









	
 Home

	 Add Document
	 Sign In
	 Create An Account














[image: PDFKUL.COM]






































	
 Viewer

	
 Transcript













DSG Newsletter Nº26 April, 2014 CO-CHAIR DSG Dr. Susana González Genética de la Conservación– IIBCE Av. Italia 3318 Montevideo, 11.600 Uruguay



CO-CHAIR DSG Dr.William J. McShea Conservation Ecology Center National Zoological ParkConservation and Research Center 1500 Remount Rd., Front Royal, VA 22630 -USA



DSG VICE-CHAIR Dr. José Maurício Barbanti Duarte NUPECCE –UNESP-Brazil



Editorial Susana González and William McShea …………………………………………….……3 Global Mammal Assessment Old world and New world deer: Sarah Brook and Eveline Zanneti………………………………………………………...4



Articles Red List Authority New World Species Dr. Eveline Zanetti Red List Authority Old World Species Dr. Sarah Brooks



Newsletter Editor Dr.. Patricia Black & Dr. Susana González



Editorial Board Dr. Patricia Black Dr. Mariana Cosse Dr. Will Duckworth Dr..Gordon Dryden Dr. Werner Flueck Dr. Ziegmunt Gizejewski Dr. Mariano Gimenez Dixon Dr. Susana Gonzalez Dr. David Hewitt Dr. Orus Ilya Dr. John Jackson Dr. John Kie Dr .William Mc.Shea Dr. Mariano L Merino Dr, M. K. Ranjitsingh Dr, Damian Rumiz Dr. Robert Timmins



Conservation of huemul in the future Patagonia National Park: a call for immediate management intervention by: Heiko U. Wittmer, L. Mark Elbroch and Andrew J. Marshall…………………………………………………………………….………………....6 Actions for the conservation of Pampas deer Ozotoceros bezoarticus celer in the Province of San Luis by: F.G. Tessaro, L. Denapole , M.J. Veinticinco, J. Muñoz and J. Heider…………………………………………………………………………………….…..14 Predicting the density and abundance of white-tailed deer based on ecological niche theory by: Carlos Yañez-Arenas, Salvador Mandujano and Enrique Martínez-Meyer……………………………………………………………………………..20 Observations on killings of sambar (Rusa unicolor) by wild dogs (Cuon alpinus) in Periyar Tiger Reserve (PTR), Kerala – India by: H. S. A. Yahya……………….31 Kashmir Red deer or Hangul Cervus elaphus hanglu at the Brink of ExtinctionConservation Action, the need of an Hour by: Khursheed Ahmad and Parag Nigam…………………………………………..….37 Extinction process of the sambar in Peninsular Malaysia by: Kae Kawanishi, D. Mark Rayan, Melvin T. Gumal and Chris R. Shepherd………………………………….….48 Ranging pattern and habitat use of Sambar (Rusa unicolor) in Sariska Tiger Reserve, Rajasthan, Western India by: Dibyadeep Chatterjee, K. Sankar, Qamar Qureshi, Pradeep K. Malik and Parag Nigam………………………………………..60 New free tool to assess the use of forage resources in deer: DELTADIET by: Arnaud Léonard Jean Desbiez and Sandra Aparecida Santos……………………………….72



1



DSG Newsletter Nº26 April, 2014



Predicting the density and abundance of white-tailed deer based on ecological niche theory Carlos Yañez-Arenas1, Salvador Mandujano2*and Enrique Martínez-Meyer3 1 División de Posgrado, Instituto de Ecología A. C., km 2.5 Camino a Coatepec No. 351, Xalapa 91070, Ver. México. 2 Red de Biología y Conservación de Vertebrados, Instituto de Ecología A. C., km 2.5 Camino a Coatepec No. 351, Xalapa 91070, Ver. México. 3 Instituto de Biología, Universidad Nacional Autónoma de México, México. *Send correspondence to: [email protected] Abstract Based on the theory of ecological niche modeling, a novel approach known as the Distance to the Niche Centroid (DNC) method was recently proposed for mapping the abundance/density of species. To illustrate the utility of this approach, we present the application of DNC, to predict white-tailed deer Odocoileus virginianus distribution, density and population size in the Tehuacán-Cuicatlán Biosphere Reserve (TCBR), Mexico. Using a distribution map based on occurrence data, estimation of DNC, and regression analysis between DNC and 14 independent sites containing local density information pertaining to this species from 2010 to 2011, we generated a map of the potential distribution of white-tailed deer density in the 4,906 km2 that comprise the TCBR. Abundance (total number of deer) in the TCBR was calculated using both field estimations and the predicted map of density. We briefly discuss some biological, management and conservation implications of this novel conceptual and methodological approach. Resumen Con base en la teoría de nicho ecológico, recientemente se propuso un nuevo método conocido como la distancia al centroide del nicho (DNC) para mapear la abundancia de las especies. Para ilustrar la utilidad de este enfoque, en este trabajo se presenta la aplicación del método con el venado cola blanca Odocoileus virginianus en la Reserva de la Biosfera Tehuacán-Cuicatlán (RBTC), México. Empleando el mapa de la distribución potencial del venado en la reserva basado en datos de presencia, cálculo del DNC, y una análisis de regresión entre el DNC y las estimaciones de la densidad de venados de cola blanca en 14 localidades obtenidas en 2010-2011, generamos un mapa de la distribución potencial de la densidad (D, ind/km2) del venado cola blanca en las 4,906 km2 que abarca la RBTC. La abundancia (número total de venados) en la RBTC fue calculado empleando tanto las estimaciones de la densidad obtenidas en campo así como las predichas por la modelación. Brevemente, discutimos las implicaciones biológicas, de manejo y conservación de esta nueva aproximación conceptual y metodológica. Key words: MaxEnt, distance to centroid niche, potential density, conservation, management.
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Introduction Ecological niche modeling is used to predict the potential distribution of a species (Peterson et al. 2011, Franklin 2012). Distribution models are used not only to understand the ecological requirements of the species, but also to determine aspects of biogeography, predict the existence of unknown species and populations, identify sites for translocations and reintroductions, select areas for conservation, and mitigate the effects of climate change, among others (Peterson et al. 2011). Niche modeling has limitations in its ability to predict patterns in spatial variation of the abundance of species within their geographic ranges (Vanderwal et al., 2009, Jiménez-Valverde 2011, Torres et al. 2012). According to Hutchinson (1959), the ecological niche of a species can be conceptualized as an n-dimensional hypervolume, in which each axis represents a key variable for the survival of the species populations without the need for immigration. Based on these ideas, Maguire (1973) proposed that the niche has an internal structure within which there is a point, or centroid, where the suitability of the species is maximized because the conditions are optimum (Fig. 1a), and also that the suitability of an area for a species decreases inversely proportional to the distance from this centroid within the ecological space (Fig. 1b). Despite its significance, however, the hypothesis of the centroid did not have much impact in subsequent years, although the idea persisted (without being proven) that abundance reflects the degree to which the environment satisfies multiple requirements of the ecological niche of each species (Brown 1995, but see Van Horne 1983). Recently, Martinez-Meyer et al. (2013) tested the hypothesis of Maguire (1973) and proposed that the distance to niche centroid (DNC) represents a novel approach with which to predict the density and abundance of a species. In this paper, we implement the DNC method to predict the potential population density and abundance of the white-tailed deer Odocoileus virginianus in the Tehuacán-Cuicatlán Biosphere Reserve, Mexico.
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a)



b)



Figure 1. A) Graphical representation of the fitness along three environmental variables where the optimal is the centroid of the three-dimensional ecological niche of a hypothetical species. B) Hypothesis proposed by Maguire (1973) and tested by Martinez-Meyer et al. (2013). The fitness of species is inversely proportional to the distance from the niche centroid (DNC). Methods The study was conducted within the Tehuacán-Cuicatlán Biosphere Reserve (TCBR), a 4,906 km2 reserve located in the states of Puebla and Oaxaca (17° 39' - 18° 53' N and 96° 55'- 97° 44' W) (Fig. 2). The TCBR contains a complex physiographic mosaic featuring internal valleys separated by numerous mountains. Altitude ranges from 600 to 2950 m asl, with annual mean temperatures varying from 18 to 22 °C and annual precipitation from 250 to 500 mm. Vegetation types are tropical dry forest (33%), semi-arid shrub land (30%) and temperate pine-oak forest (20%). The incidence of deforestation and fragmentation in the TCBR is considerably lower than in other Mexican tropical dry forests. To model the spatial distribution of white-tailed deer density in the TCBR, we followed the protocol described by Martinez-Meyer et al. (2013), Yañez-Arenas et al. (2012a) and Escalante and Martínez-Meyer (2013). Step 1.We gathered information on the presence and density of the white-tailed deer from systematic fieldwork from 2010 to 2012. Presence records were obtained via tracks, fecal pellets and direct observations. Additionally, we obtained records from the Global Biodiversity Information Facility (http://data.gbif.org/species/), and the Global Network



on



Biodiversity



Information



(www.conabio.gob.mx/remib/doctos/remib_esp.html)



databases.



Environmental variables were used to build the ecological niche model and represent climatic and non-climatic distributional controls.
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Figure 2.Geographic location of the Tehuacá Cuicatlán Biosphere Reserve, principal vegetation types, and the 14 studied sites.



Step 2. We used a modification of the previous potential distribution model of white-tailed deer in the TCBR (OrtizGarcia et al. 2012). Variable selection was made following Shi et al. (2006), based on Pearson’s correlation tests and stepwise regressions. We used six climatic layers drawn from the Worldclim data set (Hijmans et al. 2005), two representing temperature (bio1 = annual mean temperature, bio2 = mean diurnal temperature range), and four representing water availability (bio12 = annual precipitation, bio14 = precipitation of driest month, bio15 = precipitation seasonality, bio19 = precipitation of coldest quarter). The non-climatic variables were a categorical layer of vegetation types and land use generated from the National Forest Inventory III (Palacio-Prieto et al. 2000), slope and aspect, derived from the SRTM elevation model (http://srtm.csi.cgiar.org). In total, we used nine environmental layers in geographical coordinates (Datum WGS-84) resampled to a grain size of 30 arc seconds (~ 1 km2). Ecological niche and distribution modeling was carried out using the maximum entropy approach (Maxent; Phillips et al. 2006). We used 80% of the presence records as training data and the remaining 20% for evaluation; all other settings were default values. Maxent’s logistic output was converted into binary maps using the minimum
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DSG Newsletter Nº26 April, 2014 training presence threshold value (Pearson et al. 2007). We evaluated Maxent predictions using the area under the receiver-operating characteristic curve (AUC) considering its limitations (Lobo et al. 2008). Step 3. To estimate Euclidean distances calculated in GIS, we first extracted values of each environmental variable for all pixels where the species was predicted present according to the binary distribution maps. To allow direct comparisons among dimensions and avoid biases introduced by differences in scale among ecological dimensions, we standardized each dimension by subtracting each value to its mean and dividing by its standard deviation, producing a Z-standard normal variable (mean = 0, variance = 1). Therefore, the multidimensional niche centroid was actually the point in which the value of all variables was 0. Multidimensional Euclidean distance from each point with a density datum to the niche centroid was calculated as follows:



𝐷𝐷𝐷𝐷𝐷𝐷 = ���𝜇𝜇̅𝑗𝑗 − 𝑎𝑎𝑖𝑖𝑖𝑖 �



2



where DNC is the distance to niche centroid, μ is the mean of variable j and a is the value of the variable j in population i. This DNC was our predictor variable and the white-tailed deer density the response variable. Step 4. Estimates of white-tailed deer densities (D, ind./km2) were obtained in 14 sites in the TCBR from 2010 to 2011 (Fig. 2). We used the pellet-group count method in eight strip transects (500 x 2 m) per site (total of 120 transects) (see details, Camargo-Sanabria and Mandujano 2011, Ramos-Robles et al. 2013). A linear regression model was employed to fit DNC and density. An important aspect is that DNC and local density estimations were independent data in this model. Step 5. We superimposed the map of density over that of the TCBR, classifying density into three categories: low, medium and high, according to the lowest and highest field estimations of density. Finally, we estimated abundance (N, total number of deer) in the TCBR, considering the area (number of pixels) in each density category obtained with the DNC method, and the mean and variation estimates of density in each category. Results We estimated the white-tailed deer’s potential distribution covered 92% of the TCBR (Fig. 3). Estimates of whitetailed deer densities in the 14 sampled sites in TCBR ranged from 0.01 to 3.5 deer/km2, with an average of 1.9 deer/km2. As we predicted, deer density decreased with increased distance to the centroid niche (Fig.4, y = -0.653x + 5.006; r2= 0.76, p < 0.005). A validation test suggested that the regression model had a predictive capacity of 62%
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DSG Newsletter Nº26 April, 2014 in the studied area. Following the DNC approach, a map of predicted density categories (low, medium, and high) was produced for the TCBR (Fig. 3). We estimated TCBR contained 10,004 deer (range 7,788 to 12,649) (Table 1). These data clearly suggest that the TCBR can potentially maintain an important population of white-tailed deer.



Figure 3.Map of predicted white-tailed deer density in the Tehuacán-Cuicatlán Biosphere Reserve produced using the DNC approach.
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Figure 4. Relationship between white-tailed deer density and distance to niche centroid (DNC). Points represent field density estimation at 14 locations in the Tehuacán-Cuicatlán Biosphere-Reserve, Mexico. Discussion Ecological niche modelling has become the strongest approach for modeling species distributions when only basic information, such as species occurrence data, is available (Peterson et al. 2011, Franklin 2012). We used a DNC approach to predict the spatial distribution of white-tailed deer density in the TCBR. This approach presented a higher explanatory power and yielded much better results compared to density predictions from Maxent suitability values, geographic distances (Yañez-Arenas et al. 2012a) and other approaches to predicting abundances in a variety of species (Shi et al.2006, Vanderwal et al. 2009). The DNC approach has further advantages in that it has a solid ecological basis, the math of the approach is simple because it is based on the relationship between a single response and predictor variables, the input data required for developing the DNC method are relatively simple and the DNC method is useful for any species at different spatial scales (Martinez-Meyer et al. 2013). However, some limitations have also been detected in this approach (see details in Yañez-Arenas et al. 2012a).
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Table 1. Estimation of white-tailed deer abundance in the Tehuacán-Cuicatlán Biosphere Reserve according the density distribution modeling using the distance to the niche centroid (DNC) method. Density category



Surface (km2)



Density (deer/km2) Abundance (N, total deer) mean (min – max) mean (min – max)



Absence Low



49 124



Medium



2,103



High



2,193



0 0.7 (0.01 – 1.1) 1.9 (1.2 – 2.3) 2.7 (2.4 – 3.5)



Total



4, 906



0 87 (1 – 136) 3,996 (2,524 – 4,837) 5,921 (5,263 – 7,676) 10,004 (7,788 – 12,649)



Recently, different approaches have been used to map suitable areas for ungulate species in Mexico, such as MaxEnt (Ortiz-Garcia et al. 2012, Yañez-Arenas et al. 2012b, Pérez-Solano and Mandujano 2013), habitat suitability index models (Delfín-Alfonso et al. 2009, Ortiz-Garcia and Mandujano 2011, Bolívar-Cimé and Gallina 2012) and modeling the potential distribution of principal food plant species (Flores-Armillas et al. 2013). In this context, the DCN constitutes an alternative and/or complementary method with which to determine the spatial structure of white-tailed deer or any other species, and provides valuable information with which to identify environmental conditions that can explain the distribution and abundance of populations/species. As a result of these characteristics, the DCN approach has interesting management and conservation implications. In this context, we agree with the view of Escalante and Martinez-Meyer (2013) that DCN can be a starting point from which to establish institutional standards for the management of species in wildlife management units. Moreover, integration of this approach with population and habitat viability analysis could help determine minimum critical areas for sustaining viable populations in natural protected areas (Mandujano and González-Zamora 2009). From the perspective of regional management and conservation, the DNC approach could be of particular value in the identification of possible source-sink populations (Naranjo and Bodmer 2007).
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