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Air Quality Studies by the
Environmental Science Center

By Dr. Balint Z. Alfoldy
Environmental Sciences Centre, Qatar University

ince the start of the industrial revolution, air

quality has played a critical role in the general

health and wellbeing of people. The health
impacts as a result of poor air quality grow with
increased levels of urbanization around the world.
Since large cities usually have significant industry,
and/or power, heating or cooling facilities, as well
as dense traffic on their roads, a large number of
the city’s population can be exposed to the negative
health consequences of inhaling air pollutants.

In the Middle East, including Qatar, the natural
background level of airborne particulate matter is
high. The industrial and traffic emission are added to
the background level resulting high pollution level;
that generally exceeds by several times the Europe-
an and US ambient concentration limits, as well as
safety guidelines recommended by the World Health

Organization (WHO).

What is the composition of the particulate matter in
the air? What is the contribution of the most harm-
ful and carcinogen components found in these par-
ticles? How unhealthy is the local air quality in Qa-
tar? and what is the health risk that the population
is exposed to? These are the main questions that the
Atmospheric Laboratory of the Atmospheric & Ter-
restrial Science Cluster of the Environmental Science
Center is interested in asking. To answer these ques-
tions, a wide scope of air quality studies are being
conducted.. The main activities include the follow-

ing:

Airborne particle collection at several size ranges, in
the 10 nm — 10 um size range. Mass concentration
measurement and chemical analysis of the particu-
late matter.

Continuous monitoring of the particle number con-
centration in both fine 300 nm — 2.5 um and ultra-
fine lower than 100 nm size range.

The size distribution of the particles that can allude
to the origin as well as health effect of the particles.
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Continuous monitoring of gaseous air pollution

such as SO2, NOX, CO and ozone.

Based on this information, the sources of air pollu-
tion in Qatar can be identified — for both gaseous
and particulate pollution.

Our work is focusing on both the particle number
and mass concentration. These two values charac-
terize the particulate pollution in different ways, and
indicate the different potential health effects follow-
ing human inhalation.

Figure 1 shows a typical particle size distribution
emitted from a diesel combustion source. The solid
pink line represents the number distribution of parti-
cles in the sample, while the dashed blue line repre-
sents the mass size distribution of the particles. In the
figure the three characteristic modes of the particles
are also marked including: the nucleation mode;
the accumulation mode and; the coarse mode.

Each of these particle modes has a different ori-
gin. In the nucleation mode, particles are forming
from the gas phase via homogeneous nucleation
(secondary particle formation). After generation,
the particles start to grow via coagulation and con-
densation, and then enter the accumulation mode.
Other primary particles, such as soot particles, can
also be found in this mode. The soot particles typi-
cally have an initial diameter of about ~20 nm.
Following generation, the particles start to aggre-
gate and their diameter grows up to 200-500 nm.
The coarse mode characteristically comprises debris
particles that originate by mechanical degradation
of the engine and tailpipe structures of the vehicle.
In ambient samples mostly crustal particles form the
coarse mode.

It can be observed from Figure 1that the majority
of the particles are found in the nucleation mode,
whereas the particle mass is mainly represented by
the accumulation and coarse mode. Consequently,
both the accumulation and coarse modes have to
be taken info account when considering the health
effect of toxic materials associated with the particles,
such as organic compounds, acids or heavy metals.

Inhalation of ultrafine particles also have harmful
health effects, as they adversely affect the cell mem-
brane as well as the intracellular organelles. This
effect is irrespective from the chemical composition
of the particles, and can be attributed to the physical
inferaction between the particles and the receptor
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organelles. Since the number concentration of ultra-
fine particles is highest in the nucleation mode, thus
the above mentioned physical effect of the particles
can be attributed mainly to the nucleation mode. The
particle size distribution follows a typical mass size
distribution pattern of ambient particulate matter.
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In Figure 3, different particle types, each with a dif-
ferent origin and chemical composition are marked
using a color code. The solid blue line represents
the total particle mass, as determined by gravimetric
weighing. It can be seen that the gravimetrically and
chemically analyzed mass is in a good agreement.

It can also be observed from Figure 3, that crustal
particles represent most of the mass in the sample.
This particle type has two subtypes i.e. the silicate
(aluminum and magnesium silicate) which has the
major mass, and the calcite type (calcium carbon-
ate and gypsum) which has lower mass portion. The
main diameter of crustal particles is around 3 m
(impactor stage 12 and 13 in the figure). The third
chemical group present is sodium chloride, that is
formed by sea-salt particles. The main diameter of
these particle are 0.6 m (9 impactor stage). Am-
monium sulfate and nitrate form two different size
modes, where. ammonium sulfate particles have
higher mass contribution (with an upper diameter of
0.26 um (impactor stage 7), while nitrate particles
have an upper diameter of 2.38 m (impactor stage
12).

The result shows that beside the determining mass
of crustal particles that can be originated from natu-
ral sources as well as anthropogenic activity (e.g.
construction, road traffic) the sulfate particles have
also significant contribution. As a further step, the
study will be completed by the analysis of the organic
components to determine the composition and size
distribution of organic pollution such as volatile and
semi volatile components, and soof.
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Crabs ..
A General Overview

By Dr. Bruno W. Giraldes & Dr. Ibrahim Al-Maslamani

Environmental Sciences Centre, Qatar University

Introduction

rabs are invertebrate animals belonging

to the Phylum Arthropoda with an external

skeleton. The Arthropods includes terrestrial
animals (such as insects, scorpions spiders, ticks,
mites and land crabs) and aquatic animals such
as marine crabs, isopods and barnacles among
others. The main group of aquatic arthropods are
the Crustaceans (Subphylum Crustacea). Among
these, the best-known and most intensely studied are
species within the order Decapoda (Deca= ten, pods
= feef) represented by animals such as the lobsters,
shrimps and crabs.

The most diverse group of crustaceans alive today is
the crabs of the infraorder Brachyura (true crabs). The
measure of their success is reflected in their coloniza-
tion of almost every marine and terrestrial habitat.
They have been reported at abyssal ocean depths
down to 6,000 metres, and up to 2,000 metres,
above sea-level on mountains, and are dominant in
many estuarine habitats where water salinity and tem-
perature can fluctuate dramatically on daily bases.

Meanwhile, many species have evolved developing
terrestrial habits meanwhile needing to return to wa-
ter only occasionally or, just to release their larvae.
Numerous species have become wholly freshwater,
and some of these have even evolved to survive on
transient water sources such as small phytotelms
(temporary bodies of water in tree holes and between
leaf axils), dew, and even water inside empty snail
shells. Some have even been found along the fringes
of deserts. These desert dwellers have been known to
aestivate in clay-plugged burrows for up to six years,
awaiting the rains.

Description

The basic crab body consists of an expanded car-
apace (formed by a fusion of the head and some
thoracic somites), and a strongly reduced abdomen
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that is tightly tucked underneath the thorax (under the
carapace). In addition, the first pereiopods (legs) of
brachyurans are fully chelate (clawed), and the walk-
ing legs are placed at the sides of the body. This
evolutionary trend is termed carcinisation, and it has
clearly been very successful in the evolutionary spe-
cialization on earth. The evidence for their evolution-
ary efficiency is that there are now more brachyuran
crab species than any other major clade of deca-
pods.

The basic shape for true crabs (Brachyura) includes
the presence of 10 pereiopods (arms and legs) com-
prising in most species of 8 walking legs (four on
each side) and 2 chelipeds (arms with claws). Some
brachyuran crabs represent a group of species with
modified walking legs. These are no more used for
walking and are with modifications that aid the ani-
mal to perform different functions. For example, in
the swimming crabs, the fifth leg pair (last pair) are
flatted and used for swimming (Figure 1a). In the
dromioidea group, the last two pair of legs are modi-
fied and curved upward above the carapace to hold
a peace of sponge above it (Figure 1b).

True brachyuran crabs are often confused with her-
mit crabs and porcelain crabs belonging to the in-
fraorder Anomura. In general, most anomuran crabs
have only three pairs of walking legs clearly visible,
with the last pair being very small and normally posi-
tioned under the abdomen and not visible externally.
However appearances can sometimes be deceptive
— some true crabs have their last pair of legs greatly
reduced or even absent; while some anomurans have
become so carcinised, with their abdomens reduced
and tucked under their body, that only the presence
of a telson with uropods portray their true identity.

Figurela. Swimming crabs Portunus segnis
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Crabs are dioecious with male and females indi-
viduals easily separated by their well-divided dimor-
phism. The females possess a wide large abdomen
with several pleopods (appendices) used to carry and
protect the eggs; and males have narrow and trian-
gular abdomen with only a pair of pleopods used in
copulation and have larger claws used in copulation
behaviour and territorial competition. Fertilization is
internal. After fertilization and eggs production, the
eggs remain attached in the pleopods, protected in
the female’s abdomen under its carapace during the
embryonic development. Metamorphosis (different
shape in some life phases) is known in crabs. At the
spawning time even terrestrial crabs need to release
their larvae (baby crab) in the water for a planktonic
life (water column). The crabs’ larvae named zoea
present a totally different shape from the adult and
live in the water column while the adults are ben-
thonic (lives in the marine floor). The larvae became
juvenile crabs and settle in the benthic area, coming
back to their parent habitat as a young immature
crabs.

Animals with an external skeleton (a natural designed
armour), release their old and tight armour and pro-
duce a new larger external skeleton - a phenomenon
known as ecdysis or molting time. Even larvae in their
planktonic phases and juvenile crabs undergo ecdy-
sis fo grow and as well to become mature adults.
This is a risky time for the crabs, since their armour
protection is soft after molting and need time to so-
lidify. During this phase most crabs remain hidden in
cavities, channels and/or holes without feeding sim-
ply waiting to be ready to protect themselves against
predators.

Ecological importance

In a great majority of aquatic ecosystem, decapods
and their most abundant group the Brachyuran
crabs, are one of the most important component in
the trophic chain. They represent the “cleaning crew”
in these aquatic domains, as detritivores, omnivores
and herbivores; they are the bases of the trophic
chain, cleaning the excessive organic matter (such as
dead animals) and the excessive algae. Some spe-
cies also represent the “first aid” for several corals,
algae and fishes, cleaning and removing parasites,
dead tissues and sediment in a perfect coevolution
- similar to the insect-plant relationship. Moreover,
the importance of decapods and brachyuran crabs
in the trophic chain is in their prey position. Due to
their greater numbers and diversity, they are an inter
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link in the food web for virtually all species in the
marine system also as larvae and as adults. For a
great number of reef fishes and demersal fishes, the
decapods are their main diet. Planktonic decapods
and their larval stages (Zoea and Mysis), due it huge
number are dominant in the zooplankton crop (los-
ing their dominance only to the other crustacean,
the copepod). They represent one of the main mi-
croalgae controller and one of the most important
resource for the marine filter feeder animals.

Another great ecological characteristic for most
Brachyuran and Anomuran crabs is their specificity in
habitat and ecological niche. Decapods are restricted
to specific areas, with a group of species inhabiting
a specific zone, in a specific ecosystem sometimes in
specific seasons and even daytime. For instance the
Ghost Crab (Figure 3) with several different species
occurring in restrict regions in the world only occur in
supratidal and intertidal zones (superior areas in the
shoreline) in beach ecosystems; the same happens
with the violinist crab (genus Uca) occurring only in
supratidal and intertidal zones in the mangrove eco-
system. This specificity of habitat has been reported
for all species within these taxa. This huge diversity
and great specificity in habitats, makes crabs a great
target species for ecosystem monitoring. They can
be used as bio-indicator for habitat and region, they
can highlight anthropogenic impacts and they can
indicate trophic cascade effect among several other
uses.

Common Crabs in Qatar

The environment in Qatar is one of the most harsh
on earth, with extremes of temperature and salinity
restricting few species that are adapted to survive in
this eco-region. Even here in the west Arabian Gulf
decapods still remain specialized in habitats with
some important species like: the ghost crab Ocy-
pode rotundata Miers, 1882 (Figure 3) in the inter
and supratidal zones in beaches; Eriphia ferox Koh
and Lg 2008 (Figure 4) in the intertidal zone in rocky
shores; Nasima dotilliformis (Alcock, 1900) in the
supratidal zone in mangrove forests and salt marsh-
es; Metopograpsus messor (Forskél, 1775) (Figure
5) in the intertidal zone in mangrove and rock shores
near the mangrove; Macrophthalmus (Mareotis) de-
pressus Ruppell, 1830 (Figure 6) in the flooded in-
tertidal zones in mangroves; Eurycarcinus orientalis
A. Milne-Edwards, 1867 (Figure 7) in the intertidal
zones in mangroves; Portunus segnis (Forskél, 1775)
(Figure 1a) in the subtidal zones in mangroves and
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Figure 3. Ocypode rotundata
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Figure 5. Metopograpsus messor

seagrass ecosystems. In coral reefs and oyster beds
in the offshore zone we encounter the large Carpilius
convexus (Forskal, 1775).

Despite the importance of the crabs and decapod’s
species in monitoring programs, few studies describe
the exact distribution of the species in Qatar; fewer
studies describe their association with other species
and their ecological adaptation, their importance in
the food web in the different ecosystems in Qatar,
and as well as their physiological adaptations within
seasonal changes or their role in  anthropogenic
impacts. Aiming to help and spread the knowledge
about crabs in Qatar, the Biological team at Envi-
ronmental Science Centre at Qatar University is or-
ganizing a book with species identification.

Figure 4. Eriphia ferox
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Figure 7 Eurycarcinus orientalis
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The Whelk and its Egg Cases
Phylum: Mollusca (mollusks)

By Dr. David M. Smyth

Environmental Sciences Centre, Qatar University

he phylum Mollusca includes organisms such
as clams, snails, slugs, octopuses, squid, and
chitons.

The word “mollusk” is derived from the Latin “mol-
lis” meaning “soft,” just as the term “malacology,”
the study of mollusks, which comes from the Greek
word for soft, “malakos”.

Class: Gastropod (snails)

The Gastropods are what we recognise commonly
as snails and they can be found in both the terrestrial
and marine environments. They differ from bivalves
like mussels by having a single-valved shell which
is usually spirally coiled and pointed in shape. They
have a prominent head with tentacles and a well-
developed foot used in crawling. The animal in most
cases is able to retract into the shell. An operculum
or covering is present in most groups, and it acts
like a door sealing the opening of the shell when the
animal is retracted inside. Gastropods are one of the
few groups of organisms well-represented in marine,
freshwater, and terrestrial habitats. There are about
60,000 species and sizes range from 0.5 mm up to
0.75 meters. In Qatar some snail species known lo-
cally as HUWAIT are considered as a delicacy.

Family: Busycon - Whelks

The Whelks are one of the most commonly found
marine snails within the molluscs and can grow up
to 20 cm in length. Whelks have separate sexes. The
time of their mating depends on the region they live
in. In cold water areas the whelks mate in spring
when the water temperature rises. On the other
hand, in warm water areas such as the Arabian Gulf
the whelks mate, in winter months, when the water
temperature begins to fall.

Whelks are carnivores. Mainly they feed on worms,
crustaceans, mussels and other molluscs. If their
prey has a shell or armour the whelk will drill holes
through the protective covering to feed on the soft in-
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terior. Whelks orientate by smell with its good sense
of smell the whelk is able to differentiate between a
potential prey and a predator. On their way to their
prey whelk can move by more than 10 cm per min-
ute. A whelk on the search for food can be recog-
nized by its swinging siphon (a protruding nose like
structure) helping it to locate the source of a smell.

Whelk Egg Capsules

The female attracts the male with pheromones it be-
gins to distribute into the water when the temperature
is suitable. Internal fertilisation enables the whelk to
produce egg capsules to protect the eggs. The whelk
lays its eggs in whole capsule packets forming some
of the most impressive geometrically structures in the
natural world.

The female whelks form egg capsules one at a time
in the capsule gland and pass capsules to the foot
where the pedal gland attaches capsules to the egg
string. The number and size of capsules on an egg
string usually varies in proportion to the femaless size
and as many as 70 capsules, with 100-120 eggs per
capsule, can be found on one string. Egg capsule
formation may reach one capsule every two hours,
and if formation is continuous, six to eight days may
be required to complete a 70 capsule string.

Some of the egg capsules laid by a whelk are empty.
Those are for the protection of the young located fur-
ther inside. The young whelks inside may come from
very different fathers, as whelks mate several times
and store the sperm cells until the outside conditions
are suitable. Only one percent of the young hatch,
though. That is also because the young whelks
hatched earlier eat their younger siblings. Inside the
egg the young snail undergoes several life stages.
However there are no stages when the young whelk
development takes place in free water. A whelk’s life
expectance, can be up to 10 to 15 years depending

on species

; ﬁ«' .

Whelk egg cupsules in QMZ
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Examples of gastropods ligiallpo gilal




Seabed with masses of whelk egg capsules dapndllobeall (g Al €8 aic ygia yAy Vs

Pearl Oster with red algae clpan cdlab agde (ol gJg Ul lao
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Whelk capsule
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Six New Records of Marine
Organisms in QMZ

By Najat Hussaen Al-Omari (B.Sc.)
E.S.Center, Qatar University

Abstract

wenty four individuals of 5 species belonging to
4 genera in 3 phyla were retrieved from marine
sediments are new records for QMZ. These are:

A sea anemone Amphianthus cf. nitidus (Cinidaria),
crabs (Crustacea) including 3 Nursia spp. and one
Portunus spp. - a swimming crab and one gastropod
Cerithium spp.

Introduction

Marine sediments retrieved from various locations
showed that the marine biodiversity in QMZ is com-
paratively diverse and rich. The E S Center carries
out numerous marine surveys. Analyses of sediment
include Biota species identifications and documen-
tation of organisms. In this contribution we report
5 species not previously recorded in Qatar Marine
Zone.

Plate 1. Amphianthus cf. nitidus (Verrill, 1899)

Amphianthus is a genus of sea anemones belonging
to the Anthozoa and comprising 24 species world-
wide. The Anthozoa are marine organisms including
the sea anemones, the corals (stony and soft corals)
and the sea pens. Plate 1 shows the details of the
recorded species.
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Plate 1. Amphianthus cf. nitidus (Verrill,1899) from QMZ sediment samples.
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Marine crustaceans of a large number of different
species are commonly retrieved from marine sedi-
ment samples. Up to date there are over 600 spe-
cies recorded for QMZ and these occur scattered
over numerous locations. Four new species are new
records for QMZ. These are of 3 Nursia sp. and one
swimming crab - Porfunus spp.

Plate 2. Nursia (Leach,1817).

Nursia crabs have broad pentagon-shaped cara-
paces, with radiating ridges on the surface and
with thin margins .The hind part appearing as 2
triangles and the front is semi-circular.

Nursia sp.1

Plate 2. New records of Nursia crabs from QMZ

sediment samples.
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Plate 3. Portunus (Weber, 1795)

Members of the genus Portunus are swimming
crabs characterized by a wide broad carapace with
inner and outer spines and almost equal chelipeds
exceeding the leg’s length. The anterior border of
the merus is with spines and the antennal flagel-
lum are not excluded from the orbit. All segments of
the swimming legs are conspicuously flattened; the
posterior border of the propodus is with bristles and
without spines.

dyindlloleadl (@ paul wlillapu o 1 egd P dagd
Plate 3. New record of Porfunus spp. a swimming crab
from QMZ sediment samples.

Plate 4. Cerithium (Bruguiére, 1789)

A retrieved gastropod of Cerithium sp. (family Ceri-
thiidae (Mollusca)) is a new record in QMZ for the
genus which is known with a wide world distribution
and with six species known to occur in Qatar waters.

Plate 4. A new record of a Cerithium sp. from QMZ sediment samples.
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Sesbania grandiflora (L.
Pers.; Family Fabaceae a
recent intfroduction to Qatar
avennue trees

By Prof. Ekhlas M. Abdel Bary

Environmental Sciences Center, Qatar University

n recent years the Ministry of Agriculture has
I been active planting exotic trees along the newly

constructed roadsides in Doha and other towns.
The nursery section has been introducing species and
studying their suitability to Qatar climatic conditions.
One of these recent introductions is a plant known
as Agati which has proved successful in Doha. Two
plants were planted in front of the “Maijles Al Shoura”

in Doha.

Agati is Sesbania grandiflora (L.) Pers. a small soft
wooded tree native fo tropical Asia. There are two
common color variants: white and red (grown in
Qatar). Agati is an erect fast growing tree with a
strait stem and very large compound imparipinnate
stipulate leaves of about 18 pairs of leaflets varying
in size with the smallest pair at the apex. The stipules
are minute and deciduous. Flowers are compara-
tively very large, clustered and pendulous in bunches
of axillary racemes. The petals are pea flower shape,
bright red with a white base, with the standard en-
closing the petals in bud flower bud is 7 — 8 cm long
and the calyx is bi-lipped, pale green and fused.
The fruit is a long slim flat compressed pod, green
when young and maturing to pale yellow with slight
constrictions indicating the position of the seeds. The
seeds are light brown, broadly kidney-shaped, about
0.5 ¢cm long and germinate readily. The plant pro-
duces continuous flowering during March to June.
The flowers, fruit and leaves of Agati are consumed
in southeast Asia.
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Leaves, inflorescence and pendulous flowers Agati ol draj acly
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