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       Short Note   

   Jinhong   Luo   ,      Guanjun   Lu      and      Jiang   Feng       *  

  Diurnal capture reduces the colony size of 
 Hipposideros armiger  (Chiroptera: Hipposideridae)  

  Abstract :  Although it is conjectured that diurnal capture 

may reduce the colony size of bats, little evidence is avail-

able. We monitored a maternity colony of cave-dwelling 

bats ( Hipposideros armiger ) both before and after casual 

diurnal disturbance and capture. Results from more than 

40 days of monitoring after disturbance suggested that 

diurnal capture significantly reduced the colony size from 

more than 90 individuals to a few. Moreover, the trend for 

colony size after disturbance indicated that most bats may 

not return to the roost for the whole season. This study 

has implications for both bat researchers and wildlife 

managers.  
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   Underground roosts such as caves play important roles 

as maternity, hibernating, mating, and aggregation sites 

for many bat species (Kunz  1982 ). However, roost distur-

bance due to a variety of anthropogenic activities has long 

threatened bats worldwide (Hutson et al.  2001 ). In spite 

of the continued conservation efforts from both scientific 

researchers and wildlife managers during the past 20 – 30 

years, many bat species are still under threat (Altringham 

 2011 ). Cave bat conservation has even been listed as the 

conservation priority for some areas or countries (King-

ston  2010 ). 

 Scientific evidence is crucially important in support-

ing conservation decision making in policy and prac-

tice (Pullin and Knight  2005 ). Specifically, lack of both 

short-term and long-term monitoring severely compro-

mises our ability to practice evidence-based conserva-

tion in bats (Altringham  2011 ). Diurnal capture by both 

researchers and casual roost visitors, for example, has 

not been fully recognized as a potential threat to cave bats 

and little related monitoring of bat colony or population 

has been conducted. Here, we provide empirical evidence 

showing that colony size of bats could be dramatically 

reduced by diurnal capture and its negative effects on bats 

may last for several months. 

 We conducted this study at Bianfu Cave (31.63 ° N, 

104.40 ° E) in Anchang town of Sichuan province, China, in 

June 2010 and April to June 2011. Bianfu Cave was located 

in a secondary forest, about 200 m away from the nearest 

residential area. It is a small cave with an entrance size 

of about 7 m 2 , the smallest tunnel size of 1.2 m 2 , and the 

minimum and maximum heights between ceiling and 

ground of 0.5 and 4 m, respectively. Bianfu Cave was used 

as a day roost mainly by  Hipposideros armiger  (Hodgson, 

1835) and occasionally by several  Rhinolophus sinicus  

(Andersen, 1905). 

  Hipposideros armiger  is one of the largest species in 

the genus  Hipposideros , with a forearm length ranging 

from 82 to 99 mm (Smith and Xie  2008 ). It is a common 

cave-dwelling species that feeds in open spaces in wood-

lands, gardens, and around trees (Bates and Harrison 

 1997 ). Studies on  H. armiger terasensis  showed that mater-

nity colonies of this species may be sensitive to human 

disturbance and they tended to prefer roosts with little 

human disturbance (Ho and Lee  2003 ). 

 Bats were captured by a mist net set at the cave 

entrance during dusk emergence on June 7 and 8, 2010. 

Since female  Hipposideros armiger  were mid to late 

pregnant at the time, mist netting on June 8 was pri-

marily aimed at capturing other bat species. As a result, 

once  H. armiger  was trapped, it was freed immediately. 

Pregnancy was determined by direct observation of 

the distended lower abdomen and swollen nipples or 

through palpation (Racey  1969, 2009 ). Capturing and 

handling of bats conformed to the guidelines for animal 

care and use established by the American Society of 
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Mammalogists (Gannon and Sikes  2007 ) and abided by 

the law of the People ’ s Republic of China on Protection 

of Wildlife. 

 The colony size of  Hipposideros armiger  was assessed 

through evening emergence counts by one or two observ-

ers on June 6, 2010, and from April 27 to June 11, 2011, 

respectively. In 2011, we made 27 emergence counts, 

including three evenings before the roost disturbance. 

Bat counts started 20 – 30 min before the first bat emerged 

and ended when no bat was seen for 30 min. Initially, we 

counted the bats directly by eye and dim red light was 

used as darkness fell. 

 The roost was accidentally disturbed by three chil-

dren who entered the roost and captured three individu-

als of  Hipposideros armiger  by hands covered with clothes 

in the afternoon on April 30, 2011. They stayed in the roost 

for about 10 min. The three bat individuals died after-

ward. We confirmed this event by talking to these chil-

dren on May 2. To avoid further disturbance, the roost was 

closely watched by us and nobody including ourselves 

approached or captured bats since then in our study 

period. 

 On June 6, 2010, 92 individuals of  H. armiger  were 

recorded through evening emergence counts. On the fol-

lowing two evenings, 20  H. armiger  and three  Rhinolophus 
sinicus  were captured with a mist net. As 8 of the 15 cap-

tured female  H. armiger  were pregnant, Bianfu Cave is a 

maternity roost of  H. armiger.  In 2011, data from three con-

secutive evenings before the roost disturbance indicated 

that there were more than 95 individuals of  H. armiger  

(Figure  1  ). This result was consistent with that from 2010, 

although five or six more individuals were recorded. 

After the roost disturbance, however, the colony size was 

largely reduced to 2 to 29. The largest colony size after the 

disturbance occurred on May 10, 2011, which represented 

less than one third of the previous colony size. Moreover, 

the trend of the colony size after the disturbance indicated 

that most bats may not return to the roost for the whole 

season. 

 Our data indicate that a single capture of bats in the 

daytime has a strong enough negative effect to largely 

reduce the colony size of bats and the effect could last 

for several months. Our result is contrary to some evi-

dence suggesting that disturbed bat colonies returned to 

their roosts within days. For example, a cavity-roosting 

species,  Nycteris grandis  (Peters,  1865 ), abandoned pre-

ferred roosts after a disturbance but returned several 

days later (Fenton et al.  1993 ). Although there is no con-

clusive explanation for this contrasting result, species 

differences and the related life-history stage, colony 

size, and roost traits such as roost type and size, may 
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 Figure 1    Colony size of  Hipposideros armiger  in Bianfu Cave, 

Sichuan Province, China, before and after casual diurnal capture in 

2011. 

 The arrow indicates the date of casual diurnal capture, and the 

black dot indicates the recorded number of bat individuals for   

corresponding date.    

be all responsible. However, it is least likely that our 

result was due to the natural roost switching in bats, 

although this occurs in many bat species (Fenton et al. 

 1994 , Lewis  1995 ). 

 Considerable evidence suggests that roosts are limit-

ing for many bat species, particularly for cave-dwelling 

animals (Pierson  1998 ). Once bats are forced to leave the 

preferred roosts, they need to find alternative shelters. 

These efforts, however, could be energetically costly 

(Lewis  1995 ). Moreover, temporary roosts may place bats 

in an unfavorable condition with higher physiological 

and ecological pressure if the historical roosts are the 

optimal choices. The constraints may be more severe 

during certain life-history stages such as pregnancy, lac-

tation, and hibernation, when they are more sensitive to 

their roost environment (Hayes et al.  2009 , Kunz et al. 

 2009 ). Consequently, roost switching due to human dis-

turbance could be harmful to bats and thus may reduce 

their fitness. 

 Our results have implications for both bat research-

ers and wildlife managers. In the field, bat researchers 

should avoid direct capture of roosting bats from mater-

nity colonies in the daytime, even when the pregnancy 

is not obvious. Wildlife managers, on the other hand, 

need to pay more attention to maternity colonies of bats 

in order to prevent them from disturbance by casual 

visitors.  
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