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Introduction

During a field survey of fish parasites in the Jari River, a large tributary of the Amazon River system, in the eastern Amazon region of Brazil, we found a new cyclopoid species of the genus

Therodamas infecting Leporinus fasciatus (Spix & Agassiz, 1829) (Anostomidae). Here, we present the species description, based on optical and scanning electron microscopy, and on molecular data.

Phylogenetic and divergence time estimate hypotheses are also provided in relation to the new species.

Materials and methods

In January 2018, 30 specimens of L. fasciatus were collected using fishing nets in the lower Jari River, near the Jarilândia district of the Municipality of Vitória do Jari, in the Amapá State, Brazil

(1°9'4.24"S 51°59'24.87"W). The host identification was carried out in accordance with Queiroz et al. (2013).The L. fasciatus specimens were anesthetized in eugenol solution (2-methoxy-4-prop-2-

enylphenol; phenol) and euthanized by means of medullary transection. They were then necropsied, and the gill arches were removed and fixed in formalin (5%) for morphological analysis and in ethanol

for DNA sequencing. The samples were taken to the Aquaculture and Fishery Laboratory of Embrapa Amapá, Macapá, Amapá State, Brazil. In the laboratory, the gill arches were examined, and the

copepods were removed. Specimens for the morphological study were transferred to 5% potassium hydroxide and placed in an oven at 50 °C for 7-10 min, to facilitate detachment of parasites adhering to

the gills and prevent their structural rupture. Recovered parasite specimens were maintained in potassium hydroxide 5% solution and again heated to 50 °C until they had completely clarified. The

specimens were then assembled in glass slide using pure glycerin, sealed with paraffin, and examined. For DNA analysis were used the copepod specimens removed from the gills fixed in ethanol. They

were removed through mechanical action, using appropriate forceps.

The terminology used for the body and appendages of the copepods was in accordance with previous studies (El-Rashidy and Boxshall 2001). All measurements were performed under a Carl

Zeiss Axio Imager A2 light microscope with differential interference contrast and phase contrast optics equipped with Axio Cam and AxioVision AxioVs 40V4.8.2 software. The average measurements,

expressed in micrometers (µm), were followed by the range and the number of samples (n) measured. Illustrations were made with the aid of a drawing tube coupled to a microscope. Subsequently, the

illustrations were prepared in the CorelDraw 2019 software and processed using the Adobe Photoshop CS6 software. For scanning electron microscope analysis, copepod specimens fixed in 70% ethanol

were transferred to a glutaraldehyde solution (2.5%) in 0.15 M phosphate buffer (pH 7.3) for 24 h, post-fixed in 1% osmium tetroxide solution for 2 h, washed with same buffer for 10 minutes, and

dehydrated in an increasing ethanol sequence. A final drying were then performed using Hexamethyldisilazane (HMDS) for five minutes (Bray et al. 1993).

Results

Taxonomic summary

Class Hexanauplia Oakley, Wolfe, Lindgren & Zaharof, 2013; Subclass Copepoda Milne-Edwards, 1840; Order Cyclopoida Burmeister, 1834; Family Ergasilidae Von Nordmann, 1832; Genus Therodamas

Krøyer, 1863 and Therodamas longicollum n. sp. (Figures 1-2).

The sequencing of the SSU-rDNA of one specimen T. longicollum n. sp. resulted in a partial sequence with 1,316 bp. The BLASTn search did not reveal any identical match between these sequences and

any other SSU-rDNA sequence available in GenBank. The phylogenetic analysis showed seven distinct copepod lineages: six infecting fish (Caligidae, Chondracanthidae, Eudactylinidae, Taeniacanthidae,

Lernaeidae and Ergasilidae) and one parasitizing bivalves (Mytilicolidae). Therodamas longicollum n. sp. appeared as an early divergent branch within Ergasilidae. Our results also showed that species of

the genus Ergasilus von Nordmann, 1832, did not form a monophyletic lineage (Figure 3).

Figure 1. Therodamas longicollum n. sp. (a) Holotype,

whole mount (ventral view). (b) Antennal region of the

head (ventral view). (c) Antenna. (d) Antennule. (e)

Maxilla. (f) Mandible. (g) Maxillule. Scale bar in µm

Figure 2. Therodamas longicollum n. sp. (a) Leg I. (b) Leg II. (c) Leg III.

(d) Leg IV. (e) Intercoxal sclerites. (f) Tergites of pedigerous somites. (g)

Urosome. (h) Egg-sac. Scale bar in µm

Figure 3. Bayesian tree using SSU-rDNA data for six families of Copepoda

fish parasites and one bivalve parasite, applying the model of evolution GTR

+ I + G determined by jModelTest 0.1. Different colors represent families of

parasites. Nodal supports are indicated for BI with posterior probabilities.

Values for weakly supported nodes (MI < 70) are not shown


