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Additional comments

1 Annelida Trochozoa
Ringed or 

Segmented 
Worms

Polychaete worm Aeolosoma bengalens IC Proximal nephridial duct 
of metanephridia 2 0 Presumed pumping/valve Bunke 1994 1 0.5 0.71 Bunke 1994, Fig.4 NA 10

estimate of lower limit (10x
of diameter) since Bunke 

1994 calls the duct 
"long"without providing 

numbers

0.5

2 Annelida Trochozoa
Ringed or 

Segmented 
Worms

Polychaete worm IC
Ciliated funnel parallel to

protonephridal duct in 
adults

2 0 Potential uptake of gametes from coelum Bartolomaeus 1998 20 0.84 0.92 Bartolomaeus 1998, Fig.6B 15 Bartolomaeus 1998, Table 2 40 Bartolomaeus 1998, Fig. 7B
and Fig. 1E (schematic) 0.84

3 Annelida Trochozoa Ringed or 
Segmented Polychaete worm IC Duct of protonephridia in

adults 2 2 Excretion/ Ultrafiltration Bartolomaeus 1998 2 0.8 0.89 Bartolomaeus 1998,  Fig.4G 20 Bartolomaeus 1998, Table 2 40 Bartolomaeus 1998, Fig. 1E
(schematic) 0.8

4 Annelida Trochozoa Ringed or 
Segmented Polychaete worm Nerillidium rroglochaeroides IC Foregut 1 1 Transport of food particles and mucus Purschke & Tzetlin 1992 20 0.2 0.45 Purschke & Tzetlin 1992, Fig. 4A 10 Purschke & Tzetlin 1992, 

Fig. 4A & text 150 Purschke & Tzetlin 1992, 
text 0.5

5 Annelida Trochozoa Ringed or 
Segmented Spoon Worm Thalassema thalassemum IC Terminal cell of  larvae 

("head kidney') 2 2 Excretion/ Ultrafiltration/absorption Kato 2011 1.5 0.78 0.88 Kato 2011,  Fig. 3C,text 15 Kato 2011, Fig. 3C, text 15 Kato 2011, Fig. 3C, text 0.78

6 Brachiopoda Trochozoa Lampshells Lingula anatina IC Ciliated internal 
epithelium of the mantle 1 1 Transport of particles and mucus

Westbroek 
1968,Westbroek 1980 

(Fig 3 aka plate I
500 0.05 Westbroek 1980, Plate IA; Forchiell

2012 13  Westbroek 1980 Txt, Plate 
I, Fig.C/E 1000 estimated from Gerdol 2018 0.5

7 Bryozoa Spiralia Phylactolaemata IC  Ciliated trunk coelem 1 0 Presumably nutrient transport (since lack of blood 
vessels) Gruhl 2009 10 0.05 0.22 Gruhl 2009, Fig. 4F 3 Gruhl 2009, Fig. 3B 200

estimated entire length of 
animal, see Gruhl 2009, 

Fig.1A
0.5

8 Bryozoa Spiralia Phylactolaemata IC Forked canal with a sort 
of flame cell 2 0 Has been suggest to serve for filtering since no 

excretory organs are known in Bryozoa Gruhl 2009 5 0.95 0.97 Gruhl 2009, Fig. 2B, 4C,D 10 Gruhl 2009, Fig. 4C,D 20 estimated forked channel 
length; Gruhl 2009 2A 0.95

9 Cephalochordata Chordata Lancelets
Branchiostoma virginiae, 

Branchiostoma 
lanceolatum

IC
Hatschek' s nephridium -

filtration cells 
(cyrtopodocytes)

2 0

Aiding ultrafiltration of the filtering has been 
proposed (there is ultrafitration via diaphragms and 

blood pressure as well) but the cellular structure 
suggests otherwise - maybe pumping plus 

absorption (flagellum is surrounded by microvilli)

Ruppert 1996 2 0.34 0.58 Ruppert 1996, Fig.7 10 Brandenburg 1961, Fig. 25 10 Brandenburg 1961, Fig. 25 0.5

10 Cephalochordata Chordata Lancelets Branchiostoma virginiae IC Intestine and colon 1 1 Transport of food particles and mucus 200 0.10 Biuw 1974, Fig.3A (based on cilia 
length = 10um Kucera 2009, Fig1A ) 10 Biuw 1974, Fig.3A  ; Kucera

2009, Fig1A 1000 estimated from He 2018 0.5

11 Chaetognatha Chaetognatha Arrow worms Spadella cephaloptera IC Intestine 1 1 Transport of particles and mucus Perez 2000 15 0.1 0.32  Perez 2000, Fig.5 and Perez 2001
Fig.2F NA 3000 estimated from Perez 2001,

Fig. 2B 0.5

12 Cnidaria Cnidaria Octocorals acrossota amboinensis IC

Gastrovascular cavity / 
stolon: Polyps are long 

and tubular and are 
interconnected by 

horizontal tabulae or 
stolons which form 

transverse platforms

1 1 Transport/mixing, possibly of cells Harmata 2013, Fig.6 600 0.03 Harmata 2013, Fig.7 10 Harmata 2013, Fig.4E 2000 at least; estmated from 
Harmata 2013, Fig. 3 0.5

13 Craniata Chordata  Amphibian- 
Caecilian Geotrypetes seraphini IC Neck segment of 

mesonephros 2 0 Presumed: excretion/ultrafiltration Møbjerg 2004, Fig. 5, 8 15.00 0.64 0.80 Møbjerg 2004, Fig. 8A 20.00 estimated from Møbjerg 
2004, Fig. 5 300 Møbjerg 2004, text 0.64

14 Craniata Chordata Mammals ( 
human) Homo sapiens sapiens IC

Small airways 
(Specifically, the 
epithelial pleats)

1 1 Transports mucus up the respiratory tree 
(Mucociliary clearance) Bustamante-Marin 2017 50.00 0.24 Flores-Delgado 2015, Fig.1 and 2 6.00 Flores-Delgado 2015, Fig.1 

and 2 1700 Weibel 1963 0.5

15 Craniata Chordata Mammals ( 
human) Homo sapiens sapiens IC  Fallopian Tube 1 1 Transport of oocytes Raidt 2015 60.00 0.20

Raidt 2015, Fig. 4 (cilia length); 
Patek 1974; Varga 2018, Fig. 2 Duc

dimensions)
6.00 Raidt 2015, Fig. 4 70000 7-11cm; Han 2020 0.5

16 Craniata Chordata Mammals ( 
human) Homo sapiens sapiens IC Tubule of bronchial 

submucosal gland 1 1 Transport mucus Meyrick 1969 30 0.40 Meyrick 1969, text and table (cilia 
length / diameter) 6 Meyrick 1969 350 Meyrick 1969, text and table 0.5

17 Craniata Chordata Mammals ( 
human) Homo sapiens sapiens IC Brain ventricle cilia 

(ependymal cilia) 1 1  Transport / mixing 1000 0.03 Zhuravlova 2018; Worthington 1963 13 Jiménez 2014; Dempsey 
1976 1000 Zhuravlova 2018 0.3

18 Craniata Chordata Mammals ( 
mouse) Mus musculus IC Brain ventricle cilia 

(ependymal cilia) 1 1 Transport of cerebrospinal fluid and possibly 
signals/cells  Faubel 2016 200.00 0.10 Xiong 2014, Fig, 1A 10.00 Xiong 2014, Fig.2B 1000 Xiong 2014, Fig.1A 0.5

19 Craniata Chordata Mammals ( 
mouse) Mus musculus IC Efferent ductules (male 

reproductive system) 1 1 Transport of sperm cells; stirring Lee 2000; Hess 2015 100.00 0.30 average from Lambot 2009 and 
Yuan 2019, Movie S3, Fig.1 17.00 Yuan 2019, Fig.4A and text 8000 Lambot 2009 0.5

20 Craniata Chordata Amphibians 
(Toad)

Rhinella marina (Bufo 
marina) IC

Kidney, peritoneal 
funnels (connects 

coelum to nephros)
2 2

Blood volume/osmoregulator regulator: Filters 
particles and pumps protein-rich peritoneal fluid 

back into the kidney blood vasculature; 
Morris 1981 7.00 0.73 0.85 Morris 1981, Fig. 11 10.00 estimated from Morris 1981,

Fig. 10 40 estimated from Møbjerg  
2000, Fig.5 0.85

Pressure generated in 
peritonal funnels: 300  Pascal ( 
Morris 1981)

21 Craniata Chordata Amphibians 
(Toad) Bufo bufo / viridis IC Kidney, neck  segment 

of the mesonephros 2 0 Presumed: excretion/ultrafiltration Møbjerg  1997, 2001 25.00 0.76 0.87 Møbjerg  1997, Fig.7C 10.00 Møbjerg  1997, Fig. 7C 90 Møbjerg 1998,text 0.73

22 Craniata Chordata Avians - Bird 
(Ostrich) Struthio camelus IC Uterus folds 1 1 Presumably transport of mucus Sharaf 2013 30.00 0.33 Sharaf 2013, Fig. 4D 5.00 Sharaf 2013, Fig. 4D 2000 at least; Sharaf 2013, Fig. 

4C 0.5

23 Craniata Chordata Reptile  (Lizard) Podarcis sp. IC Urinary bladder Stalk 1 0
Unknown - possibly transport of highly viscous or 
precipitated urine  out of bladder stalk (Bolton & 

Beuchat 1991)
Bolton & Beuchat 1991 64.00 0.30

Rheubert 2014, Fig. 6.3 (duct 
diameter(; Bolton & Beuchat 1991, 

Fig. 1 (cilia)
10.00 estimated from Bolton & 

Beuchat 1991, Fig. 1 500 Rheubert 2014, Fig.6.3 0.5

24 Craniata Chordata
Osteichthyes 
(Bony Fish)  
(Zebrafish)

IC Pronephros proximal 
tubule of metanephridia 2 0 Unknown- Presumed: ultrafiltration Zhang 2012, Ott 2016, 

Delaval 2011 3 0.8 0.89 Ott 2016 Fig. 3A+D; Lee 2015, Fig. 
4G 9 Kramer-Zucker 2005 Fig 1F 

and Table 600 Vasilyev 2012, Fig.1G and 
text 0.85

25 Craniata Chordata
Osteichthyes 
(Bony Fish)  
(Zebrafish)

IC Olfactory pit cilia 1 1 Generating flow to nose for  chemical sensing Reiten 2017 60 0.28 Reiten 2017, Fig.1A 9  Reiten 2017, text 60 circular; Reiten 2017, 
Fig.1A 0.5

26 Ctenophora Ctenophora Comb jellies Beroe abyssicola IC Endodermal 
(gastrovascular) canal 1 1  Absorption and transport of food

Presnell 2016,Norekian 
2019, Tamm 2014, 

Gemmil 1918
300 0.05 Presnell 2016 Movie S4 8 Cilia length ~6-10um, 

Presnell 2016, Movie S4 30000 estimate from Presnell2016
Fig.1 0.5

27 Cycliophora Spiralia Symbion pandora IC Intestine 2 0 Probably absorption and transport Neves 2009 2 0.5 0.71 Neves 2009, Fig. 5, 4D NA 50 extremely crude estimate 
form Neves 2009 Fig.4A 0.5

28 Dicyemida Spiralia Rhombozoa Dicyema acuticephalum IC Urn Cavity in Larvae 1 0 Unknown. Hypothesis: Pump fluid to exchange with 
outside? Furuya 1997

Furuya 1997,1999, 
Bresciani 1967, Matsubara

1976
3 0.5 0.71 Furuya 1997, Fig. 10 2

 estimated from Matsubara 
1976 Fig 8E, text; Bresciani 

1967 Fig.1 & Fig. 4
5 estimated from drawings in 

Furuya 1999 0.5

29 Echinodermata Ambulacraria Echinoderms Sea Urchin/Sea 
Star (Echinoids)

Hemicentrotus 
pulcherrimus, 

Strongylocentrotus pallidus
Echinaster graminicola

IC Pore canals 1 0
Hypothesis: In relaxed state, pumping of  fluid 
inwards,  transport of particles outwards (bi 

directional transport)

Tamori 1996, Fergusson 
1990, 1991, 1996 13.00 0.25 0.50 Tamori 1996; Fig. 7a and text 12 Tamori 1996,  Fig.8 200 Tamori 1996, Fig.5 0.25

30 Echinodermata Ambulacraria Echinoderms Sea Urchin Hemicentrotus 
pulcherrimus IC Pore canals 2 0 Hypothesis: in contracted state, maintain hydrostatic

pressure (for tube feet), ultrafiltration Tamori 1996 8.40 0.65 0.81 Tamori 1996 12 Tamori 1996,  Fig. 8 200 Tamori 1996, Fig.5 0.65

31 Entoprocta Spiralia Goblet worms IC Esophagus 1 1 Presumably transport/mixing Schwaha 2010 15 0.35 Schwaha 2010, Fig.4c 3.3 Schwaha 2010, Fig. 4c 110 Schwaha 2010, Fig. 4c 0.2

32 Entoprocta Spiralia Goblet worms IC  Terminal cells of 
protonephrida 2 2 Excretion/ Ultrafiltration Schwaha 2010; Kuemmel 

1962 2.5 0.75 0.87 Schwaha 2010, Fig.  3e and f (H); 
Kuemmel Fig 10 (h/H) 20 Schwaha 2010, Fig. 3e and 

f 20

 length of filtration zone 
(estimated from 

diameter/length ratio in 
Kuemmel Fig 8)

0.75

33 Gastrotricha Spiralia Hairyback Chaetonotus maximus IC  Terminal cells of 
protonephrida 2 2 Excretion/ Ultrafiltration Kieneke 2008; Fontaneto 

2015 0.5 0.8 0.89 Kieneke 2008, Fig 10c; Fontaneto  
2015 Fig 1.30 B 27 Kieneke 2008, text and Fig 

9b 27 Kieneke 2008, text and Fig 
9b 0.8

No evidence of carpet style 
ducts except potentially in 
pharynx of Dendrodasys 
affinis/gracilis but no imaging 
data is available (Kieneke 
2015)

34 Gnathostomulida Gnathifera Jaw worms Gnathostomula paradoxa IC  Terminal cells of 
protonephrida 2 2

Blood volume/osmoregulator regulator: Filters 
particles and pumps protein-rich peritoneal fluid 

back into the kidney blood vasculature; 
Lammert 1985 0.6 0.65 0.81 Lammert 1985, Fig. 2C 11 Lammert 1985, text 11 Lammert 1985, text 0.65 No evidence of perpendicularly 

ciliated ducts in this phylum

35 Hemichordata Ambulacraria Acorn worm Meioglossus psammophilus IC Mid gut 1 1 Transport of food Worsaae 2012 50 0.24 Worsaae 2012, Fig. 5A; Movie S2 6 Worsaae 2012, Fig. 5A; 
Movie S2 100 Worsaae 2012, Fig. 5A 0.5

No evidence of longitudinally 
ciliated ducts in this phylum 
except potentially the ciliated 
canal-hydropore in the larvae 
but imaging data  of cilia are 
not available (Ruppert 1996)

36 Kinorhyncha Scalidophora Mud dragons Pycnophyes kielensis IC  Terminal cells of 
protonephrida 2 2 Excretion/ Ultrafiltration Neuhaus 1988 2 0.9 0.95 Neuhaus 1988, Fig.4C, 5C 20 Neuhaus 1988, estimated 

from Fig.1A 20 Neuhaus 1988, estimated 
from Fig.1A 0.9 No evidence of perpendicularly 

ciliated ducts in this phylum

37 Loricifera Scalidophora Brush heads Armorloricus elegans IC  Terminal cells of 
protonephrida 2 2 Excretion/ Ultrafiltration Neuhaus 2007 0.2 0.95 (1 cilium) Neuhaus 2007, Fig. 4B 9 Neuhaus 2007, Fig 3A and 

text 9 Neuhaus 2007, Fig 3A and 
text 0.95 No evidence of perpendicularly 

ciliated ducts in this phylum

38 Micrognathozoa Gnathifera Limnognathia maerski IC  Terminal cells of 
protonephrida 2 2 Excretion/ Ultrafiltration Kristensen 2000 0.3 0.7 0.84 Kristensen 2000, Fig.30 & 31 ( 

average of 4 Terminal cells) 6 Kristensen 2000, Fig.30 6 Kristensen 2000, Fig.30 0.7 No evidence of perpendicularly 
ciliated ducts in this phylum

39 Mollusca Trochozoa Mollusks Blue Mussel Mytilus edulis IC Lateral Gill Cilia 1 1 Fluid pumping for filter feeding  ( particles of 4um or 
more) Riisgard 1996, 2015 40 0.35 Riisgard 2015 ,Fig.4c; Riisgard 

1969, Fig.2 15 Riisgard 2015, text 15 width of ridge; Riisgard 
2015, text 0.5

40 Mollusca Trochozoa Mollusks Bobtail squid Euprymna scolopes IC
Proximal ciliated duct 
that leads to crypts in 

light organ
1 0 Potentially interaction with symbionts  Essock-Burns 2020 18 0.55  Essocks-Burns 2020 5 Essocks-Burns 2020 50  Essocks-Burns 2020 Fig. 

2A 0.5

41 Mollusca Trochozoa Mollusks Bobtail squid Euprymna scolopes IC
Bottleneck of ciliated 

duct that leads to crypts 
in light organ

1 0 Potentially interaction with symbionts  Essock-Burns 2020 6 0.90  Essocks-Burns 2020 3  Essocks-Burns 2020 10 Essock-Burns 2020 Fig. 
3A/B 0.5

42 Mollusca Trochozoa Mollusks Chiton Lepidochitona corrugata 
(juvenile) IC Ciliary flame of 

protonephridia 2 2 Excretion/ Ultrafiltration Baeumler 2011 4 0.65 0.81 Baeumler 2011, Fig 6D 8 Baeumler 2011, Fig 6D 8 Baeumler 2011, Fig 6D 0.65

43 Mollusca Trochozoa Mollusks Chiton Lepidochitona corrugata IC Renopericardial duct of 
metanephridia 2 0 Unknown Baeumler 2012 5 0.61 0.78 Baeumler 2012, Fig.9C NA 200 Baeumler 2012, Fig.7G 0.61

44 Nemertea Trochozoa Ribbon worms Lineus viridis, Carinoma 
mutabilis IC  Terminal cells of 

protonephrida 2 2 Excretion/ Ultrafiltration Bartolomaeus 1985, 2014 1 0.9 0.95 Bartolomaeus 1985, Fig. 3D; 
Bartolomaeus 2014; Fig.2B 15  Bartolomaeus 2014 text 15  Bartolomaeus 2014 text 0.9 No evidence of carpet style 

ducts

45 Onychophora Panarthropod
a Velvet worms Ooperipatellus decoratus, 

Euperipatoides rowelli IC Oviduct 1 0 Probably oocyte and embryo transport Brockmann 2001, Curach 
1999 100 0.10  estimated from Curach 1999, Fig. 1 NA 800 Brockmann 2001, text

Anaitides mucosa

Danio rerio (72hpf)

Loxosomatoides 
sirindhornae; Urnatella 

gracilis



46 Onychophora Panarthropod
a Velvet worms Peripatopsis sp. IC Nephrostome of 

metanephridium 2 0 Probably absorption and transport Storch 1978, Mayer 2006 20 0.6 0.77 Storch 1978, Fig.4; Mayer 2006, 
Fig.4 NA 100 Mayer 2009, Fig.10B 0.6

47 Phoronida Trochozoa Horseshoe worm Phoronis muelleri (larvae) IC Protonephridial duct 2 2 Excretion/ Ultrafiltration Bartolomaeus 1989 3 0.75 0.87 Bartolomaeus 1989, Fig.1B and 2 10
Bartolomaeus 1989, Fig.1B 
and 2; Hay-Schmidt 1987, 

Fig 18
100 Hay-Schmidt 1987 text 0.75

48 Phoronida Trochozoa Horseshoe worm Actinotrocha 
vancouverensis (larvae) IC Midgut 1 1 Food transport Temereva 2010 40 0.20 Temereva 2010, Fig. 2 4 Temereva 2010, Fig. 2 40 Temereva 2010, Fig. 2 0.5

49 Platyhelminthes Spiralia Flatworm Planarian Artioposthia sp IC Terminal cell/proximal 
ductule of protonephridia 2 2 Excretion/ Ultrafiltration Rohde 1992, McKanna 

1968 2.00 0.88 0.94 Rohde 1992, Fig. 13 &15; McKanna
1968, Fig. 2 5 McKanna 1968 , Fig.1 and 

text 5 McKanna Fig.1 0.88

50 Platyhelminthes Spiralia Flatworm Planarian Artioposthia sp IC Distal collecting duct of 
protonephridia 2 1 Transport Rohde 1992, McKanna 

1969 6.00 0.2 0.45 Rohde 1992, Fig.14&16 ;  McKanna
1968  Fig.9 and 10 5 McKanna 1968 , Fig.1 and 

text 20 McKanna Fig.1 0.2

51 Platyhelminthes Spiralia Flatworm Planarian Schmidtea mediterranea IC Terminal cell of 
protonephridia 2 2 Excretion/ Ultrafiltration Vu 2015 3.00 0.75 0.87 Vu 2015, Fig.4D and Fig.1B 10 Rink 2011, Fig. 1D & 2D  10 Rink 2011, Fig. 1D & 2D  0.75

52 Platyhelminthes Spiralia Flatworm  Tapeworm Taenia solium IC Terminal cell of 
protonephridia 2 2 Excretion/ Ultrafiltration Valverde-Islas 2011 3.00 0.9 0.95 Valverde-Islas 2011 Fig. 2G & 5C 6.00 Valverde-Islas 2011, Fig.2G 6 Valverde-Islas 2011, Fig. 

2G 0.95

53 Priapulida Scalidophora Penis worms Meiopriapulus fijiensis IC Protonephridia with 
multiple terminal cells 2 2 Ultrafiltration for osmolar balance Storch 1989 2.5 0.64 0.80 Storch 1989, Fig. 26-17 10 estimated from Storch 

1989, Fig. 31 10 estimated from Storch 
1989, Fig. 31 0.64 No evidence of perpendicularly 

ciliated ducts in this phylum

54 Rotifers Gnathifera Wheel animals Habrotrocha rosa IC Terminal cell of 
protonephridia 2 2 Ultrafiltration for osmolar balance Schramm 1978 0.8 0.85 0.92 Schramm 1978, Fig.2d-f 3 Schramm 1978, Fig.2a and 

text 3 Schramm 1978, Fig.2a and
text 0.85

55 Rotifers Gnathifera Wheel animals Asplanchna IC Terminal cell of 
protonephridia 2 2 Ultrafiltration for osmolar balance Warner 1969 2 0.62 0.79 Warner 1969, Fig.6 and 9 12 Warner 1969. text 12 Warner 1969, text 0.65

56 Rotifers Gnathifera Wheel animals Brachionus plicatilis IC Stomach 1 1 Transport, Absorption Yu 1979, Ma 2022 17 0.50  Ma 2022, Fig. 2A 5  Ma 2022, Fig. 2A 17  Ma 2022, Fig. 2A 0.5

57 Urochordata Chordata Larvacean ( 
tunicates) Bathochordaeus stygius IC Eosophagus 1 1 Transport of food particles Data in this manuscript 300 0.10 Data in this manuscript 15 Data in this manuscript 2500 Data in this manuscript 0.5

58 Urochordata Chordata Larvacean ( 
tunicates) Bathochordaeus stygius IC Ciliated duct 

(neurohypophyseal duct) 2 0

Unknown. Hypothesis I: Ultrafiltration:  Pumps and 
filters external seawater into blood sinus to maintain 
hydrostatic pressure/blood volume ( Ruppert 1996). 

Hyopothesis II:  structure corresponds to 
adenohypophysis (Boorman 2002, Holmberg 1982, 

Manni 2005)

Data in this manuscript 
and Ruppert 1996, Deyts 

2006, Boorman 2002, 
Holmberg 1982, Manni 

2005

55.00 0.85 0.92 Data in this manuscript; Sherlock 
2016, Fig.4 100 Data in this manuscript 160 Data in this manuscript; 

Sherlock 2016, Fig.4 0.9

59 Urochordata Chordata Larvacean ( 
tunicates) Oikopleura dioica IC

Ciliated duct (also called
ciliary funnel, 

neurohypophyseal duct 
or olfactory funnel) 

2 0

Unknown. Hypothesis I: Ultrafiltration:  Pumps and 
filters external seawater into blood sinus to maintain 
hydrostatic pressure/blood volume ( Ruppert 1996). 

Hyopothesis II:  structure corresponds to 
adenohypophysis (Boorman 2002, Holmberg 1982, 

Manni 2005)

 Ruppert 1990, Deyts 
2006, Boorman 2002, 
Holmberg 1982, Manni 

2006

7.5 0.85 0.92 Holmberg 1982, Fig.9 20 Braun 2016, Fig. 5D; 
Holmberg 1982, Fig.1 20 Braun 2016, Fig. 5D; 

Holmberg 1982, Fig.1 0.9

60 Urochordata Chordata Larvacean ( 
tunicates) Oikopleura dioica IC

Esophagus-to-Stomach 
valve (called "Cardiac 

Valve" in paper)
2 2 Valve-function: Preventing reflux of food Lopez-Urrutia & Acufia 

1999; Burighel 2001 30 0.90  Burighel 2001, Fig. 3D 20  Burighel 2001, Fig. 3D 70  Burighel 2001, Fig. 3D 0.9

61 Urochordata Chordata Ascidian 
(tunicates) Ascidia  interrupta IC

Ciliated duct (also called
ciliary funnel, 

neurohypophyseal duct 
or olfactory funnel) 

2 0

Unknown. Hypothesis I: Ultrafiltration:  Pumps and 
filters external seawater into blood sinus to maintain 
hydrostatic pressure/blood volume ( Ruppert 1996). 

Hyopothesis II:  structure corresponds to 
adenohypophysis (Boorman 2002, Holmberg 1982, 

Manni 2005)

Ruppert 1990, Deyts 
2006, Boorman 2002, 
Holmberg 1982, Manni 

2007

7.2 0.75 0.87 Ruppert 1990, Fig.8 NA Ruppert 1990, Fig.8 NA 0.75

62 Anthropoda Anthropods Insects, spiders, 
crustaceans etc

No motile cilia in 
larvae and adults, 

except S; 
Buchsbaum 1987

63 Nematoda Roundworms
No motile cilia 
(only sensory); 

Apfeld &  Kenyon 
1966

 

64 Nematomorpha Gordian worms
No motile cilia 
(only sensory), 

Hanelt 2005

65 Orthonectida Orthonectids

EC but no internal 
motile cilia; indeed

no anatomically 
recognized 
digestive, 

circulatory, or 
excretory systems;

Zverkov 2019

66 Placozoa Placozoa Trichoplax

EC but no internal 
motile cilia; indeed

no anatomically 
recognized 
digestive, 

circulatory, or 
excretory systems;

Smith 2015

67 Porifera Sponges

Other (many 
parallel high 

pressure ciliated  
pumps that 

together generate 
high flow) ; Leys 
2006/2011; Dunn 
2015; Asadzadeh 

2019

68 Tardigrada Water bear
S and sensory 

(non-motile cilia), 
Bonifacio 2012, 

Suzuki 2014

69 Xenacoelomorpha Xenoturbella sp.

EC,S, but no IC. 
Largely lacking 

discrete
organs (e.g., 

without a discrete 
circulatory system, 

nephridia,
or organized 

gonads); Brusca, 
2016, Chapter 9;  
Franzen 1987; 
Buckland-Nicks 

2019

Excluded Phylae

No evidence of carpet style 
ducts
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