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Map showing localities and the global distribution of Elcanidae.
1. Crato , 2. Durlston . 3. Posidonia Shale . 4. Escucha  (Alava )
5. Kurgan , 6. Madygen ., 7. Gurvan-Eren , 8.
Zaza . 9. . 10. . 11. ( Scotese, 2000 Do

1. Lower Cretaceous Crato Fm. , Brazil. 2. Lower Cretaceous Durlston Fm. , UK. 3. Upper Jurassic Posidonia Shale Fm. , Germany. 4. Low-
er Cretaceous Escucha Fm. (Alava amber), Spain. 5. Jurassic Kurgan Fm. , Kazakhstan. 6. Upper Triassic Madygen Fm. , Uzbekistan. 7.
Lower Cretaceous Gurvan-Eren Fm. , Mongolia. 8. Lower Cretaceous Zaza Fm. , Russian Siberia. 9. Lower Cretaceous Yixian Fm. , Liaon-
ing, China. 10. Lower Jurassic Shiti Fm. . Guangxi, China. 11. Mid-Cretaceous Myanmar (Burmese) amber, Myanmar (Palacogeographic

map revised from Scotese, 2000)
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Measurements of three kinds of metatibial spurs (mm)

Species Length (B;) Length/width (B3) Area (Bj) Distance (B;)
Hispanelcana alavensis 0. 25 5.00 0.065 0.147
Burmelcana logirostris 0. 85 8. 50 0. 085 0. 388
Jeholelcana yanensis 0.62 2.78 0.472 0.912
3 X Y
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Three kinds of metatibial spurs in Elcanidae and metatibial structures in a swimming acridid.
1. Hispanelcana alavensis Penalver and Grimaldi, 2010, . Penalver  Grimaldi (2010). 2. Burmelcana longirostris
Penalver and Grimaldi, 2010, s Penalver  Grimaldi (2010), 3. Jeholelcana yanensis Fang et al. ,2018,
s Fang (2018a), 4. Marellia remipes Uvarov,1929, , Amédégnato  Devriese (2008),
1. Hispanelcana alavensis Penalver and Grimaldi, 2010, with short rod-like metatibial spurs, after Penalver and Grimaldi (2010). 2, Burmelcana lon-
girostris Penalver and Grimaldi, 2010, with long spine-like metatibial spurs, after Penalver and Grimaldi (2010). 3. Jeholelcana yanensis Fang et al. ,
2018, with leaf-like metatibial spurs, after Fang ez al. (2018a). 4. Modern swimming acridid Marellia remipes Uvarov, 1929, with metatibia inflated

apically, and possessing two oblate lateral spines and leaf-like apical spurs, after Amédégnato and Devriese (2008).
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Abbreviated hierarchy and their weight.
A. ;B1. s Bo. / s Bs. s By. s Pi. Hispanelcana alavensis; P2. Burmelcana longirostris; Py. Jeholelcana
yanensis; W2, Wi, sWo ), W3, W,

A. goal; By. length; B,. length/width; Bs. area; By. distance; P,. Hispanelcana alavensis; P;. Burmelcana longirostris; Py. Jeholelcana
yanensis ;W 2>, weight of Criteria level; W;®’, weight of length; W, >, weight of length/width; W3 ®>, weight of area; W, . weight of dis-

tance.
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Age L &

Coniacian
Turonian
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Albian I I I I

Aptian |

Barremian |
Hauterivian

Berriasian
Tithonian
Kimmeridgian
Oxfordian

Callovian
Bathonian

Aalenian
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Pliensbachian

Sinemurian
Hettangian

Rhaetian

Norian

Carnian subfamily Archelcaninae subfamily Elcaninae

4

Age limit of genera of the family Elcanidae.
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Abstract

Elcanidae is an extinct family of orthopteran
insects ranging in age from the Late Triassic to the
early Late Cretaceous, and is mainly characterized
by 3 or 4 elongated metatibial spurs which are
generally divided into 3 types: short rod-like, long
spine-like, and leaf-like metatibial spurs. The

Analytic Hierarchy Process ( AHP) is employed

here in the functional behavior study of the
Cretaceous Elcanidae, which is premised on the
assumption that elcanids could swim. The analysis
shows that elcanids with leaf-like metatibial spurs
have a much better swimming ability than those
with rod-like and spine-like metatibial spurs. A
high diversity of metatibial spurs in Elcanidae
indicates a good adaptability for these insects to the

waterfront environment in the Cretaceous.



