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REZUMAT. Clasa Lepidoptera răspunde la schimbările climatice. Schimbările climatice se pot manifesta la 
Lepidoptera în schimbări de distribu ţie (zona de expansiune sau de reducere a înmulţirii),  schimbări în natura 
evoluției,  în relaţiile cu alte tipuri de organisme Lepidoptera. Creşterea temperaturii reduce timpul de dezvoltare şi de 
apariţie a adulţilor mai devreme. Cercetările efectuate în România, în Pădurea Dumbrava Sibiului au arătat că o 
creştere a temperaturii medii afectează doar pentru perioada de zbor, cu 1 0C, de la două la 10 zile, în special la 
speciile multivoltine. Se consideră că Lepidoptera sunt printre organismele cele mai afectate de încălzirea globală,  
care influenţează  semnificativ ciclul de dezvoltare,  de reproducere şi chiar supravieţuirea. Mai mult decât atât, 
generaţiile de Lepidoptera au viață scurtă şi ratele de reproducere sunt ridicate, astfel încât acestea sunt susceptibile 
de a reacţiona mai  rapid  la schimbările climatice,  în comparaţie cu organismele care au un ciclu de viaţă lung, cum 
ar fi plantele şi vertebratele. 
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ABSTRACT Lepidoptera response to climate change. Climate change on Lepidoptera can manifest itself in changes of 
distribution (area expansion or reduction of propagation), phonological changes, changes the nature of evolutionary 
changes in interrelations with other types of organisms Lepidoptera. Increasing of temperature reduces development 
time and adult emergence occurs earlier. Research conducted in Romania, in Dumbrava Sibiului Forest showed that 
an increase in average temperature increase of only resulted 1oC flight period of two to10 days, especially multivoltine  
species. It is believed that Lepidoptera are among the organisms most affected by global warming, which significantly 
influences their development cycle, reproduction and even survival. Moreover, generations of Lepidoptera are short 
and reproductive rates are high, so they are likely to respond more quickly to climate change, compared with bodies 
which have a long cycle life such as plants and vertebrates.  
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1. INTRODUCTION 
 

The territory under study, has a tiny share (less 
than 0.5% of surface), but meets Romania's 
aspirations to enter the protected areas for 
biodiversity conservation, assimilating the acquits 
communitarian and in alignment with European 
norms and standards in this area in the post-
accession imposed by European Union norms. This 
completes work previously synthesized data 
collectors who have studied the fauna of the 
surrounding Forest Grove Macrolepidoptera Sibiu, 
but also personal data resulting from research 
undertaken by the author in 2000-2011. This paper 
is modest contribution on endangered species now 
known from the forest area, anthropogenic factors 
that led to questioning of Macrolepidoptera species 
and the effect of climate change on life and work of 
this group of insects. Major impact both 
quantitatively and qualitatively the lepidopteran 
population that we were able to identify the Forest 

Dumbrava Sibiului the result of the human factor, 
that the changes often lead to irreversible changes in 
work environment. Because of its changes can assist 
in the relief, climate, vegetation, all of which are in 
close relation with the environment.  

 
Human activity on flora and fauna has two sides, 

one destructive of deforestation, conversion of 
grasslands to agricultural an unexpected by 
replacing native fauna to pest species living in some 
cultures, or chemical pest control measures. The 
transformation of nature was linked to traditional 
agriculture began which was to increase agricultural 
land area that to deforestation, conversion of fields, 
grasslands into agricultural land, overgrazing and 
intensive modern agriculture the drainage cultivated 
land of swamps and chemical treatment. Other 
interventions are due to industrialization, 
urbanization, construction of roads and highways, 
tourism activities. 

 



 

 

2. MATERIAL AND METHODS 
 

Researched material that underlies this paper is 
Macrolepidopetra species collected over time in 
Dumbrava Sibiului Forest, preserve of the 
entomological collections of the Museum of Natural 
Sciences Department Brukental Sibiu (Vlad Antonie 
I., 2004), but personal data collection and studies 
between 2000 -2011. By summarizing the data and 
their analysis showed the level of hazard knowledge 
of the area studied and default Macrolepidoptera 
causes that led to it, influence anthropogenic factors 
and climate change in their life and work (Moise C., 
2011). 

Among the most important anthropogenic 
influences that have affected over time 
Macrolepidoptera fauna in Dumbrava Sibiului 
include forest ecosystem transformation by intensive 
deforestation over the years and the transition results 
in agricultural land, especially in intensive grasing 
north the forest to commune Rasinari, agriculture is 
practiced in all the surrounding forest, to 
Cisnadioara, Poplaca and near the city of Sibiu 
(Muntean D., 2011). Another effect of antropizarii 
circuits is altered biogeochemical (carbon, nitrogen, 
water, chemical compounds sinteza), changing 
composition of specific flora grasslands from the 
forest edge Grove, climate change (growth 
temperature, ozone depletion) which led biodiversity 
and thus lower the activity of species extinction or 
periclitaterea of Macrolepidoptera in Dumbrava 
Sibiului Forest area. 
  
3. RESULTS AND DISCUSSION 
 

Protected species identified in the Dumbrava 
Sibiului area, based on the family structure in 
relation to gender and species is noted that the 
following families: Lemonidaea, Notodontidae,  
Chenuchidae, are very poorly represented in Forest 
Dumbrava Sibiului habitat at a rate of 0.62% to 
genera and species of 0.41% total known species in 
the study. The proportion of 1.23% in genres which 
is two types belonging to each family included the 
following family: Saturniidae, Papilionidae, with a 
rate of 1.85% representing three genera belonging to 
each family: Lymantriidae, 2.47% genres 
Drepanidae families, Thyatiridae, 3.70%  of the 
families Pieridae genera, genera of the family 
Hesperiidae 4.32%, 4.54% of genera of the family 
Sphingidae, Lasiocampidae 5.55% types of family. 

Major climatic changes that took effect over time 
on the work of Macrolepidoptera entomofauna of 
Dumbrava Sibiului Forest are: global average 
temperature rise, changing rainfall amount and 
regime, quantitative changes in the process of 
evaporation. 

Global warming is the phenomenon of increasing 
average temperature of the atmosphere on a global 

scale for several years, in terms of the issue is 
framed and studied biotope. Currently, there is a 
consensus that responsible for global warming are 
increased emissions of carbon dioxide, methane, 
nitrous oxide and other greenhouse gases resulting 
from human activity. In the Dumbrava Sibiului 
Forest emission sources are the vehicles that run on 
roads that cross forest to do not link with human 
settlements that forest surrounding villages: 
Cisnadie, Cisnadioara, Poplaca, Rasinari, Valea 
Aurie, residential area found just inside woods 
behind the Hilton Hotel. At the same recreational 
areas near the city of Sibiu Zoo, the Museum of 
Popular Technology outdoors Astra Sibiu. 
Temperature changes vary both in geographical as 
well as seasonal, being pronounced athigher 
latitudes, in the colder months. 

Global average temperature has increased by 
about 0.6oC over the last century (IPCC 
Intergovernmental Panel on Climate Change, 2001), 
the 1990s was the hottest (Houghton et al., 2001). 

The human activity influences the atmosphere in 
numerous ways. The climatic regime is the one that 
suffers the most, because the gas emissions, the 
modification of the albedo through deforestations or 
fires, or the overflowing of used waters determines 
significant changes.  In its history, the planet 
has gone through climatic changes, highlighted by 
the relation between the solar variability and the 
glacial periods. These changes depended on the 
natural causes and had a cyclic manifestation. But 
there are also climatic changes caused by humans, 
with a strong negative impact on the greenhouse 
effect. The consequences of the greenhouse effect 
refer to the warming of the air with 1,5oC up to 
4,5oC, in the conditions in which the CO2 emissions 
are doubled in quantity, they then refer to the 
apparition of seasonal anomalies, through the 
diminishing of the winter thermic regime. (Spânu S., 
2011) 

Macrolepidoptera response to climate change and 
anthropogenic factors are: 
 
Lepidopteran distribution changes 

In general, the climate is an important factor in 
spreading the Forest Grove area Macrolepidoptera in 
Sibiu. The changes consisted in expanding 
distribution of areas of species to cooler areas, 
located high altitude and longitude, populations of 
these species as breast reduction in hot areas, low 
altitude and longitude. According to these studies in 
North America and Europe but researchers have 
found changing the area of these lepidopteran 
species are moving north and at high altitudes, as a 
result of the heating process. Intensive research 
performed over a period of 30 years in the UK have 
shown that many species of Lepidoptera and area 
moved north into the warm periods (Table 1). 



 

Due to climate change researchers from Spain 
have found that for species of tropical and 
subtropical no information available on long-term 
movement of species found in tropical to temperate 
zones. Danaus chrysippus, butterfly-monarch in 
Africa, wassemnalalt for the first time in southern 
Spain in 1980, after which he gradually began to 
spread along the east coast, coming to California. 

Menéndez et al. 2006 found that 65% of  
lepidopteran species found in Britain reached the 
northern and responded differently to climate 
change. although the number of species has 
increased since 1990 represented only a third of 
what is expected. 

Altitude changes of the Lepidoptera of areas in 
central Spain has led to changes in the community. 
Communities with similar compositions butterfly 
species moved up to 239m altitude, while thermal 
conditiile climbed 225 m, which led to a decrease 
inlow-lying mountain species. Communities with 
similar compositions butterfly species moved up to 
239m altitude, while thermal conditiile climbed 225 
m, which led to a decrease inlow-lying mountain 
species. Few species colonization at these altitudes 
have compesat mountain species loss. It is estimated 
that the specific diversity decreased by 90% and is 
dominated by common species with wide 
distribution (Menéndez, 2007). 

 
Table 1. Changes in habitat for species of Lepidoptera 

(adapted from, Menendez, 2007) 
Latitudinal changes Altitude changes 

Northward extension Discount south Expansion up Reduction down 

Order Lepidoptera Europe 
Order Lepidoptera 

Europe 
Order Lepidoptera 
Czech Republic 

Order Lepidoptera 
Sierra Guadarrama, Spania 

Order Lepidoptera 
Great Britain 

Order Lepidoptera 
Great Britain 

Thaumetopoea pityocampa 
Denis and Schiffermüler, 1775, 

Alpi Italia 

Euphydryas editha Boisduval, 
1852 America de Nord 

Order Lepidoptera 
Finland 

 
Thaumetopoea pityocampa 

Denis and Schiffermüler, 1775, 
Sierra Nevada, Spania 

Erebia epiphron Knoch, 1783 
Great Britain 

Euphydryas editha Boisduval, 
1852 

North America 

Euphydryas editha 
Boisduval, 1852 
North America 

 
Parnassius appollo Linnaeus, 

1758 Alpi, Italia 

Atalopedes campestris 
Boisduval, 1852 
North America 

   

Arctia caja Linnaeus, 1758 
Great Britain 

   

   
Environmental changes Lepidoptera  

Phenological changes in nature are probably the 
type of response is best documented, as evidenced in 
a number of organisms, from plants to vertebrates. If 
lepidopterelor, under the influence of temperature 
increase, reduce development time and adult 
emergence occurs earlier. This increases the flight 
period (Root and Hughers, 2005). Research on 
lepidopterelor UK have shown that an increase in 
average temperature increase caused only 1oC flight 
period two to 10 days, especially in species 
monovoltine (Roy at Spark, 2000) In Spain, the 
emergence of adult butterflies occurred 1-7 weeks 
earlier with a period of 15 years, and in California, 8 
days earlier per decade (at Forister. Spapiro, 2003). 
 
Changes to the evolving nature Lepidoptera 

Until recently, the theory that there are rare 
genetic changes that occur at the insects, as a result 
of climate change. It is assumed that the species 
prefers to move and to change the country 
spreading, rather than adapt to new local conditions 
(Coope, 1995). However, it is likely that forces the 
two types of response is already presented (the 
distribution and phenology) to train both ecological 

processes, and evolution. Until there is evidence that 
present evolutionary changes occurring in local 
population, to show the population of Macrolepi-
doptera species In Dumbrava Sibiului. Further 
research remains to be seen whether such changes 
will be sufficient to prevent extinction of species 
Macrolepidoptera of forest perimeter. 

  
Changes in interelatiile Lepidoptera with other 
groups of organisms 

Phenological changes and distribution as a result 
of climate change and anthropogenic influences how 
lepidopteran species that interact with other groups 
of organisms. Relationship involving two or more 
trophic groups (type: plant-insect pollinator) for 
lepidoptera were most likely to suffer seriousim 
balances. These aspects have been less studied but 
we know some examples that illustrate how 
phenological changes have led to offset periods of 
interaction between lepidopteran and representatives 
of other groups bodies-if the relationship between 
night and butterfly nectar-producing plants, research 
has shown that butterflies eggs submitted earlier and 
more quickly returned from migration, and 
flowering plants ahead infrunzirea host (Visser at. 



 

 

Both, 2005). Lepidoptera evolution took place in 
connection with parallel evolution of host plants. 
Lepidoptera coevolution polinivore and nectareous 
with flowering plants and was an important factor in 
the evolution of life, and the interrelation between 
the two groups of organisms have an essential role 
in achieving cross-pollination and led to the 
diversity and spread of plant species present. 
 
Species extinction Macrolepidoptere in Dumbrava 
Sibiului Forest 

In a report IUCN (International Union for Nature 
Conservation and Natural Resources), published on 
takeovers of 2004, stipulates that: and if the area 
studied lepidopterelor alteration of natural habitat in 
which they work in Dumbrava Sibiului Forest, 
Macrolepidoptere species exctinctiei is the leading 
cause of species. 
 
Changes due to human actions  

Area Under Study massive deforestation brought 
major changes to the life and structure 
lepidopterofauna. It is known that butterflies are the 
preferred biotopes in forests, forest edges, clearings 
and bushes in the immediate vicinity of the forests 
and meadows and glades of forest edge vegetation 
which is rich in what constitutes support of food for 
both adults and larvae. With the disappearance of 
these forests that populate some of these biotopes 
lepidopterofauna disappeared and some could adapt 
to these changes. Afforestation also had a negative 
effect on plant associations characteristic lepidoptero-
fauna of destruction with the introduction of planta-
tions for reforestation and pollution of existing fauna 
species of insects introduced to these plantations. 

Regions bordering the study area are known by 
tradition for centuries of sheep and large cornutelor 
(Muntean D., 2011). Overgrazing of the population 
practiced today Răşinari neighboring villages and 
Poplaca, crossing regularly with a sheep led to the 
destruction of forestvegetation Grove and transfor-
med it into a ruderalizată vegetation, secondary to 
most species of Lepidoptera are no longerconditions 
development. To avoid these shortcomings have been 
taken to prevent grazing in the forest and avoid by 
setting up fencing and ditches that prevent access. 
The action represented the gas pollutants and fine 
particles of dust, coal takes on different aspects 
lepidopterofauna: acid rain, destroying vegetation 
spontaneously, leading to the decline and extinction 
of many species of plants that are host plants for 
butterflies and larvae, the accumulation of carbon 
monoxide atmosphere produce global warming 
"greenhouse effect" with irreversible consequences on 
flora and fauna, herbicides, insecticides and chemical 
fertilizers applied on agricultural landnear the forest 
pollute soil and plants, with lepidopterofaunei 
destroy.  Also contributing to this chemical pollution 
and textile factory located in the center of Dumbrava 
Sibiului Forest on the left bank of the Valea Aurie 

Stream and forest road crossing due to car exhaust 
fumes from the gas that cross.  

They are especially risk factor for isolated 
populations and species with small effective 
population. By turning once Sibiu houses and 
gardens in Valea Aurie neighborhood blocks that are 
near Dumbrava Sibiului lepidopterofauna changed 
and composition, most species once common have 
become rare today or disappeared entirely. Planning 
travel to the zoo complex, motel, camping and the 
Grove Inn near the northeastern city of Sibiu and the 
establishment of an outdoor museum with an area of 
100 ha, located near the tourist complex led to the 
disappearance of biotopes favorite lepidopteran past. 
Transport also produces pollution, on the one hand 
on the other hand chemical noise, pollution of local 
fauna, which the Forest Grove area is produced by 
the operation of Sibiu tranvai line, crossing the 
forest along its full length in the direction northea 
stand southwest, upgrading access roads parallel to 
the common line tranvai Rasinari and Cisnădioara 
common, as are both high traffic access roads to 
tourist and recreational areas. 

The necessity for increasing the security of urban 
ecosystems, in general, stems from the 
unprecedented increase, in recent years, of attacks 
from certain invasive species on plant species, 
specific to urban ecosystems, oriented especially 
towards the ornamental nature of the native 
biodiversity. (Udrea N. M., 2011) 
 
4. CONCLUSIONS 
 

The effects of climate change on the population 
of Forest Grove Macrolepidoptera Sibiu are complex 
and difficult to quantify at this time. Detect all 
species in the forest is a very difficult task involving 
the processing of quantitative data and qualitative 
spatial and temporal scale relative to a period of 
time (last 150de years). Lepidoptera species respond 
to global warming in a range from phenological 
changes and distribution, to order evolutionary 
changes, their response is more powerful than other 
groups of organisms, considered typical bio-
indicator plants, birds and mammals. Based on data 
and analysis conducted to date, Macrolepidoptera of 
forest ecosystem can be considered as bioindicators 
of changes produced on Forest Grove Sibiu, as a 
result of anthropogenic climate change and the 
human factor intervention. 
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