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surrounding areas

ZHU Fei-Qing'*, CHEN Zhang'”, WU Fa-Si"*** | HE Dong-Peng'”, LI Long"*, CHEN Hai-Ling'
DING Shu-Jun'*, WANG Wan-Fu'*? (1. National Research Center for Conservation of Ancient Wall
Paintings and Earthen Sites, Dunhuang 736200, Gansu Province, China; 2. Gansu Provincial Research
Center for Conservation of Dunhuang Cultural Heritage, Dunhuang 736200, Gansu Province, China;
3. Lanzhou University, Key Laboratory of Cell Activity and Adaptation to Adversity, Ministry of
Education, Lanzhou 730000, China; 4. Gansu Mogao Grottoes Cultural Heritage Conservation Planning
and Consulting Limited Liability Company, Dunhuang 736200, Gansu Province, China)

Abstract; Since 2018, there have been large-scale activities of darkling beetles in the Mogao Grottoes
and the surrounding desert every spring and summer, which have some effects on the preservation of wall
paintings and tourists’ visiting. In order to clarify the situation of darkling beetles, the quadrat method
and trap method were used to conduct a comprehensive survey in this area, so as to make clear the types,

distribution, outbreak characteristics of darkling beetle and their hazards to the cultural heritage. The
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results showed that there were four species of darkling beetles in Mogao Grottoes, which were identified as

Pterocoma loczyi, Sternotrigon kraaizi, Colposcelis irisulcata and Trigonoscelis sublaevigata. The dominant

species were Pterocoma loczyi. Approximately one-third of the caves had darkling beetles activity, which

posed a greater threat to the wall paintings with flaking and salt efflorescence; it mainly fed on the

Nitraria tangutorum, which harmed the desert vegetation. The pest outbreaks may associate with

increased regional precipitation and abundant plant food sources; In order to protect the cultural heritage

and its attached environment, some effective measures should be taken to prevent and control of darkling

beetles. This study may provide a scientific basis for the monitoring and controlling of insect pests in

Mogao Caves and the long-term protection of cultural heritage.

Key words: Mogao Grottoes; insect hazard; preservation environment; monitoring and control ; cultural

relics conservation
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B BT AT AU R R B 65
Fig. 1  Vegetation coverage of Mogao Grottoes and surrounding areas
A, SEE R B, WEMEAE (WEMsE) MHEM A, TR A-PAUERAFEALE, Note: A,

Elevation view of Mogao Grottoes; B, Location of caves ( highlighted in yellow) and survey sites; Letters A-P

represented different loci.

2 FHRE5HMH

2.1 BT RAESELEERMEH

I A, i E Y TR SR 2 i R
HHEI H Coleoptera A H B} Tenebrionidae, 254
e, e SRR R LR PR UF A 4
M, A3l RS BB Prerocoma loczyi . 5 B 5
B Sternotrigon kraatzi, Y& 1 B 5 W Trigonoscelis
sublaevigata VL S = 15 6] ¥ W Colposcelis trisulcata
AN E T % Pimeliini BB B H )& Prerocoma .
Ji W & Sternotrigon . JFEEH & Trigonoscelis DL M
B HR Tentyriini %% H & Colposcelis , 7O P b7 51
KRN SCHRIE 5%, S Rl i 4 Fhatlb Ry £
FRAEFR IR

BICHEHREH , ALK 12.65 £2.85 mm,
0.21£0.06 g, B, JOLEE, FMAIE; 7wCHF
B ORAAK 15,75 £1.25 mm, #0.37 +£0.01 g,
RIS, B, ROtse; =W, Ak
K12.5+1.5 mm, 55525 £1.25 mm, H 0.09 +
0.05 g, R4k, B, it (T E MM E SUH,
2010); SGH B, R HRAK 22.5 £3.5 mm,
HO0.71£0.04 g, PRERM, ST (LR
TR, 1999; BLUH, 2012)

D
1em
K2 sEEIEPRRIUES
Fig. 2 Morphological of darkling beetles in Mogao Grottoes
TE: A, WWIREBEW,; B, wRREN; ¢, =il
H; D, B BEBH , Note: A, Prerocoma loczyiy; B,
Sternotrigon  kraatzi;  C,

Colposcelis  trisulcata; D,

Trigonoscelis sublaevigata.
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A M3 Nitraria tangutorum 20 4 12 5 2 1
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C H | Nitraria tangutorum 35 4 22 3 7 3
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Fig. 3 Curves of species and individuals of darkling

beetles in different survey plots
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Fig. 4 Diagram of the relationship between the species
and individuals of darkling beetles in different survey plots
0. BISZARr R BT Jm M 22 E 5 X, Note: Shaded
region represented the confidence interval of the curve to

which it belongs.
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P55 e i DX R 3 DX A
Fig. 5 Vegetation coverage of Mogao Grottoes and surrounding areas
W A, RS AR, #ET 2016 459 H 21 Hy B, MDUEE Ry IlAEwE, #T 2020 455 H 19 H,
Note: A, Fast-growing vegetation after sudden rainfall, photo taken in Sept. 21, 2016; B, Vegetation of Gobi and
Mingsha Mountain at the top of the cave, photo taken in May 19, 2020.

K6 DD AR Hu it i S0 5 s il AT A= 25 52 )

Fig. 6 Effects of the activities of the darkling beetles to Mogao Caves and the surrounding ecology

TE: A, TR AMEES); B, 7EREm E3Gsh; C, SUPHRHRAURERHME; D, 7ERIEAARE; E,

R

WCEE, F, WSEFLIEMR., Note: A, Move around the cave door; B, Move on the mural; C, Claw characteristics of the

darkling beetles; D, Rest in the shade; E, Gnawing the buds of Nitraria tangutorum Bobr. ;

Caragana microphylla.
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