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A Study on the Arthropod Succession in Exposed Pig Carrion. Jae Boung Jung and Myung Hee
Yoon*. Department of Biology, Kyungsung University, Busan 608-736, Korea - This study was carried out
to offer the forensic entomological evidence to estimate the postmortem interval (PMI) based on the
decomposing state of the pig carrion and the arthropod succession in exposed carrion. A total of 48
species of 28 families belonging to 7 orders were collected, and dominant insect varied with season,
i. e, the Calliphoridae in March, May and October, both of the Calliphoridae and the Staphylinidae
in July, and the Staphylinidae in September. The Calliphoridae was the first visiting insect throughout
all the seasons as well as the index insect dominant in the early decomposing stage. The index insect
in the later decomposing stage, however, was the Staphylinidae throughout all the seasons except in
March. In March, the Muscidae was dominant, presumably because the flies consistently arrived
throughout the extended period of decomposition of the carrion owing to the low ambient temper-
ature of the season. In this connection, it is known that not only the decomposition stage of the car-
rion and the carrion-associated insect but also the climatological condition of the region have to be

taken into consideration to estimate the PMIL
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Fig. 1. Changes in the ambient temperature (—O—) (A) and
rainfall (B) in May 2006. F, fresh stage; Bl, bloated stage;
De, decay stage; Dr, dry stage.
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Fig. 2. Changes in the temperatures of ambience (—O—) and
carrion (—A—) (A), carrion weight (B) and rainfall (C)
in March 2007. F, fresh stage; Bl, bloated stage; De, decay
stage; Dr, dry stage; Bo, bonified stage.
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Fig. 3. Changes in the temperatures of ambience (—O—) and
carrion (—A—) (A), carrion weight (B) and rainfall (C)
in July 2007. F, fresh stage; Bl, bloated stage; De, decay
stage; Dr, dry stage; Bo, bonified stage.
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Fig. 5. Changes in the temperatures of ambience (—O—) and
carrion (—A—) (A), carrion weight (B) and rainfall (C)
in October 2007. F, fresh stage; Bl, bloated stage; De, de-
cay stage; Dr, dry stage.
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Fig. 4. Changes in the ambient temperature (—O—) (A), carrion
weight (B) and rainfall (C) in September 2007. F, fresh
stage; Bl, bloated stage; De, decay stage; Dr, dry stage;
Bo, bonified stage.
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Table 2. The list of insects collected at each stage from the pig carrion in May 2006
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No. of specimens (%)

Order Family and species
Total Fresh (1-3) Bloated (4-8) Decay (9-11) Dry (12-54<)
Carabidae 23(8.1)
Carabidae sp.a 1(1.1) 1(2.2) 1(0.9)
Carabidae sp.b 20(18.5)
Harpalidae 7(2.5)
Planetes puncticeps 1(2.2) 6(5.5)
Histeridae 23(8.1)
Histeridae sp.a 12.2) 22(20.3)
Lampyridae 2(0.7)
Lycluuris rufa 1(2.2) 1(0.9)
Latriidae 1(0.4)
Linaeidae aenea 1(1.1)
Coleoptera Nitidulidae 1(0.4)
Glischrochilus ipsodes 1(0.9)
Rutelidae 2(0.7)
Popillia mutans 1(0.9)
Mimela splendens 1(0.9)
Silphidae 3(1.6)
Eusilpha bicolor 1(2.2) 2(1.8)
Staphylinidae 24(8.4)
Creophilus maxillosus 1(1.1)
Ocypus weisei 17(15.7)
Philonthus japonicus 4(3.7)
Staphylinidae sp.a 1(1.1) 1(0.9)
Dermaptera Labiduridae 3(1.1)
Labidura riparia 2(2.2) 1(0.9)
Bombyliidae 5(1.8)
Bombylius major 5(4.6)
Calliphoridae 123(43.6)
Calliphora lata 2(14.3) 33.2) 12(27.2) 6(5.5)
Lucilia sp.a 12(85.7) 70(75.2)° 12(27.2) 6(5.5)
Culicidae 2(0.7)
. Culicidae sp.a 2(18
Diptera Muscidae 45(16.0) 9
Fannia sp.a 3(3.2) 11(25.0) 13(12.0)
Ophyra leucostoma 5(5.3) 2(4.5) 11(10.1)
Sarcophagidae 3(1.1)
Parasarcophaga sp.a 1(1.0) 1(2.2) 1(0.9)
Sepsidae 9(3.2)
Spasis sp.a 6(6.4) 3(2.7)
. Coreidae
Hemiptera Homoeocerus unipunctatus 1(04) 1(0.9)
Formicidae
Hymenoptera Camponotus japonicus *
Formicidae sp.a b
Family 17 1 8 8 16
Total
Species [specimens] 24[277] 2[14] 11[94] 10[43] 22[126]

Numerals in parentheses of each stage indicate the PMI (days).
Dominant species at each stage.
Observed but not collected.
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Table 3. The list of insects collected at each stage from the pig carrion in March 2007

No. of specimens (%)

Order Family and species Total Fresh Bloated Decay Dry Bonfied
o (1-5) (6-14) (15-40) (41-113) (114<)
. Blattellidae 1(0.2
Blattaria Blattella ~ germanica 02 1(0.3)
Carabidae 5(1)
Carabidae sp.a 3(0.9) 1(4)
Carabidae sp.b 1(0.3)
Harpalidae 5(1)
Planetes puncticeps 3(2.8) 1(0.3) 1(4)
Silphidae 7(1.3)
Coleoptera Eusilpha bicolor 2(0.6)
Nicrophorus maculifrons 3(2.8) 2(0.6)
Staphylinidae 15(2.9)
Creophilus maxillosus 2(0.6) 2(8)
Ocypus weisei 3(0.9) 1(4)
Philonthus japonicus 1(0.3)
Staphylinidae sp.a 5(1.5) 1(4)
Bombyliidae 2(0.4)
Bombylius major 2(0.6)
Calliphoridae 231(44.2)
Aldrichina grahami 3(2.8) 3(0.9)
Calliphora lata 15(57.6)° 49(45.7) 46(13.3) 4(16) 1(10)
Calliphora vicina 1(3.8) 1(0.9) 1(0.3)
Lucilia caesar 2(7.7) 12(3.5) 1(4) 3(30)
Lucilia sp.a 2(7.7) 2(0.6)
Lucilia sp.b 3(11.5) 2(1.8) 11(3.2)
Lucilia sericata 3(11.5) 18(16.8) 48(13.9)
Diptera Muscidae 221(42.2)
Fannia sp.a 18(168)  150(43.6)  15(60) 6(60)
Muscina pascuorum 1(0.9)
Ophyra leucostoma 30(8.7) 1(4)
Sarcophagidae 16(3.1)
Parasarcophaga similis 6(5.6) 6(1.8)
Parasarcophaga sp.a 3(2.8) 1(0.3)
Sepsidae 16(3.1)
Spasis sp.a 3(2.8) 13(3.8)
Syrphidae 1(0.2)
Eristalis tenax 1(0.3)
. Pyrrhocoridae 1(0.2
Hemiptera ! Pyrrhocoris sibiricus 02 1(0.3)
Chalcididae 2(0.4)
Chalcis biguttata 2(0.6
Hymenoptera Vespidae i 1(0.2) 0
Vespa crabro 1(0.3)
Family 14 1 6 14 5 2
Total
Species [specimens] 28[524] 6[26] 12[110] 27[351] 9[27] 3[10]

Numerals in parentheses of each stage indicate the PMI (days).

" Dominant species at each stage.
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Table 4. The list of insects collected at each stage from the pig carrion in July 2007
No. of specimens (%)
Order Family and species Total Fresh Bloated Decay Dry Bonfied
(1-2) (3-4) (5>-6) @) (89
Carabidae 13(8.1)
Carabidae sp.a 2(22.2) 3(5.3) 7(20.5)
Damaster smaragdinus 1(2.9)
Histeridae 17(10.6)
Histeridae sp.a 3(5.2) 12(35.2)
Histeridae sp.b 1(1.7) 1(2.9)
Coleoptera Rutelidae 2(1.2)
Popillia mutans 1(2) 1(11.1)
Silphidae 11(6.9)
Eusilpha bicolor 2(22.2) 6(10.5) 3(8.8)
Staphylinidae 45(28.1)
Creophilus maxillosus 2(22.2) 20(35.0) 4(11.7)
Ocypus weisei 9(15.7) 5(14.7)
Staphylinidae sp.a 1(11.1) 4(7.0)
Calliphoridae 45(28.1)
Calliphoridae sp. b
Calliphora lata 2(20) 17(34) 1(11.1)
Lucilia sp.a 3(30)° 5(10) 4(7.0)
Lucilia sp.b 2(20) 3(6)
Lucilia sericata 2(20) 6(12)
Diptera Culicidae 5@.1)
Culicidae sp.a 5(10)
Muscidae 8(5)
Fannia sp.a 6(12) 2(3.5)
Sarcophagidae 4(2.5)
Parasarcophaga sp.a 1(10) 1(2) 2(3.5)
Sepsidae 3(1.9)
Spasis sp.a 3(5.2)
Hemiptera Pentatomidae 1(0.6)
Pentatomidae sp.a 1(2.9)
Chalcididae 1(0.6)
Chalcis biguttata 1(2)
Hvmenobtera Formicidae 3(1.9)
Y p Camponotus japonicus 3(6)
Vespidae 2(1.3)
Vespa crabro 2(4)
Family 14 2 8 5 8 5
Total
Species [specimens] 21[160] 5[10] 11[50] 6[9] 11[57] 9[34]

Numerals in parentheses of each stage indicate the PMI (days).

Dommant species at each stage.
" Observed but not collected.
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Table 5. The list of insects collected at each stage from the pig carrion in September 2007

No. of specimens (%)

Order Family and species Total Fresh Bloated Decay Dry Bonfied
(1-3) (4-5) (6-7) (8-12) (13<)
Harpalidae 1(0.8)
Planetes puncticeps 1(2.3)
Histeridae 2(1.6)
Histeridae sp.a 2(4.6)
Coleoptera Silphidae 8(6.6)
Eusilpha bicolor 8(18.6)
Staphylinidae 77(64.2) . . .
Creophilus maxillosus 3(20) 28(93.3) 29(87.8) 15(34.8)
Ocypus weisei 1(3.3) 1(2.3)
Calliphoridae 15(15.7)
Lucilia sp.a . *
Lucilia sericata 8(53.3) 4(12.1) 3(7)
Conopidae 1(0.8)
Diptera Conops curtulus 1(2.3)
Culicidae 1(0.8)
Culicidae sp.a 1(2.3)
Muscidae 2(1.6)
Fannia sp.a 2(13.3)
Formicidae 1(0.8)
Camponotus japonicus 1(2.3)
Hymenoptera Vespidae 8(6.6)
Vespa crabro 2(13.3) 6(13.9)
Gryllidae 3(2.5)
Teleogryllus emma 1(3.3) 2(4.6)
Orthoptera Rhaphidophoridae 1(0.8)
Rhaphidophoridae sp.a 1(2.3)
Family 12 4 2 2 11
Total
Species [specimens] 13[120] 4]15] 3[30] 2[33] 12[42] -

Numerals in parentheses of each stage indicate the PMI (days).

Domlnant species at each stage.
" Observed but not collected.
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Table 6. The list of insects collected at each stage from the pig carrion in October 2007

No. of specimens (%)

Order Family and species Total Fresh Bloated Decay Dry
(1-4) (5-7) (8-10) (11-54<)
Carabidae 1(1.8)
Carabidae sp.b 1(4)
Coleoptera Staphylinidae 6(10.5) *
Creophilus maxillosus * 6(24)
Calliphoridae 8(49.1) . . .
Lucilia caesar 9(60) 8(57.1) 1(33.3) 3(12)
Lucilia sericata 2(13.3) 1(33.3) 4(16)
Diptera Muscidae 6(10.5)
Fannia sp.a 3(21.4) 3(12)
Stratiomyidae 1(1.8)
Stratiomyidae sp.a 1(6.7)
Formicidae 6(10.5) .
Myrmica sulcinodis 6(24)
Hymenoptera . idae 9(15.8) *
Vespa crabro 3(20) 3(21.4) 1(33.3) 2(8)
Family 7 3 3 2 6
Total
Species [specimens] 8[57] 4[15] 3[14] 3[3] 7[25]

Numerals in parentheses of each stage indicate the PMI (days).

Domlnant species at each stage.
" Observed but not collected.
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