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ABSTRACT

Species composition, abundance and
seasonal variation of amphipods associated
with marine fouling at Port Said and Ismailia
regions (Suez Canal Egypt) were investigated.
A total of 11 species belonging to two sub-
orders and 5 families are listed , among which
two species; namely : Corophium acutum Chev.and
Elasmopus rapax Costa ranked the highest degree
of dominance. Moreover, the total number of
juvenile stages, greatly exceeds that of males
and females. On the other hand, the total number
of females exceeds that of males, since the
fouling growths represent suitable ecological
sites for their reproduction. In addition, it

323



324
Delta J.Sci. (12)(1)1988

Some ecological observations .........

appears that, amphipod species occur all the
year round but their relative abundance showed
marked variations during different seasons,
being much abundant in spring.

- INTRODUCTION
Amphipods are phylogenetically very old animals,

They live in all seas because they are tiny crustaceans

and tolerate severe conditions exerted by most environ-
mental factors. So, they have no difficulties to find a
suitable environment for their living with all abiotic and
biotic attributes that they need. From the ecological

stand point, it is of interest that amphipods can be
expected on almost all found surfaces, where they accumulate
in great masses [2]. On the other hand, they are of great
economic importance as an essential source of food for
fishes, especially young ones, and probably eaten by other

animals upon which fish feed [9] and [15] .

Although amphipods are the most abundant free living
crustaceans associated with fouling in Egypt [4,11] yet our
knowledge about these organisms in Suez Canal waters is
limited to the work done by the Cambridge Expedition (1924)
and published by Schellenberg [14] who surveyed the dis-
tribution of benthic amphipods along the coast of Suez Canal.

To the best of the auther's knowledge, the only notable
ecological studies  of amphipoda from Egyptian waters are
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that given by Ezzat [5] . Atta [1] and Ramadan {13].

The object of the present work is to make more
critical ecological survey in order to revise the
records of amphipod species of the investigaﬁed areas
and to reveal certain aspects that are left uncovered
by the Cambridge Expedition. The ecological investi-
gation is based on the study of the population of these
amphipods in two different localities, in Ismailia and
Port-Said, aiming to an estimate of the relative abun-

dance of the species present.

MATERTALS AND METHODS

1. Sites of collection:

Specimens used in the present work were collected
from Lake-Timsah (Ismailia region) and Port said during
April 1985 to March 1986. The samples were obtained from
fouling communities attached to submerged surfaces,
40-100cm in depth, by scraping with 2 sharp knife. Sampling
was obtained from a fixed weight equal to 2 kgms. The
specimens were narcotized using magnesium sulphate. Fully
narcotized samples were then fixed in 10Z formalin . Owing
to the relative small size of the investigated samples
they were washed many times throughout 0.lmm mesh sieve.

These washed samples were further sorted into amphipods
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and isopods. The investigated amphipod samples were then
stored in a solution consisting of 47 formalin (one volume)

and glycerine (half volume) .

2, DBiological stbdies:

2.1. Counting:
After sorting, investigated specimens were dried,

weighed, and random samples were taken from it, each sample
weighed 1/2 gm and counted under a stereo~binocular micro-

scope,

2.2. Isolation into stages :

Investigated specimens were primarily disting-_
uished into tvo stages: Juveniles and Matures. were

further divided into males, females and ovigerous.

3. Statistical analysis:

3.1, Classification of dominance values:

The method adopted by Heydeman (1960) (cited

from {17] was followed, according to the following formula:

No. of individuals of species A/unit

—_— X 100
Total number of individuals of all species/unit

3.2. Analysis of variance:

The calculation of variance adopted by Myers[12]

was followed.



327
Delta J.Sci. (12)(1)1988
M.H. Mona et al.

RESULTS AND DISCUSSION

I. Species composition:

A list of the amphipods associated with fouling
community collected from Suez Canal waters at the two
investigated areas is given in Table 1. Form this table it
is obvious that:

1. There are 11 recorded species belonging to two sub-
orders and 5 families.

2. Suborder Gammaridea is the most prevalent and is re-
presented by four families; Gammaridae, Stenthoidae,
Corophiidae and Podoceridae. The suborder Caprellidea
is very rare and is represented by one family only;

Caprellidae and one species, Caprella equilibra Say.

3, Family Corophiidae is the most abundant; five species
of this family were collected from Ismailia. These are

Corophium acutum Cheveux; C. insidiosum Crawford; C.

acherusicum Costa; C. bidentate n.sp. and Ericthonius

brasiliensis, Milne-Edwards. The same species, except

C. archerusicum, were collected from Port Said,

4 Family Gammaridae follows Corophiidae in abundance and
is represented by three species, namely Elasmopus
rapax Costa; E. pectinicrus Beta and Melita appendiculata

Audouin.
5. The remaining two families are least abundant and are
represented by only one species for each: Stenothoe

gallensis Walker (Family Stenothoidae) and Podocerus
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variegates Leach (Family Podoceridae).

6. The total number of amphipods per samples from Ismailia
exceeds those from Port Said , being 33924 and 20960
individuals, rgspectively. This may be due to the higher
degree of pollution of the water at Port Said and this
foundation is supported by Habrough [6], who showed
evidence that organic pollution could affect the life
cycle of amphipods by increasing the time required to

reach maturity.

It is interesting to note that out of the 11 species
recorded here, 9 species were collected before from the
benthic sea water of Suez Canal during the year (1924) by
the Cambridge Expedition on occasion and very scarce numbers

[14] . The additional two species Corophium insidiosum and

Corophium bidentata n.sp. are recorded here for the first

time from both Ismailia and Port-Said . It is worthy to

mention that, another species (Corophium sextoni) was

collected in the investigated. localities but it was

neglected due to the fewer numbers of individuals collected

( 5 of this species )

II. Abundance of Adults and Juveniles:

It is clear that the total of juvenile individuals
greatly exceeds that of males and females (Table 1&Fig.l).

This is clearly observed in Elasmopus rapax; E. pectenicrus,
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Corophium bidentata n sp. and Ericthonius brasiliensis.

Also, it is noticed that total number of females exceeds
that of males. This may due to the fact that these amphipods
find the fouling growths a suitable ecological niche for
reproduction which may reflect the high abundance of females
and juveniles. In addition, the authors believe that high
concentration of organic matter in fouling community provides
a suitable substrate for maintaining a rich bacterial flora
and provides a rich source of nutrients for associated

amphipods both driectly and indirectly via other organisms.

Regarding the dominance of the investigated species
(Takle 2 ) it can be recognized that Corophium acutum

(40.15%) and Elasmopus rapax (39.44%) ranked the highest

degree of dominance, where they represent the only eudo-
minent species in Ismailia and Port Said , respectively.

However, C. acutum (28.407%) and Ericrhonius brasiliensis

(15.94%) were found to be the two dominant species in Port
Said , while in Ismaiiia three dominant ones existed;
Yricthonius brasiliensis (22.05%), Elasmopus rapax (15.34%)
and G. bidentata n.sp. (12.95%). On the other hand , C.

insidiosum (5.86%) and C. bidentata n.sp. (6.46%) were
recorded as subdominant species in Ismailia and Port Said
respectively. The remaining species were considered as

resident and subresident ones.
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I11. Seasonal Variation;:

In order to assess the seasonal variation of amphipods
associated with fouling growths in Ismailia and Port Said
waters catches were taken monthly at the middle of each
month, the arithmeti¢ mean of number of each amphipod
species of the catches of three successive months is consi-
dered as the amphipod index per season. The percentage of
each stage and of both males, females, and ovigerous females
is considered in part of this work . The studies conducted
throughout the year 1985 and 1986, clearly demonstrate that
the continuous feed-back of fouling growths with adults
reaches its meximum during Spring in both areas under
investigation as shown in Table 3 and 4, and Figures 2 and
3. Also, the relative abundance of juvenile stages reaches
its minimum in Autumn but gradually increases reaching its
climax during Spring (Table 3 and 4 ; Figs. 2 and 3.) .
After that a sharp decline takes place towards autumn season.
The results presented in this work indicate that amphipods
are found all the year round, but the relative abundance
of these crustaceans varied from one season to another,
being much abundant in Spring . For instance, 80.29% Of the
total amphipods were collected during spring months in
Tsmailia compared with 46.93% in Port Said . The lowest
record was observed in the relatively hot months and being
5.977 and 2.797 during Summer and Autumn, respectively in

Ismailia and 11.9% in Port Said  during the same seasons.
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Regarding the adult male relative abundance , 78.23%
of the total males were collected during Spring while 7.6%,
3.67 and 10.517 were collected during Summer; Autumn and
Winter, respectively at Ismailia (Table, 5). In Port-Said
the relative abundance of males were found to be 10.6% ,
13.02%, 33.75% and 42.57% during Summer, Autumn, Winter
and Spring, respectively (Table 5).

Concerning the adult females, 77.247% and 42.427 of
their total number were collected during Spring from Ismailia
and Port Said , respectively . These values greatly
decreased, being 6.37%, 3% and 13.38% during Summer, Autumn
and Winter in Ismailia, respectively, compared with 10.377%
16.33% and 30.877 in Port Said . , respectively. Out of the
total ovigerous females 84.27Z and 50.31% were collected
during Spring from Ismailia and Port Said , respectively.
This ratio declined to 3.23% and 3.90% during Summer in
Ismailia and Port Said , respectively, and 4.36% and 4.147%
during Autumn and Winter in Ismailia instead of 25.66 % and 20.12%
in Port-Said , respectively. This foundation is in agree-
ment with Bousfields [3, 15, 8, 10 !. These authors reported
that ovigerous females of amphipods mcy be found through
the year but that breeding activity reaches a peak during early
Spring. On the other hand, the present foundation contra-
dicts with that of MHarrison [7] who stated; without giving

supporting data, that some amphipods breed in the spring
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As for the juvenile stages, 82.677Z and 50.44%7 of the
total were collected during Spring from Ismailia and Port
Said resepectivelf . During summer, autumn and winter
months the values were 5.20%, 1.70%7 and 10,437 in Ismailia
and 14,00% , 7.76 %Z and 27.207% in Port Said , respectively
(Table 3).

From the previously mentioned data it can be generally
stated that the amphipod species are present all the year
round but the process of breeding shows marked variation
during different seasons and manifests itself in extreme
abundance in Spring. So, the authors may consider that
adults amphipods associated with fouling in our marine water

have one peak of seasonal abundance during Spring.

IV. Seasonal Variation of the Major Amphipod Species:

As mentioned above there are four eudominant and
dominant ones. These species may be considered as constant

species for fouling growths. These are : Elasmopus rapax,

Ericthonius brasiliensis, Corophium acutum and Corophium

bidentata n.sp. These species occur through the whole year
in numbers that permit studying their seascnal variations
as shown below:

1. The highest numbers are those of Corophium acutum in
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both Ismailia and Port Said'; followed by Ericthenius
brasiliensis, Corophium bidentata n.sp. and Elasmopus

rapax in Ismailia. In Port-Said , C. acutum is still the

most abundant one, followed by Elasmopus rapax, Ericthonius

brasiliensis and Corophium bidentata.

2. The relative abundance of these species varied greatly
from one season to another and between different species ,
but being more abundant during Spring

3. In Ismailia, Corophium acutum was very scarce in Summer,
Autumn and Winter (Tables 6 & 7 ). 0.94%7 , 0.52% and 7.27%

of the total number of the species was collected , while a

very high rercentage of this species was collected during
Spring (91.25%). This may be attributed to the suitability
of fouling growths as ecological niche for reproduction,
and hence its occurrence at a high density during the
breeding season. This is also true in Port Said = water,
the relative abundance was found to be 3.51%, 27.447 and
67.28% during Summer, Autumn, Winter and spring, respect-
ively (Tables 6 & 7 and Figs . 4 & 5).

The other species, Corophium bidentata n.Sp. approxi-
mately follows the same distribution pattern mentioned
above, The relative abundance of this species was found
to be at its maximum during Spring and this was much more
evident in Ismailia (Tables 6,7 and Figs. 6,7 ).

4, As for Ericthonius brasiliensis, it was found to be
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scarce during Summer and Autumn and the population density
in Winter reaching its maximum value in Port Said and
during Spring in Ismailia (Tables 6 & 7 and Figs. 8 & 9).

5. Regarding Elasmopus rapax seasonal variations, the

minimum density was recorded during Autumn in both Ismailia
and Port Said . , This increased gradually during Winter

and Spring reaching its maximum during Summer in Ismailia
and during Spring in Port Said . , respectively (Table 6 & 7
and Figs. 10 & 11 ).

It may be concluded that these species of amphipods
are not permanent inhabitors for fouling growths but they
invade such areas at certain times for breeding during Spring
or Summer according to species. The numbers increased,
especially those of ovigerous females and juvenile stages,

due to the breeding activity in these seasons.
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Tuble ()

The fuunn)l composition of umphipod epecles soesocintad with fouling growthe

in Suez Conal waters at Iomullia and Port-5cled during the period from April

1955 to UWarch 1966 (Total nwnber/2 Kgma foulingy.

Port-Suled watars

Ipmnilia waters

Amphipode o ? %68 Juv.totel |j OF ?. Ovéa. Juv.[total | G.T.
I~ Suborder: Cammaridea
1« FPamilyt Gemmarides 9097 5822 |114919
Elsemepus rapax coots 925 (2311 | 368 | 4662] 8266 || 561| 948 | 182{3513] 5204
E. puctenicrus Hate 150 290 39 243 722 137 189 S7f 227 610
Yelitn spnendiculata(aud. )] 4% 46 Q bL:) 109 4 4 o} Q B
2- Pamily: Stenothoidace 233 BS 118
Stenothoe gellenols walk 53 94 15 T 233 26 39 el 11 85
{ 3~ Pamily: Corophiidue 10479 27682 [ 36761
Corophiun acutus chev 1280 {1780 | 162 | 27310 5953412949 5502 {1185 1584 {13620
C. irpidicsum eruwf 61 93 14 61j 231§ 527 762 T4| 424 1967
€, pchorusicum coata o] ¢} o 0 o] 12z 177 41 10§ 445
€. bidantatuy n.Sp. ABD J20 au 5161 1354 9J)2| 1452 575 1434 4393
Eydcthoniuo bruuwilienuis 583 170 174 § lulz{ 330 ||1102| 1640 737 39%3( 7462
Wilne cdw.
4= Pamilyi Podoceridae 460 19 534
Podgcerus vurlopatus Leacit 147 127 16 170] 460 24 29 ki 19 79
I1- Subordert Cysamidae
Pamily:r Caprellidame 292 11 303
Capre}ls squilibra soy 67 { 85| 54} &6 292 2 6 4 1 1
Tatal P79l |5918 BB81 [L037C0[ 20900 I 63)86] 10798 2951 157133924 {3330
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Table (2}

Dominancs of emphipod epacise msnociated with fouling growths in Suez

Cannl watars

(Iemallia and Port-Saled) during the period from April

1985 to March 1986,

Iemailia Port-Saied
Speciee
[DomInance Dominance
Ho. ® clase No. * claee
£lasmopus rapax 5204 | 19.34 B B266 19.44 A
C. scutum 3620 | 40.15 A 5953 26.40 B
Erichthoniue brasilienais{ 7482 { 22.05' B 3340 1 15.94 B
€. bidentata n.Sp. 4393 [12.95% B 13154 6.46 ¢
Elnsmopus pectenicrus 610 | 1.80 4 122 3.44 d
Podocerus variepatus 79 0.33 L] 460 2.19 d
Caprella eguilibra 11| 0.03 a 292 1.39 a
Stenotheoe gollensis 651 0.25 233 1.11 L
Corophium inejidiosum’ 1987 5.86 a 231 1.10 d
Welita appendiculata 8 0.02 ] 109 0.53 L]
Corophivm acherusicunm 445 1.31 d 0 4] o
Total 3924 20960

Dominance cleesag:

A = Eudominant Over 30%

B « Dominnant 10 - 307

¢ = Subdominant 5 - 10%

D « Recedant l - 5%

b

Subrecedant under 1% .
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{Tabls 3)
Sessonal varigtlion of the amphlipod ¢cles exprasced ln avarage :Eucm_.\uan fouling growths at iarellia
Susmmer out: ulnter spring

Pastly and spezies o | 2 ]°8] suv [rotn| o7] @ Eﬁ, Towfretal] OF £ P8l Froval 7 | § PEY sus]tora Total
1= Yamily:! Gummaridas )
Elsauapus rapax S1030 134 nw. 150 § 416 | T {17 ] 17| 44 27| 1% 4 76| 184 AT | 91129131 264 546
E. pectenicruy i 14 Al a2 48 2 3 4 3 10 9i 11 - 12 a2 26 B|15 40| 116 206
isltts appendiculats -] - -1 = ol =f ~| = - o 4] 4 - - a - | - - o 8
2~ Pamilyt Styenotholdae !
Staptothos gallspein 20] o - 7 51 2 4 1 4 2 -] - - - [} 4 51 8 2 19 B85
3= Pamilys Corophildas )
Corophius scutum 13{ 20| -| 20| 4322 4] 1p 7| 24| sslave| 9| 92| 332] 903 [rées |35 [1230)4160 | 45862
€. §naldiosun 18| 25 5| 20 se | 9|xof2a]| 17] 79 9 26| 2| 25{ &3} 147}182| 1] 174] 516 716
€. gchernaicaa -1 - - = 012940 4| 11| be | 21 2 8| 239 24 25f16f 221 81 204
€. bidsntaty n.Sp. | 11| -} = 19 ] 6] 3 3 25 | 16| 43| 4| 26| B9 279 430 88| 450| 1247 | 1383
Erietnonius bramilisnsi 2l 1 -] 3 6| 2] 21 1} 4] & [103f316] 26 j262] 437 ] 335] 426|229 )1153] 2242 2574
4= Familys Podocaridas i
Fodocsrug yerisggtus - |- -] - ol 4] 5} 3 2] 14 4| 4} - 1 9 5 T 4 8] 24 47
$~ Family: Caprellides
Ceprelln Sguilibra - f - w| - al ~-{ -] = - aQ -l 2 - 1 3 2 4| 2 - 3] 1n
Total 17312351 31 202 641 | B2 111 { 41 6] 300 }238]434| 39 { 405j11T6 | 1772|2650 |753|321C[ 08625 | 10742
a.T.
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Tuble (5}

Relative abundunce ol o, 5'2_ ' oviu%‘_ g juvenile utees of
the total wiphipod wupecieu collected rron lomuilia end Pori-

saied vaters {(suez Cuanl, Biypt) during the year 1vb5 and

1966,
Ipacilic Port-zaied
Seasona —,
o’ -?— m%.g. Juv. |Totel| O7 ?— ?.o_'-fit, Juv- {Total
Sumuer 7.6 6.371 3.23| 5.20! 5,97]10.6 |10.,37] 3.90 [14.09|11.99
autunn .o 3 4.301 1.70| 2.79}113.02{16.33{25.66 | 7.76|11.9C

Winter 10.51113.3 ] 4.14[10.43}10.€3133.75| 30.87{20.12 :27.2C}| 29.20

Spring 76.23[77.24 |c4.27|82.07{60.29[42.37}42.42{50.31150.44} 46.93
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Relative abandance of the mejor amphipod 8pec

grovithe et Ismallia and Port-~Saled waters.

the year 1985 = 19E6.

Teble (7)

{Suez-Canal, Egypt) durlng

jeg collacted from fouling

Species

Seasons Ismailla Port-Saled
Summer |autumn{winter gpring|ounmer sutumn|wintor|epring
Corophium Dmsﬂca 0.94 | 0.52 | 7.27 g1.25 | J.51 1.75 |27.44 |67.26
Ericthonius bragllisnals 0.2) 0.31 |16.20 [83.25 1.5b 3.08 |52.77 {42.56
Corophium bidenteta n.Sp. 1.37 | 2.02 | 6.43 90.16 | 5.47 | 2.23 |42.75 49.55
£lasmopup rapax 43.34 | 4.65 [19.45 j2.56 127.92 |17.97 20.0 34.09
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ociated with marine fouling inm Suvez Canal at
Ismailia and Fort-Sated throught one year

{ April 198%- March 1986 )
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Fig (2) : Relative abundance of Amphipod Species associated

with marine fouling at Ismailia ( Suez Canal, Egyptl}
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Relative abundance (%)
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Fig (4} : Relative abundance of Corophium acutum from marine

fouling at Ismailia.
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Relative abundance of Corophium bidentata n.sp.

from marine fouling at Ismailia.
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Fig {7) : Relative abundance of Corophium bidentata n.sp.

from marine fouling at Port-Saied.
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Fig (8) : Relative abundance of Ericthonius brasiliensis

from marine fouling at Ismailia.
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Fig (10): Relative abundance of Elasmopus rapax from

marine fouling at Ismailia.
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Fig (11): Relative abundance of Elasmopus rapax from

marine fouling at Port- Saied.
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