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Abstract 
A helminthological examination was performed on 114 specimens of sciaenids that were captured on the 
Alvarado coast, Veracruz, Mexico, between August 2004 and July 2006. Bairdiella chrysoura (n = 15); 
Cynoscion arenarius (n = 31); Menticirrhus americanus (n = 16); Menticirrhus littoralis (n = 33) and Umbrina 
coroides (n = 19). 26 parasites were identified at the species, 12 genus and 5 family levels, as follows: 21 
digeneans (14 adults and 7 metacercariae), 9 monogeneans, 7 nematodes (4 adults and 3 larvae), 2 cestodes 
(larvae), and 4 acanthocephalans (adults). Digeneans and monogeneans were the most abundant. Helminths with 
the highest prevalence in all five communities were Pseudorhamnocercoides stichospinus and Tetraphyllidae. 
The species with highest mean intensity were Diplomonorchis leiostomi and Tetraphyllidae, and 
Hysterothylacium sp., were registered in the five communities. Significant correlations between the host total 
length and species richness, U. coroides (r = 0.54), and total length and abundance, M. americanus (r = 0.63), 
were found. The highest similarity was recorded among communities of M. americanus and M. littoralis. The 
infracommunities and component communities in species richness and diversity, in all cases, were within ranges 
observed in most marine fish helminth communities.  

Keywords: infracommunity, component community, helminths, parasite, Mexico 

1. Introduction 
Communities of parasitic helminths in marine fish are as rich and abundant as those found in birds and mammals 
(Holmes, 1990), particularly in hosts from tropical latitudes (Rohde & Heap, 1998). The helminth richness and 
abundance, e.g., Acanthopagrus australis, Lethrinus miniatus and Plectropomus leopardus, can be explained by 
the continuity and stability of the marine environment (Rohde & Heap, 1998; Madhavi & Sai-Ram, 2000), the 
gregarious habits and vagility of hosts (Sasal et al., 1997), the diversity of their feeding habits with diet changes 
according to their growth and length (Marcogliese & Cone, 1997; Lo et al., 1998; Muñoz et al., 2006; Lagrue et 
al., 2011), as well as, the phylogenetic relations and environmental factors (Morand et al., 2000). On the other 
hand, communities of parasitic fish helminths in the southeastern Gulf of Mexico and the Caribbean Sea are as 
rich and abundant as those from other latitudes (Sánchez-Ramírez & Vidal-Martínez 2002; Aguirre-Macedo et al., 
2007; Montoya-Mendoza et al., 2014, 2016, 2017), as it has been registered in some sciaenids from the US 
Atlantic Coast, such as Leiostomus xanthurus and Micropogonias undulatus (Thoney, 1991, 1993), and from 
Brazil, Menticirrhus americanus (Chaves & Luque 1999), Micropogonias furnieri (Alves & Luque, 2001), 
Cynoscion guatucupa and Macrodon ancylodon (Sabas & Luque, 2003), Paralonchurus brasiliensis (Luque et 
al., 2003), Menticirrhus ophicephalus, Paralonchurus peruanus, Sciaena deliciosa, Sciaena fasciata, and 
Stellifer minor (Oliva & Luque, 1998), and Sciaena deliciosa (Iannacone et al., 2010). Here, we describe the 
helminth community found in Bairdiella chrysoura (Lacepède), Cynoscion arenarius (Ginsburg), Menticirrhus 
americanus (Linnaeus), Menticirrhus littoralis (Holbrook), and Umbrina coroides (Cuvier), in terms of species 
composition, richness, diversity, and similarity. 
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2. Method 
2.1 Sampling Procedures 

A total of 114 organisms from five species of Sciaenidae were examined between August, 2004 and February, 
2007. Specimens were caught in Playa Las Barrancas (18º59′31″ N, 95º57′83″ W), Municipality of Alvarado, 
Veracruz, Mexico, using a beach seine net (500 m L × 4 m H; ¼ mesh). All collected fish were transported alive 
to the laboratory, and placed in 1,000 L seawater tanks. Dead organisms were kept in plastic containers with ice 
and transported to the lab for examination within 24 h post-capture. Taxonomic Identifications of fish were made 
according to Froese and Pauly (2018). Tissues and organs were reviewed using a stereomicroscope. The external 
examination included skin, scales, fins, gills, eyes, nostrils, mouth, and anus. Gills were removed and analyzed 
separately in Petri dishes with seawater. The internal examination included mesenteries, liver, kidney, and 
gonads. The whole digestive system was placed in Petri dishes with 0.75% saline for examination. Helminths 
were fixed with hot formalin 4%, and preserved in ethanol 70%. For taxa identification, monogeneans, digeneans, 
cestodes, and acanthocephalans were stained using either Mayer’s paracarmine, Gomori’s triple stain or Erlich’s 
hematoxylin, and then dehydrated in a graded alcohol series, cleared with clove oil, and mounted whole in 
Canada balsam. Nematodes were studied on temporary slides and cleared in glycerin, and then preserved in 
alcohol 70%. To study sclerotized structures, some monogenean specimens were fixed with ammonium picrate 
(Vidal-Martínez et al., 2001). Voucher specimens were deposited at the National Helminths Collection 
(Colección Nacional de Helmintos) (CNHE), Institute of Biology of the National Autonomous University, 
Mexico City.  

2.2 Sample Size 

Helminth communities in the five sciaenid species were analyzed at the component community (all helminths in 
all individuals per species examined), and infracommunity (helminths in each fish examined) levels (Holmes & 
Price, 1986). Helminth species richness observed was one measure of the adopted community structure. 
Sampling adequacy for the component community was assessed with a procedure similar to the one used for 
helminth parasites communities of L. campechanus (Montoya-Mendoza et al., 2014) and L. synagris 
(Montoya-Mendoza et al., 2016), using a randomized (100×) sample-based species accumulation curve 
computed in EstimateS (version 8.5 RK Colwell, http://viceroy.eeb.unconn.edu/estimates) (Moreno & Halffter, 
2001). For the component community, we examined the asymptotic richness based on the Clench’s model 
equation (Soberon & Llorente, 1993), along with the final slope of the randomized species accumulation curve 
(Jiménez-Valverde & Hortal, 2003). Clench’s model is described by the following function: 

V2 = (a × V1)/[1 + (b × V1)]                             (1) 

where, V2 is the observed richness, V1 is the number of hosts examined, and a and b are curve parameters; a 
equals the new species adding rate, and b is a parameter related to the curve shape. These values were calculated 
using the EstimateS and Statistica softwares (StatSoft, Inc., Tulsa, Oklahoma) as in Jiménez-Valverde and Hortal 
(2003). The slope of the cumulative species curve was calculated as a/(1 + b × n)2, where a and b are parameters 
cited above, and n is the number of hosts examined for a given component. The Clench’s model equation allows 
estimating the total number of species in a component as a/b. To calculate the number of rare species missing at 
the component community level, the nonparametric species-richness estimator bootstrap was calculated from 
data observed, as recommended by Poulin (1998).  

2.3 Data Analysis  

Prevalence (percentage of infected hosts) and mean intensity (mean number of parasites per infected fish), were 
calculated following Bush et al. (1997); as well as the correlation between the total number of species with the 
total number of helminths, and compared with the host size and diversity. We analyzed the distribution of 
helminth species, and abundance for component community, using rank-abundance curves. Data was adjusted 
with predictive distribution models (x2, p = 0.05), recording the dominant species in each community. These 
values were calculated using PAST version 3.14 (Hammer et al., 2001). The Shannon diversity index (H’), was 
calculated for the component community as in Magurran (2004). Infracommunity descriptors included the mean 
number of helminth species per fish, the mean number of helminth individuals per fish, and the mean value of 
the Brillouin’s diversity index per fish (H). Similarity among all five parasites communities from Bairdiella 
chrysoura, Cynoscion arenarius, Menticirrhus americanus, Menticirrhus littoralis, and Umbrina coroides, was 
estimated with a cluster analysis using the Bray Curtis similarity index (Magurran, 2004).  
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3. Results 
A total of 114 fish of 5 sciaenid species: silver perch, B. chrysoura (n = 15), sand weakfish, C. arenarius (n = 31), 
southern kingcroaker, M. americanus (n = 16); gulf kingcroaker, M. littoralis (n = 33), and sand drum, U. 
coroides (n = 19). Mean (±SD) length (cm) and weight (g) of specimens were: B. chrysoura (16.2±1.3, 
48.4±17.7); C. arenarius (18.9±2.7, 68.4±26.7); M. americanus (25.1±4.6, 181.9±77.2); M. littoralis (24.6±3.8, 
141.8±65.6); and U. coroides (17.4±3.12, 73.9±31.7).  

 

Table 1. Infection parameters and site of infection of the helminth parasites of five species of sciaenids from 
Alvarado, Veracruz, Mexico 

Species 

 
Bairdiella chrysoura  

(n = 15) 
 Cynoscion arenarius 

(n = 31) 
Menticirrhus americanus 

(n = 16) 
Menticirrhus littoralis  

(n = 33) 
 Umbrina coroides 

(n = 19) 

Site 
nhp 
(% prev) 

tnhl 
(Pi) 

Int 
(range) 

 nhp 
(% prev)

tnhl 
(Pi) 

mnt 
(range)

nhp 
(% prev)

tnhl 
(Pi) 

mnt 
(range) 

nhp 
(% prev)

tnhl 
(Pi) 

mnt 
(range) 

 nhp 
(% prev) 

tnhl 
(Pi) 

mnt 
(range) 

TREMATODA                   

Adults                   

Bucephalus cynoscion  
Hopkins, 1956 

i     11* 
(16.1) 

23 
(0.06)

4.6±4.1
(2-12)

          

Diplomonorchis leiostomi**  
Hopkins, 1941 

i           6* 
(18.2) 

1214 
(0.289) 

202±220 
(7-554) 

 15 
(78.9) 

1257 
(0.52)

83.8±121
(1-421) 

Glaucivermis spinosus** 
Overstreet, 1971 

i        4  
(25) 

418 
(0.41) 

105±97 
(11-196)

13* 
(39.4) 

338 
(0.081) 

104±97 
(3-83) 

 8* 
(42.1) 

364 
(0.15)

45.5±43.7
(1-137) 

Hurleytrema catarinensis  
Amato, 1982 

i           3  
(9) 

26 
(0.006) 

86±6.5 
(2-15) 

    

Lecithaster confusus** 
Odhner, 1905 

i           1* 
(3) 

9 
(0.002) 

9±- 
(3) 

 1 
(5.2) 

3 
(0.001)

3±- 
(3) 

Lecithochirium musculus  
(Looss, 1907) 

i        1* 
(6.2) 

2 
( 0.002)

2±- 
(2) 

       

Opecoeloides fimbriatus  

(Linton, 1934)  

i        9* 
(56.3) 

28 
(0.027)

3.1±2.1 
(1-8) 

3 
(9) 

5  
(0.001) 

1.6±1.2 
(1-3) 

    

Pleorchis americanus 
Lühe, 1906  

i     14 
(19.3) 

12 
(0.03)

2±0.9 
(1-3) 

       1* 
(5.2) 

3 
(0.001)

3±- 
(3) 

Pseudopecoelus manteri** 
Sogandares & Hutton, 1958 

i 2* 
(13.3) 

3 
(0.007) 

1.5±0.7 
(1-3) 

              

Siphodera vinaledwardsii  
(Linton, 1901) 

i 6 
(40) 

30 
(0.07) 

5±3.1 
(1-10) 

              

Stephanostomum interruptum  
Spark & Thatcher, 1958 

i 4* 
(26.7) 

22 
(0.05) 

5.5±6.4 
(1-15) 

 13* 
(42) 

45 
(0.117)

3.5±2.8
(1-9) 

          

Stephanostomum sentum**  
(Linton, 1910) 

i        6* 
(37.5) 

34 
(0.033 )

5.7±5.1 
(3-16) 

8* 
(24.2) 

21 
(0.005) 

2.6±1.7 
(1-6) 

    

Stephanostomum sp. i     3 
(9.7) 

4 
(0.005)

1.3±0.6
(1-2) 

3 
(18.8) 

4 
(0.004)

1.3±0.6 
(1-2) 

       

Metacercariae                   

Bucephalus sp.   

f 

    1* 
(3.2) 

1 
(0.01)

1±0.0 
(1) 

          

Cardiocephaloides sp.  b     11* 
(35.5) 

31 
(0.08)

2.8±2.6
(1-8) 

   1* 
(3) 

17 
(0.004) 

17±- 
(17) 

 3* 
(15.7) 

9 
(0.004)

3±3.4 
(1-7) 

Diplostomum sp. e 1* 
(6.6) 

1 
(0.002 

1±- 
(1) 

              

Lepocreadium sp. i 4* 
(26.7) 

8 
(0.02) 

2±2 
(1-5) 

              

Rhipidocotyle sp.** f     14* 
(19.3) 

12 
(0.031)

2±0.9 
(1-4) 

          

Stephanostomum sp. i, f     2* 
(6.5) 

2 
(0.01)

1±0 
(1) 

   1 
(3) 

1 
(0.001) 

1±- 
(1) 

 3 
(15.8) 

4 
(0.002)

1.3±0.6 
(1-2) 

Didymozoidae gen. sp. i 1* 
(6.7) 

1 
(0.002) 

1±- 
(1) 

              

Trematoda gen. sp.  h,g 1 
(6.7) 

66 
(0.16) 

66±- 
(66) 

    1 
(6.2) 

2 
( 0.002)

2±- 
(2) 

    1 
(5.2) 

3 
(0.001)

3±- 
(3) 

MONOGENEA                   

Hargicotyle louisianensis  

(Hargis, 1955) 

g        2  
(12.5) 

2 
(0.002)

1±0 
(1) 

10  
(30.3) 

11 
(0.003) 

1.1±0.3 
(1-2) 

    

Cynoscionicola pseudoheteracantha  
(Hargis, 1957)  

g     6  
(19.4) 

14 
(0.036)

2.3±3.3
(1-9) 

       11 
(57.9) 

18 
(0.008)

1.6±0.9 
(1-3) 

Neoheterobothrium cynoscioni  
(MacCallum, 1917)  

g     1  

(3.2) 

1 

(0.03)

1±0 

(1) 

          

Pedocotyle minima  
Hargis, 1955 

g 3 
(20) 

9 
(0.022) 

3±2 
(1-5) 

              

Rhamnocercus bairdiella  
Hargis, 1955 

g 8 
(53.5) 

203 
(0.49) 

25.4±28 
(2-84) 
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Rhamnocercus margaritae  
Fuentes-Zambrano, 1997 

g 3 
(20) 

9 
(0.022) 

5±3.6 
(1-9) 

              

Rhamnocercus rhamnocercus  
Monaco, Wood & Mizelle, 1954 

g               9  
(47.3) 

549 
(0.226)

61±34.5 
(12-111)

Pseudorhamnocercoides stichospinus 
(Seamster & Monaco, 1956)  

g        16 
(100) 

509 
(0.497)

31.8±34.1
(5-128) 

29  
(87.9) 

2418 
(0.58)

83.3±91.8 
(10-353) 

    

Encotyllabe sp.  g        3  
(18.8) 

3 
(0.003)

3±0 
(1) 

2  
(6) 

2 
(0.001) 

1±0 
(1) 

    

CESTODA                   

Larvae                   

Callitetrarhynchus sp.   

i 

1 
(6.7) 

10 
(0.02) 

10±- 
(1) 

              

Tetraphyllidae gen. sp. i 6* 
(40) 

40 
(0.09) 

6.7±6 
(1-14) 

 20* 
(64.5) 

103 
(0.267)

5.2±8.9
(1-42)

5* 
(31.3) 

12 
(0.012)

1.7±1.1 
(1-4) 

10* 
(33.3) 

63 
(0.015) 

5.7±4.4 
(1-15) 

 10* 
(52.6) 

76 
(0.03)

7.6±4.6 
(1-13) 

NEMATODA                   

Adults                   

Hysterothylacium fortalezae  
Deardoff & Overstreet, 1980 

i     16* 
(51.6) 

104 
(0.269)

6.5±6.4
(1-23)

          

Hysterothylacium reliquens  
Norris & Overstreet, 1975  

i, m     9 
(29) 

18 
(0.047)

2±2 
(1-8) 

3  
(18.8) 

5 
(0.005)

1.7±1.1 
(1- 3) 

1* 
(3) 

1  
(0.001) 

1±- 
(1) 

 1* 
(8.3) 

3 
(0.0012

3±- 
(1) 

Spirocamallanus cricotus**  
Fusco & Overstreet, 1978 

i           1* 
(3) 

2 
(0.001) 

2±- 
(2) 

    

Capillaridae gen. sp.  i        1 
(6.2) 

1 
(0.0002)

1±-  
(1) 

1* 
(3) 

1 
(0.001) 

1±- 
(1) 

    

Larvae                   

Contracaecum sp. i     1 
(3.2) 

1 
(0.003)

1± 
(1) 

       1 
(5.2) 

1 
(0.001)

1± 
(1) 

Cucullanus sp. i               1* 
(5.2) 

5 
(0.002)

5±- 
(5) 

Hysterothylacium sp. i 3 
(20) 

6 
(0.014) 

2±1.7 
(1-4) 

 11 
(35.5) 

15 
(0.039)

1.4±0.5
(1-2) 

1 
(6.2) 

1 
(0.0002)

1±- 
(1) 

6* 
(18.2) 

8 
(0.002) 

1.3±0.5 
(1-2) 

 12* 
(63.1) 

29 
(0.01)

2.4±1.3 
(1-5) 

ACANTHOCEPHALA                   

Dollfusentis chandleri  
Golvan, 1969 

i        3 
(18.8) 

3 
(0.003)

1±0 
(1) 

    10* 
(52.6) 

87 
(0.036)

8.7±10 
(2-35) 

Tegorhynchus furcatus V 
an Cleave & Lincicome, 1939 

i           18 
(54.5) 

585  
(0.04)

3.2±2.4 
(1-9) 

 1* 
(5.2) 

1 
(0.001)

1±- 
(1) 

Serrasentis sagittifer  
(Linton, 1889)  

i               1* 
(5.2) 

1 
(0.001)

1±- 
(1) 

Acanthocephala gen. sp.** i               2* 
(10.5) 

7 
(0.003)

3.5±0.7 
(3-4) 

Note. *, new host record; **, new record for Mexico; nhp, number of hosts parasitized; tnhl, total number of 
helminthes; Int, mean intensity; Pi, proportional abundance; prev (%), prevalence. i, intestine; m, mesentery; g, 
gill; b, brain; h, heart; f, fin; e, eye.  

 

3.1 Prevalence 

The parasites identified (26 at species level, 12 at genus and 5 at family) 21 belong to trematodes (14 adults and 
7 metacercariae), 9 monogeneans, 2 cestodes (larvae), 7 nematodes (4 adults and 3 larvae), and 4 
acanthocephalans (adults) (see Table 1). By group of parasites for each host species, the host with the highest 
proportion of trematode species corresponded to C. arenarius with 8 sp. (53.3%), followed by M. littoralis (8 sp., 
47%), U. coroides (7 sp., 38.8%) and B. chrysoura (7 sp., 53.8%). For the nematode species the proportions were 
26.6%, 23.5% and 22.2%, in C. arenarius, M. littoralis and U. coroides, respectively, and the host with the 
highest proportion of acantocephalans species was for U. coroides (4 sp., 22.2%).  

Within the parasitic load for each host species, in M. littoralis, the monogenean R. stichospinus and the 
trematode D. leiostomi, recorded the highest relative abundance with 2418 helminthes (Pi = 0.58) and 1257 
helminthes (Pi = 0.52) respectively, as well as the highest prevalence 88% and 79%, respectively, followed by 
larvae of Tetraphyllidae (64%) in C. arenarius and the nematode Hysterothylacium sp. (63%) in U. coroides. On 
the other hand, the larvae of Hysterothylacium sp., were recorded in the five hosts species, and Hysterothylacium 
reliquens recorded in four host species and Cardiocephaloides sp., in three. This study reports 8 new locality 
records and 38 new host records (Table 1). 

3.2 Sample Size 

Analysis of cumulative species curves for component community suggested that the inventory of helminth 
species was almost complete, and slope of the cumulative species curve was at or near 0.1 (bxi ≤ 0.1) for C. 
arenarius and M. littoralis, but not for B. chrysoura (0.21), M. americanus (0.19), and U. coroides (0.18). 
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However, we collected from 74-90% of species for each community. Clench’s model showed that there are some 
missing species (Table 2). 

 

Table 2. Component community parameters of helminth parasites in five species of sciaenids from Alvarado, 
Veracruz, Mexico  

Host n #th So Se R2 bxi % sp Cle SBoot 

B. chrysoura 15 408 13 17 0.9999 0.21 74 15 

C. arenarius 31 386 15 17 0.9987 0.05 89 16 

M. americanus 16 1024 14 18 0.9992 0.19 77 16 

M. littoralis 33 4195 16 20 0.9918 0.08 85 19 

U. coroides 19 2420 18 21 0.9897 0.18 81 20 

Note. n, number of hosts examined; #th, total number of helminths; So, number of observed helminth species; Se, 
number of helminth species estimated with Clench model; R2, correlation coefficient between date and Clench 
model; bxi, date of the condition species curve as calculated from Clench model; % sp. Cle, proportion of species 
by the Clench model; SBoot, richness estimated by Bootstrap.  

 

3.3 Richness and Abundance Correlation 

Significant correlations (α = 0.05*) between the total number of species (S) and total number of helminths (N) 
with total host length in U. coroides (r = 0.54) and M. americanus (r = 0.63), respectively, were found. No other 
correlations were significant, excepting that between richness and diversity (Table 3). 

 

Table 3. Correlation coefficient between helminth parasitic and community parameters in five sciaenids species 
from Alvarado, Veracruz, Mexico 

Host n S L vs S L vs N L vs H’ % pre vs mean int N vs H’ S vs H’ 

C. arenarius 19 13 0.15 0.24 0.34 0.37 0.0006 0.69* 

B. chrysourus 15 15 0.21 0.48 0.001 0.005 0.1 0.63* 

M. americanus 16 14 0.31 0.63* 0.03 0.06 0.005 0.57* 

M. littoralis 33 16 0.06 0.35 0.02 0.08 0.0003 0.59* 

U. coroides 19 18 0.54* 0.08 0.34 0.37 0.0006 0.69* 

Note. n, number of hosts examined; S, number of observed helminth species; L, total length of the host; N, 
number of helminths; H’, Shannon-Wiener diversity index; *, significant correlations. 

 

3.4 Abundance Distribution  

The abundance distribution of helminth parasites for each of the component communities was analyzed through 
rank-abundance curves, and it was pointed out to the parasite species with the highest proportional abundance. 
Three component communities were adjusted to the log-normal predictive distribution, y and two were adjusted 
to the broken-stick predictive distribution; in four of the communities the dominant species showed a 
proportional abundance near or greater than Pi = 0.5, except for H. fortalezae (hf, pi = 0.27) in C. arenarius 
(Table 1, Figure 1). 
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Figure 1. Dominant species of the parasite component communities of five species of sciaenids from Alvarado, 

Veracruz, Mexico 

Note. Hosts: Ba, B. chrysoura; Ca, C. arenarius; Ma, M. americanus; Ml, M. littoralis; Uc, U. coroides. Parasites: 
rb, R. bairdiella; hf, H. fortalezae; ps, P. stichospinus; dl, D. leiostomi. 

 

3.5 Component Communities and Infracommunities 

In the component communities, the highest number of helminths (4195 and 2420) and the highest species 
richness (17 and 18) were recorded for the community of M. littoralis and U. coroides, respectively, while for the 
other communities the records were well below these. Meanwhile, diversity indexes < 2.0 were observed, except 
for the community of parasites in C. arenarius (H’ = 2.05), even though this community was one of the least rich 
and least abundant (Table 4). 

 

Table 4. Descriptive parameters of the component communities of five sciaenids species from Alvarado, 
Veracruz, Mexico 

Host n #th S H’ J’ IB-P spd 

B. chrysoura 15 408 13 1.7 0.7 0.3 R. bairdiella 

C. arenarius 31 386 15 2.05 0.75 0.26 H. fortalezae 

M. americanus 16 1024 14 1.1 0.4 0.4 P. stichospinus 

M. littoralis 33 4195 17 1.14 0.4 0.57 P. stichospinus 

U. coroides 19 2420 18 1.38 0.47 0.50 D. leistomi 

Note. #th, No. total helminths; S, richness; H’, Shannon-Wiener diversity index; J’, Evenness index; IB-P, 
Berger-Parker dominance index; spd, dominant species. 

 

On the other hand, we recorded that one of the 114 hosts examined had no parasites, but all the others had from 1 
to 9 species of parasites. Usually the record was between two and four, and up to six species, as observed in the 
community of U. coroides (Table 5). The most frequent co-occurrences were: Tetraphyllidae and H. fortalezae in 
C. arenarius (11/31 hosts), P. stichospinus and Choricotyle louisianensis in M. littoralis (9/33 hosts), D. 
leiostomi and Hysterothylacium sp., in U. coroides (11/19 hosts), and R. bairdiella and R. margaritae in B. 
chrysoura (4/15 hosts). 

 

Table 5. Frequency of parasite species per host in five species of sciaenids from Alvarado, Veracruz, Mexico 

Host 
Number of parasite species per host 

0 1 2 3 4 5 6 7 8 9 

B. chrysoura  3 3 3 4 2     

C. arenarius  4 5 4 13 1 2 1  1 

M. americanus   6 3 1 3 3    

M. littoralis  6 8 4 4 4 5 1 1  

U. coroides 1 1  2 1 5 8   1 
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In general, trematodes and nematodes are the most numerous parasities species in marine fish, among them the 
sciaenids (Rohde & Heap, 1998; Zander et al., 1999), including those from tropical (Moravec et al., 1997; Sabas 
& Luque, 2003; Luque & Poulin, 2007), and temperate latitudes (Zander et al., 1999; Madhavi & Sai-Ram, 
2000), and Our results also showed this condition, these results are similar to records in other sciaenids from the 
USA (Thoney, 1991, 1993), Peru (Oliva & Luque, 1998), and Brazil (Chaves & Luque, 1999; Alves & Luque, 
2001; Sabas & Luque, 2003), adding that in our records of the parasites of U. coroides, the number of 
acanthocephalans (4 sp.) is high with respect to the registry for other scianids.  

Records of larval stage parasites, such as Callitetrarhynchus sp., Contracaecum sp., Cardiocephaloides sp. And 
Rhipidocotyle sp., suggest the importance of sciaenids as intermediate hosts for completing life-cycles of 
parasites (Overstreet, 1978; Deardorff & Overstreet, 1981; Sánchez-Ramírez & Vidal-Martínez, 2002; 
Aguirre-Macedo et al., 2007), the importance is also highlighted of sciaenids in the food chain in the area 
(Chaves & Luque; 1999; Sánchez-Ramírez & Vidal-Martínez, 2002; Luque & Poulin, 2004). On the other hand, 
it is generally considered that the larger the host the higher richness and abundance (Holmes, 1990; Bush et al., 
1990), this was confirmed, with the richness of community parasites for U. coroides and M. americanus. This 
greater richness of parasites in the larger fish, usually responds to greater vagility, to greater contact with 
infected intermediate hosts, to a higher probability of infection; and for these fish, it also responds to eating 
habits (Poulin & Mouillot, 2003; Poulin et al., 2003). These aspects were pointed out for the community of 
parasites of Caranx hippos from the study area (Montoya-Mendoza et al., 2017). 

In relation to the abundance distribution types, our communities of parasites were adjusted to the log-normal and 
stick-broken models, these types of distribution are frequent for parasitic helminth communities of marine fish 
(Poulin & Justine, 2008), even when, two species of parasites were the most abundant (P. stichospinus on M. 
littoralis, D. leiostomi on U. coroides), and that exceed all others. Therefore, dominance of these species had 
effects on the abundance distribution type (log-normal), and in these communities is different from the 
broken-stick model with C. arenarius in H. fortalezae and Tetraphyllidae, as codominant species; and also in M. 
americanus with Glaucivermis spinosus and P. stichospinus as codominant species. The different communities 
adapted to one type of distribution model or the other, showing that, in all community components, they have a 
high proportion of species of medium and low abundance. These types of species have effects on the community 
components richness. 

The similarity analysis revealed that sciaenids have and share a helminth fauna, as the Rhamnocerchus sp., 
Hargicotyle sp., and Pseudorhamnocercoides sp., or Glaucivermis spinosus and Stephanostomum sentum. 
Meanwhile, the highest similitude was observed among M. americanus with M. littoralis, and between U. 
coroides with C. arenarius, considering that they are sympatric species living in the place. This aspect was 
registered for some lutjanids and carangids species in the on the site (Montoya-Mendoza et al., 2014, 2016; 
2017), and for carangids from other places (Sánchez-Ramírez & Vidal-Martínez, 2002; Aguirre-Macedo et al., 
2007). 

On the other hand, the parasite communities in five sciaenids are as rich and diverse as those in marine hosts in 
temperate (Châari et al., 2015) and tropical zones (Luque & Poulin, 2007; Madhavi & Triveni-Lakshmi, 2012), 
both in community components and infracommunities, especially with parasitic helminth communities of 
sciaenids from the west coast of the Atlantic. e.g., Leiostomus xanturus (S = 19, S = 6±1.9, H’ = 1.4±0.69) and 
Micropogonias undulatus (S = 21, S = 7.3±2.3, H’= 1.8±0.63) (Thoney, 1993); Cynoscion guatucupa (S = 15, S 
= 4.6±1.8) and Macrodon ancylodon (S = 14, S = 2.8±1.3) (Sabas & Luque, 2003); Menticirrhus americanus (S 
= 12, S = 2.2±1.3, H = 0.56±0.28) (Chaves & Luque, 1999); Micropogonias furnieri (S = 20, S = 2.9±2, H = 
0.49±0.41) (Alves & Luque, 2001), and Paralonchurus brasiliensis (S = 12, S = 2.1±0.9) (Luque et al., 2003). 
Finally, it has to be said that parasitic relations of hosts in wild populations, with biological, commercial and 
food relevance, and high farming potential, as those of sciaenids (Ohs et al., 2013), pose no zoonotic risk, and 
their parasitic helminth communities are rich and diverse.  
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