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ABSTRACT

The atmospheric conditions, especially at night enhance sound transmission because of strong temperature inversions and
decreased air turbulence. Nocturnal communal roosting of birds is common across taxonomic groups, and it is believed to
be a strategy to reduce predation risk, enhance courtship, and mark territories. This survey was based on assessing the
role of some environmental factors such as the atmospheric condition on francolin vocalization in Manfe municipality. The
data collection method was done randomly by spot-counting the francolin birds and recording their vocalizations in their
nesting sites. The survey revealed that francolin number is significantly linked to the atmospheric condition, y? = 25.900
df=12 P<0.05. Additionally, Vocalization frequency associated with the atmospheric conditions, y? = 23.697 df=3 P=0.000.
Nevertheless, vocalization time associated significantly with atmospheric conditions, y? = 37.035 df=33 P<0.05. The study
revealed a significant link between the call strength and atmospheric conditions, with darkness and moon-light having
39.44% and 33.80% respectively, the sunny 25.35% and rainy 1.41% conditions witnessed a relatively lower bird number
and calls. The day-period recorded a proportionate call frequency of 52.11%, 35.21%, and 12.68% for morning, evening
and afternoon periods respectively. Francolin birds can vocalize any time of the day, however, in this study the frequency
of vocalization was consistently high during the early morning hours, specifically between 4:00-4:59am (28.17%), 5:00-
5:59am (21.13%), and 7:00-7.59pm (19.72%) in the evening periods respectively, while the least call frequency occurred
between 11:00-11:59am (1.41%), 2:00-2:59pm (1.41%), and 4:00-4:59pm (2.82%) respectively. Francolin birds vocalize
during the day and night times, but this survey recorded the most frequent vocalizations during the early hours of the day,
creating an impression that francolin birds such as Francolinus camerunensis, and Pternistis camerunensis, found in
Cameroon might be nocturnal. However, feeding, movement, and other social related behaviors were not notice during
this period.
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INTRODUCTION

Most research on avian vocalizations has traditionally focused on the daytime vocalizations of diurnal birds
[10]. Although some iconic species such as francolins, owls, loons, and nightingales are well known to
vocalize at night [2, 6], nocturnal vocalizations have received less attention [5, 63]. Nocturnal vocalizations
by diurnal birds have been noted by several scientists since the late 1800s [55]. Most of these reports,
however, are species-specific, largely anecdotal, and concentrate on sporadic or isolated events [28]. With
the exception of migratory species' flight calls [17], nocturnal vocalizations by diurnal birds are generally
considered to be rare [34, 2]. Nocturnal vocalizations have not been examined systematically for an
assessment of how taxonomically widespread they are or what their function(s) might be.

Nocturnal vocalizations are of interest because they contradict the idea common among ornithologists that
diurnal birds almost exclusively sleep all night. Moreover, extended activities at night indicate that birds
may partake in other behaviors associated with breeding [2], which may influence reproductive success
and energy dynamics. If nocturnal vocalizations are prevalent across taxonomic groups, then it may open
research opportunities previously thought to be limited because of the implication that diurnal birds are
only active during daylight hours. Avian vocalizations have traditionally been divided into two categories:
songs and calls [35-39, 10]. Catchpole and Slater [10] defined songs as structurally complex, learned, and
given by oscine passerines, and calls as simple, innate produced by nonpasserines and suboscines. This
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traditional dichotomy continues to be debated in the ornithological literature [30, 10]. Because of the
unclear and controversial boundaries between songs and calls, this review uses the term “vocalization” to
encompass all calls and songs given by oscines, suboscines, and nonpasserines.

At dawn and dusk, dim light can stimulate vocalizations by causing neurological changes in the brain [41,
54], thereby creating the dawn and dusk chorus [3]. The sequential timing of birds entering the dawn
chorus is related to retinal sensitivity; birds with higher retinal sensitivity vocalize earlier because they
have a better ability to detect dim crepuscular light [39, 58]. Because retinal sensitivity is difficult to
quantify without sacrificing individual birds [35, 39], it has been suggested that eye size or timing of entry
in the dawn chorus may serve as an appropriate proxy for a bird's ability to detect dim light [56]. If so, then
birds with relatively large eyes or that vocalize early in the dawn chorus may, as a consequence of their
ability to detect dim light, vocalize on nights with elevated light levels. Examples of light sources at night
include moonlight and artificial light [41]. Nocturnal vocalizations may be a consequence of elevated light
levels if the species has a large eye or vocalizes early in the dawn chorus and if nocturnal vocalizations
increase on nights with bright moonlight or artificial light and decrease on dark nights. Nocturnal
vocalizations caused by elevated light may be more frequent in birds that live in urban areas or in open
habitats because of an increase in perception of artificial light and moonlight. Species that vocalize early in
the dawn chorus and have been noted to vocalize particularly on nights with bright moonlight or in
artificially lit areas include the American Robin (Turdus migratorius) [44, 30], gray kingbird (Tyrannus
dominicensis) Smith and Jackson [52], northern Mockingbird (Mimus polyglottos; Miskell and Justice [42],
Hill et al [24], Pied-billed Grebe (Podilymbus podiceps; [44], swamp sparrow (Melospiza Georgiana)
Mowbray [43], and Whitecrowned Sparrow (Zonotrichia leucophrys) Chilton et al. [12]. Although few
studies have tested the effect of elevated light levels on nocturnal vocalizations directly [42, 56, 23], these
species provide some preliminary support that light may play a mechanistic role in promoting nocturnal
vocalizations.

Night may be an ideal time for females to seek extra-pair copulations because dim light may allow them to
remain undetected by their social mates [2]. Females may run, however, a high risk if caught by their social
partner [60, 64]. Punishments by cuckolded males can include reduced nest defense [64], reduced parental
care [13], and increased aggression and physical attacks [65, 60]. Because paternity may be at risk
especially at night, males may vocalize nocturnally to guard their mates from extra-pair copulations. If
nocturnal vocalizations function primarily to guard a mate, then they should be made during the time of
year when females are fertile, be produced only by mated individuals, and should function to repel
prospecting males. There have been no direct tests of this hypothesis, but it has been proposed as an
explanation (alternative to the reproductive stimulation hypothesis) for why mated male common
nightingales have a second peak in nocturnal vocalization just prior to egg laying [4]. Females may still be
fertile during this time, which may prompt their social mate to vocalize at night to defend paternity. Males
with high-quality vocalizations attract more females [25, 61], increasing their reproductive success and
fitness [15, 49]. In oscine passerines, the quality of a male's song depends on at least some exposure to
adult song of the bird's own species [10, 47]. In many species, there is a period of sensitivity in which
nestlings and juveniles can effectively learn their song [30, 37, 38, 46]. As a result, males may indirectly
benefit by singing as much as possible (including at night) to ensure successful song learning by their
offspring so that they, in turn, will be able to reproduce as adults. Francolin birds in Cameroon are not
known to be nocturnal, though; they seem to vocalize most at dusk than dawn. Vocalization is a language
used by all animals to communicate inter-specifically or intra-specifically, enhancing their territorial
defense positions, feeding site protection, and courtship attractions. However, this study was focused on
determining the atmospheric influence on the vocalization behavior of francolin birds. Nocturnal
vocalization of birds such as francolin is well known in some parts of Cameroon for local time indication,
important to the illiterate class in the remote communities.

MATERIAL AND METHODS

Description of the study area

Manfe municipality is found in the Southwest Region of Cameroon between latitude 5°46’0” north and
longitude 9917°0” east (fig.1). Climatically, Manfe falls within the equatorial zone, it has the equatorial
rain forest climate, which is characterized by two distinct seasons; the rainy and the dry seasons. The
dry season runs from October/November to March and is characterized by elevated temperatures (30°C-
320C) [57]. The rainy season begins from March/April and ends in September/October with an annual
average rainfall ranging between 3500mm- 4000mm, and peak periods in the months of July and August.
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Generally, the equatorial rain forest occupies the area and also falls within the tropical evergreen forest
type of Cameroon. It is also part of the Guineo-Congolian floristic region with altitude ranging from 90m-
500m above sea level. The variation in the above-mentioned characteristics causes the existence of two
unique types of vegetation in the municipality. The vegetation types are the lowland rain forest and the
mid-altitude forest. Mamfe municipality falls within the tropical evergreen rainforest zone of Cameroon.
It is endowed with valuable forest resources including timber, non timber forest products (NTFPs) and
wildlife [57].

l MAP OF MAMFE CENTRAL COUNCIL AREA
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Figure 1: Map of Manfe municipality (Source: Manfe Council 2012)

Data collection method

The data of this survey was collected on check-sheets in the study area, Manfe municipality. The brief pilot
study witnessed the testing of research methods and familiarization of the research team with the
community inhabitants and their norms. Most of the research team members were people from these
communities, who volunteered to ensure the security of the principal investigator. Data collection was
based on visiting farmlands, forest, and secondary forest during the dawn to records vocalizations, and
visits were made to locations from where these calls were heard, this helped to estimate the number of
francolin birds in the nesting sites and also the vegetation type [9, 56]. In the dusk, the research team
members recorded vocalizations from their houses where they lodged for security reasons. Francolin calls
were recorded randomly as were heard, but making sure the nearby call locations and vegetation types
were noted. Surveys were conducted 5 days per week, from Monday to Friday, for a period of one month.
In the dawn, call recording started 7:00am and ended 6:00pm, while in the dust it started 7:00 pm and
ended 6:00am.

Data Analysis

The research data was analyzed by the use of SPSS version 20; chi-square and correlation statistical models
considered most appropriate for the variables were used. The quantitative data such as the number of
francolin birds and the vocalization time were tested on qualitative variables like atmospheric conditions.
Additionally, both quantitative and qualitative variables such as francolin number, atmospheric conditions,
day time, and the vocalization time were analyzed exploratory.

RESULTS

Francolin bird population showed a significant link on atmospheric condition, x2 = 25.900 df=12 P<0.05
(fig.2). The study revealed a significant link between the call strength and meteorological condition, with
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darkness and moon-light having 39.44% and 33.80% respectively (fig. 3), the sunny 25.35% and rainy
1.41% conditions witnessed a relatively lower bird number and calls. Most bird species, like other wildlife
lower activity during heavy rains, hence, budget more time on other behaviors such as rest and sleep.
Francolin vocalization behavior seems to be strongly associated with the early morning darkest periods
than any other period as revealed by this study. Some wildlife species are nocturnal such as rodents,
duikers and some cats, but for francolins, the nocturnal call behavior does not go alongside night-feeding
like the former, meaning they are not nocturnal per se.
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Figure 2: Bird population and atmospheric condition
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Figure 3: Atmospheric condition

Vocalization frequency has shown a strong link with meteorology, x? = 23.697 df=3 P=0.000 (fig. 4). The
innate behavior of these birds seems to associate them more on call-timing during the darkest and moon-
light periods, from 4:00am - 6:00am than any other period of the dusk or dawn. From this study, one could
assume that francolin call-behavior might be both innate and learnt. The chicks would learn the periodic
time-calling from adults; a lineage behavior groomed into and would live to remain with till adult age.
Nevertheless, vocalization time associated significantly with atmospheric conditions, 2 = 37.035 df=33
P<0.05 (fig. 5).
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Figure 5: Vocalization time and atmospheric condition
The day-period recorded a proportionate call frequency of 52.11%, 35.21%, and 12.68% for morning,
evening and afternoon periods respectively (fig.6). The call frequency intensity was highest between
4:00am-6:00am during the morning period. The study also discovered that calls were intensively stronger
as the bird population increased. During this period, moon-light and darkness played a significant role on
the vocalization frequent intensity.
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Figure 6: The day-period

Francolin birds can vocalize any time of the day, however, in this study the frequency of vocalization was
consistently high during the early morning hours, specifically between 4:00-4:59am (28.17%), 5:00-
5:59am (21.13%), and 7:00-7.59pm (19.72%) in the evening periods respectively, while the least call
frequency occurred between 11:00-11:59am (1.41%), 2:00-2:59pm (1.41%), and 4:00-4:59am (2.82%)
respectively (fig. 7).
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Figure 7: Vocalization time

DISCUSSION

Weather conditions at night often enhance sound transmission because of strong temperature inversions
and decreased air turbulence [32]. Signalers may take advantage of these conditions and vocalize at night,
which may allow their signals to reach more receivers without the sender expending extra energy on
amplitude [62]. Furthermore, at night, signalers may produce more complex vocalizations that cannot be
heard easily during the day. More complex vocalizations may help make the signaler more locatable [26],
or a complex signal may be more attractive [53]. If francolin birds vocalize nocturnally to take advantage
of calm conditions at night, then it can be expected that these birds' vocalizations will travel farther at night
than during the day or that their nocturnal vocalizations are more complex than daytime vocalizations. It
can also be expected that they will vocalize less, if at all, on nights with high winds or stormy weather, which
impede signal transmission [31, 33]. Moreover, enhanced sound transmission may apply more to francolin
birds that live in open habitats than to those in closed habitats, where there is less risk for signal
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degradation due to air turbulence [51]. More complex vocalizations at night may apply more to oscine
passerines, whose vocalizations are thought to be more malleable than those of suboscines or
nonpasserines [10]. Nocturnal communal roosting is common across taxonomic groups, and it is believed
to be a strategy to reduce predation risk and thermoregulation costs [6]. Participating birds may choose to
communicate at these nocturnal roosts because night may be the only time that they come into close contact
with one another. Furthermore, night may be an ideal time for social interactions of diurnal birds, when
they are not engaged in other activities such as foraging [57]. This may apply particularly to seabirds,
because they often forage solitarily at sea during the day and return to roosts on land at night [7].

Flight calls are used to maintain contact in flocks particularly during migration [23]. Many diurnal birds
migrate at night [16, 17, 21], and it has been suggested that they do so because of calmer winds and to avoid
diurnal bird predators [1]. Nocturnal calling in migration has been well studied for over a century [20, 23],
and it is widely accepted that these calls are used to maintain contact and flocks during nocturnal migration
[23]. Recent study suggests that nocturnal vocalizations also play an important role in selecting stopover
habitats during migration [2, 45]. A potential cost of producing vocalizations is to inadvertently give away
one's location to an eavesdropping predator [66, 22]. As a result, to avoid being conspicuous, there may be
a strong selection pressure for birds to vocalize when potential predators are not active. If so, then birds
that are under considerable diurnal predation pressure and less nocturnal predation pressure may choose
to vocalize at night, when diurnal predators are not active. If nocturnal vocalizations are a strategy to avoid
predation, then these nocturnally vocalizing birds should live in areas with high diurnal predation pressure
and be under weak, if any, nocturnal predation pressure. Thomas et al. [58], however, found that european
robins responded to playback calls at night more frequently in Wales than in Ireland. The authors suspected
that this difference may have been due to nocturnal predation pressure, nocturnal predators in Ireland,
mainly the long-eared owl, Asio otus, being more specialized in taking robins than the more generalist
predators [(Tawny Owl, Strix aluco) in Wales. This study provides preliminary support that predation
pressure may influence the occurrence of nocturnal vocalizations.

In many francolin species, a territory is a crucial prerequisite for the attraction of a female and successful
breeding [10]. Often, territories are defended throughout the day [54]. It may be beneficial, however, to
continue territorial defense into night-time hours, especially if there are prospecting individuals such as
nocturnal birds that are active at night. Experiments have demonstrated that vocalizations alone are
sufficient in deterring prospecting individuals from entering a territory [29, 19,48]. Territorial
vocalizations may be especially useful at night, when other territorial signals such as visual ornaments are
more difficult to evaluate. Nocturnal vocalizations may also serve as a continuation of diurnal efforts at
mate attraction (Barclay et al. 1985), possibly to attract nocturnally females.

If a bird species vocalizes nocturnally to attract mates, then it can be expected that unpaired individuals
vocalize at night more than do paired individuals and that the vocalizations produced at night are mate-
attraction signals. If nocturnal vocalizations are used to attract nocturnally migrating females, then
nocturnally vocalizing species should be nocturnal migrants and their nocturnal vocalizations should be
made shortly after the male's arrival during the time in which females are arriving on breeding grounds.
Examples of birds of which unpaired males vocalize at night more than do paired males include the
common nightingale [4, 50], corn crake (Crex crex) [59], limpkin (Aramus guarauna) [8], and northern
mockingbird [14, 40]. For the nightingale, further support of this hypothesis is that unmated males vocalize
nocturnally until they have found a mate and resume vocalizing at night if their mate deserts [4].
Preliminary observations suggest that at least 85 species of nocturnal migrants vocalize at night after they
are settled from migration. Consequently, it cannot be concluded that the nocturnal vocalizations of these
85 nocturnal migrants function primarily to attract nocturnally migrating females. Regardless, the support
provided by the few studies that have investigated mated status and nocturnal vocalization output make
mate attraction one of the most substantiated hypotheses for nocturnal vocalizations. In many bird species,
mates increase their reproductive success by vocalizing with one another to maintain a pair bond [11].
Night is likely an ideal time for diurnal birds to maintain pair bonds because few activities other than sleep,
such as foraging, occur at night [57, 58]. If a bird vocalizes nocturnally to strengthen a pair bond, then it can
be expected that vocalizations produced at night are pair-bond vocalizations and that the output of these
vocalizations is independent of nesting stage, provided that pair bonds are important throughout the
breeding season.

CONCLUSION
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The environmental indication role played by many wildlife species such as birds is neglected in countries
like Cameroon where wildlife research is not considered important. Very little research attention is given
to the survival of wildlife species in the country, even the species that are highly vulnerable and their
population is threatened to extirpation are neglected. Wild birds such as francolins have ecological
importance, and have had a longstanding history in indicating local time, especially to the local people in
remote parts of the country. Vocalization behavior was revealed by this study to be influenced by the
atmospheric ecological conditions like darkness, moonlight, rain, sunlight and the day-period. However,
darkness and moonlight during the early hours of the day were observed to influence the francolin
vocalizations most. Nonetheless, the study has open research doors to more ecological work to be carried
out in the domain of population management of this species of bird, though, known to play a crop-pest
devastative role in many cropland areas in the remote parts of Cameroon.

REFERENCE

1. Alerstam T. (2009). Flight by night or day? Optimal daily timing of bird migration. Journal of Theoretical Biology
258:530-536.

2. Alessi M. G. (2010). The nocturnal behaviors of Yellow-breasted Chats. M.Sc. thesis, University of Illinois, Urbana,
IL.

3. Allard H. A. (1930). The first morning song of some birds of Washington, D.C,; its relation to light. American
Naturalist 64:436-469.

4. Amrhein , V; Korner , P. and M. Naguib (2002). Nocturnal and diurnal singing activity in the Nightingale:
correlations with mating status and breeding cycle. Animal Behaviour 64:939-944.

5. Barclay,R.M.R; .Leonard, M.L and G. Friesen .(1985). Nocturnal singing by Marsh Wrens. Condor 87:418-422.

6. Beauchamp G. (1999) The evolution of communal roosting in birds: origin and secondary losses. Behavioral
Ecology 10:675-687.

7. Bretagnolle V. (1996). Acoustic communication in a group of nonpasserine birds, the petrels, p. 160-177. In D. E.
Kroodsma and E. H. Miller [EDS.], Ecology and evolution of acoustic communication in birds. Cornell University
Press, New York.

8. Bryan D. (2002). Limpkin (Aramus guarauna), no. 627. In A. Poole and F. Gill [EDS.], The birds of North America.
Birds of North America, Inc., Philadelphia.

9. Buckland, S.T., D.R. Anderson, K.P. Burnham, ].L. Laake, D.L. Borchers & L. Thomas (2004). Advanced Distance
Sampling. Oxford University Press, London, England, 416pp.

10. Catchpole , C. K. and P. ]. B. Slater (2008). Bird song: biological themes and variations, 2nd ed. Cambridge
University Press, New York.

11. Cézilly, F; V. Préault, F. Dubois , B. Faivre , and B. Patris (2000). Pair-bonding in birds and the active role of
females: a critical review of the empirical evidence. Behavioural W.

12. Chilton, G; Baker, M. C. Barrentine , C. D. and M. A. Cunningham (1995). White-crowned Sparrow (Zonotrichia
leucophrys), no 183. In A. Poole and F. Gill [EDS.], The birds of North America. Academy of Natural Sciences,
Philadelphia.

13. Chuang-Dobbs, H. C; Webster, M. S. and R. T. Holmes (2001). Paternity and parental care in the Black—throated
Blue Warbler, Dendroica caerulescens. Animal Behaviour 62:83-92.

14. Derrickson K (1988). Variation in repertoire presentation in Northern Mockingbirds. Condor 90:592-606.

15. Eens, M; R. Pinxten , and R. F. Verheyen (1991). Male song as a cue for mate choice in the European Starling.
Behaviour 116:210-238.

16. Evans, W.R. and M. O'Brien (2002). Flight calls of migratory birds: eastern North American landbirds [CD-ROM].
Oldbird, Inc,, Ithaca, NY.

17. Evans, R. and D. K. Mellinger (1999). Monitoring grassland birds in nocturnal migration. Studies in Avian Biology
19:219-229.

18. Evers, D. C; Paruk, J. D.. McIntyre, J. W and ]. F. Barr (2010). Common Loon (Gavia immer). In A. Poole and F. Gill
[EDS.], The birds of North America online. Cornell Laboratory of Ornithology, Ithaca, NY. < http://bna.birds.
cornell.edu/bna/species/313> (28 January 2011).

19. Falls].B. (1987). Does song deter intrusion in White—throated Sparrows Zonotrichia alibicollis? Canadian Journal
of Zoology 66:206-211.

20. Farnsworth, A. and L. ]. Lovette (2005). Evolution of nocturnal flight calls in migrating wood—warblers: apparent
lack of morphological constraints. Journal of Avian Biology 36:337-347.

21. Graber R. R. (1968). Nocturnal migration in Illinois different points of view. Wilson Bulletin 80:36-71.

22. Hale A. M. (2004). Predation risk associated with group singing in a neotropical wood—quail. Wilson Bulletin
116:167-171.

23. Hamilton W.]. (1962). Evidence concerning the function of nocturnal call notes of migratory birds. Condor 64:390-
401.

24. Hill, C. E; Copenhaver, K. A. Gangler, R. K. and J. W. Whaley (2005). Does light intensity influence song output by
Northern Mockingbirds? Chat 69:61-67.

25. Howard R. D. (1974). The influence of sexual selection and itnerspecific competition on mockingbird song (Mimus
polyglottos). Evolution 28:428-438.

RJCES Vol 7 [2] April 2019 42|Page © 2019 AELS, INDIA


http://scholar.google.com/scholar_lookup?title=White-crowned+Sparrow+(Zonotrichia+leucophrys),+no+183.&publication_year=1995
http://scholar.google.com/scholar_lookup?title=Does+song+deter+intrusion+in+White—throated+Sparrows+Zonotrichia+alibicollis?&volume=66&publication_year=1987&pages=206-211
http://scholar.google.com/scholar_lookup?title=Predation+risk+associated+with+group+singing+in+a+neotropical+wood—quail.&volume=116&publication_year=2004&pages=167-171
http://scholar.google.com/scholar_lookup?title=Does+light+intensity+influence+song+output+by+Northern+Mockingbirds?&volume=69&publication_year=2005&pages=61-67

26.

27.

28.

29.

30.

31

32.

33.

34.
35.

36.
37.

38.

39.

40.

41.

42.
43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.
58.

Hultsch , H. and D. Todt (1982). Temporal performance roles during vocal interactions in nightingales (Luscinia
megarhynchos B.). Behavioral Ecology and Sociobiology 11:253-260.

Kempenaers, B; P. Borgstrom, P. Loés, E. Schlicht, and M. Valcu (2010). Artificial night lighting affects dawn song,
extrapair siring success, and lay date in songbirds. Current Biology 20:1735-1739.

King B. (1966). Nocturnal singing and feeding by robins in winter. British Birds 59:501-502.

Krebs].R. (1977). The significance of song repertoires: the Beau Geste hypothesis. Animal Behaviour 25:475-478.
Kroodsma D. E. (1978). Aspects of learning in the ontogeny of bird song: where, from whom, when, how many,
which, and how accurately?, p. 215-230. In G. Burghardt and M. Bekoff [EDS.], The development of behavior.
Garland, New York.

La V. (2010). The vocal behaviour of Common Loons (Gavia immer): signaling strategies and landscape scale
communication. M.Sc. thesis, University of Windsor, Windsor, ON.

Larom, D; M. Garstang, K. Payne, R. Raspet, and M. Lindeque (1997). The influence of surface and atmospheric
conditions on the range and area reached by animal vocalizations. Journal of Experimental Biology 200:421-431.
Lengagne , T. and P. ]. B. Slater (2002). The effects of rain on acoustic communication: Tawny Owls have good
reason for calling less in wet weather. Proceedings of the Royal Society of London B 269:2121-2125.

Lougheed, S. C. and P. Handford (1989). Night songs in the Rufous-collared Sparrow. Condor 91:462-465.

Maier E. J. (1994). Ultraviolet vision in a passeriform bird: from receptor spectral sensitivity to overall spectral
sensitivity in Leiothrix lutea. Vision Research 34:1415-1418.

Manfe Rual Council (2012). The National Community Driven Development Program

Marler P. (2004). Bird calls: their potential for behavioural neurobiology. Annals of the New York Academy of
Sciences 1016:31-44.

Marler, P; and S. Peters (1987). A sensitive period for song acquisition in the Song Sparrow, Melospiza melodia, a
case of agelimited learning. Ethology 76:89-100.

McNeil , R; McSween, A. and P. Lachapelle (2005). Comparison of the retinal structure and function in four bird
species as a function of the time they start singing in the morning. Brain, Behavior and Evolution 65:202-214.
Merritt P. G. (1985). Song function and the evolution of song repertoires in the Northern Mockingbird, Mimus
polyglottes. Ph.D. dissertation, University of Miami, Coral Gables, FL.

Miller M. W. (2006). Apparent effects of light pollution on singing behavior of American Robins. Condor 108:130-
139.

Miskell, K. A. and M. ]. Justice (2001). Nocturnally singing mockingbirds orient towards lights. Chat 65:1-6.
Mowbray T. B. (1997). Swamp Sparrow (Melospiza georgiana), no. 279 In A. Poole and F. Gill [EDS.], The birds of
North America. Academy of Natural Sciences, Philadelphia.

Muller , M. J. and R. W. Storer (1999). Pied-billed Grebe (Podilymbus podiceps), no. 410. In A. Poole and F. Gill
[EDS.], The birds of North America. Birds of North America, Inc., Philadelphia.

Mukhin, A; Chernetsov, N. and D. Kishkinev (2008). Acoustic information as a distance cue for habitat recognition
by nocturnally migrating passerines during landfall. Behavioral Ecology 19:716-723.

Nordby, J. C; Campbell, S. E. and M. D. Beecher (2001). Late song learning in Song Sparrows. Animal Behaviour
61:835-846.

Nottebohm F. (1968). Auditory experience and song development in the Chaffinch, Fringilla coelebs. Ibis 110:549-
568.

Nowicki, S; Searcy , W. A. and M. Hughes (1998a). The territory defense function of song in Song Sparrows: a test
with the speaker occupation design. Behaviour 135:615-628.

Reid, J. M; Arcese, P. A.. Cassidy , L. E. V Hiebert, S. M. Smith, J. N. M. . Stoddard , P. K Marr, A. B. and L. F. Keller
(2004). Song repertoire size predicts initial mating success in male Song Sparrows, Melospiza melodia. Animal
Behaviour 68: 1055-1063.

Roth , T; P. Sprau, R. Schmidt, M. Naguib , and V. Amrhein (2009). Sex-specific timing of mate searching and
territory prospecting in the nightingale: nocturnal life of females. Proceedings of the Royal Society B 276:2045-
2050.

Slabbekoorn, H; J. Ellers, and T. B. Smith (2002). Birdsong and sound transmission: the benefits of reverberations.
Condor 104:564-573.

Smith, G. A. and ]. A. Jackson (2002). Gray Kingbird (Tyrannus dominicensis), no 668. In A. Poole and F. Gill [EDS.],
The birds of North America. Birds of North America, Inc., Philadelphia.

Spencer , K. A; Buchanan , K. L.. Goldsmith , A. R and C. K. Catchpole (2003). Song as an honest signal of
developmental stress in the Zebra Finch (Taeniopygia guttata). Hormones and Behavior 44:132-139.

Staicer, C. A. Spector, D. A and A. G. Horn (1996). The dawn chorus and other diel patterns of acoustic signaling,
p- 426-453. In D. E. Kroodsma and E. H. Miller [EDS.], Ecology and evolution of acoustic communication in birds.
Cornell University Press, New York.

Stevenson A. (1893). A night-singing Catbird. Science 21:346.

Thomas R. ]J. (2002). Seasonal changes in the nocturnal singing routines of Common Nightingales luscinia
megarhynchos. Ibis 144:105-112.

Thomas D.M (1988). Status and Conservation of Takamanda Gorilla, WWF Report.

Thomas, L., S.T Buckland, E.A. Rexstad, ]J.L. Laake, S. Strindberg, S.L. Hedley, ].R.B. Bishop, T.A. Marques & K.P.
Burnham (2010). Distance software: design and analysis of distance sampling surveys for estimating population
size. Journal of Applied Ecology 47: 5-14.

RJCES Vol 7 [2] April 2019 43|Page © 2019 AELS, INDIA


http://scholar.google.com/scholar_lookup?title=Temporal+performance+roles+during+vocal+interactions+in+nightingales+(Luscinia+megarhynchos+B.).&volume=11&publication_year=1982&pages=253-260
http://scholar.google.com/scholar_lookup?title=Artificial+night+lighting+affects+dawn+song,+extrapair+siring+success,+and+lay+date+in+songbirds.&volume=20&publication_year=2010&pages=1735-1739
http://scholar.google.com/scholar_lookup?title=The+significance+of+song+repertoires:+the+Beau+Geste+hypothesis.&volume=25&publication_year=1977&pages=475-478
http://scholar.google.com/scholar_lookup?title=The+effects+of+rain+on+acoustic+communication:+Tawny+Owls+have+good+reason+for+calling+less+in+wet+weather.&volume=269&publication_year=2002&pages=2121-2125
http://scholar.google.com/scholar_lookup?title=Bird+calls:+their+potential+for+behavioural+neurobiology.&volume=1016&publication_year=2004&pages=31-44
http://scholar.google.com/scholar_lookup?title=Comparison+of+the+retinal+structure+and+function+in+four+bird+species+as+a+function+of+the+time+they+start+singing+in+the+morning.&volume=65&publication_year=2005&pages=202-214
http://scholar.google.com/scholar_lookup?&publication_year=1985
http://scholar.google.com/scholar_lookup?title=Pied-billed+Grebe+(Podilymbus+podiceps),+no.+410.&publication_year=1999
http://scholar.google.com/scholar_lookup?title=Late+song+learning+in+Song+Sparrows.&volume=61&publication_year=2001&pages=835-846
http://scholar.google.com/scholar_lookup?title=Auditory+experience+and+song+development+in+the+Chaffinch,+Fringilla+coelebs.&volume=110&publication_year=1968&pages=549-568
http://scholar.google.com/scholar_lookup?title=Birdsong+and+sound+transmission:+the+benefits+of+reverberations.&volume=104&publication_year=2002&pages=564-573
http://scholar.google.com/scholar_lookup?title=Seasonal+changes+in+the+nocturnal+singing+routines+of+Common+Nightingales+luscinia+megarhynchos.&volume=144&publication_year=2002&pages=105-112

59.

60.
61.

62.

63.

64.

65.

66.

Maurice etal

Tyler , G. A. and R. E. Green (1996). The incidence of nocturnal song by male Corncrakes Crex crex is reduced
during pairing. Bird Study 43:214-219.

Valera, F; Hoi, H. and A. Kristin, (2003). Male shrikes punish unfaithful females. Behavioral Ecology 14:403-40.
Vallet, E.; Beme, I. and M. Kreutzer (1998). Two-note syllables in canary songs elicit high levels of sexual display.
Animal Behaviour 55:291-297.

Van Staaden, M. and H. Romer (1997). Sexual signalling in bladder grasshoppers: tactical design for maximizing
calling range. Journal of Experimental Biology 200:2597-2608.

Walk, J. W; Kershner, E. L.and R. E. Warner (2000). Nocturnal singing in grassland birds. Wilson Bulletin 112:289-
292.

Weatherhead, P. J.; Montgomerie, R. Gibbs, H. L. and P. T. Boag (1994). The cost of extra-pair fertilizations to
female Redwinged Blackbirds. Proceedings of the Royal Society of London B 258:315-320.

Westneat, D. F. and Stewart I. R. K. (2003). Extra-pair paternity in birds: causes, correlates, and conflict. Annual
Review of Ecology, Evolution, and Systematics 34:365-396.

Zuk, M. and G. R. Kolluru (1998). Exploitation of sexual signals by predators and parasitoids. Quarterly Review
of Biology 73:415-438.

CITE THIS ARTICLE
M E Maurice, R Lyonga Mbua, A E Ebot, A Fred Zisuh, N Stanley Ayamba, O-A Okon.The Atmospheric Role on Francolin
calls in Manfe Community, Southwest Region, Cameroon. Res. ]. Chem. Env. Sci. Vol 7 [2] April 2019. 35-44

RJCES Vol 7 [2] April 2019 44|Page © 2019 AELS, INDIA


http://scholar.google.com/scholar_lookup?title=Nocturnal+singing+in+grassland+birds.&volume=112&publication_year=2000&pages=289-292
http://scholar.google.com/scholar_lookup?title=Exploitation+of+sexual+signals+by+predators+and+parasitoids.&volume=73&publication_year=1998&pages=415-438

