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Abstract: Distribution of zooplankton is a worthy subject as they are the main source of food for fish. The present 
work dealt with identification and distribution of zooplankton at mangrove habitats. Almarjan coast mangrove and 
mangrove near waste station were compared for biodiversity of zooplankton. Water criteria; pH, salinity, surface 
water temperature, dissolved oxygen and conductivity were compared at both studied areas. Regression analysis 
between water criteria and zooplankton abundance was examined. Nematoda, Ciliates, Calanoid copepods and 
Nauplius larva were detected at both investigated areas. Species richness were 7 at mangrove near waste station and 
8 at Almarjan mangrove. Abundance of zooplankton were higher at Almarjan coast than mangrove near waste 
station. Data was discussed to highlight the effect of water criteria on zooplankton distribution. 
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1. Introduction 

Zooplankton play an important ecological role in 
the marine ecosystem. They are primary food source 
for fish, crustacean and molluscan animals (Mahdy, et 
al., 2005, Lee and Stokes, 2006, Abd Allah, 2017). 
They live at depths up to 350 meter below water 
surface (Castro and Huber, 2012 and Lee and Stock, 
2006). They are characterized by doing dual vertical 
migration; upward at daylight to follow their preys; 
the phytoplankton and downward by night being hide 
from predators (Castro and Huber, 2012). 

They live at neritic zone and at epipelagic zone. 
The marine plankton is further classified as “oceanic 
plankton” (plankters inhabiting water beyond 
continental shelves), “neritic plankton” (plankters 
inhabiting water over lying continental shelves) and 
“brackish-water plankton” (plankters inhabiting 
brackish-water areas such as estuaries and mangrove). 
According to the duration of planktonic life, the 
zooplankton is classified into two groups 
holoplanktons and meroplanktons. The permanent 
members of animal plankton (zooplankton) are called 
holoplankton. Meroplanktons are temporary members 
of the zooplankton. They are organisms that live as 
plankton for only part of their life cycle. 
Meroplanktons constitute the planktonic larvae of 
animals from different types of habitats: rocky shores, 
subtidal communities including kelp beds, and coral 
reefs, estuaries, and the deep ocean floor. They feed 
on yolk sacs retained from the eggs that hatched from 
other plankton. These larvae differ completely from 
adult stages at their mode of living as adults either live 
on the bottom or swim as nektons (Nybakken, 1997).  

 

Calanoid and Euphausiid zooplankton are the 
most important zooplankton in the red sea (Obuid 
Allah, et al., 2005). Some zooplankton live at 400m 
depth at areas of low oxygen concentrations (Abdul 
Azis, et al., 2003). Little work was made about 
identification of zooplankton and in Jazan. Bakhsh 
(1994) studied zooplankton as food source for bream 
fish in Jazan. Farasan report stated the presence of 
copepod as zooplankton in surface seawater (Farasan 
report, 2000 and Abu-Zinada, 2001).  

The aim of work was to establish a database 
about zooplankton species inhabiting mangrove at 
Jazan coastal areas and to define factors that affect the 
distribution of zooplankton at mangrove habitats at 
Almarjan coast and near the waste station. The 
relationship between water quality parameters and 
density of marine zooplanktons will be determined. 

 
2. Materials and methods 
Study site 

Almarjan coast and mangrove near waste station 
were the studied sites (E42ْ 33′ N16ْ 90). 
Sampling 

Zooplankton were collected on monthly basis for 
three months from the mangrove sites during the 
period October-December, 2017. Plankton net 353µ 
(Forestry Supplies) was used for this purpose. 
Identification of Zooplanktons were according to 
Bradford-Grieve, et al. (1983), Heron and Bradford-
Grieve (1995), Lee and Stocks (2006) and Hickman et 
al. (2011). 
Determination of water criteria 

Water criteria such as: pH, salinity, turbidity, 
conductivity, water temperature were measured at the 
studied sites at the onset of sample collection. 
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Fig (1) Map showing study areas. 

 
Species richness 

Species richness, population density were 
calculated for collected zooplankton species at studied 
sites according to Tomisto (2010) and Abd Allah, et 
al. (2018). 
Population density and Relative abundance  

Zooplankton were identified by examining 
collected water samples by Zeiss Research 
Microscope. For each plankton group, number of 
individuals at 1ml water sample determines the 

population density. Ratio of population density of 
each planktonic group to total densities of all 
examined groups was the calculated relative 
abundance.  
Statistical Analysis 

The effect of water quality changes on the 
distribution and population density of marine 
invertebrates was examined through statistical 
analysis including regression analysis and factorial 
analysis of variances Using SPSS software program. 

 
3. Results 
Identification of Zooplankton 

Ciliates, Nematode, Calanoid copepod, Nauplius 
larvae and Gnathostomulida were identified at both 
study areas. Insect larvae and Cercaria of 
Platyhelminthes were detected at mangrove near 
waste station. Rotifera, Planaria, trochophore larvae 
were identified at Almarjan coast mangrove habitat. 
Water criteria 

pH, Surface water temperature and salinity were 
non significantly (P>0.05) higher at mangrove habitat 
of Almarjan coast. Dissolved oxygen and conductivity 
recorded non significant higher values at mangrove 
near waste station. 

 
Table (1) Measured physical and chemical water criteria (means± standard deviation) at mangrove near 
waste station and Almarjan mangrove 
 Waste station Almarjan coast 
Surface water temperature (C) 29.47±2.37 31.8±2.6  
pH 7.24±0.15 7.48±0.04  
Dissolved oxygen 16.8±1.39 14.8±1.45  
Salinity 38± 1 38.67±1.53  
Conductivity 65.2±0.66 64.07±2.63  
 
Zooplankton abundance 

Results of population density study of 
zooplankton at intertidal zone of mangrove near waste 
station (Table 2 and Fig 2) showed highest abundance 
of nematodes. Lowest population density value was 

recorded for insect larva. Also, recorded zooplankton 
were identified based on life duration into 
holoplankton and meroplankton. Of the identified 
zooplankton 4 groups were holoplankton and only 
three groups were meroplankton (Table 2). 

 
Table (2) Mean abundance of zooplankton at intertidal zone of mangrove near waste station 

Species 
Abundance 
mean±SD 

Relative abundance (%) Taxonomic group Zooplankton group 

Ciliates 83.33±15.27 (9.93) 19.68 Protozoa Holoplankton 
Nematodes 96.67±10.17 (5.396) 22.83 Nematoda Holoplankton 
Calanoid Copepods 66.67±15.27 (6.65) 15.75 Crustacea Holoplankton 
Nauplius larva 56.67±25.17 (4.16) 13.39 Crustacea Meroplankton 
Insect larvae  26.67±15.27  6.3 Arthropoda Meroplankton 
Cercaria  30±8.16 7.09 Platyhelminthes Meroplankton 
Gnathostomulida 63.33±15.27 (10.73) 14.96 Gnathostomulida Holoplankton 
Total 423.34    
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Fig (2) Population density of zooplankton inhabiting mangrove near waste station 

 
Results of population density study of 

zooplankton at intertidal zone of mangrove at 
Almarjan coast (Table 3 and Fig 3) showed highest 
abundane of ciliates. Lowest population density value 
was recorded for Trochophore larva. Based on 
zooplankton classification according to the duration of 
life most of identified zooplankton (6 groups) were 
holoplankton that spend all life time as zooplankton. 
While only two zooplankton groups are meroplankton 

which spend only part of their life span as 
zooplankton. 

Tukey's test of comparison of means for 
population density of zooplankton at mangrove habitat 
at Almarjan coast and that near waste station 
demonstrated significant higher (P<0.01) abundance 
of ciliates or nematodes at Almarjan coast mangrove 
and higher significant abundance (P<0.05) of calanoid 
copepods, nauplius larvae and Gnathostomulida at 
mangrove near waste station. 

 

 
Fig (3) Population density of zooplankton (ind./ml) inhabiting mangrove at Almarjan coast. 
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Table (3) Mean abundance of zooplankton at intertidal zone of mangrove habitat at Almarjan coastal zone 

Species  Abundance mean±SD Relative abundance (%) Taxonomic group Zooplankton group 
Ciliates 117.5±20.16 26.62 Protozoa Holoplankton 
Nematodes 110±8.16 24.92 Nematoda Holoplankton 
Copepods 47.5±9.57 10.76 Crustacea Holoplankton 
Rotifers 40±8.16 9.06 Rotifera Holoplankton 
Nauplius larva 42.5±9.57 9.63 Crustacea Meroplankton 
Planaria 43.36±6.433 9.82 Platyhelminthes Holoplankton 
Trochophore larva 8± 2.16 1.81 Annelida Meroplankton 
Gnathostomulida 32.5±9.57 7.36 Gnathostomulida Holoplankton 
Total 441.365    

 
Relative abundance 

Based on relative abundance data (Table 2); 
zooplankton at mangrove near waste station were in 
the following order: Nematodes> Ciliates> Calanoid 
copepods> Gnathostomulida> Nauplius larva> 
Cercaria of Platyhelminthes> Insect larvae. 

Relative abundance data also showed that 
zooplankton inhabiting mangrove at Almarjan coast 
(Table 3) can be arranged as follows: Ciliates> 
Nematodes> Copepodes> Planaria> Nauplius 
larvae>Rotifers> Gnathostomulida> Trochophore 
larva. 
Species richness 

Species richness was 8 at Almarjan coast 
mangrove and 7 at mangrove habitat near waste 
station.  
Relationship between water criteria and 
zooplankton abundance 

Regression analysis showed significant effect 
(r2=0.757, P<0.05) of conductivity on calanoid 
copepod. Dissolved oxygen had significant effect (r2= 
0.833, P<0.03) on Gnathostomulida. 

 
4. Discussion 

According to the duration of planktonic life, the 
zooplankton is classified into two groups 
holoplankton and meroplankton. Calanoid and 
Euphausiid zooplankton are the most important 
zooplankton in the red sea (ObuidAllah, et al., 2005, 
AbdAllah, 2017 and AbdAllah, et al., 2018). Farasan 
report (Abou-Zinada, 2001) stated the presence of 
ciliates, nematode and copepod as dominant 
zooplankton in the surface seawater. The present 
studies agree with this study and showed the presence 
of copepod as a holoplankton at the intertidal zone of 
mangrove habitat At both studied area. Nematodes 
were the most abundant metazoan zooplankton at 
mangrove habitat near waste and at Almarjan coast. 
The results are in agreement with Rombouts, et al. 
(2013) who found that the nematodes were the most 
abundant zooplankton.  

Few works referred to zooplankton in Jazan 
(Abou-Zinada, 2001). Zooplankton play an essential 
role in the food chain at marine ecosystem. They feed 
on phytoplankton and gain high energy input. Some 
zooplanktons are carnivorous. They feed on other 
zooplankton. Animals at higher trophic levels that 
feed on those zooplankton acquire the necessary 
energy amount required to perform vital activities 
(Lee and Stokes, 2006). Biodiversity of zooplankton 
and the increase in their population densities is 
indicator of good and healthy marine ecosystem 
(AbdAllah, 2017). The presence of inorganic or 
organic pollutants may resulted in the absence of 
certain species or decrease of population density of 
existent species (Mahdy, 2005 and ObuidAllah, et al., 
2005). This is in accordance with the present study 
where Trochophore larva and Rotifers disappeared 
from zooplankton collected from mangrove habitat 
near waste station that might be affected by the 
increase of organic contaminants. 

Bakhsh (1994) studied the biology of thread 
bream Nemipterus japonicus at Farsan Islands and 
Jazan seawater and found that the food content of that 
fish contains copepods and amphipod in food content 
of the thread bream. 

Further studies are needed to study biotic and 
abiotic factors that affect population density of 
zooplanktons in different Jazan coastal habitats. 
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