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คำประกาศเกียรติคุณ รางวัล TTF AWARD
ด้านสิ่งแวดล้อมและวิทยาศาสตร์เทคโนโลยี ประจำปี 2554

หนังสือ “แมลงวันหัวเขียวที่มีความสำคัญในราชอาณาจักรไทย” 
=====================================================

         กระผมรู้สึกเป็นเกียรติและมีความยินดีเป็นอย่างยิ่ง ที่โครงการ
รางวัล TTF AWARD มหาวิทยาลัยธรรมศาสตร์ ได้ขอให้ผมเขียน
คำประกาศเกียรติคุณ ให้กับหนังสือ “แมลงวันหัวเขียวท่ีมีความสำคัญ
ในราชอาณาจักรไทย”  ที่  รองศาสตราจารย์  ดร. นายแพทย์ คม 
สุคนธสรรพ์ จากคณะแพทยศาสตร์ มหาวิทยาลัยเชียงใหม่ เป็นผู้แต่ง
เรียบเรียงข้ึน จากการท่ีได้อ่านหนังสือเล่มน้ีอย่างละเอียด ทำให้ทราบ
ว่าหนังสือเล่มนี้เป็นหนังสือทางกีฏวิทยาเล่มหนึ่งที่มีประโยชน์อย่าง
ยิ่ง เหมาะสำหรับนิสิตนักศึกษาที่ศึกษาเกี่ยวกับแมลงทางการแพทย์
และสัตวแพทย์ (กีฏวิทยาทางการแพทย์และสัตแพทย์) นอกจากนี้ยัง
เป็นหนังสือที่มีประโยชน์ เหมาะสำหรับนักกีฏวิทยาหรือผู้ที่ทำงาน
เกี่ยวข้องกับงานกีฏวิทยาที่ปฏิบัติหน้าที่ในหน่วยงานของรัฐ หน่วย
งานเหล่านี้รวมไปถึงกรมควบคุมโรค กระทรวงสาธารณสุข กรม
ปศุสัตว์ กระทรวงเกษตรและสหกรณ์  และสถาบันนิติวิทยาศาสตร์ 
กระทรวงยุติธรรม
           นอกจากหนังสือ     “แมลงวันหัวเขียวที่มีความสำคัญในราช
อาณาจักไทย”   เล่มนี้ ได้บรรจุรายละเอียดในหลายๆ ด้านของแมลง
วันหัวเขียวอาทิ  ความหลากหลายทางชนิด ชีววิทยา   



สัณฐานวิทยา    โทษและประโยชน์ของแมลงวันหัวเขียว   การนำ
แมลงวันหัวเขียวไปประยุกต์ใช้
       ในการงานนิติเวชกีฏวิทยาแล้ว ยังคงเป็นเป็นหนังสือต้นแบบที่ 
รองศาสตราจารย์ ดร. นายแพทย์ คม สุคนธสรรพ์ได้รวบรวมสารความรู้
ของแมลงวันหัวเขียวตั้งแต่พื้นฐานจนถึงการนำไปประยุกต์ใช้งานได้
จริง เป็นการจัดการผสมผสานองค์ความรู้ท่ีได้จากห้องทดลองและภาค
สนามให้เป็นหน่ึงเดียวอย่างน่าอัศจรรย์ย่ิง  ผมในฐานะเป็นนักกีฏวิทยา
คนหนึ่ง ขอชื่นชมกับผลงานชิ้นสำคัญนี้ ที่ รองศาสตราจารย์ ดร. นาย
แพทย์ คม สุคนธสรรพ์ ได้รวบรวมเรื่องราวอันน่าสนใจของแมลงวัน
หัวเขียวที่สำคัญในราชอาณาจักรไทย ซึ่งถือว่าเป็นแมลงที่สำคัญทาง
การแพทย์กลุ่มหนึ่งที่พวกเราทุกคนควรให้ความสำคัญและเข้าใจใน
รายละเอียดอย่างแท้จริง
      ขอขอบพระคุณโครงการรางวัล TTF AWARD อีกคร้ัง ท่ีให้โอกาส
กระผมได้เขียนคำประกาศเกียรติคุณในผลงานชิ้นนี้ ซึ่งถือได้ว่าเป็น
ผลงานชิ้นเอกชิ้นหนึ่งที่มีประโยชน์อย่างมากในการพัฒนาการศึกษา
ทางด้านกีฏวิทยาทางการแพทย์และสัตวแพทย์ของประเทศไทยเป็น
ผลงานท่ีให้สาระน่ารู้อันจะนำไปสู่การบริหารจัดการแมลงวันหัวเขียว
ให้ถูกต้อง เพื่อให้เกิดประโยชน์สูงสุดต่อไป
    

ศาสตราจารย์ ดร. ธีรภาพ เจริญวิริยะภาพ



        ก่อตั้งขึ้นในเดือนตุลาคม พ.ศ. 2535 ในโอกาสที่บริษัท โตโยต้า 
มอเตอร์ ประเทศไทย จำกัด ดำเนินงานมาครบรอบ 30 ปีด้วยเงินทุน
จดทะเบียนเริ่มแรก 30 ล้านบาท ซึ่งมูลนิธิฯ ได้นำเงินดอกผลมาดำเนิน
กิจกรรมภายใต้วัตถุประสงค์เพื่อส่งเสริมการศึกษาพัฒนาคุณภาพชีวิต
และสิ่งแวดล้อม รวมทั้งกิจกรรมสาธารณประโยชน์ด้านอื่นๆ โดยร่วม
มือกับผู้ทรงคุณวุฒิ จากหน่วยราชการ องค์กรพัฒนาเอกชนและองค์กร
สาธารณกุศลต่างๆ
         ในปัจจุบันมูลนิธิฯ  มีทุนจดทะเบียนทั้งสิ้น 400 ล้านบาท  ด้วย
นโยบายการพัฒนาอย่างยั่งยืน มูลนิธิฯ จึงได้มุ่งเน้นในการช่วยเหลือ
สังคมอย่างต่อเนื่อง โดยเฉพาะอย่างยิ่งมูลนิธิฯ ต้องการพัฒนาเยาวชน
ทั้งในด้านการศึกษา คุณภาพชีวิตและสิ่งแวดล้อม ให้มีความเป็นอยู่
ท่ีดีข้ึน และเติบโตเป็นบุคลากรท่ีมีคุณภาพเป็นกำลังสำคัญในการพัฒนา
ประเทศของเราให้เจริญก้าวหน้าต่อไป



ประธานมูลนิธิโตโยต้าประเทศไทย        พลตำรวจเอกเภา  สารสิน
รองประธานมูลนิธิโตโยต้าประเทศไทย มร. เคียวอิจิ      ทานาดะ
กรรมการ
 ดร. เสนาะ อูนากูล
 ดร. พิสิฎฐ       ภัคเกษม
 ดร. เจตน์        สุจริตกุล
 ดร. ชาญวิทย์   เกษตรศิริ
 ศ.นพ. ภิรมย์   กมลรัตนกุล อธิการบดีจุฬาลงกรณ์มหาวิทยาลัย
           ศ.ดร. สมคิด    เลิศไพฑูรย์ อธิการบดีมหาวิทยาลัยธรรมศาสตร์
           คุณธนกร      ศรีจอมขวัญ ประธานชมรมผู้แทนจำหน่ายโตโยต้า
 คุณมาโนช      ลี้โกมลชัย  ประธานชมรมความร่วมมือโตโยต้า
 คุณประมนต์   สุธีวงศ์
 คุณนินนาท     ไชยธีรภิญโญ
 คุณวิเชียร เอมประเสริฐสุข รองกรรมการผู้จัดการใหญ่
 คุณสุทธิ   จันทร์วิเมลือง             ผู้ช่วยกรรมการผู้จัดการใหญ่
 คุณวุฒิกร       สุริยะฉันทนานนท์ กรรมการและเลขานุการ
 มร. โคเฮ         นาคาโอะ  เหรัญญิก



คุณประมนต์   สุธีวงศ์               ประธานคณะกรรมการ
                                                 บริษัท โตโยต้า มอเตอร์ ประเทศไทย จำกัด
คุณนินนาท     ไชยธีรภิญโญ   รองประธานคณะกรรมการ
คุณวิเชียร เอมประเสริฐสุข  รองกรรมการผู้จัดการใหญ่
คุณศุภรัตน์     ศิริสุวรรณางกูร    ผู้ช่วยกรรมการผู้จัดการใหญ่อาวุโส
มร. โคเฮ         นาคาโอะ   เหรัญญิก
นายสุทธิ   จันทร์วิเมลือง   ผู้ช่วยกรรมการผู้จัดการใหญ่
คุณวิบูลชัย   ณ  ระนอง      - ประธานกิตติมศักดิ์ชมรมผู้แทนจำหน่าย
      โตโยต้า
                                               - ที่ปรึกษากิตติมศักดิ์  คณะกรรมการบริหาร  
                                                  มูลนิธิโตโยต้าประเทศไทย
คุณจิตติมา   คงจำเนียร       - ผู้อำนวยการสำนักงานวางแผนส่งเสริมสังคม 
                                                 และสำนักเลขานุการมูลนิธิโตโยต้าประเทศไทย
                                               - เลขานุการคณะกรรมการบริหารมูลนิธิ
                                                 โตโยต้าประเทศไทย     



       1.  โครงการมอบทุนการศึกษาแก่บุตรหลานเจ้าหน้าท่ี มูลนิธิ 

            ป้องกันและปราบปรามยาเสพติด  

      2.   โครงการพ่อแม่อุปถัมภ์ มูลนิธิหมอเสม พร้ิงพวงแก้ว 

      3.   โครงการเยาวชนไทยวันพรุ่งน้ีและการมอบทุนการศึกษา

             เด็กยากจนในภาคเหนือ มหาวิทยาลัยแม่ฟ้าหลวง

      4.   โครงการมอบทุนการศึกษาแก่เด็กขาดแคลนใน

             ภาคตะวันออกเฉียงเหนือ มหาวิทยาลัยขอนแก่น  

      5.   โครงการมอบทุนการศึกษาแก่เด็กขาดแคลนในภาคใต้ 

             มหาวิทยาลัยราชภัฎภูเก็ต

      6.   โครงการมอบทุนการศึกษาแก่เด็กขาดแคลนใน

            ภาคตะวันออกมหาวิทยาลัยบูรพา  

     7.    โครงการมอบทุนการศึกษาแก่นักศึกษาพยาบาล 

            คณะพยาบาลศาสตร์   มหาวิทยาลัยขอนแก่น

     8.    โครงการรางวัลมูลนิธิโตโยต้าประเทศไทย (TTF AWARD) 

     9.    โครงการมอบทุนเพ่ือส่งเสริมการศึกษาประวัติศาสตร์ 

             ศิลปวัฒนธรรมและความรู้เก่ียวกับประเทศเพ่ือนบ้านมูลนิธิ

            โครงการตำราสังคมศาสตร์และมนุษย์ศาสตร์



1. การสนับสนุนการจัดสร้างอาคารเรียนโรงเรียนตำรวจตระเวนชายแดน
    กองบัญชาการตำรวจตระเวนชายแดน
2.โครงการอาหารกลางวัน “หนูรักผักสีเขียว”  คณะสาธารณสุขศาสตร์ 
    มหาวิทยาลัยขอนแก่น และการจัดพิมพ์หนังสือโภชนาการที่ดี  
3.โครงการสานสายใยเด็กไทยรักสุขภาพ คณะพยาบาลศาสตร์ 
    มหาวิทยาลัยขอนแก่น  
4.โครงการบ้านตะวันใหม่ มูลนิธิป้องกันและปราบปรามยาเสพติด         
5.โครงการผ่าตัดแก้ไขอาการปากแหว่งเพดานโหว่ในเด็กพิการสำนักงาน
    บรรเทาทุกข์และประชานามัยพิทักษ์
6.โครงการพัฒนาการปลูกไม้ดอกไม้ประดับในโครงการไม้ดอกเมืองหนาว
    ตามพระราชดำริและโครงการคำพ่อสอน  มูลนิธิพระดาบส 



      1. โครงการต้นน้ำต้นชีวิตสมาคมปกาเกอะญอเพื่อการพัฒนาสังคมและ
          สิ่งแวดล้อม

        มหาวิทยาลัยธรรมศาสตร์ โดยสถาบันทรัพยากรมนุษย์ ได้จัดตั้งรางวัล
ให้นักทรัพยากรมนุษย์ดีเด่นแห่งประเทศไทย (Thailand Top 100 HR Award)
โดยมีวัตถุประสงค์เพื่อร่วมยกย่องและเชิดชูเกียรติผู้ทำคุณประโยชน์แก่สัง
คมไทย รวมถึงองค์กรต่างชาติ ในด้านทรัพยากรมนุษย์ให้กับประเทศไทย 
และเพื่อตระหนักถึงคุณค่าของบุคคลเหล่านั้น ที่ได้อุทิศตนในการพัฒนา 
ทุ่มเท ความรู้ความสามารถและประสบการณ์ เพื่อสร้างสรรค์และพัฒนา
ทรัพยากรมนุษย์ของประเทศไทย 
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(entomology) (zoology) 

(arthropod) 

(insect) . . 2542 

 “ ” [ ]
3 6

1 2  

“ ”
2 8  

“ ” “ ” 

“ ” “ ”  

8 “ ”[1]

 

 (medical entomology)

 “fly” 

  

“fly”  

 “fleoge” “flie” [2] 

 

“flyve”  “fluga” “flue” “fluge” 

“flue” “fliege”[2] 

 “mouche”

“mosca”  “maksika”

(  - - ) “mushka”

“musca” “muk” 

 Musca sorbens[2] 
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“blow fly

metallic fly”    

        

 “

”  

“ ”  “ ”

 (classification) 

(scientific name)

(species) Carolus Linnaeus ( . . 2260 2321)

  2 binomial 

system  (genus) 

 (species)

  

 

Chrysomya megacephala Chrysomya megacephala

Chrysomya megacephala[3]

  

. . Chrysomya chani Kurahashi, 

1979 Kurahashi . . 1979 

 

. .   

Chrysomya megacephala (Fabricius, 1794) 

 Chrysomya megacephala
Fabricius  

Musca megacephala . . 1794 
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[4]  

 (kingdom) Animalia

phylum Arthropoda

(class) Hexapoda (Insecta)

(order) Diptera

(suborder) Brachycera

infraorder Muscomorpha ( Cyclorrhapha)[4;5]

(section) Schizophora

(subsection) Calyptratae

superfamily Oestroidea

(family) Calliphoridae[6]

Arthropoda “arthros” (joint) 

“poda”  (foot) 
[7]

� (bilateral symmetry)

� (exoskeleton) (chitin)

�  (embryo) 1 

1 

�   

(feeding)

� (hemocoel)  

(hemolymph)

� (nerve cord)  (ventral) 

(dorsal)

  

80 [8] Hexapoda 

 3 

(head) (thorax) (abdomen) 1
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3  2  3  

 1 8, 9, 10 

11 [9] 

Diptera 2 (1 ) 

“Diptera”  “di”

“pteron” Diptera  1  

2 

 halter

(complete metamorphosis holometabolous)  4 

(egg) (larva maggot)  (pupa) 

(adult) 100,000 

  [8] 

infraorder Muscomorpha 

Cyclorrhapha[4;5] infraorder Muscomorpha 

3  3 arista 

 (species identification) 

infraorder Muscomorpha head capsule 
[10]

  

 133 1,450 [11] 

[12] 

 . . 2522  42 Yuriy G. 

Verves  

 70 [11]

6 Dr. Hiromu 

Kurahashi     

 76
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7 (subfamily)  AMENIINAE 5 , 

BENGALIINAE 12 , CALLIPHORINAE 22 ,

CHRYSOMYINAE 9 , PHUMOSIINAE 3 ,

POLLENIINAE 3   RHINIINAE 22

 

AMENIINAE

(tribe) Ameniini

Silbomyia
Silbomyia asiatica

Catapicephalini

Catapicephala 
Catapicephala kurahashii
Catapicephala micans
Catapicephala michikoae
Catapicephala sinica

BENGALIINAE

Bengalia
Bengalia asymmetria
Bengalia bezzii
Bengalia chiangmaiensis 
Bengalia emarginat 
Bengalia jejuna
Bengalia labiata
Bengalia pseudovaricolor
Bengalia siamensis 
Bengalia torosa
Bengalia varicolor
Bengalia xanthopyga
Verticia 
Verticia fasciventris
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CALLIPHORINAE

Calliphorini

Calliphora
Calliphora pattoni
Calliphora vicina
Calliphora vomitoria
Onesia
Onesia parafacialis
Polleniopsis
Polleniopsis pilosa
Tainanina
Tainanina pilisquama
Tainanina sarcophagoides
Tricycleopsis
Tricycleopsis paradoxa

Luciliini (Dr. Hiromu Kurahashi )

Hemipyrellia
Hemipyrellia ligurriens*
Hemipyrellia pulchra
Hemipyrellia tagaliana
Hypopygiopsis
Hypopygiopsis fumipennis
Hypopygiopsis infumata
Hypopygiopsis tumrasvini
Lucilia

(subgenus) Lucilia
Lucilia cuprina*
Lucilia porphyrina
Lucilia sinensis
Lucilia papuensis
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Melanomyini

Melinda
Melinda nigripalpis
Melinda nuortevae
Melinda parafacialis
Melinda scutellata

CHRYSOMYINAE

Chrysomyini

Ceylonomyia
Ceylonomyia nigripes* 
( Chrysomya nigripes)

Achoetandrus
Achoetandrus rufifacies*
( Chrysomya rufifacies)

Achoetandrus villeneuvi*
( Chrysomya villeneuvi)
Chrysomya
Chrysomya bezziana*
Chrysomya chani*
Chrysomya defixa
Chrysomya megacephala*
Chrysomya pinguis
Chrysomya thanomthini

PHUMOSIINAE

Caiusa
Caiusa indica
(Dr. Hiromu Kurahashi Phumosia indica)

Caiusa testacea
(Dr. Hiromu Kurahashi Phumosia testacea)

Phumosia
Phumosia promittens
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POLLENIINAE

Dexopollenia
Dexopollenia fangensis
Dexopollenia yuphae
Pollenia
Pollenia chotei

RHINIINAE

Cosmiini

Borbororhinia
Borbororhinia bivittata
Borbororhinia laojanae
Sumatria
Sumatria chiekoae
Cosmina
Cosmina biplumosa
Cosmina limbipennis
Cosmina nipae
Cosmina pinangiana
Cosmina thailandica
Cosmina vanidae
Isomyia
Isomyia cupreoviridis
Isomyia dotata
Isomyia facialis
Isomyia lugubri
Isomyia viridaurea

Rhiniini

Idiella 
Idiella divisa
Idiella euidielloides
Idiella mandarina
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Idiella sternalis
Rhinia 
Rhinia apicalis
Stomorhina 
Stomorhina discolor
Stomorhina siamensis
Stomorhina xanthogaster

_______________________________

�  . . 2522 
[12] 

�  

. . 2548 Yuriy G. Verves[11]

� *

 

 

( 81.9 85.7) 

Chrysomya megacephala ( 9.1 15.6) Achoetandrus
rufifacies Lucilia cuprina

95 [13-15] 

  

 Chrysomya megacephala  ( 74.6 78.0) 

Achoetandrus rufifacies ( 16.8 19.6)[16;17]

 1
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 . . 2550 2553 

 350   2,444        

 1  

 Chrysomya mega-
cephala  ( 38) Chrysomya pinguis, Chrysomya
chani, Chrysomya thanomthini, Achoetandrus rufifacies, Achoetandrus villeneuvi,
Ceylonomyia nigripes, Lucilia cuprina, Lucilia papuensis, Lucilia porphyrina, 
Hemipyrellia ligurriens, Hemipyrellia pulchra, Hypopygiopsis infumata
Hypopygiopsis tumrasvini[18]

6 (zoogeographical regions 

“realms”) 19 
[19]

 (World Wildlife Fund) 

8  (ecoregion)[20]

� Afrotropic  

Sahara

� Antarctic 

� Australasia  

� Palearctic   

� Indo-Malay

  

� Nearctic

� Neotropic 
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� Oceania  

� Chrysomya megacephala[11]

Chrysomya megacephala
� Afrotropic 

� Australasia 

� Palearctic   

 

( ) (

) 

� Indo-Malay (  

   ) 

 

(  ) 

(

)[21] 

(  )

 

� Nearctic (  

 )

� Neotropic     
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Bering

chang 2,110 [6] 

. . 2519   
[15]  

1,700 

500  . . 2522 
[12]  

 1  

2,667 

Dr. Rokuro Kano  . . 2518

  . . 2550 2553 
[17]

 1,700 

 , 
[18] 

 

 

Chrysomya megacephala 

   . . 

2527[22]  . . 2544[23]

Chrysomya megacephala
30   

 

  

Chrysomya megacephala (indicator) 

 (Dr. Hiromu Kurahashi, )

 

    . . 2550 2553   
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Chrysomya megacephala 

Specimens examined. – THAILAND: 1 , Chiang Mai, Doi Saket, Ban Pang 

Daeng, 508 m, 25.vii.2007, K.L. Sukontason; 2 , Chiang Mai, Doi Saket, Ban 

Pang Daeng, 508 m, 25.vii.2007, T. Chaiwong; 2 , Chiang Mai, Doi Saket, Doi 

Nang Kaew, 1,142 m, 25.vii.2007, N. Bunchu; 3 5 , Lampang, Hang Chat, Doi 

Khun Tan, 523 m, 28.vii.2007, K.L. Sukontason; 1 , Lampang, Hang Chat, Doi 

Khun Tan, 523 m, 28.vii.2007, S. Upakut; 3 , Chiang Mai, Muang, Huay Tung 

Tao, 354 m, 3.xii.2007, K. Moophayak; 2 , Chiang Rai, Mae Chan, Pa Tueng, 

449 m, 4.xii.2007, K.L. Sukontason; 3 2 , Chiang Rai, Mae Chan, Pa Tueng, 

Huai Ma Hin Fon waterfall, 500 m, 5.xii.2007, K.L. Sukontason; 2 3 , Chiang 

Rai, Mae Suay, 457 m, 6.xii.2007, K. Moophayak; 2 , Chiang Mai, Muang, Doi 

Suthep, 817 m, 7.xii.2007, R. Ngoen-klan; 3 , Chiang Mai, Muang, Doi Suthep, 

905 m, 7.xii.2007, K. Moophayak; 1 5 , Chon Buri, Muang, 15.i.2009, K. 

Moophayak; 125 551 , Chiang Mai, Hang Dong, Ban Pong moo 3, 498 m,

20.v.2009, R. Ngoen-klan; 12 34 , Chiang Mai, Mae Rim, San Pong, Ban 

Nhong Arbchang, 310 m, 23.v.2009, R. Ngoen-klan; 10 26 , Chiang Mai, Mae 

Rim, Pong Yeang, 746 m, 3.vii.2009, R. Ngoen-klan; 10 96 , Chiang Mai, Mae 

Rim, Saluang, 353 m, 15.viii.2009, R. Ngoen-klan; 3 , Chiang Mai, Doi Saket, 

Doi Nang Kaew, 1,142 m, 14.xi.2009, K.L. Sukontason; 6 40 , Chiang Mai, 

Muang, Mae Hia, Doi Kham temple, 356 m, 25.xi.2009, R. Ngoen-klan; 12 58 ,

Chiang Mai, Muang, Fa Ham, 309 m, 7.xii.2009, R. Ngoen-klan; 2 3 , Chiang 

Mai, Chom Thong, Doi Inthanon, 415 m, 11.xii.2009, T. Klongklaew; 9 58 ,

Chiang Mai, Muang, Nong Hoi, 311 m, 22.xii.2009, R. Ngoen-klan; 9 21 ,

Chiang Mai, Mae Rim, Mae Raem, Tardmok waterfall, 508 m, 6.i.2010, R. Ngoen-

klan; 51 62 , Chiang Mai, Muang, Suthep, 349 m, 8.i.2010, R. Ngoen-klan; 2

86 , Chiang Mai, Muang, Changpuek, Nong Ho, 385 m, 1.ii.2010, R. Ngoen-klan.
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� Chrysomya pinguis[6]

Chrysomya pinguis 

� Palearctic ( )     

( ) 

� Indo-Malay  

 (  

          )

( ) 

( ) 

 ( )

( ) 

( ) -

 

Chrysomya pinguis  . . 2550 2553 

Specimens examined. – THAILAND: 1 , Chiang Mai, Doi Saket, Ban Pang 

Aunt, 907 m, 8.iii.2007, N. Bunchu; 4 4 , Chiang Mai, Doi Saket, Doi Nang 

Kaew, 1,142 m, 25-26.vii.2007, T. Chaiwong; 1 1 , Chiang Mai, Doi Saket, Doi 

Nang Kaew, 1,142 m, 25-26.vii.2007, N. Bunchu; 2 2 , Chiang Mai, Doi Saket, 

Doi Nang Kaew, 1,016 m, 26.vii.2007, K.L. Sukontason; 2 2 , Chiang Mai, Doi 

Saket, Doi Nang Kaew, 1,142 m, 25-26.vii.2007, K.L. Sukontason; 1 2 , Chiang 

Rai, Mae Chan, Pa Tueng, Huai Ma Hin Fon waterfall, 500 m, 5.xii.2007, K.L. 

Sukontason; 1 , Chiang Rai, Mae Chan, Pa Tueng, Huai Ma Hin Fon waterfall, 

500 m, 5.xii.2007, S. Upakut; 2 3 , Chiang Mai, Muang, Doi Suthep, 955 m, 

5.iii.2008, K. Moophayak; 3 5 , Chiang Mai, Doi Saket, Doi Nang Kaew, 1,142 

m, 6.iii.2008, K. Moophayak; 2 4 , Chiang Mai, Hang Dong, Ban Pong moo 3, 

498 m, 20.v.2009, R. Ngoen-klan; 8 25 , Chiang Mai, Mae Rim, Mae Raem, 

Tardmok waterfall, 508 m, 21.v.2009, R. Ngoen-klan; 19 , Chiang Mai, Muang, 

Doi Suthep, 1,138 m, 11.vi.2009, R. Ngoen-klan; 3 8 , Chiang Mai, Mae Rim, 

Pong Yeang, 746 m, 21.vii.2009, R. Ngoen-klan; 2 3 , Chiang Mai,    Chom 
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Thong, Doi Inthanon, 415 m, 11.xi.2009, K. Moophayak; 1 , Chiang Mai, Chom 

Thong, Doi Inthanon, 2,149 m, 11.xi.2009, K. Moophayak; 1 , Chiang Mai, 

Chom Thong, Doi Inthanon, 1,494 m, 11.xi.2009, K. Moophayak; 1 2 , Chiang 

Mai, Chom Thong, Doi Inthanon, 2,444 m, 12.xi.2009, K. Moophayak; 1 1 ,

Chiang Mai, Chom Thong, Doi Inthanon, 1,104 m, 13.xi.2009, K. Moophayak; 6

1 , Chiang Mai, Chom Thong, Doi Inthanon, 1,142 m, 14.xi.2009, K. 

Moophayak.

� Chrysomya chani[11]

Chrysomya chani Indo-Malay

 

( ) (

) ( ) (

) (

)[21] 

 

Chrysomya chani 60 700 
[6]   

[12]  . . 2519 Chrysomya chani  

1,400  

. . 2550 2553  

335 1,142 

Specimens examined. – THAILAND: 2 , Chiang Mai, Doi Saket, Doi Nang 

Kaew, 972 m, 7.iii.2007, N. Bunchu; 2 1 , Chiang Mai, Doi Saket, Nam Mae 

Kuang, 551 m, 7.iii.2007, K. Moophayak; 1 1 , Chiang Mai, Hang Dong, Huay 

Mae Kanin, 552 m, 13.iii.2007, N. Bunchu; 1 2 , Chiang Mai, Doi Saket, Ban 

Pang Aunt, 907 m, 8.iii.2007, N. Bunchu; 1 1 , Chiang Mai, Muang, Huay Tung 

Tao, 335 m, 24.vii.2007, N. Bunchu; 1 1 , Chiang Mai, Muang, Doi Suthep, 817 

m, 27.vii.2007, K. Moophayak; 4 , Lampang, Hang Chat, Doi Khun Tan, 523 m, 

28.vii.2007, T. Chaiwong; 2 3 , Chiang Rai, Mae Chan, Pa Tueng, Huai Ma Hin 
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Fon waterfall, 500 m, 5.xii.2007, K.L. Sukontason; 2 3 , Chiang Rai, Mae 

Chan, Pa Tueng, Huai Ma Hin Fon waterfall, 500 m, 5.xii.2007, T. Chaiwong; 2

8 , Lampang, Hang Chat, Doi Khun Tan, 523 m, 8.xii.2007, K.L. Sukontason; 

1 , Chiang Mai, Muang, Doi Suthep, 866 m, 5.iii.2008, K. Moophayak; 1 5 ,

Lampang, Hang Chat, Doi Khun Tan, 523 m, 7.iii.2008, K. Moophayak; 1 ,

Chiang Mai, Muang, Doi Suthep, 931 m, 5.iii.2008, K. Moophayak; 2 , Chiang

Mai, Muang, Suthep, 349 m, 19.v.2009, R. Ngoen-klan; 1 1 , Chiang Mai, Hang 

Dong, Ban Pong moo 4, 363 m, 20.v.2009, R. Ngoen-klan; 12 25 , Chiang Mai, 

Hang Dong, Ban Pong moo 3, 498 m, 20.v.2009, R. Ngoen-klan; 4 , Chiang Mai, 

Muang, Mae Hia, Doi Kham temple, 356 m, , 26.vi.2009, R. Ngoen-klan; 1 2 ,

Chiang Mai, Mae Rim, Pong Yeang, 746 m, 21.vii.2009, R. Ngoen-klan; 4 ,

Chiang Mai, Muang, Doi Suthep, 918 m, 13.xi.2009, K. Moophayak; 2 2 ,

Chiang Mai, Doi Saket, Doi Nang Kaew, 1,142 m, 14.xi.2009, K. Moophayak; 1

1 , Chiang Mai, Muang, Doi Suthep, 1,075 m, 7.xii.2009, T. Chaiwong.

� Chrysomya bezziana[11]

Chrysomya bezziana
� Afrotropic 

� Australasia 

� Palearctic    

� Indo-Malay

(

)

(  ) 

( )[21]

60 894 [6] 

 [12]   

. . 2519 Chrysomya bezziana  2,300 
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� Chrysomya thanomthini[11]

Chrysomya thanomthini Indo-Malay

(

) ( ) (

)  

Chrysomya thanomthini  . . 2550 2553 

Specimens examined. – THAILAND: 2 2 , Chiang Mai, Doi Saket, Doi 

Nang Kaew, 972 m, 8.iii.2007, N. Bunchu; 1 , Chiang Mai, Doi Saket, Doi Nang 

Kaew, 1,016 m, 25.vii.2007, T. Chaiwong; 1 , Chiang Mai, Doi Saket, Doi Nang 

Kaew, 1,016 m, 6.xii.2007, S. Upakut; 1 , Chiang Mai, Muang, Doi Suthep, 1,075 

m, 7.xii.2007, S. Upakut; 1 3 , Chiang Mai, Chom Thong, Doi Inthanon, 2,149 

m, 11.xi.2009, K. Moophayak; 1 , Chiang Mai, Chom Thong, Doi Inthanon, 

2,444 m, 12.xi.2009, K. Moophayak; 1 , Chiang Mai, Chom Thong, Doi 

Inthanon, 444 m, 12.xi.2009, K. Moophayak.

� Achoetandrus rufifacies[11]

Achoetandrus rufifacies

� Australasia  

( ) 

� Palearctic  (  

  )  

� Indo-Malay       

(  )

  (        



28

 

) (

) (  )

( )[21] 

   

� Nearctic  (

  )

� Neotropic  

 

894 [6] 

 

. . 2550 2553 

Achoetandrus rufifacies
Specimens examined. – THAILAND: 1 , Chiang Mai, Doi Saket, Ban Pang 

Aunt, 907 m, 8.iii.2007, N. Bunchu; 1 , Chiang Mai, Chom Thong, Doi Inthanon, 

924 m, 12.iii.2007, N. Bunchu; 1 2 , Chiang Mai, Sa Moeng - Hang Dong Rd,

390 m, 13.iii.2007, N. Bunchu; 1 1 , Chiang Mai, Hang Dong, Huay Mae 

Kanin, 552 m, 13.iii.2007, N. Bunchu; 5 2 , Lampang, Hang Chat, Doi Khun 

Tan, 523 m, 7.vii.2007, K. Moophayak; 1 3 , Lampang, Hang Chat, Doi Khun 

Tan, 523 m, 8.vii.2007, K.L. Sukontason; 40 25 , Chiang Mai, Huay Tung Tao, 

Muang, 405 m, 5.iii.2008, K. Moophayak; 2 2 , Chiang Mai, Muang, Doi 

Suthep, 866 m, 5.iii.2008, K. Moophayak; 4 , Kanchanaburi, Ban U Long, Thong 

Pa Phoom, 16.i.2009, K. Moophayak; 1 2 , Chiang Mai, Muang, Chang Puek, 

8.iii.2009, K. Moophayak; 3 4 , Chiang Mai, Hang Dong, Ban Pong, 1.iv.2009, 

K. Moophayak; 1 1 , Chiang Mai, Hang Dong, Nong kaeow, 552 m, 2.iv.2009, 

K. Moophayak; 1 1 , Chiang Mai, Hang Dong, Nam Phare, 326 m, 2.iv.2009, 
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K. Moophayak; 2 2 , Chiang Mai, Muang, Fah-ham, 309 m, 5.iv.2009, K. 

Moophayak; 3 , Chiang Mai, Mae Rim, Saluang, 353 m, 6.iv.2009, K. 

Moophayak; 1 , Chiang Mai, Mae Rim, San Pong, 6.iv.2009, K. Moophayak;

11 78 , Chiang Mai, Muang, Mae Hia, Doi Kham temple, 356 m, 18.v.2009, R. 

Ngoen-klan; 14 51 , Chiang Mai, Muang, Suthep, 349 m, 19.v.2009, R. Ngoen-

klan; 14 28 , Chiang Mai, Hang Dong, Nam Phrae, 326 m, 9.vi.2009, R. 

Ngoen-klan; 3 6 , Chiang Mai, Mae Rim, Pong Yeang, 746 m, 3.vii.2009, R. 

Ngoen-klan; 31 52 , Chiang Mai, Mae Rim, San Pong, Ban Nhong Arbchang, 

310 m, 25.vii.2009, R. Ngoen-klan; 4 , Chiang Mai, Hang Dong, Ban Pong moo 

4, 363 m, 13.viii.2009, R. Ngoen-klan; 4 17 , Chiang Mai, Muang, Nong Hoi, 

311 m, 12.ix.2009, R. Ngoen-klan; 3 9 , Chiang Mai, Muang, Fa Ham, 309 m, 

7.xi.2009, R. Ngoen-klan.

� Achoetandrus villeneuvi [11]

Achoetandrus villeneuvi

Indo-Malay  (

) 

 ( ) 

  

( ) (

) ( )[21]

 

1,700 [6]  

 . . 2519[15]

Achoetandrus villeneuvi  500 1,700 

 800  

. . 2522 [12] 

  

1,685 
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. . 2550 2553 

 310 1,587 [18] 

Specimens examined. – THAILAND: 1 , Chiang Mai, Muang, Doi Suthep, 

1,587 m, 4.iii.2007, K. Moophayak; 1 , Chiang Mai, Doi Saket, Nam Mae Kuang, 

551 m, 7.iii.2007, N. Bunchu; 1 , Chiang Mai, Doi Saket, Ban Pang Aunt, 907 m, 

8.iii.2007, K. Moophayak; 2 , Chiang Rai, Mae Chan, Pa Tueng, Huai Ma Hin 

Fon waterfall, 500 m, 5.xii.2007, T. Chaiwong; 1 1 , Chiang Rai, Mae Suay, 

461 m, 6.xii.2007, K.L. Sukontason; 1 1 , Chiang Mai, Muang, Doi Suthep, 817 

m, 7.xii.2007, T. Chaiwong; 3 , Chiang Mai, Muang, Doi Suthep, 1,075 m, 

7.xii.2007, R. Ngoen-klan; 2 1 , Lampang, Hang Chat, Doi Khun Tan, 523 m, 

8.xii.2007, S. Upakut; 2 2 , Lampang, Hang Chat, Doi Khun Tan, 523 m, 

8.xii.2007, K.L. Sukontason; 2 3 , Chiang Mai, Muang, Huay Tung Tao, 405 m, 

5.iii.2008, K. Moophayak; 1 , Chiang Mai, Muang, Mae Hia, Doi Kham temple, 

356 m, 18.v.2009, K. Moophayak; 1 1 , Chiang Mai, Muang, Mae Hia, Doi

Kham temple, 356 m, 18.v.2009, R. Ngoen-klan; 2 24 , Chiang Mai, Hang 

Dong, Ban Pong moo 3, 498 m, 20.v.2009, R. Ngoen-klan; 24 42 , Chiang Mai, 

Muang, Doi Suthep, 1,138 m, 25.v.2009, R. Ngoen-klan; 7 , Chiang Mai, Hang 

Dong, Ban Pong moo 4, 363 m, 9.vi.2009, R. Ngoen-klan; 1 15 , Chiang Mai, 

Mae Rim, Huey Tueng Tao, 335 m, 16.viii.2009, R. Ngoen-klan; 1 3 , Chiang 

Mai, Mae Rim, San Pong, Ban Nhong Arbchang, 310 m, 21.vii.2009, R. Ngoen-

klan; 1 , Chiang Mai, Muang, Doi Suthep, 918 m, 13.xi.2009, T. Klong-klaew.

� Ceylonomyia nigripes[11]

Ceylonomyia nigripes
� Australasia   

 

� Palearctic  ( ) 

� Indo-Malay     (

)   ( )  
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   (   )    

(

) ( )[21] 

Ceylonomyia nigripes 60 1,600 
[6] 

  . . 2519[15] Ceylo-
nomyia nigripes  500 1,700 

800  . . 2522 

 [12]  

  1,351 

 

 Ceylonomyia nigripes
 

 . . 2550 2553 

Ceylonomyia nigripes
Specimens examined. – THAILAND: 1 2 , Chiang Mai, Doi Saket, Ban 

Pang Daeng, 551 m, 7.iii.2007, K. Moophayak; 1 , Chiang Mai, Doi Saket, Nam 

Mae Wan bridge, 442 m, 7.iii.2007, N. Bunchu; 1 , Chiang Mai, Doi Saket, Doi 

Nang Kaew, 972 m, 7.iii.2007, T. Chaiwong; 1 , Chiang Mai, Doi Saket, Doi 

Nang Kaew, 972 m, 8.iii.2007, N. Bunchu; 1 , Chiang Rai, Muang, Khun Korn 

waterfall, 630 m, 5.xii.2007, T. Chaiwong; 2 10 , Lampang, Hang Chat, Doi 

Khun Tan, 523 m, 8.xii.2007, T. Chaiwong; 3 1 , Lampang, Hang Chat, Doi 

Khun Tan, 523 m, 8.xii.2007, K.L. Sukontason; 3 4 , Kanchanaburi, Thong Pa 

Phoom, Ban U Long, 16.i.2009, K. Moophayak; 2 37 , Chiang Mai, Hang 

Dong, Ban Pong moo 3, 498 m, 20.v.2009, R. Ngoen-klan; 1 , Chiang Mai, Mae 
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Rim, Pong Yeang, 746 m, 21.v.2009, R. Ngoen-klan; 2 , Chiang Mai, Muang, 

Changpuek, Nong Ho, 385 m, 26.v.2009, R. Ngoen-klan; 1 2 , Chiang Mai, 

Muang, Mae Hia, Doi Kham temple, 356 m, 8.vi.2009, R. Ngoen-klan; 2 1 ,

Chiang Mai, Hang Dong, Ban Pong moo 4, 363 m, 9.vi.2009, R. Ngoen-klan; 1

1 , Chiang Mai, Mae Rim, Huey Tueng Tao, 335 m, 10.vi.2009, R. Ngoen-klan;

1 , Chiang Mai, Muang, Suthep, 349 m, 25.vi.2009, R. Ngoen-klan; 1 2 ,

Chiang Mai, Mae Rim, Mae Raem, Tardmok waterfall, 508 m, 3.vii.2009, R. 

Ngoen-klan.

� Lucilia cuprina[24]

Lucilia cuprina
� Afrotropic 

� Australasia      

� Palearctic 

 

 

( ) 

� Indo-Malay    

 (

   ) 

( ) (   

) 

 

� Nearctic

� Neotropic      
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300 

1,700  [6]

 Lucilia cuprina  

500 1,400 

 

. . 2519[15]  . . 2550 2551

 354 1,107 

 [18] 

. . 2552 2553   

Lucilia cuprina 294 363 

 

Specimens examined. – THAILAND: 2 , Chon Buri, Bang Saen beach, 

15.i.2009, K. Moophayak; 3 , Chiang Mai, Hang Dong, Ban Pong moo 4, 363 m,

20.v.2009, R. Ngoen-klan; 2 , Chiang Mai, Hang Dong, Sop Maekha, M.2, 294 

m, 24.v.2009, R. Ngoen-klan; 6 , Chiang Mai, Hang Dong, Nhong Kaeo, 306 m, 

13.vi.2009, R. Ngoen-klan; 1 , Chiang Mai, Mae Rim, San Pong, Ban Nhong 

Arbchang, 310 m, 14.vi.2009, R. Ngoen-klan; 2 , Chiang Mai, Muang, Suthep, 

349 m, 25.vii.2009, R. Ngoen-klan; 2 , Chiang Mai, Hang Dong, Nam Phrae, 326

m, 10.viii.2009, R. Ngoen-klan; 4 , Chiang Mai, Muang, Fa Ham, 309 m, 

16.viii.2009, R. Ngoen-klan; 1 , Chiang Mai, Muang, Mae Hia, Doi Kham 

temple, 356 m, 1.ix.2009, R. Ngoen-klan; 1 , Chiang Mai, Mae Rim, Saluang, 

353 m, 26.xi.2009, R. Ngoen-klan; 2 , Chiang Mai, Muang, Nong Hoi, 311 m, 

2.ii.2010, R. Ngoen-klan.

� Lucilia porphyrina[11]

Lucilia porphyrina
� Australasia   (  ) 

� Palearctic ( )  

( )
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� Indo-Malay   

 (

) ( ) 

( )  (  

 )  (

) 

 

. . 2550 2553 Lucilia porphyrina
 335 2,444  

Specimens examined. – THAILAND: 2 2 , Chiang Mai, Muang, Huay

Tung Tao, 335 m, 3.xii.2007, K.L. Sukontason; 1 1 , Chiang Rai, Mae Chan, Pa 

Tueng, 439 m, 4.xii.2007, K. Moophayak; 1 1 , Chiang Rai, Muang, Khun Korn 

waterfall, 630 m, 5.xii.2007, K. Moophayak; 2 , Chiang Rai, Mae Chan, Pa 

Tueng, Huai Ma Hin Fon waterfall, 500 m, 5.xii.2007, K.L. Sukontason; 4 ,

Chiang Rai, Mae Suay, 461 m, 6.xii.2007, T. Chaiwong; 3 5 , Chiang Mai, Doi 

Saket, Doi Nang Kaew, 1,107 m, 6.xii.2007, K. Moophayak; 3 1 , Chiang Mai, 

Doi Saket, Doi Nang Kaew, 1,016 m, 6.xii.2007, T. Chaiwong; 1 , Chiang Mai, 

Muang, Doi Suthep, 1,075 m, 7.xii.2007, R. Ngoen-klan; 33 60 , Lampang, 

Hang Chat, Doi Khun Tan, 493 m, 8.xii.2007, K. Moophayak; 15 13 , Chiang 

Mai, Muang, Doi Suthep, 866 m, 5.iii.2008, K. Moophayak; 4 2 , Chiang Mai, 

Muang, Doi Suthep, 955 m, 5.iii.2008, K. Moophayak; 2 2 , Chiang Mai, Chom 

Thong, Doi Inthanon, 1,494 m, 11.xi.2009, K. Moophayak; 1 7 , Chiang Mai, 

Chom Thong, Doi Inthanon, 2,149 m, 11.xi.2009, K. Moophayak; 3 3 , Chiang 

Mai, Chom Thong, Doi Inthanon, 2,444 m, 12.xi.2009, K. Moophayak; 1 2 ,

Chiang Mai, Muang, Doi Suthep, 918 m, 13.xi.2009, K. Moophayak; 1 2 ,

Chiang Mai, Muang, Doi Suthep, 1,104 m, 13.xi.2009, K. Moophayak.
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� Lucilia papuensis[11]

Lucilia papuensis
� Australasia  ( ) 

� Palearctic  ( )    

( ) 

� Indo-Malay  

( ) 

( )

 (  )  

 ( ) 

( )  

. . 2550 2553 Lucilia 
papuensis

Specimens examined. – THAILAND: 1 , Chiang Mai, Muang, Doi Suthep,

817 m, 4.iii.2007, K. Moophayak; 3 , Chiang Mai, Muang, Doi Suthep, 1,587 m, 

4.iii.2007, N. Bunchu; 1 2 , Chiang Mai, Doi Saket, Doi Nang Kaew, 972 m, 

8.iii.2007, N. Bunchu; 3 , Chiang Mai, Chom Thong, Doi Inthanon, Ban Mae 

Klang, 924 m, 12.iii.2007, N. Bunchu; 2 , Chiang Rai, Mae Chan, Pa Tueng, 449 

m, 4.xii.2007, K.L. Sukontason; 1 2 , Lampang, Hang Chat, Doi Khun Tan, 523 

m, 8.xii.2007, K.L. Sukontason; 1 2 , Chiang Mai, Chom Thong, Doi Inthanon, 

415 m, 11.xi.2009, K. Moophayak; 1 , Chiang Mai, Muang, Doi Suthep, 918 m, 

13.xi.2009, K. Moophayak; 1 , Chiang Mai, Muang, Doi Suthep, 1,104 m, 

13.xi.2009, K. Moophayak; 4 , Chiang Mai, Doi Saket, Ban Pang Daeng, 589 m, 

14.xi.2009, K. Moophayak.
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� Hemipyrellia ligurriens[6]

Hemipyrellia ligurriens
� Australasia ( )  

( )

� Palearctic (

) 

� Indo-Malay   

(  

 ) (

 ) ( ) 

 (  

) ( ) 

( )[21] 

  

 

 1,500 [6]

 Hemipyrellia ligurriens 

  

. . 2519[15]

500 2,000  800 

 . . 2522 [12] 

  

 2,667 

 . . 2550

2551 354 457 
[18] . . 2551 

2553 Hemipyrellia ligurriens 
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Specimens examined. – THAILAND: 2 , Chiang Mai, Muang, Huay Tung 

Tao, 352 m, 3.xii.2007, K.L. Sukontason; 11 , Chiang Rai, Mae Chan, Pa Tueng, 

449 m, 4.xii.2007, K. Moophayak; 2 , Chiang Rai, Mae Chan, Pa Tueng, Huai Ma

Hin Fon waterfall, 500 m, 5.xii.2007, T. Chaiwong; 1 2 , Chiang Rai, Mae 

Suay, 461 m, 6.xii.2007, T. Chaiwong; 1 , Chiang Mai, Muang, Doi Suthep, 817 

m, 7.xii.2007, R. Ngoen-klan; 1 1 , Chiang Mai, Hang Dong, Sob Mae Kha, 

303 m, 3.iv.2009, K. Moophayak; 2 , Chiang Mai, Muang, Mae Hia, Doi Kham 

temple, 356 m, 18.v.2009, K. Moophayak; 5 11 , Chiang Mai, Mae Rim, Pong

Yeang, 746 m, 21.v.2009, R. Ngoen-klan; 4 , Chiang Mai, Mae Rim, Saluang, 

353 m, 3.vii.2009, R. Ngoen-klan; 1 2 , Chiang Mai, Mae Rim, Huey Tueng 

Tao, 335 m, 28.ix.2009, R. Ngoen-klan; 1 4 , Chiang Mai, Muang, Nong Hoi, 

311 m, 13.i.2010, R. Ngoen-klan; 1 2 , Chiang Mai, Hang Dong, Ban Pong moo 

3, 498 m, 28.i.2010, R. Ngoen-klan; 4 , Chiang Mai, Mae Rim, San Pong, Ban 

Nhong Arbchang, 310 m, 30.i.2010, R. Ngoen-klan; 2 , Chiang Mai, Hang Dong, 

Nam Phrae, 326 m, 31.i.2010, R. Ngoen-klan.

� Hemipyrellia pulchra[11]

Hemipyrellia pulchra  

� Afrotropic 

� Palearctic 

� Indo-Malay ( )

(

) ( )

 

. . 2550 2553 Hemipyrellia 
pulchra 

Specimens examined. – THAILAND: 4 , Chiang Mai, Muang, Huay Tung 

Tao, 335 m, 19.viii.2008, K. Moophayak; 5 , Chiang Mai, Muang, Huay Tung 

Tao, 335 m, 19.v.2009, K. Moophayak; 2 , Chiang Mai, Muang, Suthep, 349 m, 
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19.v.2009, K. Moophayak; 5 , Chiang Mai, Hang Dong, Ban Pong moo 4, 363 m,

9.vi.2009, R. Ngoen-klan; 1 , Chiang Mai, Muang, Mae Hia, Doi Kham temple, 

356 m, 29.vi.2009, K. Moophayak; 2 , Chiang Mai, Muang, Changpuek, Nong 

Ho, 385 m, 8.vii.2009, R. Ngoen-klan; 37 , Chiang Mai, Mae Rim, Saluang, 353 

m, 25.vii.2009, R. Ngoen-klan; 4 , Chiang Mai, Hang Dong, Nam Phrae, 326 m, 

10.viii.2009, R. Ngoen-klan; 7 , Chiang Mai, Mae Rim, Huay Tung Tao, 331 m, 

7.xi.2009, R. Ngoen-klan; 3 , Chiang Mai, Hang Dong, Nhong Khwai, 372 m,

25.xi.2009, R. Ngoen-klan.

� Hypopygiopsis infumata[11]

Hypopygiopsis infumata Indo-

Malay

( )

( )  

  

 

. . 2550 2553 

Hypopygiopsis infumata
Specimens examined. – THAILAND: 1 , Chiang Mai, Chom Thong, Doi 

Inthanon, Ban Mae Klang, 924 m, 12.iii.2007, N. Bunchu; 1 , Chiang Mai, Sa 

Moeng - Hang Dong Rd, 390 m, 13.iii.2007, N. Bunchu; 2 , Chiang Mai, Muang, 

Huay Tung Tao, 354 m, 24.vii.2007, K.L. Sukontason; 1 , Chiang Mai, Doi 

Saket, Ban Pang Daeng, 508 m, 25.vii.2007, K. Moophayak; 2 1 , Lampang, 

Hang Chat, Doi Khun Tan, 523 m, 28.vii.2007, N. Bunchu; 2 1 , Chiang Rai, 

Mae Chan, Pa Tueng, Huai Ma Hin Fon waterfall, 500 m, 5.xii.2007, K.L. 

Sukontason; 3 1 , Lampang, Hang Chat, Doi Khun Tan, 523 m, 8.xii.2007, K.L. 

Sukontason; 1 , Chiang Mai, Muang, Doi Suthep, 866 m, 5.iii.2008, K. 

Moophayak; 1 3 , Chiang Mai, Muang, Doi Suthep, 1,138 m, 25.v.2009, R. 

Ngoen-klan; 1 , Chiang Mai, Muang, Mae Hia, Doi Kham temple, 356 m,
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4.xi.2009, R. Ngoen-klan; 2 , Chiang Mai, Muang, Doi Suthep, 349 m, 4.xi.2009, 

R. Ngoen-klan.

� Hypopygiopsis tumrasvini[11]

Hypopygiopsis tumrasvini Indo-

Malay

( ) (

)  

  

 

. . 2550 2553 

Hypopygiopsis tumrasvini 
Specimens examined. – THAILAND: 1 2 , Chiang Mai, Muang, Doi 

Suthep, 1,075 m, 27.vii.2007, K.L. Sukontason; 2 , Chiang Mai, Muang, Doi

Suthep, 817 m, 15.iii.2008, K. Moophayak; 1 , Chiang Mai, Muang, Mae Hia, 

Doi Kham temple, 356 m, 1.ix.2009, R. Ngoen-klan; 2 , Chiang Mai, Mae Rim, 

Pong Yeang, 746 m, 2.ix.2009, R. Ngoen-klan; 1 , Chiang Mai, Muang, Suthep, 

349 m, 21.ix.2009, R. Ngoen-klan; 1 , Chiang Mai, Hang Dong, Ban Pong moo 3, 

498 m, 22.ix.2009, R. Ngoen-klan; 1 , Chiang Mai, Mae Rim, Mae Raem, 

Tardmok waterfall, 508 m, 23.ix.2009, R. Ngoen-klan; 2 , Chiang Mai, Muang, 

Doi Suthep, 918 m, 13.xi.2009, K. Moophayak.

 

 
[15] 

[6]   

 
[25] [21] 

2,000 

Chrysomya megacephala, Lucilia cuprina      Hemipyrellia ligurriens    
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500 Chrysomya 
pinguis, Chrysomya thanomthini Lucilia porphyrina

 

  

2.1 

2.1  
. 

Cm, Chrysomya megacephala; Cp, Chrysomya pinguis; Cc, Chrysomya chani; Cb, 
Chrysomya bezziana; Ct, Chrysomya thanomthini; Ar, Achoetandrus rufifacies;
Av, Achoetandrus villeneuvi; Cn, Ceylonomyia nigripes; Lc, Lucilia cuprina; Lpa, 
Lucilia papuensis; Lpo, Lucilia porphyrina; Hl, Hemipyrellia ligurriens; Hp, 
Hemipyrellia pulchra; Hi, Hypopygiopsis infumata; Ht, Hypopygiopsis tumrasvini 
( )
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Calliphoridae 

 76 

Chrysomya megacephala Achoetandrus rufifacies

Chrysomya megacephala, Lucilia cuprina Hemipyrellia ligurriens
 

2,000 Chrysomya bezziana  

Achoetandrus rufifacies 750 
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4    

 

(molting) 

instar 3 

1 2 3

(anatomical plane) 

3 [1] ( 3.1) 

� sagittal plane    

2 

(left) (right)

� horizontal plane 

2  

(upper) (dorsal) (ventral) horizontal 

plane ( 90 ) sagittal plane

� transverse plane   sagittal hori-

zontal plane  2  

(anterior) (cephalic) (posterior) (caudal) 

2 

proximal basal 

distal apical ( 3.1)
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3 Hexapoda

  ( 3.2) (compound eye) 

1 

 

(marking)  

 

band stripe

3.1 
Chrysomya megacephala ( )
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3.2 
(head) (thorax) (abdomen)

Hemipyrellia ligurriens
( )

( 3.3) 

1)  

� (antenna) 

� (mouthparts)

2) 

� (leg) 3 

� (wing) 1 

� halter 1 

3)

� cercus ( = cerci) surstylus ( = surstyli) aedeagus

( )

� ovipositor 
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[1] 

� macrotrichium ( = macrotrichia) seta ( = setae)

 

alveolus ( = alveoli) 

chaetotaxy 

� microtrichium ( = microtrichia)

cuticle

__________________________
(terminology) 

McAlpine (1981)[1]

3.3 
Chrysomya megacephala (

 )
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� 

� 

� [2]

 

  

(sclerite) head capsule 

 frons frons 

clypeus frons  [gena

( = genae)]

 2 

� (ventral)  

� (posterior)  occiput 

ring[3] (nerve cord) 

(esophagus) (salivary duct)

 ( 3.4, 3.5) 

� 1 

� (ocellus, = ocelli) 3 

� 
�
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3.4 
Chrysomya megacephala (A) (B) 

( )

1 2 

� dichoptic

( 3.4A, 3.5A) 

� holoptic    sagittal plane 

( 3.4B, 3.5B) 

dichoptic Ceylonomyia nigripes 
Achoetandrus villeneuvi

[4]

(circadian 

rhythm) circadian oscillator

optic lobe[5]
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3.5 Chrysomya 
megacephala (A) (B) (

)
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ommatidium ( = ommatidia) ommatidium 

(cornea lens) facet 

ommatidium 

( 3.4)

ommatidium [6]  ommatidium
[6]

20 7 

6 

  

ommatidium ( 3.6)

3.6 ± ommatidium 
 1  (Ar, Achoetandrus rufifacies; Cm, Chrysomya 

megacephala; Cn, Ceylonomyia nigripes; Lc, Lucilia cuprina) (
[6])
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4

Chrysomya megacephala, Achoetandrus rufifacies, Ceylonomyia nigripes 
Lucilia cuprina Chrysomya megacephala ommatidium

Achoetandrus rufifacies Ceylonomyia nigripes  

( 3.6) ommatidium  

(predator)  

ommatidium  

[2;7]

ommatidium 1 1 [2] 

ommatidium [8]

 Achoetandrus rufifacies Ceylonomyia nigripes  

 Achoetandrus 
rufifacies   

Ceylonomyia nigripes  

Chrysomya megacephala [9]

ommatidium

 Chrysomya megacephala 

ommatidium ( 3.6) 

Lucilia cuprina ommatidium

 

Chrysomya megacephala ommatidium 

( 3.6) facet 

facet facet 

Chrysomya megacephala, Chrysomya pinguis 

Chrysomya chani facet 

facet 

(sexual dimorphism)  
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[7] [4] 

ommatidium

facet

(scanning electron 

microscope) facet  

� Chrysomya megacephala, Achoetandrus rufifacies
Ceylonomyia nigripes facet

� Lucilia cuprina   facet  

facet

 

� Chrysomya pinguis facet 
[10] ( 3.7) 

Chrysomya megacephala, Achoetandrus rufifacies Ceylonomyia nigripes 

facet  
[11]

3.7 
facet Chrysomya pinguis
( [10]

Elsevier 2196961250691)
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facet ommatrichium ( = ommatrichia)

interfacetal hair[12] interommatidial bristle[13]

ommatrichium 15 20  
[14;15] ( 3.8)  ommatrichium 

Chrysomya megacephala, Ceylonomyia nigripes[14], Chrysomya 
pinguis[10] Chrysomya chani 

 (mechanoreceptor)[16] (aerodynamic)[17]

3.8 
ommatrichium Chrysomya pinguis

( [10]

Elsevier 2196961250691)

(transmission 

electron microscope) Megaselis scalaris ( Phoridae) 

ommatrichium screening pigment 
[15]  

(receptor) [18]
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3 (

) ( 3.9) 

Chrysomya pinguis 2 

(sinous 

sculpture pattern) ( 3.10A) Chrysomya megacephala 

( 3.10B)

3.9 
Chrysomya megacephala

( )
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3.10 
 (A)  Chrysomya

pinguis ( [10]

Elsevier
2196961250691) (B)  Chrysomya megacephala 

 ( )
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[19] 

[4]

[2]

 

(fast type) 2 (bisynaptic type) 

 

(bee type) (photo

receptor)  3 

�  3 posterior slope 

(ocellar foci) 

�      protocerebrum 

, posterior slope, lobula, medulla prothoracic 

ganglia mesothoracic ganglia 

�   

thoracic 
[20] (cockroach type) 

3 (trisynaptic type) 

(sensitive type) (locust type) 

2 3 (bisynaptic trisynaptic type)[21] 

(antennal 

socket) aristate 3 

 microtrichia
[22] ( 3.11)
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� 1 ( ) scape  

�  2 ( ) pedicel 

(antennal seam) 

� 3 ( ) first flagellomere (flagellum) 

  70 
[23] arista 

( 3.11) arista 

plumose

3.11 
Chrysomya pinguis

( [10]

Elsevier
2196961250691)
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[24] 

1 sensilla trichodea[24] 

 basal membrane cuticle 

sensilla trichodea  

 sensilla trichodea 
[24;25] [26-28] 

[24] 

2 2 

� sensilla trichodea ( 3.12) 1   

� sensilla styloconica       
[23] ( 3.13) 

[24;29]

3.12 
sensilla trichodea 2 

Chrysomya megacehala (
)
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3.13 sensilla 
styloconica 2 Lucilia cuprina  
( [23]

Elsevier 2196481060156)

 3  

� sensilla basiconica 

2 sensilla basiconica 

( 3.14A)  sensilla basiconica 

microtrichia microtrichia ( 3.14A)[23] 

 

sensilla basiconica ( 3.14B)

sensilla basiconica sensilla trichodea[24]

[30;31] 

� sensilla coeloconica ( 3.15)   

cuticle  3 [23] 

 [24;26;32;33] 
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3.14 

 
Chrysomya pinguis (A)
sensilla basiconica
(LSB)  sensilla basiconica 

(SSB) 
microtrichia (M) (B) 

sensilla basiconica
 (

[10]

Elsevier
2196961250691)

3.15 sensilla 
coeloconica 3 Achoetandrus rufifacies

( [23]

Elsevier 2196481060156)
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� sensory pit  ( 3.16A)   

  (

3.16B)[23]   

3.16  sensory pit 
3 Lucilia cuprina (A) sensory pit ( ) 

 (B) sensory pit  (
[23]

Elsevier 2196481060156)
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(sponging mouthparts)

proboscis[1]  3 

( 3.17) [34]

1) rostrum 

palpus 1 (club shape) 

palpus  microtrichia ( 3.18A)

3.17 
Chrysomya megacephala (

)
 

palpus 2 

� sensilla chaetica ( 3.18B) 

sensilla trichodea [14] sensilla chaetica 
[24]
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� sensilla basiconica 

microtrichia ( 3.18C) 

sensilla basiconica palpus  (

3.18D) 3  
[30]

3.18 palpus
Chrysomya pinguis (A) palpus 

sensilla chaetica (B) sensilla chaetica (C) sensilla 
basiconica ( ) microtrichia (M) (D) 

sensilla basiconica (
[10] Elsevier

2196961250691)
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2) haustellum 

3)   labellar lobe   labellum ( =

labella) pseudotrachea ( = pseudotracheae)  

 (saliva) 

labellum “C”

( 3.19) pseudotrachea  

  labellum (

3.20A,B)  pseudotrachea 
[35] pseudotrachea

 (collecting channel) 

labellum (food canal) ( 3.19) 

3.19 
pseudotrachea (P) ( ) (prestomal teeth, PT) 

labellar lobe Achoetandrus villeneuvi
( )
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3.20  labellar lobe
(A) Chrysomya pinguis

pseudotrachea (P) ( ) (
[10] Elsevier

2196961250691) (B) pseudotrachea 
Ceylonomyia nigripes (

)
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(prestomal teeth) 

2 2 3 [36;37] 

( 3.19, 3.20A)  
[1] proboscis 

labellar lobe ( 3.19) 

cibarium pump [35]

labellum microtrichia 

Ceylonomyia nigripes 
[14] labellum 

 sensilla basiconica  (

3.21) 

 sensilla trichodea  

( 3.21) sensilla 

trichodea [38]  [4]

3.21 
 sensilla trichodea ( ) sensilla basiconica (

) labellum Ceylonomyia nigripes 
( )
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labellum

tarsus[39]  

    

     

labellum [2] 

[1] (sclerotized) 

  3

 

� 1 prothorax 

(cervix, neck) 1 1 ( )

� 2 mesothorax 

2 

2 

� 3 metathorax

 3 ( ) halter ( 3.3) 3 

 

� (tergal plate notum)

2 1 

3 

2 mesonotum mesoscutum 2 

1) scutum scutum 

scutum (transverse suture) 2 

presutural area prescutum scutum 

postsutural area ( 3.22)
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2) scutellum scutum 

( 3.22) 

3.22  
Chrysomya megacephala (

)
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3 scutellum 

metanotum (postnotum, 

postscutellum, subscutellum)

� (pleuron, = pleura) 

postpronotal lobe 

(postpronotum), notopleuron, proepisternum (propleuron), anepisternum 

(mesopleuron) anepimeron (pteropleuron) ( 3.23)

pleural sulcus 

3.23 
Chrysomya megacephala (

)
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� (sternum) 

prosternum 1 

 katepisternum katepimeron ( 3.23)

(spiracle) ( 3.23) 

 

� (anterior spiracle mesothoracic spiracle) 

postpronotal lobe anepisternum

� (posterior spiracle metathoracic spiracle) 

anepimeron

katepimeron 

 

sensilla chaetica[14] ( 3.24) 
[40]

( 3.22) 

3.24 
sensilla chaetica Chrysomya pinguis
( [10]

Elsevier 2196961250691)
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Ceylonomyia nigripes[14] 1

prosternal organ 1  (cervical sclerite) ( 3.25A) 

prosternal organ 

12 15  ( 3.25B) 

60 Calliphora erythrocephala
110 (mechanosensory) 

[41]

3.25 1 prosternal organ
Ceylonomyia nigripes (A) prosternal 

organ ( ) cervical sclerite (CS) (
) (B) 

(
)
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1  (front wing, mesothoracic 

wing)

 ( 3.3) 

halter ( 3.3)

(wing venation) 

 

Comstock-Needham[42]

6 ( 3.26) 

� costa (C) 

3.26 
Chrysomya megacephala (

)
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� subcosta (Sc) 2  

� radius (R)  5 3 

 radius 1 (R1)  

2  3  R2+3 4 5 

R4+5   R2+3 R4+5 

� media (M) 

 radius 

� cubitus (Cu)    media  cubitus 

cubitus 

cubitus (CuA) cubitus 

(CuP)

� anal veins (A)     cubitus   

costa  

 1 

(cross veins) 

 basal medial-cubital (bm-cu), discal medial-cubital (dm-cu), 

humeral (h) radial-medial (r-m)

 microtrichia 

microtrichia  ( 3.27A) 

costa costagium ( 3.27B)

calypter (

= calypteres) 2  lower calypter 

upper calypter ( 3.28) 

 (flap) 

calypter calyptral fringe  ( 3.28) 
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3.28 
upper calypter, lower calypter, halter posterior 

spiracle Ceylonomyia nigripes (
)

3.27 

Chrysomya 
pinguis (A) microtrichia 

(B) costagium (

[10]

Elsevier
2196961250691)
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halter
halter ( = halteres)  

  
[43] [44] halter 

(angular velocity) [45]

Calliphora (amplitude) 

halter 180 30 [46]

halter 

halter 3  ( 3.29) 

� (base, basal lobe, scabellum) 

� (stem, stalk, pedicel) 

�  (knob, end knob, capitulum) halter 

2  

( 3.29A)

3.29 halter 
Ceylonomyia nigripes (A) base, stem, knob 

 campaniform sensilla ( ) (B) campaniform sensilla (
)
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halter
halter  

 campaniform sensilla

10  

 ( 3.29B) campaniform sensilla 

chordotonal organ halter

(coriolis force) halter [47] 

Calliphora (motor neuron) 

 halter interneuron 
[48] [46]

 halter

12 
[1;14]

 
[1] 3 1 (foreleg) 2 (midleg) 

3 (hindleg)  5 ( 3.30) 

� coxa ( = coxae) 

� trochanter

� femur ( = femora)

� tibia ( = tibiae) 

� tarsus ( = tarsi) 

femur tibia

 
[49]
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3.30 Chrysomya megacephala 
d = dorsal bristle(s); p = posterior/posterolateral 

bristle(s); pd = posterodorsal bristle(s); pv = posteroventral bristle(s); v =
ventral bristle(s) (

)
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tarsus  5  tarsomere

� first tarsomere (basitarsus, metatarsus, proximal tarsal segment)

� second tarsomere

� third tarsomere

� fourth tarsomere

� fifth tarsomere (distitarsus)

tarsomere  intersegmental membrane

tarsomere   

resilin 
[50] tarsomere  

[1]

fifth tarsomere claw 1 (

3.31) 

3.31 
claw 

pulvillus Chrysomya 
pinguis (

[10]

Elsevier
2196961250691)
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claw  1  pulvillus ( = pulvilli) 

 adhesive hair  

( 3.32A) adhesive hair 

 ( Chrysomya chani, Chrysomya pinguis
Ceylonomyia nigripes) ( 3.32B) (

Achoetandrus villeneuvi)[51]

3.32 
pulvillus (A) pulvillus Achoetandrus villeneuvi 
(B) adhesive hair Chrysomya chani (

)
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 adhesive hair  

(adhesive secretion) Stenus (Coleoptera: 

Staphylinidae) gas 

chromatography infrared spectroscopy 

unsaturated fatty acid, glycerides (di- triglycerides) aliphatic 

hydrocarbons[49]  

adhesive hair pore canal  Calliphora 
vomitoria [52] 

pulvillus [53]

[1]  

 intersegmental membrane 

tergite

sternite

 pleural membrane 

 (abdominal spiracle)  1 1 

9 11 

4 5 (

3.33) (preabdomen) 1 5 

(terminalia, postabdomen, hypopygium) 
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3.33 Chrysomya 
megacephala (female) (male) (T, tergite; ST, sternite) 
(

)
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1 2 

1 (tergite 1)

2 (tergite 2) (syntergite 1+2)  

( 3.33) 1 (sternite 1) 

2 (sternite 2) 3 5 

5 (sternite 5) 

6 

(terminalia)
 

(ano-genital part)[4]

6 11

� (anus)

�  2 

11 

� epiproct (supraanal plate) ( 3.34A)

� hypoproct (subanal plate) ( 3.34B)

Chrysomya megacephala epiproct 

 cercus sensilla basiconica 

sensilla placodea[54] hypoproct (

3.34B) sensilla basiconica

� cercus     

2 

11 cercus

cercus sensilla 

trichodea, sensilla basiconica sensilla 

styloconica sensilla placodea[54] ( 3.35)

� (external genitalia)
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3.34 
Chrysomya megaclephala (A)

epiproct cercus (B) hypoproct
cercus ( )

(female external genitalia)
 6 

2 
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3.35 
cercus Chrysomya megacephala (A) 

sensilla basiconica (B) sensilla basiconica 
(C) sensilla styloconica (D) sensilla placodea (

)

� (vulva) genital chamber 

bursa copulatrix (pouch) 8 

9

(vagina) 
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� ovipositor ( 3.36)  

  6    ovipositor 

ovipositor 
[55;56]

Ceylonomyia nigripes [14] 

 sensilla trichodea, sensilla basiconica (

3.35A, B) sensilla styloconica 

3.1 3.5 

 

3.36 ovipositor 
Chrysomya

megacephala (T, tergite; ST,
sternite)  (

)
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sensilla styloconica 
[24] ( 3.35C)  sensilla placodea  

1 3.8 (

2 ) sensilla placodea 
[24] ( 3.35D)

(male external genitalia)
9

(sternite 9) (copulatory organ) 

aedeagus, phallus, copulatory organ, penis phallosome 

 ( 3.37) 

5 (sternite 5)  

(lobe) (tubercle) 

6, 7 8  

cercus surstylus  

( 3.38)

3.37 
aedeagus, cercus surstylus Chrysomya 
megaclephala ( )
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3.38 Chrysomya 
megacephala (A) epandrium, cercus surstylus (B)
epandrium, cercus, surstylus aedeagus (C) aedeagus (

)

1.1 1.4 

1  

4 [57]  (eggshell) 

(micropyle) median area hatching line ( 3.39)

1) (oogenesis)  

mesodermal follicle germ line ovarian follicle[58]
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� exochorion 

� roof network [57]

� endochorion outer endochorion inner endochorion

� pillars outer endochorion inner 

endochorion

� innermost chorionic layer 

�wax layer 

� vitelline membrane

3.39 
Ceylonomyia nigripes (

)

median area cement 

 accessory gland [59] 

� 

�    

  

 

�  

[58] 
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2)  (anterior pole) (

3.39, 3.40A, 3.40B) (oocyte)

3) median area cement

( 3.40C)  ( 3.40D) 

median area 

plastron network 3  

struts aeropyles (holes) ( 3.40E) plastron network 

struts  plastron 

network [59] median area flange ( 3.40D, 3.40F) 

flange Aldrichina 
grahami[60] Lucilia cuprina[61] ( 3.40D) 

Hemipyrellia ligurriens[62] ( 3.40F) 

4) hatching line median area 

( 3.39, 3.40A) 1 

median area flange 

( 3.41) 

 3.1
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3.40 
(A)  Hemipyrellia ligurriens ( ) 

hatching line (B)  Chrysomya megacephala (C) Chrysomya 
megacephala median area (D)  Lucilia cuprina median area 

 flange (E) Chrysomya megacephala struts 
aeropyle (F) Hemipyrellia ligurriens hatching line (

)
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3.41 
1  1 (

[63]

Elsevier 2196840922106)
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 3.1 

(± SD) (± SD)
Achoetandrus rufifacies (n=60) 1.47 ± 0.08 0.39 ± 0.05 [63]

Aldrichina grahami (n=50) 1.38 ± 0.07 0.36 ± 0.06 [63]

Calliphora loewi (n=50) 1.55 ± 0.05 0.46 ± 0.02 [64]

Calliphora vicina (n=50) 1.40 ± 0.05 0.40 ± 0.20 [64]

Calliphora vomitoria (n=50) 1.40 ± 0.11 0.41 ± 0.03 [64]

Calliphora uralensis (n=50) 1.41 ± 0.03 0.41 ± 0.03 [64]

Calliphora subalpina (n=50) 1.76 ± 0.03 0.47 ± 0.03 [64]

Cynomya mortuorum (n=50) 1.69 ± 0.04 0.59 ± 0.07 [64]

Lucilia caesar (n=50) 1.28 ± 0.02 0.26 ± 0.01 [64]

Lucilia cuprina (n=50) 1.09 ± 0.07 0.25 ± 0.05 [63]

Lucilia sericata (n=50) 1.19 ± 0.05 0.28 ± 0.02 [65]

Phormia regina (n=50) 1.22 ± 0.03 0.34 ± 0.03 [65]

Phormia terraenovae (n=50) 1.24 ± 0.04 0.34 ± 0.03 [64]

• 
• SD = Standard Deviation ( )
• n = 

 

 Greenberg[66]  

Lucilia sericata
22 

17 

 

19 20
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3

 

12 

1 3 8 ( 3.42) 

 vermiform 

3.42 3 
Chrysomya megacephala 

(AS, abdominal segment; TS, thoracic 
segment) (  

)

1) 

cephalopharyngeal skeleton 

1 2 3 ( 3.43)
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3.43 cephalopharyngeal skeleton 
Ceylonomyia nigripes (A) 1 (B) 2 (C) 

3 ( [67]

Entomological Society of America 
27587590)
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 2) mouth hook cephalopharyngeal skeleton  1

( 3.44) 

3) dorsal organ 1

(  3.44, 3.45A) 

dorsal organ [68] 

4) terminal organ dorsal organ   1

(papillae) ( 3.44, 3.45B) 

 2  [69] dorsal organ terminal 

organ 

5) ventral organ terminal organ ( 3.44)

6) oral groove ( 3.44)

3.44  mouth 
hook, dorsal organ, terminal organ, ventral organ oral groove 

3 Ceylonomyia nigripes (
[67]

Entomological Society of America 27587590)
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(spiracle) 

amphipneustic 2 1 1   

1 ( 3.42) 

 

� 1  1.7 3.5

 mouth hook 

( 3.46)

3 ( 3.47) 

3.45 
 

3 
Achoetandrus rufifacies (A) dorsal 
organ (B) terminal organ (

[70]

Entomological Society of 
America 27587595)
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3.46 
1 

Achoetandrus rufifacies (
)

3.47  
3  1 

Achoetandrus rufifacies ( )
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� 2  6 9

3 ( 3.2)

 3.2 2 3 

Achoetandrus rufifacies 9-12 [70]

Achoetandrus villeneuvi 13-15 [71]

Calliphora lata 10, 11 [72]

Calliphora loewi 5-6 [72]

Calliphora vicina 7-9 [72]

Calliphora vomitoria 8-11 [72]

Ceylonomyia nigripes 9-13 [73]

Chrysomya megacephala 8-12 [73]

12,13 [72]

Chrysomya pinguis 9-11 [72]

Hemipyrellia ligurriens 5-7 [62]

6-9 [72]

Lucilia ampullacea 7-9 [72]

Lucilia caesar 6-9 [72]

Lucilia cuprina 4-7 [73]

Lucilia illustris 8-10 [72]

Lucilia porphyrina 6-9 [72]

Lucilia sericata 7,8 [72]

Phormia regina 8-10 [72]

Protophormia terraenovae 9-11 [72]

Stomorhina obsoleta 6 [72]

Triceratopyga calliphoroides 6,7 [72]
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2 

spiracular slit 2

peritreme ( 3.48B)

3.48 
Achoetandrus rufifacies (A) 1 (B) 2 (C)

3 (
)
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� 3     

 1 2 

spiracular slit 3 ecdysial scar 

(button) spiracular slit 

peritreme ( 3.48C) spiracular slit, ecdysial scar

peritreme 3 peritreme 

2 

1) (complete peritreme) 

Lucilia, Hemipyrellia Calliphora[72] ( 3.49A)

2) (incomplete peritreme)  

Chrysomya, Phormia regina, Protophormia terraenovae
Protocalliphora azurea[72] ( 3.49B)

3.49 3 
(A) complete peritreme Hemipyrellia ligurriens (B) 

incomplete peritreme Chrysomya megacephala (
)
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3 ( 3.42) 

Achoetandrus rufifacies[70], Achoetandrus 
villeneuvi[74] Achoetandrus albiceps[75]  

tubercle  “ ” (hairy maggot) (

3.50)  2 

Achoetandrus rufifacies ( 3.51A) Achoetandrus villeneuvi ( 3.51B) 

  

2 tubercle  

tubercle Achoetandrus rufifacies
( 3.52) tubercle  Achoetandrus villeneuvi 

tubercle ( 3.53)[71;76]

tubercle 1 

tubercle  Achoetandrus 
rufifacies Achoetandrus villeneuvi 

( 3.54) 

[77]

3.50  tubercle
3 ( ) 2 ( ) 

Achoetandrus villeneuvi (AS, abdominal segment; TS, thoracic 
segment) ( )
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3.51 3 
 (A) Achoetandrus rufifacies (B) Achoetandrus villeneuvi (

)

3.52   tubercle 
3 Achoetandrus rufifacies 

( )
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3.53 tubercle
3 Achoetandrus villeneuvi (

[76] 

Elsevier 2196951354510)

3.54 tubercle ( ) 
3 

( )
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3 

1  2 ( 3.42) 

( 3.55) 

3 (non-feeding stage, migratory larval stage, post-

feeding larval stage)  

1 

3 9 20 

3.55 1 
 2 3 (A) Achoetandrus rufifacies (B)

Chrysomya megacephala (C) Ceylonomyia nigripes (D) Lucilia cuprina (
[73]

Entomological Society of America 27587592)
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(pupa) 

coarctate

3  2  pupariation 

pupation[78] ( 5)  

 

puparium ( = puparia) puparial case 

11 3 8 ( 3.56, 3.57A) 

 1  

 (  3.56, 3.57B) 

 

3

1 ( 3.56) 

bubble membrane (  3.57C) 

( 3.3)

3.56 
Chrysomya megacephala  

bubble membrane
1 (AS, abdominal segment; 

TS, thoracic segment) (
)
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3.3  bubble membrane 

Achoetandrus rufifacies ~35 [71]

~45 [79]

Achoetandrus villeneuvi ~225 [71]

Calliphora vicina ~20 [79]

Ceylonomyia nigripes ~70 [80]

Chrysomya megacephala ~38 [81]

Cochliomyia macellaria [79]

Hemipyrellia ligurriens ~57 [62]

Lucilia coeruleiviridis ~50 [79]

Lucilia cuprina ~30 [82]

Lucilia illustris ~30 [79]

Lucilia sericata ~23 [79]

Phormia regina ~40 [79]

3  pupal respiratory horn 

bubble membrane ( 3.57C) 

 Chrysomya 
megacephala Ceylonomyia nigripes  pupal respiratory horn  papilla

( 3.57D)  papilla [81] ( 3.57E) 

 Lucilia cuprina papilla pupal 

respiratory horn       
[82]  

 

Chrysomya bezziana 
[83] ( 3.58) 

3 1 
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3.57 Ceylonomyia nigripes (A)  
 (B-E ) (B)

2 (C) bubble membrane pupal respiratory horn ( ) (D) pupal 
respiratory horn (E) pupal respiratory horn (

[80]

Elsevier 2196960089308)
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9 

( 3.2.2)

� Chrysomya megacephala

7.5 10.0 

:
( 3.59A) - facet 

  frontal vitta 

( )     frontal vitta    

parafacial  palpus 

( 3.59C) 

3.58 

 
Chrysomya bezziana (

)
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 ( 3.59B) -

facet   

 facet   

frontal vitta   parafacial  

palpus ( 3.59D)

:
scutum  scutellum 

 katepisternal setae 

2 1+1 1 1 

( 3.23)

Calypter: upper calypter 

 lower calypter 

: 
:    

:  2 (T3) 

 3 (T4) 

(S2 S5) 

; ovipositor 

3.36 3.38 

1.40 ± 0.05 0.40 ± 0.06 

median area ( 1.33 ± 0.05 

) median area ( 3.40C, 3.60A) 0.008 ± 0.002 

 ( 71 )[63] flange 
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3.59 
Chrysomya megacephala (A) (B) (C)

(D) ( )
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1: 1.7 3.5 

spiracular slit 2 

“V”

2:  8 

8 13  spiracular slit 2 

3:  ( 3.42, 

3.60B) 19 [72] 8 13 

cephalopharyngeal skeleton 3.60C

1  2  3.60D peritreme 

( 3.49B, 3.60E)

9.16 ± 0.50 

3.34 ± 0.20 ( 40 )
[84] ( 3.60F)
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3.60 Chrysomya megacephala (A) 
 1 

 1 ( [63]

Elsevier 2196840922106) (B-E 3) (B) 
(C)

cephalopharyngeal skeleton (D)
1  2 (E) (D,

E [73]

Entomological Society of America 27587592) (F)
(B,C,F )
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� Chrysomya pinguis 

7.0 9.7 

:
( 3.61A) - facet 

frontal vitta parafacial 

  3 palpus 

 ( 3.61C)

( 3.61B) - facet 

frontal vitta parafacial 

 3 palpus (

3.61D)

: scutum scutellum 

-

katepisternal setae 2 (1+1 1 1 )

Calypter: upper calypter 

lower calypter 

: 
:  
: -  2 (T3) 

 3 (T4) Chrysomya 
megacephala (S2 S5) 

 - ; ovipositor 

3.62A 3.62B,C,D 
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3.61 
Chrysomya pinguis (A) (B) (C)
(D) ( )
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3.62 Chrysomya pinguis (A) 
ovipositor (B) epandrium, cercus surstylus (C) epandrium, 
cercus surstylus (D) aedeagus (

)
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Chrysomya pinguis 

1 2 

Chrysomya pinguis 
3:

16 [72] 9 11 cephalopharyngeal 

skeleton Chrysomya megacephala[72]

peritreme 

Chrysomya pinguis 

� Chrysomya chani

7.5 9.5 

:
( 3.63A) - facet 

frontal vitta parafacial 

 1 2 

 3 palpus  ( 3.63C)

( 3.63B) - facet 

frontal vitta parafacial 

 1 2  3 

 palpus  ( 3.63D)

: scutum scutellum 

katepisternal 

setae 2 (1+1 1 1 )
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Calypter: upper calypter 

lower calypter 

: 
:  

3.63 
Chrysomya chani (A) (B) (C) (D) 

( )
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:  2 (T3) 

 3 (T4) 

(S2 S5) ; ovipositor 

3.64A 3.64B,C,D 

3.64 Chrysomya chani (A) 
ovipositor (B) epandrium, cercus surstylus (C) epandrium, 
cercus surstylus (D) aedeagus (

)
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1 2 

3: 10 

peritreme [85]

� Chrysomya bezziana

10.0 12.0 [86] 

- [87]

:
- facet 

frontal vitta 

parafacial palpus 

facet [87] frontal 

vitta parafacial palpus  

1.25 [88] median area 

median area 1 5 

flange 

1: 3 

2:   18   

4 6 ( 5 ) 

3: 4 6 

( 3.65A) cephalopharyngeal skeleton     3.65B     
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1  2 3.65C

peritreme [83] ( 3.65D) 

9 10 [87] 

( 3.65E) 

3.65 3 Chrysomya bezziana 
(A-D ) (A) objective lens 
20× (B) cephalopharyngeal skeleton (C) 1 

 2 (D)  (E) (
)



123

� Chrysomya thanomthini 

12 13 

:
( 3.66A) - facet 

frontal vitta parafacial 

 parafacial [89]  1 

2  3 palpus ( 3.66C) 

( 3.66B) - facet 

frontal vitta parafacial 

 1  2  3 palpus 

( 3.66D)

: scutum scutellum -

katepisternal setae 2 (1+1

1 1 )

Calypter: upper calypter 

lower calypter 

: 
:  
: -  2 (T3) 

 3 (T4)  

(S2 S5) - ;

ovipositor 3.67A 

3.67B,C 
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3.66 
Chrysomya thanomthini (A) (B) (C)

(D) (
)
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3.67 Chrysomya thanomthini (A) 
ovipositor (B) epandrium, cercus surstylus (C) aedeagus (

)
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� Achoetandrus rufifacies

10 12 

:
( 3.68A) - facet 

frontal vitta parafacial 

palpus ( 3.68C) 

( 3.68B) - facet 

 frontal vitta  3 

parafacial 

palpus ( 3.68D)

: scutum scutellum 

- katepisternal setae 2 

(1+1 1 1 )

Calypter: upper calypter 

lower calypter 

: 
:  
:  2 (T3) 

 3 (T4)  

(S2 S5) ; ovipositor 

3.69A 3.69B,C,D, 

3.70 

Chrysomya megacephala 1.47 ± 0.08 

0.39 ± 0.05 median area 

( 1.35 ± 0.07 ) median area 0.019 ± 0.007 
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( 60 ) [63] flange 

3.68 
Achoetandrus rufifacies (A) (B) (C)

(D) ( )
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3.69 Achoetandrus rufifacies (A) 
ovipositor (B) epandrium, cercus surstylus (C) epandrium, 
cercus surstylus (D) aedeagus (

)
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3.70 
epandrium, cercus surstylus Achoetandrus 
rufifacies ( )

tubercle 

1:     1.9 2.5 
[70]

 spiracular slit 

2 “V” ( 3.48A)

2: tubercle 

8 9 12 [73] 

spiracular slit 2 ( 3.48B)

3: tubercle   

( 3.71A,B) tubercle 3 [70] ( 3.71C)    

 14 [72]         9 12 [73]

1  2 [73] 

peritreme [73] ( 3.71D) 
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3.71 3 Achoetandrus rufifacies (A)
3 (B-D

) (B) 3 (C)  tubercle (D) (
[73]

Entomological Society of America 27587592) (E) 
(A,B,C E )
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tubercle ( 3.71E) tubercle 

8.42 ± 0.41 3.23 

± 0.13 ( 40 )[84] 

173.86 235.22 ( 30 )[84]

3.72

3.72 
Achoetandrus rufifacies (A) 1 1 (B)

(C)  (D)  tubercle (
[71] Elsevier

2196961082612)
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� Achoetandrus villeneuvi 

10 12 

:
( 3.73A) - facet 

frontal vitta parafacial 

palpus ( 3.73C) 

( 3.73B) - facet 

frontal vitta 

parafacial palpus 

( 3.73D) 

: scutum scutellum 

katepisternal setae 2 (1+1 

1 1 )

Calypter: upper calypter 

lower calypter 

: femur tibia

:  
:  2 

(T3)  3 (T4) 

(S2 S5) - ; 

ovipositor 3.74A 

3.74B,C,D

1 

2: tubercle 

 ( 3.75A )  tubercle 4 

13 15 [76]
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3.73 Achoetandrus
villeneuvi (A) (B) (C) (D)

( )
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3.74 Achoetandrus villeneuvi (A) 
ovipositor (B) epandrium, cercus surstylus (C) epandrium, 
cercus surstylus (D) aedeagus (

)

3 ( 3.75A-D): tubercle 

( 3.75A )

tubercle  ( 3.75C)  ( 3.75D) 

13 15 [76] peritreme  

Achoetandrus rufifacies ( 3.75B)
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3.75 2 3 Achoetandrus 
villeneuvi (A) 2 ( ) 

3 ( ) (B-D 3 ) (B)
( [76]

Elsevier 2196951354510) (C) tubercle 
(D) (E)  Achoetandrus villeneuvi
( )  Achoetandrus rufifacies ( ) (

)
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tubercle ( 3.75E , 3.76A-

D) 7.91 ± 0.24 4.15 ± 0.27 

( 6 )[84] ( 3.76C)  tubercle 

( 3.76A,B,D) 80.06 120.08 

( 6 )[84]

3.76 
Achoetandrus villeneuvi (A) (B) (C) (D) tubercle 

( [71]

Elsevier 2196961082612)
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� Ceylonomyia nigripes 

8 

:
( 3.77A) - facet 

frontal vitta parafacial 

palpus ( 3.77C) 

( 3.77B) - facet 

frontal vitta 

parafacial 

palpus ( 3.77D)

: scutum scutellum 

- katepisternal 

setae 1 (0+1 1 ) 

Calypter: upper calypter 

lower calypter 

: 
:  
:  2 (T3) 

 3 (T4) 

(S2 S5) ; ovipositor 

3.78A 3.78B
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3.77 
Ceylonomyia nigripes (A) (B) (C)
(D) ( )
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3.78 Ceylonomyia nigripes (A) 
ovipositor (B) epandrium, cercus surstylus (

)

1.18 ± 0.03 0.34 ± 0.03 

median area ( 1.13 ± 0.05 

) median area ( 3.79A) 0.028 ± 0.017 (

50 ) [63] 

 

1: cephalopharyngeal skeleton 

3.43A

2:  

9 13 cephalopharyngeal skeleton 

3.43B
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3.79 Ceylonomyia nigripes (A)
 1 

1 ( [63]

Elsevier 2196840922106) (B-E
3) (B) (C)

cephalopharyngeal skeleton (D)
1  2 (E)

(C,D,E [67]

Entomological Society of America 27587590) (F) 
(B,F )
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3: (

3.79B) 9 13 cephalopharyngeal skeleton 

3.79C  1  2 

3.79D peritreme ( 3.79E)

3 

1 ( 3.57A,B, 3.79F) 

7.13 ± 0.44 2.33 ± 0.18 (

40 )[84]

� Lucilia cuprina 

6 8 

:
 ( 3.80A) - facet  

frontal vitta parafacial 

palpus ( 3.80C) 

( 3.80B) - facet 

frontal vitta parafacial 

palpus ( 3.80D)

: scutum scutellum 

post ac 3 katepisternal setae 

3 (2+1 2 1 ) 

Calypter: upper calypter lower

calypter

: 
:  
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:  2 (T3)  3 (T4) 

(S2 S5) 

; ovipositor  

3.81A 3.81B,C,D 

3.80 Lucilia cuprina 
(A) (B) (C) (D)

( )
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3.81 Lucilia cuprina (A) 
ovipositor (B) epandrium, cercus surstylus (C) 
epandrium, cercus surstylus (D) aedeagus (

)

1.09 ± 0.07 0.25 ± 0.05 

median area ( 1.03 ± 07 

) median area ( 3.82A) 0.022 ± 0.006 (

50 )[63] flange 
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3.82 Lucilia cuprina (A)
 1  

1 ( [63]

Elsevier 2196840922106) (B-E 3)
(B) (C) 
cephalopharyngeal skeleton (D)

1  2 ( [73]

Entomological Society of America
27587592) (E) (F)

(B,C,E,F )
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1 2

3: ( 3.82B)

4 7 ( 31 )[90]

cephalopharyngeal skeleton 3.82C

1  2 3.82D peritreme 

( 3.82E) 207.3 ± 16.9 

5.97 ± 0.25 2.31 ± 0.10 (

40 )[84] ( 3.82F)

� Lucilia porphyrina 

6 8 

:
 ( 3.83A) - facet 

frontal vitta parafacial 

palpus ( 3.83C) 

( 3.83B) -

facet frontal vitta parafacial

palpus (

3.83D)

: scutum scutellum 

post ac 2 katepisternal setae 3 (2+1 

2 1 ) 

Calypter: upper calypter 

lower calypter 

: 
: 



146

:  2 (T3)  3 (T4) 

(S2 

S5) ; ovipositor 

3.84A 3.84B,C,D 

3.83 Lucilia
porphyrina (A)  (B) (C) (D)

( )
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1 2 

3: 15 

6 9 peritreme 
[72]

3.84 Lucilia porphyrina (A) 
ovipositor (B) epandrium, cercus surstylus (C) epandrium, 
cercus surstylus (D) aedeagus (

)
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� Lucilia papuensis

6 8 

:
 ( 3.85A) - facet 

frontal vitta parafacial 

palpus ( 3.85C) 

( 3.85B) -

facet frontal vitta parafacial 

palpus (

3.85D)

: scutum scutellum -

post ac 2 katepisternal setae 

3 (2+1 2 1 ) 

Calypter: upper calypter -

lower calypter 

: 
:  
: -  2 (T3)  3 (T4) 

(S2 S5) 

; ovipositor 

3.86A 3.86B,C,D 
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3.85 
Lucilia papuensis (A) (B) (C)

(D) ( )
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 3.86 Lucilia papuensis (A) 
ovipositor (B) epandrium, cercus surstylus (C)
epandrium, cercus surstylus (D) aedeagus (

)
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� Hemipyrellia ligurriens 

10 

:
 ( 3.87A) - facet 

frontal vitta parafacial

palpus ( 3.87C) 

( 3.87B) -

facet frontal vitta parafacial 

palpus (

3.87D)

: scutum scutellum -

post ac 2 katepisternal setae 

3 (2+1 2 1 ) 

Calypter: upper calypter lower calypter 

: 
:  
: -  2 (T3)  3 (T4) 

(dust) 

(S2 S5)

 ; ovipositor 

 3.88A 3.88B,C,D 
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3.87 
Hemipyrellia ligurriens (A) (B) (C) 

(D) ( )
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3.88 Hemipyrellia ligurriens (A) 
ovipositor (B) epandrium, cercus surstylus (C) epandrium, 
cercus surstylus (D) aedeagus (

)
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median area [62] median area 

 

1: mouth hook 

oral groove 2 [62]  

2: 5

11 [62]  

3:  ( 3.89A)

5 11 ( 31 )[90] cephalopharyngeal 

skeleton 3.89B 1  2 

3.89C peritreme (  3.89D) 

143.8 ± 51.7 

6.76 ± 0.2 2.70 ± 0.11 (

40 )[84] ( 3.89E)

� Hemipyrellia pulchra

9 

:
( 3.90A) - facet 

frontal vitta parafacial 

 1  2  3 

palpus ( 3.90B) 

- facet 

frontal vitta parafacial 

palpus 
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3.89 Hemipyrellia ligurriens (A-D  3) (A) 
(B)

cephalopharyngeal skeleton (C)
1  2 (D) 

(E) (A-E
)
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: scutum scutellum -

post ac 2 katepisternal setae 

3 (2+1 2 1 ) 

Calypter: upper calypter lower calypter 

: 
: 
:  2 (T3)  3 (T4) 

(S2 S5) 

; ovipositor 3.91

3.90 
Hemipyrellia pulchra (A) (B) 
( )
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� Hypopygiopsis infumata

9 16 

:
- facet 

frontal vitta parafacial 

palpus 

( 3.92A) -

facet frontal vitta parafacial 

palpus ( 3.92B) 

3.91 ovipositor 
Hemipyrellia

pulchra (

)
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: scutum scutellum -

post ac 2 katepisternal setae 

3 (2+1 2 1 ) 

Calypter: upper calypter lower calypter 

: (fringe) femur tibia

:  
: -  2 (T3)  3 (T4) 

(S2 S5) ; ovipositor 

3.93A 3.93B,C,D 

3.92 
Hypopygiopsis infumata (A) (B) (

)
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3.93 Hypopygiopsis infumata (A) 
ovipositor (B) epandrium, cercus surstylus (C) epandrium, 
cercus surstylus (D) aedeagus (

)
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� Hypopygiopsis tumrasvini

9 15 

:
 ( 3.94A) - facet 

frontal vitta parafacial 

palpus

( 3.94C)

( 3.94B) -

facet frontal vitta parafacial 

palpus ( 3.94D)

: scutum scutellum -

post ac 2 katepisternal setae 

3 (2+1 2 1 ) 

Calypter: upper calypter 

- lower calypter -

: femur femur tibia 

:  
: -  2 (T3)  3 (T4) 

(S2 S5) 

; ovipositor 

3.95A 3.95B,C,D
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3.94 
Hypopygiopsis tumrasvini (A) (B) (C)

(D) ( )
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3.95 Hypopygiopsis tumrasvini (A) 
ovipositor (B) epandrium, cercus surstylus (C) epandrium, 
cercus surstylus (D) aedeagus (

)



163

4 

 

median area 12 

 

3 

 

1  2 
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� katepimeron
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�  

 

  

 

 

 

fat body 

 [21] 

 

(dorsal vessel, heart) 

Calliphora vicina

[4]  

 

2 

1) (anterior chamber)   

2 1 2 

 300 450 

1,000 1,200 8 10 

(spiral 

muscle) (simple 

basement membrane) 

(elastic fiber)
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2) (posterior heart tube) 

2 1 

 3, 4 5 

ostia  ostia  alar muscle 
[4]

 pacemaker 

Phormia regina  pacemaker  

 pacemaker 
[21]  

[22] Calliphora erythrocephala
350 1 [23]

(thoracocephalic aorta)

 

 1 

 ostia 

(cephalic pulsatile organ)
Calliphora vicina 5 

 cephalic pulsatile organ 
[24]  

cephalic pulsatile organ “U”

median occipital ridge 

 cephalic pulsatile organ    
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(longitudinal tracheal air sac) 

 

(Reproductive system)
 

frons 

 

3 

  

 

“ ”  

� 
  (sperm spermatozoa) 

[13]

 ( 4.15, 4.16)

� (ovary) 1 

� (oviduct) 1  

�  (common oviduct) 1 

� (vagina genital chamber) 1 

� spermatheca 3 

� accessory gland 1 
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Chhryssomyya mmegaacepphalla
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4.16 (A) Chrysomya 
megacephala (B) Chrysomya pinguis (C) Achoetandrus rufifacies (D) Lucilia
cuprina (E) Lucilia porphyrina (F) Hemipyrellia ligurriens (G) Hemipyrellia
pulchra (

)
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4.1 [4]

(ovariole)

1 

 

 ovipositor

spermatheca 3 (2  

1 ) 

accessory gland

 

 

proteolytic esterase

acrosomal  



        

 

           

trac

C
1 

C

     

cheo

Coc

Chry

     

ole 

chlio
[26

rysom

     

omy
6]

mya

     

113

yia 

a m

     

Ch

 

hom

mega

     

hrys

1

mini

acep

     

som
(

82 

ivor

phal

[25] 

     

mya 
(ova

rax 

la
 

     

me
arian

egac
n en

(

3

m

ceph
nvel

3 

4

meg

hala
lope

4

1

4 

gacep

a
e) 

.17A

 

4.1

epha
 

(

A,B
[25

17 

ala 
tra
(

B) 
5] 

(
ache

 

Ch
A) 

eole 
) 

ryso

(B)

)

1

1

9 

omya

)

)

99

00 

a 



200

polytrophic ovariole type[27] 

Adams[28] Cochlio-
myia hominivorax  10 

Chrysomya megacephala 18 

27 8 

0 10 [25] ( 4.18)

1 ( 0 2) 

germarium  

oocyte (

) nurse cells ( oocyte

oocyte ) follicle (

oocyte) 

2 ( 3) follicle 

germarium cystocytes ( nurse cells)

follicle follicle cells

3 ( 4) follicle 

germarium (stalk cell follicle) 

cystocytes follicle cells 

4 ( 5 6) follicle cystocytes 

nurse cells follicle chamber oocyte  

5 ( 7) follicle oocyte

follicle follicle cells 

follicle 2 germarium

6 ( 8) follicle oocyte

follicle 

7 ( 9) follicle oocyte

nurse cells 

follicle follicle cells 

(chorion)
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8 ( 10) follicle oocyte

follicle cells 

nurse cells

 

Chrysomya megacephala 

3 cystocytes

4 

5 nurse cells

7 oocyte

8 

oocyte

9  oocyte

10 

 

Chrysomya megacephala 3 

follicle cells follicle cells 

tracheole 
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Chrysomya megacephala
 

 spermatheca  accessory gland ( 4.15) 

( 4.19A) 

 5 ( 4.19B-E) 

1 2

• (epicuticle)  2 ( 4.19C) 

 lumen ( 4.19D) 

• (endocuticle) 

2 (membrane junction) 3 tracheole 

( 4.19E)

10 15 (

4.19E)

3 tracheole

75 85 

4 
100 2 

5 

100 



204

4.119 

((B) 

luumenn (EE) 
;

Ch

; B-E

hrys

E

somy

) (C
2 

ya m

C) 

mega

tr

acep

rache

phal

eole

la (A
 

(D
e 

)

A)

D)
5 

trac

(A

cheo
 (C

A

ole 
C-E



                                                                205

spermatheca 
spermatheca Chrysomya megacephala  3 

 ( 4.15) Chrysomya pinguis, 
Chrysomya chani, Achoetandrus villeneuvi, Ceylonomyia nigripes, Lucilia 
cuprina, Lucilia porphyrina, Lucilia papuensis, Hemipyrellia ligurriens, 
Hemipyrellia pulchra  spermatheca 

Hypopygiopsis infumata Hypopygiopsis tumrasvini
 ( 4.20)  spermatheca  spermathecal duct

spermathecal duct

spermatheca Chrysomya megacephala 7 

( 4.21A) 

 

3 [25] 

�   3 

�   ( 4.21B) 

rough endoplasmic reticulum  vesicle 

rough endoplasmic reticulum ( 4.21C)

vesicle ( 4.21B)

 

�   microvilli
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4.20 spermatheca (A) Chrysomya pinguis (B)
Chrysomya chani (C) Achoetandrus villeneuvi (D) Ceylonomyia nigripes (E) Lucilia
cuprina (F) Lucilia porphyrina (G) Lucilia papuensis (H) Hemipyrellia ligurriens (I)
Hemipyrellia pulchra (J) Hypopygiopsis infumata (K) Hypopygiopsis tumrasvini (

)
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4.24  (A)
Chrysomya megacephala (B) Achoetandrus rufifacies (C) Lucilia cuprina 
(D) Lucilia porphyrina (

)

 4.2 Chrysomya megacephala 

1 

aedeagus

accessory 

gland
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Chrysomya megacephala 1 

tracheole 

(  4.23B) (  0) 

29 

 

 (  

4.25) 

10 

Calliphora grahami Lucilia sericata [30]

Chrysomya 
megacephala

3  (testis wall) 

 ( 4.26A) 

1) (external layer) 

2)  peritoneal sheath 4 

(grains) 

2 3 

tracheole 

3) tracheole 

 

Chrysomya megacephala (zone) 

  (spermatogenesis) 4 

Diptera 
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1) germarium spermatogonia (

spermatocyte)

2) (zone of growth) spermatogonia 

(cyst) Chrysomya megacephala 3 [25]

 

spermatocyte diploid 

primary spermatocyte ( 4.26B)

3) (zone of maturation)   

4 secondary spermatocyte

haploid ( 4.26C)

spermatid 4  

4) (zone of transformation)  

spermiogenesis spermatid 

spermatid 

flagella spermatid 

 2 (  4.26D) flagella 
[25]

Chrysomya megacephala  0.8 0.9 0.06 

( 30 )[25] tracheole 

 

2 lumen

1)  

2)  ( 4.27)   

     2 
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1 2 

 

3 Chrysomya megacephala ( 4.31) 

3 

3 Chrysomya 
megacephala

� 

3 Chrysomya megacephala
5.05 [2] cuticle 

( 4.32A) 3 

 1 ( 4.31)[31]

cuticle ( 4.32B) 

3 Chrysomya megacephala 
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cardia 
cardia 3 Chrysomya megacephala

( 4.32D) cardia 

cardia 

 2 cardia

secretory granule  cardia

 peritrophic membrane ( 4.32E)

� 
3 Chrysomya 

megacephala cardia  peritrophic 

membrane 

gastric caeca
gastric caeca 3 

Chrysomya megacephala  [2] gastric caeca 4

3 Calliphora vicina[9]

3 

Chrysomya megacephala  gastric caeca 

cardia ( 4.32D) 

 gastric caeca  

gastric caeca 

cuboidal 4 5  lumen 

( 4.32F) 
[31] 

 microvilli  
[5]
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3 

Chrysomya megacephala 

3  

Chrysomya megacephala 3 

 gastric caeca 

 ( 4.3) 

 4.3 3 

Chrysomya megacephala 

3
1 2 

gastric caeca

cuboidal columnar

 Malpighian 

tubules 3 Chrysomya megacephala 

 ( 4.34D) 

granule [31]

Malpighian tubules lumen 
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2  

 3 

 

peritrophic membrane  semiselective ultrafilter 

 

 microvilli 

 

   

 

 

Malpighian tubules rectal gland  Malpighian 

tubules 

Malpighian tubules 

fat body  Malpighian tubules

 

  

2 
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 1 

 

 spermatheca  accessory gland 

  

accessory gland 

 

 

3 Chrysomya megacephala
cuticle  

1 

3  gastric caeca  4  

cardia 

3 Chrysomya 
megacephala  
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3 

Malpighian tubules  
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� Hemipyrellia ligurriens [3]

� Hemipyrellia pulchra [3]

� Achoetandrus albiceps   [4]

� Chrysomya megacephala      [5] 
[6]

  [7]

Chrysomya megacephala  

 “  (latrine fly) 

 Chrysomya megacephala Chrysomya 
putoria    

 

 10 13 [6] 
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Chrysomya megacephala  

 

 

10 

� 
2 

1)     

 

tarsus [8]  

 tarsus

 ventral nerve trunk  recurrent nerve 
[9]
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2)   

(stretch receptor)  

Phormia regina  2 2 

 recurrent nerve 

 
[10]  sero

tonin   serotonin 

 [11]

Greenberg  . . 2514  
[12] 

(bubbling behavior regurgitation)[13] ( 5.4) 

Phormia regina 

 

9.4 

7 19.8 

24.6[13]

� 

Chrysomya megacephala   

 25 29 75 

54

90

 40

 64 105 [14] 
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 Achoetandrus rufifacies
[19]

Chrysomya megacephala 
[20-22] 

[23]  Cochliomyia macellaria, Chrysomya putoria 

Lucilia  eximia 
[18]

• 
 

 
[16] 

(stenothermal) 

     

 Calliphora 
vicina 

   

 Calliphora vomitoria (  5.7) 
[24] 

Lucilia  pallescens
Lucilia sericata

[16] 

 

 (diapause) 

 
[25]  
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[27] Achoetandrus rufifacies  . . 2525 
[28] 

� 

Achoetandrus rufifacies
2 

3 7 [29]

Lucilia cuprina
2 

11 [30]

� 
(oviparous) 

(larviparous)[31]   

Catapicephala micans, Calliphora (Paracalliphora) fulviceps Caiusa
testacea[32]

300 

 3 4 [16]  2,000 [33]

 10 

3,000 [34]   Chrysomya
megacephala  8 9 [14] 
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Chrysomya megacephala, Chryso
mya pinguis, Chrysomya chani  Achoetandrus rufifacies 

[37]   

Eucalliphora Calliphora[38]  

Calliphora vicina[16]  
[38]

Caiusa testacea [3]

• 

 Greenberg[39]  Chrysomya 
megacephala, Achoetandrus rufifacies Calliphora vicina[40]

 

  Lucilia eximia
Cochliomyia macellaria 

1,500 26 
[41] Amendt [42] 

 

 

 Wooldridge 

. . 2551 Calliphora vomitoria Lucilia 
sericata 

[43]

 

 

21.00 5.00 

 

5.00 7.00 
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•

1  median area  

 hatching line (  3.40A,F) 

1 

3  1 

2 3 

3 

  

 

 Lucilia eximia 
[44] 

26  

9 20   

2 3 [34] 

Chrysomya megacephala 130 

  26 [15] 

� 
 

(predation) (cannibalism)

3 2[45] 
[46]    3         
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tubercle mouth hook 
[45]  Achoetandrus

albiceps  Achoetandrus rufifacies  2 

3  tubercle 

  3 

 Achoetandrus albiceps 3 

1 

2 [47] Faria [48] 

 3 Achoetandrus albiceps
2 Achoetandrus 

rufifacies 2[49]

Achoetandrus rufifacies Chrysomya megacephala 

Achoetandrus rufifacies tubercle  

Chrysomya megacephala [50]

� 3 
3  

(prepupa, pharate pupa) 

  

 (post-feeding larval dispersal) 

   

 

[51] 4 
[52] Lucilia sericata 3 4 

[53]       

 



248

3 

 Achoetandrus rufifacies
[54]

 Achoetandrus albiceps 

20 [55]

Cochliomyia macellaria, Lucilia sericata Phormia 
regina 4.6 [56]

 

(pupa formation) 2 pupariation pupation[16]

pupariation 3 

 puparium 
[34] pupariation 

3 

 ring gland   neuro

secretory structure  ring gland 

 ecdysone

  1  

2  

   
[16] 

ring gland 

 ecdysone [57] 
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pupation puparium 

Lucilia cuprina 

 puparium 

7 [58] 

 pupation 6 

12 26.7 [16] Achoetandrus 
rufifacies 5.5 6.8 25 [59]

� 
 

10 /

0.01 IU/  

Chrysomya megacephala
 15 /

0.015 

IU/  [60] 

 hyoscine butylbromide buscopan 

Chrysomya 
megacephala 

[61]

( ) 

[62;63]

 ivermectin  closantel 

Lucilia cuprina [64] 



250

 

4  

 

  

  

tarsus  

 

300 3 4 

 

  

 

3 9 20 

1 2 3 

 3 
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5  

 

 

  

   

 

 

  

 

 

  

  

� 
 

 

  

 

 

  

  

( 6.1)  
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 [1;2]

 

  7 

 

 

 Chrysomya megacephala, Achoetandrus rufifacies,
Ceylonomyia nigripes, Chrysomya bezziana, Lucilia cuprina Hemipyrellia 
ligurriens[3;4] 

 Chrysomya megacephala Achoetandrus
rufifacies

 Chrysomya megacephala, Achoetandrus rufifacies, 
Cochliomyia macellaria Lucilia spp.[5]

           

6.1 

 
( )
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  2 

Chrysomya megacephala Achoetandrus rufifacies  

  

 Chrysomya megacephala 
Achoetandrus rufifacies

� 
 

[6]

 

1[7]

  

[8]

(osteomyelitis)[9] [10] 

   Lucilia sericata, 
Lucilia illustris Phormia regina  Lucilia sericata 

[6]  Cochliomyia 
hominivorax Chrysomya bezziana  

[11]
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(enzymatic  lique-

faction)[12] 
[13] 

 allantoin
[14] 

[15]

 

   

  

 polyvinyl alcohol hydrosponge 0.5

 2

  

 hydrogel 267   

 hydrogel 

 (debridgement) 
[16]

[17]

.

� 
 [18]  

 

 
[19] 

� 
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[20] 

  
[21]  

  
[22]  

 Chrysomya megacephala
[23;24]  

 

     

� 
  

  

 

 

  

�   

 labellum[25]  
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 Penicillium  adhesive hair[26] 

�  adhesive hair        

  adhesive hair [25;27] 

[26] 

�  adhesive hair 

 

 

 

� pseudotrachea labellum 

   

  

Escherichia coli 0157:H7 

 pseudotrachea  

pseudotrachea 

(bioenhanced transmission)[28] 

�     
[29] 

 

� 
[30] 

[31] Chrysomya megacephala
Chrysomya 

megacephala       
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[32]

 Chrysomya megacephala 

 87.7 (114 130 )

Chrysomya megacephala 
[30] 

 6.2  

 Chrysomya megacephala
Aeromonas caviae, Aeromonas hydrophila, Burkholderia 

pseudomallei, Citrobacter freundii, Enterobacter agglomerans, Klebsiella oxytoca, 
Klebsiella pneumoniae, Proteus mirabilis, Proteus vulgaris Pseudomonas 
stutzeri Achoetandrus rufifacies Burkholderia 
pseudomallei, Escherichia coli, Klebsiella ozaenae, Proteus vulgaris
Pseudomonas fluorescens[33]

� 
Penicillium adhesive hair[26] 

� 
 Chrysomya

megacephala enterovirus [poliovirus type 2][26]  . . 2549 

2 matrix protein (M)

hemagglutinin (HA) (H5N1 subtype influenza A) 

Calliphora nigribarbis Aldrichina grahami
2.3  

[34]
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6.2 
Chrysomya megacephala 
( [30])
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� 

 Chrysomya 
megacephala[31] Achoetandrus rufifacies [35] 

 
[35]  6.1

 6.1 

*
Al Tt Hw Ss T Hn Eh Ec Cr Gl

Achoetandrus
rufifacies

x x x x x x x x x x [35]

x x [36]

Calliphora 
vicina

x x x x x x [35]

Chrysomya spp. x x x [36]

Chrysomya
bezziana

x x x x x x x [35]

Chrysomya
megacephala

x x x x x x x [29]

x x x [36]

x x x x [31]

Lucilia cuprina x x x x x x x x [35]

 Al, Ascaris lumbricoides; Tt,
Trichuris trichiura; Hw, Hookworm; T, Taenia spp.; Ss, Strongyloides stercoralis; Hn,
Hymenolepis nana; Eh, Entamoeba histolytica/dispar; Ec, Entamoeba coli; Cr,
Cryptosporidium spp.; Gl, Giardia lamblia
*
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Chrysomya 
megacephala (Chilomestix mesnili, Endolimax 
nana, Herpetomonas spp., Iodamoeba butschlii, Leptomonas mirabilis 
Trichomonas hominis[29]) (Hymenolepis 
diminuta, Toxocara spp., Capillaria hepatica[29;31;36], Acanthocephala spp.[37]

Necator americanus[36])

 

(soil transmitted nematode)  

(Ascaris lumbricoides) (Trichuris trichiura)

(hookworm)  

 

 

  

(Hymenolepis nana)  

 

 

 

 

(cysticercosis) 
[38]  

 

 (Strongyloides stercoralis)
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    2        

 

 

 

  

Entamoeba histolytica  (amoebic 

colitis) (amoebic liver abscess) Entamoeba 
dispar 

 polymerase chain reaction

primer [39]

  

 

� 
  

 ( 6.3) 
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[40] 

(entomophobia) 

6.3 

(
)
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� 
 “

2 (dipteran)
”

[41] 

   
[42]

  

 

 6.2 

 

Lucilia cuprina, Lucilia sericata, Achoetandrus rufifacies Calliphora nociva
sheep strike 

 Phormia terraenovae [43;44]  

Chrysomya bezziana Achoetandrus albiceps
[45] 

60 

40[45] 

Lucilia sericata 

Achoetandrus albiceps
Lucilia sericata [46]
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3  

Oestridae Calliphoridae ( )  Sarcophagidae (

) Oestridae (obligate 

parasite) (obligatory myiasis) 

 

 

 

 (facultative parasite) (facultative 

myiasis)

 

 

 

3

� 

Hypoderma bovis, Oestrus ovis 

Gasterophilus spp.

�   

Cochlio-
myia hominivorax

�    

Dermatobia hominis (human bot fly) 
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Cochiomyia macellaria, Phormia regina Lucilia sericata
  

1) (cutaneous myiasis) 

2 

� (wound myiasis) 

Chrysomya bezziana Cochliomyia hominivorax

(necrosis) [41]

�     

(sheep strike)  Lucilia cuprina
Lucilia sericata 

  

 (traumatic cutaneous myiasis)  (furuncular cutaneous myiasis) 

2)  ( )    

 (intestinal myiasis)

 

25  

 Muscina stabulans Eristalis tenax 

(gastric myiasis)

(rectal myiasis) (enteric myiasis)
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“

” (pseudomyiasis producer)

3) (atrial myiasis)

(oral 

myiasis) (nasal myiasis)

(nasopharyngeal myiasis)  

(sinusal myiasis) (auricular myiasis)

(opthalmic ocular myiasis)

(urogenital myiasis)

(vaginal myiasis)

 
� 

�    

 (gravid female)[41]

�   

�  
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� (nosocomial myiasis)

[55] 

  

 

  

  
[56]

(intensive care unit)[57] Joo 

Kim[56] 17  

 
[58] Lucilia sericata 

 (

 

 6.3)  
[59]   

[60] 

2 
[61]
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  6.3  

Lucilia sericata

 

     

[60]

 

 

[60]

[62]

[63]

[56]

� 

(forceps)  

3 povidone 10[56]

 ampicillin

cefotaxine[48;53;57] 

ether, chloroform, olive oil turpentine oil 

 [64]
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(forensic entomology) 

 
[1]

1) (medicolegal entomology forensic medical 

entomology) 

 

  

(relocation)[1-5]

2)  (urban forensic entomology) 

 

3) (stored product forensic 

entomology)  
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[1;6]

Sung Tz’u 

“His y an
chi lu”  . . 1778[1] 1790[7]  

McKnight . . 2524 “Washing Away of 
Wrongs”

 

 

. . 2391 

Orfila 30 

Calliphora vomitoria
Lucilia caesar 

dermestid ( Dermestidae), histerid ( Histeridae), silphid (

Silphidae) staphylinid ( Staphylinidae) Orfila 
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(insect succession)[8] . . 2398 Bergeret[9] 

[1] . . 2426 2442   J.P. 

Mégnin   

La Faune des Cadavres: Application de l’Entomologie la M dicine 
L gale[1] . . 2529 Kenneth G.V. Smith 

“A Manual of Forensic Entomology”[3]

 . . 2490 2520 

( . . . , ) 

. . 2529[10]

. . 2530[11]

. . 2544 
[12]  

  
[2;13-26]  
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[27] [28] 

[29]  

(identify)  

Aldrich . . 2459 

Sarcophagidae [30] . . 2479 

Knipling[31] (key) 1 

. . 2491 Hall “The Blowflies of North 
America” 

[32]  

Yuri G. Verves . . 2548[33] 

410 

 

(stage of decomposition)
 

4 [34] 5 [35-37] 

4 

 5 

 5 

5 
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1) (fresh) 

0 3 

6 [36] 

2) (bloat) 

 4 6 

3) (active decay) 

(greasy) 

7 30 

4) (advanced decay) 

31 51 

5) (dry remain) 

52 

 

5 [38]

1) (fresh) 

2) (buoyant floating) 

3) (deterioration disintegration) 

4) (buoyant remain) 

5) (scattered skeletal) 

 

 

[3;7]
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 . . 

2526 Rodriguez Bass[39] Forensic Anthropology 

Center (FAC) Knoxville

4 

Forensic Anthropology Center Schoenly [40] . . 

2550  

(domestic pig: Sus
scrofa)

[5;8] [3;5;41;42] 

� (thoracic cavity size) [43]

� 

�

� 
[35]

� 

Elmer Paul Catts Medison Lee Goff 

22 23 [5] 

 

Schoenly [40] 23 27 

( 7.1A,B) 
[40] [44]

[45;46] [38] [47] 
[48-51] [37]

[52] [53] [54]

[55]        



7.3)

7.1

Pr

[59-6

1 
 (A

rof. 

5]  

 

A) 

Jim
)
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� (Louisiana black bear; Ursus americanus luteolus)
[45]

� (white-tailed deer; Odocoileus virginianus)
[45]

� (American alligator; Alligator mississippiensis)
[45]

�  [67]

� (Rattus rattus)
[68] [69]

� ( )  
[70]

� (Oryctolagus cuniculus)  
[71] [72]

2 29 45 

 14 

2 
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(insect
succession)

 

 

 

 

 

(pattern) 

�    

(insolation) 
[73]

�        
[38;74]

�  

   (intraspecific competition)     (interspecific 

competition)[58] 

[41;75;76]
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[3;71] 

1 

 

 

 

(molecular genetic)

3 9 
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� 

[77] 

[22;78;79] 

� :

� median area: median area

� flange median area: 

� chorion: 

� 
3 

[16;25;80-82]  
[15;23;79;80;83-85]

� :  tubercle 

� 1  2 

�  peritreme peritreme 

� peritreme peritreme 

� 

�  

� : papillae

 

 : Chrysomya 
megacephala, Achoetandrus rufifacies, Ceylonomyia nigripes, Achoetandrus 
villeneuvi, Lucilia cuprina  Hemipyrellia ligurriens[16;18;25]   (
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9) Hypopygiopsis 
violacea[82]

 

Chrysomya megacephala[84], Achoetandrus rufifacies[15], Ceylonomyia 
nigripes[83], Chrysomya bezziana[85] Hemipyrellia ligurriens[23]

 

 

5  Lucilia illustris, Lucilia ampullaceal, 
Lucilia caesar, Lucilia sericata Calliphora vicina [86] 

� 
 (

3)  

 

Chrysomya megacephala, Achoetandrus rufifacies, Ceylonomyia nigripes, 
Achoetandrus villeneuvi, Lucilia cuprina Hemipyrellia ligurriens

[21]

[23;85;87]

 

 Chrysomya megacephala, Ceylonomyia 
nigripes, Chrysomya bezziana, Lucilia cuprina Hemipyrellia ligurriens

� : tubercle 

� 3 1

� :

� : papillae
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Mazzanti [88]

DNA

Calliphora vicina, Calliphora vomitoria, Chrysomya megacephala, Lucilia 
sericata Phormia regina

� 
 

[89-91]

 polymerase chain reaction-

restriction fragment length polymorphism (PCR-RFLP) markers 3 

mitochondrial cytochrome oxidase I gene (COI) 

8  Calliphora vicina, Calliphora vomitoria, Lucilia 
sericata, Lucilia illustris, Lucilia caesar, Lucilia ampullacae, Phormia regina 

Protophormia terraenovae[92]

Cynomyopsis cadaverina, 
Calliphora livida Calliphora vicina[93]

mitochondrial cytochrome oxidase I (COI) 8 

Chrysomya megacephala, Chrysomya pinguis, 
Achoetandrus rufifacies, Hemipyrellia ligurriens, Lucilia cuprina, Lucilia bazini, 
Lucilia hainanensis Lucilia porphyrina[94] 

second ribosomal internal transcribed spacer (ITS2) 

ribosomal DNA (rDNA) 9   

Chrysomya flavifrons, Chrysomya incisuralis, Chrysomya latifrons, Ceylonomyia 
nigripes, Achoetandrus rufifacies, Chrysomya saffranea, Chrysomya semimetallica 

Chrysomya varipes[95] 

random amplified polymorphic DNA-

polymerase chain reaction  
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Cochliomyia hominivorax Cochliomyia macellaria 
[96] . . 2551 

cuticular hydrocarbons [97] 

Calliphora vomitoria, Calliphora 
vicina Protophormia terraenovae 

 1 3 

 

( ) 

( ) 
[98]

 

 

 

 

 

 

 
[99;100]

9  
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� [4]

[101] 

 Richard W. Merritt 

Michigan State “

(colonization) 

” (Richard W. 

Merritt, )

  

  

 [102] 

 

[103] [104] 
[4;105]

 Chrysomya megacephala 

Achoetandrus rufifacies  2 3  

[58] 

minimum time since death 

(MTD) 

6  

 1 
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 7 

 

 

 (  

80 )  

 

 

Lucilia sericata[106] Phormia regina[101]

Protophormia terraenovae[107]

Lucilia sericata[108] Calliphora
dubia[109] Chrysomya 
chloropyga Chrysomya putoria[110]

Chrysomya megacephala Achoetandrus rufifacies[24]

 

 (degree of development)[111]

(thermal summation) accumulated

degree-hours (ADH) accumulated degree-days (ADD) 
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[101;107;108]  

 
[24] 

 ( 80 )  

(  7.6)  

Chrysomya megacephala Achoetandrus rufifacies[24]

 

1) 

 

2)

2.1) :  

 

� [112]   

� 

� 
[113]

  

[105] 
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7.6 Chrysomya megacephala 
Achoetandrus rufifacies 

( [24])
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2.2) : 

  

(ethanol) Phormia regina
 11.9 

3 
[114]

[2]

�  

 [56]  

 

 

 

2 

48[115]

�   

 

 [116-119]  
[120] 

 Richard 

W. Merritt “

”      
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 12 15 

� 

 

 

  

Chrysomya megacephala, Achoetandrus rufifacies Lucilia cuprina[121]

Chrysomya megacephala Achoetandrus rufifacies 

  2 3 [104;122]

Protophormia terraenovae Calliphora vicina 
[123] Calliphora vomitoria 

[124] Calliphora vicina 
[125]

� (manner of death)

 

 

 

 [5] 

( 7.1)
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7.1 

morphine phenobarbital [126]

opiates, cocaine, barbiturates

antidepressants

clomipramine, amitryptiline

nortryptiline, levomepromezine

[127]

codeine Lucilia sericata [128]

morphine Calliphora stygia [129]

morphine Lucilia sericata [130]

benzodiazepines Calliphora vicina [131]

malathion Chrysomya megacephala [132;133]

� (place of death)
2 [73] 

� (geographical) 

� (ecological) 

  
[3] 
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[73]

 

 

 

 

Amendt [134] Byrd 
[135]

 

 

  

 7.2 

7.3 
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7.2 

(
)

CM, AR Lucilia cuprina [121;122]

(
)

Calliphora coloradensis Lucilia silvarum [99]

Phormia regina [136]
Calliphora vomitoria [137]
Paralucilia fulvinota [138]

Calliphora vicina [139]
Lucilia sericata, Phormia regina, 
Calliphora vicina Calliphora vomitoria
Calliphora vomitoria [76;124]
Lucilia caesar  [76]
Protophormia terranovae
Achoetandrus albiceps, Protophormia 
terraenovae Calliphora vicina

[123]

Lucilia sericata, Phormia regina, Lucilia 
ampullacea Lucilia caesar

[140]

Cynomya mortuorum [141]
Calliphora vicina, Lucilia sericata
Achoetandrus albiceps

[142]

Calliphora hilli, Calliphora stygia 
Calliphora vicina

[125]

( )
CM, AR, Achoetandrus villeneuvi,
Ceylonomyia nigripes, Chrysomya bezziana,  
Chrysomya chani, Lucilia cuprina
Hemipyrellia ligurriens

[13;14;17;20]

( )
CM [28]

CM, AR, Achoetandrus villeneuvi, Chrysomya 
bezziana,  Ceylonomyia nigripes, Chrysomya 
pinguis, Lucilia spp. Hemipyrellia 
ligurriens

[143]

CM  AR [144]
Hypopygiopsis violacea [82]
CM [145]

AR, Achoetandrus rufifacies; CM, Chrysomya megacephala
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7.3 Diptera 

Tha Mal PRC Tai Aus NZ
Anisopodidae Sylvicola sp. x
Calliphoridae Achoetandrus  rufifacies x x x x x x

Achoetandrus  villeneuvi x x
Calliphora  albifrontalis x
Calliphora  dubia x
Calliphora  stygia x
Ceylonymyia  nigripes x x x
Chrysomya  bezziana x x
Chrysomya  chani x
Chrysomya megacephala x x x x x
Chrysomya  pinguis x x
Chrysomya  varipes x
Hemipyrellia  ligurriens x x
Lucilia  bazini x
Lucilia  cuprina x x x
Lucilia  sericata x x x

Muscidae Hydrotaea  chalcogaster x
Hydrotaea rostrata x x
Hydrotaea  spinigera x x x
Musca  domestica x x
Musca  ventrosa x
Musca  vetustissima x
Synthesiomyia  nudiseta x x

Phoridae Megaselia  scalaris x
Piophilidae Piophila  casei x
Sarcophagidae Sarcophaga  albiceps x

Sarcophaga  ruficornis x x
Sarcophaga  taenionota x
unidentified x x x

Stratiomyiidae Hermetia  illucens x

� Tha, ; Mal, ; PRC, 
; Tai, ; Aus, ; NZ, 

� [20] Lee 
[143] Wang [58] Pai 

[145] Voss [34] Eberhardt   
Elliot[146]
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. . 2543  . . 2549 

Chrysomya megacephala 66.7 

Achoetandrus rufifacies 56.7 

76.7 [20;147] 

 ( 7.2 7.3) 

Chrysomya megacephala Achoetandrus 
rufifacies 

 

Achoetandrus rufifacies ( 7.3) 2 

Australasia, Indo-

Malay Nearctic,  Neotropic Palaearctic 

 

Indo-Malay Australasia  Achoetandrus rufifacies 

  Chrysomya megacephala
  

 Chrysomya megacephala 

 

 

 

Chrysomya megacephala

 

 

Lucilia sericata [140]

Calliphora nigribasis [36] 
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[148] 

Chrysomya bezziana

 ( 6) 

Chrysomya bezziana
Chrysomya bezziana

 0.89 (4 448 )
[143]

 

Schroeder [139] 

3 4 7 

“ ” (summer species) 

Lucilia sericata, Phormia regina, Calliphora vomitoria Calliphora vicina 

1 2 

Calliphora vicina Calliphora vicina 

 Saigusa [149] 

 Lucilia sericata
Calliphora vicina 
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. . 2543 

�

� 

� 

� 

� 

� 
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� 
2  

1   

  

� 3 Chrysomya megacephala
� 3 Achoetandrus rufifacies

Achoetandrus rufifacies
1.2 

 

5 

2  

� 2 Chrysomya megacephala
0.8 

� 2 Achoetandrus rufifacies
0.6 

� 3 Hemipyrellia ligurriens 
0.6 

� 3 ( 7.7) 

28   2 

Achoetandrus rufifacies
0.6 
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�   
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2  

� 3 Achoetandrus rufifacies
� 3 Hydrotaea spinigera  

� Sargus 
� Dermestes maculatus 

� 3 Piophilidae  Piophila casei 

(skipping behavior)

 ventral 

tubercle [151] ( 7.9)  

20 [152]

7.9 3  Piophila casei (A)
( ) (B) 8 tubercle (C) 10 

2  (
)
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� 
1  

 24 

(large squamous cell carcinoma 

lesion) (  7.10)  

� 3 Chrysomya megacephala
1.4 

� 3 Achoetandrus rufifacies
1.4 

Chrysomya megacephala 

5  
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 4

      

4 15 

� 3  Hydrotaea spinigera
� 3 Piophila casei     

  

� 3 Phoridae  Megaselia scalaris 

� 2  Sargus sp.  Dr. Roy C. 

Vogtsberger 

� 3  2

24 [153]  ( 7.12) 

16  

. . 2542 

. . 2543  13.9 22.0 

26.4 31.1 

2 
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7.12 
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( 7.14) 

Ceylonomyia nigripes [155] 

(

) 

Dermestes maculatus 

 
[143] [71] [139;156]  

 

� 
3  

1  

� 2 Chrysomya megacephala

� 3 4      

1.8 12 

( 7.15)  

(Dr. 

Hiromu Kurahashi)   Sarcophaga 
ruficornis

Chrysomya megacephala
 

3 4 
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3   25 

 

� 3 Synthesiomyia nudiseta
� 3        

 Sarcophaga ruficornis

Chrysomya megacephala

Sarcophaga ruficornis 

 

[157] 

Chrysomya megacephala Achoetandrus rufifacies

1  2 3 3 Synthesiomyia 
nudiseta  
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Chrysomya megacephala Achoetandrus rufifacies 3 

� 
1  

800 

 

  Chrysomya megacephala, Achoetandrus rufifacies Ceylonomyia 
nigripes Megaselia scalaris

1 

Achoetandrus rufifacies 4 7 

 Chrysomya megacephala
Achoetandrus rufifacies
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Chrysomya megacephala Achoetandrus rufifacies 
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1) (non-chemical 

control)  
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(insecticidal control)

3) (herb extract

control)

4)  (biological control)

1) 
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[4]  Mackerras [5]  . . 2473 
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�  
 

 

  

2) 
 

� (organophosphorous compounds): 

 diazinon, coumaphos malathion[7]

� (pyrethroids):

Chrysanthemum pyrethrin  

cypermethrin[8]

� (insect growth regulator): 

  

 

     cuticle

 diflubenzuron, cyromazine 

methoprene[7]

(organochlorine compounds) 

 . . 2491 . . 2501 

 [7]

 

(insecticide resistance)
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�  

  

� 

�    [2]  

Lucilia cuprina
carboxylesterase esterase isozyme 

(E3) 137 

glycine aspartate 
[9] Ace  

acetylcholinesterase 
[10]

“ ” 

 

 

 
[2]

 

Lucilia cuprina  
[10-13] 

Mihara Kurahashi[14]

 Chrysomya megacephala       
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. . 2548 Chrysomya megacephala
 

 

 

permethrin 

LD50 (Lethal Dose) 0.0028, 0.0027, 0.0034, 0.0024 0.0007 

1 

deltamethrin LD50 0.0461, 0.0267, 

0.0244, 0.1327 0.1151 1  [15] 

� 
 

  
[1;7;16]

� diazinon coumaphos

� cypermethrin

� diflubenzuron[17], cyromazine, 

triflumuron[18] dicyclanil[19]

(0.05 5 )

10

15 [1]  
[2]
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[3]
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[2]  

 

 

� (toxic bait)
 

sodium arsenite 

formaldehyde   

10  0.1

2  

 

 2 3 

(1 6 ) 



356

 

 

[2]

3)

 

 

 Chrysomya megacephala  mineral 

turpentine low aromatic white spirits  Cassia alata
[20] 

(1,8-cineole) Chrysomya 
megacephala 

LD50 197 221
[21] (neem 

extract) 50 96.5

5 25

 7  

gas chromatography-mass spectrometry  

 butanediol [22] 

 

[23] 

 New Zealand clubmoss (Lycopodium varium)
huperzine A

Lucilia cuprina LD50 2,380 ppm[24]
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4)  

[1] 

 

Hymenoptera (Spalangia endius, Spalangia 
cameroni, Spalangia gemina[25], Brachymeria podagrica, Nasonia vitripennis 
Tachinaephagus zealandicus[26;27]) Chrysomya
megacephala

 

 Spalangia nigroaenea Pachycrepoideus 
vindemiae Chrysomya megacephala Lucilia 
sericata[28] Spalangia muscidarum 

Ceylonomyia nigripes[29] 

 

Oxyopes ( Oxyopidae) Achoetandrus 
rufifacies (chelicerae) [30] 

  Exoristobia philip-
pinensis ( Encyrtidae)  Hydrotaea spinigera (

Muscidae) Achoetandrus rufifacies [31]

  

 

 (Libya)  Cochliomyia hominivorax
(sterile insect technique)[32]

 Lucilia cuprina
[33] 
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250 1,000  30  

30 30  

 

Gabre [20] 

Chrysomya megacephala 
Ujvari [22]  (Enoferm M1)

50 50 nipagen (Sigma-Aldrich) 0.125 1.8

1 15 100

10 5 

 

1 2 

12 (  9.2)  

 
[9]  
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9.2 

100 [16] 

( ) 154.67 134.00

( ) 12.06 21.39

( ) 10.91 3.65

( ) 1.37 2.47

( ) 58.00 9.00

( ) 1.41 23.3

( ) 11.33 18.00

( ) 177.33 288.00

1 ( ) 0.06 0.28

2 ( ) 0.45 3.00

6 ( ) 0.12 0.69

12 ( ) 1.05 26.00

tryptophan ( ) 0.15 0.30

threonine ( ) 0.56 0.91

isoleucine ( ) 0.65 1.08

leucine ( ) 1.04 1.90

lysine ( ) 0.87 1.64

methionine ( ) 0.37 0.53

phenylalanine ( ) 0.64 1.04

tyrosine ( ) 0.49 0.72

valine ( ) 0.77 1.32

arginine ( ) 0.74 1.31

histidine ( ) 0.29 0.58

alanine ( ) 0.68 1.27

glycine ( ) 0.40 1.23

proline ( ) 0.50 1.14
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( 9.10) 3 

1) 1 (locality label) 

� (location)

� (date/hour of collection)  

24 

� (collector)

(case 

no.) (sample no.) 

pinning block 2 

2) 2 ( ) (rearing data label)

(date pupariated) 

(date emerged) 

 pinning block 3 

 

3) 3 (identification label) 

� (species identification) 

� (determiner’s name)[27]
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[52]  

[51] 4 

1) (Fly grill count) 

(grill) Schudder grill 

¾ 16 24 24 

( 2 ) 

Z

30 

3 5 

 



413

  

 

2)    

  

 (subjective) 

3) (sticky paper)

 

 (sensitive) 

 

 

 

 

 

4) 

 Pratt [51]  

  3  

4 ½ 8

¼ 2 

½ 

 1 

         



414

45 29   
[53] Suenaga Kurahashi 

[54] 

 Dr. Hiromu 

Kurahashi 

9.3  

[53;55] 

Hall[56] (trap) 

� (cone trap) 

 

� (wind oriented trap) 

 

� (bait bin)  

�   



415

9.3 

� 

� 

� 

� 

�

� 

� 

� 

� 

� 

� 

� 

� 1 

� 

[57] 3 

� polyvinyl chloride 

1.25 (  9.24A)  

50 30  (  9.24B)  

�  40 40 

50 (  9.24C)  



4

9

16

.24D

� 

D)  

 

(( 99.25A

poly

A,B

 9.

yvin

 

B,C,

.24  

nyl c
(D

 

D)

chlo
D) 

(

oride

p

 (

e (B

poly

9.2

B) 

ypro

9.

24C

opyl

.24B

C) 

(A

lene

B) 

A)

(

e 

(C) 

(

)

 

 

 

 



(B)

 

 

9.255 

 (

 (A
(C)

A) 
(D)
)

 

) 

 

4417



418
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3.1 

� 

� deltamethrin permethrin

� ( 20 )

� 4

�  [adjustable pipette (Gilson®)]

�   16 16

16

� ( )
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� (ice-block)

� Hamilton Digital MicrosyringeTM (Hamilton; USA)
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� Probit analysis (Harvard Programming; Hg 1,2)
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_____________________________

� 9.33A, 9.33B, 9.36A, 9.36B, 9.40A, 9.40B 

�  9.34A, 9.34B, 9.39A, 9.39B, 9.41A, 9.41B, 9.42A, 9.42B, 9.43A, 9.43B 

� 9.35A, 9.35B, 9.37A, 9.37B, 9.38A, 9.38B
[2] Entomological Society of America 
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3.2.2.4 

( 9.51; 3)  

 

 

 9.51 Chrysomya 
megacephala (

)

1 meral setae (  9.52A) ...................  Muscidae ( )

meral setae (  9.52B) .............................................................................. 2
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  9.52A                                                  9.52B

2 notopleural setae 2 3 (  9.53A);

....................... Calliphoridae ( )

notopleural setae 4 (  9.53B);

; 3 .................................. Sarcophagidae
( )

       9.53A                                              9.53B
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Calliphoridae 

1 stem vien (  9.54A) ............................ Calliphorinae 2

stem vien (  9.54B) .................................................................... 10

9.54A                                              9.54B

2 proepisternum (  9.55A)................ 

proepisternum (  9.55B) .......................................................... 3

      9.55A                                                        9.55B

3 postalar callus (  9.56A) ............... 

postalar callus (  9.56B) .......................................................... 4
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           9.56A                                     9.56B

4 katatergite ( 9.57A).... 5

katatergite (  9.57B)................. 7

     9.57A                                              9.57B

5 postacrostichal setae (post ac) 3 (  9.58A); 

...................................................................................... Lucilia cuprina
postacrostichal setae (post ac) 2 (  9.58B); 

 .................................................................................. 6
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9.58A                                          9.58B

6 1 post ac 2 post 

dc (  9.59A); tergite ... Lucilia porphyrina
1 post ac 2 post 

dc ( 9.59B); tergite ................ 

................................................................................................. Lucilia papuensis

    9.59A                                              9.59B
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10 greater ampulla  ( 9.62A)........................ Rhininae

greater ampulla  ( 9.62B)............... Chrysomyinae 11

9.62A                                          9.62B

11 ................................................................................... 12

....................................................................... 13

12 katepisternal setae 0 + 1 (  9.63A);

.................................................................................... Ceylonomyia nigripes
katepisternal setae 1 + 1 (  9.63B);

.......................................................... Achoetandrus rufifacies

9.63A                                         9.63B
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      9.65A                                      9.65B
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abdominal spiracle 82

accessory gland 90,195,196,198T,203, 207-209,

210T,217

accumulated degree-days 301

accumulated degree-hours 301

Achoetandrus albiceps

242

247

3 248

239

269

4

103

Achoetandrus rufifacies 241,245,249,265T

303F

357

19-20,27-29,40F,41,242-243

243

244

247

3 248

265

269,270T

258-259,296-298,301-302,305,308,

308T,310,313,316-317,319,324-326

126-131

126-127

108T,130F,131,131F
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Achoetandrus rufifacies ( )

126,127F

aedeagus 128F

cercus 128F,129F

epandrium 128F,129F

ommatidium 52F,53

ovipositor 128F

surstylus 128F,129F

facet 53

facet 54

 3 62F

98F,129,130F

1 99F

100T

101F

17

210F

197F

Achoetandrus villeneuvi 81

20, 29-30, 40F

296-297

135F, 136,136F

132,133F

aedeagus 134F

cercus 134F

epandrium 134F

labellar lobe 66F

ovipositor 134F

pulvillus 81F

spermatheca 205,206F

surstylus 134F

50

132,135F

100T

17

active decay 287
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adhesive hair 81,81F,82,262

advanced decay 287

aedeagus 47,88,89F, 117F, 120F, 125F, 128F,

134F, 159F, 162F, 209, 216

aeropyle 91,92F

Afrotropic 20

Chrysomya bezziana 26

Chrysomya megacephala 21

Hemipyrellia pulchra 37

Lucilia cuprina 32

Aldrichina grahami 91,93F

alimentary canal " "

AMENIINAE 15

amoebic colitis 267

amoebic liver abscess 267

amphipneustic 98

anal veins 75

anepimeron 71,72

anepisternum 71,72

Animalia 13

ano-genital part 84

Antarctic 20

antenna " "

antennal lobe 184,185

anterior midgut 180

anterior spiracle " "

anatomical plane " "

apical 45

arista 14,59

arthropod 11

Arthropoda 4,13

13

asynanthropic fly 239

Australasia 20,310

Achoetandrus rufifacies 27

Ceylonomyia nigripes 30
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Australasia ( )

Chrysomya bezziana 26

Chrysomya megacephala 21

Hemipyrellia ligurriens 36

Lucilia cuprina 32

Lucilia papuensis 35

Lucilia porphyrina 33

Bengalia asymmetria 15

Bengalia bezzii 15

Bengalia chiangmaiensis 15

Bengalia emarginat 15

Bengalia jejuna 15

Bengalia labiata 15

Bengalia pseudovaricolor 15

Bengalia siamensis 15

Bengalia torosa 15

Bengalia varicolor 15

Bengalia xanthopyga 15

BENGALIINAE 15

bioenhanced transmission 262

biological control 346

blow fly " "

Borbororhinia bivittata 18

Borbororhinia laojanae 18

Brachycera 13

brain 183

bubble membrane 107,107F,108,108T,109F

bubbling behavior 237

buoyant remain 287

Caiusa indica 17

Caiusa testacea 17,243,245

Calliphora 78,245

halter 77

( ) 4

peritreme 102

Calliphora (Paracalliphora) fulviceps 243
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Calliphora dubia 301

Calliphora erythrocephala

rectal gland  182

180

194

73

Calliphora grahami 211

Calliphora lata 100T

Calliphora livida 298

Calliphora loewi 100T

Calliphora nigribasis 310

Calliphora nociva 269

Calliphora pattoni 16

Calliphora stygia 376

Calliphora subalpina 94T

Calliphora uralensis 94T

Calliphora vicina 16,245,265T,299

241

239

298,305,311

178

peritrophic membrane 180

192-195

bubble membrane 108T

100T

Calliphora vomitoria 16,82, 242F, 245, 299

239

241

298, 305, 311
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Calliphora vomitoria  ( )

100T

Calliphoridae 271

41

13

CALLIPHORINAE 16-17

Callitroga macellaria 270T

calypter 75,111,115,119,123,126,132,

137,141,145,148,151,156,158,160

campaniform sensilla  78

cardia 174,179-180,221

Cassia alata 356

Catapicephala kurahashii 15

Catapicephala micans 15

Catapicephala micans 243

Catapicephala michikoae 15

Catapicephala sinica 15

cephalic ganglion  " "

cephalic pulsatile organ 194

cephalopharyngeal skeleton 95,97,113,114F,118,121,122F,

139,141,144F,145,154,155F,398

cercus 47,84,85F,88,89F,117F,120F,125F

128F,129F,134F,139F,143F,

147F,150F,153F,159F,162F

Ceylonomyia nigripes
357

20, 30-32,40F

258,296-298,321-323, 322F, 326

spermatheca 205, 206F

189-190,189F

90F, 93F,139,140F

137-141

140F, 141
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Ceylonomyia nigripes ( )

137-139,138F

cercus 139F

epandrium 139F

ovipositor 139F

surstylus 139F

97F,139-141,140F

cephalopharyngeal skeleton 96F

100T

halter 77F

labellar lobe 67F

ommatidium 52F,53

pseudotrachea 67F

facet 53

50

76F

facet 54

73,73F

labellum 68,68F

87-88

17

chaetotaxy 48

chitin 13

chorion 200,296

Chrysanthemum 351

Chrysomya bezziana 108,265T,272,311

26,40F,41

269,270T

258,297

121

122, 122F

110F

121
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Chrysomya bezziana ( )

121,122F

17

Chrysomya chani 81,245

20,25-26,40F

spermatheca 205,206F

118-121,119F

adhesive hair 81F

aedeagus 120F

cercus 120F

epandrium 120F

ommatrichium 55

ovipositor 120F

surstylus 120F

121

12,17

Chrysomya chloropyga 301

Chrysomya defixa 17

Chrysomya flavifrons 298

Chrysomya incisuralis 298

Chrysomya latifrons 298

Chrysomya marginalis 4

Chrysomya megacephala 46F,240,245,247,249,265T

303F

352-353,356-357

376-377

405-406,407F

393-395,395F,396-398,398F

19-20, 21-23,39, 40F,41,242

243-244

241

233

239
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Chrysomya megacephala ( )

( )

237-238

265-266

262-263,264F

270T

258,259,296,297,297,298,301,

302,305,308T,310,313,315,317,

319,323-326

300

4

192F

Malpighian tubules 187,187F

183F,184F,185F,186

224T

cardia 179,179F

middle midgut 181F

rectal gland  182

177,177F

174

177-178,178F

222F

182F

176,176F

accessory gland 217F

216,216F

215-216,216F

214-215,215F

209F,210F, 210T

211-214,212F, 213F
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Chrysomya megacephala ( )

196F,197F

accessory gland 207-208,208F

spermatheca 205,207F

199-201,202F

203,204F

199,199F

191F

189

95F, 113,114F

cephalopharyngeal skeleton 114F

100T

102F,114F

92F,111,114F,126

113,401F

bubble membrane 107F,108T

pupal respiratory horn 108

110-111,112F

74F

48F

cercus 86F

epiproct 84

hypoproct 84

ommatidium 52F,53

ommatrichium 55

ovipositor 87F

facet 53

79F

56F

83F

85F,89F

64F

facet 54

56,57F

50F,51F

70F,71F
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Chrysomya megacephala ( )

88F

12,17

218-224,219F, 220F, 223

223

Chrysomya nigripes “Ceylonomyia nigripes”

Chrysomya pacifica 93F

Chrysomya pinguis 55F,81,245

20, 24-25,40,40F

298

spermatheca 205,206F

197F

191

189-190,189F

115-118

115-117,116F

aedeagus 117F

cercus 117F

epandrium 117F

labellar lobe 67F

ommatrichium 55

ommatrichium 55F

ovipositor 117F

palpus 65F

pseudotrachea 67F

surstylus 117F

80F

55F

76F

facet 54F

56,57F

59,62F

118
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Chrysomya pinguis ( )

( )

100T

17

sensilla chaetica 72F

Chrysomya putoria
301

241

Chrysomya rufifacies “Achoetandrus rufifacies”

Chrysomya saffranea 298

Chrysomya semimetallica 298

Chrysomya thanomthini

20,27,40,40F

239

123-125

123,124F

aedeagus 125F

cercus 125F

epandrium 125F

ovipositor 125F

surstylus 125F

17

Chrysomya varipes 298

Chrysomya villeneuvi “Achoetandrus villeneuvi”
CHRYSOMYINAE 15,17

claw 80,80F,81

Cochliomyia hominivorax 271-272, 299

357

270T

199-200

Cochliomyia macellaria 245,272,299
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Cochliomyia macellaria ( )

3 248

241

258

bubble membrane 108T

colon " "

common oviduct " "

compound eye " "

corpora pedunculata 184

corpuscle 192

Cosmina biplumosa 18

Cosmina limbipennis 18

Cosmina nipae 18

Cosmina pinangiana 18

Cosmina thailandica 18

Cosmina vanidae 18

costa 74, 75

coxa 78

crop " "

cross veins 75

Cryptosporidium spp. 265T

cubitus 75

cutaneous myiasis 272

cuticle 176,177

Cyclorrhapha 13-14

Cynomya mortuorum 94T

Cynomyopsis cadaverina 298

cysticercosis 266

degree of development 301

Dermatobia hominis 271

Dermestes maculatus 315,316,321,323

Dexopollenia fangensis 18

Dexopollenia yuphae 18

diapause 241

dichoptic 50
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Digestive system " "

Diptera 13-14

distal 45

dorsal organ 97, 97F,98F

dorsal vessel  " "

dry remain 287

duetocerebrum 184-185

ecdysial scar 102

ecoregion 20

ejaculatory duct " "

ejaculatory sac " "

emergence 234

endochorion 90

endocuticle 203

Entamoeba dispar 267

Entamoeba histolytica 265T,267

entomophobia 268

epandrium 89F,117F,120F,125F,128F,129F,

134F, 139F,143F,147,150F,153F,

159F,162F

epicuticle 203

epiproct 84,85F

sensilla basiconica  84

Eristalis tenax 272

esophagus " "

Eucalliphora 245

excretory system  " " 187

Exoristobia philippinensis 357

exoskeleton 13

external genitalia 84

facet 52,55,111,115,118,121,123,

126,132,137,141,145,148,151,

154,157,160

facultative myiasis 271

fat body 177,187,190,222,398

female external genitalia " "
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femur 78,158,160

first flagellomere " 3"

flagellum " 3"

flange 91,92F,111,121,127,143,296

follicle cells 200-201

foregut " "

forensic entomology " "

forensic medical entomology " "

frons 49

frontal vitta 110,111,115,118,121,123,126,

132,137,141,145,148,151,154,

157,160

Gasterophilus spp. 271

gastric caeca 221,224,224T

gena " "

genital chamber 86,195

Giardia lamblia 265T

glial cell 186

hairy maggot " "

halter 47,69,74,76F,77-78,77F

hatching line 89,91,92F,246

haustellum 66

heart " "

Hemipyrellia

peritreme 102

Hemipyrellia ligurriens 47F

20,36-37,39,40F,41

234F

258,296-298,313

spermatheca 205,206F

197F

151-154

91,92F

154,155F
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Hemipyrellia ligurriens ( )

bubble membrane 108T

151-153,152F

cercus 153F

epandrium 153F

ovipositor 153F

surstylus 153F

154,155F

100T

102F

16

Hemipyrellia pulchra

20,37-38,40F

197F

ovipositor 157F

spermatheca 205,206F

154,156,157

154

16

Hemipyrellia tagaliana 16

hindgut " "

holometabolous 14

holoptic 50

horizontal plane 45

house fly 3

Hydrotaea spinigera 
357

315-316, 315F, 320-321

Hymenoptera 357

Hypoderma bovis 271

hypoproct 84,85F

sensilla basiconica 84

Hypopygiopsis fumipennis 16
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Hypopygiopsis infumata

20,38-39,40F

spermatheca 205,206F

157-159

157-159

aedeagus 159F

cercus 159F

epandrium 159F

ovipositor 159F

surstylus 159F

16

Hypopygiopsis tumrasvini

20,39,40F

spermatheca 205, 206F

160-162

160-162

aedeagus 162F

cercus 162F

epandrium 162F

ovipositor 162F

surstylus 162F

16

Hypopygiopsis violacea 297

Idiella divisa 18

Idiella euidielloides 18

Idiella mandarina 18

Idiella sternalis 19

ileum  " "

Indo-Malay 20,26,310

Achoetandrus rufifacies 27

Achoetandrus villeneuvi 29

Ceylonomyia nigripes 30

Chrysomya megacephala 21
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Indo-Malay ( )

Chrysomya pinguis 24

Chrysomya thanomthini 27

Hemipyrellia ligurriens 36

Hemipyrellia pulchra 37

Hypopygiopsis infumata 38

Hypopygiopsis tumrasvini 39

Lucilia cuprina 32

Lucilia papuensis 35

Lucilia porphyrina 34

insect growth regulator 351

insect succession 294

insecticidal control 346,351-356

insecticide resistance 351

integrated pest management 341

Isomyia cupreoviridis 18

Isomyia dotata 18

Isomyia facialis 18

Isomyia lugubri 18

Isomyia viridaurea 18

katepimeron 72

katepisternal setae 111,115,118,123,132,137,

141,145,148,151,158,160

katepisternum 72

labellum 66,69,261-262

sensilla basiconica 68

leg 47

life cycle " " 5

Lucilia 102

Lucilia eximia 241,245,246

Lucilia pallescens 241

Lucilia ampullacae
298

100T

Lucilia bazini 298
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Lucilia caesar
298

94T

100T

Lucilia coeruleiviridis 108T

Lucilia cuprina 61F,249,265T,272

19-20,32-33,39,40F,41

243

352,356-357

269

258,296-298,305

cardia 179

210F

spermatheca 205,206F

197F

141-145

91,92F,93F,143,144F

144F,145

bubble membrane 108T

pupal respiratory horn 108

141-143,142F

cercus 143F

epandrium 143F

ommatidium 52F,53

ovipositor 143F

ptilinum 235F

sensory pit 63F

surstylus 143F

facet 53

facet 54

2 61F

3 63F
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Lucilia cuprina ( )

144F,145

100T

16

Lucilia hainanensis 298

Lucilia illustris

239

298

259

bubble membrane 108T

100T

Lucilia papuaensis
20,35,40F

spermatheca 205,206F

148-150,149F

16

Lucilia porphyrina

20,33-34,40,40F

298

210F

spermatheca 205,206F

197F

145-147

145-146,146F

cercus 147F

epandrium 147F

ovipositor 147F

surstylus 147F

147

100T
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Lucilia porphyrina ( )

16

Lucilia sericata 94T,245,247,272,274,310

357

241

3 248

239

269,270T

298,301,311

259

4

211

94T

bubble membrane 108T

100T

maggot therapy 5

Malpighian tubules 187-188,223-224,398

mechanical carrier 5

media 75

medial-cubital 75

median area 89, 90,91,92F,111,121,

126,143,154,246,296

medical entomology 11

medicolegal entomology " "

Megaselia scalaris 
ommatrichium 55

320,326

Melinda nigripalpis 17

Melinda nuortevae 17

Melinda parafacialis 17

Melinda scutellata 17

mesenteron " "

mesonotum 69

mesopleuron 71
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mesoscutum 69

mesothoracic spiracle " " 72

mesothorax 69

metallic fly 3,12

metanotum 71

metathoracic spiracle " " 72

metathorax 69

microtrichia 48,65,76F

palpus 65F

75

64F

58

microvilli 180,181F

middle midgut 180

mouth hook 97,97F,98,154,247

mouthparts 47

Musca domestica " "

Musca sorbens 11

Muscina stabulans 272

Muscomorpha 13-14

myiasis 5

auricular myiasis 273

nasal myiasis 273

nasopharyngeal myiasis 273

ocular myiasis 273

opthalmic myiasis 273

oral myiasis 273

sinusal myiasis 273

urogenital myiasis 273

vaginal myiasis 273

cutaneous myiasis

furuncular cutaneous myiasis 272

traumatic cutaneous myiasis 272

intestinal myiasis

enteric myiasis 272

gastric myiasis 272
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myiasis ( )

intestinal myiasis ( )

rectal myiasis 272

nosocomial myiasis 274-275,275T

Nearctic 20,310

Achoetandrus rufifacies 28

Chrysomya megacephala 21

Lucilia cuprina 32

Neotropic 20,310

Achoetandrus rufifacies 28

Chrysomya megacephala 21

Lucilia cuprina 32

Nervous system  " "

notopleuron 71

obligate parasite 271

obligatory myiasis 271

Oceania 21

Oestridae 13,271

Oestrus ovis 271

ommatidium 52,52F,53

ommatrichium 55

Ceylonomyia nigripes 55

Chrysomya chani 55

Chrysomya megacephala 55

Chrysomya pinguis 55,55F

Megaselis scalaris 55

Onesia parafacialis 16

oocyte 91,200-201

oral groove 97,97F

ostia 194

ovary " "

ovipositor 47,87,87F,111,115,117F,120,

120F,123, 125F,126,128F,132,

134F,137,139F,142,143F,146,

147F,148,150F,151,153F,156,

157F,158,159F,160,162F,192,198T

Oxyopes 357
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Pachycrepoideus vindemiae 357

Palaearctic 20,26,310

Achoetandrus rufifacies 27

Ceylonomyia nigripes 30

Chrysomya megacephala 21

Chrysomya pinguis 24

Hemipyrellia ligurriens 36

Hemipyrellia pulchra 37

Lucilia cuprina 32

Lucilia papuensis 35

Lucilia porphyrina 33

palpus 64,110,115,118,121,123,126,132,

137,141,145,148,151,154,157,160

sensilla basiconica 65

parafacial 110,111,115,118,121,123, 126,

132,137,141,145,148,151

154,157,160

pars intercerebralis 184

pedicel " 2" 59

peritoneal sheath 211

peritreme 101,102,113,118,121,122,129,134,

141,145,154,190,296

peritrophic membrane 180,182,221,225

Phormia regina 272

3 248

237

298,301,311

259

pacemaker 194

94T

bubble membrane 108T

peritreme 102
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Phormia regina ( )

( )

100T

Phormia terraenovae
269

94T

Phumosia indica 17

Phumosia promittens 17

Phumosia testacea 17

PHUMOSIINAE 15,17

Piophila casei 316,316F,320, 321

Pollenia chotei 18

POLLENIINAE 15,18

Polleniopsis pilosa 16

posterior midgut 180

posterior spiracle " "

postmortem interval 6

postpronotal lobe 71,72

postsutural area 69

prestomal teeth 68

presutural area 69

proboscis 64,68

proepisternum 71,189

prosternal organ 73,73F

prothorax 69

Protocalliphora azurea 102

protocerebrum 184-185

Protophormia terraenovae 299

298,301,305

peritreme 102

100T

proventricular ganglion 174

proventriculus 174

pseudomyiasis 273

pseudotrachea 66,67F,262

ptilinum 234
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pulvillus 80F,81,81F

pupa " "

pupal respiratory horn 108,109F

pupariation 107,248

puparium 107,249

pupation 107,248-249

pylorus 181

radius 75

rectal gland 182,187

rectum " "

regurgitation 237

reproductive system  " "

respiratory system " "

Rhinia apicalis 19

RHINIINAE 15,18

rostrum 64

sagittal plane 45

salivary gland " "

Sarcophaga ruficornis 323,324F,325

Sargus 316,320

scape  " 1" 59

scutellum 70,111,115,118,123,126,

132,137,141,145,148,151,

156,158,160

scutum 69,70,111,115,118,123,126,132,

137,141,145,148,151,156,158,160

sensilla basiconica 62F,68

cercus 84,86F

Chrysomya pinguis 62F

epiproct 84

hypoproct 84

labellum 68F

palpus 65,65F

61

87
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sensilla chaetica 72

Chrysomya pinguis 72F

palpus 64,65F

sensilla coeloconica 61

Achoetandrus rufifacies 62F

sensilla styloconica 60

2 60

cercus 84,86F

Lucilia cuprina 61F

87

sensilla trichodea 60

cercus 84

labellum 68,68F

Chrysomya megacehala 60F

87

sensory pit 63F

sexual dimorphism

facet 53-54

Silbomyia asiatica 15

Spalangia muscidarum 357

Spalangia nigroaenea 357

sperm " "

spermatheca 195-196,198T,203,205,206F

spermatogenesis 211

spiracular slit 101-102,113,129

sponging mouthparts 64

stage of decomposition 286-287

Staphylinidae 82

Stenus 82

sterile insect technique 357

Stomorhina discolor 19

Stomorhina obsoleta 100T

Stomorhina siamensis 19

Stomorhina xanthogaster 19

Stratiomyidae 315

subcosta 75

subesophageal ganglion 183
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Sumatria chiekoae 18

surstylus 47,88,89F,117F,120F,125F,

128F,129F,134F,139F,143F,

147F,150F,153F,159F,162F

Sus scrofa 288

Synthesiomyia nudiseta 324, 324F, 325

taenidium 190

Tainanina pilisquama 16

Tainanina sarcophagoides 16

tarsomere 80

tarsus 69,78,236

tergite 82,84

terminal organ 97,97F,98F

testis " "

thoracic ganglion 183

tibia 78,158,160

trachea " "

tracheal system " "

tracheole 178,199,201,203,208,211,

214,215,219,398

transverse plane  45

Triceratopyga calliphoroides 100T

Tricycleopsis paradoxa 16

tritocerebrum 185

trochanter 78

tubercle 103,105F,129,131,131F,

132,134,135F,136,136F,247

upper calypter 75,76F

vagina " "

vas deferens " "

Verticia fasciventris 15

wing venation 74,74F

wound myiasis 272

373,374F

68

69
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174,177,177F,218,224,224F

301-302,303F

381

365-366

13

357

356

74,74F

346,347F

257

349-350

346,347F

351

351,352

283,302-305

283

283

295

283

11

49,115,118,121,123,126,132,137,

141,145,148,151,154,157,160

facet

Achoetandrus rufifacies 53

Ceylonomyia nigripes 53

Chrysomya megacephala 53

Lucilia cuprina 53

sexual dimorphism 53-54

53-54

89

211

47,78-82,79F,111,115,119,123,126,

132,137,141,145,148,151,156, 158,

160

380,380F,382

268

53-54,195
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174,176

13-14

295

86,195-196,198T,203,204,204F

66

231-251

266

186

107-110,108T,233,234,234F,248

174,177-178,178F,218,224,224T

214

1 98,113,121,129,139,154

2 100,101,113,121,129,139,154

3 102-103,102F,103F,104F,105F,

106F,106,113,114F,118,121, 122F,

129,130F,134,135F,140F,

141,144F,145,147,154

56

49

58

46,49,50,52,58,110,111,115,

118,121123,126,132,137,141,

145,148,151,154,157,160

209,210T,216,216F

82-89,111,115,120,123,126,132,

137,142,146,148,151,156,158,160

82

82,84,85F,111,115,120,123,126,132,

137,142,146,148,151,158,160

209,210T,215-216,216F

195,196,196F,198T,203

178,219

178,182,190-191,191F

178

173

174,180,181F

174,218
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( )

174, 181

258,283

283

283

6,258,283

288,289-291F,293

284-286

300

317-319

314-317

323-326

312-314

319-323

306-307

305-306,306T

183

174,183

183

258

47,49,64

rostrum 64

haustellum 66

labellar lobe 66

pseudotrachea 66

381F

64

47,74-76,111,115,119,123,126,132,

137,141,145,148,151,156,158,160

89-91

facet

Achoetandrus rufifacies 54

Ceylonomyia nigripes 54

Chrysomya megacephala 54

Chrysomya pinguis 54F
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facet ( )

Lucilia cuprina 54

54

56,57F

174

68

20

192

192-193

11

11

maggot therapy 5

1-7

5

Chrysomya marginalis 4

Chrysomya megacephala 4

4

3-4

11-12

12

3,82,180, 272

19

262

6

14

363,379-387

382

383-384

339-358

345

342-345

344

341-342
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( )

( )

364,418-420

363-364

373-379

365-373

364,420

420-429

429-449

363

405-407,407F

396-399,398F

387-393

399-403

404-407

393-399

379

363,407-417

407-409

409-411,411F

89-91

89-94,90F,92F,93F,94F

361

363

363

246-247

3 247-248

238F

243

243-246

248-249

246-248

240-243

236-237,239F
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( )

( )

233,233F

239

235-236

237-238

258F

95,95F

261-276

267-268

265-267,265T

269-275

281-327

296

297-298

298-299

296-297

300

255-261

260-261

257-259

260

259-260

191-192

187-188

183-186

173-182

cardia 179,179F

microvilli 181F

peritrophic membrane 180

pylorus 181

rectal gland  182

181

177

176
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( )

( )

177-178,178F

180

174

181-182,182F

181

181

176,176F

195-217

195-208

188-191,189F,191F

190-191

188-190

192-195

ostia 194

194

89-94,90F,92F,93F,94T

107-110,107F,109F,110F

bubble membrane 108T,109F

95-106,95F

2 101

3 102

100T

46-89

aedeagus 47

cercus 47

halter 47,77-78

ovipositor 47,87

surstylus 47

47,78-82

86

56-58,56F

50-55

82-89

47,64-69,64F
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( )

( )

( )

47,74-76,74F

facet 54,54F

47

86

72

72

47,58-63,59F

49-69

69-82

85-89

173-227

45,46F

191-192

187-188

183-186

173-182

195-217

188-191

192-195

286-287

6

195,196,198T,199-202,199F,202F

89,91, 92F

72,98,188-190

82

72, 98,100T,107,107F,110,121,141

72, 98, 99F,101F,107,113,114F,

118,122,122F,129,134,145,154,

296,297

5,269-275

275

273

294

181
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181

5,45,233

307

183-186

171-227

11

4

75

181

58-63

59

60

1 59

sensilla trichodea 60

2 59

sensilla trichodea 60

sensilla styloconica   60

3 59

Achoetandrus rufifacies 62F

sensilla basiconica 61

sensilla coeloconica 61,62F

sensory pit 63F

103

209,210T,214-215

199,201

174,176,176F,218

110,115,118,121,123,126,132,137,

141,145,148,151,154,157,160

193

69-73,70F,71F,111,115,118,123,126,

132,137,141,145,148,151,156,

158,160

halter 69

mesothorax 69

metathorax 69
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( )

h

l

p

s

s

s

s

halte

label

palpu

sensi

sensi

sensi

sensi

p

s

c

er

llum

us

illa b

illa s

illa p

illa t

proth

cute

cardia

m

basic

stylo

placo

tricho

(

horax

llum

a

conic

coni

odea 

odea

)

x

m

ca 

ica 

 

a

6

7

7

7

7

7

6

1

2

2

2

2

2

2

2

2

2

2

9

7

6

6

7

8

8

8

8

2

1

9

0

2

2

2

1

9, 72

94

18

24

18-2

21

18

18

21-2

18-2

23

18

8,99

7F

8

5F

2

7

7

8

7

09,2

3,90

2

224,2

222

221

9F

210T

0

224T

,212

T

2F,2113F,2211-214
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