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Entomology 156:  Biology Of ParasitesEntomology 156:  Biology Of Parasites
The Arthropod Parasites Lecture 5. RB The Arthropod Parasites Lecture 5. RB 

KimseyKimsey
The Insecta: Fleas, Introduction to FliesThe Insecta: Fleas, Introduction to Flies

I  Order Siphonaptera:  the FleasI  Order Siphonaptera:  the Fleas
A.  IntroductionA.  Introduction

1.  Classification1.  Classification-- order Siphonaptera order Siphonaptera 
a.  Roughly 2000 speciesa.  Roughly 2000 species
b.  About 14 Familiesb.  About 14 Families

I  Order Siphonaptera:  the FleasI  Order Siphonaptera:  the Fleas
A.  IntroductionA.  Introduction

3.  Common 3.  Common periodomesticperiodomestic speciesspecies
a.  a.  PulexPulex irritansirritans,  "the human flea",  "the human flea"
b.  b.  CtenocephalidesCtenocephalides felisfelis "the cat flea""the cat flea"

2.  Found on all continents 2.  Found on all continents 
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I  Order Siphonaptera:  the I  Order Siphonaptera:  the 
FleasFleas
B.  MorphologyB.  Morphology-- ectoparasiticectoparasitic lifelife

1.  Laterally compressed1.  Laterally compressed
2.  Antennae in groves2.  Antennae in groves

I  Order Siphonaptera:  the FleasI  Order Siphonaptera:  the Fleas
B.  MorphologyB.  Morphology-- ectoparasiticectoparasitic lifelife

3.  Many backwardly directed 3.  Many backwardly directed 
spines and combsspines and combs

4.  Powerful jumpers4.  Powerful jumpers-- especially especially 
large animal  fleaslarge animal  fleas

I  Order Siphonaptera:  the FleasI  Order Siphonaptera:  the Fleas
C.  Biology and Life historyC.  Biology and Life history

1.  Life cycle1.  Life cycle-- HolometabolousHolometabolous or completeor complete
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I  Order Siphonaptera:  the FleasI  Order Siphonaptera:  the Fleas
C.  Biology and Life historyC.  Biology and Life history

2.  Eggs laid by adult females2.  Eggs laid by adult females
a.  Free, not attached to host hair or a.  Free, not attached to host hair or 

debrisdebris
b.  Laid in nesting sites, areas b.  Laid in nesting sites, areas 

frequented by hostfrequented by host
c.  Hatch into first instar larvac.  Hatch into first instar larva

C.  Biology and Life historyC.  Biology and Life history
3.  Larvae free living caterpillars 3.  Larvae free living caterpillars 

a.  Long hairs, chewing mouth partsa.  Long hairs, chewing mouth parts
b.  Live in nestsb.  Live in nests
c.  Ingest host debrisc.  Ingest host debris-- hair, skin hair, skin 

fragments, dried blood, and fecal fragments, dried blood, and fecal 
materialmaterial

d.  Invertebrate hosts of parasitesd.  Invertebrate hosts of parasites--
DiphylidiumDiphylidium etcetc

e.  5 larval moltse.  5 larval molts

C.  Biology and Life historyC.  Biology and Life history

4.  Pupate4.  Pupate
a.  Silken cocoona.  Silken cocoon
b.  Adults may b.  Adults may 

remain "remain "PharatePharate""
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C.  Biology and Life historyC.  Biology and Life history

5.  Adult5.  Adult-- habits of two kindshabits of two kinds
a.  Free living, on hosts, a.  Free living, on hosts, 

in nests etcin nests etc

C.  Biology and Life historyC.  Biology and Life history
5.  Adult5.  Adult-- habits of two kindshabits of two kinds

b.  Permanently attached to hostsb.  Permanently attached to hosts

1)  Cutaneous1)  Cutaneous-- EchidnophagaEchidnophaga the stick the stick 
tight fleatight flea

C.  Biology and Life historyC.  Biology and Life history
5.  Adult5.  Adult-- habits of two kindshabits of two kinds

b.  Permanently attached to hostsb.  Permanently attached to hosts
2)  Subcutaneous2)  Subcutaneous-- TungaTunga the the 
chigoechigoe fleaflea
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C.  Biology and Life historyC.  Biology and Life history

6.  Host association6.  Host association
a.  Highly host specifica.  Highly host specific

b.  Permanently attached to hostsb.  Permanently attached to hosts

1)  Most species1)  Most species
2)  Highly specialized2)  Highly specialized

3)  Some hosts share of taxa due to 3)  Some hosts share of taxa due to 
ecological overlapecological overlap

6.  Host association6.  Host association

b.  Rarely b.  Rarely facultativelyfacultatively host specifichost specific

1)  Peridomestic species 1)  Peridomestic species CtenocephalidesCtenocephalides
dog and cat fleasdog and cat fleas

2)  Stressed rodent fleas2)  Stressed rodent fleas-- XenopsyllaXenopsylla
cheopischeopis

c.  Examplec.  Example-- English rabbit fleasEnglish rabbit fleas

D.  Human nests and flea biologyD.  Human nests and flea biology
1.  The fleas1.  The fleas

a.  a.  PulexPulex irritansirritans, "the human flea", "the human flea"
b.  b.  CtenocephalidesCtenocephalides felisfelis "the cat flea""the cat flea"

2.  Peridomestic life history2.  Peridomestic life history

3.  The flea bite
a.  Irritation and bite allergy caused by 

salivary products
b.  Flea allergy in dogs and cats 

constantly de-fleaed, rare in animals 
with constant infestations
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D.  Human nests and flea biologyD.  Human nests and flea biology
4.  Control- diphasic

a.  On the host, adult fleas
1)  Flea collars do not work
2)  Pyrethroid pump sprays
3)  Shampoos

b.  In the "nest", larvae and adult fleas
1)  Vacuum cleaner
2)  Chemical control, with foggers

c.  Rodent control- sequence of procedure

II.  The flies, Introduction to order DipteraII.  The flies, Introduction to order Diptera
A.  Introduction

1.  Major groups-2 suborders

a.  Nematocera- mosquitoes, 
black flies et al.
1)  Small delicate, very 

primitive flies
2)  long many segmented 

antennae
3)  Tend to have aquatic 

larvae with head capsules

a.  Nematoceraa.  Nematocera-- mosquitoes, et al.mosquitoes, et al.
4)  Examples are mosquitoes, black 

flies and sand flies
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b.  Brachycerab.  Brachycera-- horse flies, house flies et al.horse flies, house flies et al.
1)  Stouter and larger flies- horse flies 

example
2)  Three antennal segments sometimes 

annulated 

3)  Two major divisions of Brachycera 
a)  Division Orthorrhapha horse flies and 

flower flies
b)  Division Cyclorrhapha- tsetse, bots, 

warbles and floor maggots

II.  The flies, Introduction to order DipteraII.  The flies, Introduction to order Diptera
A.  Introduction

2.  Life history- Holometabolous complete
life cycle 
a. Egg larva pupa adult
b.  Parasitic larvae, free living adult 

bot flies
c.  Vice versa- mosquitoes

II.  The flies, Introduction to order DipteraII.  The flies, Introduction to order Diptera
A.  Introduction

3.  Morphology
a.  Highly variable
b.  I pair wings and halters

c.  Suborders distinguished by 
numbers of antennal segments
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II.  The flies, Introduction to order DipteraII.  The flies, Introduction to order Diptera
A.  Introduction

3.  Morphology


