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Abstract Ultrastructures of wing scales of 20 species in 15 genera of Nymphalidae typically common in
northeast China were observed by scanning electron microscopy. The wing scales of Nymphalid butterflies
were in three shapes namely angustifoliate shape latifoliate shape and round-leaved shape. Scale length is 65
—-135 pm width 35 — 85 pm and distance 48 — 112 pm. The wing scale ultrastructures of Nymphalid
butterflies observed can be divided into three types namely arch bridge shape chessboard shape and sieve
pore shape. Arch bridge shape and chessboard shape are quite similar but they are very different from sieve
pore shape. Of the species observed the size of the vertical gibbosities on the scale was smallest in Limenitis
populi 200 nm x 300 nm and largest in Apatura ilic 590 nm x 560 nm . The scales are similar in shape
structure and arrangement and especially the differences in shape and size of the scale ultrastructure between
the congeneric species are relatively less suggesting their closer relationship.
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Table 1 Morphological measurements of Nymphalid butterfly wing scales
Vertical gibbosity Scale
Genera Species
Height Width Distance Length ~ Width  Distance Shape Ultrastructure
Argynnis A. paphia 0.33+0.04 0.37+£0.05 2.27+0.31 70+12 35x9 S54=x1l1 AF AB
Limenitis L. populi 0.20+0.01 0.30+0.02 1.49+0.17 9021 50+11 76+19 AF AB
L. doerriest 0.41+£0.03 0.48+0.04 1.30£0.33  70+£21 4518 58+12  AF AB
Argyronome A. laodice 0.40+£0.04  0.27+0.03 1.63+£0.29 8+24 55+13 77+18 LF AB
Childrena C. zenobia 0.25+0.02  0.20+0.01 1.06£0.12 9024 45+12 60=x14 AF AB
Speyeria S. aglaja 0.28+0.02 0.35+0.04 1.17£0.25 7019 60+13 77+21 LF AB
Apatura A. iris 0.46+0.05 0.52+0.04 1.77£0.37  90=x18 8=+19 104+£33  AF SP
M A. ilia 0.59+0.06 0.56+0.05 1.70£0.23 105+31 5011 70+14 AF AB
Mimathyma M. schrenckit 0.53+0.04 0.65+0.05 1.16+0.14 105+27 70+13 86+18 AF SP
M. nycteis 0.56+0.05 0.40+0.06 1.49£0.21 80+14 35+9 48+11 LF AB
Brenthis B. ino 0.45+£0.07 0.41+0.05 1.83£0.41 65+13 60+x14 79+18 LF AB
Nephargynnis N. anadyomene 0.42+0.05 0.25+0.03 1.62+0.36 125+31 65+16 78+17 AF AB
Nymphalis N. vau-album 0.49+0.06 0.46+0.04 1.35+0.27 135+47 75+12 112+36 LF AB
Vanessa V. cardui 0.31£0.09 0.57+0.04 1.80£0.21 9525 65+15 91+21 AF CB
Fabriciana F. niobe 0.34+£0.09 0.21+0.02 1.24+£0.31 75«14 55+12 74«15 AF AB
Damora D. sagana 0.39+0.05 0.34+0.03 1.58+0.38 95+31 55+9 80x21 RL CB
Polygonia P. c-aureum 0.54+0.11 0.35+0.04 1.57+0.41 115+42 65+13 84+18 LF AB
Neptis N. ilos 0.48+£0.04 0.26+0.02 1.60£0.37 100+£37 60+12 7615 AF AB
N. rivlaris 0.40+£0.05 0.55+0.03 2.10£0.499 70+21 35+7 56+9 LF AB
N. philyroides 0.35+0.03 0.44+0.04 1.16x0.23 70+17 40+9 56x16 AF AB
+SE n=10 pm. Data in the table are mean + SE n =10 . Measurement unit is pm. AF Angustifoliate shape
LF Latifoliate shape RL Round-leaved shape AB Arch bridge shape CB chessboard shape SP Sieve pore shape.
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Papilio bianor Cramer
Pieris rapae Linnaeus
Parnassius glacialis Butler

P . xuthus Linnaeus

Chen et al. 2004
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B WERSERNEYENAR B 1
FANG Yan et al . : Ultrastructure of wing scales of Nymphalid butterflies
(Lepidoptera: Nymphalidae) Plate |

1o P B 2 ok Mt M 3% 17 8% A Scale on wing surface of Mimathyma schrenckii; 2: F8E R /N2 WESE M F 0 Ca: 8 H W5 b B A4 Wing
surface of Vanessa cardui without scale (a: elylrophore; b scale follicle); 3,4,5: & 5 % Scale shape (3: bk £ e WE A2 ) Argynnis
paphia , angustifoliate shape; 4; g /NS skt W5 0B Brenthis ino, latifoliate shape; 5: P 5w [0l I Damora sagana , round-leaved
shape); 6, 7, 8: &% H 25 14 Scale ultrastructure (6: P2 3 Bk 48 | 5K I Mimathyma nycteis , arch bridge shape; 7: B b gL IE
Damora sagana , chessboard shape; 8: e ) G L T Apatura iris , sieve pore shape) .





