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Abstract 
Ichthyoplankton data provide a base for research into population dynamics of major fishery species. 
Information on ichthyoplankton ecology forms an important component of stock assessment and fishery 
management plans. Also, nursery areas are important regions for the recruitment success of fishery stocks; 
and as such, conservation of these areas is a key part of fishery management. Temporal distribution and 
composition of ichthyoplankton of in Northwest of the Persian Gulf were analyzed. Khure Mussa Inlet is 
affected by direct and indirect human activities related to petrochemical plants, harbor facilities and other 
economic ventures. Samples were taken from eight stations during March 2007 to April 2008.A total of 
9440 larvae were collected. The highest density of larvae was observed in April 2008 (1288.88±610.32 
larvae/10m2). Higher mean densities occurred during the warmest month. Fish larvae from 23 families 
were identified; Gobiidae, Clupeidae, Sparidae, Sciaenidae and Sillaginidae were the most representative 
during the study period. Temporal variations in abundance of larvae showed different reproduction 
patterns for species. Furthermore, the spatial distribution was different for larvae. Cluster analysis using 
the Bray-Curtis similarity index revealed well-defined groups of stations and assemblages of larvae. For 
visualizing the results, spatial distribution and density data were shown on regional maps using GIS 
software. 
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1. Introduction 

Considerable temporal and spatial structure exists 
in ichthyoplankton assemblages in tropical and 
temperate continental shelf waters throughout the 
world (Doyle et al., 1993). The interest in fish larvae 
communities has increased noticeably during the last 
two decades as a tool to provide insights into the 
ecology and dynamics of marine zooplankton (Moser 
and Smith, 1993). These surveys have contributed to 

improving our knowledge of the ecological relations 
among communities based on the analysis of the 
species composition and its time and space 
variability. 

Several ichthyoplankton surveys have been carried 
out in the Persian Gulf area. Nellen (1973) found that 
Clupeidae (40%), Pomadasyidae (24%) and 
Carangidae (9%) larvae were the most abundant fish 
larvae in the coastal waters of the northern  part of 
the Persian Gulf (Iran’s side) during a 2-week survey 
in early spring. Houde et al., (1986) identified 53 
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larval fish families from Kuwaiti coastal and 
offshore waters during a 1-year study period. The 
results showed fish larvae of Engraulidae, Gobiidae 
and Clupeidae were the most abundant. Grabe et al., 
(1992) identified 50 larval fish taxa from 33 families 
in Kuwaiti waters. Sparidae, Clupeidae and Gobiidae 
were the most abundant families, respectively. Peak 
of larval frequency occurred during late spring to 
early summer. Since 1995, fish larval studies have 
been carried out in Iranian coastal waters by many 
investigators; For example, ichthyoplankton 
composition was studied by Dehghan-Madiseh et al., 
(1998) in Khuzestan province, Rabbaniha and Owfi 
(1998) in Bushehr province and Bakhtiary and Owfi 
(1999) and Owfi and Mohammadnejad (2001) in 
Hormozgan province. Since fisheries in Khuzestan 
coastal waters were important, three ichthyoplankton 
surveys were conducted in Khuzestan creeks, and 
Western and  Eastern coasts of the Khure-Mussa 
channel. 

Khure Mussa consists of a basin that is surrounded 
by corona of many tidal creeks of varying length and 
width, and is linked to the Persian Gulf via a 50 km 
long estuary-like channel (Hopner and Maraschi, 
1999). Fishery is carried out by fishermen using gill 
and bottom trawl nets  and small or mid- size boats.  
The Othlithes ruber, Acanthophagrus latus and 
Pampus argenteus are species of high commercial 
interest in the Khure Mussa. 

This study was carried out in shallow coastal areas 
of Khure Mussa which constitute important 
spawning and nursery grounds for fish larvae 
(Dehghan-Madiseh, 1999). Iichthyoplankton density 
was analyzed monthly for a year in order to 
determine the relative seasonal importance of each 
species and spatial distribution pattern of important 
fish larvae. 

2. Material and Methods 

Monthly samples were taken from the east and the 
west coasts and two stations in between of the Khure 

Mussa waters on board a , vessel, Akhtar Vessel, 
provided by the Iranian Fishery Research Center 
from March 2007 to April 2008, south of Khure 
Mussa (Fig. 1). 

 
Fig. 1. Study area and location of the sampling stations 

In each monthly cruise, plankton hauls were 
carried out at every station by using a Bongo net 
of 40-cm mouth diameter and 300-μm mesh size, 
equipped with two flowmeters. The samplings 
were done by oblique hauls from near bottom to 
the surface at a vessel speed of 2-2.5 knots (during 
the fixed time of 10 min, approx.). Samples were 
fixed with 4% seawater formalin , larval 
specimens were separated and counted using 
stereomicroscope. Staining was done by Alcian 
blue and biometry was performed with a calibrated 
ocular micrometer. Based on distinct differences in 
morphometric and meristic characters and using 
identification keys (Leis and Carson-Ewart, 2000), 
different larval families were isolated and 
identified. 

Average fish larvae densities were determined per 
station per sampling. The results were mapped using 
ArcView 3.3 software for visualizing the spatial 
distribution of fish larvae. In addition, cluster 
analysis was done for grouping the stations based on 
average annual fish larvae of twelve most abundant 
families. Temporal distribution of important fish 
larvae were shown in time series plots. 
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3. Results 

A total of 9440 fish larvae were collected. The 
highest density of fish larvae were observed 
between April to September, 2008. The highest and 
the lowest mean densities were observed in April 
2008 (1288.88±610.32 larvae/10m2) and August 
2007 (833.75±297.56 larvae/10m2), and February 
2007 (2.62±1.48 larvae/10m2) and March 2007 
(3.50±1.28 larvae/10m2), respectively (Fig. 2). The 
most frequent families were Gobiidae (22.51%), 
Clupeidae (17.8%) and Sparidae (8.87%) (Table 1) 
and members of families Sciaenidae, Sillaginidae, 
Cynoglossidae and Mugilidae, respectively. A clear 
seasonal pattern was observed in the larval 
frequency of most important taxa (Fig. 3). 
Clupeidae (4742 larvae/10m2) and Sparidae (1671 
larvae/10m2) were the most frequent fish larvae in 
April. Sciaenidae also were frequent in April (1010 
larvae/10m2) and May (961 larvae/10m2). 
Scaienidae also showed smaller peak of frequency 
in July (385 larvae/10m2). 

 
Fig. 2. Temporal distribution of fish larvae collected between 
March 2007 and April 2008 

Stromateidae, Mugilidae and Soleidae larvae 
showed two clear temporal frequency peaks. 
Stromateidae showed two frequency peaks in July 
(120 larvae/10m2) and October (93 larvae/10m2). 
Mugilidae showed one frequency peak in May (135 
larvae/10m2) and June (374 larvae/10m2) and another 
one in October (119 larvae/10m2). Soleidae showed 
two frequency peaks in January (280 larvae/10m2) 
and April (147 larvae/10m2). 

Using the annual mean concentrations of larvae of 

twelve families during the March 2007-April 2008, 
three cluster analysis of similarity indices of 70% 
revealed three groups of stations (Fig. 4). 

Table 1- Mean density, Standard error and frequency of occurrence 
of fish larvae, collected in this study 

 Mean Density (10m2) 
± SE 

Frequency of 
occurrence (%) 

Gobiidae 77.03 ± 19.29 22.51 
Clupeidae 60.93 ± 29.26 17.8
Sparidae 30.36 ± 13.19 8.87 
Sciaenidae 30.28 ± 8.75 8.85
Sillaginidae 13.97 ± 6.29 4.08 
Cynoglossidae 8.87 ± 2.92 2.59
Mugilidae 7.80 ± 3.14 2.28
Haemulidae 7.24 ± 3.54 2.11
Leiognathidae 6.35 ± 2.57 1.85
Soleidae 5.01 ± 1.07 1.46 
Stromateidae 1.07±2.91 0.85
Carangidae 1.06±2.21 0.64
Scorpaenidae 0.68±1.57 0.46 
Scaridae 0.14±0.49 0.14
Bregmacerotidae 0.16±0.33 0.1
Triacanthidae 0.14±0.19 0.05 
Trichiuridae 0.1±0.18 0.05
Callionymidae 0.12±0.16 0.04
Platycephalidae 0.08±0.14 0.04
Cepolidae 0.09 ±0.13 0.04 
Engraulidae 0.1±0.13 0.04
Scatophagidae 0.07±0.07 0.02
Syngnathidae 0.54±0.07 0.02
Unidentified 85.57 24.99

   

 
Fig. 3. Monthly larval abundance in area of Clupeidae (a) Sparidae 
(b) Sciaenidae (c) Stromateidae (d) Mugilidae (e) Soleidae (f) 

According to cluster analysis, western stations were 
different from other stations. For visualizing spatial 
pattern of the most important fish larvae, larval density 
was mapped (Fig. 5). Higher frequency was observed 
in western stations for majority of families (Fig. 5). 
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Fig. 4. Dendogram using group-average linkage on Bray-Curtis 
similarities of sampling stations from annual mean density of 
larvae of twelve studied species. Numbers refers to stations 

 
Fig. 5. Larval density (larvae/10m2) of most important fish larvae 
in the Khure Mussa Clupeidae (a) Sparidae (b) Sciaenidae (c) 
Stromateidae (d) Mugilidae (e) Soleidae (f) 

5. Discussion 

Two peaks of frequency of fish larvae were 
obvious (Fig. 2). The most frequency of fish larvae 
occurred during spring. Commercial fishes like 
Clupeidae, Sciaenidae and Sparidae were the main 
contributor of spring peaks. Clupeidae, Sciaenidae and 
sparidae showed similar temporal pattern while 

Sciaenidae displayed a more fluctuating trend. 
Stromateidae and Mugilidae showed two frequency 
peak during one year period in spring and early 
autumn. The temporal pattern of Stromateidae and 
Mugilidae were different from those of spring 
spawners. However, Soleidae larvae were observed 
during winter and early spring and showed completely 
different temporal pattern from other fish families. A 
previous study conducted in this area had also showed 
frequency peaks in spring (Dehghan-Madiseh, 1999). 
It is likely that majority of commercial fishes of 
Khuzestan waters are spring-spawner. However, more 
information is required to determine temporal pattern 
of fish larvae in the Persian Gulf waters. 

Many marine fishes, including non-resident 
species, spawn in or near productive coastal bays and 
estuaries (Chute and Turner, 2001). Cluster analysis 
separated western stations of Khure Mussa channel 
from other stations. As seen in Fig. 5, frequencies  of 
fish larvae occurrence in western stations were 
higher than that of other stations. Therefore,  it seems 
that the west coasts of Khure Mussa channel might 
be considered as eventual nursery area for some 
important fish larvae, except for Soleidae larvae 
which  showed different spatial pattern and and 
higher larval density in the eastern stations. 
Obtaining other data such as chlorophyll a, nitrate 
and phosphate concentrations would facilitate a more 
comprehensive conclusion. 
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