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l\BSTRACT

samples were token during sponge fishing seeson from four
regions {n en area extending 190 ka along the western
Ned{terranesn coast of Alexandria to determine the sbundance
of the three commercial qwonno types Mmly Turkey cup,
fNoney comb and Zimocca and to evaluste the correlstions of
thelr abundance with the main envirenmentsl factors. The
regfons studted were ot El-Newwmam denoted "A®, El-Alamain -
*8%, Fuksh *C* and Matrouh “D”. Varfations In the total of
the mean nurbers of the three sponge types were moticesble:
smong the ditferent regions. El-Rammam regfon suppofted more

- populations then the other regions. Thers were atso
varfations in population dmsitltes of esch commercist
aponge type in the different reglonc “Yurkey eup tended to
decreose towards the uestern stde while fNoney comb and

- ieocen exhibited fluctystions. §n density along the ares
fnvestigated. :

The study of the environmental factors prevalent {in the
srea fnvestigsted revealed -that high concentrstions of
phytoplankton, large surface ares of rocky and consolidated
substrats and high productfon of sea grasses and green algae
are imdrtant in controtling the abundance of commerciet
sponges. MWNovertheless, tempersture, satinity, concentration
of zooplenkton and percentages of orgenic snd carbonate
contents of the bottom sedimentes yielded no significant
correlation with sponge abundance {indicating that these

_ factors are not of primary faportance {in controlling the
abuncance of commercial sponges {n the ares investigeted.

INTRODUCTION

Studies on the ecology of Egyptian commercial sponges
received little attention. Paget  (1923), Jenkins (1926},
Fouad (1927 & 1928), Wimpenny (1931), McDonald (1932}, Feuzi
(1933, 1936 & 1938) and Samra (1935) gave an account of the
abundance of the three commercial sponges namely Turky cup,
Honay comb and Zimocca in an area west of BAlexandria from
Ras El-Agami to Abu Darash.




The present paper aims to achieve a complementary
ecological knowledge about these commercial spon in an

area of approximately 190 km adlong the western.Hed?terraneanu_

coast of Alexandria from El-Hammam to ' Me¥sa Matvouh. -

Attention  was focused on population density and
distributional behaviour of the three commercial, sponge
types in relation to the main environmental factors

K AT . A PRI

HATERIAL AND HETHODS .‘;gﬂ~»$“
A- The Inveéfigated Area:’ s [ Ft o I
. 1“ .. AP

The study area covers the region west of Alexandria from
El-Hammam to Mersa Matrouh (Fig. 1). It extends about 190 km
along the western Mediterranean coast of Alexandria, and it
lies between lﬁngitudes 29° 21' and 27° 10’.

S e D e .

Four re?ionq . wexe chosen {or sampling ﬂspongesrwithdn the
continenta shelg « JThese  regions . wexs »a%. El-Hammam,
El-Alamain, “Fykah - qﬁ Hatrouh. For -implicity, thege rqgions
are denoted A, *ﬁ“ ﬁd D from' €ast to west, respectively.
Regions A and ”S“lfe“ﬂb 2<% 4m: from the ‘€53 - Shore:- whEreas
regions C and: D_abéﬂabout 2"5 km -fxom-the sea shore.

RETEAT I E W 4 RIS _“jv,‘n__r S

- B- Nature!bte}ahe,mwms .

The area Inv%ﬁtf&ﬂtgd coﬁgrised ﬁffferent pes of bottom
deposits. :THeWe dépBsista Yiedt a depth- ’Whi h ‘vdrtes from
10-50 m. -The depusitwVary .from coarse sand in the-western
regions to .coarse: @gravalsiand fine  sand.:in  the eastern
regions. Regiong Nps3 By @ andiD exhibit twg main .types of
solid subs ata q°§58§Pb¥ :or 8 onge . settlihg. Theqe are
rocky sub-t um a congo idated substratﬁh The 1 tter
(plate 1 a and b) e con-tructed by the act¥on °§%tﬂh lving
organisms. Each substratum is covered with the ’ asses
Yostera sp. ‘and Postdadnih sp’-4in addition to. the grédn alg
Caulerpa prolifera 'which f. characteristic; for commercia
sponge beds. Thexre is:also.a third lubstratum in the ﬁorm of
Moulluscan -halla (plate 0.} _ Lo .

c- Ba-plinq !l'edh‘nit;ua. S SR —'. Lot e

D

o

Bamples ware-;aken from the,difterent:regiona ,4n11981 b
using Ferneg .,app aratus gurin sponge fighing segson\whic
began in May and continue vember. N e

‘Prelimina Bampres showed :that apohge populat&ons were
confined to  the s6lid esubstrata’  (xoo and .cansolidated
substrata). Sampling was accordingly restricted to such
places.

Frog region A, 17 sample uniti were taken from an area of
48 km“< . (6 -x 8- km) From regiong B.and.D, 14 sample ugitel
were taken from an area of 45 km (3. x 5 knm) and 590

% 5 . km) respectively. -Frgm ‘region C, 33 sample’units’ werg_‘

taken: fxom an area of 44 km? (11 x 4 km). samlpes Were taken

on a random basis, The area of each sample unit is b} km and V

was taken to a depth, varying from 18 to 40'm. |
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Plate 1
Solid substrata for sponge settling: (a) and (b)

consolidated substratum constructed by the action of 1iving
organisms; (c) substratum formed by molluscan shells



The sponge specimens were collected by pulling them from
the solid substrata. They were then placed in a pasket and
lifted up to the ship by a cord. The commercial specimens
were selected from the catch on the fishing boat and
numerical tags were attached to thenmn.

D- Determination of the Organic Contents of the Bottom
Sediments: :

Organic contents of the bottom sediments in regions A, B,
C and D were determined by direct method described by
El-Wakeel and Riley (1957).

E- Determination of the Carxrbonate of the Bottom
Sediments: )

Carbonate contents of the sediments in regions A,B,C and
D were determined according to Shata (1979).

F- Determination of Temperature:

Measurements of temperature in regicns A, B, C and D'at
depth of catching were made with the standard reversing
protected thermometers.

G- Determination of Salinity:

Measurements of salinity in regions A, B, C and D at
depth of catching were made using a Beckmas Iduction
Salinometer {(Model Rs-7B).

H- Detevrmination of Phytoplankton and Zooplankton:

Concentrations of phytoplankton and zooplankton in
regions A, B, C and D were guoted from Anon. (1979).

RESULTS

1- Population Density of the Three Commercial Sponge
Types:

The mean number of individual sponges belonging to the
three commerical types which were collected from each region
are given in Table 1. It is clear from the table that there
are fluctuations in the mean population densities of the
three commercial sponge types within each region and in
different regions. S?gnichant differences in the mean
population densit were observed between Turkey cup, Honey
comb and Zimocca ¥n region A, whereas the difference between
Honey comb and Zimocca was not significant (t=0.35, p> 0.1).
In. region B, the mean population density of Turkey cup
differs highly and significantly from the mean population
density of either Honey comb or Zimocca, and there is also a
high significant difference between the mean population
densities of Honey comp and Zimocca. In region C, a similar
trend in density change can be observed between Tukey cup,
Hone{ comb and Zimocca. 1In region D, the mean population
density of Honey comb was significantly higher than the mean
population density of either Turkey cup or zimocca.
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' TABLE .1,
poputation density of the three commercist sponge types in each region ((n_z)
with standard error. Sample size in roumd brackets. the lower figures indicate range.

Region Date of sample Mean population dens { ty/km® (4S.E,) Totsl of the
mean nunbers
Turkey cup Honey comb Zimocca
EL-Hammem  18-21 June,  S5.7+¢3.54(17) '  26.5¢4.43(17)  17.3#3.39(17)  99.50

(A) 1981 30---56 11---54 9---23

EL-Alamain  8-11 August, 20.12.14(14) 710.1:0.89(14)°°°  5.4+0.8 (14)  35.60

®) 1981 8---30 5---6 1---8

Fuksh 18-21 Sept.,  21.941.94(33)  18.1:1.01(33)%°%  12.441.78(33)  $2.40
) 1981 10---32 9---35 5---30

Matrouh  20-24 Oct.,  15.6+1.36(14)  34.2¢2.33014)°°°  14.742.04(14)  64.50
) 1981 9---27 16---41 6--25

Differences in the mean population densities of Turkey cup and Honey comb within each region
were tested for significance using "student’s* t,**p<0.01, **p<0.001, as were the mean
population densities of Turkey cup and Zimocca, +++p<0.001 and the mean population densities
of Honey comb and Zimocca, °°°p<0.001.

Nevertheless, the mean population densities of the two
latter sponge types was not significantly different from
each other.

Again significant differences in the mean population
densities of the three sponge types were observed between
the different regions. Turkey cup differed significantly
between regions A and B (t=8.1, p< 0.01); A and C (t=11.3,
p< 0.001); A and D (t=9.7, p< 0.001); and C and D (t=3.1;, p<
0.01) but the difference was not significant between regions
B and C (t=0.8, p> 0,4); and B and D (t=1.77, p> 0.1). Honey
comb differed significantly between regions A and B (t=3.4,
p< 0.01); A and C (t=2.44, p< 0.05); B and D (t=9.9, p<
0.001); B and C (t=5.19,p< 0.001); and C and D (t=7.47, p<
0.001), whereas the difference was not significant between
regions A and D (t=1.45, p> 0.05). 2Zimocca differed
significantly between regions A and B (t=3.1, p< 0.01); B
and C (t=3.68, p< 0.001); and B and D (t=4.24, p< 0.001),
while it was not significant between regions A and D
(t=0.16, p> 0.5); A and C (t=1.67, p> 0.05); and C and D
(t=1.03, p> 0.05).

Generally speaking, Turkey cup tended to decrease towards
the western side while Honey comb and Zimocca exhibited
fluctuations in density along the area investigated. Again
region A harboured more commercial sponge than the other
three regions (Fig. 2).
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FIG. 2.
Total of the mean population density of the three
commercial sponge types in each region

2- Analysis of the Distributional Behaviour of the Threa
Commercial Sponge Types Iin  Relation to the Differcnt
Environmental factors:

The distributional behaviour of the three commercial
sponge types ‘m relati(on to the main environmental factors,
mainly temperature, salinity , percentages of organic and

carbonate contents of the bottom sediments and
concentrations of phytoplankton and zooplankton were studied
in the four regions. Variations in each of these

environmental parameters were correlated with the total of
the mean population densities of the three commercial sponge
types (Table 2). It can be seen from thie table that the
total of the mean densities of the three sponge types varies
significantly along gradients of phytoplankton. There is a

gradual change in densities along gradients of this factor.
In fact, higher densities are associated with high levels of
phytoplankton. The degree of correlation between tha
concentration of phytoplankton and total of the mean
densities of the three commercial sponge types was evaluated
(r=0.99095, p< 0.05). However, total of the mean densities
of the three commercial sponge types along gradients of
temperature, salinity, percentages of organic and carbonate
contents and concentration of zooplankton yielded no
significant correlation. In all cases p> 0.1 which indicates
that these factors are not of primary Aimportance in
controlling the distributional behaviour of the three
commercial sponge types in the area investigated.
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TABLE .2.
Total of the mean population densities of the three commercisl sponge types along
gradients of environmental factors,

Region v muse H1-Alamatn Fukah  Matrouh  Value of  value of
€52 10y D) L "

Ih.60 82,40 &L.e

Total of tha
populatien ds
of the three comwerciatl
types (individunls/km:").

tnvirormentel factors.

Averaga se

crial
. o,

temperature{ Glal

depth of cated

20,65 0.0417 30,1

insfignifrcont

Average seasonsl  3d0.9% 38,81 38.75 38.72 0.6755 0.1

salinity(¥X)at insignificant

depth of

catching.

Organic contenis  0.51 0.52 To61 669 -0.158 0.4

(%) of the bottom insignificant

sediments.

Carbonste contents 96.285 98.42 98.81 99.37 -0.737 «0.1

(%) of the bottom . fnsignificant

sediments.

Phytoblank ton 19474 1958 1945 2022 0.90095 <0.05

cell/l, significant

Zooplankton 3714 1989 1483 1656 0.8167 <0.1

organisms/m~. tnsignificant
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DISCUSSION

The largest numbers of the commercial sponge types were
found in the regiién of El-Hammam (region A) which supportgd
a total of the mean number of 99.5 individuals / km“,
followed by the region of Matrouh (region D) which supgorted
a total of the mean numbers of 64.5 individuals / km“ then
by the regions of Fukah (region C) and El-Alamain (region B)
which supported 3 total of the mean numbers of 52.4 and 35.6
individuals / km“, respectively.

There were also fluctuations in population densities of
each commercial sponge type in the different regions. Turkey
cup was more abundant in the region of El-Hammam which
sugported a mean population density of 55.7 individuals /
km*. Dernsity decreased towards the eastern side wuntill it
reached & mwinimum at #Matrouh whese the mean popualation
density was 15.6 individuals / km“. Honey comni was more
abundant in the region of Matrouh which suppoited a mean
population density of 34.2 individuals / km“. Density
decreased towards the eastern side until it reached a
minimam at El~-Alamain ghere the mean population density was
10.1 individuals/ Xm<. Zimocca was more abundant in the
region of El-Hammam which suppogted a mean population
density of 17.3 individuals / kw Its density resached a
minimum at El-Alarain yhere the mearn populatinon density was
5.4 individuals./ kn* Density then increased towards the
western side. In gencral, density of Turkey cup decraased
towards the western side while Honey comd and Zinscca

exhibitesl fluctuatious in density along the area
investigated, Houey comb atialned its higliest density at the
ragion of Matrouh whercas Zimocca attained its highest
density at FEl-Hammawm,

Preliminary work on the abundance of the three commercial
sponge types 1n west of Alexandria from Ras El-Agamy to
Martrouh was that of Paget (1923), Jenkins (1926), Fouad
(1927 & 1928), Wimpenny (1931), McDonald (1932) and Fouzi
(1933). They showed that the total catch of the three
commercial sponges was higher in the region which extends
from Ras El-Agami to Ras Sheikh which harboured in the
present study a higher densities of commercial sponge types.
Therefore, the present findings confirm those of the above
mentioned authors. Again, these authors and Fouad (1929)
found that the region which extends from Ras Sheikh to Abu
Darash (included region B in the present study) harboured
the lowest number of commercial sponges. This 4{is in
accordance with the present findings for region B. Paget
(1923), Jenkins (1926), Fouad (1928 & 1929), Wimpenny
(1931), McDonald (1932) and Fouzi (1933) agreed that Gulf of
Kanayis (included region C in the present study) harboured
more commercial sponges than the region which extends from
Ras Alam el Roum to Ras Abu Laho (included region D in the
present study), while Fouad (1927), Wimpenny (1930), Samra
(1935) and Fouzi (1936 & 1938) found that more commercial
sponges in the region which extends from Ras Alam E1 Roum to
Ras Abu Laho than the other region. The present findings
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confirm those of Fouad (1927), Wimpenny (1930), Samra (1935)
and Fouzl (1936 & 1938) for regions C and D but not that of
the other authors. |

The variations in the total of the mean nunbers of the
commercial sponge types aleng the area investigated are
possibly related to gradients of the different environmental
factors. Goode (1834) mentioned that the commercial sponges
are confined to seas in which the differences observable
between the winter and summer isotherms are not excessive.
Harimzn (1958) found that the time of settling of larvae of
Haliciona lossanoffi fluctuates annually 1in relation to
temperature. Larvae are released shortly after the highest
water temperature of the year. Paget (1922) stated that the
drop in salinity causes the death of sponges. Gattsoff

(1925) found the dissociated cells of Microciona prolifera
failed to coalesce in hypotonic sea water with
concentrations lower than 12.4 to 9.3%o0. but coalescence
takes place in hypertonic solutions up to a value of 55.8%o0.
Laubienfels (21932) found that dissociated cells of
Iotrc~chota birotulata coalesced normally in solutions
ranging from 80%o sea water to 110%o sea water. Above and
below these values, the number of cells which aggregate per
unit area is low. Hopkins {1962) reported that the
distribution of boring spopnge Clicna Celata on the eastern
shore of Virginia 1s salinity dependent and prevailing
salinities below 18-15 ppt are lethal.

In the present study, the averaces of the seasonal
temperature and salinity ct dopth of catching were more.or
lesz  similar in the four reglons (Teble 2). Ancordingly,
each of these two facters vielded no significant correlaticn
with density. It is therefore, Iimportant o consicder the
abundance o¢f the commercial sponge typez in reliastion to
other environmental factors.

“Holme (1953) postulated that the amount of benthos is not
necessarily related to the guantity of the organic matter in
a deposit, but is more related to the relevance of deposit
as a habitat for a particular species. 1In fact, no clear
correlation existed between the organic and carbonate
contents of the bottom sediments and commercial sponge
abundance (Table 2). Therefore, the present findings confirm
those of Holme (1953).

Fathy (1857) reported that commercial sponges feed on
living and non 1living organisms of phytoplankton and
zooplankton. Row et al. (1975}, Pearson and Stanely (1976)
assumed that the amount of benthos is proportional to the
sedimented phytoplankton and zooplankton. West et al. (1976)
noted that the marine invertebrates of all the major groups
except arthropdos absordb dissolved free amino acids which
are 1input from phytoplankton exudates. In the present
investigation, a clear positive correlation existed between
commercial sponge abundance& and the concentration of
phytoplankton (Table 2}, Therefore, the concentration of
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phytoplankton can be considered as an important factor in
deteruining the distribution and abundance of the commercial
sponge types along the investigated area.

Among the many factors which affect the successful
settlement of pelagic larvae of bottom invertekrates 13 the
suitable substratum which is a master factor. Wilson (1$37),
Thorson (1946, 1955, 1956) mentioned that when the larvae of
bottom invertebrates are ready to metamorphesz to adtlts,
they explore the substratum while drifting with water
currents. If they find suitable substratum they settle on
it, 1if not, they either perish or extend their pelagic life
for a certain period of time. Hedgpeth (1854} congidered
that horny sponges mainly grow on coralicgencnus communitles.
Vacelet (1%5%) foumnd that the sponge specles of Merscille
were distributed in twe Liocoencseg, curaligenous and
precoraligenous., Geode (1854), HMcure {(1S10}), Peget (1923},
Hyman (1940), Aleem (196l), Brida (1%62), and Rutzler (1975)
suggested the impeortance of the solid eubstrata inculding
rocks as a deterrinal effect on the existence of commercial
sponge species. Thiie phenomenon has also bheen observed in
the gresent study in region A and D. These twvo reglone
exhibited more frequent rocky and consclidated substrata. In
fact, the exact surface area of these solid substrata can
not be determined to indicate significant correlation test
but an approximate surface area could be obtained by the
¢uide of Matrouh to Alexandria chart (1942} (Table 3). These
two regions were richer in numbers of the three commercial
sponge types. This gives an indication that this
environmental factor is important in determining the
abundance of the commercial sponge types along the erea
investigated.

-Brida (1962) described the sponge bed when studying
the biocoenose of the circalittoral of Adriatic as a
particular biotype - consisting of solid or consolidated
substratum, the top of which is mush narrower than the
rocky base and they are scattered on & vast area of
sand. In the present study, it was observed that the shape
of the rocky substratum heas an influence on the aggregztion

of commercial sponge types. The pyramidal =hape
subtratum embarrasses a high number of individual sponge
species. It has also keen observed that regions without

either rocky or consolidated substrata such as the region
between Tell Fuz and Tell klam El-Milh and between Ras EL
Kanayis and before Mersa Baggush are devoid of the
commercial sponge types, whereas the commercial sponge beds
are confined to rocky and consolidated regqgions.

Moore (1910) found that sponges planted on bottom covered
by short grasses exhibit a more rate of growth than those
planted on bare rocks. Rutzler (19275) found in his study on
the ecology of Tunisian commercial sponges that rocks coverd
with sea grasses Posidonia sp. and the green algze Caulespa
prolifera are the most favourable habitat for massive sponge
growth. In fact, the abundance of sea grasses and green
algae in each region could not be determined to indicate a
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TABLE .3.
Frequency of epproximate surface area of solid substrata
fn each region with the guide of Katrouh to Alexerdrie
chart (1942).

Region Total of the means Rocky Consol idated
of the commerctal substrate substrate
spong types

(Individuals\Km.)

£l -Hammam 99.45 +44 44
(A)

El-Alamain 35.43 ++ +
(B)

Fukah 52.42 + 44
(C)

Matrouh 64.49 44 ++

(0)

+ m rare (<5 sz); ++=Frequent (5-10Km2); +++=common (>10Km2).

significant correlation test with the total of the mean
numbers of the commercial sponge types, but the frequency of
sea grasses and green algae sampled throughout the different
seasong (spring, summer, autumn and winter) in each region
has been tazken from Ramadan (1979) (Table 4). The table
illustrates that region A exhibited a high production of sea
grasses and green algea throughout the dgfferent seasons.
This region 1is rich in total of the mean numbers of
commercial sponge types indicating that this environmental
factor 1s important in controlling the abundance og
commercial sponge types along the area investigated.

In conclusion, it appears that the commercial sponges
along the west coast of Alexandria can flourish in regions
with high concentrations of hytoplankton, 1large surface
area of rocky and consolidated substrata and high
production of sea grasses and green algae.



TABLE 4
frequency of sea grasses and green algae sampled
throughout the different seasons in each region at
depths of catching quated from Anon., 157$).

Region Totel of the meeans Season
of the coamercisl
spong types Spring Summer Autumy Hinter
(individusts\Km®.)
E L ~Hamnam .45 e e +44+ 4
(A)
El-Alamain 35.63 + +* ++ +
(B)
Fukah 52.42 + + ++4 +e
(c)
Matrouh 64.5 ++ 4 ++ +
({1 D]

+mrare (<5 organisms); ++=Frequent(5-15 organisms); +++scommon (»15
organisms).
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