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Relative abundance, agonistic behaviour, and resource partitioning among three scavenging bird species in Ghana by Nathaniel N.D. Annorbah1 & Lars H. Holbech2 1



Ghana Wildlife Society, P.O. Box GP 13252, Accra, Ghana. 2 Dept of Animal Biology and Conservation Science, University of Ghana, Legon, Ghana Received 8 September 2010; revised 25 September 2011 Summary The Hooded Vulture Necrosyrtes monachus, Pied Crow Corvus albus and Cattle Egret Bubulcus ibis are all scavengers of organic waste at refuse dumps at the University of Ghana at Legon, where they have higher populations than four decades ago. We examined their abundance, interactions while feeding, and food types consumed. The vulture was the commonest of the three, followed by the crow and egret. Eleven types of agonistic interaction were observed, and seven food types identified. The Hooded Vulture and Pied Crow ate the same six food types; the Cattle Egret ate four food types, three of which were in common with the Hooded Vulture and Pied Crow, the other being flies. Résumé Abondance relative, comportement agonistique et répartition des ressources entre trois espèces d'oiseaux charognards au Ghana. Le Vautour charognard Necrosyrtes monachus, le Corbeau pie Corvus albus et l’Héron garde-bœufs Bubulcus ibis sont tous trois charognards de déchets organiques sur les ordures à l’Université du Ghana à Legon, où leurs populations sont plus nombreuses qu’il y a quatre décennies. Nous avons examiné leur abondance, leurs interactions lorsqu’ils se nourrissent et les sortes de nourriture consommées. Le vautour était le plus commun des trois, suivi par le corbeau et l’aigrette. Onze types d’interactions agressives ont été observées et sept sortes de nourriture identifiées. Le Vautour charognard et le Corbeau pie ont consommé les mêmes nourritures, six sortes; l’Héron gardebœufs a consommé quatre sortes de nourriture, dont trois communes avec le Vautour charognard et le Corbeau pie, l’autre étant des mouches.
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Introduction Of over 111 bird species regularly recorded each year on the University of Ghana (UG) campus at Legon in the 1960s and 1970s, only 83 were recorded in 2004 (Grimes 2006). The more common species included the Hooded Vulture Necrosyrtes monachus, Pied Crow Corvus albus and Cattle Egret Bubulcus ibis. Grimes (2006) reported that these three species were more common on the Legon campus in 2004 than in the 1960s and 1970s, but no details of population sizes or relative abundance were given. Many environmental and infrastructural changes have occurred on the UG campus and its environs since the 1970s, and the increase in numbers of these birds is thought to be due to the easy availability of food from the numerous food stalls and undisposed waste on campus (Grimes 2006), particularly from Refuse Transit Depots (RTDs) which provide a dependable food source. RTDs are dumps where refuse from the student hostels is temporarily stored before it is carted to a major dump outside the university. Avian scavengers play an important role in clearing the environment of carcasses and organic urban refuse, and may thereby curb the spread of diseases and undesirable scavenging mammals (e.g. Sekercioglu 2006, Wenny et al. 2011). The scavengers on the UG campus may fulfil this function but are a nuisance in that their droppings may fall on pedestrians under trees (Gbogbo & Awotwe-Pratt 2008). This is of concern to students due to their perception of wild birds as potential disease vectors (e.g. Fenlon 1981, Hubálek & Halouzka 1999, Hubálek 2004). These scavengers, especially the Pied Crow, also litter the environment with plastic materials picked up from RTDs. Since all three bird species feed on the same source of waste food material they may compete for space or food resources. This study sought to examine the populations of the three species, their interactions while feeding, and the food types consumed, on the UG campus. The study focused on the populations at selected RTDs on campus, to: determine the relative abundance of the three bird species feeding at RTDs and on the campus in general; identify and document intra- and inter-specific agonistic interactions between the three species at the feeding sites; identify food types consumed by each of the three species.



Study area and methods The UG campus is described by Grimes (2006). Each hall of residence has an RTD located not more than 25 m from it. The refuse dumped in the mornings mainly comprises polythene materials, many of which contain some organic matter that serves as food for the scavengers. This early morning rubbish is carted away between mid-morning and mid-afternoon. However, more rubbish, much of which is leftover food from dining halls and kitchens, is brought in between afternoon and dusk. Some of the scavengers are found at some of the RTDs in the late mornings, but their numbers peak between late afternoon and dusk.
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The RTDs at Mensah-Sarbah Hall (MSH) and Commonwealth Hall (CH) are close to their respective halls, with tall trees overhanging them. The MSH RTD receives large amounts of waste, from seven student residential quarters, and feeds a large number of scavengers. The CH RTD receives appreciable amounts of waste from the CH dining hall and a restaurant located within the premises. The field study was carried out over about six weeks in June–July 2007. Transect surveys The area of the UG campus and its environs was divided into a grid of ten cells, each 1 km2. Counts were normally conducted between 7h00 and 9h00, between the second week of June and the third week of July 2007. On each survey day, up to four cells were surveyed. Each cell was surveyed on ten days, with main roads and footpaths in the cell used as transects and repeated on each of the ten days on which the cell was surveyed. Transects were walked over a distance of 500 m at a steady pace, and all individuals of the three scavenger bird species seen or heard within c. 100 m on either side of the transect were counted. The effective survey area in each cell was therefore 0.1 km2, or 10 % of the total area of the cell. Efforts were made to avoid doublecounting birds, by not recording any vocalizations heard behind the observer that had previously been recorded in the last 30 m and by not recording any previously detected birds that flew from behind to ahead of the observer. Counts and observations at RTDs Bird counts and behavioural observations were made at the MSH and CH RTDs, normally between 15h30 and 18h00, from the second week of June through the third week of July 2007, using binoculars from a distance to avoid disturbance to the birds. Each RTD was studied for ten days in total. The number of birds of each of the three species at the RTD was determined at the start of every 30-min. interval over a period of 120 minutes (= total 4 counts in 120 minutes). Only birds present within 20 m of the RTD and feeding or standing on or near garbage were counted. Agonistic behaviour patterns displayed in response to intra- or inter-specific competition for space or food, while feeding at the RTDs were also detailed during these 30-min. periods. Food types consumed by the three species were documented. Data analysis Data were analysed using the Statistical Package for Social Scientists software (SPSS 12.0 for Windows). The data were checked for normality and an appropriate test (ANOVA) was performed accordingly. The relative abundance (RA) of each of the three bird species during transect surveys and at the MSH and CH RTDs was calculated as the average daily number (adn) of that species relative to the sum of the adns for the three species, as follows: RAi = 100 (ni /N)
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where ni = the adn of the ith species and N = nv + nc + ne (where nv = the adn of vultures; nc = the adn of crows; ne = the adn of egrets). For transects, the average of the ten counts in each cell was first calculated to give the cell average, then the cell averages for the ten cells were themselves averaged to give the adn for each species. For RTDs, adn = overall average of the ten daily averages of the four counts made each day.



Results Relative abundance The Hooded Vulture had the highest adns and RAs, followed by the Pied Crow and the Cattle Egret (Table 1). The difference in adn values for the Hooded Vulture and the Pied Crow was however, not statistically significant on transects, although it was significant at the RTDs. The adn values for the Hooded Vulture and the Pied Crow at the two RTDs were significantly different, whereas for the Cattle Egret they were not.



Table 1. Average daily numbers (adn) and relative abundance (RA) of the Hooded Vulture, Pied Crow, and Cattle Egret on transects and RTDs over ten days. Transects MSH RTD CH RTD adn1 RA (%) adn1 RA (%) adn1 RA (%) Hooded Vulture 18.68a 55.1 45.20c 51.7 30.13d 47.4 Pied Crow 12.39a 36.5 29.73d 34.0 22.43f 35.3 8.4 12.45e 14.3 10.95e 17.3 Cattle Egret 2.84b 1 Values of adn with the same letter are not significantly different (ANOVA P > 0.05).



Agonistic interactions Eleven types of aggressive interaction were displayed by the three species while feeding at the RTDs (Table 2). Stealing food. Some birds of all three species attempted to seize food items already picked up by other birds (in the case of Cattle Egret, usually chicken intestines). This kleptoparasitism seemed to occur more frequently between conspecifics. Robberies were not always successful. Successful vultures and egrets usually consumed the seized food items without moving far away, whereas successful crows usually flew away to consume the seized food items some distance away. Robbed vultures and crows usually tried to attack the robbers, while robbed egrets usually resisted the robbery by trying to pull away the food material. Pointing beak. Some Hooded Vultures and Pied Crows moved the beak towards another individual, usually by a slight movement of the lowered head to one side, while
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feeding. The recipient of this movement by a vulture usually retreated to some distance away. Crows pointed at the head of other crows, resulting in alertness in the recipient.



Table 2. Agonistic interactions displayed by the Hooded Vulture, Pied Crow, and Cattle Egret at the MSH and CH RTDs. Hooded Vulture Pied Crow Cattle Egret Stealing food + + + Pointing beak + + Open wings display + Claws display + Approaching directly + + + Pushing with feet + Fight + + Interposition + Raising beak + Attacking with claws + Raising crest +



Open wings display. Some Hooded Vultures faced another bird and spread the wings slightly or fully. Conspecific recipients of this movement usually responded in a like manner and both birds turned away, though fights sometimes ensued. Pied Crows and Cattle Egrets normally retreated in response to such threats. Claws display. Some Hooded Vultures lifted one of the legs horizontally and directed the spread claws at another bird. This usually occurred simultaneously with the open wings display. Conspecific recipients usually retreated, but rarely fought back. Pied Crows and Cattle Egrets normally retreated in response to such threats. Approaching directly. Some birds of all three species walked or leapt directly towards another bird. When approached by a vulture, vultures sometimes moved away but crows and egrets always retreated. When approached by a crow or egret, the approached bird jumped or flew away, but sometimes confronted the approaching bird. Crows usually approached other crows but sometimes egrets. Cattle Egrets only approached conspecifics. Pushing with feet. Some Hooded Vultures gave a strong push to another individual, using the spread toes of one foot. This push usually dislodged the latter from its feeding point. Fight. Hooded Vulture opponents confronted each other jumping forward while showing their claws and trying to peck at each other, and simultaneously spread or flapped the wings and raised themselves from the ground. The fighting pair repeatedly bumped into each other until the loser fell on the ground trying to defend itself with both feet. The loser usually moved away with folded wings, retracted neck, and ruffled feathers. Some Pied Crows flew towards an opponent, with beak and claws
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directed towards the other, trying to reach it while simultaneously trying to avoid blows, such that both animals rose vertically while facing each other. Losers usually fell on their backs with body stretched out, while the winner rested on top of them. Interposition. Some Pied Crows attempted to prevent other birds from reaching a food item by quickly stepping between a prospective forager and the food item. This interaction seemed to occur more frequently with other crows than with other species. Raising beak. Some Pied Crows raised themselves up on the legs and stretched the neck vertically, while directing the beak at a conspecific. Attacking with claws. Some Pied Crows jumped on top of another, with both feet with the toes spread. Recipients of such attacks were normally conspecifics and were usually startled and fled. Raising crest. Cattle Egrets sometimes raised the crest when approached by another bird. This behaviour usually occurred during aggressive approach by a conspecific. Only food robbing and approaching directly were common to all three species. Approaching directly usually caused the recipient to flee and therefore made way for the approaching bird to feed. Pointing beak and fighting were observed only in the Hooded Vulture and Pied Crow. Food types consumed The food types consumed by the three species are listed in Table 3. Each species fed on the same food types at both the MSH and CH RTDs. Hooded Vultures and the Pied Crows shared six food materials. Cattle Egrets fed on the prolific numbers of flies present in addition to fish fragments, pieces of meat and offal, but did not eat the other food items.



Table 3. Food items consumed by Hooded Vulture, Pied Crow and Cattle Egret at the MSH and CH RTDs. Hooded Vulture Pied Crow Cattle Egret Fish fragments + + + Pieces of meat + + + Cooked rice + + Cooked cassava + + Remnant contents of egg shells + + Offal + + + Flies +



Discussion The RA values obtained during transect and RTD studies on the UG campus may be explained by a number of factors. First, transect counts were made in the mornings
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and RTD counts in the afternoons (due to refuse being dumped at RTDs in the afternoons). Second, detectability could vary among the three species on the transects, but not at the RTDs, where all birds were visible at close range. In the Hooded Vulture and Pied Crow, the similar RAs in transect and RTD studies reflect their proportionate abundance on the campus. The greater RA values for Cattle Egrets at RTDs than on the transects may be because the Cattle Egrets on campus have become accustomed to scavenging on RTDs owing to the ready availability of food there compared with hunting for insects elsewhere. The large number of flies present at the RTDs may be enough motivation for a high level of use. The Hooded Vulture and Pied Crow were more omnivorous than the Cattle Egret, which is a more specialised insectivore. There was no obvious trophic resource partitioning between vulture and crow, but resource partitioning between the Cattle Egret and the other two species was 50 %. Pomeroy (1975) reported that Cattle Egrets fed at dumps in Uganda but stated that they feed on insects associated with the dumps and are not true scavengers. Feare (1975) also reported Cattle Egrets feeding at a dump in the Seychelles, but their diet was unknown. Cattle Egrets have however been seen at dumps feeding on items other than insects alongside vultures and crows (Burger & Gochfeld 1983). The consumption by the Cattle Egret of fish fragments, pieces of meat and offal at RTDs, in addition to flies, contradicts Pomeroy’s (1975) assertion that they eat only flies at refuse dumps and therefore are not true scavengers. However, flies may still be the major component of the diet at Legon: gut content analysis of Cattle Egrets from landfills at Accra, Ghana have shown that fly larvae of the families Muscidae and Calliphoridae constituted up to 84 % of the diet, with most of the rest being adult flies (A. Kuranchie & L.H. Holbech, unpublished data). This, combined with the observations at the RTDs, suggests they may play a significant role in the control of pest flies in Ghana.



Acknowledgments This study was carried out by NA as part of the requirements for the award of M.Phil. at the Dept of Animal Biology and Conservation Science, University of Ghana. NA immensely appreciates the constructive criticism and guidance of Prof. Dan Attuquayefio, and constant encouragement by Benjamin Y. Ofori. We also thank Peter Jones and R.A. Cheke for advice on the draft of this paper.



References BURGER, J. & GOCHFELD, M. (1983) Behaviour of nine avian species at a Florida garbage dump. Colonial Waterbirds 6: 54–63.



8



N.N.D. Annorbah & L.H. Holbech



Malimbus 34



FEARE, C.J. (1975) Scavenging and kleptoparasitism as feeding methods of Seychelles Cattle Egrets Bubulcus ibis. Ibis 117: 388. FENLON, D.R. (1981) Seagulls (Larus spp.) as vectors of salmonellae: an investigation into the range of serotypes and numbers of salmonellae in gull faeces. J. Hygiene 86: 195–202. GBOGBO, F & AWOTWE-PRATT, V.P. (2008) Waste management and Hooded Vultures on the Legon Campus of the University of Ghana in Accra, Ghana, West Africa. Vulture News 58: 16–22. GRIMES, L. (2006) Avifaunal and environmental changes on the campus of University of Ghana, Legon, between the 1960s and 2004. Malimbus 28: 57–68. HUBÁLEK, Z. (2004) An annotated checklist of pathogenic microorganisms associated with migratory birds. J. wildl. Disease 40: 639–659. HUBÁLEK, Z. & HALOUZKA, J. (1999) West Nile fever: a re-emerging mosquito-borne viral disease in Europe. Emerg. infect. Diseases 5: 643–650. POMEROY, D.E. (1975) Birds as scavengers of refuse in Uganda. Ibis 117: 69–81. SEKERCIOGLU, C.H. (2006) Increasing awareness of avian ecological function. Trends Ecol. Evol. 21: 464–471. WENNY, D.G., DEVAULT, T.L., JOHNSON, M.D., KELLY, D., SEKERCIOGLU, C.H., TOMBACK, T.F. & WHELAN, C.J. (2011) The need to quantify ecosystem services by birds. Auk 128: 1–14.



























des documents recommandant







[image: alt]





Species relative abundance and direction of ... - Wiley Online Library 

recolonisation of Europe by oaks (Petit et al. 2003). Detailed studies of mating system of the two species involved (Quercus robur and Quercus petraea) in ...










 


[image: alt]





Vertical distribution and relative abundance of gelatinous zooplankton 

Dec 26, 2007 - research submersibles have provided unprecedented access to deep-water ... 4. -in HAD CCD, 18Ð’ optical zoom, minimum sensitivity of 0.7lx) was used. The field of view was illuminated by four 500-W halogen lights and two ...










 


[image: alt]





Vertical distribution and relative abundance of gelatinous zooplankton 

Dec 26, 2007 - south of the Charlieâ€“Gibbs Fracture Zone, a transitional,. 60-km wide water mass called an ..... strategy and status. Oceanologica Acta 25 ...










 


[image: alt]





price theory and business behaviour 

In drawing up the demand curve for any one firm, however, it is possible to take this eflect .... Money, p. 5 and passim; A. C. Pigou, The Economics of Welfare and The Theory of ..... point for profit, it will set the price at OB, and be willing to s










 


[image: alt]





Spatial partitioning of the soil water resource between grass and shrub 

soil water between grasses and shrubs was investigated in a West African .... and Hardcastle 1970) at 70~ The uranium was heated to 650~ ... soil evaporation were expected because the grass canopy was .... day, and a progressive increase in the after










 


[image: alt]





Optimal Partitioning and Clustering: How Many Classes 

May 12, 2010 - Optimal Partitioning and Clustering: How Many Classes ? Seminar, 12 May 2010. ABI, University Paris 6. Michel Petitjean. MTi, UMR-S 973, ...










 


[image: alt]





Abundance, diversity and community structure of macroinvertebrates 

thesise that species life histories as well as biotic inter- actions ruling .... The biology of streams and ri- vers. ... 1989. â€” The patch dynamics concept of stream.










 


[image: alt]





A study on distribution, relative abundance and food habits of leopard 

adverse of habitat, and (ii) flexibility of behavior with respect to boldness and timidity ... human are not new in the Garhwal, legendary hunter Jim Corbett killed a ...










 


[image: alt]





MARKETING AND TECHNOLOGY RESOURCE COMPLEMENTARITY 

Eli Broad Graduate School of Management. Michigan State University ... resource-ba.sed theory: inieraciion cffccl; SEM ...... The Advanced Theory of. Stati.\tics.










 


[image: alt]





On Finding Another Room-Partitioning of the Vertices - Algorithms and 

We then define an abstract generalization of such theorem which in fact ..... exists another different room-partitioning for M. In fact, for any oik-family. M, there is ...










 


[image: alt]





competition resource partitioning in temperate libro inglese rj putman dbid dqet 












 


[image: alt]





behaviour influenced by personality and emotional traits 

Eysenck viewed extraversion and neuroticism as the two key dimensions ... Extraversion and neuroticism have also been associated with the basic assumptions ...










 


[image: alt]





Effects on weed and invertebrate abundance and diversity of herbicide 

Mar 7, 2005 - reductions recorded in the abundance of some arable weed species .... size classes: plants with fewer than four true leaves and plants more than four leaves ...... pdf. Firbank, L. G. et al. 2003c Assessing stock and change in land cove










 


[image: alt]





consumer behaviour and consumption patterns dbid 12jfw 












 


[image: alt]





Natural nitrogen-15 abundance and carbohydrate content and 

Jun 30, 2004 - Abstract Sandy soil samples collected from under a woody/grass ..... biological characteristics of the organic matter in particle size fractions ...










 


[image: alt]





Prenatal testosterone and gender-related behaviour 

testosterone on mental rotations ability, although mental rotations ability shows a marked sex difference. .... playmates of healthy boys and girls of elementary school age are children of the same sex, whereas girls with CAH do not appear to ...










 


[image: alt]





Third meeting in Ecology and Behaviour - Montpellier 

Mar 16, 2007 - Diner. 20H30 onwards Plenary talk. Frank CÃ©zilly. The behavioural ecology of host manipulation by parasites. Wednesday 14th March.










 


[image: alt]





Viral abundance, production, decay rates and life ... - StÃ©phan Jacquet 

life strategies (lysogeny versus lysis) in Lake. Bourget .... viruses of the journal Freshwater Biology. ... accurate analysis of viral dynamics requires independent.










 


[image: alt]





Consumer Behaviour and Services: A Review 

Journal of Marketing Management, 1994, 10, 311-324. Mark Gabbott ... Marketing theory has been dominated by concepts and terminology de- rived from the ...










 


[image: alt]





Sucrose synthase and carbon partitioning in chicory - SITE DU RFP 

[2] E. Baroja-FernÃ¡ndez, F. J. MuÃ±oz, T. Saikusa, M. RodrÃguez-LÃ³pez, T. Akazawa, T. & J. Pozueta-Romero. Plant Cell Physiol., 44 (2003) 500-509. [3] D.P. Xu ...










 


[image: alt]





Babesia and Bartonella Together - Lyme Disease Resource 

Sep 6, 2011 - Look at some sample ways Bartonella hides and alters immunity to understand how ...... Lyme disease, or Babesia which suppresses the immune system in ...... the outbreak of Legionnaires' in the hotel where I attended meetings ...... M. 










 


[image: alt]





Comprehensive Resource for Licensing and Pricing 

Glossary of Terms and Acronyms. 57. What's New in This Guide. This guide provides licensing information for the Windows Server 2008 R2 operating system ...










 


[image: alt]





Mechanisms of functional response and resource ... - CiteSeerX 

botanical composition of their diets is well known: they use a wide range of plant .... lignin concentrations were determined by the INRA. Station at Lusignan ...










 


[image: alt]





Salt and Apples Protocol - Lyme Disease Resource 

third capsule of salt to the PM dose which is the dose you will stay on. For children cut the dose in half and for people over 200 pounds add 2 capsules of salt to ...










 














×
Report Relative abundance, agonistic behaviour, and resource partitioning





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



