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Monitoring the fauna and flora Biodiversity in Helwan Limestone Quarry, Cairo, Egypt 

 

Abstract  

  
A monitoring research survey was carried out during the period from February to September 

2018 in different sites of the limestone quarry area of Helwan Cement Company to fulfil the 

objective of integrating aspects of conservation of biodiversity with continuous quarry 

operations in an attempt to mitigate adverse impacts on species inhabiting the quarry site.  

The biodiversity of these areas was surveyed using a rapid assessment technique. A total of 

74 species were recorded from the project site;  thirteen species of insects, two species of 

spiders, three species of reptiles, twenty-two species of Aves, five species of mammals, 

eighteen species of plants and nine species of algae. Nine of the recorded bird species are 

under universal agreements (AEWA) Agreement on the Conservation of African-Eurasian 

Migratory Water birds; five of them also listed in (CMS) Convention on the Conservation of 

Migratory Species of Wild Animals .The results indicate that there is a great opportunity to 

protect and increase biodiversity in Helwan Quarry, inspite of the arid, desert environment 

and mining activities, by proper management and reasonable planning. 

 

Introduction 

    Many species of animals and plantes are disappearing at an unprecedented rate due to the 

direct or indirect effects of anthropogenic activities (Achard et al., 2002; Alford et al., 2007). The 

geography and history of quarry areas often mean that a particular species could be restricted to 

a small area (Schilthuizen and Clements, 2008). Limestone areas are usually hard to access and 

hidden and limestone-restricted species may be unfamiliar. Therefore, biodiversity in quarry areas 

is often very low and harder to detect, and thus is often overlooked, including in regional or 

national surveys, legal designations, impact  assessments and site-level surveys (Whitten, 2012). 

However, in some cases, the effective implementation of a well-designed rehabilitation plan can 

result in significant environmental and social benefits these impacts and can be successfully 

addressed through the development quarry rehabilitation plan. 

 On the other hand, Helwan Cement Company in Egypt is the largest cement producer in the 

local market, which consists of 5 cement plants (Helwan, El Minya, Tourah, Kattamia and Suez 

plants).  It belongs to an 

International cement Group 

called HeidelbergCemen 

Group, which is one of the 

world’s largest building 

materials companies and 

operates in five continents (Fig. 

1).  
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   Helwan limestone quarry is located at a distance of 35 km (21.7 miles) to the south of Cairo 

downtown and it is next to Wādī Umm Qaffān. During the last two decades, a new urban 

community (15th of May City) was constructed adjacent to the old quarry. The geological 

investigations located an area situated at about 5.0 km (3.1 miles) to north-east of the old quarry. 

Due to drilling, blasting and crushing operation inside the Quarry, enormous of surface and 

ground waters accumulated at the crusher sites, forming some small ponds. The water is not 

suitable for human use; however, it is highly adequate for irrigation. Therefore, many algae and 

plant species have appeared inside and arround these ponds; attracting birds as well as other 

reptiles and mammals to live in this new vital, healthy  environment. The correlation between 

technology and biodiversity will help for the pre-assessment of the environmental due to 

quarrying operations. Preliminarily field observations were carried out in limestone quarry of 

Helwan Cement company during 2014 – 2015.  In the present study, the main objective of the 

field survey  was to measure the level of changing of fauna and flora species diversity in 2018, 

and if there was a plan to manage and conserve these diversity or not.   

Methodology  

  The present study is based on 

field survey at three localities in 

Helwan limestone quarry (Fig.2); 

old quarry and new quarry, in 

addition to one control area (the 

red arrows in the right photo 

pointed to the three survey 

locations).  

This study done during (January 

- September 2018); with regular monthly visit. The 

Two main selected areas were characterized by the 

presence of small water pondes.   The water 

supplies at the study site in old quarry come from a 

factory (Fig.3), while that of the new Quarry was 

coming from ground waters (Fig.4).  

Vegetation was studied using transect/quadrat 

method. The stand size was 2 × 2 m
2
 

(approximate the minimal area of the plant 

communities). Water samples were taken to the 

Lab for identification of the common algal 

species.                                 
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 Monitoring of the fauna species  

biodiversity was done by photos 

using differnt rapid technique: 

 Digital Camera.  

 Two camera traps (Crenova Trail 

Camera) in different locations 

(water pond for birds and open 

area for terrestrial animals)  only 

used in new quarry (Figs.5a &b). 

  wire traps for rodents (Fig.5 c). 

  pitfall trap method for reptiles and insects (Fig.5 d). 

  also through indirect methods such as the presence of footprints, scat and other signs 

throughout the quarry site (Figs.5e &f). 

Results: 

A- Flora survey   

The survey was conducted in the old quarry site (Fig.6.1) and in the new quarry one (Fig.6. 

2). In old quarry site there was more variation in plant species than in the new one. 

 

During the study period (February to August 2018), nine common Algal species were 

recorded; Cladophora glomerata, Melosira moniliformis var. subglobosa, Melosira 

nummuloides, Nitzschia obtusa W.Sm., N. obtusa var. scalpelliformis, Fragilaria ulna, 

Amphora coffeaeformis, Synedra tabulate and Achnanthes brevipes var. intermedia. 

 .A total of 20 plants species were recorded from the study area, were belong to ten orders of 

plants (Table.1 & Fig.7). 
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 The  common plant cover in the two 

study site were  formation of Phragmites 

australis, (known as reed beds), which 

may be as much as 1 square Km or 

more in extent. It can grow in damp 

ground, in standing water up to 1 m or 

so deep, or even as a floating mat. The 

erect stems grow to 2–6 tall, with the 

tallest plants growing in areas with hot 

summers and fertile growing conditions. 

Reed is very important (together with 

other reed-like plants) for wildlife and 

conservation, where several species of 

birds are strongly tied to large 

Phragmites stand.  The second 

common plant is Tamarix 

aphylla; it is an evergreen tree, 

usually is found along 

watercourses in arid areas. It is 

very resistant to saline and 

alkaline soils. Due to drought and 

salt tolerant properties of the 

tree, it could be utilized for 

plantation as an agroforestry 

species as well as for 

reclamation of marginal lands. 

Zygophyllum cocineum it appeared in its three phases (Appendix I).  The leaves are 2-

foliolate, whitish, mealy-pubescent, with cylindrical to obovoid and fleshy leaflets. The flowers 

are small with white and clawed petals; they grow solitary and axillary. The fruit is a pear-

shaped, 5-lobed 6-9 x 5-7 mm capsule. The seeds are elliptic, and tuberculate. Alhagi 

maurorum     is a perennial shrub that grows 2-3 ft. (0.6-0.9 m) tall. Sharp yellow spines that 

are actually modified stems are from (2.5-5 cm) in length. The small, pea-like flowers extend 

from the spines located along the rigid branches. They are produced in June to August. 

These flowers are brown to maroon in color. Alhagi was found in old quarry study site   with 

large number of specimens with developed inflorescence and this means that the growth 

cycle has reached its maximum. 
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B- Fauna survey: 

  During the whole period of this study a 

total of  22 orders of fauna were recorded 

related to five animal classes from the  two 

study sites in Helwan limestone quarry. 

Insects play one of the most important 

roles in their ecosystems, such as soil 

turning and aeration, dung burial, pest 

control, pollination and wildlife nutrition. 

Thriteen insect species  can recognies in 

the two study areas (Fig.8). It is noticed 

that Order Hymenoptera (Formicidae ant 

sp.) (a&b) is the most abundant species as 

will as order Diptera (True Flies (d&e)and Mosquitoes(F)). Order Odonata (Dragonflies (i) 

apperes and Damselflies(j)) everywhere with varity of bright colores. 

 

    In this study two Spiders belong to class Arachnids (Fig.9) show strong evidence that 

spiders' coloration is camouflages to help them to evade their major predators, birds and 

parasitic wasps; both of which have good 

color vision.  Many spider species are 

colored so as to merge with their most 

common backgrounds (Fig. 9 a).  

Many small reptiles, such as snakes and 

lizards that live on the ground, are vulnerable 

to being preyed on by all kinds of carnivorous 

bird and mammals. Three Reptile species 

(Fig.10) have been detected; the Red-

spotted lizard (Mesalina rubropunctata) was everywhere specially under plants but not easy 

to photos because it runs very 

fast. Two samples were found in 

pitfall trap, but they died before 

releasing (Fig.10.c). Schokari 

sand racer (Psammophis 

schokari) (Fig.10.a) was 

collected by local people 

inhabiting near quarry during 

grazering (Fig.11). 

 The juveniles of the Blue-tailed 

Skink (Trachylepis 
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quinquetaeniata) were recorded near Juncus the 

brilliant blue tails recognized it from adult 

individual (Fig.10. b).  

      

Most birds were watched near or in the water 

area in the quarry. In (Fig. 12) 22 Aves species 

were recorded; five species listed in (AEWA) 

Agreement on the Conservation of African-

Eurasian Migratory Water birds & (CMS) 

Convention on the Conservation of Migratory Species of Wild Animals; Spur-winged Plover 

(a) , black-winged stilt (b), Mallard (d) Coot (v) and White stork (u), while  the four  species; 

Cattle Egret (f), Squacco heron  (w), Little Egret (g) Moorhen (p) and  Little grebe  (q &x) 

listed only (AEWA).  

House Sparrow, Rock pigeon   and Spur-winged Plover were the most abundance bird 

species;  more than 100 individuals were recorded. Black kite has nest between reed beds in 

the new quarry site. Little grebe was recorded in breeding plumage (q) and in Non-breeding 

plumage (x). There was a colony; about seven to nine individuals were recorded with camera 

trap photos and it was recorded foraging in height temperate more than 48C° the same for 

Coot (Appendix II) .   



7 
 

Most birds were recorded with 

camera trap during the study 

period showed feeding and 

forage activity during days 

except the duck showed night 

feeding activity and upending 

behaviors many times in rhythm 

start from 9 pm to next early 

morning about 4 am (Fig. 13). 

Mammalian spices were found in 

all seasons (Fig.14).  By Camera 

trap; at the new quarry area we 

recorded different foxes with different tail forms and 

tip ends (Fig.15). Also, foot tracks were noticed in 

old quarry site. This foxes considered as one of the 

largest foxes in Egypt; it can be distinguished from 

the other fox by the blackish back of ears. Tail full 

and bushy, white-tipped.  Dogs were seen 

everywhere, but three doges were recorded by 

camera traps early morning in the new quarry many 

times during the study period (Fig.14 b). Wild cats 

also were recorded twice by camera tarp at night 

searching food. It looks that they inhabiting the new 

quarry area since they were recorded in different 

months. Two rodent species were recorded; one 

spiny mice from the new quarry area (Fig.14d) and 2 

black rat near the old one (Fig.14e).This commensal 

rodent species is a cosmopolitan, which is 

associated with human communities, foot tracks and 

burrows openings were in the two locations. 

 

C- Food web: 
Food web represents feeding 

relationships within a community 

shows a simplified food web in 

quarry  ecosystem. In study sites 

we can find (plants and Algae) as 

producers, (Fish, rodent, soil fauna, 
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Insects, larvae, some birds and others) as herbivores, (Fox, dogs, and cat , Black kite and 

common kestrel) as carnivores (Appendix III). 

 Discussion: 

A- Results analyses: 

In order to properly rehabilitate a quarry, it is important to be familiar with the individual 

habitats and their living conditions. To achieve this goal we have to obtain knowledge about 

the biodiversity of the quarry area. Therefore, in this study we tried to monitoring flora and 

fauna biodiversity, and the results showed that   74 species were recorded, which can be a 

start point for biodiversity settlement in this areas.  

Eighteen plant species were recorded and classified according to( Täckholm 1974) and 

(Boulos 1999 – 2005).  Most of them are native to desert areas; they can tolerate severe 

conditions of drought and they can grow up in very alkaline and saline soils. Though 

development this vegetation we can create new ecological niches that wildlife species can 

colonize easily. 

Algae provide shelter and habitat for fish and other invertebrate animals. As these algae die, 

they are consumed by organisms called decomposers (mostly fungi and bacteria). The 

decomposers feed on decaying plants and release important minerals that are used by other 

organisms in the food web The feeding interactions represented by the food web may have 

profound effects on species richness of community, and ecosystem productivity and stability 

(Hui 2012). 

About 13 insect species were recorded, It was important to survey insects since they help 

break down, dispose of wastes and play a main role in the food web. They are the sole food 

source for many reptiles, birds and mammals. 

Nine bird species were recorded; are under universal agreements (AEWA); five of them also 

listed in (CMS). That gives added value to the place, and the authorities should propose a 

management plan to conserve their habitats. 

Camera‐trapping is a useful and widely used tool to study wildlife. It is generally regarded as 

non-invasive. It can be used to study activity patterns and certain aspects of species 

behaviour (O’Connell et al., 2011; Ancrenaz et al.,2012) .The  results showed that mining 

activity didn’t affect  the activity of these animals  and the location appears as a suitable 

shelter  for different birds for nesting as well as for small mammals  like foxes . 

 

B- Value of the project for science and for the quarry / company: 

      This is the first study in Egypt to reveal the impact of industry, especially mining, on the 

biodiversity. It will be a reference study for any researcher, who will continue to follow and 

monitor flora and fauna in this environment. 

Since biodiversity is often used as a measure of the health of biological systems, it was very 

important to the company to show that mining activities did not affect the environment, 

especially biodiversity. Comparing biodiversity in original desert environment of the company 
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with that of the Quarry area, where mining activity is there, it was surprised to find that 

biodiversity was high in the mining area.  Although habitats of this area are arid, stressful and 

so few organisms are adapted for life there, but, those that do, may well be unique or, indeed, 

rare. Such habitats are important even if there is little biodiversity.  

There is opportunity for operators, associations and regulators in the extractives sector to 

make valuable and high profile contributions to conservation; this for sure will help to 

safeguard and renew their own license to operate. This requires implementing general good 

biodiversity management plan, as well as a number of limestone specific recommendations. 

c- Recommendations and guidance for future project implementation: 

• The company could put into consideration, to transfer the old and new quarries areas 

into nature reserves and scientific research area to support wildlife.  The costs for that may be 

covered by the operators, associations and regulators in the extractives sector to make 

valuable and high profile contributions to conservation. 

•  All new sites, as well as extensions of existing sites, should be subject to an 

independent and robust Environmental Impact Assessment (EIA), which includes 

consideration of the full range of species and habitats present in the site, as well as in the 

surrounding area, and the impacts upon them – including direct and indirect impacts, as well 

as cumulative impacts caused in combination with other local developments. The resulting 

documents should then be robustly reviewed by regulators. 

•  Biodiversity risks that are identified from new or existing sites should be addressed in 

accordance with the mitigation hierarchy, i.e. 

 (1) Avoid risks as much as possible (e.g. by re-locating or re-designing sites/activities) 

 (2) minimize unavoidable risks (e.g. by altering specific operations) 

 (3) Remedy remaining risks (e.g. restore damaged habitats)  

 (4) Only as a last resort – offset. 

Final conclusions: 

The aim of this research surveyed the current state of biodiversity in the limestone quarry 

areas of Helwan Cement Company. A total of 74 species were recorded from the project site. 

The result showed that nearing mining activity didn’t affect the activity of animals and the 

place appears as a suitable shelter for different birds and other animal’s species. The results 

indicate that there is a great opportunity to protect and increase biodiversity in Quarry. 
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Project tags (select all appropriate): 

This will be used to classify your project in the project archive (that is also available online) 
 

 
Project focus: 

☒Beyond quarry borders 

☒Biodiversity management 

☐Cooperation programmes 

☒Connecting with local communities 

☒Education and Raising awareness 

☐Invasive species 

☐Landscape management  

☐Pollination 

☒Rehabilitation & habitat research 

☒Scientific research 

☐Soil management 

☒Species research 

☐Student class project 

☒Urban ecology 

☐Water management 

 
Flora: 

☒Trees & shrubs   

☐Ferns   

☒Flowering plants   

☐Fungi   

☐Mosses and liverworts 

 
Fauna: 

☐Amphibians  

☒Birds   

☒Insects   

☒Fish   

☒Mammals   

☒Reptiles   

☒Other invertebrates 

☒Other insects   

☐Other species 

 

Habitat: 

☒Artificial / cultivated land 

☐Cave   

☐Coastal  

☐Grassland 

☒Human settlement   

☒Open areas of rocky grounds 

☒Recreational areas   

☒Sandy and rocky habitat 

☐Screes   

☒Shrub & groves   

☐Soil   

☐Wander biotopes 

☒Water bodies (flowing, standing)   

☐Wetland 

☐Woodland 

 

 

Stakeholders: 

☒Authorities   

☒Local community   

☒NGOs   

☒Schools 

☒Universities 
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Appendix II 

 

 

grebe at hight temp. 

 

 

coot at hight temp. 
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Appendix III 

 

 

 All  component   of food  web are available  in 

quarry ( larvea , plant , Alhagi ,inesct , fish, 

birds, mammles) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            


