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APPENDIX A PARASITE SPECIES DESCRIPTIONS 
 

SYSTEMATICS 

MONOGENEA Bychowsky, 1937 

DACTYLOGYRIDEA Bychowsky, 1937 

DACTYLOGYRIDAE Bychowsky 1933 

ANCYROCEPHALINAE Bychowsky, 1937 

 

A 1. RECURVATUS gen. nov. 

 
DIAGNOSIS. Body minute (rarely >150µm), divisible into cephalic, trunk, peduncle and 

haptoral regions. Tegument thin, smooth. Head organs three pairs; cephalic lobes, glands 

present. Eyes rarely two pairs, commonly one pair, anterior or dorsal to pharynx, when 

present posterior pair larger than anterior pair, generally compact; granules large, sub 

spherical. Mouth subterminal, midventral; pharynx muscular; intestine bifurcate, caeca 

united posterior to gonads; diverticula absent. Vitellaria coextensive with intestine, lateral 

and posterior to crura. Gonads intercaecal; ovary trianguloid, in middle part of body; testis, 

single, oval to elliptical, smaller than ovary, overlapping ovary dorsally. Vas deferens 

originating from anterior end of testis, looping around left intestinal crus, joining copulum 

base dextrally; seminal vesicle formed by dilation of vas deferens, non-sclerotised; 

prostatic reservoir single, terminating on right side of copulum base. Copulatory apparatus 

sclerotised, its shaft originating from anterior end of copulum base, consisting of a counter 

clockwise ring circling copulum base (ventral view, see Kritsky et al., 1985); copulum 

base bulbate; accessory piece present; spiral filament absent (Type 1 copulatory apparatus 

Fig. 4.3A see main text). Vagina sclerotised or not, aperture sclerotised, sinistroventral; 

seminal receptacle, median, formed by dilation at distal end of vagina, anterior to ovary. 
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Egg with polar filament. Haptor well set off from body, wider than body, subhexagonal. 

Anchors two pairs, opposed dorsoventrally (Fig. 4.2A see main text), well-developed 

inner, outer roots, dorsal pair smaller than ventral pair; shaft, blade present; point well-

developed; wing processes present. Transverse bars two, not articulated; ventral bar 

arcuate with two knobs directed anteriorly third of length from end; dorsal bar arcuate, 

often transversely elongate with lateral extensions. Hooks 14, six pairs (H2-H7) marginal, 

one pair (H1) more central, five pairs ventral (H1-5), two pairs dorsal (H6-7), hook H4 

longer than anchors; hook shaft and handle equally prominent, handle with expanded 

demarcation; hook H7 anterior to dorsal anchors. Parasites of freshwater atheriniform 

fishes. 

 

TYPE-SPECIES AND HOST. Recurvatus chelatus sp. nov. from Craterocephalus 

stercusmuscarum stercusmuscarum (Günther, 1876), Ross River, Queensland 

(19°18’ S 146° 45’ E) 

OTHER SPECIES. R. signiferi sp. nov. from Pseudomugil signifer Kner, 1865. 

ETYMOLOGY. Named after the Latin term that refers to the copulum shaft shape. 

 

A 2. RECURVATUS CHELATUS sp. nov. 
(Fig. A1-A2, Appendix B1) 

 

MATERIAL. HOLOTYPE. QM G219478 and PARATYPES. QM G219479-82. All 

from Craterocephalus stercusmuscarum stercusmuscarum, Ross River, Queensland, 

(19°18’ S 146° 45’ E). 

ETYMOLOGY. Named after the Latin name for crab claw, which refers to the 

shape of the copulatory apparatus accessory piece. 
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DESCRIPTION. Eyes two pairs, anterior or dorsal to pharynx, anterior eyes usually 

comprising a few dispersed granules. Anchors with well-developed recurved points. 

 

 

FIG. A1. Recurvatus chelatus sp. nov.; Composite drawing whole worm, ventral; Scale-
bar: 50 µm. 
 

Ventral bar inverted V. Dorsal bar slightly smaller than ventral, in form of deep 

inverted arch, lateral extensions present. Hooks increase in length from H1 to H4, H2 

and H7 of similar size, H3 and H6 of similar size, all similar thickness. Copulatory 

apparatus well developed; copulum shaft thin; accessory piece large, well sclerotised, 

chelate. Vagina sclerotised along entire length, consisting of double coil. 
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REMARKS. This species is easily distinguished from R. signiferi sp. nov. by the 

presence of an enlarged chelate-shaped accessory piece and a coiled sclerotised vagina.  
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R. chelatus        R. signiferi 
FIG. A2. Recurvatus chelatus sp. nov. and R. signiferi sp. nov.; A, Copulum (dorsal); B, 
Ventral anchor; C, Dorsal anchor; D, Ventral bar; E, Dorsal bar; F, Hooks 1-7; Scale-
bar; G. Vagina: 10 µm. 

 

A 3. RECURVATUS SIGNIFERI sp. nov. 
(Fig. A2, Appendix B1) 

 

MATERIAL. HOLOTYPE QM G218862 and PARATYPES QM G218863-6. All from 

Pseudomugil signifer, Liverpool Creek, Queensland, (17º43’ S 145º56’ E). 

ETYMOLOGY. Named after the type host. 

DESCRIPTION. Eyes two pairs, anterior or dorsal to pharynx. Copulatory apparatus 

reduced, shaft thin; accessory piece reduced, lightly sclerotised, thumb shaped, partially 
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encapsulating distal end of copulum shaft. Vagina nonsclerotised, tapered, straight. 

Anchors with well-developed recurved points dorsal anchor slightly smaller than ventral. 

Ventral bar inverted V. Dorsal bar slightly smaller than ventral bar, consisting of a deep 

inverted arch with lateral extensions. Hooks H2 and H7 of similar size, H3 smaller than 

H2, H4 handle much thinner than other hooks, H6 smaller than H3. 

 

A 4. HELICIRRUS gen. nov. 
 

DIAGNOSIS. Body minute (rarely >150µm), divisible into cephalic, trunk, peduncle, 

haptoral regions. Tegument thin, smooth. Head organs three pairs; cephalic lobes, 

glands present. Eyes one pair or two, anterior or dorsal to pharynx, anterior eyes 

smaller. Mouth subterminal, midventral; pharynx muscular; intestine bifurcate, united 

posterior to gonads. Gonads intercaecal; ovary ovoid to elliptical, in posterior part of 

body; testis, single, oval to elliptical, smaller than ovary, overlapping ovary dorsally. 

Vas deferens originating from anterior end of testis, looping left intestinal crus; 

seminal vesicle formed by expansion of vas deferens. Copulatory apparatus 

consisting of a bulbate copulum base; shaft emanating from anterior end of base and 

recurved sinistroposteriorly, highly coiled at posterior end with coils posterior to 

copulum base just anterior to gonads; accessory piece thin elongated spike, attached 

to right side of base; hair-like filament originating at anterior extremity of shaft (Type 

II copulatory apparatus, Fig. 4.3B see main text). Single prostatic reservoir present, 

often partially sclerotised. Vagina not observed; seminal receptacle present, anterior 

to ovary. Haptor well set off from body, round to hexagonal, equal to body width. 

Anchors two pairs, one pair dorsal, one pair ventral, opposed dorsoventrally 
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(elongated hook haptor form (Fig. 4.2A see main text) or dorsal anchor posterior to 

ventral anchors (reduced hook 

 

FIG. A3. Helicirrus splendidae sp. nov.; Composite drawing whole worm, ventral; 
Scale-bar: 50 µm. 
 

haptor form (Fig. 4.2B see main text); ventral anchors larger than dorsal; inner, outer roots 

distinct; shaft, blade present; wing processes inconspicuous. Two transverse bars present, 

not articulated; ventral bar straight, transversely elongate, often much larger than dorsal, 

with two processes third of length from ends along anterior edge, directed anteriorly. 
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Dorsal bar arched, well-developed or highly reduced. Hooks 14, six pairs marginal (H2-

H7), pair one more central, five pairs (H1-5) ventral, two pairs dorsal (H6-7); reduced form 

with kink present third of length from end of handle, H7 posterior to ventral anchors, H4 

shorter than ventral anchor; elongated form with H4 longer than ventral anchor, H7 

anterior to ventral anchors; hook shaft and handle equally prominent, with prominent 

expanded demarcation; wing processes present. Parasites on gills of freshwater 

atheriniform fishes. 

  

TYPE SPECIES. H. splendidae sp. nov. from Melanotaenia splendida splendida, 

Ross River, Queensland, (19° 18’ S 146° 45’ E). 

OTHER SPECIES. H. gertrudaea sp. nov. from P. gertrudae weber, 1911, H. 

megaloanchor sp. nov. from M. s. splendida (Peters, 1866), H. mcivori sp. nov. from 

M. trifasciata (Rendahl, 1922), H. maccullochii sp. nov. from M. maccullochi 

Ogilby, 1915, H. marjoriaea sp. nov. from C. marjoriae. 

ETYMOLOGY. Named after the Latin term meaning coiled hair, which refers to the 

distal end of copulum shaft. 

 

A 5. HELICIRRUS SPLENDIDAE sp. nov. 
(Fig. A3-A4, Appendix B2) 

 

MATERIAL. HOLOTYPE QM G218850 and PARATYPES QM G218851-4. All from 

Melanotaenia splendida splendida, Ross River, Queensland, (19°18’ S 146° 45’ E). 

ETYMOLOGY. Named after the type host. 

DESCRIPTION. Eyes two pairs, anterior eyes slightly smaller. Haptor with reduced hook 

orientation (Fig. 4.2B see main text). Dorsal anchors smaller than ventral, with well-

developed inner, reduced outer root; point poorly developed. Ventral anchors with well-
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developed inner root, reduced outer root; recurved point poorly developed. Dorsal bar 

much smaller than ventral, inverted arch, thin, weakly developed. Hooks of reduced form 

and similar size. Copulum shaft with approximately ten coils at posterior end; copulum 

base single chamber, bulbate, slightly elongate. Accessory piece slightly curved. Seminal 

vesicle formed by kidney shaped expansion of vas deferens midway between copulum 

base and loop of intestine. Two excretory pores with cup shaped cavity at body margin, 

opening at level of copulatory apparatus, ducts extending posteriorly along margin of 

intestine. 

REMARKS. This species is similar to H. maccullochi sp. nov. by having reduced 

hooks, dorsal anchors and bar. They differ in the shape of the copulum shaft and ventral 

anchor inner root length.  

 

A 6. HELICIRRUS MEGALOANCHOR sp. nov. 
(Fig. A4, Appendix B2) 

 

MATERIAL. HOLOTYPE QM G219458 and PARATYPES QM G219459-62. All 

from Melanotaenia splendida splendida, Ross River, Queensland, (19°18’ S 146° 45’ 

E). 

ETYMOLOGY. Named after the large size of the ventral anchors. 

DESCRIPTION. Eyes two pairs. Haptor with reduced hook sclerite orientation (Fig. 

4.2B see main text). Ventral anchors much larger than dorsal, well-developed 

inner, reduced outer root; recurved point well-developed. Dorsal anchors with 

weakly developed inner, outer root, inner root directed toward point; point reduced 

or absent, often inconspicuous. Dorsal bar slight inverted arch, thin, highly 

reduced, often inconspicuous, smaller than ventral. Hooks of reduced form and 

similar size.  
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Copulum shaft expanded proximally posterior to shaft recurve loop, approximately 

15 coils at posterior end. Accessory piece thin, directed anteriorly, slightly curved 

tip. Prostatic reservoir partially sclerotised. 

REMARKS. This species is similar to H. splendidae sp. nov. and H. maccullochii sp. 

nov. by having reduced hooks, dorsal bar and dorsal anchors. They differ in the size of 

the ventral anchors. 
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Helicirrus splendidae     Helicirrus megaloanchor  

FIG. A4. Helicirrus splendidae sp. nov. and H. megaloanchor; A, Copulum (dorsal); B, 
Ventral anchor; C, Dorsal anchor; D, Ventral bar; E, Dorsal bar; F, Hooks 1-7; Scale-
bar: 10 µm. 
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A 7. HELICIRRUS MACCULLOCHII sp. nov. 
(Fig. A5, Appendix B2) 

. 

MATERIAL. HOLOTYPE QM G218823 and PARATYPES QM G218824-7. All from 

Melanotaenia maccullochi, McIvor River, Queensland, (15° 03’ S 145° 26’ E). 

ETYMOLOGY. Named after the type host. 

DESCRIPTION. Eyes one pair. Haptor with reduced hook sclerite orientation (Fig. 4.2B 

see main text). Ventral anchors much larger than dorsal, well-developed inner, outer roots; 

recurved point well-developed. Dorsal bar weakly-developed inverted arch, much  
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Helicirrus maccullochii    Helicirrus mcivori 
 
FIG. A5. Helicirrus maccullochii sp. nov. and Helicirrus mcivori sp. nov.; A, Copulum 
(dorsal); B, Ventral anchor; C, Dorsal anchor; D, Ventral bar; E, Dorsal bar; F, Hooks 
1-7; Scale-bar: 10 µm. 
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smaller than ventral. Hooks of reduced form and similar size. Copulum shaft 

expanded proximally posterior to shaft recurve loop, approximately 35 coils at 

posterior end; accessory piece thin spike. Prostatic reservoir  partially  sclerotised. 

REMARKS. See remarks for H. megaloanchor sp. nov. and H. splendidae sp. nov. 

 

A 8. HELICIRRUS MCIVORI sp. nov. 
(Fig. A5, Appendix B2) 

 

MATERIAL. HOLOTYPE QM G219486 and PARATYPES QM G219487-9. All from 

Melanotaenia trifasciata, McIvor River, Queensland, (15° 09’ S 145° 26’ E). 

ETYMOLOGY. Named after the type host location. 

DESCRIPTION. Eyes one pair. Haptor with elongated hook sclerite orientation (Fig. 4.2A 

see main text). Ventral anchors slightly larger than dorsal, well-developed inner, outer 

roots; recurved point well-developed. Dorsal bar well-developed inverted arch, similar in 

size to ventral. Hooks elongated form, increasing in handle length from H1 to H4, H4 

much longer than other hooks and ventral anchors, H3 and H6 of similar length, H7 

anterior to ventral anchors. Copulum base orientated perpendicular and sinistral to shaft; 

shaft expanded proximal to recurve, approximately 30 coils at posterior end; accessory 

piece reduced. Seminal vesicle expanded bulb at loop of gut crura. 

REMARKS. This species is similar to H. gertrudaea sp. nov. and H. marjoriae sp. nov. 

by having elongated hooks and well-developed dorsal anchors and bar. It differs by 

having a proximal expansion of the copulum shaft. 
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A 9. HELICIRRUS GERTRUDAEA sp. nov. 
(Fig. A6, Appendix B2) 

 

MATERIAL. HOLOTYPE QM G218857 and PARATYPES QM G218858-61. All 

from Pseudomugil gertrudaea, Howard Creek, Northern Territory, (12° 27’ S 130° 50’ 

E). 

ETYMOLOGY. Named after the type host. 

DESCRIPTION. Eyes two pairs, anterior eyes reduced. Haptor with elongated hook 

sclerite orientation (Fig. 4.2A see main text). Ventral anchors larger than dorsal, well-

developed inner, outer roots; recurved point. Dorsal bar well-developed inverted arch, 

similar in size to ventral. Hooks elongated form, increasing in handle length from H1 to 

H4 then decrease in length, H4 longer than ventral anchor, H3 longer than H6, H7 

longer than H2. Copulum shaft thin, proximal expansion absent, approximately ten coils 

at posterior end; copulum base single chamber, oval, elongated; accessory piece 

elongated spike. 

REMARKS. This species is most similar to H. marjoriaea sp. nov. by having 

elongated hooks and well-developed anchors and bars. They differ in the number 

of coils present in the copulum shaft.  
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Helicirrus gertrudaea     Helicirrus marjoriaea 
 
FIG. A6. Helicirrus gertrudaea sp. nov. and H. marjoriaea sp. nov.; A, Copulum 
(dorsal); B, Ventral anchor; C, Dorsal anchor; D, Ventral bar; E, Dorsal bar; F, Hooks 
1-7; Scale-bar: 10 µm. 
 

A 10. HELICIRRUS MARJORIAEA sp. nov. 
(Fig. A6, Appendix B2) 

 

MATERIAL. HOLOTYPES QM G218834 and PARATYPES QM G218835-8. All 

from Craterocephalus marjoriae, Amamoor Creek, Queensland, (26º 21’ S 152°40’ E). 

ETYMOLOGY. Named after the type host. 

DESCRIPTION. Eyes one pair. Haptor with elongated hook sclerite orientation (Fig. 

4.2A main text). Ventral anchor slightly larger than dorsal, well-developed inner, 

outer roots; recurved point well-developed. Dorsal bar well-developed inverted arch, 

similar in size to ventral. Hooks elongated form, hook H7 slightly smaller than H2, 

H3 much longer than H6, H4 longer than anchors. Copulum shaft thin, proximal 
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expansion absent, approximately 30 coils at posterior end; accessory piece elongated 

spike. Prostatic reservoir partially sclerotised. 

REMARKS. See remarks for H. gertrudaea sp. nov. 
 

 

A 11. LONGIDIGITIS gen. nov. 
 

DIAGNOSIS. Dactylogyridae. Body minute (rarely >150µm), divisible into cephalic, 

trunk, peduncle and haptoral region. Tegument thin, smooth. Head organs three pairs, 

cephalic lobes and glands present. Eyes rarely two pairs, commonly one, anterior or 

dorsal to pharynx, anterior eyes, when present, consisting of scattered granules. 

Mouth subterminal, midventral; pharynx muscular; intestine bifurcate, united 

posterior to gonads. Vitellaria coextensive with intestine, lateral and posterior to 

crura. Gonads intercaecal; ovary trianguloid, in middle part of body; testis single, 

oval to elliptical, smaller than ovary, overlapping ovary dorsally. Vas deferens 

originating from anterior end of testis, looping intestinal crus sinistrally, joining 

dextral side of copulum base posteriorly; seminal vesicle formed by dilation of vas 

deferens, often partially sclerotised; single prostatic reservoir originating from dextral 

side of copulum base. Copulatory apparatus consisting of a copulum base; copulum 

shaft originating from anterior end of copulum base consisting of a single sinistral 

recurved loop (Type III copulatory apparatus, Fig. 4.3C see main text) distal end 

arches anterior to copulum base and is directed at right side of body, terminating 

dextral to copulum base; base bulbate; accessory piece thumb shaped, directed 

anteriorly; spiral filament absent. Vagina, non-sclerotised, opening sinistromarginal; 

seminal receptacle formed by dilation of vagina at distal end, anterior to ovary. 
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FIG. A7. Longidigitis auripontiformis sp. nov.; composite drawing whole worm ventral; 
Scale-bar: 50 µm. 
 

Egg with polar filament. Haptor well-set off from body, wider than body, 

subhexagonal in shape. Anchors two pairs, well-developed, opposed dorsoventrally 

(Fig. 4.2A see main text); dorsal anchors smaller than ventral, inner roots well-
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developed, outer roots reduced; shaft and blade present; point well developed; ventral 

anchors inner, outer roots; shaft and blade present; point well-developed. Transverse 

bars two, not articulated; ventral bar with two knobs directed anteriorly third of 

length from end, usually tapering laterally, rarely with expansions at ends; dorsal bar 

arcuate, often transversely elongate with lateral extensions, medial notch present or 

absent on posterior surface, equal in length or slightly smaller than ventral. Hooks 14, 

six pairs (H2-H7) marginal, pair one more central, five pairs ventral (H1-H5), two 

pairs dorsal (H6-7); handle length increasesfrom H1 to H4, H4 always longer than 

the anchors, H7 anterior to ventral anchors; hook shaft and handle equally prominent, 

handle with expanded demarcation; wing process present. Parasites of freshwater fish 

(Atheriniformes). 

  

TYPE SPECIES AND HOST. Longidigitis auripontiformis sp. nov. from M. s. 

splendida, Bluewater Creek, Queensland, (19°18’ S 146° 45’ E). 

OTHER SPECIES: Longidigitis iliocirrus sp. nov. and L. robustus sp. nov. from M. 

s. splendida, L. maccullochii sp. nov. from M. maccullochi, L. hopevalensis sp. nov. 

from M. trifasciata, L. gracilis sp. nov. from Melanotaenia  utcheensis McGuigan, 

2001 and M. eachamensis, L. utcheei sp. nov. from Cairnsichthys rhombosomoides 

(Nichols and Raven, 1928). 

ETYMOLOGY. Named after the Latin term meaning long fingers, which refers to 

the hooks. 
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A 12. LONGIDIGITIS AURIPONTIFORMIS sp. nov. 
(Fig. A7-A8, Appendix B3) 

 

MATERIAL. HOLOTYPE QM G218877 and PARATYPES QM G218878-81. All 

from Melanotaenia splendida splendida, Bluewater Creek, Queensland, (19°18’ S, 146° 

45’ E). 

ETYMOLOGY. Named after the Latin term meaning ear-shaped bridge, which refers to 

the dorsal bar shape. 

DESCRIPTION. Eyes two pairs, rarely one. Dorsal anchors slightly smaller than ventral, 

with well-developed elongated points, inner roots, slightly reduced outer roots with 

conspicuous bump on inner curve of shaft; ventral anchor well-developed inner, outer 

roots. Ventral bar arcuate, not tapering laterally, ends square with protuberance directed 

anteriorly. Dorsal bar, semi-circular, with lateral extensions, notch absent on posterior 

edge, thin membranous infill present on anterior edge. Hooks H7 smaller than H2, H6 

smaller than H3, H1 and H5 much smaller than H6. Copulum shaft thick; accessory piece 

well-developed. Vas deferens with partially sclerotised seminal vesicle, extending from 

copulum to intestinal crus loop. Vagina tubular, usually inconspicuous. 

REMARKS. This species is similar to L. hopevalensis sp. nov. by having similar shaped 

anchors and ventral bar. It is distinguished by the thickness of the copulum shaft and the 

shape of the ventral bar. 



        254 

 

A

B

D

F
1 3 4 5 6 7

C

    

A

B

C

D

E

F
1 2 3 4 5 6 7

 
 

Longidigitis auripontiformis   Longidigitis hopevalensis 
 
FIG.A8. Longidigitis auripontiformis sp. nov and L. hopevalensis sp. nov.; A, Copulum 
(dorsal); B, Ventral anchor; C, Dorsal anchor; D, Ventral bar; E, Dorsal bar; F, Hooks 
1-7; Scale-bar: 10 µm. 
 

A 13. LONGIDIGITIS HOPEVALENSIS sp. nov. 
(Fig. A8, Appendix B3) 

 

MATERIAL. HOLOTYPE QM G219490 and PARATYPES QM G219491-3. All from 

Melanotaenia trifasciata, McIvor River, Queensland, (15° 09’ S 145° 26’ E). 

ETYMOLOGY. Named after the town Hopevale near the sample location. 

DESCRIPTION. Eyes two pairs, rarely one. Dorsal anchors slightly smaller than ventral, 

with well-developed elongated points, inner roots, reduced outer roots with conspicuous 
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bump on inner curve of shaft. Ventral anchor well-developed inner roots, reduced outer 

roots. Ventral bar arcuate, not tapering laterally, ends square with protuberance directed 

anteriorly. Dorsal bar, semi-circular, with lateral extensions, posteromedial notch present, 

thick infill present on anterior edge. Hooks H7 smaller than H2, H6 smaller than H3, H1 

and H5 much smaller than H6. Copulum shaft thin; accessory piece well-developed. Vas 

deferens with partially sclerotised seminal vesicle, extending from copulum to intestinal 

crus loop. Vagina tubular, usually inconspicuous. 

REMARKS. See L. auripontiformis sp. nov. for remarks. 

 

A 14. LONGIDIGITIS ROBUSTUS sp. nov. 
(Fig. A9, Appendix B3) 

 

MATERIAL HOLOTYPE QM G218882 and PARATYPES QM G219195. All from 

Melanotaenia splendida splendida, Bluewater Creek, Queensland, (19°18’ S, 146° 45’ 

E). 

ETYMOLOGY. Named after the robust anchors. 

DESCRIPTION. Eyes one pair, rarely two. Dorsal anchors slightly smaller than ventral, 

with well-developed elongated points, well-developed thickened inner, outer roots, outer 

roots slightly reduced in length. Ventral bar arcuate, ends square with protuberance 

directed anteriorly. Dorsal bar expanded medially, tapering laterally, posteromedial notch 

present, thick membranous infill present on anterior edge. Hooks H7 and H2 of equal 

length, H6 smaller than H3, H2 slightly smaller than H6. Copulum shaft thin, with highly 

reduced loop; accessory piece well-developed. Vas deferens inconspicuous. Vagina 

inconspicuous. 

REMARKS. This species can be distinguished from other members of the genus by the 

robust anchors and shape of the bars. 
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A 15. LONGIDIGITIS MACCULLOCHII sp. nov. 
(Fig. A9, Appendix B3) 

 

MATERIAL. HOLOTYPE QM G218828 and PARATYPES QM218829-33. All from 

Melanotaenia maccullochi, McIvor River, Queensland, (15° 03’ S 145° 26’ E). 

ETYMOLOGY. Named after the type host. 

DESCRIPTION. Eyes two pairs. Dorsal anchors slightly smaller than ventral, both with 

well-developed recurved points, inner, outer roots. Ventral bar triangular, with lateral 

extremities tapered. Dorsal bar of similar size to ventral, consisting of an inverted arch, 

transversely elongate with lateral extensions; thin membranous infill absent on anterior 

edge; posteromedial notch absent. Hooks H2 and H7 similar length, H6 smaller than H3, 

H1 and H5 much smaller than H6. Copulum shaft thin; accessory piece lightly sclerotised, 

anterior end directed away from inner edge of copulum shaft.  
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Longidigitis robustus    Longidigitis maccullochii 

FIG. A9. Longidigitis robustus sp. nov. and Longidigitis maccullochii sp. nov.; A. 
Copulum (dorsal); B, Ventral anchor; C, Dorsal anchor; D, Ventral bar; E, Dorsal bar; 
F, Hooks 1-7; Scale-bar: 10 µm. 
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Vas deferens not sclerotised; seminal vesicle partially sclerotised, formed by bulbate 

dilation of vas deferens just posterior to copulum base. Vagina elongate tube. 

REMARKS. This species is most similar to L. utcheei sp. nov. It differs in the size 

of the copulum shaft and shape of the bar structures.  

 

A 16. LONGIDIGITIS UTCHEEI sp. nov. 
(Fig. A10, Appendix B3) 

 

MATERIAL. HOLOTYPE QM G219473 and PARATYPES QM G219474-7. All 

from Cairnsichthys rhombosomoides, Utchee Creek, Queensland, (17º37 S 145º56 

E). 

ETYMOLOGY. Named after the type-host collection site.  

DESCRIPTION. Eyes two pairs, anterior or dorsal to pharynx. Anchors with well-

developed recurved points and inner and outer roots; dorsal anchors slightly smaller than 

ventral. Ventral bar inverted V, tapering laterally. Dorsal bar slightly smaller than ventral; 

consisting of a shallow inverted arch, with lateral extensions, thin membranous infill 

reduced on anterior edge, posteromedial notch absent. Hooks H2 and H7 similar length, 

H3 and H6 of similar length, H1 and H5 much smaller than H6. Copulum shaft thick; 

accessory piece slightly sclerotised. Seminal vesicle non-sclerotised. Vagina 

inconspicuous. 

REMARKS. See remarks for L. maccullochii sp. nov. 
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Longidigitis utcheei    Longidigitis gracilis 
 
FIG. A10. Longidigitis utcheei sp. nov. and Longidigitis gracilis sp. nov; A, Copulum 
(dorsal); B, Ventral anchor; C, Dorsal anchor; D, Ventral bar; E. Dorsal bar; F, Hooks 
1-7; Scale-bar: 10 µm. 
 

A 17. LONGIDIGITIS GRACILIS sp. nov. 

(Fig. A10, Appendix B3) 
 

MATERIAL. HOLOTYPE QM 218845 and PARATYPES QM G218846-9. All 

from Melanotaenia utcheensis, Utchee Creek, Queensland, (17º37 S 145º56 E). 

ETYMOLOGY. Named after the thin copulum shaft. 

DESCRIPTION. Eyes two pairs. Dorsal and ventral anchors with well-developed 

recurved points, inner, outer roots. Dorsal anchors slightly smaller than ventral. 

Dorsal bar slightly smaller than ventral, consisting of a shallow inverted arch with 

lateral extensions, thin membranous infill absent on anterior edge, posteromedial 

notch present. Ventral bar straight, tapering laterally. Hooks H2 and H7 of similar 
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length, H3 and H6 of similar length, H1 and H5 much smaller than H6. Copulum 

shaft thin; accessory piece thin partially sclerotised. Seminal vesicle non-

sclerotised. Vagina tubular, usually inconspicuous.  

REMARKS. This species is similar to L. maccullochii sp. nov. and L. utcheei sp. nov. It 

differs by having a posteromedial notch on the dorsal bar and the size of the copulum 

shaft. 

 

 

A 18. ILIOCIRRUS gen. nov. 
 

DIAGNOSIS. Dactylogyridae. Body minute (rarely >150µm), divisible into cephalic, 

trunk, peduncle, haptoral regions. Tegument thin, smooth. Head organs three pairs; 

cephalic lobes and glands present. Mouth subterminal, midventral; pharynx 

muscular; intestine bifurcate, united posterior to gonads. Eyes rarely two pairs, 

commonly one, anterior or dorsal to pharynx, anterior eyes, when present, consisting 

of scattered granules. Gonads intercaecal; ovary trianguloid, in middle part of body; 

testis single, oval to elliptical, smaller than ovary, overlapping ovary dorsally. Vas 

deferens originating from anterior end of testis, looping intestinal crus sinistrally, 

joining copulum base posterodextrally; seminal vesicle non-sclerotised, formed by 

dilation of vas deferens; prostatic reservoir, single terminating dextral to copulum 

base. Copulum sclerotised, shaft originating from anterior end of copulum base, 

consisting of a double sinistral recurved loop (Type IV copulatory apparatus, Fig. 

4.3D see main text), distal end arches anterior to copulum base, directed to dextral 

side of body, terminating dextral to copulum base; base bulbate; accessory piece 

thumb shaped, directed anteriorly; spiral filament absent. Vagina, non-sclerotised, 
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opening dextromarginal; seminal receptacle formed by dilation of vagina, at distal 

end, anterior to ovary. Vitellaria coextensive with intestine, lateral and posterior to 

crura. Haptor well set off from body, wider than body, sub-hexagonal. Anchors two 

pairs, well-developed, opposed dorsoventrally (Fig. 4.2A see main text); dorsal 

anchors much smaller than ventral. Transverse bars two, not articulated; ventral bar 

laterally elongate, two knobs directed anteriorly third of length from end, usually 

tapering laterally, rarely with expansions at ends; dorsal bar arcuate, with lateral 

extensions, medial notch present on posterior surface, smaller than ventral. Hooks 14, 

six pairs (H2-H7) marginal, pair one more central, five pairs ventral, two pairs dorsal 

(H6-7), H7 anterior to ventral anchors; handle length increases from H1 to H4, H4 

always longer than the anchors; hook shaft and handle equally prominent, handle 

with expanded demarcation; wing process present. Parasites of freshwater 

atherinform fishes. 

TYPE SPECIES AND HOST. I. iliocirrus sp. nov. from M. s. splendida, Bluewater 

Creek, Queensland, (19°18’ S 146° 45’ E). 

OTHER SPECIES: Iliocirrus trifasciatae sp. nov. from M. trifasciata, I. mazlini sp. 

nov. from M. eachamensis and Melanotaenia  utcheensis, I. ornatusi sp. nov. from 

Rhadinocentrus ornatus Regan, 1914, I. rossi sp. nov. from C. s. stercusmuscarum. 

ETYMOLOGY. Named after the Latin term meaning twisted-hair, which refers to 

the form of the copulum shaft. 
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FIG. A11. Iliocirrus iliocirrus sp. nov.; Composite drawing whole worm, ventral; 
Scale-bar: 50 µm. 
 

 

A 19. ILIOCIRRUS ILIOCIRRUS sp. nov. 
(Fig. 11-12, Appendix B4) 

 

MATERIAL. HOLOTYPE QM G219468 and PARATYPES QM G219469-72. All 

from Melanotaenia splendida splendida, Bluewater Creek, Queensland, (19°18’ S 146° 

45’ E). 
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ETYMOLOGY. Named after the Latin term for twisted hair, which refers to the shape 

of the copulum shaft. 

DESCRIPTION. Eyes one pair, rarely two. Vas deferens, non-sclerotised; seminal vesicle 

consisting of expanded bulb at point of loop around intestine. Copulum shaft consisting of 

a thick well-developed double sinistral recurved loop, distal end with pronounced sickle-

shape expansion; accessory piece thin lightly sclerotised. Vagina tubular. Anchors with 

well-developed recurved points, shaft, blade present; ventral anchor with well-developed 

inner, outer roots; dorsal anchors much smaller than ventral, with reduced inner, outer 

roots.  

A

D

E

F
1 2 3 4 5 6 7

B

C

    

C

D

E

F

1 2 3 4 5 6 7

A

B

 

Iliocirrus iliocirrus     Iliocirrus rossi 

FIG. A12. Iliocirrus iliocirrus sp. nov. and Iliocirrus rossi sp. nov.; A, Copulum 
(dorsal); B, Ventral anchor; C, Dorsal anchor; D, Ventral bar; E, Dorsal bar; F, Hooks 
1-7; Scale-bar: 10 µm. 
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Dorsal bar shallow inverted arch; ventral bar ends tapering laterally. Hooks H7 slightly 

smaller than H2, H6 slightly smaller than H3, H1 and H5 much smaller than H6. 

REMARKS. This species is most similar to I. rossi. sp. nov. It is easily 

distinguished by morphometric differences and the copulum shaft thickness. 

 

A 20. ILIOCIRRUS ROSSI sp. nov. 
(Fig. A12. Appendix B4) 

 

MATERIAL. HOLOTYPE QM G219463 and PARATYPES QM G219464-7. All from 

Craterocephalus stercusmuscarum stercusmuscarum, Ross River, Queensland, (19°18’ 

S 146° 45’ E). 

ETYMOLOGY. Named after the type host locality. 

DESCRIPTION. Eyes one pair, rarely two. Anchors with well-developed recurved points, 

shaft, blade present; ventral anchors with well developed inner, outer roots; dorsal anchors 

much smaller than ventral, reduced inner roots, outer roots. Ventral bar with ends tapering 

laterally; dorsal bar inverted bell curve, with lateral extensions at extremities, slightly 

smaller than ventral. Hooks H7 slightly smaller than H7, H6 much smaller than H3, H1 

and H5 much smaller than H6. Copulum shaft consisting of a thin well-developed double 

sinistral recurved loop, distal end with sickle-shape expansion; accessory piece thin, lightly 

sclerotised. Vas deferens, non-sclerotised; seminal vesicle consisting of expanded bulb at 

point of loop around intestine. Vagina tubular. This species is not visually discernable from 

I. iliocirrus. Morphometric variation used as criteria for species recognition. 

REMARKS. See L. iliocirrus sp. nov. and morphometric analysis. 
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A 21. ILIOCIRRUS TRIFASCIATAE sp. nov. 
(Fig. A13, Appendix B4) 

 

MATERIAL. HOLOTYPE QM G218872 and PARATYPES QM G218873-6. All from 

Melanotaenia trifasciata, McIvor River, Queensland, (15° 09’ S 145° 26’ E). 

ETYMOLOGY. Named after the type host. 

DESCRIPTION. Eyes two pairs, anterior eyes usually a few dispersed granules. 

Anchors shaft, blade present; point well-developed; dorsal anchors much smaller than 

ventral; with reduced inner, outer roots. Ventral bar with ends tapering laterally; dorsal 

bar slightly smaller than ventral, consisting of a deep inverted arch with lateral 

extensions. Hooks H2 slightly longer than H7, H3 and H6 of similar length, H1 and H5 

much smaller than H6. Copulum shaft thin, with loop reduced; accessory piece reduced, 

lightly sclerotised. Seminal vesicle non-sclerotised. Vagina tubular, usually 

inconspicuous. 

REMARKS. This species is most similar to I. iliocirrus sp. nov. and I. rossi sp. nov. in the 

size and shape of the haptoral sclerites. It differs from these species by the shape of the 

copulum shaft. 

 

A 22. ILIOCIRRUS ORNATUSI sp. nov. 
 (Fig. A13, Appendix B4) 

 

MATERIAL. HOLOTYPE QM G218867 and PARATYPES QM G218868-71. 

All from Rhadinocentrus ornatus, Brunswick River, New South Wales, (28º70’ S 

151º50 E). 

ETYMOLOGY. Named after the type host. 

 



        265 

 

A

B

D
E

F

1 2 3 4 5 6 7

C

   

F

1 2 3 4 5 6 7

A

B

C

D E

 

Iliocirrus trifasciatae     Iliocirrus ornatusi 

FIG. A13. Iliocirrus trifasciatae sp. nov. and Iliocirrus ornatusi sp. nov.; A, Copulum 
(dorsal); B, Ventral anchor; C, Dorsal anchor; D, Ventral bar; E. Dorsal bar; F, Hooks 
1-7; Scale-bar: 10 µm. 
 

DESCRIPTION. Eyes two pairs, anterior or dorsal to pharynx. Anchors shaft, blade 

present; point well-developed; ventral anchors with well-developed inner, outer roots; 

dorsal anchors much smaller than ventral, highly reduced inner, outer roots. Ventral 

bar with ends expanded and square, v-shaped notch present on posteromedial edge; 

dorsal bar slightly smaller than ventral, deep inverted arch. Hooks H7 smaller than 

H2, H6 smaller than H3, H1 and H5 much smaller than H6. Copulum shaft thin, 

distal end straight tube; accessory piece reduced, lightly sclerotised. Seminal vesicle 

inconspicuous. Vagina tubular, usually inconspicuous. 
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REMARKS. This species is most similar to I. mazlini having similar hook length ratios. 

It differs in the shape of the ventral bar and ventral anchor. 

 

A 23. ILIOCIRRUS MAZLINI sp. nov. 
 (Fig. A14, Appendix B4) 

 

MATERIAL. Holotype QM G218839 and Paratypes QM G218840-4. All from 

Melanotaenia eachamensis, Dirran Creek, Queensland, (17º27 S 145º06 E). 

ETYMOLOGY. Named after Rob Mazlin who helped me with collections and kept me 

inspired. 

DESCRIPTION. Eyes two pairs. Anchors shaft, blade present; point well-developed; 

ventral anchors with well-developed inner, outer roots, distinct bump present on outer 

curve of blade; dorsal anchors much smaller than ventral, highly reduced inner, outer roots. 

Ventral bar inverted V, tapering laterally; dorsal bar slightly smaller than ventral, deep 

inverted arch. Hooks H7 much smaller than H2, H6 smaller than H3, H1 and H5 much 

smaller than H6. Copulum shaft thin; base elongate; accessory piece elongate, thin, 

partially sclerotised. Seminal vesicle inconspicuous. Vagina tubular. 

REMARKS. See I. ornatusi sp. nov. for remarks. 
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FIG. A14. Iliocirrus mazlini sp. nov.; A, Copulum (dorsal); B, Ventral anchor; C, 
Dorsal anchor; D, Ventral bar; E, Dorsal bar; F, Hooks 1-7; Scale-bar: 10 µm. 
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APPENDIX B CHAPTER 4 TABLES 
 

 
TABLE B1. Morphometric measurements (µm) for species of Recurvatus.  
Means and standard error. ME, number of parasites measured; BL, body length; BW, 
body width; HW, haptor width; HL, haptor length; PD, pharynx diameter; DA1-6, 
dorsal anchor; VA1-6, ventral anchor; DB1-3, dorsal bar; VA1-2, ventral bar; H1-7, 
hook length. (  ) range. 
 R. chelatus R. signiferi
ME 28 40
BL (100-155) (100-150)
BW (45-80) (50-70)
HL (25-50) (30-50)
HW (60-85) (55-90)
PD (9-11) (10-12)
DA1 6.6 ± 0.14 6.8 ± 0.12
DA2 22.9 ± 0.29 22.4 ± 0.24
DA3 17.4 ± 0.24 15.1 ± 0.20
DA4 21.3 ± 0.27 18.6 ± 0.23
DA5 7.7 ± 0.21 8.4 ± 0.18
DA6 10.8 ± 0.22 9.6 ± 0.18
VA1 5.7 ± 0.14 5.0 ± 0.12
VA2 27.5 ± 0.33 27.4 ± 0.28
VA3 20.2 ± 0.26 19.2 ± 0.22
VA4 24.9 ± 0.34 23.4 ± 0.28
VA5 11.6 ± 0.28 12.5 ± 0.23
VA6 13.7 ± 0.26 13.4 ± 0.21
DB1 24.2 ± 0.31 22.4 ± 0.26
DB2 0 0
DB3 7.8 ± 0.15 6.3 ± 0.13
VB1 27.4 ± 0.32 23.9 ± 0.27
VB2 13.2 ± 0.20 12.1 ± 0.17
H1 12.4 ± 0.20 13.5 ± 0.17
H2 20.2 ± 0.30 30.2 ± 0.25
H3 25.0 ± 0.40 27.5 ± 0.34
H4 36.7 ± 0.42 43.6 ± 0.35
H5 16.6 ± 0.22 15.2 ± 0.18
H6 24.0 ± 0.35 25.9 ± 0.29
H7 19.7 ± 0.32 29.0 ± 0.17
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TABLE B2. Morphometric measurements (µm) for species of Helicirrus. 
 Means and standard error. ME, number of parasites measured; BL, body length; BW, 
body width; HW, haptor width; HL, haptor length; PD, pharynx diameter; DA1-6, 
dorsal anchor; VA1-6, ventral anchor; DB1-3, dorsal bar; VA1-2, ventral bar; H1-7, 
hook length. (  ) range. 
 H. splendidae H. megaloanchor H. maccullochii H. mcivori H. gertrudaea H. marjoriaea 
ME 28 15 10 17 15 41 
BL (140-200) (130-170) (130-200) (90-160) (80-100) (100-150) 
BW (70-140) (40-80) (50-90) (25-50) (25-40 (50-100) 
HL (25-55) (35-50) (25-40) (25-45) (20-35) (25-45) 
HW (50-70) (50-90) (50-80) (40-90) (50-70) (60-110) 
PD (15-21) (10-16) (17-21) (7-11) (8-12) (9-15) 
DA1 2.7 ± 0.17 2.4 ± 0.24 1.80 ± 0.29 4.87 ± 0.26 3.7 ± 0.19 6.07 ± 0.10 
DA2 11.3 ± 0.31 9.3 ± 0.47 11.20 ± 0.39 19.4 ± 0.38 18.3 ± 0.32 20.80 ± 0.14 
DA3 10.9 ± 0.18 4.7 ± 0.17 12.60 ± 0.31 14.8 ± 0.50 14.2 ± 0.20 15.73 ± 0.12 
DA4 12.9 ± 0.26 6.7 ± 0.17 14.10 ± 0.28 17.6 ± 0.68 16.6 ± 0.24 19.43 ± 0.14 
DA5 4.2 ± 0.21 2.4 ± 0.18 2.50 ± 0.17 5.1 ± 0.19 7.1 ± 0.28 7.15 ± 0.13 
DA6 7.1 ± 0.17 1.9 ± 0.11 5.50 ± 0.22 8.4 ± 0.21 8.6 ± 0.35 10.18 ± 0.16 
VA1 2.1 ± 0.16 5.6 ± 0.44 2.10 ± 0.10 4.7 ± 0.17 3.9 ± 0.17 5.78 ± 0.10 
VA2 21.6 ± 0.26 38.6 ± 0.44 26.00 ± 0.61 25.6 ± 0.45 27.9 ± 0.34 27.38 ± 0.16 
VA3 19.2 ± 0.26 32.0 ± 0.47 23.40 ± 0.45 18.1 ± 0.46 20.4 ± 0.29 21.35 ± 0.13 
VA4 22.4 ± 0.26 37.7 ± 0.65 27.40 ± 0.40 21.8 ± 0.48 25.0 ± 0.32 26.30 ± 0.19 
VA5 5.9 ± 0.25 13.8 ± 0.52 8.30 ± 0.47 9.8 ± 0.44 11.5 ± 0.27 9.72 ± 0.17 
VA6 10.9 ± 0.19 25.6 ± 0.47 13.40 ± 0.40 11.4 ± 0.21 11.9 ± 0.31 13.85 ± 0.14 
DB1 12.7 ± 0.33 12.7 ± 0.24 10.50 ± 0.37 19.8 ± 0.32 24.3 ± 0.25 25.68 ± 0.24 
DB2 0.00 0.00 .00 0.00 0.00 .00 
DB3 2.4 ± 0.13 2.6 ± 0.24 2.30 ± 0.15 5.6 ± 0.18 6.1 ± 0.18 7.50 ± 0.13 
VB1 21.9 ± 0.25 31.0 ± 0.58 21.80 ± 0.33 24.5 ± 0.31 24.1 ± 0.35 28.38 ± 0.24 
VB2 11.0 ± 0.21 15.3 ± 0.29 7.70 ± 0.30 11.8 ± 0.23 10.9 ± 0.25 15.43 ± 0.22 
H1 14.1 ± 0.24 13.9 ± 0.39 13.20 ± 0.42 12.2 ± 0.47 12.2 ± 0.17 13.23 ± 0.17 
H2 15.7 ± 0.25 16.9 ± 0.39 16.10 ± 0.23 18.5 ± 0.37 24.5 ± 0.19 22.65 ± 0.18 
H3 16.4 ± 0.24 17.1 ± 0.51 16.10 ± 0.23 22.5 ± 0.33 30.3 ± 0.32 30.52 ± 0.29 
H4 17.0 ± 0.23 16.2 ± 0.43 16.10 ± 0.18 37.8 ± 0.41 39.3 ± 0.35 41.53 ± 0.28 
H5 15.6 ± 0.40 16.6 ± 0.34 13.70 ± 0.37 16.2 ± 0.30 15.9 ± 0.24 17.57 ± 0.19 
H6 17.8 ± 0.41 21.1 ± 0.31 17.80 ± 0.39 22.1 ± 0.30 27.5 ± 0.34 22.98 ± 0.23 
H7 17.2 ± 0.19 17.1 ± 0.31 16.90 ± 0.43 19.5 ± 0.69 26.8 ± 0.38 21.08 ± 0.19 
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TABLE B3. Morphometric measurements (µm) for species of Longidigitis. 
Means and standard error. ME, number of parasites measured; BL, body length; BW, 
body width; HW, haptor width; HL, haptor length; PD, pharynx diameter; DA1-6, 
dorsal anchor; VA1-6, ventral anchor; DB1-3, dorsal bar; VA1-2, ventral bar; H1-7, 
hook length. (  ) range. 
 L. auripontiformis L. hopevalensis L. robustus L. maccullochii L. utcheei L. gracilis 
ME 35 16 20 47 27 31 
BL  (120-160) (110-140) (130-220) (90-160) (120-190)  (110-140) 
BW (35-60) (40-70) (50-90) (40-70) (50-80) (50-70) 
HL (25-50) (20-40) (30-50) (25-60) (30-50) (25-40) 
HW (60-95) (50-70) (50-80) (50-80) (55-80) (50-80) 
PD (9-12) (9-12) (13-17) (9-13) (11-15) (9-11) 
DA1 9.4 ± 0.14 7.9 ± 0.18 6.4 ± 0.26 5.52 ± 0.09 6.2 ± 0.21 5.0 ± 0.14 
DA2 30.7 ± 0.31 29.4 ± 0.26 26.2 ± 0.26 23.00 ± 0.18 27.0 ± 0.49 20.6 ± 0.24 
DA3 23.8 ± 0.21 22.0 ± 0.26 19.2 ± 0.28 17.81 ± 0.17 20.8 ± 0.20 15.8 ± 0.20 
DA4 27.2 ± 0.23 24.5 ± 0.26 22.4 ± 0.27 20.27 ± 0.19 23.9 ± 0.28 19.0 ± 0.23 
DA5 9.7 ± 0.19 10.8 ± 0.40 10.8 ± 0.31 6.96 ±  0.13 7.4 ± 0.28 6.0 ± 0.20 
DA6 13.0 ± 0.25 11.9 ± 0.41 12.4 ± 0.48 8.27 ±  0.14 9.9 ± 0.14 8.8 ± 0.24 
VA1 5.4 ± 0.13 6.1 ± 0.17 6.3 ± 0.22 4.62 ± 0.08 5.4 ± 0.13 5.1 ± 0.17 
VA2 34.7 ± 0.39 34.2 ± 0.26 27.2 ± 0.31 27.65 ± 0.24 31.7 ± 0.36 23.4 ± 0.26 
VA3 22.8 ± 0.24 24.1 ± 0.27 18.7 ± 0.35 18.87 ± 0.19 22.1 ± 0.19 16.6 ± 0.18 
VA4 28.5 ± 0.20 27.1 ± 0.34 21.9 ± 0.26 22.85 ± 0.22 26.3 ± 0.28 20.4 ± 0.22 
VA5 13.5 ± 0.27 12.7 ± 0.21 11.8 ± 0.36 11.13 ± 0.18 11.4 ± 0.33 8.8 ± 0.23 
VA6 12.6 ± 0.24 13.1 ± 0.30 13.1 ± 0.30 9.94 ± 0.24 10.9 ± 0.18 10.0 ± 0.23 
DB1 19.2 ± 0.27 19.4 ± 0.27 20.7 ± 0.36 17.79 ± 0.15 20.7 ± 0.29 19.3 ± 0.32 
DB2 0.00 0.0 0.00 .00 0.00 4.4 ± 0.16 
DB3 7.8 ± 0.18 8.6 ± 0.15 5.9 ± 0.19 5.33 ± 0.10 5.4 ± 0.14 5.6 ± 0.20 
VB1 22.7 ± 0.25 25.7 ± 0.34 20.4 ± 0.20 19.54 ±0.16 25.0 ± 0.29 23.1 ± 0.31 
VB2 8.6 ± 0.15 9.6 ± 0.12 5.2 ± 0.66 8.02 ± 0.13 9.4 ± 0.18 11.2 ± 0.24 
H1 13.2 ± 0.17 14.1 ± 0.26 12.4 ± 0.44 11.96 ± 0.13 12.4 ± 0.26 11.0 ± 0.21 
H2 22.9 ± 0.27 21.0 ± 0.20 19.2 ± 0.35 20.83 ± 0.20 24.0 ± 0.41 18.8 ± 0.25 
H3 24.4 ± 0.24 22.8 ± 0.28 24.0 ± 0.37 26.65 ± 0.27 27.5 ± 0.46 22.7 ± 0.31 
H4 41.0 ± 0.32 33.3 ± 0.33 28.8 ± 0.42 36.94 ± 0.27 40.7 ± 0.64 36.7 ± 0.31 
H5 16.4 ± 0.21 16.1 ± 0.20 15.9 ± 0.36 14.08 ± 0.12 15.2 ± 0.16 14.3 ± 0.35 
H6 23.6 ± 0.24 24.2 ± 0.28 23.6 ± 0.49 24.10 ± 0.20 28.8 ± 0.46 21.6 ± 0.24 
H7 22.1 ± 0.26 20.2 ± 0.28 19.6 ± 0.38 21.58 ± 0.22 23.1 ± 0.41 18.4 ± 0.16 
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TABLE B4. Morphometric measurements (µm) for species of Iliocirrus. 
Means and standard error. ME, number of parasites measured; BL, body length; BW, 
body width; HW, haptor width; HL, haptor length; PD, pharynx diameter; DA1-6, 
dorsal anchor; VA1-6, ventral anchor; DB1-3, dorsal bar; VA1-2, ventral bar; H1-7, 
marginal hook length. (  ) range. 
 I. iliocirrus I. trifasciatae I. rossi I. ornatusi I. mazlini
ME 49 31 33 51 32
BL (100-160) (100-170) (100-160) (120-180) (130-220)
BW (40-90) (35-80) (35-60) (40-90) (50-140)
HL (25-50) (20-40) (30-60) (25-60) (25-50)
HW (70-110) (65-120) (70-110) (60-100) (70-110)
PD (7-13) (9-13) (9-13) (12-18) (12-21)
DA1 5.7 ± 0.11 5.3 ± 0.16 6.0 ± 0.15 5.5 ± 0.10 5.7 ± 0.13
DA2 22.2 ± 0.22 22.8 ± 0.15 27.4 ± 0.30 24.7 ± 0.21 22.5 ± 0.22
DA3 17.0 ± 0.18 17.1 ± 0.15 20.7 ± 0.21 18.1 ± 0.18 17.8 ± 0.28
DA4 19.8 ± 0.21 19.7 ± 0.25 24.9 ± 0.20 21.9 ± 0.20 20.5 ± 0.19
DA5 7.2 ± 0.16 7.6 ± 0.18 9.1 ± 0.28 8.6 ± 0.16 6.8 ± 0.17
DA6 9.7 ± 0.17 8.8 ± 0.24 10.8 ± 0.17 9.9 ± 0.16 9.5 ± 0.23
VA1 4.9 ± 0.11 4.5 ± 0.13 5.0 ± 0.16 5.2 ± 0.10 5.3 ± 0.13
VA2 32.4 ± 0.25 34.4 ± 0.21 38.1 ± 0.46 34.0 ± 0.25 36.0 ± 0.26
VA3 25.1 ± 0.20 25.3 ± 0.18 28.4 ± 0.27 24.2 ± 0.19 27.0 ± 0.24
VA4 31.0 ± 0.26 32.5 ± 0.24 35.5 ± 0.41 30.4 ± 0.25 34.9 ± 0.34
VA5 12.3 ± 0.21 13.5 ± 0.21 14.2 ± 0.33 12.5 ± 0.20 13.7 ± 0.23
VA6 14.3 ± 0.19 14.7 ± 0.16 15.9 ± 0.22 13.9 ± 0.19 15.6 ± 0.19
DB1 22.4 ± 0.24 24.1 ± 0.38 24.4 ± 0.34 23.6 ± 0.23 23.3 ± 0.34
DB2 3.9 ± 0.07 4.7 ± 0.17 5.9 ± 0.19 3.7 ± 0.07 4.8 ± 0.14
DB3 7.2 ± 0.12 9.1 ± 0.22 7.2 ± 0.18 7.1 ± 0.11 7.4 ± 0.16
VB1 26.5 ± 0.24 29.8 ± 0.27 30.8 ± 0.28 30.7 ± 0.24 30.9 ± 0.49
VB2 11.8 ± 0.16 10.5 ± 0.16 10.8 ± 0.20 12.2 ± 0.15 14.5 ± 0.22
H1 14.1 ± 0.15 14.2 ± 0.15 14.2 ± 0.18 13.4 ± 0.15 14.1 ± 0.13
H2 25.7 ± 0.23 27.6 ± 0.29 27.4 ± 0.29 24.2 ± 0.23 27.7 ± 0.36
H3 36.2 ± 0.30 33.0 ± 0.34 37.8 ± 0.30 30.6 ± 0.30 33.0 ± 0.47
H4 48.5 ± 0.31 44.6 ± 0.57 49.9 ± 0.34 37.9 ± 0.31 39.1 ± 0.39
H5 17.4 ± 0.16 17.4 ± 0.17 17.5 ± 0.20 17.6 ± 0.16 19.4 ± 0.22
H6 33.9 ± 0.27 33.5 ± 0.22 33.0 ± 0.38 27.1 ± 0.26 27.8 ± 0.33
H7 25.4 ± 0.24 25.9 ± 0.25 25.6 ± 0.47 21.5 ± 0.24 21.8 ± 0.24
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TABLE B5. Principal component correlation between natural log/z-score transformed 
variables and principal component functions for all species. 
Variables ordered by absolute size of correlation within function. DA1-6, dorsal anchor; 
VA1-6, ventral anchor; DB1-3, dorsal bar; VA1-2, ventral bar; H1-7, hook length.  
 Component 
  1 2 3 4 
% 48.56 18.23 9 7.3 
DA2 *.911 .307 .084 -.147 
DA2 *.911 .307 .084 -.147 
DA4 *.910 .186 .156 -.173 
DA1 *.905 .161 .020 .02 
DA3 *.887 .161 .174 -.283 
DA6 *.838 .207 -.044 .062 
DA5 *.793 .312 .090 .026 
DB3 *.732 .394 .118 .306 
VA1 *.705 .040 .230 .380 
H3 .290 *.850 .250 .129 
H6 .256 *.826 .359 -.039 
H7 .247 *.819 .050 -.019 
 H2 .312 *.818 .186 .101 
H4 .551 *.775 .053 .092 
DB2a -.068 *.581 .391 -.085 
DB1 .530 *.549 .0642 .525 
VA3 .070 .144 *.941 .076 
VA4 .078 .277 *.923 .084 
VA2 .410 .246 *.845 -.049 
VA6 -.140 .058 *.766 .453 
VB1 .099 .159 *.668 .587 
VA5 .477 .367 *.619 .038 
VB2 -.144 -.024 .190 *.907
(%) percent total variance accounted for. 
* Largest absolute correlation between each variable and any principal component. 
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TABLE B6. Principal component correlation between natural log/z-score transformed 
variables and principal component functions for species of Recurvatus. 
DA1-6, dorsal anchor; VA1-6, ventral anchor; DB1-3, dorsal bar; VA1-2, ventral bar; 
H1-7, hook length. 
 Component 
  1 2 3 4 
 (39.8%) (22.4%) (16.4%) (7.2%) 
H2 * .942 .157 -.034 .000 
H7 * .934 .189 -.030 -.003 
H4 * .888 .268 .072 .014 
VB1 *-.794 .107 .311 .083 
DA3 *-.792 .488 .006 .068 
DA4 *-.781 .510 .090 .033 
H3 * .712 .311 .368 -.059 
H6 * .617 .579 .09 -.123 
VA1 *-.544 -.078 -.451 -.444 
VA2 -.115 *.857 -.076 -.206 
DA2 -.346 *.781 -.193 .171 
VA5 .399 *.661 .156 -.324 
VA4 -.522 *.600 .222 -.312 
DA1 -.022 .330 *-.791 .268 
VB2 -.370 .040 * .660 .381 
DA5 .248 .510 -.153 *.653 
 (%) percent total variance accounted for. 
* Largest absolute correlation between each variable and any principal component. 
 
TABLE B7. Principal component correlation between natural variables and principal 
component functions for species of Helicirrus. 
 DA1-6, dorsal anchor; VA1-6, ventral anchor; DB1-3, dorsal bar; VA1-2, ventral bar; 
H1-7, hook length. 
 Component 
  1 2 3 
 (50.8%) (29.4%) (5.6%) 
H4 *.972 .052 -.042 
DB1 *.961 .113 -.039 
H3 *.931 .164 -.037 
DB3 *.929 .051 .008 
DA2 *.910 -.308 .087 
H2 *.887 .220 -.234 
DA4 *.886 -.185 .181 
DA5 *.850 -.065 .136 
DA3 *.847 -.279 .129 
DA1 *.833 -.114 .231 
DA6 *.765 -.471 .207 
H7 *.743 .077 -.552 
H6 *.726 .322 -.512 
VA1 *.612 .602 .234 
VA2 .012 *.946 -.095 
VA6 -.236 *.922 .104 
VA4 -.228 *.893 .005 
VA3 -.334 *.883 .006 
VB1 .256 *.869 .264 
VA5 .272 *.804 -.215 
VB2 .362 *.665 .433 
 (%) percent total variance accounted for.  
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TABLE B8. Principal component correlation between log/z-score transformed variables 
and principal component functions for species of Longidigitis. 
Variables ordered by absolute size of correlation within function. DA1-6, dorsal anchor; 
VA1-6, ventral anchor; DB1-3, dorsal bar; VA1-2, ventral bar; H1-7, hook length. 
 Component 
  1 2 3 4 
 (51.3%) (14.5%) (10.7%) (6.8%) 
DA2 *.958 -.195 -.033 -.005 
VA2 *.950 .013 .003 -.123 
DA4 *.943 -.149 .078 -.035 
DA3 *.941 -.159 .0265 -.0621 
VA4 *.937 .094 .122 -.127 
VA3 *.897 .049 .126 -.024 
DA1 *.806 -.299 .113 -.242 
VA5 *.790 -.158 -.279 -.105 
H2 *.750 .494 -.005 .005 
DA5 *.699 -.505 -.213 .090 
DA6 *.676 -.502 .093 .073 
H7 *.643 .521 -.260 -.057 
H3 .284 *.704 -.481 .090 
H4 .402 *.695 .300 -.252 
H6 .496 *.511 -.278 .459 
VB2 -.104 .355 *.851 -.087 
VB1 .415 .053 *.734 .363 
DB1 .289 -.111 .088 *.828 
 (%) percent total variance explained. 
* Largest absolute correlation between each variable and any principal component. 
 

TABLE B9. Principal component correlation between natural log/z-score transformed 
variables and principal component functions for species of Iliocirrus. 
Variables ordered by absolute size of correlation within function. DA1-6, dorsal anchor; 
VA1-6, ventral anchor; DB1-3, dorsal bar; VA1-2, ventral bar; H1-7, hook length. 
 Component 
  1 2 3 4 
 (37.5%) (22.2%) (12.5%) (7.2%) 
VA2 *.769 .456 .247 .044 
VA4 *.709 .211 .475 -.079 
H2 *.689 -.148 .456 .113 
VA5 *.680 .161 .102 .452 
H7 *.666 -.614 -.007 .128 
DA4 *.661 .474 -.394 -.258 
DA3 *.660 .373 -.264 -.458 
H3 *.652 -.587 .073 -.015 
DA2 *.649 .445 -.522 -.070 
VA3 *.628 .194 .442 -.370 
H6 .551 *-.756 -.054 .038 
H4 .607 *-.721 -.109 -.040 
VB1 .310 * .633 .154 .455 
VB2 -.320 .393 * .570 .027 
DA5 .408 .236 *-.558 .452 
 (%) percent total variance explained. 
* Largest absolute correlation between each variable and any principal component. 
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TABLE B10. Pooled within-groups correlations between natural log/z-score transformed 
variables and standardized canonical discriminant functions for generic level grouping. 
 Specimens entered as genera. Variables ordered by absolute size of correlation within 
function. DA1-6, dorsal anchor; VA1-6, ventral anchor; DB1-3, dorsal bar; VA1-2, 
ventral bar; H1-7, hook length. 
 Function 
  1 2 3
 (76.1%) (18.9%) (5.0%)
DB2 * .500 .213 .073
VA2 * .205 .028 .040
VB2 -.012 * .440 .193
DA3 .154 *-.410 .177
VB1 .153 * .408 .134
DA4 .144 *-.348 .263
VA6 .075 * .298 .147
VA4 .227 * .267 -.058
H5 .122 * .252 -.012
VA3 .189 * .245 -.113
H1# .028 * .129 .071
H2 .169 .091 *.605
H7 .101 .049 *.495
DA1 .068 -.280 *.453
H4 .144 -.077 *.411
DB1 .113 .088 *.402
DA5# .085 -.164 *.389
DA2 .144 -.348 *.385
H6 .264 .050 *.375
VA5 .140 -.064 *.348
DB3# .112 -.115 *.347
H3 .241 .088 *.309
DA6 .070 -.168 *.269
VA1 .047 -.156 *.231
(%) percent total variance explained. 
* Largest absolute correlation between each variable and any discriminant function. 
# Variable not used in the analysis. 
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TABLE B11. Pooled within-group correlations between natural log/z-score transformed 
variables and standardized canonical discriminant functions at species level grouping. 

Specimens entered as species groups. Variables ordered by absolute size of correlation 
within function. DA1-6, dorsal anchor; VA1-6, ventral anchor; DB1-3, dorsal bar; VA1-
2, ventral bar; H1-7, hook length. Only functions with highest correlations shown. 
 Function 

 1 2 4 5 6 7 9 10 11 14 15 17 
% 54.8 22.8 5.5 2.9 1.9 1.5 1.2      
DB2 *.93 -.07 -.07 .08 -.10 .11 -.05 -.04 -.01 .01 .06 -.00 
H4 .24 *.64 .08 -.23 -.01 -.11 .09 .34 -.02 .05 -.18 -.04 
DA2 .08 *.54 .46 .03 .15 .29 -.12 .14 .22 .01 -.21 -.12 
VA2 .13 .05 *.68 -.26 -.07 .14 -.14 -.05 -.07 .02 -.03 .12 
VA3 .13 -.10 *.50 -.20 .15 .21 -.04 .21 .14 .08 .01 -.14 
VA4 .17 -.08 *.50 -.19 .15 .26 .09 .12 -.17 .12 .13 -.08 
DA3 .05 .34 *.47 -.05 .03 .19 .02 .23 .06 .10 .34 -.02 
DA4 .05 .33 *.43 .02 .01 .16 -.02 .22 .09 .41 .16 -.03 
VB2 .06 -.08 -.18 * .49 -.04 .04 -.15 .05 .38 .21 -.06 .08 
H7 .06 .19 -.04 *-.36 .14 .33 -.05 .19 -.07 .22 .05 .24 
H3 .21 .26 .10 -.27 *.63 -.09 .03 -.03 .00 .19 -.19 .16 
H2 .11 .21 .06 -.22 .19 *.56 -.29 .02 .09 .04 .21 -.06 
DA6 .02 .25 .14 .16 .25 *.37 .23 .31 -.21 -.04 .04 .21 
VB1 .15 -.06 .23 .31 .17 .01 *-.45 .42 -.17 .04 .07 .13 
H6 .14 .14 .14 -.40 .30 -.09 -.08 *.53 .09 -.02 .13 .08 
VA6 .06 -.10 .27 .03 .06 .01 .32 *.36 -.03 .18 -.17 -.23 
VA1 .02 .12 .21 .10 -.13 -.23 -.02 -.07 *.40 -.28 .11 .27 
VA5 .06 .10 .34 -.15 -.07 -.04 .03 -.11 -.09 *.45 -.01 -.23 
DA5 .02 .20 .24 -.01 .20 .20 .10 .06 .19 *.36 .01 .18 
H5 .06 -.03 .15 .07 .19 .08 .14 .04 -.25 -.13 *-.41 .19 
DB3 .08 .24 .27 .15 .14 -.05 .34 -.07 .08 -.16 * .38 -.07 
DA1 .01 .23 .29 .05 -.16 .21 .30 .13 .28 -.02 .03 * .38 
H1 .03 -.05 .09 -.09 .137 .24 .18 .25 .04 -.29 -.15 *-.36 
DB1 .10 .23 .06 .18 .39 -.11 -.18 .10 -.24 .07 .22 -.07 
 (%) percent total variance explained. 
* Largest absolute correlation between each variable and any discriminant function. 
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TABLE B12. Pooled within-group correlations between natural log/z-score transformed 
variables and standardized canonical discriminant functions for species of Recurvatus.  
Variables ordered by absolute size of correlation within function. DA1-6, dorsal anchor; 
VA1-6, ventral anchor; DB1-3, dorsal bar; VA1-2, ventral bar; H1-7, hook length. 
 Function 
  1 
H2 .548 
H7 .492 
H3# .309 
H6# .284 
DB3# -.243 
H4# .206 
VA6# .202 
VA5# .196 
VB1 -.196 
DB1# .166 
VA4 -.091 
VA3# -.078 
DA6# .071 
VA2# -.056 
H1 .055 
VA1# .046 
DA2# .032 
DA3# .023 
VB2# .009 
DA1# -.006 
H5# -.006 
DA4# .006 
DA5# .003 
# Variable not used in the analysis. 
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TABLE B13. Pooled within-groups correlations between natural log/z-score transformed 
variables and standardized canonical discriminant functions for species of Helicirrus. 
Variables ordered by absolute size of correlation within function. DA1-6, dorsal anchor; 
VA1-6, ventral anchor; DB1-3, dorsal bar; VA1-2, ventral bar; H1-7, hook length. 
 Function 
  1

(74.8%)
2 

(17.8%) 
3

(4.0%)
4

(2.1%)
5

(1.2%)
H4 *.688 .286 -.129 -.169 .060
DB1 *.316 .175 .073 .244 -.038
DB3 *.233 .110 .053 .004 .196
VA2 -.046 *.552 -.345 .024 .090
VA6 -.121 *.542 -.045 .038 .285
VA3 -.129 *.388 -.117 .159 .383
VB1 .011 *.366 .122 -.013 .013
VA1 .086 *.260 .060 -.132 .004
H5# -.052 *.258 -.004 -.093 .010
VB2 .044 .340 * .420 .095 -.264
VA5 .026 .305 *-.346 -.038 .061
H6 .124 .137 *-.278 .219 -.168
DA1 .166 .039 * .245 -.108 -.025
DA2# .181 .038 * .198 -.196 .107
DA6# .101 .091 * .144 .015 -.031
H7 .150 .052 -.309 * .486 -.132
H2 .196 .144 -.146 * .385 .162
DA5 .135 .026 .095 * .205 -.128
H1# .046 .124 .081 *-.148 .012
DA3 .167 -.074 .046 -.107 *.385
VA4 -.092 .364 -.079 .230 *.378
DA4 .176 -.030 .092 -.116 *.372
H3 .236 .153 .062 .249 *.274
 (%) percent total variance explained. 
* Largest absolute correlation between each variable and any discriminant function. 
# Variable not used in the analysis. 



        279 

 

TABLE B14. Pooled within-groups correlations between natural log/z-score 
transformed variables and standardized canonical discriminant functions for species of 
Longidigitis. 
Variables ordered by absolute size of correlation within function. DA1-6, dorsal anchor; 
VA1-6, ventral anchor; DB1-3, dorsal bar; VA1-2, ventral bar; H1-7, hook length. 
 Function 
  1 2 3 4 5
 (48.5%) (28.9%) (11.8%) (7.1%) (3.6%)
DA2 *.452 .167 -.328 .040 -.356
DA3 *.416 .223 -.338 .021 -.389
DA1 *.340 .235 -.124 -.199 -.153
DA5 *.330 -.075 -.075 -.084 -.027
DA6 *.291 .060 .111 -.046 -.268
DB3 *.283 .135 .003 -.057 .275
H4 -.088 *.451 -.266 -.009 -.392
VA2 .399 *.274 -.587 .118 -.174
VA3 .337 *.233 -.504 .314 -.038
VA4 .324 *.322 -.478 .135 -.232
H7 .037 .106 *-.402 -.024 -.281
H3 -.078 -.024 *-.393 .019 -.304
H6 .026 -.041 *-.363 .358 -.357
H1 .171 .021 *-.187 .052 .113
VB1 .143 .239 .140 *.713 .015
VB2 -.118 .357 .200 *.386 .370
DA4 .384 .238 -.244 .044 *-.481
H2# .029 .175 -.287 .158 *-.292
VA5# .208 .032 -.119 -.015 *-.287
H5 .214 -.060 .028 -.014 *-.250
VA6# .120 .102 -.085 -.102 *-.240
DB1 .065 -.032 .096 .120 *-.173
VA1 .148 -.023 .083 .140 *-.150
DA2 .452 .167 -.328 .040 *-.356
 (%) percent total variance explained. 
* Largest absolute correlation between each variable and any discriminant function. 
# This variable not used in the analysis. 
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TABLE B15. Pooled within-group correlations between natural log/z-score transformed 
discriminating variables and standardized canonical discriminant functions for species 
of Iliocirrus. 
Variables ordered by absolute size of correlation within function. DA1-6, dorsal anchor; 
VA1-6, ventral anchor; DB1-3, dorsal bar; VA1-2, ventral bar; H1-7, hook length. 
 Function 
  1 2 3 4
 (58.4%

) 
(18.5%) (14.5%) (8.6%)

H4 *-.514 -.050 .299 .056
H6 *-.387 -.021 .011 .234
H3 *-.251 .086 .181 -.023
VA6# *-.163 -.099 .001 .108
VB2 .201 * .437 -.200 -.252
DA5 .041 *-.338 .133 .025
H5 .093 * .209 -.018 .179
DA6# -.092 *-.202 .199 .195
DB2 -.033 .110 * .572 .004
VA3 -.009 .197 * .557 .076
VA4 .007 .227 * .456 .206
VA2# .060 .092 * .424 .153
DA4 .072 -.283 * .417 -.147
DA2 .082 -.378 * .403 -.103
DA3# -.020 -.123 * .367 -.104
VB1 .255 -.060 * .280 .222
DB1# -.009 -.062 * .244 .201
VA1# .008 -.071 *-.142 -.051
DA1# .069 .022 * .122 -.076
H2 -.070 .166 .318 *.478
DB3 -.023 .019 -.003 *.317
H1 -.082 .059 .105 *.247
H7# -.165 .049 .212 *.221
VA5# -.018 .050 .026 *.052
 (%) percent total variance explained. 
* Largest absolute correlation between each variable and any discriminant function. 
# This variable not used in the analysis. 
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APPENDIX C CHAPTER 5 TABLES 
 

TABLE C1. Means of morphometric measurements for species of Recurvatus  
mean, ( ) range, # sample size and one standard deviation 
 R. chelatus #91 R. signiferi #49 
 Mean SD Mean SD 
DA1 6.85(5-9) .977 6.78(5-8) .702 
DA2 23.55(20-28) 1.805 22.22(19-24) 1.137 
DA3 17.62(15-21) 1.308 15.04(13-17) .807 
DA4 21.38(18-24) 1.596 18.48(17-21) .814 
DA5 7.95(6-10) 1.022 8.36(7-10) .942 
DA6 10.80(7-13) 1.137 9.56(8-12) .929 
VA1 5.92(4-8) .836 5.15(4-6) .607 
VA2 28.78(24-34) 2.031 27.08(23-30) 1.426 
VA3 21.48(18-26) 1.713 19.15(17-21) 1.036 
VA4 26.12(23-30) 1.813 23.23(21-26) 1.198 
VA5 11.69(7-14) 1.329 12.23(9-14) 1.293 
VA6 13.92(11-16) 1.211 13.19(10-15) 1.030 
DB1 25.73(22-32) 2.457 21.80(13-26) 1.990 
DB3 8.2(6-11) 1.070 6.20(5-8) .881 
VB1 29.11(25-35) 2.193 23.44(19-27) 1.618 
VB2 13.58(11-17) 1.134 11.96(10-15) 1.264 
H1 12.38(10-15) .944 13.71(10-17) 1.601 
H2 21.47(17-25) 1.552 29.42(24-34) 2.118 
H3 25.80(21-31) 2.036 26.92(23-31) 1.937 
H4 37.29(32-43) 2.409 42.83(35-48) 2.431 
H5 15.25(11-18) 1.754 15.10(13-17) .891 
H6 24.88(21-30) 1.941 25.56(21-30) 1.539 
H7 20.48(17-24) 1.541 28.27(23-32) 2.206 
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M. s. splendida   M. trifasciata  M. utcheensis 
 

FIGURE D1. Correlation between host length and parasite ln abundance. 
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R. ornatus    C. rhombosomoides  P. gertrudae 
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FIGURE D1 cont. Correlation between parasite ln abundance and host length. 

1.0

2.0

3.0

4.0

ln
ab

un
da

W
W W

W

W

lnabunda = 3.00 + -0.03 * host_l
R-Square = 0.49

27 28 29

30 31

W

W

W

W

W
WW

W

W

W

W

W

W

W

W

lnabunda = -1.01 + 0.08 * host_l
R-Square = 0.19

W

W
WWW

W W

W

lnabunda = 0.57 + 0.05 * host_l
R-Square  = 0.16

35 40 45 50

Host L

1.0

2.0

3.0

4.0

ln
ab

un
da

WW

W

W
W

lnabunda = -3.31 + 0.15 * host_l
R-Square = 0.43

35 40 45 50

Host L

W W W
W
W

W

W

W
W W

lnabunda = 3.36 + -0.00 * host_l
R-Square = 0.00
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M. s. inornata   M. eachamensis  M. utcheensis 

FIGURE D3. Correlation between ln abundance for all parasites and host length for M. s. 
inornata from Chinaman Ck., M. eachamensis from Nigger Ck. and M. utcheensis from 
Utchee Ck. 
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FIGURE D4. Correlation between parasite species ln abundance and host length on M. s. 
inornata from Chinaman Ck. 
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APPENDIX E CHAPTER 7 TABLES 

 
TABLE E1. Mean abundance of parasite species infections on hosts at individual locations 
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M. eachamensis 14 Mean .00 .00 .63 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 2 0 0 0 0 0 
  18 Mean .00 .00 1.00 .20 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 4 2 0 0 0 0 
M. exquisita 26 Mean .00 .00 .29 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 1 0 0 0 0 0 
M. gracilis 15 Mean .00 .00 .22 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 3 0 0 0 0 0 
  34 Mean .00 .00 .00 .00 .00 .00 .00 .00 
M. maccullochii 12 Mean .00 .00 .44 .78 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 2 2 0 0 0 0 
  56 Mean .00 .00 .00 .00 .00 .00 1.67 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 0 0 0 0 4 0 
M. nigrans 11 Mean .00 .00 .00 .00 .00 .00 .00 .00 
  19 Mean .00 .00 .00 .00 .00 .00 .00 .00 
M. utcheensis 40 Mean .00 .00 3.20 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 12 0 0 0 0 0 
M. australis 8 Mean .00 .00 .93 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 2 0 0 0 0 0 
  13 Mean .00 .00 2.63 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 6 0 0 0 0 0 
  15 Mean .00 .00 .36 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 2 0 0 0 0 0 
  24 Mean .00 .00 4.10 3.50 .00 .00 .00 .00 
    Minimum 0 0 2 0 0 0 0 0 
    Maximum 0 0 7 10 0 0 0 0 
  30 Mean .00 .00 .40 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 1 0 0 0 0 0 
  49 Mean .00 .00 3.40 .00 .00 .00 .00 .00 
    Minimum 0 0 1 0 0 0 0 0 
    Maximum 0 0 5 0 0 0 0 0 
M. duboulayi 1 Mean .00 .00 .00 .00 .00 .00 .00 .00 
  4 Mean .00 .00 .30 .10 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 1 1 0 0 0 0 
  17 Mean .00 .00 .00 .67 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
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TABLE E1 cont. Mean abundance of parasite species infections on hosts at individual 
locations. 
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M. duboulayi   Maximum 0 0 0 3 0 0 0 0 
  38 Mean .00 .00 .30 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 1 0 0 0 0 0 
M. sp. 20 Mean .00 .00 .86 1.00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 2 10 0 0 0 0 
M. s. splendida 2 Mean .00 .00 .63 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 1 0 0 0 0 0 
  6 Mean .00 .00 2.67 1.50 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 10 5 0 0 0 0 
  12 Mean .00 .00 .60 .60 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 2 3 0 0 0 0 
  21 Mean .00 .00 .00 .25 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 0 1 0 0 0 0 
  22 Mean .00 .00 .31 .92 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 2 4 0 0 0 0 
  25 Mean .00 .00 .00 .00 .00 .00 .00 .00 
  31 Mean .00 .00 1.23 .23 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 5 1 0 0 0 0 
  33 Mean .00 .00 2.00 .00 .00 .00 .00 .00 
    Minimum 0 0 1 0 0 0 0 0 
    Maximum 0 0 3 0 0 0 0 0 
  35 Mean .00 .00 .33 1.83 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 1 7 0 0 0 0 
  39 Mean .00 .00 .00 .60 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 0 2 0 0 0 0 
  53 Mean .00 .00 2.00 .00 .00 .00 .00 .00 
    Minimum 0 0 2 0 0 0 0 0 
    Maximum 0 0 2 0 0 0 0 0 
M. s. inornata 10 Mean .00 .00 6.11 3.68 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 16 10 0 0 0 0 
  16 Mean .00 .00 .20 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 1 0 0 0 0 0 
  19 Mean .00 .00 .00 .00 .00 .00 .00 .00 
  23 Mean .00 .00 .20 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 2 0 0 0 0 0 
  29 Mean .00 .00 .36 .45 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
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TABLE E1 cont. Mean abundance of parasite species infections on hosts at individual 
locations. 
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M. s. inornata   Maximum 0 0 2 4 0 0 0 0 
  32 Mean .00 .00 .75 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 3 0 0 0 0 0 
  43 Mean .00 .00 .38 .38 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 2 2 0 0 0 0 
  46 Mean .00 .00 .00 .00 .00 .00 .00 .00 
R. ornatus 5 Mean .00 .00 .00 .00 .00 .00 .00 .00 
  7 Mean .00 .00 1.00 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 4 0 0 0 0 0 
  9 Mean .00 .00 .00 .00 .00 .00 .00 .00 
  36 Mean .00 .00 .00 .00 .00 .00 .00 .00 
C. rhombosomoides 40 Mean .00 .00 .00 .00 .00 .00 .00 .00 
  54 Mean .00 .00 .00 .00 .00 .00 .00 .00 
P. gertrudae 18 Mean .00 .00 .00 .00 .00 .00 .00 .00 
  19 Mean .00 .00 .00 .00 .00 .00 .00 1.35 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 0 0 0 0 0 4 
P. signifer 12 Mean .00 1.20 .00 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 4 0 0 0 0 0 0 
  22 Mean .00 10.60 .00 .00 .00 .00 .00 .00 
    Minimum 0 2 0 0 0 0 0 0 
    Maximum 0 20 0 0 0 0 0 0 
  35 Mean .00 20.40 .00 .00 .00 .20 .00 .00 
    Minimum 0 3 0 0 0 0 0 0 
    Maximum 0 40 0 0 0 1 0 0 
  41 Mean .00 33.00 .00 .00 .00 .00 .00 .00 
    Minimum 0 17 0 0 0 0 0 0 
    Maximum 0 48 0 0 0 0 0 0 
  50 Mean .00 2.00 .00 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 5 0 0 0 0 0 0 
C. marjoriae 1 Mean .00 .00 .00 .00 .00 20.62 .00 .00 
    Minimum 0 0 0 0 0 7 0 0 
    Maximum 0 0 0 0 0 28 0 0 
C. helenae 15 Mean .00 .00 .00 .00 .00 .00 .00 .00 
C. stramineus 51 Mean .00 .00 .00 .00 .00 .00 .00 .00 
  52 Mean .00 .00 .00 .00 .00 .00 .00 .00 
C. s. stercusmuscarum 3 Mean 21.18 .00 .00 .00 .00 .00 .00 .00 
    Minimum 6 0 0 0 0 0 0 0 
    Maximum 47 0 0 0 0 0 0 0 
  16 Mean .67 .00 .00 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 1 0 0 0 0 0 0 0 
  17 Mean 3.00 .00 .00 .00 .00 .00 .00 .00 
    Minimum 3 0 0 0 0 0 0 0 
    Maximum 3 0 0 0 0 0 0 0 
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TABLE E1 cont. Mean abundance of parasite species infections on hosts at individual 
locations. 
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C. s. stercusmuscarum 19 Mean 20.67 .00 .00 .00 .00 .00 .00 .00 
    Minimum 5 0 0 0 0 0 0 0 
    Maximum 45 0 0 0 0 0 0 0 
  28 Mean 16.50 .00 .00 .00 .00 .00 .00 .00 
    Minimum 6 0 0 0 0 0 0 0 
    Maximum 35 0 0 0 0 0 0 0 
  33 Mean 6.67 .00 .00 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 12 0 0 0 0 0 0 0 
  39 Mean 8.94 .00 .00 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 28 0 0 0 0 0 0 0 
M. trifasciata 16 Mean .00 .00 1.00 .00 2.17 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 4 0 8 0 0 0 
  25 Mean .00 .00 .00 .00 1.53 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 0 0 6 0 0 0 
  26 Mean .00 .00 .40 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 1 0 0 0 0 0 
  43 Mean .00 .00 .00 .13 1.00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 0 1 2 0 0 0 
“M. eachutchee” 3 Mean .00 .00 .80 .60 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 3 2 0 0 0 0 
  27 Mean .00 .00 .33 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 2 0 0 0 0 0 
  47 Mean .00 .00 1.64 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 0 0 
    Maximum 0 0 5 0 0 0 0 0 
  48 Mean .00 .00 .00 .00 .00 .00 .00 .00 
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TABLE E2. Mean abundance of infections for  species of Longidigitis on hosts at 
individual locations. 
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M. eachamensis 14 Mean .00 .00 .16 .00 .00 .00 
    Minimum 0 0 0 0 0 0 
    Maximum 0 0 2 0 0 0 
  18 Mean .00 .00 1.60 .00 .00 .00 
    Minimum 0 0 0 0 0 0 
    Maximum 0 0 4 0 0 0 
M. exquisita 26 Mean 2.88 .00 .35 .00 .00 .00 
    Minimum 0 0 0 0 0 0 
    Maximum 8 0 3 0 0 0 
M. gracilis 15 Mean .44 .00 1.28 .00 .00 .00 
    Minimum 0 0 0 0 0 0 
    Maximum 4 0 10 0 0 0 
  34 Mean 4.14 .00 .14 .00 .00 .29 
    Minimum 2 0 0 0 0 0 
    Maximum 8 0 1 0 0 2 
M. maccullochii 12 Mean .00 7.78 .00 .00 .00 .00 
    Minimum 0 3 0 0 0 0 
    Maximum 0 14 0 0 0 0 
  56 Mean .67 6.83 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 
    Maximum 2 18 0 0 0 0 
M. nigrans 11 Mean 5.00 .00 3.00 .00 .00 .00 
    Minimum 2 0 2 0 0 0 
    Maximum 8 0 4 0 0 0 
  19 Mean 1.36 .00 .86 .00 .00 .00 
    Minimum 0 0 0 0 0 0 
    Maximum 5 0 3 0 0 0 
M. utcheensis 40 Mean .00 .00 2.00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 
    Maximum 0 0 11 0 0 0 
M. australis 8 Mean 1.73 .00 1.73 .00 .00 .00 
    Minimum 0 0 0 0 0 0 
    Maximum 7 0 5 0 0 0 
  13 Mean 4.50 .00 2.00 .00 .00 .00 
    Minimum 1 0 0 0 0 0 
    Maximum 8 0 5 0 0 0 
  15 Mean 2.09 .00 .73 .00 .00 .00 
    Minimum 0 0 0 0 0 0 
    Maximum 5 0 4 0 0 0 
  24 Mean 6.60 .00 1.50 .00 .00 .00 
    Minimum 2 0 0 0 0 0 
    Maximum 23 0 3 0 0 0 
  30 Mean 19.10 .00 8.00 .00 .00 .00 
    Minimum 7 0 3 0 0 0 
    Maximum 37 0 17 0 0 0 
  49 Mean .00 .00 1.20 .00 .00 .00 
    Minimum 0 0 0 0 0 0 
    Maximum 0 0 2 0 0 0 
M. duboulayi 1 Mean 1.83 .00 .17 .00 .00 .00 
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TABLE E2 cont. Mean abundance of infections for species of Longidigitis on hosts at 
individual locations. 

H
os

t s
pe

ci
es

 
loc IDF 

  L.
 a

ur
ip

on
tif

or
m

is
 

L.
 m

ac
cu

llo
ch

i 

L.
 g

ra
ci

lis
 

L.
 u

tc
he

ei
 

L.
 h

op
ev

al
en

si
s 

L.
 ro

bu
st

us
 

M. duboulayi   Minimum 0 0 0 0 0 0 
    Maximum 6 0 1 0 0 0 
  4 Mean 1.90 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 
    Maximum 4 0 0 0 0 0 
  17 Mean 2.60 .00 .27 .00 .00 1.27
    Minimum 1 0 0 0 0 0 
    Maximum 10 0 3 0 0 7 
  38 Mean 4.00 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 
    Maximum 12 0 0 0 0 0 
M. sp. 20 Mean 4.07 .00 .29 .00 .00 .07 
    Minimum 2 0 0 0 0 0 
    Maximum 8 0 2 0 0 1 
M. s. splendida 2 Mean 9.13 .00 .00 .00 .00 .38 
    Minimum 3 0 0 0 0 0 
    Maximum 21 0 0 0 0 2 
  6 Mean 4.67 .00 .00 .00 .00 .33 
    Minimum 1 0 0 0 0 0 
    Maximum 9 0 0 0 0 2 
  12 Mean 1.70 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 
    Maximum 11 0 0 0 0 0 
  21 Mean 6.50 .00 .00 .00 .00 .00 
    Minimum 4 0 0 0 0 0 
    Maximum 9 0 0 0 0 0 
  22 Mean 2.69 .00 .00 .00 .00 .15 
    Minimum 0 0 0 0 0 0 
    Maximum 5 0 0 0 0 1 
  25 Mean 3.17 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 
    Maximum 11 0 0 0 0 0 
  31 Mean 2.23 .00 .00 .00 .00 .00 
    Minimum 1 0 0 0 0 0 
    Maximum 5 0 0 0 0 0 
  33 Mean 4.50 .00 .00 .00 .00 .25 
    Minimum 3 0 0 0 0 0 
    Maximum 6 0 0 0 0 1 
  35 Mean 4.33 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 
    Maximum 11 0 0 0 0 0 
  39 Mean 2.50 .00 .00 .00 .00 .10 
    Minimum 0 0 0 0 0 0 
    Maximum 9 0 0 0 0 1 
  53 Mean 3.00 .00 .00 .00 .00 .00 
    Minimum 3 0 0 0 0 0 
    Maximum 3 0 0 0 0 0 
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TABLE E2 cont. Mean abundance of infections for species of Longidigitis on hosts at 
individual locations. 

H
os

t s
pe

ci
es

 
loc IDF 

  L.
 a

ur
ip

on
tif

or
m

is
 

L.
 m

ac
cu

llo
ch

i 

L.
 g

ra
ci

lis
 

L.
 u

tc
he

ei
 

L.
 h

op
ev

al
en

si
s 

L.
 ro

bu
st

us
 

M. s. inornata 10 Mean 7.16 .00 .00 .00 .00 .11 
   Minimum 2 0 0 0 0 0 
 16 Mean 3.20 .00 .00 .00 .00 .00 
    Minimum 1 0 0 0 0 0 
    Maximum 6 0 0 0 0 0 
  19 Mean 4.00 .00 .00 .00 .00 2.50 
    Minimum 2 0 0 0 0 0 
    Maximum 6 0 0 0 0 5 
  23 Mean 14.50 .00 .00 .00 .00 .00 
    Minimum 2 0 0 0 0 0 
    Maximum 36 0 0 0 0 0 
  29 Mean 6.64 .00 .00 .00 .00 .27 
    Minimum 2 0 0 0 0 0 
    Maximum 15 0 0 0 0 1 
  32 Mean 4.00 .00 .00 .00 .00 .25 
    Minimum 0 0 0 0 0 0 
    Maximum 7 0 0 0 0 1 
  43 Mean 2.54 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 
    Maximum 7 0 0 0 0 0 
  46 Mean 12.00 .00 .00 .00 .00 1.00 
    Minimum 4 0 0 0 0 0 
    Maximum 40 0 0 0 0 3 
R. ornatus 5 Mean .00 .00 .00 .00 .00 .00 
  7 Mean .00 .00 .00 .00 .00 .00 
  9 Mean .00 .00 .00 .00 .00 .00 
  36 Mean .00 .00 .00 .00 .00 .00 
C. rhombosomoides 40 Mean .00 .00 .00 9.80 .00 .00 
    Minimum 0 0 0 5 0 0 
    Maximum 0 0 0 14 0 0 
  54 Mean .00 .00 .00 1.43 .00 .00 
    Minimum 0 0 0 0 0 0 
    Maximum 0 0 0 5 0 0 
P. gertrudae 18 Mean .00 .00 .00 .00 .00 .00 
  19 Mean .00 .00 .00 .00 .00 .00 
P. signifer 12 Mean .00 .00 .00 .00 .00 .00 
  22 Mean .00 .00 .00 .00 .00 .00 
  35 Mean .00 .00 .00 .00 .00 .00 
  41 Mean .00 .00 .00 .00 .00 .00 
  50 Mean .00 .00 .00 .00 .00 .00 
C. marjoriae 1 Mean .00 .00 .00 .00 .00 .00 
C. helenae 15 Mean .00 .00 .00 .00 .00 .00 
C. stramineus 51 Mean .00 .00 .00 .00 .00 .00 
  52 Mean .00 .00 .00 .00 .00 .00 
C. s. stercusmuscarum 3 Mean .00 .00 .00 .00 .00 .00 
  16 Mean .00 .00 .00 .00 .00 .00 
  17 Mean .00 .00 .00 .00 .00 .00 
  19 Mean .00 .00 .00 .00 .00 .00 
  28 Mean .00 .00 .00 .00 .00 .00 
  33 Mean .00 .00 .00 .00 .00 .00 
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TABLE E2 cont. Mean abundance of infections for species of Longidigitis on hosts at 
individual locations. 
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  39 Mean .00 .00 .00 .00 .00 .00 
M. trifasciata 16 Mean 2.17 .00 .00 .00 .00 .00 
   Minimum 0 0 0 0 0 0 
    Maximum 5 0 0 0 0 0 
  25 Mean .00 .00 .00 .00 1.18 .00 
    Minimum 0 0 0 0 0 0 
    Maximum 0 0 0 0 5 0 
  26 Mean 1.20 .00 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 0 
    Maximum 2 0 0 0 0 0 
  43 Mean .50 .00 .00 .00 .38 .00 
    Minimum 0 0 0 0 0 0 
    Maximum 3 0 0 0 2 0 
“M. eachutchee” 3 Mean 4.50 .00 .00 .00 .00 1.40 
    Minimum 2 0 0 0 0 0 
    Maximum 8 0 0 0 0 4 
  27 Mean .05 .00 .48 .00 .00 .00 
    Minimum 0 0 0 0 0 0 
    Maximum 1 0 2 0 0 0 
  47 Mean .00 .00 .00 .00 .00 .00 
  48 Mean .00 .00 .00 .00 .00 .00 
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TABLE E3. Mean abundance of infections for species of Iliocirrus on hosts at individual 
locations. 
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M. eachamensis 14 Mean .00 .00 .00 4.95 .00 
    Minimum 0 0 0 0 0 
    Maximum 0 0 0 14 0 
  18 Mean .30 .00 .00 3.00 .00 
    Minimum 0 0 0 0 0 
    Maximum 3 0 0 10 0 
M. exquisita 26 Mean 6.88 .00 .00 .00 .00 
    Minimum 1 0 0 0 0 
    Maximum 18 0 0 0 0 
M. gracilis 15 Mean 3.61 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 
    Maximum 13 0 0 0 0 
  34 Mean 15.00 .00 .00 .00 .00 
    Minimum 9 0 0 0 0 
    Maximum 21 0 0 0 0 
M. maccullochii 12 Mean .11 .00 .00 .00 .00 
  56 Mean .00 .00 .00 .00 .00 
M. nigrans 11 Mean 11.00 .00 .00 .00 .00 
    Minimum 5 0 0 0 0 
    Maximum 17 0 0 0 0 
  19 Mean 4.43 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 
    Maximum 9 0 0 0 0 
M. utcheensis 40 Mean .00 .00 .00 1.35 .00 
    Minimum 0 0 0 0 0 
    Maximum 0 0 0 4 0 
M. australis 8 Mean 6.67 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 
    Maximum 24 0 0 0 0 
  13 Mean 8.50 .00 .00 .00 .00 
    Minimum 1 0 0 0 0 
    Maximum 14 0 0 0 0 
  15 Mean 4.09 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 
    Maximum 16 0 0 0 0 
  24 Mean 11.30 .00 .00 .00 .00 
    Minimum 4 0 0 0 0 
    Maximum 30 0 0 0 0 
  30 Mean 33.50 .00 .00 .00 .00 
    Minimum 19 0 0 0 0 
    Maximum 66 0 0 0 0 
  49 Mean 1.20 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 
    Maximum 2 0 0 0 0 
M. duboulayi 1 Mean 2.17 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 
    Maximum 9 0 0 0 0 
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TABLE E3 cont. Mean abundance of infections for species of Iliocirrus on hosts at 
individual locations. 

H
os

t s
pe

ci
es

 
loc IDF   

I. 
ili

oc
ir

ru
s 

I. 
or

na
tu

si
 

I. 
tr

ifa
sc

ia
ta

e 

I. 
m

az
lin

i 

I. 
ro

ss
i 

M. duboulayi 4 Mean 2.30 .00 .00 .10 .00 
    Minimum 0 0 0 0 0 
    Maximum 9 0 0 1 0 
  17 Mean 6.33 .00 .00 .00 .00 
    Minimum 1 0 0 0 0 
    Maximum 23 0 0 0 0 
  38 Mean 7.60 .00 .00 .00 .00 
    Minimum 3 0 0 0 0 
    Maximum 21 0 0 0 0 
M. sp. 20 Mean 12.79 .00 .14 .00 .00 
    Minimum 4 0 0 0 0 
    Maximum 35 0 1 0 0 
M. s. splendida 2 Mean 24.38 .00 .00 .00 .00 
    Minimum 11 0 0 0 0 
    Maximum 34 0 0 0 0 
  6 Mean 11.33 .00 .00 .00 .00 
    Minimum 6 0 0 0 0 
    Maximum 21 0 0 0 0 
  12 Mean 1.90 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 
    Maximum 10 0 0 0 0 
  21 Mean 11.00 .00 .00 .00 .00 
    Minimum 6 0 0 0 0 
    Maximum 17 0 0 0 0 
  22 Mean 14.38 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 
    Maximum 35 0 0 0 0 
  25 Mean 8.00 .00 .00 .17 .00 
    Minimum 1 0 0 0 0 
    Maximum 35 0 0 1 0 
  31 Mean 10.15 .00 .00 .00 .00 
    Minimum 4 0 0 0 0 
    Maximum 24 0 0 0 0 
  33 Mean 10.75 .00 .00 .00 .00 
    Minimum 5 0 0 0 0 
    Maximum 18 0 0 0 0 
  35 Mean 7.17 .00 .00 .00 .00 
    Minimum 5 0 0 0 0 
    Maximum 10 0 0 0 0 
  39 Mean 4.70 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 
    Maximum 12 0 0 0 0 
  53 Mean 17.00 .00 .00 .00 .00 
    Minimum 17 0 0 0 0 
    Maximum 17 0 0 0 0 
M. s. inornata 10 Mean .63 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 
    Maximum 4 0 0 0 0 
  16 Mean 8.20 .00 .00 .00 .00 
    Minimum 5 0 0 0 0 
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TABLE E3 cont. Mean abundance of infections for species of Iliocirrus on hosts at 
individual locations. 
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M. s. inornata   Maximum 11 0 0 0 0 
  19 Mean 17.50 .00 .00 .00 .00 
    Minimum 14 0 0 0 0 
    Maximum 21 0 0 0 0 
  23 Mean 29.30 .00 .00 .00 .00 
    Minimum 13 0 0 0 0 
    Maximum 57 0 0 0 0 
  29 Mean 20.36 .00 .00 .00 .00 
    Minimum 5 0 0 0 0 
    Maximum 43 0 0 0 0 
  32 Mean 5.50 .00 .00 .00 .00 
    Minimum 1 0 0 0 0 
    Maximum 16 0 0 0 0 
  43 Mean 9.00 .00 .00 .15 .00 
    Minimum 1 0 0 0 0 
    Maximum 19 0 0 1 0 
  46 Mean 26.29 .00 .00 .14 .00 
    Minimum 4 0 0 0 0 
    Maximum 72 0 0 1 0 
R. ornatus 5 Mean .00 4.14 .00 .00 .00 
  7 Mean .00 6.18 .00 .00 .00 
  9 Mean .00 2.39 .00 .00 .00 
  36 Mean .00 3.31 .00 .00 .00 
C. rhombosomoides 40 Mean .60 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 
    Maximum 3 0 0 0 0 
  54 Mean 2.71 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 
    Maximum 9 0 0 0 0 
P. gertrudae 18 Mean .00 .00 .00 .00 .00 
  19 Mean .00 .00 .00 .00 .00 
P. signifer 12 Mean .00 .00 .00 .00 .00 
  22 Mean .00 .00 .00 .00 .00 
  35 Mean .00 .00 .00 .00 .00 
  41 Mean .00 .00 .00 .00 .00 
  50 Mean .00 .00 .00 .00 .00 
C. marjoriae 1 Mean .00 .00 .00 .00 .00 
C. helenae 15 Mean .00 .00 .00 .00 .00 
C. stramineus 51 Mean .00 .00 .00 .00 .00 
  52 Mean .00 .00 .00 .00 .00 
C. s. stercusmuscarum 3 Mean .00 .00 .00 .00 5.45 
    Minimum 0 0 0 0 1 
    Maximum 0 0 0 0 16 
  16 Mean .00 .00 .00 .00 1.00 
    Minimum 0 0 0 0 0 
    Maximum 0 0 0 0 2 
  17 Mean .00 .00 .00 .00 7.00 
    Minimum 0 0 0 0 7 
    Maximum 0 0 0 0 7 
  19 Mean .00 .00 .00 .00 5.67 
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Table 3E cont. Mean abundance of infections for species of Iliocirrus on hosts at 
individual locations 
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C. s. stercusmuscarum   Minimum 0 0 0 0 0 
    Maximum 0 0 0 0 14 
  28 Mean .00 .00 .00 .00 2.38 
    Minimum 0 0 0 0 0 
    Maximum 0 0 0 0 11 
  33 Mean .00 .00 .00 .00 21.33 
    Minimum 0 0 0 0 18 
    Maximum 0 0 0 0 28 
  39 Mean .00 .00 .00 .00 8.76 
    Minimum 0 0 0 0 0 
    Maximum 0 0 0 0 22 
M. trifasciata 16 Mean 10.17 .00 6.83 .00 .00 
    Minimum 1 0 0 0 0 
    Maximum 27 0 23 0 0 
  25 Mean .18 .00 19.82 .00 .00 
    Minimum 0 0 1 0 0 
    Maximum 2 0 51 0 0 
  26 Mean .80 .00 .00 .00 .00 
    Minimum 0 0 0 0 0 
    Maximum 3 0 0 0 0 
  43 Mean 2.62 .00 3.00 .00 .00 
    Minimum 0 0 0 0 0 
    Maximum 6 0 9 0 0 
“M. eachutchee” 3 Mean 13.90 .00 .00 3.20 .00 
    Minimum 6 0 0 0 0 
    Maximum 24 0 0 9 0 
  27 Mean 1.43 .00 .00 .67 .00 
    Minimum 0 0 0 0 0 
    Maximum 10 0 0 2 0 
  47 Mean .00 .00 .00 2.00 .00 
    Minimum 0 0 0 0 0 
    Maximum 0 0 0 11 0 
  48 Mean 9.40 .00 .00 .60 .00 
    Minimum 0 0 0 0 0 
    Maximum 32 0 0 2 0 
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TABLE E5. Host sample locations and habitat index category 
Index  Location Count ln mean Maximum Minimum
1 4 10 1.57 2.71 .00 
  8 15 2.16 3.64 .69 
  11 2 2.91 3.33 2.48 
  12 18 1.85 3.30 .00 
  26 20 2.05 3.40 .69 
  27 21 1.18 2.40 .00 
  47 11 1.16 2.64 .00 
  56 6 2.31 3.14 1.10 
2 14 20 1.86 3.26 .00 
  18 10 1.82 2.71 .00 
  20 14 2.91 3.71 2.40 
  31 13 2.54 3.43 1.61 
  40 20 1.84 2.89 .69 
  48 10 1.87 3.53 .00 
  49 5 1.88 2.20 1.39 
  53 1 3.14 3.14 3.14 
3 1 6 1.28 2.77 .00 
  3 11 3.16 3.69 2.30 
  19 14 1.84 2.64 .00 
  32 4 2.08 3.33 .69 
  43 14 2.34 3.30 1.10 
4 15 23 1.50 3.18 .00 
  17 15 2.31 3.76 1.39 
  23 10 3.60 4.54 2.64 
  25 17 2.87 3.97 1.10 
  38 10 2.35 3.53 1.61 
5 2 8 3.47 3.87 2.89 
  10 19 2.81 3.69 1.79 
  13 8 2.82 3.33 1.61 
  24 10 3.25 4.11 2.77 
  29 8 3.30 3.93 2.40 
  34 7 2.90 3.37 2.40 
  39 1 2.20 2.20 2.20 
  46 7 3.40 4.81 2.30 
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