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Abstract

This work seeks to presentbéogeographicallystudy aiming the proposition of a wildlife corridor in the Serra da
Penanduba area (Ceara, Brazil), as an important alternative to mitigate the isolation effects among the conservation
units and, mostly, the environmental impacts on this region. Torttljshes work is divided into three parts: the first is

a previously established planning conduction (laboratory), the second is the performing of fieldwork (observation,
collection and herbarizing) and the third is the produced data analysis. The mailisreBows that Serra da
Penanduba presents, in its slopes, a preserved vegetation of Arboreal Caatinga in its top, typical species of Dry
Forests besides being a transition between the Caatinga Enclaves Moist Forest and the Caatinga of Sertaneja Surface,
characterizing itself as a propitious environment to the flora conservation, to the fauna protection and to the
proposition of a wildlife corridor.
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1.Introduction

The Brazilian Caatingas Domain, also known as the Brazilian NortheastaBidminterplanaltic Depressions,
outstands because it is one of the three semiarid spaces amid the predominantly humid Socém Aontinent. As
described by Ab6éSaber (2003), it presents different r
and uniquevegetation, factors which are determinant in the integrality of landscapes that makesapéhdt is a

region expressed by Interplanaltic Depressions reduced to real erosion plains and the vast Sertaneja Surfaces tha
surround some specific elevations, such as the humid and dry residual reliefs (massifs, ridges and inselbergs), the resul
of pediplanation centered "[....] in the type of regional semd climate, very hot and seasonally dry, which projects
radical derivatives to the world of waters, the organic world of caatingas and the socioeconomic workkdéithe
dwellers" (AB'SABER, op citp.85).While discussing this domain characteristics, Velloso (2002) cleared up the wrong

fact of the existence of a landscape uniformity as previously presented by many people, exposing the astonishing
environment diversity and delivering a mosaic of ty)ges of vegetation, usually deciduous, xerophile and at times
thorny, changing according to the different types of soil and the water availability in-arsgfnamework.

Most of the wrong ideas about the Caatingas, according to Ganem (2017), ar¢hduasigects emphasized by many
researchers, which are the lack of information about their biodiversity with the inclusion of recent and detailed
cartographical data of their plant cover, mainly the vegetational and faunal identification and classilibatioary

use of the term in the plural (Caatingas) reflects and justifies their complexity and refers to the importance of specific
studies about this domain since this erroneous understanding persists (Tabarelli and Vicente, 2002) that the Brazilian
seni-arid region is claimed to be an environment poor in endemic species with a low conservation value and is inserted
in an ecosystem that s consider ed f-éconargid sysem ofshaldndfi v u l
use and occupation.cfually, what exists is different natural organization patterns that maintain themselves through the
recursive relations dynamism internal and external to the system (CARACRISTI, Regayding this process, Conty

& Furlan (2009) explain that just like iother spaces, the Brazilian Caatingas has been intensively degraded over the
last decades and the rest of the vegetation is now less than 50% of the original area and less than 1% of this remnant i
under protection by conservation units (Clisshort,the vegetation becomes an essential factor to understand the
landscape dynamism from the human scale point of view.
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By analyzing the vegetation, it is possible to establish which have been the forms/types and intensities of environmental
impacts over theibktory, once productive activities usually starts from a direct action addressed to vegetation, mostly
by deforestation (GONCALVES, 2017Therefore, for establishing sustainable semiwironmental terms of use and
occupation is necessary, first and foost, to establish impact mitigation strategies suitable to the studied reality
considering the processes and social and natural agents that are part of the dynamismbiagedpeaphically
composition of this complex of serarid landscapes, as it isetltase of the Dry Forests (a term proposed by Souza
(2000) and used according to the geoenvironmental subdivision to the state of Ceard) which make up the Ceara
northwestern regionln geographical science, in general, the biogeography scientifical editmn® aids in the
conduction of environmental preservation and conservation works/proposals, consequently providing, according to
Camargo (2000), the study of distribution, adaptation and explanation of living organisms, whether they are animals or
plantsin geographical spact this context, this work seeks to analyze and clarify the importance of creating wildlife
corridors in the Cear8 northwestern region (Brazil),
species, the strengthenin§ apnservation units and conservation areas in the region, which would fight against the
mitigation of anthropogenic action effects, mainly against the deforestation of areas that connect the Meruoca and
IbiapabaCoatingEnclaves Moist Forest being the Penanduba Dry Forest the principal elemdsibgéographically
connection and dispersion.

2. Material and Methods
2.1. Location and characterization of the studied area

The Serra da Penanduba is plaicethe top course of the Coread rivedrographical basin, in the Ceara northwestern
region, more specifically in the boundary that divides the municipalities of Frecheirinha and Coreal (Map 1). Based on
the field measures carried by Costa (2015), the area reaches a maximum altitude oAl&b@ rihe sea level and
extends over a 42 km? area.
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Map 1- The studied aea location map. Source: Freire, Barrog2019).

Penanduba acts like a superficial water disperser and a local aquifer, where is found plenty of tesppogsy
responsible for draining creeks that pour their waters in the Coread and Juazeiro rivers, two important hydric resources
for their own regions, besides containing-géennial springs in its slopes forming small flooded areas which work as
moistue sources. According to Costa (2015), there is a predominance of two types of soil in the area, namely Litholic
Neosols and Redellow Argisols, which are both eutrophi@he area is geologically framed inside the Trapia
formation, which belongs to the Hjara group, generalized by conglomerate quartzites and fine to medium metarenits
(CPRM, 2018),Which are incipiently metamorphosed sedimentary rocks whose remaining grains are preserved not
reaching total recrystallization of their primitive crystals.tkarmore, as Ponte has already recalled (1979), the Serra

da Penanduba presents a distinct morphological panorama of its surrounds, through a mountainous relief with steep
slopes and a mediusized dense vegetation cover. As for its climatic Biodeograpically aspects (fauna and flora),

they are going to be soon discussed in the results and discussion section of this research.

According to some authors such as Souza (2000), Penanduba is geomorphologically classified as a residual or
guartzitic crest and in a more recent characterization, it is a resistant residual relief with more expressivity imecrystalli
rocks of the kindnselgebergé CAVALCANTE; BASTOS, 2019).

2.2. Methodology: procedures and techniques

The principal methodological steps traced so this research could be developed were first the theoretical basement anc
enhancement, then fieldwork activities and, finalthe analysis of collected data and results. Therefore, the
methodological procedures were divided into:

2.2.1. Laboratory or préeld stage
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Researchrelated information was collected, selected and recorded, in principle, scientific articles, annals and
governmental documents, both in terms of theoretical and methodological foundations and specific knowledge about
the area. For the specific analysis of the local flora, the biogeography techniques used by Furlan (2005) proved
essential themselves, and ttiassification proposed by Figueiredo (1997) was taken into account to characterize it. For
the fauna, only citations of readings presented by authors who studied the area or something alike, such as the author:
Costa (2015) and Albuquerque (2015), werdragsed’he elaboration of the area delimitation map was performed

using the tools of the free software program QGIS (version 2.8.7), adopting 150 mas the basic delimiting altimetric
coordinate, since it corresponds to the beginning of the slope of SeRandnduba. Subsequently, the processing of
shapefile images was performed in the form of a Digital Elevation Model (DEM), acquiredratitheeNationalde

Pesquisas Avancadas(INPE) (National Institute for Advanced Researches), with contour lineset#r80providing

the appropriate altimetric detailing for biogeographical studies. Shapefile format files were acquiredfrom the website of
the following organs: Instituto Brasileiro de Geografia e Estatistica (IBGE) (Brazilian Institute of Geography and
Statistics) and the Instituto de Pesquisa e Estratégia Econdmica do Ceara (IPECE) (Research and Economic Strateg
Institute of Ceard).

2.2.2.Fieldwork

The floristic survey, in order to characterize and know the vegetation present in the mountain aangerfevmed

based on altimetric parameters, a sampling technique without area, where a line (a 60 meters measuring tape) was
stretched out in the vegetation forming a catena (three catenas were sampled in the area) with a distance of 200 m
altitude from me to the other, also, all samples of individuals who touched the line or positioned themselves near it
were collected.Thus, the collections were sequentially made at the altimetric coordinates of 200 m, 400 m and 600 m
(in the latter, the species that wesisually different from those that were found throughout the entire extension of the
mountain were collected at random). The definition of these points was established according to the accessibility in the
mountain range and for being the region wheerettare changes in temperature parameters since every 200 meters
occurs an increase of about 1°C, a fc that produces biogeographical diversification (Figure 1).
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Ponto 3: Cota de 600m
Serra da Penanduba
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For this purpose, the materials used in the fieldwork were pruning shears and a press made of cardboard and newspape
sheets, arranged in an interspersed manner and tied with string. In addition, photographseaf #imd the use of GPS
by the researcher were used as aid.

2.2.3.Posfield data processing

As scientific evidences, the collected species were treated, cataloged and stored in the Prof. Francisco José de Abrel
Matos herbarium at Universidade Estadviale do Acarali UVA, taking a sample of each different species in order to
identify the species present in the area under consideration and make a comparison with species found in other nearby
mountains, the rest being counted only for the purpose aflkdge about their prevalence.

3.Results and Discussion

The Serra da Penanduba is located between two areas with fragments of Atlantic Forest vegetation and conservatior
unitsT Serra da Meruoca and Serra da Ibiapaba (FigureaBjl is an area ofegetational exception because it has
preserved Arboreal Caatinga remnants and because it shelters endangered species such as the primate Maranhao re
handed howler Alouatta ululata, Elliot, 1912 Figura 3a) and the mountain lion or pumBuiha concolor,
Linnaeus,1771Figura 3b).
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Figure 2- Overview of the area for the wildlife corridor proposal. Source, FREIRE BARROS (2019)

By presenting itself as a relief characteristic of a residual crest with elongated slopes and sharp tops, there are severa
areas difficult to be accessed and this factor derailed the development of agricultural practices, which promoted and
justifies the permanence, throughout the year, of the primate Maranhhangeld howlerAlouatta ululata Elliot,

1912) that finds fooédmidst the conserved arboreous vegetation with little human interference. It was not possible to
obtain an image of this primate in this research, it was only visualized in the middle of thgidathand dense forest,

making it difficult to photographt.i
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Figure 3 Species of fauna present in Serra da Penanduba. a. Guariba of the caatinga; b. Mountain lion or puma Source:
a. Filho(2016); b.Azevedo et al., (2013).

In focus, Souza & Oliveira; Tabarelli & Santos, 2004 apud Filho (26d&borate by pointing out that, in the state of
Ceard, the Maranhédo rdinded howlers are more restricted to areas of humid enclaves since they present average
temperatures below those recorded on the Sertaneja Surface and Dry Forests that havemajotitgj altimetry

below 500 m altitude (Figure 4).

Figure 4 Map of points of record and occurrence of the speaimsatta ululatain the states of Maranhéo, Piaui and
Ceara with focus on the northwest region of the state of Ceard, Brazil. Source: FILHO (2016).

Another highlight given to Serra da Penanduba is the distribution of the flora along its slopes, with an expressive visual
differentiation when comparing the lowest sectors with theltothe summit areas and in altimetric elevations higher

than 500 m of altitude, the totimatic conditions are differentiated, mainly by a low thermal sensation, exhibiting the
most densengsence of arboreous vegetationhis regard, Costa (2015), in his fieldwork, analyzes the comparisons of

the temperature between the top of the mountain range and the nearest district, Araquém, which is considered to be on
Sertaneja Surfadéis impossible to disagree with Costa (2015) when he points out that the first aspect to be considered
in the analysis of the data concerns the diurnal variations in temperature between the top of Serra da Penanduba (abov
500m) and Araquém (Sertaneja Surface).
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