International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.9756/INT-JECSE/V1412.269 ISSN:1308-5581 Vol 14, Issue 02, 2022

Characterization of potential threats in the National Reserve of Paracas-Pisco, Ica

D Esenarro “**,S Curi Gomez', F Maci Rengifo',P Amaya*,M Veliz"*and A Cordova?
' Federico Villarreal National University UNFV- Lima Peru
?Specialized Institute for Ecosystems and Natural Resources Research (INERN)-UNFV
*Graduate School- EUPG- UNFV Peru
desenarro@ufv.edu.pe

Abstract. This research aims to analyze and characterize the potential threats that could alter and destroy the
Paracas National Reserve (RNP). For this purpose, the methodology used was the elaboration of a matrix that
allows the identification of the different species in flora and fauna that are the most representative in the diverse
ecosystems of the RNP, as well as the degree of vulnerability and the use of specialized software to delimit the
study areas and characterize the different buffer zones, The results of the risk assessment of the threats identified
that all of them are at a critical level, putting the preservation of the RNP at risk. In conclusion, the reserve is
threatened by the diverse human activities that negatively impact its integrity.

Keywords:Characterization, sustainable development, reserve, ecosystems, Potential.

1. Introduction
A Natural Area Protected by the State (NPA) is a space in our territory whose importance lies in conserving
biodiversity and other associated values of interest.
The importance lies in conserving biodiversity and other associated values of cultural, scenic, and scientific
interest.
cultural, scenic and scientific interest.
The Paracas National Reserve is located in the province of Pisco, department of Ica, Peru. It was designated as a
national reserve on September 25, 1975, by Supreme Decree N°1281-AG. Its purpose was to conserve threatened
coastal marine ecosystems and their biological diversity and ensure the responsible use of hydrobiological
resources. Furthermore, to protect the archaeological and cultural heritage for tourism use and the well-being of
the population [1].Its importance lies in the fact that it protects a significant biological diversity that is
indispensable for maintaining diverse natural cycles that guarantee the conservation of species and generate
economic income for thousands of inhabitants. It also protects several archeological remains of the Paracas culture
located in a large part of this critical reserve [2].
The income generated by tourism is essential for strengthening the National System of Natural Areas Protected by
the State (SINANPE).Potential occurrence of an event that could occur in a specific place, with a particular
duration and intensity. Because of its proximity, the activities carried out in this zone directly impact the reserve,
which is affected by various natural threats and human activities that negatively impact and influence the reserve's
integrity. [3.4]

2. Method

2.1.  Ubicacién Geogrdfica

It is located in a part of the districts of Paracas and Salas, belonging to the provinces of Paracas and Ica,
respectively, in the department of Ica. It covers 335,000 hectares, of which 35% belong to the mainland and
islands and 65% to marine waters. The coordinates of Paracas National Reserve are 13° 46'S - 76° 14'W and 13°
54'S - 76° 19'W [5]. As shown in figure 1.

2838


mailto:desenarro@ufv.edu.pe

International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.9756/INT-JECSE/V1412.269 ISSN:1308-5581 Vol 14, Issue 02, 2022

Figure 2. Aerial View of the Paracas National Reserve. 3D view of the Paracas National Reserve.

Figure 2 shows thatthe red line determines the limits of the Paracas National Reserve, and the green color
determines the reserve area where the islands chinchas and Ballestas are also differentiated.

2.1.1.  Paracas National Reserve RNP boundaries.

The Paracas National Reserve includes almost the entire Paracas Peninsula.

The northern boundary is the access road to Paracas that runs from the Panamerican Highway to the sea, leaving
Chaco and the Paracas beach resort.

The southern boundary is 54 km long and runs from offshore to near the shore. Then, the border runs northward
along with dry land for approximately 72.8 km until it reaches the Paracas access road constituting the eastern
boundary of the reserve [6].

2.1.2.  Buffer Zone

The buffer zone extends north to the southern bank of the Pisco River, east to the Panamerican Highway South
(Santa Cruz), west to the reserve's Pacific Ocean boundary, and south to Punta Lomitas. [7].
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Figure 3. Map of the Buffer Zone (purple color) and the area of the Paracas National Reserve (green color).

Cartographic information was taken from the Base Map of the Paracas National Reserve at a scale of 1:500,000; it
was obtained from the National Service of Natural Areas Protected by the State (SERNANP), as well as satellite
images from Google Earth Pro, Thematic Maps, Map of National Reserves, Tourist Map of the Paracas National
Reserve, and Accessibility Map.

2.2.  Climate

In Paracas, summers are hot, muggy, arid,cloudy, and winters are long, cool, dry, windy, and mostly clear. Thus,
the Paracas National Reserve climate corresponds to that of the arid subtropical desert [8].
2.3.  Temperature

Based on 30 years of meteorological data from SENAMHI, the temperature generally varies from 13°C to 27°C.
The highest summer temperatures are during the summer months. The highest temperature months in summer are
from January to March, and the lowest temperatures in winter are from July to September.

)
caliente fresco 190%

40°C 90 %

35°C ;

s 1;7%; o 80%

e 2.C 4jun s 130ct. Al 70%

20°C 20°C
20°C 19.°C e
20°C o Baja 60%

15°C & —

i 15°C B0 14°C 50 %

5°C 40%

ae 30%

5°C
- 20%
A5°C 10 % 3 feb. 4 abr. 12jun. 3ago. 17 oct.
20°C % 1% 0% 0% 0% 1%

ene. feb. mar abr. may. jun. jul ago. sept. oct nov. dic. " ene. feb. mar. abr. may. jun. jul. ago. sept. oct. nov. dic.

Figure 4. Average Maximum and Minimum Temperature
of the Paracas National Reserve.

2.3.1.  Precipitation
Precipitation is very scarce, with an annual average of 1.83 millimeters that fall almost exclusively in the summer
months, making the Paracas area one of the driest on the Peruvian coast.

2.3.2.  Winds
The average hourly wind speed in Paracas has slight seasonal variations throughout the year.
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Figure 5. Average Wind Speed of the Paracas
National Reserve

The Paracas winds are typical of the area, produced by pressure differences between the sea and the desert. They

move at a speed of up to 32 km/hour and are dust and sand storms with greater intensity and frequency between
July and October [9.10].

2840



International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.9756/INT-JECSE/V1412.269 ISSN:1308-5581 Vol 14, Issue 02, 2022

2.4. Terrain Characteristics.

2.4.1.  Composition and Relief
The Reserve's relief is generally flat, although there are areas with elevations along the coast. One of the highest
points within the Reserve is Cerro Lechuza, at 502 meters, and in the southern part of the Reserve, Cerro
Yaparejo, which rises to 774 meters [11].

There are several geographic features, including Paracas Bay, Paracas Peninsula, Punta Carreta, Independencia
Bay, Morro Quemado, and La Vieja and San Gallan Islands.

One of the most outstanding geographic features is the Cordillera de la Costa, located from the coastline to about
20 kilometers inland; San Gallan, La Vieja, and Santa Rosa are part of this mountain range. The profiles of some
areas of the RNP are shown below [12].

Figure 6. Profile of the Ballestas Islands of the Paracas National Reserve.
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Biodiversity

2.5.1. Flora

Table 1. Flora of the Paracas National Reserve.

74 especies de cobertura desértica de cactus, una franja de vegetacién
Cactus xerofitica transicional. La presencia dominante del cactus Haageocereus
limensis asociado a otros tipos de cactus y algunos arbustos semiperennes.

Ubicada entre el desierto y
las asociaciones de lomas.

Son los organismos en los
que se inician las cadenas
y redes alimenticias que
sustentan toda la vida

Algas y 300 especies de algas, de las cuales alrededor de 190 son microalgas.
Microalgas |Estas tienen una gran importancia en la productividad del mar.

marina.

Materia prima para la
Las algas mas grandes crecen a diversas profundidades y sirven como produccién de gran

St 7 alimento y refugio para muchos invertebrados, peces y tortugas marinas. |variedad de productos
Ademas, muchas tienen importancia comercial por su uso en la medicinales e industriales
Cochayuyo . . issoi

alimentacién, como el yuyo (Chondracanthus chamissoi) y el cochayuyo |(como el agar-agar) y
(Porphhyra columbina). como abono para la

agricultura.

2841



2.5.2.

International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.9756/INT-JECSE/V1412.269 ISSN:1308-5581 Vol 14, Issue 02, 2022

Fauna

Table 2. Fauna of the Paracas National Reserve

Invertebrados Terrestres

Arafias, alacranes, pseudoescorpiones, insectos y moluscos terrestres
como los caracoles.

Los invertebrados terrestres estan
asociados con la vegetacion de lomas

[2]
=}
=1
z
= y en los matorrales de las orillas.
&
i
o
E Como la concha de abanico, el caracol, el choro, la almeja, la concha Son especies de imporancia
: Moluscos navaja (Tagelus dombeii), las lapas, los barquillos, ademas del pulpo comercpial mp
; I ertebradns (Octopus mimus), calamar y pota.
'g Marinos Otro grupo importante son los crustaceos tales como el cangrejo peludo, el cangrejo colorado, el cangrejo
& Crustaceos violaceo, el muy muy y la arafia de mar. Entre los equinodermos hay las estrellas de mar, sol de mar, erizo
= negro, erizo verde y el erizo colorado.
M amiferos En el desierto costefio de Paracas habitan el zorro colorado Dificiles de obse}'var, pues X
Terrrestres (Lycalopex culpaeus) y el zorro costefio (Lycalopex sechurae) generalmente dejan sus madrigueras al
yealop P y yealop atardecer en busca de su alimento.
M limenta del néctar y polen de la
Como el murciélago longirostro, que se alimenta del néctar y polen de S almenta Cet niectar y poten e s
. i i flores, y el Desomodus Rotundus se
d Mamiferos Voladores |las flores, y el vampiro Desomodus Rotundus, que se alimenta de la .
. alimente de la sangre de otros
m sangre de otros mamiferos. mamiferos
i Vive en pequefias cuevas naturales y
f El gato marino o nutria (Lontra felina), se interna en el mar para capturar su
alimento.
€ Las islas, roquerios y playas
El obo chusco o de un pelo (Otaria flavescens) y el lobo fino o de dos . q yp. va
r elos (Arctocephalus australis) protegidas de la RNP sirven de zona
') Mamiferos Marinos |° phalu i de descanso y reproduccion.
S Los cetaceos como la ballena azul, la ballena jorobada, el delfin oscuro |Permanecen toda su vida en un area
el delfin comiin de hocico largo, cachalotes y zifios. Los cetaceos determinada, donde se alimentan,
peruanos, la marsopa espinosa y los delfines como los mas conocidos |descansan, sociabilizan, tienen y
como bufeos comunes y el zifio peruano. cuidan a sus crias.
Aves guaneras como el guanay, el piquero peruano y el pelicano. Con
@ . o .
"8 las aves guaneras viven otras aves como el pingiiino de Humboldt y el |Se encuentran seriamente amenazadas
E Aves Residentes potoyunco peruano. p?ngﬁjno de- Humboldt y elpot,oyunco peruano. las- a\lles guaneras y vi‘ven )
< A Otras aves son al zarcillo, la chuita, el ostrero comun, el ostrero negro |principalmente en las islas y roquerios
E v o brujillo, la gaviota peruana, la gaviota dominicana, el gaviotin peruano|dentro y fuera de la RNP.
z y el chorlo nevado.
< e
v
] . . -
& S Tenemos e.nl playero blanco, el.p]zlxyerlto semlpa]m.adf), el chorlo a{‘nclo, Llegan desde el hemisferio norte en
2 . . el vuelvepiedras y algunos gaviotines como el gaviotin real, el gaviotin .
2 Aves Migratorias - o C . busca de alimento para reponer las
3 elegante y el gaviotin antartico. El flamenco o parihuana llega en gran . . .
) . energias y continuar su largo viaje.
ntmero desde las lagunas altoandinas
La anchoveta peruana, sardina, el bonito, el jurel, la caballa, el . i
L. . . - P . Viven en o muy cerca de la superficie
P Peces Pelagicos  |[machete, la cojinova, el pejerrey y el pAmpano. Ademas estdn los marina
tiburones como el tiburén azul y el tibur6n bonito o diamante.
e El lenguado, la raya aguila, la chita, la pintadilla, el cherlo, el mis-mis, el
C Peces Bentonicos |tramboyo, el congrio, la guitarra, el pastelillo y los diferentes tipos de | Viven asociados con el fondo marino
e tollos.
Viven tanto cerca de la superficie
S . Tenemos la lisa, la lorna, la corvina, el coco, el ayanque o cachema y la P .
Peces Bentopelagicos como cerca del fondo, compartiendo
merhuza. .
ambos ambientes
Viven en el desierto y se alimentan de|
R Las lagartijas como Microlophus y Ctenoblepharis. . v l. Y
insectos y otros invertebrados.
e Reptiles del Desierto
. Tienen habitos nocturnos, pero
l: Y en el caso de las lagartijas como los geckos. también se alimentan de insectos.
i Estos reptiles marinos son migratorios,
iaian h
1 X La tortuga verde, la tortuga pico de loro o amarilla, la tortuga dorso de V],ajan asta |a costa peruana para
Tortugas Marinas . alimentarse de las abundantes algas e
e cuero o tinglada y la tortuga carey. .
invertebrados presentes en nuestro
S mar.
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Figure 7. Most representative species of the Paracas National Reserve.

3. Results
In the Paracas National Reserve, many individuals of different species interact in the same environment. For
example, the Paracas Bay community is made up of invertebrates, fish, bird, and mammal populations. Below is a
figure of the total number of species:
3.1. Threats

To analyze the threats and identify the level of risk, criteria have been developed based on the Environmental Risk
Assessment Guide of the Ministry of the Environment, information collected and our experience obtained during
our university studies. [13]

To categorize the threats, a range of risk orders was considered. This is shown below:

Table 3. List of Threats

Al Captura de Especies Amenazadas

A2 Contaminacion Producida por Turistas v Visitantes

Al Invasion de Asentamientos Humanos en la Reserva

Ad Impactos de la Contaminacion Industrial en la Biodiversidad
A5 Cambio Climatico

Al Constuccion del Puerto de Szn Martin

The risk assessment guideline criteria were as follows:

Table 4. Criteria for the Reserve Risk assessment guide.

Afecta a la Biodiversidad
Afecta la Integridad de la Reserva
Afecta la Identidad Cultural
Degradacion de los Ecosistemas
Evita el Desarrollo Sostenible
Afecta a la Economia Local
Afecta a la Poblacion
Cambio Climético
Perdidad de Belleza Paisajistica
Total Perdida de ANP en un Futuro
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Table 5. Risk range classified by numbers and colors for the evaluation of threats

Categoria Valor Color
M inimo Dal
Medio 2a3
Grave 4as
Muv prave Gay
Critico B a mas

3.2.  Al: Capture of threatened species

We have two bycatch and directed capture; they are developed in the buffer zone and the inflow zone.[14]

3.2.1. Bycatch

During fishing operations, because fishers occupy the same areas that the animals use for feeding. Species such as
Humboldt penguins and other birds, sea lions, sea turtles, dolphins, and sea cats get caught in fishing gear and die
from suffocation. The fishermen use the species caught for their consumption or direct or clandestine
commercialization in the local market.[15]

3.2.2.  Directed capture

It is developed because of the fishermen's habit of consuming certain species (several species of seabirds: pelican,
guanay, chuita, and Humboldt penguin), or because of the demand that yields economic benefits, as in the case of
dolphins and sea turtles.

Table 6. Most Threatened Species of the Reserve

Las tortugas marinas son cazadas por su carne debido a la demanda generada
por los restaurantes y consumidores, origina que los pescadores de la zona
continden con su extraccion y que muchas sean retenidas para su venta.
Ademas, de la comercializacién de la carne, los caparazones se venden como
objetos decorativos; el aceite y la grasa también se venden como medicina.
Los delfines son cazados directamente para comercializar su carne al estado
fresco (“chancho marino”), o seco-salado(“muchame™). Para la caza de estos
animales se emplean redes cortina y arpones lanzados a mano. El uso de carne
de delfin como carnada en la pesca de espineles para tiburén incrementa la
captura.

Los pescadores cazan a los lobos marinos, debido a que dafian las redes y el
producto de la pesca, se desconoce la magnitud de estas capturas, se calcula
que dichas matanzas podrian afectar seriamente a los lobos marinos, sobre
todo si se realizan en época y zonas de reproduccion.

Table 7. Risk Range Legend
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Rango de Riesgo

3.3.  A2: Pollution produced by tourists and visitors

An average of one million visitors come to RNP for various recreational and tourist activities that produce a large
amount of solid waste. Plastics, papers, glass, metals, organic matter, and many other wastes accumulate on the
beaches, trails, and visiting areas.[16]

This problem is due to a lack of knowledge of visitors and tourists; many guides and tourism agencies do not
assume responsibility to orient tourists by disseminating behavioral guidelines that guarantee the most negligible
impact on ecosystems. Other sources of contamination are the accumulation of solid waste on different roads
within the reserve caused by transporters and contamination associated with the sale of food whose waste is
dumped into the sea.

Table 8.Risk Range Legend

Rango de Riesgo \

3.4. A3: Human Settlement Invasion in the reserve

By 1987, crustaceans had practically disappeared, and extraction was higher. Once the resource was extracted and
depleted, fishermen migrated to other areas; however, the initial population increased with the presence of
outsiders who stayed after the "boom." The population is concentrated in the areas of Laguna Grande (Rancherio
and Muelle), Lagunilla, Atenas, Tunga and Mendieta. The housing varies from rustic and small buildings or
ranches to houses of noble material.

The biggest problem generated by these human settlements is contamination from organic and inorganic solid
waste, which causes deterioration of the natural habitat on the beaches and surrounding areas and disturbing
shorebirds. [17]

3.5.  A4: Impacts of industrial pollution on biodiversity

Pollution events from industrial fishing waste in Paracas Bay have had a significant impact on the biodiversity of
this protected area. When there is an excess of organic matter dumped into the sea, it decomposes, causing the
death ofthe asphyxiation of marine organisms on the shores. In addition, grease and other compounds settle on the
seafloor, causing severe problems for the organisms. Natural stocks of commercially critical hydrobiological
species such as fan conch, silversides, other fish, and invertebrates are also affected.

This causes deterioration of the bay's waters, reducing the availability of food in various segments of the food web
and the decline of the habitat. [18]

3.6.  A5: Climate Change

In recent decades the average temperature of planet Earth has increased. This climate change is one of the most
critical problems today, the causes are related to human activities, mainly to the accumulation of greenhouse gases
such as CO2, as a result of high industrial activity. The effects of climate change on coastal zones will vary
according to regions and include [19,20]:

* Flooding of coastal areas as a consequence of the increase in the level of the oceans (1.5 to 2m).
* Development of El Nifio Phenomena in shorter periods of time and great intensity.

* Changes in the distribution of water masses, with effects on ocean currents.

* Decrease in commercial species.

* Loss of biological diversity.

3.7.  A6: Construction of the Port of San Martin

The Paracas port terminal is looking to install a mineral concentrate warehouse. However, at the same time, they
will use it to transport and export minerals from the port, which poses an imminent risk to all protected animals.
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In 2019, the National Environmental Certification Service for Sustainable Investments (Senace) rejected this
project due to possible negative impacts. The company appealed. Again, it will be decided whether to approve this
Friday, July 17, in an extraordinary session in Congress. This appeal was rejected.

The 100 km/h wind in Paracas could carry the heavy metals and spread them throughout the nature reserve.

The danger of allowing mineral concentrate to be transported and stored in reserve lies mainly in the toxicity of
the elements that make up the concentrate. This includes minerals such as antimony, arsenic, mercury, lead, and
many others, which, being toxic, could be highly detrimental to the species that inhabit Paracas.

Table 9. Summary of threat assessment for Paracas National Reserve.
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4. Conclusions
The Paracas National Reserve is the only marine-coastal protected natural area in Peru that includes marine
territories in its interior. It is home to important flora and fauna, many of which are vulnerable and endangered
species.
The reserve is threatened by various human activities that negatively impact it and affect its integrity. Based on the
risk assessment of the threats, all of them have been identified as critical, putting the preservation of RNP at risk.
Due to the frequent capture of endangered species, the reserve is affected. According to the evaluation, it is in a
critical state, altering the ecosystem, damaging the ANP, and losing its conservation identity.
Pollution caused by tourists and visitors has increased over the years due to many visitors, which has led to an
increase in solid waste, affecting biodiversity. To improve this situation, environmental awareness and education
campaigns should be carried out for the reserve's users,
Human encroachment into the reserve causes pollution and degradation of the species' habitat and surroundings,
causing them to migrate and alter the relationship between species and habitat. In addition to solid waste
contamination and the lack of a sanitation system, measures should be implemented to control illegal
encroachment and illegal presence in reserve.
A large amount of CO2 accumulation is due to the numerous trucks that travel to the nearby areas of the reserve
for some industries.
The fishing industry should be required to comply and better treat their waste effluents. In addition, greater
intersectoral coordination is needed to bring order to artisanal fishing and resource extraction activities, and
tourism activities.
The consequences of climate change are very severe and could lead to the end of the reserve.
The warehouse installation in Puerto San Martin would have caused major negative impacts on the reserve,
causing significant fractures in the ecosystems. This would damage the life zones, increase soil erosion, and cause
a loss of scenic beauty.
The competent authorities and SERNANP should work under the same appropriate conditions for an adequate
administration of the protected area to improve management capacity and control mechanisms.
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