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Abstract
Parazen is a monotypic genus (i.e., containing only 
one species) of ray-finned fishes belonging to the 
family Parazenidae and the order Zeiformes (Dories). 
It is a deep-water fish with a geographic locality 
ranging throughout the Atlantic, Pacific, Indian, and 
Caribbean oceans. Although Parazen is thought to 
contain only one species (P. pacificus), preliminary 
data based on observed morphological variation 
correlated with different regions indicates multiple 
species. This project, by means of 2-D morphometric, 
and meristic analysis, investigates morphological 
variation among Parazen fishes collected from all 
recorded oceans to gain insight into the geographic 
variation of this fish, and whether Parazen constitutes 
more than one species. 

Introduction/Background
The genus Parazen is characterized by the presence 
of a single lateral line, which is what separates it from 
other Zeiform fishes (Kotylar, 2001). Due to the large 
geographic separation between Parazen populations 
(Figure 1) , preliminary research has been done to 
highlight the morphological and molecular difference 
between Parazen of different geographic localities. 
This research, based on the analysis of the CO1 gene 
assembled from multiple Parazen specimens across 
its geographic range supports the hypothesis (Figure 
2) that Parazen may actually encompass more than 
one cryptic species, and that the observed variation 
among geographic populations is the result of species 
boundaries (Tyler et al., 2003). This project is part of 
a larger research project ongoing by the Grande Lab 
that involves understanding the evolution of the order 
of Zeiform fishes (Grande et al., 2018).

Figure 1. Worldwide Distribution of Parazen (Modified 
Google Earth and Fishnet2 image by Mark V. H. Wilson)

Research Objectives
This research aims to capture how geographic 
separation of Parazen pacificus may lead to 
diversification and speciation by means of…

● Quantifying morphological variation within the genus 
Parazen

● Correlating morphological variation with geographic 
locality

● Determine the species composition of Parazen based 
on the results

Figure 2. BOLD I.D Tree for Parazen pacificus (Singer, Grande, and Wilson)

Methodology
Data was collected from X-rays of 48 adult Parazen specimens from the four 
known oceans of origin.
Morphometric Methods:

●Utilizing the plugin PointPicker, 19 landmarks were compared from each specimen
●Landmarks were used to create computer generated graphs of Procrustes fit and 

principal component analysis
Meristic and Measurement Methods:

●Meristic data involving number of dorsal and anal spines/rays
●Measurements of areas of interest: Dorsal and anal fin base, standard length.

Results
Morphometric Results:
Figure 3. showcases the landmarks marked by PointPicker and compares them 
between all landmarked specimens. Landmarks appear to be localized to the 
average, which is indicated by the labeled blue dots. 
Figure 4. represents the principal component analysis, which illustrates the 
morphometric variation of all landmarked specimens and is sorted by geographic 
locality. Little to no separation seen between Caribbean and Pacific specimens that 
corroborates preliminary data.
Meristic and Measurement Results:
Figure 5. is a collection of the measurements of interest and meristic data involving 
dorsal and anal spines/rays for all 48 Parazen specimen. Little to no significant 
difference  is determined based in the measurements of the standard length, dorsal 
fin base, or anal fin base. Meristic data on the dorsal spines/rays shows slight 
variation as the Atlantic specimens more often displayed 37 spines, while other 
specimens displayed between 34-36 dorsal rays/spines.

Discussion/Conclusion
The lack of spread between the landmark points in the Procrustes fit 
graph illustrates an absence of significant variation between the main 
areas of interest that past researchers have considered to be places of 
possible diversification. The principal component analysis displays a 
lack of variation between specimens of the Atlantic and Pacific oceans, 
and the Caribbean and Pacific ocean which were the main locations of 
interest due to their large geographic separation. Measurements of the fin 
bases and standard lengths show little to no difference between 
specimens of different oceans, which means that if variation is present, it 
is not displayed in these specific characteristics. There is promise shown 
in the number of dorsal spines/rays between geographic localities with 
the Atlantic specimens often having 37 spines/rays, which may reveal 
speciation of Parazen pacificus between the Atlantic ocean and other 
oceans. These results demonstrate a slight morphological difference 
between Parazen pacificus of different oceans, which may exhibit 
speciation between specimens with large geographic separations. For 
future research, additional specimens are needed for tissue collection and 
DNA sampling. Parazen are very deep water and solitary fishes, so they 
are underrepresented in museum collections. This lack of considerable 
specimens holds researchers back from doing more in depth studies on 
the molecular differences of Parazen fishes.
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Figure 3. Procrutes Fit of Collected Parazen Specimens

Figure 4. Principal Component Analysis of Collected Parazen Specimens

Figure 5. Meristic and Measurement Data of Parazen pacificus specimens
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