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Abstract 
Axianassa darrylfelderi, previously known only from the Pacific coast of Colombia and Panama, is reported for 

the first time in Mexico and its first larval stage is described. Morphological characters of adults and the first zoea, 
in addition to a phylogenetic analysis were used to review the taxonomic status of the species. Our results show that 
A. darrylfelderi and A. australis are indeed related, but both species can be considered as different.
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Resumen
Axianassa darrylfelderi, anteriormente conocida solo de la costa pacífica de Colombia y Panamá, se reporta por 

primera vez para México y también se describe su primer estadio larvario. Se utilizaron caracteres morfológicos 
de adultos y de la primera zoea, además de análisis filogenéticos, para revisar el estatus taxonómico de ésta. Los 
resultados muestran que A. darrylfelderi y A. australis efectivamente están relacionadas, pero ambas especies pueden 
considerarse diferentes.

Palabras clave: Camarones de lodo; Decápodo; Nuevo registro; Pacífico central mexicano 
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Introduction

As part of a research project on the inventory of 
decapod crustaceans from the bay of Chamela, Jalisco, 
Mexico, in the Mexican Pacific coast, 65 specimens of the 
mud shrimp Axianassa darrylfelderi Anker & Lazarus, 
2015 were collected in mud bottoms of the Pérula 
Estuary. According to the World Register of Marine 
Species (WoRMS) consulted in February 2024, the 
genus Axianassa is composed of 15 species distributed in 
tropical and subtropical waters of the western Atlantic (A. 
intermedia Schmitt, 1924, A. arenaria Kensley & Heard, 
1990, A. jamaicensis Kensley & Heard, 1990, A. australis 
Rodrigues & Shimizu, 1992, A. ferrazeae Blanco-Rambla 
& Kensley, 1998, and A. ovis Blanco-Rambla & Kensley, 
1998), the eastern Pacific (A. mineri Boone, 1931, A. 
canalis Kensley & Heard, 1990, A. darrylfelderi Anker 
& Lazarus, 2015, A. christi Anker & Pachele, 2016, and 
A. linda Anker & Pachele, 2016), and the Indo-Pacific 
(A. ngochoae Anker, 2010, A. sinica Liu & Liu, 2010, 
A. planioculus Komai & Fujita, 2019, and A. microlepis 
Komai, Watanabe, Matsui & Tamego, 2020). Of the 
species recorded in the eastern Pacific, only A. mineri 
has been recorded in Mexico, Hernández-Aguilera (1998) 
reported 2 specimens from the intertidal of Isla Isabel and 
the Islas Marías.

Axianassa darrylfelderi was described from material 
collected in Bahía Málaga, Pacific coast of Colombia. The 
authors mentioned that it is very similar to A. australis 
from the coasts of Brazil and indicated that both species 
could be differentiated by the presence of several teeth 
on the lateral margin of the uropodal exopodite of A. 
darrylfelderi and absent in A. australis, the relative length 
of the antennal acicle, in relation to the 4th antennal segment 
is longer in A. darrylfelderi than in A. australis, and the 
armature of the cutting edge of the polex of the minor 
cheliped is armed with 3 strong (bicuspid) and numerous 
small teeth in A. darrylfelderi versus 1 proximal bi or 
tricuspid tooth and 2 simple distal teeth in A. australis. 
On the other hand, Anker and Pachelle (2016) reported A. 
darrylfelderi on the Pacific coast of Panama and observed 
that the species have more morphological variations. Due 
to the above, this species can be differentiated from A. 
australis solely by differences in the proportion of the 
relative length of the antennal acicle in relation to the 
4th antennal peduncle (0.35 in A. darrylfelderi vs. 0.25 
in A. australis) and other minor differences, e.g., 3rd 
to 5th abdominal pleurae with moderate pubescence in 
A. darrylfelderi vs. strongly pubescent in A. australis. 
Therefore, the authors considered A. darrylfelderi as a 
valid species, although with reservations (see the species 
identification key in Anker and Pachelle [2016]: 122) and 

suggested that a molecular analysis would be useful to 
confirm A. darrylfelderi as a distinct species.

It is known that the larval development of invertebrates 
provides important information about the biology of the 
species and their phylogenetic relationships; however, 
information on the larval stages of many invertebrates, 
including decapod crustaceans, is still scarce. Within the 
genus Axianassa, the larval development of A. australis 
is the only one known. Rodrigues and Shimizu (1992) 
described A. australis as a new species and included the 
description of its first zoeal stage (ZI). On the other hand, 
Ngoc-Ho (1981) included the complete larval development 
of Axianassa sp. (presumably A. australis) and Strasser and 
Felder (2005) presented the complete larval development 
of this same species, including a comparative analysis of 
its ZI, and those described in previous works.

Molecular analyses have become a useful tool to 
solve problems about the status of species (Mantelatto 
et  al., 2006, 2009; Matzen da Silva et  al., 2011) or to 
determine phylogenetic relationships among species or 
groups of species (Felder & Robles, 2009; Henmi et al., 
2022; Morrison et  al., 2002; Robles et  al., 2009, 2020). 
Given the close morphological resemblance between 
A. darrylfelderi and A. australis and the uncertainty 
of the validity of A. darrylfelderi as a distinct species, 
the importance of combining morphological traits with 
molecular evidence to elucidate this problem is evident. 
The objective of this work is to present a new distribution 
record for A. darrylfelderi in the Pacific coast of Mexico, 
as well as to contribute information on the validity of the 
species through a molecular analysis and the description 
of its ZI.

Materials and methods

The Pérula Estuary is in the northwest portion of the 
town of Pérula, in Chamela Bay, Jalisco, Mexico (Fig. 1). 
The estuary is 2.5 km long with a width ranging between 16 
and 65 m and an average depth of 0.8 m. The surrounding 
vegetation is classified as low deciduous forest type and the 
estuary is partially surrounded by mangroves (Avicennia 
germinans, Conocarpus erectus, Laguncularia racemosa, 
and Rhizophora mangle), those species are within the 
category of non-endemic threatened species in the 
Mexican Official Norm (NOM-059-SEMARNAT-2010). 

The organisms were collected using a “yabby” suction 
pump in muddy substrates, at depths of 0-0.5 m. Once 
collected, specimens of A. darrylfelderi were kept alive 
for several hours for observation. One of the ovigerous 
females collected in April 2018 was separated and kept 
until it released the zoea larvae. Unfortunately, the larvae 
only survived for a few hours and were collected and 
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fixed in 70% ethanol. Several larvae were selected for 
dissection and description of the larval stage. Carapace 
length (CL) was measured along the dorsal midline from 
the tip of the rostral projection to the posterior margin of 
the carapace and total length (TL) was measured from the 
tip of the rostrum to the posterior midpoint of the telson. 
All measurements are in millimeters. In the description 
of larval appendages, the arrangement of the setae was 
listed sequentially from the proximal to the distal ones, 
as suggested by Konishi (1989), Nates et  al. (1997), and 
Strasser and Felder (2005). In the listings of the groups of 
setae, those on the different segments were separated by a 
comma and those on the same segment or on different lobes 
of the same segment, article or endite, were separated with 
a plus sign. Roman numerals were used to describe the 
pattern of processes on the posterior margin of the telson. 
The dissection of the larvae was performed with the aid of 
a Leica M125 stereoscopic microscope. Ten larvae were 
dissected for their description and both appendages (right 
and left) were used for counting the setae. The illustrations 
were made using a Leica DM1000 microscope equipped 
with a camera lucida. Adults, juveniles, and larvae of 
Axianassa were preserved in 70% ethanol and deposited, 
with an accession number, in the Crustacean Collection 
of the Laboratory of Marine Ecosystems and Aquaculture 
(LEMA-CR) of the University Center for Biological and 
Agricultural Sciences (CUCBA) in the University of 
Guadalajara (U de G). 

Phylogenetic analysis, genetic distances and haplotype 
networks

Total genomic DNA of an individual of A. darrylfelderi 
was extracted from muscle tissue of the walking legs. 
Partial DNA sequences were obtained from 2 genes, 
16S and COI. DNA was extracted using the Quick-DNA 

TM Tissue/Insect Microprep kit, Catalog No. D6015 of 
ZYMO RESEARCH. The 16S region was amplified with 
the primer “CCT GTT TAN CAA AA CAT and AGA 
AAA CCA ACC TGG” (Crandal & Fitzpatrick Jr., 1996), 
and the following thermal cycler conditions: 5 min at 
95 °C; annealing for 35 cycles: 1 min at 95 °C, 1 min at 
54 °C, 1 min at 72 °C; final extension 10 min at 72 °C. 
For the COI region we used the primer “TAA ACT TCA 
GGG TGA CCA AAA AAT CA and GGT CCA CAA 
ATC ATA AAG ATA TTG G” (Folmer et  al., 1994), 
and the following thermal cycler program: 5 min at 95 
°C; annealing for 30 cycles: 1 min at 95 °C, 1 min at 40 
°C, 1 min at 72 °C; final extension 10 min at 72 °C. The 
PCR took place in a final volume of 25 μL consisting 
of 12.1 μL of H2O, 2 μL of reaction buffer, 0.2 μL of 
dNTPs, 0.08 μL of each primer, 1.5 μL of MgCl2 0.1 
μL of Taq Platinum (Invitrogen), and 20 ng of DNA. 
Amplification of the regions was confirmed by agarose 
gel electrophoresis at 1%. The amplified products were 
sent to the National Laboratory for Plant Identification 
and Characterization (LANIVEG) at CUCBA, UdeG, for 
sequencing. The generated sequences were deposited in 
GenBank under the accession numbers PV52069 for the 
COI region and PV521869 for 16S region. 

The COI and 16S sequences obtained were edited 
with Sequencher v 4.1.4 (Gene Codes Corp., Ann Arbor, 
Michigan). The BLAST tool from Genbank (https://blast.
ncbi.nlm.nih.gov/Blast.cgi) was used to determine the 
percentage of similarity between A. darrylfelderi and A. 
australis. To test the divergence between the collected 
individual and individuals of A. australis, we analyzed 
the genetic distances under the Tamura-Nei 93 (TN93) 
model in the ape package (Paradis & Schliep, 2019) in R 
(R Core Team, 2021). To perform a phylogenetic analysis, 
we obtained the following sequences of A. australis from 

Figure 1. Geographical location of the study area.
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GenBank: MF490135, OQ108484 and OQ108485 for the 
COI region and MF490232, EU874948, OQ110581 and 
OQ110582 for the 16S region. Following Teles & Mantelatto 
(2023) we used Upogebia brasiliensis (COI: MF490136, 
16S: MF490236), U. noronhensis (COI: MF490138, 16S: 
MF490234) and U. paraffinis (COI: MF490137, 16S: 
MF490235) to root the tree. Regarding the 16S tree, we 
also add A. planioculus (LC489001) as outgroup. The 
sequences were visually aligned in the PhyDe v 0.9971 
program (Müller et al., 2010).

A phylogenetic analysis using maximum likelihood 
was performed in RAxML GUI 2.0 (Edler et  al., 2020) 
for each region with the HKY + I + G evolutionary model 
for the COI region and the HKY + G model for the 16S 
region, both models were inferred in RAxML based on the 
Bayesian information criterion. To assess nodal support 
a resampling of 10,000 rapid bootstrap inferences was 
done. To corroborate the distance between A. australis 
and A. darrylfelderi sequences, we generated a haplotype 
network in the R package ape (Paradis & Schliep, 2019; 
R Core Team, 2021). 

Results

Family Laomediidae Borradaile, 1903
Genus Axianassa Schmitt, 1924
Axianassa darrylfelderi Anker and Lazarus, 2015
(Fig. 2A-C)

Pérula Estuary: 6 males (CL 4.5-5.9 mm), 3 females 
(CL 4.5-8.0 mm), 2 ovigerous females (CL 6.3-7.5 mm), 
Jan 15, 2015 (LEMA-CR 697). Three females (CL 5.4- 
5.7 mm), Jul 30, 2015 (LEMA-CR 698). Four juveniles 
(CL 2.6-3.3 mm), Oct 18, 2015 (LEMA-CR 699). Fifteen 
juveniles (CL 3.6-6.2 mm), Nov 15, 2015 (LEMA-CR 
700). Seven males (CL 10.4-10.6 mm), 5 females (CL 
9.7-10.4 mm), 9 ovigerous females (CL 10.4-10.6 mm), 
Apr 28, 2018 (LEMA-CR 701). Seven males (CL 6.2-12.0 
mm), 4 ovigerous females (CL 10.7-11.5 mm), Sep 4, 2018 
(LEMACR-CR 702).

The discovery of A. darrylfelderi on the coast of 
Jalisco, represents the third record of the species in 
the Eastern Tropical Pacific. The 2 previous records 
correspond to the type locality, Bahía Málaga, Colombia, 
and Playa El Agallito, Panama (Anker & Lazarus, 2015; 
Anker & Pachele, 2016). The specimens collected in the 
Pérula Estuary represent the first record of the species 
for Mexico and thus extends its geographical distribution 
about 3,000 km to the north.

According to Anker and Pachele (2016), specimens 
of A. darrylfelderi from Colombia and Panama have 
morphological variations between individuals from the 
same populations and between males and females. We 

were also able to observe morphological variations among 
the specimens from the Pérula Estuary. The most evident 
variations were: the number of teeth on the ischium of the 
third maxillipeds varied from 13 to 18, with an average 
of 14; the number of teeth on the ischium of the largest 
cheliped varied from 1 to 6 in males and from 3 to 5 in 
females, while the number of teeth on the ischium of the 
minor cheliped ranged from 3 to 5 in males and from 
3 to 4 in females. Uropods in all the specimens always 
carried a spiniform seta and from 0 to 5 fixed teeth on 
the external margin. Most of the individuals presented 
a rounded and unarmed rostrum (Fig. 2A, C), and only 
2 specimens had a rostrum ending in a spine (Fig. 2B). 
The majority of the specimens had both antennal acicles 
armed with a mesial tooth (Fig. 2A) but 3 specimens had 
just 1 armed acicle (Fig. 2B) and 1 specimen had unarmed 
antennal acicles (Fig. 2C). The dorsomesial surface of the 
coxa of the third maxilliped bears only 1 large tooth in 
most of the specimens and only 2 specimens had 2 strong 
adjacent teeth.

Description of zoea I
(Fig. 3A-K) 

Size. CL  =  0.63 ± 0.038 mm, range 0.57-0.67 mm; 
TL  =  1.56 ± 0.075 mm, range 1.48-1.63 mm. Carapace 
(Fig. 3A) about the same length as abdomen; rostrum 
elongate, rounded in cross-section, smooth; eyes fused to 
carapace. Abdomen (Fig. 3A) somite 5 with posterolateral 
projections about length of somite; lacking dorsal spines. 
Pleopods not developed.

Telson (Fig. 3A) narrow, anteriorly not differentiated 
from abdominal segment 6, triangular posterior with 
medial cleft, anal spine absent; 7 + 7 processes on 
posterior margin arranged as (I. II, III, II, I) where I is 
outermost naked seta, II is very thin (anomuran hair), III 
is 5 plumodenticulate setae. 

Antennule (Fig. 3B) elongate, exopodal and endopodal 
lobes not distinct; 5 terminal aesthetascs and 1 seta; 1 long 
plumose seta on future endopodal lobe. Antenna (Fig. 
3C) protopod with 1 distal spine between rami; endopod 
with 3 long, plumose setae; scaphocerite (exopod) armed 
with 1 strong distolateral spine, 10 plumose setae on 
inner margin. Mandibles (Fig. 3D, E) asymmetrical; right 
mandible with 2 prominent teeth at base, lower plate with 
numerous small teeth, distal end pointed but not as strongly 
produced as on left mandible; left mandible sickle-shaped, 
distal end pointed with 2 teeth, inner surface of base with 
several teeth. Left lobe of paragnath (Fig. 3F) sickle-
shaped. Maxillule (Fig. 3G) coxal endite with 4 marginal 
setae; basal endite with 2 setae and 2 large dentate spines; 
endopodal lobe disctinct from protopod, with 3 setea on 
distal margin; propotopod without setae. Maxilla (Fig. 
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3H) coxal endite bilobed, 1 seta on proximal lobe, and 
3-4 setae on distal lobe; basal endite bilobed with 4 setae 
on proximal lobe, 3-5 setae on distal lobe; endopod small, 
unsegmented with 2 terminal setae; scaphognathite with 5 
plumose setae. Maxilliped 1 (Fig. 3I) coxa without setae; 
basis with 1 + 2 + 1 setae; endopod 4-segmented, with 
1, 1, 2, 5 setae; exopod unsegmented, 4 plumose setae 
on distal margin. Maxilliped 2 (Fig. 3J) coxa and basis 
without setae; endopod 4-segmented, 1, 1, 2, 5 setae, 
exopod unsegmented, 4 plumose setae on distal margin. 
Maxilliped 3 (Fig. 3K) 2-segmented, without setae. 

Pereopods. Not developed.
Sequences of 644 bp and 492 bp were obtained for 

COI and 16S, respectively. BLAST analyses showed 89% 
similarity to the A. australis COI region and 97% similarity 
to the A. australis 16S region (Table 1). According to 
the genetic distances, A. darrylfelderi was 12.4% (COI) 
and 4.7% different from A. australis (Table 1). The ML 
phylogenetic hypothesis of the COI region, groups A. 
darrylfelderi and A. australis with low support (49) and 
the 16S hypothesis indicates that A. darrylfelderi and A. 
australis are sister groups with a boostrap support of 96 

Figure 2. Axianassa darryfelderi from Pérula Estuary, Jalisco. A, Frontal region in dorsal view of a male (CL  =  10.2 mm); B, 
rostrum, eyestalks and antennal acicles in dorsal view of a female (CL = 9.6 mm); C, rostrum, eyestalks and antennal acicles in 
dorsal view of a male (CL = 11.4 mm). Scale = 2 mm.
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(Fig. 4). The haplotype network showed a distance of 44 
mutational steps in the COI network and 12 mutational 
steps in the 16S network between A. darrylfelderi and 
A. australis (Fig. 5). The genetic analyses presented in 
this study are a partial contribution to establishing that, 

based on the specimens collected in the Pérula Estuary, 
the genetic sequences of A. darrylfelderi are close, but 
different to those of A. australis compiled from GenBank, 
which would allow us to establish that both species can 
be considered as valid. 

Discussion

The use of complementary tools for taxonomic analysis 
has allowed us to clarify the phylogenetic status of several 
species of decapod crustaceans. The great morphological 
similarity between A. darrylfelderi and A. australis led 
Anker and Pachelle (2016) to question whether the former 
is a valid species or to consider if it is a synonym of 
the latter. We believe that the application of molecular 

Figure 3. Axianassa darrylfelderi, zoea I. A, Dorsal view; B, antennule; C, antenna; D, right mandible; E, left mandible; F, left lobe 
of paragnath; G, maxillule; H, maxilla; I, maxilliped I; J, maxilliped 2; K, maxilliped 3. Scale bars = O.1 mm.

Table 1
Percentage identity (similarity) and genetic distances between 
Axianassa darrylfelderi and A. australis according to COI and 
16S mitochondrial regions. 

Percentage identity Genetic distance

COI 89 0.124
16S 97 0.047
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Figure 4. Phylogenetic hypotheses of Axianassa darrylfelderi obtained by the maximum likelihood method with the COI (A) and 16S 
(B) regions. Node numbers indicate bootstrap support values above 70. GenBank accession numbers are shown in the tips of the tree. 

Figure 5. Haplotype networks of Axianassa darrylfelderi and A. australis. The lines between haplotypes represent mutational steps. 
The numbers indicate GenBank accession numbers.
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analyses (partial 16S rDNA and COI sequences) and a 
morphological review of adults and the Z1 allowed us to 
solve this problem, and to consider A. darrylfelderi as a 
valid species.

Anker and Pachelle (2016) modified the criteria used 
by Anker and Lazarus (2015) to differentiate specimens 
of A. darrylfelderi and A. australis (presence or absence 
of teeth on the distolateral margin of the uropodal 
exopodite, the proportional length of the antennal acicle 
and the armature of the cutting edges of the pollex in the 
male ś minor cheliped) because they observed that the 
specimens of A. darrylfelderi collected in Panama showed 
a wide morphological variation that overlapped with the 
variations observed in A. australis, so they suggested that 
only the relative length of the antennal acicle could be 
considered as a valid difference between both species (0.35 
of the length of the 4th article of the antennal peduncle in 
A. darrylfelderi vs. 0.25 of the length of the 4th article 
of the antennal peduncle in A. australis). Furthermore, 
they added that abdominal pleurae 3-5 of A. australis are 
densely pubescent, obscuring their margin, while those 
of A. darrylfelderi are moderately pubescent and that the 
dorsomesial surface of the coxa of the third maxilliped 
of A. darrylfelteri has 2 small teeth (occasionally 1) vs. 1 
tooth in A. australis.

The specimens collected in Pérula Estuary could be 
identified as A. darrylfelderi because their antennal acicles 
are 0.35 of the length of the 4th article of the antennal 
peduncle and the abdominal pleurae 3-5 are scarcely 
pubescent. However, unlike what was established by Anker 
and Pachelle (2016), the majority of our specimens had 
only 1 tooth on the dorsomesial surface of the coxa of the 
third maxilliped, and only 2 specimens had 2 teeth; so, we 
consider that this characteristic cannot be used to separate 
the 2 species. In addition, we observed in A. darrylfelderi 
other morphological variations, for example, most of our 
specimens have an unarmed rostrum (as mentioned in 
the original description of the species) but 2 of them have 
a terminal small spine or papilla and other specimens 
have antennal acicles without a ventromesial spine. This is 
important to highlight because those characters are used 
to distinguish other species within the genus Axianassa. 
Kensley and Heard (1990) pointed out that A. arenaria 
has a narrow to rounded rostrum ending in a small papilla 
(Fig. 5B, p. 565) similar to that observed in our specimens. 
On the other hand, A. arenaria, A. christyi, A. ngochoae, 
and A. sinica have an unarmed antennal acicle as pointed 
out by Anker and Pachelle (2016).

The morphology of the Z1 of A. darrylfelderi from the 
the Pérula Estuary has a close resemblance to the ZI of 

A. australis analyzed by Ngoc-Ho (1981), Rodrigues and 
Shimizu (1992) and Strasser and Felder (2005) (Table 2). 
Perhaps the greatest differences can be observed with those 
described by Rodrigues and Shimizu (1992), however, 
this work should be considered with caution since there 
are some inconsistencies in its illustrations. For example, 
figures 25 and 26 correspond to the left mandible and 
left lobe paragnath, respectively, and not to right and left 
mandibles as they mentioned, so it is possible that the 
larvae observed by Rodrigues and Shimizu (1992) were not 
so different from those described in the other works, and 
they did not illustrate other structures (e.g., subterminal 
plumose seta on the antennula or a spine on the antennal 
peduncle), thus we could conclude that the Z1 of species 
of Axianassa are relatively similar and the differentiation 
among species can be made only in advanced stages, as 
seen in other mud shrimp (e.g., De Oliveira et al., 2014; 
Miyabe et al., 1998; Pohle et al., 2011; Strasser & Felder, 
1999) or even in other decapods as hermit or panopeid 
crabs (Salgado-Barragán & Ruiz-Guerero, 2005; Siddiqui 
et al., 1993). Concerning the differences in the ZI shown 
in table 2, the only reliable character that allowed us to 
clearly distinguish the ZI of A. darrylfelderi from that of 
A. australis is the presence of first pereopods as small 
bilobed buds in A. australis that are absent in the ZI of 
A. darrylfelderi. Miyabe et al. (1998) pointed out that the 
Zl of Callianassa japonica (= Neotrypaea japonica) and 
C. petalura (= N. petalura) could be differentiated solely 
by the presence (in the former) or the absence (in the 
latter) of a coxal seta present in the second maxilliped. 
We observed that the morphological characters used to 
separate A. darrylfelderi and A. australis are very variable 
and significantly hinder the differentiation between these 
species. 

COI and 16S regions have been widely used to delimit 
species in crustaceans (Costa et al., 2007; Lefébure et al., 
2006; Magalhães et  al., 2016). According to our results, 
the divergence between A. darrylfelderi and A. australis 
is above the lower interspecific distances reported in 
the literature (Costa et  al., 2007; Lefébure et  al., 2006; 
Magalhães et  al., 2016), which supports our hypothesis. 
Phylogenetic analysis showed confusing results. While 
phylogenetic inference with 16S region recovers both 
species as sister groups, the COI hypothesis groups both 
species in the same clade but with a low support. This 
could be due either to the lack of genetic information 
regarding Axianassa genus or to a close relationship 
between A. darrylfelderi and A. australis. Nonetheless, 
the haplotype networks revealed a great genetic distance 
between both species, supporting our hypothesis. 
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Table 2
Comparison between larva zoea I of A. australis and A. darrylfelderi. Rodrigues and Shimizu, 1992 (1); Ngoc-Ho, 1981 (2); Strasser 
and Felder, 2005 (3).

Axianassa australis 
(1)

Axianassa australis 
(2)

Axianassa australis 
(3)

Axianassa darrylfelderi 
(Present study)

Rostrum As long as antennae As long as antennae As long as antennae As long as antennae
Eyes Round, sessile Round, sessile Round, sessile Round, sessile
Abdomen Somite 5 with lateral 

spines 
Somite 6 fused with 
telson,

Somite 5 with lateral 
spines 
Somite 6 fused with 
telson,

Somite 5 with lateral 
spines
Somite 6 fused with 
telson

Somite 5 with lateral 
spines
Somite 6 fused with 
telson

Antennule Unsegmented Unsegmented Unsegmented Unsegmented
Distal setae 3 aesthetascs + 2 setae 3 aesthetascs + 2 setae 6 aesthetascs 5 aesthestascs + 1 seta
Subterminal plumose Absent Present Present Present
Antenna:
Spine on peduncle
Exopod
Endopod

Absent
Spine + 10 setae 
3 apical setae

Present
Spine + 10 setae
3 apical setae

Present
Spine + 8 – 10 setae
3 apical setae

Present
Spine + 10 setae
3 apical setae

Mandibles Asymmetrical Asymmetrical Asymmetrical Asymmetrical
Maxillule:
Endopod

Coxal endite
Basal endite

Unsegmented, 3 apical 
setae 
4 setae 
4 setae

Unsegmented, 3 apical 
setae 
4 setae 
4 setae

Unsegmented 2-3 
apical setae
3-4 setae
2 setae, 2 spines

Unsegmented, 3 apical

4 setae
2 setae, 2 spines

Maxilla:
Scaphognathite
Endopod
Coxal endite
Basal endite

5 setae
Unsegmented, 2 setae
4 setae 
8 setae

5 setae
Unsegmented, 2 setae
5 setae
8 setae

3-5 setae
Unsegmented, 2 setae
3-5 setae 
7-10 setae

5 setae
Unsegmented, 2 setae
3-5 setae
7-9 setae

Maxilliped I:
Exopod

Endopod

Basis

2-segmented, 4 apical 
setae 
4-segmented. 1,0,1,4 
setae 
3 mesial, 2 lateral 

2-segmented, 4 apical 
setae 
4-segmented, 1,1,2,5 
setae
1+2+1 setae

Unsegmented, 4 apical 
setae
4-segmented, 1,1,2,4-5 
setae
1+2+1 setae

Unsegmented, 4 apical 
setae
4 segmented. 1,1,2,5

1+2+1 setae
Maxilliped 2:
Exopod

Endopod

Basis

2-segmented, 4 apical 
setae, 3 lateral setae 
4-segmented. 0,0,3,5 
setae 
No setae

2-segmented, 4 apical 
setae 
4-segmented, 0,0,2,4 
setae
No setae

Unsegmented, 4 apical 
setae 
4-segmented, 0-1,0-1,0-
2,4-5 setae
No setae

Unsegmented, 4 apical 
setae 
4-segmented. 1,1,2,5 
setae
No setae

Maxilliped 3:
Exopod
Endopod
Pereopods

2-segmented, no setae
Absent
Absent

2-segmented, no setae
Absent
Pereopods 1 and 2 
present as small buds

2-segmented, no setae
Absent
Pereopod 1 as small 
bilobed bud 

2-segmented, no setae
Absent
Absent

Telson processes
Medial spine
Anomuran hair

7 +7
Absent
Present

7 +7
Absent
Present

7 + 7
Absent
Present

7 + 7
Absent
Present
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