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Comparing and informing morphological species identifications and boundaries in arthropod

gut-dwelling protists using molecular phylogenetic analyses
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Objectives

* Examine mo I ecu Ia r d ata 1o f' n d S pecies 66 — Paramoebidium sp. NOR-54-W17 Ephemeroptera (Baetidae)
clusters 60 | 60% — Paramoebidium sp. NOR-54-2 Ephemeroptera (Baetidae) *

° : ' 60% | 18 — Paramoebidium cf. hamatum |D-166-G6 Ephemeroptera
Mo rp.h ol oglta | I.y compare specimens to 08 66%) — Paramoebidium sp. NOR-54-W10 Ephemeroptera (Baetidae) *
d escri bEd Species .8 100% 18 — Paramoebidium sp. MO-19-W15 Ephemeroptera (Baetidae)

* Record morphological findings and ® [ Paramoebidium curvum NOR-53-W1a Diptera (Simuliidae) *

79%

63% Paramoebidium curvum AFR 9 Diptera (Simuliidae) *
calculate observed ave rages a nd ra NgES of Paramoebidium sp. PA-2-W2 Plecoptera (Nemouridae) *
. 36
mature thalli 74— Paramoebidium sp. ALG-9-W10 Diptera (Simuliidae) *
o 33[ 005 — Paramoebidium sp. ONT-X-10 Diptera (Simuliidae)
U Paramoebidium sp. NF-10-W15 Diptera (Simuliidae)
— Paramoebidium sp. RMBL-72-3 Diptera (Simuliidae)
. 100% Paramoebidium sp. NOR-40-W8
41
Materia IS a nd MEthOdS 79% 3 — Paramoebidium sp. AR-31-C7 *
42 ‘— Paramoebidium sp. AR-30-C7 Ephemeroptera (Siphlonuridae) *
e Focused on numerous Norwe g|a N 100 87 E F’aramoeb{d{um sp. AR-31-C31 Ephemeroptera (Siphlonurifjae) *
o E 100% — Paramoebidium sp. KS-61-W20 Ephemeroptera (Siphlonuridae)
Paramoebidium (See tree) o Paramoebidium sp. AR-30-C9 Ephemeroptera (Siphlonuridae) *
e Reviewed slide vouchers Ny o %0 [ Paramoebidium sp. NS-35-W18 Ephemeroptera (Leptophlebiidae) *
» Categorized specimens according to host — wow  — Paramoebidium sp. NS-6-W8-10
: : 100 — Paramoebidium sp. NS-35-W8 Ephemeroptera (Heptageniidae)
[
I\/Iorphometnc ana Iyses accordi ng to 48 |1000 — Paramoebidium sp. NS-35-L2 Ephemeroptera (Heptageniidae)
established characters: thallus length and [ & Paramosbidium sp. CAL-17-L6 Ephemeroptera
width , holdfast p05|t|0n , etc. 3% — Paramoebidium sp. RMBL-69-3 Ephemeroptera (Baetidae) *
79%
* Compared with LUCID Key (U. Kansas) 40 100 r Paramoebidium sp. RMBL-75-1 Ephemeroptera (Siphlonuridae)
oo 100% Paramoebidium sp. RMBL-71-3 Ephemeroptera (Siphlonuridae) *
99 [ Paramoebidium sp. NS-35-W14 Ephemeroptera (Heptageniidae) *
Paramoebidium sp. DR-16-C8 Ephemeroptera (Ephemerellidae)
Results oo
— Paramoebidium sp. NOR-35-3 Plecoptera *
100 o ‘— Paramoebidium sp. NOR-50-W2 Plecoptera (Taeniopterygidae)
° Identified fOUI’ potentially new SpECiES ] ———————————————————— Paramoeb{d{um sp. NOR-40-W2 Plecoptera (Taenlcfpteryglqae) *
100% 00 | 100% Paramoebidium sp. NOR-61-W11 Plecoptera (Taeniopterygidae)
100% 72— Paramoebidium sp. PEI-X-12 Plecoptera (Nemouridae) *
94 9_5 100% — Paramoebidium sp. NY-3-W7
1008 98% Paramoebidium sp. NS-X-29 Plecoptera (Taeniopterygidae)
Future Research B 100 Paramoebidium sp. NOR-16-W3 Plecoptera (Nemouridae) *
100% [ Paramoebidium sp. NOR-10-W15 Plecoptera (Nemouridae) >
100%
.. ] ] 35 — Paramoebidium sp. NS-X-17 Plecoptera (Amphinemouridae) *
* Additional scrutlny is needed 19 s2%) — Paramoebidium sp. NOR-10-W14a Plectoptera (Nemouridae)
to pro perly identify Selected 83 100% P&‘ramoeb!d!um Sp NOR"?“WZ P|ECD|.’JtEFEi (AmDhInEmDUFIdEE) *
: : 100% Paramoebidium sp. NOR-10-W10a Plecoptera (Leuctridae) *
Spe.CI MENS as NeEw SpECIES or 100 Paramoebidium sp. NOR-10-W1 Plecoptera (Leuctridae) *
varia ble forms Of current ones — Paramoebidium sp. NOR-5-2 Plecoptera (Nemouridae) *
e (Continue to com pare 100% Paramoebidium sp. NOR-21-W5 Plecoptera (Leuctridae) *
] Paramoebidium corpulentum KS114-6 Plecoptera (Capniidae) *
molecular and morphological Paramoebidium sp. OR-3-W12 Plecoptera (Peltoperlidae) *
data to clarify the relationships
and evaluate utility of

. Eccrinales (the sister protistan order of trichomycetes)
morphological characters for

taxonomic placement of
Paramoebidium species. Ichthyophonus outgroup, (a fish parasite genus)

* The Genus appears to be much
more diverse and host specific
than previously realized!

Identifying features of Paramoebidium morphology

Host Order Host Family Established Species Thallus Length (um) |Thallus Width (um) |Thallus Shape Features Area
Plecoptera Taeniopterygidae Paramoebidium angulatum 400-600 20-35 Cane-shaped Bend is +90° and at 1/4 total thallus length France
Plecoptera Nemouridae Paramoebidium inflexum 1000, 700, 380 21, 7-8, 50-55 Hairpin, boomerang |Three types are listed France
Plecoptera Nemouridae Paramoebidium stipula 650-700 30-80 x 20-45 Irregular Central holdfast with two unsymmetrical arms Canada
Plecoptera Nemouridae Paramoebidium sp. 2 450-650 35-55 Cane-shaped Bend is £120° and at 1/10 total thallus length Norway
Diptera Simuliidae Paramoebidium curvum 140-280 20-60 Open circle/spiral Lateral basal holdfast on incurved side USA, Sweden, France, and England
Diptera Simuliidae Paramoebidium grande 800 60 0 ircl iral Distal taper Chile
BOISE STATE UNIVERSITY _" - _PE"C“‘*‘E’SP"H _"
Ephemeroptera Baetidae Paramoebidium argentinense 600 30 Cane-shaped Papillation at distal end Argentina
Ephemeroptera Baetidae Paramoebidium hamatum 150-800 Oct-60 Cane-shaped Distsal taper and differing curvature USA, Norway

Paramoebidium sp. 1a

Paramoebidium s. 3
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