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Project Goals
(1) To discover and describe cestode novelty from

- as many different countries as possible
- vertebrate groups not previously examined for cestodes 

(2) To recollect from historically problematic regions and/or host taxa to resolve 
major taxonomic issues 

(3) To collect specimens of as many different cestode species across as great a 
diversity of cestode taxa as possible

(4) To assess interrelationships at multiple levels based on phylogenetic analyses 
of molecular sequence data from multiple genes informed by morphological data

(5) To attempt to reconcile cestode classification at all levels with a revised 
understanding of their phylogenetic relationships

(6) To use historical data and new collections to begin to generate estimates of 
total global diversity
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Collaboration!!

Project meetings
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The Team
# of participants: >250



cestodes of elasmobranchs
cestodes of bony fishes
cestodes of birds

cestodes of lizards & snakes
cestodes of mammals

Fieldwork
# countries visited: 54
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Ecuador (2014)

Gabon (2010)
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Novelty and Diversity
# of new species: 215
# of new genera: 64 
# of new combinations: 135 
# of species synonymized: ~200



Cestode order No. of n. gen.
Cyclophyllidea 20
Lecanicephalidea 9
Onchoproteocephalidea 8 + 1
Trypanorhyncha 8
Bothriocephalidea 5
Rhinebothriidea 5
Diphyllidea 4
Phyllobothriidea 2
Caryophyllidea 1
“Tetraphyllidea” relics 1

Cestode order No. of n. sp.

Onchoproteocephalidea 20 + 25
Cyclophyllidea 36
Lecanicephalidea 31
Trypanorhyncha 31
Rhinebothriidea 25
Diphyllidea 18
“Tetraphyllidea” relics 10
Phyllobothriidea 8
Caryophyllidea 6
Bothriocephalidea 3
Litobothriidea 1
Tetrabothriidea 1

Novelty and Diversity
# of new species: 215
# of new genera: 64 
# of new combinations: 135 
# of species synonymized: ~200



Cestode order No. of valid 
genera

No. of valid
species

Amphilinidea 6 8
Bothriocephalidea 48 132
Caryophyllidea 42 122
Cathetocephalidea 3 6
Cyclophyllidea 437 3,034
Diphyllidea 6 59
Diphyllobothriidea 18 70
Gyrocotylidea 1 10
Haplobothriidea 1 2
Lecanicephalidea 29 90
Litobothriidea 1 9
Nippotaeniidea 1 6
Onchoproteocephalidea 79 562
Phyllobothriidea 24 69
Rhinebothriidea 22 136
Spathebothriidea 5 6
Tetrabothriidea 6 70
“Tetraphyllidea” relics 25 104
Trypanorhyncha 81 315

Diversity
CURRENT STATUS: 

833 genera 
4,810 species



CURRENT STATUS: 
833 genera 

4,810 species

Cestode order No. of valid 
genera

No. of valid
species

Amphilinidea 6 8
Bothriocephalidea 48 132
Caryophyllidea 42 122
Cathetocephalidea 3 6
Cyclophyllidea 437 3,034
Diphyllidea 6 59
Diphyllobothriidea 18 70
Gyrocotylidea 1 10
Haplobothriidea 1 2
Lecanicephalidea 29 90
Litobothriidea 1 9
Nippotaeniidea 1 6
Onchoproteocephalidea 79 562
Phyllobothriidea 24 69
Rhinebothriidea 22 136
Spathebothriidea 5 6
Tetrabothriidea 6 70
“Tetraphyllidea” relics 25 104
Trypanorhyncha 81 315

Diversity
Cyclophyllidean family No. of valid 

genera
No. of valid
species

Acoleidae 2 5
Amabiliidae 10 32
Anoplocephalidae 81 480
Catenotaeniidae 6 36
Davaineidae 37 450
Dilepididae 90 750
Dioicocestidae 5 21
Dipylidiidae 3 15
Gryporhynchidae 16 76
Hymenolepididae 130 923
Mesocestoididae 2 13
Metadilepididae 10 15
Nematotaeniidae 5 19
Paruterinidae 24 125
Progynotaeniidae 6 24
Taeniidae 4 50

Onchoprotecephalidea
(by host group)

No. of valid 
genera

No. of valid
species

I: non-elasmobranch 68 316
II: elasmobranch 11 246



Host Associations

10,104 spp.

7,621 spp.

346 spp.

52 spp.

5,416 spp.
10,404 spp.

1,269 spp.

32,855 spp.

Mammals
Birds

Elasmobranchs
Bony fishes
Snakes & lizards
Amphibians
Holocephalans
Turtles

1%

11%

15%48%

2%
15%

8%

Vertebrate diversity



Host Associations

Mammals
Birds

Elasmobranchs
Bony fishes
Snakes & lizards
Amphibians
Holocephalans
Turtles

Amphilinidea 
Bothriocephalidea 
Caryophyllidea 
Haplobothriidea 
Nippotaeniidea 
Onchoproteocephalidea 
Spathebothriidea

Cathetocephalidea 
Diphyllidea 
Lecanicephalidea 
Litobothriidea 
Onchoproteocephalidea 
Phyllobothriidea 
Rhinebothriidea 
“Tetraphyllidea” relics 
Trypanorhyncha

Cyclophyllidea 
Acoleidae 
Amabiliidae 
Anoplocephalidae 
Davaineidae 
Dilepididae 
Dioicocestidae 
Gryporhynchidae 
Hymenolepididae 
Mesocestoididiae 
Metadilepididae 
Paruterinidae 
Progynotaeniidae 

Tetrabothriidea

Cyclophyllidea 
Anoplocephalidae 
Catenotaeniidae 
Davaineidae 
Dilepididae 
Dipylidiidae 
Hymenolepididae 
Mesocestodidiae 
(Paruterinidae) 
Taeniidae 

Diphyllobothriidea 
(Onchoproteocephalidea) 
Tetrabothriidea

Cyclophyllidea 
Anoplocephalidae 
Nematotaeniidae 

Onchoproteocephalidea

Cyclophyllidea 
Nematotaeniidae 

Onchoproteocephalidea

Amphilinidea 
(Onchoproteocephalidea)

Gyrocotylidea 
(Phyllobothriidea)

1%

11%

15%48%

2%
15%

8%

Vertebrate diversity



Host Associations

2%
10%

21%

34%

32%

Hosted by mammals

Hosted by birds

Hosted by elasmobranchs

Hosted by bony fishes
Hosted by snakes & lizards

Hosted by amphibians

Hosted by holocephalans

Hosted by turtles

Amphilinidea 
Bothriocephalidea 
Caryophyllidea 
Haplobothriidea 
Nippotaeniidea 
Onchopreoteocephalidea I 
Spathebothriidea

Cathetocephalidea 
Diphyllidea 
Lecanicephalidea 
Litobothriidea 
Onchoproteocephalidea II 
Phyllobothriidea 
Rhinebothriidea 
“Tetraphyllidea” relics 
Trypanorhyncha

Cyclophyllidea 
Anoplocephalidae 
Catenotaeniidae 
Davaineidae 
Dilepididae 
Dipylidiidae 
Hymenolepididae 
Mesocestodidiae 
(Paruterinidae) 
Taeniidae 

Diphyllobothriidea 
(Onchoproteocephalidea I) 
Tetrabothriidea

Cyclophyllidea 
Anoplocephalidae 
Nematotaeniidae 

Onchoproteocephalidea I

3%

5%

8%

7%

Relative cestode diversity 
(species) by vertebrate class

1%

11%

15%48%

2%
15%

8%

Cyclophyllidea 
Acoleidae 
Amabiliidae 
Anoplocephalidae 
Davaineidae 
Dilepididae 
Dioicocestidae 
Gryporhynchidae 
Hymenolepididae 
Mesocestoididiae 
Metadilepididae 
Paruterinidae 
Progynotaeniidae 

Tetrabothriidea 

Cyclophyllidea 
Nematotaeniidae 

Onchoproteocephalidea I

Gyrocotylidea 
(Phyllobothriidea) 

Amphilinidea 
(Onchoproteocephalidea I)

CURRENT STATUS: 
4,810 species



Vertebrate groups hosting few or no tapeworms:
Squamata (snakes and lizards)

Amphibia (frogs and salamanders)
Chelonii (turtles)

Artiodactyla (deer, etc.)
Perissodactyla (horses, etc.)
Primata (monkeys, etc.)

Procellariformes (petrels, etc.)
Sphenisciformes (penguins)

Scombridae (mackerels, tunas, etc.) Squaliformes (dogfish, etc.)
“Scyliorhinidae” (cat sharks)

Host Associations—Poor hosts



Host Associations—Good hosts
Vertebrate groups especially good hosts for tapeworms:

Myliobatiformes (stingrays, etc.)
Rhinopristiformes (guitarfish, etc.)

Siluriformes (catfish, etc.)
Cypriniformes (carp, etc.)

Passeriformes (sparrows, etc.)
Charadriiformes (plovers, seagulls, etc.)
Podicipediformes (grebes)
Anseriformes (ducks, geese, etc.)

Soricomorpha (shrews, etc.)
Chiroptera (bats)
Lagomorpha (rabbits, etc.)
Carnivora (bears, etc.)
Marsupialia (kangaroos, etc.)



Onchoproteocephalidea I
New host family records: Gekkonidae and Dactyloidae; Pangasiidae
New genus from Australian endemic frog

Host Associations—New records
Bothriocephalus sp. from order Lepisosteiformes
New host family records: Archiridae, Bovichtidae, Platycephalidae, 

& Serranidae

Bothriocephalidea

Lecanicephalidea
New host family records: Zanobatidae & Urolophidae; + freshwater

Rhinebothriidea
New host family records: Platyrhinidae

Diphyllidea
New host family records: Gurgesiellidae & Proscylliidae



Phylogenetics and Classification
# of specimens sequenced: ~1,000
# of orders sequenced: 15/19 
loci: 28S rDNA, 18S rDNA, COI, 16S rDNA 
taxon coverage (by order): 10–80%

Bothriocephalidea 
Caryophyllidea 
Cathetocephalidea 
Cyclophyllidea (incl. Mesoc.) 
Diphyllidea 
Diphyllobothriidea 
Lecanicephalidea 
Litobothriidea 
Nippotaeniidea 
Onchoproteocephalidea 
Phyllobothriidea 
Rhinebothriidea 
Tetrabothriidea 
“Tetraphyllidea” relics 
Trypanorhyncha

44% 
80% 
75% 
10% 
52% 
36% 
26% 
55% 
57% 
35%/12% 
29% 
37% 
(few) 
33% 
33%



Phylogenetics
Novel phylogenetic frameworks:

Bothriocephalidea 

Caryophyllidea 

Cyclophyllidea 

Diphyllidea 

Diphyllobothriidea 

Lecanicephalidea 

Litobothriidea 

Onchoproteocephalidea 

Phyllobothriidea 

Rhinebothriidea 

“Tetraphyllidea” relics 

Trypanorhyncha
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Phylogenetics and Classification

New orders:
Phyllobothriidea 
Onchoproteocephalidea



Classification
Trypanorhyncha

New suborders:
Trypanobatoidea 
Trypanoselaoidea

Rhinebothriidea

New families:
Anthocephaliidae 
Escherbothriidae

New family-level
classification

Lecanicephalidea

New families:
Aberrapecidae 
Eniochobothriidae 
Paraberrapecidae 
Zanobatocestidae

New family-level
classification

“Tetraphyllidea” relics

New family:
Rhoptrobothriidae

Onchopreoteocephalidea

New subfamily:
Testudotaeniinae



Dissemination



http://tapeworms.uconn.edu/finalpub.html

Dissemination

http://hdl.handle.net/1808/24421



Dissemination



Illustrated Glossary

Dissemination



Dissemination



# of records: 12,274 
# of valid genera: 592 
# of valid species: 3,143

Global Cestode Database



Dissemination



Dissemination
# of citations: 3,887



Dissemination



Dissemination
# of elasmobranch specimens: 9,377



Outreach
University of Kansas,  
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