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Introduction and Review of Literature 

 Researchers have been researching the effect of 

the Moon on light-trapping of insect for decades. 

 Williams (1936) have published fundamental 

studies in this field. According to his statements, three 

times more specimen of noctuid moths (Noctuidae) 

would fly to light on a clear night at a New Moon than at 

a Full Moon. He extended his investigations to several 

orders of insects and observed a stronger decrease in 

the the strong moonlight.     

      catch    

  

 Moonlight reduces the activity of insects and so 

the active population accessible for the light trap is 

smaller, 

 The light of the lamp collects moths from a 

smaller area in moonlit environment. 

 The        

 a   to    

  and   this day a  

  It is true, the 

authors usually collected differing species at the most 

different geographical locations. Some authors find an 

explanation by accepting the theory of the impact of a 

collecting distance, others refer to decreased activity. 

Relatively few authors have observed increased light 

trap catch in the vicinity of a Full Moon (Edwards 1961, 

Duviard 1974, Jeyakumar et al. 2007).  

 Initially, the researchers studied the influence of 

light of Moon on the effectiveness of light trapping, 

mainly in the context of Moon phases. The aim of our 

study is not to summarize the literature on the topic, so 

we only briefly present the most important research 

directions. However, we refer to one of our books 

(Nowinszky, 2008), which contains detailed references 

to the studies available at the time. 

 We therefore refer to those authors who have 

made a significant contribution to a more complete 

understanding of the lunar effect. 

Moonlight reduces the flying activity of the insects 

 Nemec (1971) collected Corn Earworm (Heliothis 

zea Boddie) in highest numbers at a New Moon and in 

lowest at a Full Moon. He is on the view that moths are 

having an inactive period at a Full Moon. 

 Baker and Sadovy, (1978), Baker (1979) and 

Sotthibandhu and Baker (1979) believe that moonlight 

cannot have an influence on the collecting distance. 

Thus, in their point of view, increased light intensity 

moderates flight activity. 

 However, Dufay (1964) refuted this hypothesis 

with convincing arguments: 

 Nocturnal moths can be seen in the light of car 

lights also on moonlit nights, At a Full Moon collecting 

decreases but does not stop, In case of lunar 

eclipses, the catch is high when the Moon is obscured, 

although closely before and after it is low. This 

observation is quite demonstrative, as the eyes of 

nocturnal insects adapt to darkness only 5-9 minutes 

after it sets in. 

 Besides the points made by Dufay (1964), the 

following facts prove this theory. It is a justified fact, 

that certain insects use polarized moonlight for their 

orientation. 

 Some researchers have compared the capture 

results of light traps emitting polarized and non-

polarized light (Kovarov and Monchadskiy 1963, 

Danthanarayana and Dashper 1986, Szentkirályi et al. 

2005). Although most species were collected by traps 

emitting non-polarized light, there were species that 

flew to polarized light in greater numbers. We have 

already pointed out in an early study that polarized 

moonlight increases light trapping (Nowinszky et al. 

1979). In the following years, the same conclusion was 

drawn from the light trap catching results of several 

insect species (Nowinszky et al. 2012a, 2012b, 2014, 

Nowinszky and Puskás 2013, 2014).  

 Generally, illumination by the Moon does not 

hamper the flight activity of insects. Besides the points 

made by Dufay (1964), the following facts prove this 

theory. It is a justified fact, that certain insects use 

polarized moonlight for their orientation. It is 

unthinkable that the activity of these insects would 

decrease when polarized moonlight is present in a high 

ratio. Our investigations have also proved the catch to 

be higher in case of higher polarization 

Moonlight decreases the collecting distance  

 Before we start to discuss the different views in 
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scientific literature regarding the role of the collecting 

distance as a modifying factor, it is important to define 

and distinguish the concepts of a theoretical and a true 

collecting distance. 

 By collecting distance, we mean the radius of 

the circle in the centre of which the trap is located and 

along the perimeter of which the illumination caused by 

the artificial light source equals the illumination of the 

environment (Nowinszky, 2003). 

 The actual collection distance depends on many 

factors, but most importantly we believe that individuals 

of a given species be able, or whether he wants to fly 

away from the theoretical collection distance to the trap? 

 Some researchers have calculated the collection 

distance of the light traps they use in different lunar 

phases (Dufay 1864, Mukhopadhyay 1991). 

 Studies by Bowden (1973a, 1973b, Bowden and 

Church, 1973, Bowden 1981, 1982, Bowden & Morris, 

1975) discuss in detail the decline of luminous intensity 

between civil and astronomical twilight as a function of 

the lunar phases. According to McGeachie (1989), the 

attracting distance of a 125 W mercury vapour lamp is 

about 10 m. In an earlier work (Nowinszky and Tóth, 

1987), we determined these distances as 18 m and 298 

m for the Jermy-type trap working with a100W normal 

bulb. 

 Most authors observed a decline in the catch 

under the influence of the Moon. 

 We refer to some important studies. 

 Cleve (1954), Agee et al. (1972), Persson 

(1976), Douthwaite (1978), Vaishampayan and Verma 

(1982), Bowden (1981), Vaishampayan and Shrivastava 

(1982), Tucker (1983), Taylor (1986), Shrivastava et al. 

(1987), Dent and Pawar (1988), Nag and Nath (1991), 

Nowinszky et al. (2010).  

 The results of these researchers were real, 

because in those years, light pollution was not yet 

significant. 

 A description of our calculation method can be 

found in our earlier mentioned book (Nowinszky, 2008). 

 In an earlier book, to calculate the collection 

distance of light traps used in Hungary for a full lunar 

month, taking into account light pollution. Light pollution 

was determined based on the work of Cinzano et al. 

(2001). Without light pollution, the collection distance of 

Jermy type light-trap is 255 meters at New Moon and 

21.1 meters at Full Moon. If the light pollution is only 

equal to the 0.11 lux (it is equal with the averaged 

brightness of the Full Moon), the collection distance is 

21.1 meters at the New Moon and 14.9 meters at the 

Full Moon. 

 The light pollution is now much higher than the 

calculations in 2008. Therefore, with the New Moon and 

the Full Moon, there is almost no difference in collection 

distance. 

 Nowinszky and Puskás (2011) also proved the 

correctness of these calculations.  

 The Scarce Bordered Straw (Helicoverpa 

armigera Hbn.) was caught by light-trap to ascertain 

whether the behaviour of European population is the 

same with Indian ones in connection with moon phases, 

collecting distance and polarized moonlight. The Indian 

authors, Vaishampayan and Verma (1982) used 

Pennsylvania-type light-trap, near Jabalpur between 

1975–76 and 1978–79. They have found that the caught 

moths were very low at Full Moon, and high around the 

New Moon.  

 The light-trap catching data were taken from the 

registers of Hungarian Light-Trap Network for 1994-

2006. The Jermy-type light-traps were used in these 

years. We also processed from these catching data of 

the Scarce Bordered Straw (Helcoverpa armigera Hbn.). 

 We did not establish difference between these 

catching data at Full Moon and New Moon in Hungary 

between 1993 and 2006. 

 The light pollution in India was lower at that 

time than this time in Hungary. The collecting distance 

in India was differing significantly at New Moon and Full 

Moon. The light pollution equalized the collecting 

distance all the lunar months in Hungary. Hungarian 

catch results are modified primarily by polarized 

moonlight in the period between the First and the Last 

Quarters. 

 Results of Truxa and Fiedler (2012) confirm that 

the radius of attraction of low powered light traps for 

moths is very small often even below 10 m. Thus, moths 

are good indicators of habitat quality and fragmentation 
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as they are rarely attracted from distant habitats to such 

light traps. 

 This finding is an extremely important guide for 

future research. 

 Based on literature references and our own 

results, we consider it justified that nowadays moonlight 

does not affect insect activity or collection distance. But 

if that is the case, then the question arises as to 

whether we still need to study the lunar effect? 

 Most research to date has examined the lunar 

effect in the context of moon phases. This was simple 

because moon phase data are published in astronomer 

yearbooks. However, insects do not perceive the moon 

phases, but the various characteristics of the Moon. 

However, these can be very different in each moon 

phase. 

 In a single lunar month (lunation), of course, 

the individual lunar characteristics (moonlight, etc.) are 

related to the phase angle, but in different lunations 

they are very different. Therefore, individual lunar 

parameters cannot be replaced by lunar phases when 

working with collection data from different periods. 

 Nowinszky and Tóth (1987) have already 

reported changes in moonlight as a function of changes 

in the Moon according to longer period. This is because 

the brightness of the Moon is not only on different days 

of lunation as a function of phase angle, but also due to 

the different zenith distance of the 18,61year period of 

lunar orbit migration, the same on the same phase angle 

on the same days of years and even seasons. Tóth and 

Nowinszky (1985) calculated the luminance of all lunar 

fillings over an 18,61year period. The two extreme 

values differed by orders of magnitude: 0.219 and 

0,0012 lux. 

 In our recent works, we examined the 

effectiveness of light trapping of different insect species 

in the context of different characteristics of the Sun and 

Moon. They were as follows: Night sky polarization 

created by the Sun and the Moon (%), Gravitational 

polarization created by the Sun, Moon and Sun+Moon 

(μJ/kg) (Nowinszky et al. 2018). In our book published 

last year (Nowinszky et al. 2019), we examined the 

effect of the following lunar characteristics on light 

trapping in addition to those listed above:  

Altitude of the Moon’s Babinet point, Azimuth value, 

zenith distance and height above the horizon of the 

Moon (°), Apparent magnitude, fraction of illuminated 

surface (%) of the Moon and moonlight (lux). 

 In our current study, we examined the 

effectiveness of light trapping in the context of another 

characteristic of the Moon, it’s the retention time above 

horizon (minutes). 

Material 

 The Hungarian forestry and agricultural light-

trap network with the same Jermy-type light-traps 

(Jermy, 1961) has been operating continuously to this 

day since 1958. Between 1962 and 1970, 20 forestry 

and 23 agricultural light-traps operated in all regions of 

the country.  

 Both the forestry light-traps and agricultural 

ones have provided invaluable data for scientific 

researches. The light source of this light-trap is a 100W 

normal electric bulb and the killing agent is chloroform. 

Lepidoptera is the best-processed taxon. During these 

years, all caught moths were identified and the number 

of catching moths of all species recorded daily in the 

light-trap registers. 

 From this vast amount of collection data, we 

selected species to represent as many families and 

subfamilies as possible (Table 2. 1). Our aim was to 

determine whether different species would react 

identically or differently to the effect of the retention 

time of the Moon above horizon. 

 The retention time of the Moon above the 

horizon was calculated for the geographical coordinates 

of Budapest (47°03ʹN and 19°05ʹE) for all the nights 

between 1962-1970. For this, we used the dates of the 

Moon’s rise and set data of Astronomical Applications 

Dept. U.S. Naval Observatory, Washington DC. From 

these, we calculated the retention time in minutes, 

taking into account the time of switching the light-traps 

on and off. 

Methods 

 Relative catch values were calculated from the 

number of caught moths for each species and sampling 

night until the trap of the year worked. The relative 

catch was defined as the quotient of the number of 

moth caught during a sampling time unit (1 night) per 
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the average catch (number of moths) within the same 

catching period to the same time unit. For example, 

when the actual catch was equal to the average moth 

number caught in the same catching period, the relative 

catch was 1 (Nowinszky, 2003). 

 We first performed calculations to verify that the 

phase angle values in the three characteristic lunar 

quarters, (First Quarter, Full Moon, and Last Quarter) 

have very different residence values. Thus, as a function 

of the phase angle, we plotted the distribution of 

retention times of the Moon above horizon in the First 

Quarter, Full Moon, and Last Quarter. Our results are 

illustrated. 

 The values of retention times were arranged 

into groups. The number of groups was determined 

according to Sturges’ methods (Odor and Iglói, 1987). 

Following we arranged the data of averaged retention times 

in classes. The averaged data of relative catch values were 

placed according to the features of the given night, and then 

were summed up and averaged. The data are plotted for 

each relative catch values in Figures. 

Results and Discussion 

 Our results demonstrate that the effectiveness 

of light trapping by different moth species depends on 

the length of time the Moon stays above the horizon. 

Three basic types can be distinguished from the Figures. 

It increases, decreases, or initially increases and then 

decreases approximately parallel to the Moon's retention 

time above the horizon. However, this relationship is not 

related to the taxonomic position of each species. From 

the results, a cautious valuation can be made as to 

which period of the night the species is active. The Moon 

is shorter above the horizon in the First Quarter than in 

the Last Quarter, and in its visible above the horizon 

almost throughout the night before and after the Full 

Moon. We also demonstrated that the lunar retention 

time above the horizon is independent of the lunar 

phases. 
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