbolmiamigo.com 

 

This is the smallest and most abundant species of all sea turtles, measuring around 65 cm 

in length and weighing up to 50 kg. They have very powerful jaws, which help them maintain 

their diet of fish, mollusks, and crustaceans, principally shrimp. 

One of the main characteristics of the species is that its principal nesting grounds (such as 

Oaxaca, Mexico) experience the phenomenon known as “arrivals” or “shoring”, where thousands 

of turtles come out of the water at the same time to lay their eggs on the beach. The females nest 

up to three times per season and nest again in one or two years. Each nest has close to 100 or 

more eggs, which take approximately 55 days to hatch. 

Its habitat is in the tropical coastal waters of the Pacific, Indian, and South Atlantic 

Oceans. In the east Pacific, they have a distribution range from Mexico to Colombia, and 

occasionally can be found in the southwestern coast of the United States (Dick, 2005). Recent 

studies show this turtle resides in eastern Pacific Ocean habitats when not nesting. In the area of 

Puerto Peñasco, it is common to see young sea turtles feeding in summer and spring (Seminoff, 

2009), and there are also sporadic registries of nesting. 



Sandy Beach Biodiversity  Page 66 of 88 
 

 

3.1.4.3 Zebra tailed lizard  (Callisaurus draconoides) 
Phrynosomatidae Family 

Category NOM-059-SEMARNAT-2010: Threatened 

 

 
  Photo: CEDO 

 

This lizard of moderate size is characterized by possessing black stripes along the length 

of its back, these lines fuse laterally with the back rings of the tail, extending as well to the 

ventral part of the tail. Its legs are relatively long and its body thin, with external ear openings. 

Its dorsal coloring is vibrant earthy to brown grey, completely marked with numerous though 

diminutive cream to yellow points. During the reproduction season, the males can develop a 

green tint on the sides of the body and a yellow or light pink on the shiny areas of the throat 

(Ramírez-Bautista and Arizmendi, 2004). Little is known about their biology though it is known 

they lay their eggs underground or under rocks (Hammerson, Frost, & Gadsden, 2007).  

It inhabits from Nevada and Utah in the United States (Hammerson, Frost, & Gadsden, 

2007), to Sinaloa in México, and also along the peninsula of Baja California and various islands 

in the Sea of Cortez, living from sea level up to 1520 m. This species is found active in open 

portions with sand, gravel, and occasionally rocky areas with little or no vegetation cover. It is 

associated with Prossopis-Acacia (mezquite-huizache) or vegetation communities of Larrea 

tridentata (creosote) (Ramírez-Bautista y Arizmendi, 2004).  It is believed there is a stable 

population, though threats include change of land use for agriculture and urban development 

(Hammerson, Frost, & Gadsden, 2007). 
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3.1.4.4 Coach whip, whipsnake  (Masticophis flagellum piceus) 
Columbridae Family 

Category NOM-059-SEMARNAT-2010: Threatened 

 

 
  Photo: CEDO 

 

Characterized by its large head, thin neck, and long tail. Young individuals are 427 mm in 

length, while adults can measure over 2030 mm in length.  Coloring in the young consists of a 

pattern of crossed bands on the neck, the pattern in adults is variable, principally with rose tones. 

The subcaudal area is red-salmon (Ramírez-Bautista y Arizmendi, 2004c). 

It is a very quick non-venomous snake, which is active during the day. It is common to 

see these on roads and highways, and it is a good climber. It is carnivorous and feeds on small 

mammals, including bats, birds, eggs, lizards, snakes, and amphibians (CALIFORNIAHERPS, 

2015). 

There is still little known about its biology, though it is known to be ectothermic 

oviparous, laying from 4 to 16 eggs in the summer that hatch within 45 to 70 days. It is widely 

distributed in the southwestern United States and northwestern Mexico and is found in different 

types of habitats, including flat pine forests, prairies, oak forests, desert bush and scrubland. 

Pressure on its habitat is drastic due to multiple factors, and there is knowledge of its illegal sale 

as a pet (Ramírez-Bautista and Arizmendi, 2004c). 
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3.1.4.5 Horned rattlesnake or sidewinder rattlesnake  (Crotalus cerastes) 
Viperidae Family 

Category NOM-059-SEMARNAT-2010: Subject to special protection 

 

 
  Photo: CEDO 

 

Characterized by supraocular scales in the form of pointy horns facing up that can be 

folded as an “eyelid.” The body is cream, bronze, yellow-brown, rose, or ash grey. They have 

28-47 dorsal sub rhombic or sub elliptical patches, regularly wider than long (Ramírez-Bautista 

and Arizmendi, 2004b). It reaches from 500 to 800 mm in length, the females being those that 

reach greater lengths, it is a viviparous and ectothermic organism (CONABIO, 2015). 

It is a desert species, principally located in regions of fine sand dunes, though can be 

found on rocky or flat land. Apparently, they are more abundant where there is little vegetation. 

They feed principally on rats and other rodents, small birds, and lizards. They mate between 

April and May, and on occasion in the fall, birthing from 5 to 16 young per brood at the end of 

the summer or early fall.  Birth lasts between 2 and 3 hours, and young are born measuring from 

120 to 160 mm in length, remaining near where they are born for a few days and then dispersing 

(CONABIO, 2015). 

Principal threats are habitat fragmentation given overgrazing and other human activities 

(Ramírez-Bautista, 2001, in CONABIO, 2015). Furthermore, their illegal extraction for the pet 

market, as well as use of their skin for boots and accessories, and extraction of poison to produce 

antivenom (CONABIO, 2015). 
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3.1.5 Birds  

3.1.5.1 Brown pelican (Pelecanus occidentalis) 
Pelecanidae Family 

Category NOM-059-SEMARNAT-2010: Threatened 

 

 
 Photo: Marco Antonio Bernal 

 

This bird is distinguished by having a pouch on its neck, which expands when water or 

food enters (principally fish). The brown pelican is a large bird that measures 1.3 m in length, 2 

m in span (from point to point of wingtips when extended), weighing approximately 3.74 kg. It is 

greyish brown to silver, and during reproduction the color of the yellow feathers on its head 

intensify, the back part of the neck becomes dark, and its beak pouch turns red. In comparison to 

the white pelican, it captures its food by throwing itself and submerging spectacularly in the 

water.  It flies in characteristic lines flush with the water.  It nests on the islands of the Gulf of 

California and tends to perch on sand bars along the coast. It is considered to be a common 

resident in Puerto Peñasco. Its habitat is the coastal zone and islands (CEDO, 2008).  
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3.1.5.2 Heerman’s gull (Larus heermanni) 
Laridae Family 

Category NOM-059-SEMARNAT-2010: Subject to special protection 

 

  
    Photos: Marco Antonio Bernal (left: youth, right: adult) 

 

This seagull is distinguished by being the only one in North America with the dark grey 

body in adults. It also has a vibrant red beak, dark gray feet, and at reproduction time the head 

turns white, in contrast to the rest of its dark body.  The young are characterized in having dark 

brown plumage and a clear beak with a black point. It is a medium sized seagull, as its average 

length is 48.3 cm, measuring approximately 1.3 m wide with wings extended, and weighing 

approximately 500 g. 

It is very common to see these in the region and it is considered endemic, given that it 

solely inhabits the Gulf of California and the Pacific side of Baja California and the United 

States. Its habitat is the coastal and oceanic zone (Cedo, 2008). It nests on the islands of the Gulf 

of California, principally at Isla Rasa, where 95% of the population of seagulls lay their eggs in 

dense colonies (from 150,000 to 200,000 couplings).  
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3.1.5.3 Yellow-footed gull (Larus livens) 
Laridae Family 

Category NOM-059-SEMARNAT-2010: Subject to special protection 

 

 
  Photo: Marco Antonio Bernal 

 

The yellow footed seagull is large, as it has an average length of 68.6 cm, and 

approximately 1.5 m span, with an average weight of 1.26 kg. 

As its name says, the principal characteristic of this seagull is its yellow feet, in addition 

adults have a large, strong beak that is also yellow with a red dot on the lower point. Its plumage 

is white, with the upper part dark grey. The young are mottled brown on the upper part, white 

abdomen, and dark tail. They acquire their adult plumage after their third winter. They inhabit 

the Gulf of California throughout the year. These are considered to be common residents in 

Puerto Peñasco. Their habitat is the coastal and oceanic zone (Cedo, 2008). 
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3.1.5.4 Least tern (Sternula antillarum) 
Sternidae Family 

Category NOM-059-SEMARNAT-2010: Subject to special protection 

 

 
  Photo: Marco Antonio Bernal 

 

 

The least tern is the smallest of the terns; they are 22.8 cm long, measuring approximately 

50.8 cm in span and weighing an average of 42 g. 

During reproductive time they have a black hood circling the white head and light-

colored wings with a black edge. In addition, they have yellow feet and beak. During the non-

reproductive time and in youth the beak is dark. They migrate to this region from South America 

to reproduce in the spring and summer. The terns are known for their courting rituals of males 

toward females, doing aerial exhibitions and finalizing with the offer of a fish, which, upon being 

accepted by the female, consolidates the formation of the couple. Their nesting colonies are 

disperse (with on average 25 couplings), they nest at ground level in coastal sand bars near 

Puerto Peñasco, where they camouflage their eggs.  They can be seen feeding on small fish (such 

as anchovies) near the edge of the estuaries and beaches. Their habitat is the coastal zone and 

sand bars near estuaries (CEDO, 2008). 
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3.1.5.5 Elegant tern (Thalasseus elegans) 
Sternidae Family 

Category NOM-059-SEMARNAT-2010: Subject to special protection 

 

 
  Photo: Marco Antonio Bernal 

 

The elegant tern has an average length of 43.2 cm, measuring approximately 86.4 cm 

wide with wings extended, an average weight of 260 g. 

It is a medium sized tern with a relatively big head and short tail, distinguished by its 

long, thin, and curved beak, which turns orange during reproductive periods, a long black crest 

and towards the back (more extensive than the royal tern), and dark feet.  Young have a yellow 

beak and feet. It is migratory, a common visitor throughout the Gulf of California where it 

reproduces, principally in the summer.  Just as the Heermann’s gull, the elegant tern’s principal 

nesting zone is Isla Rasa, though there are registries of nesting at Isla Montague, in the Colorado 

River delta. Its habit is the coastal zone (Cedo, 2008). 
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3.1.6 Mammals 
 

3.1.6.1 Humpback whale (Megaptera novaengliae) 
Balaenopteridae Family 

Category NOM-059-SEMARNAT-2010: Subject to special protection 

 

 
                      Photo: www.calphotos.berkeley.edu 

 

Famous for its jump and aerial exhibitions, its body is dark grey or black on its back and 

black, white, or spotted on its belly. It is distinguished by arching its back while diving (hence 

the name “hunchback”), its head and lower jaw covered by bumps, and its extraordinary long 

pectoral fins, the majority of which are black on top and white below. The dorsal fin varies in 

form, from indistinct to curved, normally it is solitary (CEDO, 2013). Reaching a length of 14 to 

15 m and an approximate weight of 40 tons, the females grow a bit more. They feed on pods of 

fish and small crustaceans (euphausiids) known as krill (SEMARNAT, 2010). 

They reach sexual maturity at between 4 to 9 years and can live approximately 60 years. 

Mating normally occurs in the winter with a gestation period of 10 to 12 months, and lactation of 

6 to 11 months, with an average of one offspring every two years. Its predators are orca and 

shark (SEMARNAT, 2010). 

It is a cosmopolitan species (living in all oceans across the globe) and its habitat is both 

the coastal zone as well as the ocean.  

 

http://www.calphotos.berkeley.edu/
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3.1.6.2 Fin whale (Balaenoptera physalus)  
Balaenopteridae Family 

Category NOM-059-SEMARNAT-2010: Subject to special protection 

 

 
  Photo: www.fineartc.com 

 

The most common whale in the Gulf of California, and the second largest whale in the 

world, and the quickest reaching speeds of 37 km/hr. Its back is greyish black and its abdomen is 

lighter. The coloring of its jaw distinguishes it (black on the left side, white on the right) and its 

dorsal fin (curved and inclined toward the back, is located well towards the back of the body). It 

has a white coloring pattern in the form of a “V” on its head, behind the blowhole, called a 

“chevron”. Normally it is solitary, though can also be seen in pairs or small groups. It has a 

length of 21-23 m, females grow a bit more than the males, reaching a weight of nearly 50 tons 

(CEDO, 2013). 

They feed by filtering the water with small crustacean, fish, and squid, can dive up to 230 

m deep and remain for 15 minutes, their exhalation reaches up to 6 m in height in a cone form. 

They reach maturity from 2 to 12 years, mate in the winter with a gestation period of 11 months, 

they have only one offspring every two years (Arkive, 2014). 

They inhabit all oceans, though it is rare to find them in tropical zones or polar seas. 

http://www.fineartc.com/
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3.1.6.3 Grey Whale (Eschrichtius robustus)  
Eschrichtidae Family 

Category NOM-059-SEMARNAT-2010: Subject to special protection 

 

 
 Photo: www.vivanatura.org 

 

Characterized by its spotted grey body, and instead of a dorsal fin it has a dorsal hump 

followed by a series of lumps and protuberances along the vertebral column to the tail. It has 

several barnacles and whale lice particularly on the head (CEDO, 2013). It reaches a length of 

approximately 15 m and weighs 35 tons, the females grow a bit more than the males, they feed 

on small bottom organisms (benthic amphipods) (NOAA, 2014). 

They sexually mature around 8 years old and it is believed they can live from 75 to 80 

years. They have a gestation period of 12-13 months, giving birth to a single 5 m calf weighing 

around 900 kg. Its predators are orcas (NOAA, 2014). 

This is a species that inhabits the Pacific North with two subpopulations, that of the 

Pacific is known as “Korean stock”, and the west Pacific stock inhabiting from the Bering Sea to 

the Gulf of California, its habitat is the coastal zone (NOAA, 2014; CEDO, 2013). 

http://www.vivanatura.org/
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3.1.6.4 Risso Dolphin (Grampus griseus) 
Delphinidae Family 

Category NOM-059-SEMARNAT-2010: Subject to special protection 

 

 
 Photo: CEDO 

 

Distinguished by its round flat head, and numerous scars on the body, which gives it a 

lighter or white appearance from afar. The pectoral fins are long, and the dorsal fin is tall, erect, 

slightly curved, and with a large base; easy to recognize at a distance. Its robust body goes from 

dark brown to grey, and the front is wide with a longitudinal commissure in the front. Normally 

it is found in groups of 12 to 40 individuals. It is approximately 3.8 m in length and weighs 400 

kg (CEDO, 2013). 

It feeds exclusively on squid at night, when these come up near the surface, little is 

known about their reproductive period. It is believed they have a gestation period of 13 to 14 

months, having only one offspring that nurses for various months. It inhabits all the oceans of the 

world and is more abundant in waters between 15° to 20°C, both in pelagic as well as coastal 

zones (Arkive, 2014; CEDO, 2013). 
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3.1.6.5 Bottle nosed or tonina Dolphin (Tursiops truncatus) 

Delphinidae Family 

Category NOM-059-SEMARNAT-2010: Subject to special protection 

 
 Photo: Judith Okley 

 

Known for its robust body, medium size, and moderately falcate dorsal fin. It has dark 

coloring, a short face, and medium melon demarcation (on the front). The length of adults goes 

from less than 2 m to 3.8 m, weighing on average 242 kg (Culik 2004 n Urban and Guerrero-

Ruiz 2008). Nevertheless, regional differences are known to exist in morphology in the Gulf of 

California; coastal dolphins and ocean dolphins, the former being larger and more robust, lighter 

on the back, having a shorter face and shorter broader pectoral fins (Diaz, 2003 in Urban and 

Guerrero-Ruiz 2008). 

As all mammals, the bottle nosed dolphin is viviparous and warm blooded (constant body 

temperature), it reproduces sexually with two peaks of reproductive activity in spring and fall, 

the gestation period lasts a year and lactation between 12 to 18 months, with an interval between 

births of 3 to 6 years. 

Coastal dolphins, which are those present on Sandy Beach, can be seen forming groups of 

12 to 15 individuals, and feed on a large variety of fish and/or on occasion solitary males 

frequent swimmers and fishing boats, and can remain in the same zone for years. In San Jorge 

Bay, south of Puerto Peñasco there is such a case. 

Bottle nosed dolphins are cosmopolitan, and their habitat is in temperate warm and 

coastal tropical waters, adapting to a variety of marine and estuary environments. 
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3.1.6.6 Common long faced dolphin (Delphinus capensis) 
Delphinidae Family 

Category NOM-059-SEMARNAT-2010: Subject to special protection 

 

 
 Photo: NOAA, NMFS, SWFSC, PRD 

 

Characterized by a grey band on the sides of the body and a bronze or yellowish spot, 

with a large curved dorsal fin, a grey band from the pectoral fin to the anus that separates the 

white belly from the lateral coloring of the animal. Tends to congregate in groups of 10 up to 

several hundreds of individuals. A length of 2-2.3 m and approximate weight of 235 kg, it feeds 

on pods of small shrimp and squid (CONABIO, 2014).  

It can reach sexual maturity at from two to seven years old and the females a bit more, it 

is estimated they live 22 years. They have a gestation period of 9-12 months and offspring every 

two or three years in winter (Arkive, 2014). 

In Mexico, this dolphin inhabits from Baja California to Sinaloa, including the Gulf of 

California. Its full distribution is not clear as it is frequently confused with other dolphin species, 

its habitat is the coastal zone with depths from 5 to 105 m (CONABIO, 2014). 
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3.1.6.7 California Sea Lion (Zalophus californianus) 

Otaridae Family 

Category NOM-059-SEMARNAT-2010: Subject to special protection 

 

 
  Photo: CEDO 

 

A length of 1.8 to 2.4 m, weight from 90 to 270 kg. Offspring are born dark, nearly black, 

while adults vary from a light chocolate brown when they’re dry to black when wet. In 

comparison to seals, sea lions have ears and use fins to walk. Males develop a notable crest on 

their forehead upon reaching five years of age, in addition they are much darker and significantly 

larger and heavier than the females. Sea lions have important rest and reproduction colonies on 

the islands of the Gulf of California. Adult males obtain and conserve their territories and 

females through fights and ritualized behavior. They mate and give birth to offspring during May 

and June. Gestation lasts approximately one year, and they tend to have one offspring per year. 

They feed principally on medium fish, octopus, and squid. 

Their habitat is the coastal zone, principally on the islands and islets, rarely distributed 

more than 16 km from the coast. They prefer small-medium size islands, from 1-7 km in length 

maximum for reproduction, they are common residents in the region of Puerto Peñasco 

(CONABIO, 2014), as Isla San Jorge has the second largest reproducing colony in the northern 

Gulf of California. 
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3.2 Action Plan  

The general objective of this plan is to sustain the integrity of the ecosystem where the 

beach site of interest is located, or rather Sandy Beach, emphasizing the species listed on NOM-

059-SEMARNAT-2010. 

This plan was designed to comprehensively guide and coordinate all related actions for 

the protection and conservation of protected flora and fauna species found or that may be found 

in the zone of Sandy Beach in Puerto Peñasco, and includes a list of expected results and 

intended goals for the short, medium, and long-term (six months, one year, and two years, 

respectively), as well as oversight mechanisms of the plan (table 6). 

Table 12.  Action plan for protected species on Sandy Beach 

Expected Results Short term goal 
(six months) 

Medium term goal (one 
year) 

Long term goal 
(two years) 

Oversight mechanism 

 
1. Personnel from 
the resorts, visitors, 
and service 
providers on Sandy 
Beach carry out 
their activities 
without affecting 
the species of flora 
and fauna on 
Sandy Beach and 
its habitat. 
 

 
• Identification of 

inadequate 
practices by 
different users on 
Sandy Beach that 
affect biodiversity 
and habitat. 
 

 
• Development of a 

strategic plan to 
decrease practices that 
affect biodiversity on 
Sandy Beach: 
Regulation on the Use 
of Beach and Federal 
Maritime Land Zone of 
Puerto Peñasco 
(Chapter 5, Article 30)  

 
• Implementation 

of strategy to 
decrease 
practices that 
affect 
biodiversity on 
Sandy Beach.  

 
• Document 

developed. 
• Registry of activities 

done to implement 
strategy.   

 

• Integrate topics 
into the 
Environmental 
Education Program 
of the Puerto 
Peñasco Clean 
Beach Committee 
concerning 
biodiversity and 
protected species 
on Sandy Beach. 

• Implementation of 
Environmental 
Education Program 
with topic of 
biodiversity and 
protected species.  

• Development of 
support materials and 
dissemination.  

• Continuous 
implementation 
of the Education 
Program.  

• Distribution of 
materials 
developed.  

• Topic of 
biodiversity and 
protected species 
integrated into 
environmental 
education 
curriculum.  

• Materials 
developed.  

• Number of 
education 
environment 
workshops done and 
number of 
participants. 

• Annual 
participation in 
International 
Coastal Clean-up 
organized by The 
Ocean 
Conservancy. 

• Raise awareness 
among users of Sandy 
Beach regarding 
importance of not 
littering.  

• Have knowledge 
concerning type of 
trash found on Sandy 
Beach and sources. 

• Contribute to 
global knowledge 
concerning type 
of trash generated 
on beaches.  

• Decrease amount 
of trash on Sandy 
Beach.  

• Annual report 
concerning beach 
clean-up events, 
including the 
principal type of 
trash found on 
Sandy Beach, 
weight of the same, 
and number of 
participants. 
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 • Create an oversight 
committee accredited 
by PROFEPA and 
trained to carry out 
environmental claims.  

• Active committee 
carrying out 
oversight and 
making 
environmental 
claims as 
required. 

• Incorporation act of 
committee. 

• Number of claims 
made.  

• Number of claims 
addressed by 
PROFEPA. 

 
2. Have a 
monitoring 
program of 
biodiversity on 
Sandy Beach 

 
 
 

• Structure a monitoring 
protocol of biodiversity 
on Sandy Beach that 
includes census, 
registry of strandings, 
and sightings of rare or 
uncommon species. 

• Form a group of 
community 
environmental 
monitors. 
Develop and 
implement a 
training program 
for the group of 
community 
monitors. 

• Implementation 
of seasonal 
monitoring to 
have a long term 
registry of 
species of flora 
and fauna on 
Sandy Beach. 

• List of members of 
the community 
monitoring 
committee.  

• Report on trainings. 
• Annual report of 

monitoring, 
strandings, and 
sightings. 

3. Have a rescue 
plan for wildlife in 
a state of 
impairment or 
stranding 

 • Conduct a procedural 
protocol in the event of 
coming across any 
species of wounded 
and/or stranded fauna. 
This plan must have 
contact with competent 
authorities and civil 
associations. 

• Necessary 
permits on behalf 
of the competent 
authority.  

• Program 
application. 

• Document with 
developed protocol. 

• Annual report of 
notifications done 
by PROFEPA 
regarding rescues 
and strandings.   

4. Develop and 
disseminate a plan 
regarding actions 
and procedures in 
the event of sea 
turtle nests.  
  

• Research 
procedures 
established by law.  

• Development of 
action plan.  

• Disseminate action 
plan and train 
employees at resorts on 
Sandy Beach and other 
members of the Puerto 
Peñasco Clean Beach 
to that effect.  

• Application of protocol 
in the event of sea 
turtle nesting.  

• Have 
corresponding 
permits to release 
sea turtle 
offspring with 
tourists and 
community 
members.  

• Review and 
approval of action 
plan by PROFEPA.   

• Have the 
corresponding 
permits.  
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