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Abstract
Forensic entomology investigates postmortem interval (PMI) estimation using insect evidence. We estimated the minimum PMI of a putrefied male cadaver using pupae in the soil and maggots found in the body. Most of the maggots, collected during the autopsy, were postfeeding third instar larvae with empty crop contents, which developed freezing injuries when the cadaver was placed in the freezer. Pupae in the soil were collected 45 days after the discovery of the body. DNA barcoding revealed that most pupae and maggots were Chrysomya pinguis, with a few exceptions. The minimum PMI was estimated at 10 days before the discovery time based on the scene investigation, maggot developmental stage, distribution of pupae moving away from the body toward pupariation sites, DNA barcoding results, and weather information. To reduce the gap between the minimum and maximum PMI values, complete entomological evidence collection should be conducted at the time of discovery.
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[image: Figure F1 ]Figure 1

After pupae samples were collected from the scene, flags were placed at the discovery site. The ellipse with a dotted line indicates the area where the body was located. The arrow indicates the estimated trace of postfeeding larvae to find places for pupation.
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DNA barcoding result for 30 maggots and 7 pupae revealed that all except for 3 maggots were Chrysomya pinguis. Two and one maggots were Lucilia caesar and Lucilia illustris, respectively. The initials E, V, S, and P indicate maggots from the body, from the plastic cover for the body, from the shroud, and pupae from the scene, respectively. C, pinguis, Chrysomya pinguis; C. megacephala, Chrysomya megacephala; P. regina, Phormia regina; H. ligurriens, Hemipyrellia ligurriens; C. lata, Calliphora lata; A. grahami, Aldrichina grahami; T. calliophroides, Triceratopyga calliphroides; C. vicina, Calliphora vicina; P. sericata, Phaenicia sericata; L. caesar, Lucilia caesar; L. illustris, Lucilia illustris; L. ampullacea, Lucilia ampullacea; B. haemorrhoidalls, Boettcherisca haemorrhoidalls.
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A linear regression curve of ambient temperatures from the scene and the nearest meteorological station shows a close correlation between two sites.
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A spread sheet to calculate the accumulated degree hours (ADH) for Chrysomya pinguis larvae (base temperature: 12.3℃)a) The numbers at the 'Date' indicate the remaining days before the discovery of the body. Date 0 is the day when the body was
discovered.
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Date'  Maximum () Minimum (‘C) Mean(C)  Corrected (+0.17°C) “Time (h) ADH (hr x °C)
0 232 151 19.15 1932 9 6318
-1 270 167 2185 2202 2 23328
-2 272 178 2250 2267 2 24888
3 257 188 2225 242 2 24288
-4 268 176 2220 2237 2 24168
5 286 16.1 2235 2252 2 24528
6 271 169 2200 2217 2 23688
-7 259 171 2150 2167 2 22488
-8 25 176 2205 222 20 198.40

Total - - - - - 1,935.30
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