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Introduction

Gibraltar is an OverseasTerritory of the United Kingdom situated at the entrance to the
Mediterranean, overlooking the Strait of Gibraltar. Its strategic locationand prominence have

attracted the attention of many civilisations past and presentgiving rise to the rich history and

popularity T £ O4 E An aditiBrEtd &ts geographical importance, Gibraltar is just as

Ei BPOAOOGEOA MAOT I A 1 At&OvahykebeStiadandmaire epdcentoddAs ) O
of which are protected under the Nature Protection Act 1991GibrAl OAO06 O PDPET T AAOET
conservation legislation.

" E A OA kli®#eO & Mediterranean with mild, sometimes wet winters and warm, dry

summers. Its terrain includes a narrow coastal lowland to the west, bordering the 426 metre

high Rock of GibraltarWith a terrestrial area of 6.8 km2 and territorial waters extending up to

three nautical milesto the east and southand up to the median linein the Bay ofGibraltar, it is

of no surprise that' EAOAT OAO6 O AEI 11T CEAAT (rAtGdspuetd dn@ll AOA EI
A@OAT Oh bidbdicalAlivedsity@avell known for its variety and richness Itincludes rare

speciesof flora and faunasome of whichare endemic and some which ardound nowhere else

in mainland Europe such as theGibraltar Campon (Silene tomentosy the Barbary Macaque

(Macaca sylanus) and the Barbary Partridge Alectoris barbarg. - | OAT OAOh ' EAOAI
importance as a migratory bottleneckfor birds, insectsand marine speciessuch as cetaceans

and marine reptilesmake it and thewider area of the Straitof Gibraltar an extremely important

conservdion area, as recognised by leading scientific institutions and nowgovernmental
organisations such as the International Union for the Conservation of Nature and Birdlife
International which designated two Important Bird Areas (IBAS) in Gibraltar.

Figure 1. Geographical location of Gibraltar.
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E A O A tei@at@b énvironment has nevertheless changed considerablyover the years.
Historically, it is likely that the original vegetation found throughout the Upper Rock was
woodland and thiswas destroyed over the centuries by tree felling and extensive goat grazing.
Following the removal of goats during the 19% century, maquis or mattoral became the
dominant habitat type on the Upper RockThis consistslargely of species such ashe Wild Olive
(Olea europep Lentisc (Pistacia lentiscuy, Sandalwood (Osyrislanceolata) and Mediterranean
Buckthorn (Rhamnusalaternus). A rich flora is particularly evident in open areas, firebreaks
andthe inaccessible cliffs ad ledgeson the Upper Rock

The Gibraltar Nature Reserve has evolved and developegignificantly sincethe Upper Rak was

officially designatedas aReservein 1993. As part of the continued effort to further protect
biodiversity and natural habitats in Gibraltar, the then Upper Rock Nature Reserve wase-

branded andits size extended in 2013 to include new areas that wouldfurther help protect

important habitats and gecies. The&Gibraltar Nature Reserve now encompassez.33kmz2 which

EO APDPOI @EI AGAT U ocob 1 A inclidds@Any dséirotthabitatd, Aandd& OO OE Al
which support endemic and rare species offlora and fauna and some typical plant associaths.

The habitats are legally demarcated under theNature Conservation (Designation of Gibigar

Nature Reserve) Order 2013figure 2).

Providing specific habitatswith legal protection carries additional responsibitlities. It requires a
robust management framework together with an action plan toensure that conservation
objectives are met This was first recognised by Cortes (1977) when he developed the first
environmental management plan for Gibraltar followed byPerez & Bensusarn(2005) in their
Upper Rock Nature Reserve: A management and action ptaich was formally adopted by Her
-AEAOOUB O ' 1T OA Oh 2082 Ajearafter thebpAblirAtibntdAtted plan, Perez(2006)
assessed the wider requirements of conserving biodiversity in difrent terrestrial and marine
habitats in Gibraltar as part of his wider management plan known as th&ibraltar Biodiversity
Action Plan: Planning for Nature Both of these plans have played a fundamental role in the
development of the new Gibraltar NatureReserveManagement Plan they are heraldedas the
cornerstone of conservaton management in Gibraltar. fie revisedmanagement plantherefore
builds on these texts andthe recommendationsmade therein, whilst neatly amalgamatingall
the relevant action points into one easily comprehensible andupdated plan.

The Gibraltar Nature Reserve Managemenplan also brings with it a range of new and
additional measures that will undoubtedly help improve the ecobgy of the Reserveas well as
increase its value as arenowned tourist product. Achieving the delicate balance between
conservation and tourism isby ho meansan easytask. It must, at the very minimum,be guided
by an adherenceto the principles of sustainable development The new plan seeks to apply
these principles by considering the environmental aspects of theReserveas well asthe social
and economic dimensiond O O DEoladhidv® 1hi§ tHe planmust be considered as aynamic
document that can be regularlyupdated in response to changing pressures and management
requirements.

The Rock of Gibraltar: An EU protected sitéh International obligations

In addition to its local designatbn as aReserve a large proportion of the Gibraltar Natwve
Reserve is protected undelEuropean Union (EU)law. The Rock of Gibraltar is included in the

list of EU protected sites as both a Special Area of Conservation (SAC) and a Special Protection
Area (SPA) under the Habitats and Wild Bds Directives respectively. These are somef the
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highest levels of protection that can be affordetb a nature reserve in the EU anddth SACs and
SPAs are collectively known as NATURA 2000 sité3ibraltar has more recently taken an active
role in the development of EU policyin this field by regularly participating in EU Working
Groups and high level meetingsassociated with the Mediterranean NATURA 2000Protected
Areas Network; a milestone achievementaind high-level management measuran its own right.
Being part of the wider EU framework also has itewn obligations such as the requirement to
have management plansand conservationobjectives for each protected areaThis management
plan will serve to fulfil these requirements for the Rock of Gibraltar SAC/SBAvhose high-level
conservation objectiveswere succinctly summarised as being:

&nsuring that the status of all Euro pean and locally protected features achieve or maintain
favourable conservation status allowing for natural change 6

More specific and measurable conservation objectives ateeing developed for EU habitats and
species as part of the revised plan to ensure that tangible progress is made in safeguarding their
protection.

—
NATURA 2000

Meeting EUand International biodiversity targets is yet another challenge associated with being
part of the NATURA 2000 network.The EU has adopted an ambitioustrategy to halt the loss of
biodiversity and ecosystem serviceshy 2020 as part of the United Nations Decade of
Biodiversity. This follows global commitments made in Nagoya in €@ober 2010 under the
framework of the Conention on Biological Diversity. These commitments needo be translated
into strong actions at the local leveland the new managemant plan provides the ideal platform
Ol AAITT1T OOOAOA ' E Averkn pic heenikanmebtGAdChEIf biodivérsity

@ 20M2a0

United Nations Decade on Biodiversity

Convention on
Biological Diversity


http://www.cbd.int/2011-2020

Figure 2. Extent of the Gibraltar Nature Reserve.
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Overview of the Management Plan

This plan looks at each of the different components that make up the Gilitar Nature Reserve
which are mapped out(figure 3) andinclude:

The Upper Rock

Northern Defences

The GreatEastside SandHopes
The TalusSopes

Parts of the grounds of theMount
Windmill Hill Flats

*AAT AGO , AAAAO
Europa foreshore

= =4 =4 =4 -4 -4 -4 -4

The plan providesan overview of the status of thedifferent components whilst considering
some of the habitats and species found in each componeirtcluding caves Qirrent factors
affecting the differentparts of the Reserveare assessed and this is followed by a comghensive
set of action pointsto help improve the ecological condition recreational and heritage value as
well as the tourism potential of the different Reservecomponentswhere relevant.

Biodiversity on the RockTop left¢ Swallowtail Biutterfly ©Gerard Kelleher.Centre:Griffon Vulture being released by
Vincent Robba after being rehabilitatecby the GONHS Raptor Un®Gilbert Gonzalez Right: Andalusianwall lizard

©ONicholas Ferrary. Bottom left ¢ Barbary macaque ©StepherWarr. Centre: Hummingbird Hawk Moth ©Aaron
Baglietto.Right:{ O K NJB A 0 -&iNgadiBat. ©8lyeitYome.




Figure 3. Components of the Gibraltar Nature Reserve.
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Management Structure

Implementing a hierarchical, coordinated and effective management structure will play a
critical part in ensuring that all sites, habitats and species within theReserveare protected.The
unique wildlife and sites found within the Reservecontinue to attract a largenumber of tourists
to the Rock and this isan economic resource of immense importance to Gibraltand its people
but it must be managed sustainablyAt present, the werall responsibility for the Upper Rock
component of the Gibraltar Nature Reserve&comes uncer the Ministry for the Environment,
Energy and Climate Changelthough the responsibility for the main tourist sites comes under
the Ministry for Tourism. In order to synergise the existing management of thReserve a new
Management Board will be createdand regularly convened The Gibraltar Nature Reserve
Management Board will report to the Ministry for the Environment, Energy and Climate Change
as the competent authority for protected areas and wildlife in Gibraltar. The composition of the
Board is outlinedbelow (figure 4).

Both the Department of the Environmentand Climate Changend the Gibraltar Tourist Board
will continue to play a critical role in the managementof the Reserve as well asthe numerous
stakeholders whose advice and recommendations are invaluable. These consithe Gibraltar
Ornithological & Natural History Society,the Gibraltar Botanic Gardensthe Heritage Trust, the
Gibraltar Museum and theMinistry of Defence. A wider range of stakeholders who also have a
vitally important role to play in the management of he Reservewill be consulted on anad hoc
basis as relevant management issues arise. These inclydmit are not limited to, the Gibraltar
Taxi Association,Tour Operators,the Gibraltar Fire and Rescue ServigeRoyal Gibraltar Police
Master Services,Land Property Services Gibraltar Electrical Authority, Aquagiband other
support services

Figure 4: New management structure for the Gibraltar Nature Reserve .
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Gibraltar Nature ReservdJpper Rock

A brief history of the Upper Rockand its management

The Upper Rock isiot only rich in wildlife , but alsoin natural and humanhistory. The presence
of early man is confirmedin archaeological remainsin caves being partly the reasonwhy some
components of the reserve haveecently beendesignatedas aWorld Heritage Site by the United
Nations Educational, Scientific and Cultural Organisation (UNESCOJhe Moors were the first
civilization to reside permanently on the RockAlthough named Mons Calpe by the Romang
was later alleged to have beergiven the name Jebel Tarik or mountain of Tarik. This name
refers to the Ummayad @neral Tarig lbn-Ziyad who led the Muslim conquest of Spain in 71AD
at the head of an army of Berbers, Syrians and Yememsother possibility is that it was named
Jebel Tart or bird mountain, in referenceto the impressive passage of soaring birds often seen
over the Rock.

Left: The Tower of Homage. Right6th century portrait of the Muslim Berber General Tariqg ibn Ziyad
who led the Islamic conquest of Visigothic Hispanithrough Gibraltar in 711 A.D.

Few Moorish structures arestill present and clearly viible in Gibraltar today.Undoubtedly the
most prominent is the Tower of Homage part of the Moorish Castlecomplexwhich borders the
Upper Rock This castle wa built in 1068 AD by the Arab governor of Algecira. The Moors were
present in Gibraltar until 1462, when the Rock was taken by the forces of @an Isabella and
King Ferdinandof Spain It was after 1540, when Barbary Mrsairs raided thetown, that Charles
V of Spain ordered the construction of a new defensive wall to protetite town from any attack
from the South. This wall waslater extended towards the ridge of the Rockand is now known as
Charles V Wall

In 1704, joint British and Dutch brces captured Gibraltar during the War of Spanish Succession,
and in 1713 the Treaty of Utrechtwas signed granting Gibraltar to the British Gown. In order

to protect the town against a counteroffensive,fortifications in Gibraltar were reinforced by the
British garrision. Additional batteries were also constructed at the northern end of the Rock
overlooking the Spanish lineswhich are still evident to this day In 1782, renewed Spanish
military activity prompted the Governor of Gibraltar at the time, General George Eliotto find
new ways to counter the Spanish effortto re-gain Gibraltar. Oneidea arose from Warrant
Officer Ince who suggested mounting a gun battery on theatch, a ledgethat sits half way up
the North face of theUpper Rock.Tunnelling towards the notch commenced and after blasting
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some fifteen metres, an opening or aperture had to be constructéd provide ventilation. It was

then realised that such apertureswould make for excellent gun emplacements. Tunneling

therefore continued during the 18 Century, giving rise to the many gun emplacements that are

seen on the Northern cliff face of the Upper Rock.o®e of the most impressivamilitary tunnels

built during this time can still be accessed todaysuch as he Great Siege Tanels. This isone of

OEA . AOOO Arima tAubish sitadkionsS.

The British Garrison has historically maintained a strong presence on the Upper Rogland

before WWII, it began constructing defensivebatteries on most promontories on the RocKor

the protection of Oditress ' E A O Alh ©988) &e then Governor of Gibraltar, Sir Edmund

Ironside strengthenedOEA 27T AEGO AAEAT AAO ACAEdckpurtichlerk BHi OOE

those facing Mrth. Defensive guns can still be seen at Princess Catolk an@PET AAOO ' i Al EA
Batteries. Large 9.2 inch guns werealso placed at the southern end of the Rock to defend the
Strait of Gibraltar. TheseOOET 1 OOAT Al A O, 11 BA AIORAG Mudetous"adtiO OA OE A ¢

aircraft batteries and searchlight emplaements were also built during this time and thesecan
still be found in different parts of the Nature Reserve, particularly the Upper Rock and the
Northern Defences

On the advent of WWII, the Upper Rockbecame a total exclusionzone to the resident
populaton8 ) O xAO AAiI AOAAOAA Addn afdr theDnan, thd UppeARodki A AEAT
was again opened to the publidbut only during daylight hours. The area was controlled by the
Gibraltar Security Policeand regular firebreak and vegetationclearance works were carried out

by the Ministry of Defence (MOD)

Mk X gun facing north aBreakneck Battery, Upper Rock, inJanuary 1942

© Imperial War Musuem
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In the mid to late 19006 O 11 OO 1T £ OEA 5 b bid the caré &f Fhe Giblaltar DAOOAA
Government with the MOD retaining control of Midde Hill, Rock Gun andSpyglassBattery,
together with the management of the" AOAAOU | AAANOARE and @8 UppeE AEAAIT 6
Galleries were the first two stes to be developed for tourismbut the macaques quicklybecame

andremain, the most important attraction that enticestourists to Gibraltar.

The Government of Gibraltar ecognsed that it had to take strong actiorto conserveGibraO A O 6 O
natural habitats and speciesearly on in the 1990s, and in doing sq published the Gibraltar
Nature Protection Acton the 9h May 1991 The Upper Rockitself was designated as a Nature
Reserveshortly after, in 1993. The establishmentby the GONH$ £ OEA *UbpebRock) A O A
Field Study Centre in 199(played a pivotal rde in raising awareness on the need to protect the
riches of theUpper Rock. The Field Centre also helped place tReserveon the global map and

set the foundations for the Gibraltar Bhging Group- the only ringing group operating underthe
British Trust for Ornithology outside the United Kingdom.Over the years, the Field Centhas
enabled hundredsof researchers to visit and carry out out scientific researcton birds, flora,
mammals, insects and reptilesvithin the Upper Rock.Bird migration, for exampk, has regularly
AAAT 111 EOI OAA folB@er 45 yeard Al Ofthis 'hals Gefped situate the Upper Rock

as a uniguemonitoring station within the wider region of the Strait of Gibraltar.

Current Status

The passageof time and historic events haveresulted in the Upper Rockd O AT OEOIT 11 Al
undergoing several transformations Habitats have ranged from a once/ooded landscape to a

totally denuded slope and more recently, a succession ohabitats comprising pseudo steppe

garrigue and dense nmaquis. The Gibraltar Ornithological & Natural History Society (GONHS) ha

been instrumental in researching, documentingand studying the habitatsand speciesfound on

the Upper Rock whilst providing sound management recommendationsas exemplified in the

Upper RockNature Reserve: Management and Action PléiPerez & Bensusar2005) and the

Gibraltar Biodiversity Action Plar{Perez 2006)

Flora

The Upper Rockhosts a wide variety of species some of which are only found in Gibraltarand
the Strait region. The Gibraltar Candytuft (Iberis gibraltarica) is perhaps the most distinctive
and attractive of these plants. large tufts of these very pretty, pink to lilac flowers colour the
cliffs and ledges of the Nature Reservim the spring. This species also grows across the Strait,
where it is rare, and Gibraltar is its only European station. The white Gibraltar Chickweed
(Cerastium gibraltaricun), which is found only in Gibraltar, grows, like many of' EAOAIT OA0G6 O
special plants,along cliff habitats. Often found alongside this species is the Gibraltar Saxifrage
(Saxifraga globuliferagibraltarica), a variety that is also endemic to the Rock. Stands of these
plants hug the sides of cliffs and walls, and are characterised by their tiny whifeowers and
often-red, lobed and hairy leaves. The aromatic Gibraltar Thym@hymus wildenowi) is more
common than the previous two speciesnd isfairly widespread within the Nature Reserve.

Perhaps the most special plant foundon the Upper Rock is he Gibraltar Campion(Silene
tomentosg, a very rare species that is found only on the Rock of Gibraltar. After being seen for
the last time in 1985, this plant was thought to have become extinct. However, it was
rediscovered nine years later close to thesite where it had last been observed. The Gibraltar
Campion is a very attractiveperennial. Each plant produces a numbeof white to pink flowers
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which emit a sweet scent during the evening and at night.

Although the Woper Rock currently holds diverse flora, with approximately 363 species
recorded by Linares (2003), its vegetationis largely dominated by Mediterranean shrubhabitat
known as magquis.The maquis species composition found in Gibraltar today is unique in the
region,]l AOCAT U AQOA kéihe sdiEiklueBckdbf theQimestone which forms the bulk
of the ground rock (Cortes, in Hesh & Evans 2000) Some of the key species that make up the
magquis are listed in tablel.

Tablel8 +AU OPAAEAO &£ O61 A EiI OEA 5PPAO 21 AE.

Wild Olive (Olea europea)
Sandalwood(Osyrislanceolata)

Dwarf Fan Palm(Chamaerops humilis

Lentisc (Pistacia lentiscus

Turpentine tree (Pistacia terebinthu$
Mediterranean Buckthorn(Rhamnus alaternug
Mediterranean Jasmine Jasmnum fruticans
Honeysuwckle (Lonicera implexa

Common Wild Madder(Rubia peregrira)
Spineless Butcher's BroonfRuscus hypophyllujn
Spiny Broom(Calicotome villosa

Shrubby Scorpion Vetch(Coronilla valentira)
Mediterranean Broom(Genista linifolig

Dense maquisis made impenetrable in places by climbing plants such as the Common Smilax
(Smilax asperp, $ OO A E |1 AT (AridtolaxHiaEbAeticy, Black Byrony (Tamus communis and
Clematis cirrhosa In addition, scattered individuals of Sweet Bay (Laurus nobilig, Black
Hawthorn (Rhamnus lycioides 6 E OCE T & (Clerdatisxflramuly, + A O1 A 6 QQuercAsE
cocciferg, Nettle Tree (Celtis australig, Beantrefoil (Anagyris foetidg, Carob Tree(Ceratonia
siligua), Common Hawthorn (Crataegus monogya) and Phillyrea latifolia also occurin the

Upper Rock(Linares 1994).

The firebreaks that break up the maquis harbour a very large variety of flowering plants; more
so than the maquis, wherdight can scarcely penetrate through the canopy, making growth of
annual plantsextremely difficult. These areas hold @otal of 213 plant species; some 37% of the
21T AEGO AT OEOA &I 1T OAh AT A ET Al OAA COlhdsdare@ockAEAO Ol
very colourful during the winter and spring, when plants such as the Papeswhite Narcissus
(Nacrissus papyraceysCommon Asphodel(Asphodelus ramosys Giant Tangier Fenne(Ferula
tingitana), Wild Gladiolus (Gladiolus communis Galactites (Galactites tomentosys and
e Mallowleaved Bindweed(Convolvulus althaeoidgsas well as arer species such as the
Shrubby Sideritis (Sideritis arborescensand Yellow Bartsia(Parentucellia viscospa
add much character to the landscape.
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Several habitat types, other than maquis are alsofound in the Upper Rocksuch asa garrigue
habitat which was first characterised and surveyedby Cortes in 1979 Garigue isa low scrub
habitat dominated by annuals and aromatic herbs. Plants that grow in this habitat include Wild
Rosemary (Rosmarinus dicinalis), Esparto GrasgMacrochloa tenacissimp White Asparagus
(Asparagus albug Toothed and Culeaved Lavender (Lavandula dentata & L. multifida),
Mediterranean Broom (Genistalinifolia), Prasium (Prasium maju3, Shrubby ScorpionVetch
(Coronillavalentina) and the Germanderg Teucrium fruticans& T. lusitanicum). Many beautiful
flowers typically occur between these shrubs, such as the large, blue Giant SqgHcilla
peruviana), a small iris known as the Barbary Nu(Moraea sisyrinchiun), Narrow-leaved Purple
Iris (Iris filifolia), Wild Gladiolus, Purple Jerusalem Sag@hlomis purpured and Star of
Bethlehem (Ornithogalum baeticun).

As part of theUpper Rock Nature Reserve Management P(Rerez & Bensusan2005), asecond
habitat survey was carried outin 2002, although no surveys havebeen carried out since using
tools such as Geographical Information Systems (GIS). This would greatly assist the
management of specific habitats in the Upper Rock and wid&eservenetwork and is therefore
included as a priority measure of the plan.

EU habitat types

The current composition of some of thehabitats found within the Upper Rockand the wider
Gibraltar Nature Reserve can also be dassified into specific habitat types of European
importance. These ardisted under Annex | of Council Directive 92/43/EEC on the conservation
of natural habitats and of wild faunaand flora, otherwise known as theHabitats Directive.

EU habitat types found in the widelReserveinclude:

1 Mediterranean Sclerophyllous Forests (Olea and Ceratonia) z Olea europeas one of
the main shrubs/trees found within the Reserve particularly the western slope,
whereasthe Carob Tree(Ceratonia siliquai$ is slowly re-establishing itself in the bwer
reachesof the Reserve Both the Gibraltar funnel web spider (Macrothele calpeianjand
the Horseshoe whipsnake (Coluber hippocrepig occur in this habitat type. These
species are also listed under the Habitats Directive.

1 Vegetated sea-cliffs of the Mediterranean coast with endemic Limonium spp. -
Limestone sea cliffs harbouring perennial plant communities includinghe Gibraltar
Sealavender (Limonium emarginatum are found throughout theReserve

1 Thermo -Mediterranean and Pre -steppe Brush with low formations of Euphorbia
close to cliffs - Found on parts of the western slopes of the Rock and especially
Mediterranean Steps This habitat is extremely important for breeding Barbary
Partridge (Alectorisbarbara) and as a stopover site for migratory birds.

1 Mediterranean arborescent m atorral including matorral with Sweet Laurel
(Laurus nobilis) - This is representative of Medterranean matorral covering most of
the western slopes of the Nature Reserve, dominated Byild Olive (Olea europeg
Osyrislanceolata, Mediterranean Buckthorn(Rhamnus alaternus and Lentisc (Pistacia
lentiscug, with individual stands ofSweet Laurel(Laurus nobilig and Nettle Tree(Celtis
australis) scattered within. The lauretcontaining matorral is mainly found on the south
western slopes. The presence of this species makes it a Priority Habitat. This habitat is

important as a stopover site for migatory birds and also holds populations of the
14



Gibraltar Funnelweb Spider (Macrothele calpeiana and the Horseshoe Whipsnake
(Coluber hippocrepis

1 Chasmophytic Vegetation on Rocky Slopes of calcareous sub-types - Found on the
northern and eastern clifs of the Rock, including the outcrops of the cliffs along the
western side. Plants of particular interest found within this habitat type include
Gibraltar Saxifrage(Saxifraga globuliferagibraltarica), Gibraltar Chickweed(Cerastium
gibraltaricum), Gibratar Thyme (Thymus wildenowi), Wall Helichrysum (Helichrysum
rupestre) and the Gibraltar Candytuft (Iberis gibraltarica). The endemic Gibraltar
Campion (Silene tomentosg once thoughtextinct (Cortes & Linares, 1993) has also
been found in this habitat. The chasmophytic vegetation of the Rock of Gibraltar is
representative of areas of limestone in the Mediterranean but has added global
importance due to the presence of taxa which are either endemic or with affinities to
North Africa.

1 Dunes with Euphorbia terracina and Malcolmietalia dune grassland z Found on the
Sand Slope component of th®eserve Typical species found in these habitats include
the White Asphodel @Asphodelus albys Joint Pine Ephedra fragilig, False Caper
(Euphorbia terracing, Silver Sea Stock Nalcolmia littorea), Gibraltar Restharrow
(Ononis natrix ramosissima ramosissimaElaeoselinum foetidumGiant Tangier fennel
(Ferula tingitana), Smilo Grass Riptatherum miliaceun), Red Dock Rumex
bucephalophoru}, Sticky Catchfly Silene ncaeensiy Giant Mullein erbascum
giganteum), Iberian Scorpion @uthus cf. ibericugh " A A O KidkC (CBaldides3
bedriagai), Three-toed &ink (Chalcides chalcides striatiis Yellow-legged Gill (Larus
michahellig and the Barbary Partridge (Alectorisbarbara).

i Caves not open to the public z Found throughout the Reservenetwork, particularly
within the Upper Rock and the Great Sand Slope components. Thessupport
populations of bats including 3 A E OA E A Awving Bat (MiAidpterus schreibersi)and
European Freetailed Bat (Tadarida teniotis).

Birds

The Upper Rock is a place of special importaa for birds. Thousands upon thousands of
migrating birds concentrate at the Strait ofGibraltar in the autumn on their way Southto their
wintering grounds in Africa. The Northward migration in the spring is just as impressive when
birds return to their European breeding grounds It is the migration of soaring birds, and in
particular the birds of prey, that captures the imagination of most peopleThese movemats can
be spectacular, and it is not uncommon for several thousand birds belonging to a number of
species to be seen in one day. Black Kites andrdg Buzzards are most plentiful. Aout 90,000
individuals of each species cross the Strait during the souttawrd migration. Also frequent are
Booted Eagles, ShorOT AA  %wACI Adh -11 OACO80O0 AT A - AOOE
Vultures, Common Buzzards, Sparrowhawks, White Storks and Black StorRsiring the spring,
migrating raptors are best observedrom Jew$Gate Field Stationwhen the wind blows from
the west, as it is during these times that the stream of birds is pushed towards Gibraltar.
However, during the autumn soaring bird migration is best observed from the top of the Rock
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Short-toed Eagle © Clive Finlayson

/ "’ Migration of smaller birds, or passerines and neapasserines can also
' be quite noticeable at times. Those thatigrate during daylight hours,
such @& finches, hirundines and beeeaters are perhaps most
noticeable. However, during adverse weather conditions, nocturnal
migrants are often grounded on the Upper Rock in some numbers.
Warblers, thrushes and chats can often be seeearching for food in
order to replenish their energy and continue their aduous journey. In
addition, the unwary walker may sometimes startle larger birds such as nightjars and Hoopoes.
As well ashosting an abundance of migratory biré, the Upper Rockalso harbaurs some
interesting and even unique resident species. The BarbaBartridge, a bird that is
not uncommon within the Reserve, is found nowhere else on mainland Europe.
Like the Macaque, this bird wasntroduced to Gibraltar from North Africa.
Some interesting birds of prey are also to be found within the Upper Rock.
The cliffs around the Upper Rockhold up to sixnesting pairs of Peregrine
Falcon, a very high number for such a small area. There is enough food 4
for this density to be maintained as thefalcons frequently hunt /
dayflying migrants. Watching a pair of Peregrinesstooping after
flocks of Swallows over the crest of the Rock is a spectaculand
unforgettable sight. Two species of Kestrellsobreed on the cliffs
of the Upper Rock. These are the Common Kestrel and the
beautiful, globally endangered Lesser KestreNocturnal raptors such as
the magnificent Eagle Owl and also theittle Owl nest on the cliffs
in and around the Upper Rockwhereas Tawny and ScopOwls are
regularly seen during thewinter and migration periods.

European Robin © Tommy Finlayson

Reptiles

Twelve species of reptile occurwithin the Upper Rock, twice the number of species that occur
within the whole of the UK.The reptiles most likely to be seen are théndalusian Wall lizard
and the Moorish Gecko. The largest European lizard, the Ocellated lizavegs found in the
Upper Rock but is now considered locally extinct. Other species found includiae Algerian
sandracer and the legless Amphisbaeniarwhich is found under rocks andin the saoil.

The most common snake is the Heeshoe Whip Snake, which is long and thin with laorseshoe
pattern on its back and a bright orange underside. Other snakes foundtime Upper Rock are the
Ladder Shake, SouthernSmooth $iake, False Smooth isake andthe Grey Montpellier $iake. Of
these, the Fals&mooth $iake and the MontpellierShake are venomous.

Mammals

AEA 11060 EAIT OO 1T &£ OEA 21 AESO0 1 Al i Al MacadaOA 1 £
sylvanug. Little is known about their origin, although they were probably introduced to

Gibraltar by the British. The story of how Winston Churchillintervened to save the macaques

during the second world war, when their numbers had reduced considerablyis a well known

chapter of British military folklore. The macaques are just as emblematic today as they were

backthen and perhaps more importantlytheyarel T A T £ ' EAOAI OA0O8O0.1 AET O O
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Apart from the Macaques, few mammals are
found on the Upper Rocland most are difficult
to see. A small population ofWild Rabbits
(Oryctolagus cunniculus occurs, as do the
Greater White-toothed Shrew (Crocidura
russuldd and Black Rat (Rattus rattus
alexandrinug, which in Gibraltar is actually
brown with a white belly. The Red FoxVulpes
vulpeg was found on the Upper Rock until the

early 1980s. These gradually became extingt ,?
although areintroduction programme is being
proposed as part of the plan

—

A number of bat species are foundn the
Upper Rock. The European Fretiled Bat
(Tadarida teniotis), one of the largest bas in re [
Europe, makes its home within crags on the ' P
cliffs that surround the Upper Rock. Some of =~
the caves and tunnels provide roosting and
breeding sites for bats; the GreaterMouse
eared Bat(Myotis myotiy andthe OA OA 3 A Bedthvibd\BaiMiropterus schreibergiwere
formerly found at some of these sites in greatumbers, but these have since undergone a sharp
reduction, caused in part by human disturbance. Pipistrelle species are also common and can
frequently be seenin the town area and the Gibraltar Botanic Gardendlore recently, species
such as the Isabellie Serotine (Eptesicus isabellingshave also been recorded in thdreserve
and there is growing evidence that larger species such &/ ctalusbat species ardound on the
Upper Rock.

e
s

Invertebrates

A diverse range of insectand other invertebrates can be observed on the Upper Rockihese
are sometimes large and colourful andsring is the seasonwhen insects are most plentiful.
However, ©me speciessuch as thepraying mantises and dragonflies are a fature of the late
summer months, with the migration of dragonflies across the Straitbeing particularly
noticeable.

Approximately 33 species of butterfly can be seeron the Upper Rock Theyinclude species such
as the Cleopatra(Gonypteryx cleopatry Clouded Yellow(Colias croceus Spanish Fstoon
(Zerynthia ruming), Red Admiral(Vanessa atalanta and Painted Lady(Vanessa cardyi The
Large Swallowtail (Papilio machaon and the Twotailed Pasha(Charaxes jasidsare perhaps
some of the more emblematic species of thiReserve given their large andcolourful appearance
Moths are also plentiful and early spring is thebest time to see caterpillars of the Pine
Processionary Moth (Traumatocampa pityocampa), which create silken ness on pine trees.
These caterpillars, whose hairs are extremgl irritant and should be avoided form long
processionsand are usually seen along the roadand paths ofthe Upper Rockin March and
April. Other interesting speciesof insectsincude the Hummingbird Hawkmoth (Macroglossum
stellatarum) as well as the Stped Hawkmoth (Hyles livornicg and Creamspot Tiger moth
(Epicallia villica).
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The Cicada(Cicada orn) is yet another common insect foundon the Upper Rock and
characteristic o the Gibraltarian summer. The mals of this large, fly-like creature churr away

persistently during the summer months. It is at this time of the year that clusters of the
Mediterranean Coastal SnailTheba pisany can be seen on the tops of stalks and poles they
shut off for the seasonin order to survive the hot and dry summe period experiencedon the

Upper Rock. Towards the end of the summer, aduliraying mantises Mantis religosa &

Sphodromantis viridi$ can be seen in open areasn and around the Upper Rock. Their prey
include large insects and evesmalllizards.

In addition to insects, other invertebrates are also common. Several large spiders occur, the
most notable of whichare the Orb-weaving Spider @raneus pallidu$ and the Gibraltar Funnet
web Spider(Macrothele calpeany a very large, hairy, black spider whose webs can be seen in
many of the tree trunks and crevices of the Nature Reserve. Equally notable is the large
centipede Scolopendra cingulatus commonly found under rocks and barkof trees. These
creatures are protected by law and can inflict a nasty biteRare snailscan also be found in the
reserve swch as theendemic snailAcicula norrisi found nowhere else but in Gibraltaras well as
Oestophoroa calpeanwhich is endemic to the Straitof Gibraltar region.

Former inhabitants

A number of species have been lost from the Upper Rock and the wider reserve over the years.

Birds such as the OspreyRandion haliaetu§f T AOOAA ET ' EAOAI OAO 01
T 1 Al 1 EéAQuiledascdtgland another of Egyptian Vultures (Neophron percnopteru)s
were also present. Smaller birds such as the Black WheatedDdnanthe leucura were also
found, particularly in the Great Easside Sand Slopes. Mammal species that have been lost
include the Spanish Ibex Capra pyenaeicg, Red Fox Yulpes vulpes silicga Genet Genetta
genetta) and Wild Boar (Sus scrofa baeticjsamongst others. Reptiles such as the Ocatied
Lizard (Lacerta lepidd and the Spiny-footed Lizard (Acanthodactylus erythruruy were also
found. This plan aims to reintroduce some of these animals to further increase the species
richness and value of the reserveMore importantly, the plan will help ensure that the existing
species found in the reserve are not lost.

Factors affecting the Upper Rock

Most factors affecting the habitats of theUpper Rockwere originally addressed in Perez &
Bensusan (2005) Most of these pressures remain significant issues in the management of the
Upper Rockand are highlighted below:

Visitor pressure and disturbance;

Increased urban development and encrachment near theboundary of the Reserve
Limited green corridors especially between Windmill HIl and the Upper Rock;

Cliff stabilisation measures and illegal climbing activities;

Feral cats

The goread ofalien andother invasive species;

Excessive traffic and pollution;

Habitat succession

= =4 -4 -4 8 —a _—a -9
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Existing measures in place

Numerous management measures are already well established in thdunctioning of the
Gibraltar Nature Reservepredominantly with in the Upper Rock compaent, and these include

F Annualclearing of roadside vegetation;

Path maintenance

Gull control programme;

Alien and invasive speciesontrol programme;

High maquis clearance programmg

Clearing of firebreaks;

M MM = =" ™M

Habitat/sites surveillance programme

The creation of the Upper Rock TeanfURT) had a profound impact on the delivery ofkey
management measuresThe URT was previously tasked with the general upkeep of the Upper
Rock in terms of roadsidevegetation clearing and the mantenance of paths and structures. As
part of the revised plan,the role of the team hasbeen extended to tackle all areas of the
Gibraltar Nature Reserve to ensure that the relevant management measures are implemented.
In doing sothe URT has been rranded the Gibraltar Nature Reserve Managementeam.

Gibraltar Nature Reserve Management Team . Left to Right (back): Reuben Senior, Norman Sanchez. (Front)
Matthew Dignam. Arthur Asquez, Christian Asquez and Jonathan Avellano.

T T Y Y S T T
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Upper Rock conservation measures in practice . 1. Planting trials carried out with local schools . 2. High
magquis clearance carried out by the Nature Reserve Management Team. 3. Installation of Nature Reserve
demarcation signs .

Management measures

The implementation of the measures presented in Perez & Bensusan (2005)ogether with
those identified by the Department of the Environmentand Climate Changewill cater for the
necessary reuirements of the Upper RockThe Gibraltar Nature ReserveManagement Fan
therefore seeks to reinforcecurrent actions and introduces new measuresto further secure and
enrich biodiversity with in the Upper Rockas well as increase its tourism and recreationalue.
The proposedmeasuresare listed below.

Management and coordination

1 Establishing arenewed ManagementBoard for the Gibraltar Nature Reserve;

f Ensuring that there is harmonisation with (1) OEA ' T OEAI 6 0 WONdDA #I1
Heritage Site Management Plamo safeguard the Outstanding Universal Valuef the
property and (2) the Barbay Macaque Action and Management Plan

9 Increasing resources for the Gibraltar Nature Reservilanagement Team;

1 Requiring prior approval from the Minister for the Environment and Climate Changéor
any proposed events or activities affecting th&Jpper Rock or the widerGibraltar Nature
Reserve.
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Ecology and @mnservation %

9 Designating Rock Gun and Middle Hill as a Biological Reserve Witﬁ%;
restricted access; i,l‘

1 Determining more specificand measurableconservation djectives
for all EU protected habitats and specieswithin Rock of Gibraltar
SPA/SAC

f Improving facilities at the JevsdGateh " OOAAS O &AOI OET GCA
Battery Field Centres ,g( +Y N

9 Carrying out an updatedhabitat survey of the Upper Rockand the J.fff 4" *3 ,Ti_ »”
wider Reserveusing GIS and localEU habitat classifcations; 3 f’ "/z;a; \

1 Improved firebreak clearing programme including the creation of ,5,.;': 3‘\
new firebreaks: % 1

1 Requiring prior approval from the Department of the Environment \ 14
and Climate Changdor the clearing of roadsides This shall be carried
out in line with the guidelines developed byLinares (1997); Orb-weaving Spider

1 Annual clearing of Bruce's Farm & Aerial Farm firebreaks © Harry Van -Gils

9 Creating repopulation and re-introduction facilities within the Reserve

1 Repopulating and re-intro ducing species within the nature reservesuch as the Barbary
Partridge (Alectoris barbarg, Wild Rabbit (Oryctolagus cuniculus Red fox (Vulpes
vulpeg, Lesser Kestrel(Falco naumanij and others following established protocols

1 Exploring the re-introduction of Roe deer(Capreolus capreolysand the Black wheatar
(Oenanthe locury

1 Continuing to artificially propagate and reintroduce the Gibraltar Campion Gilene
tomentosy;

9 Creating pond habitats;

1 Implementation of the Barbary MacaqueAction and Management Plas;

9 Increased surveillance monitoring of cae habitats (see caves section);

1 Systematic emoval of invasiveand alienspecies

Aesthetic improvements

T

1

Removal of old signage and instdhtion of new, uniform signage including Nature
Reservedemarcation, fire hazard,traffic awarenessand tourist information signs;
Installing new balustrades,

Removal of disused pipes and structures owhere this is not possiblereducing their
visual impact,

Increasing the frequency of graffitremoval works.

Environmenal education

Installing new habitat and wildlife interpretation panels;

Increasing Nature Reserveawareness and educationincluding the development of a
Gibraltar Nature Reserve mobile application

Creating modern and interactiveinterpret ation centres on the Upper Rock;

Publishing an Upper Rock guide.

Security & litter removal
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1 Increasing security in the Upper Rock (e.g. CCTV amdore regular environmental
enforcementpatrols);
1 Increasing resourcesand wildlife training for the Department of the Environment and
Climate Changé Environmental Protection and ResearchUnit;
1 Providing recycling bins for plastic, paper and glass in all the main tourist sites;
1 Increasing litter removal schedules and extending these to inaccessible areasich as
cliffs, using qualified abseiling staff.
Recreation
1 Installing new picnic areas;
1 Installing new telescopes in key viewpoints;
9 Constructing a bird photography hide;
9 Securing, restoring and facilitating public access to heritage assets, includingVWi
artefacts, within the Upper Rock;
9 Installing drinking water fountains in selected locations of the Upper Rock;
1 Improving scouting and girlguiding facilities;
1 Improving disability access, where possible, within the Reserve;
f  Providing facilites forastOT T T 1 U AT OEOOEAOOO AO / 8( AOABGO " A
1 Designating a climbing areés) for sports climbers;
1 Maintaining existing paths.
I AREOET T AT 1T AAOGOOAOG OAI AGAT O O1 Ohedaticrai®dnd 21 AE
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Transport and Traffic

The total number of annual visitors to Gibraltar regularly exceeds 11 millionpeople. Visitors
arrive by air, sea, carand coach, or as pedestrians tlmugh the land border. A very high
proportion of visit ors are day trippers and most of these visit the Upper Rock component of the
Gibraltar Nature ReserveTour operators provide dedicated tours by minibus to tourist sites
within the Reserveand this is complanented by a taxi service which also provides personalised
tours. There are presently 440 Gibraltar Tourist Board licenced guides who are trained to
conduct tours by bus, taxi or the ever popular walking tours.

Table 2. Number of visitors to Gibraltar , including the Gibraltar Nature Re serve: Upper Rock from 2010 -2015.

Year Land frontier Coaches Private motor vehicle By Air Cruise liner  Upper Rock
2010 11,071,300 8,174 2,800,700 152,068 303,371 772,009
2011 11,424,600 8,159 2,960,200 193,484 325,133 829,017
2012 11,310,700 8,073 2,968,200 193,623 291,880 801,596
2013 10,652,800 6,127 2,592,200 193,368 278,139 732,228
2014 9,761,865 6,018 2,275,048 175,795 299,923 791,446
2015 9,625,700 6,481 2,428,000 219,988 342,942 858,808

Transport and traffic during peak visitor times are possibly some of the mostlifficult issuesto
managewithin the Upper Rock This is particularly evident during the months of July, August
and September when there is an increase insitor numbers to Gibraltar andin turn the Upper
Rock.
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Figure 5. Breakdown of t otal visitor numbers to Gibraltar in 2013 -14.
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Source: Tourist Survey Report 2014. Statistics Office.

The increasing popularity of the Upper Rock as a tourist destinatiors inevitably having an
impact onthe amount of traffic and finding a silver bullet solution is noeasytask; it will require
significant commitments from all the different stakeholders combined with innovative
transport solutions. Necessary transportmeasures include:

1 Restricting vehicle access to the Upper Rodkcluding after the closure of ticket booths
with the exception of residents

f Creating a new entrance stationas AOETI 8 0 ' A " AOOAOU & O PAAAO(

=

Continued development ofpedestrian trails;
1 Commissioring a report on the development of a transportsystem for the Upper Rock
Nature Reserve in consultationand for the benefit of all key stakeholders. The system

OEi O1 A AAOGAO Al O A O0AOE AT A 2EAAG AEAAEI EOU

Reserveduring opening hours,

1 Restricting private OAEEAT A AAAAOGO O1 ' PAO $AT AT A
visitor times;

1 Creating fiscal incentives for hybrid vehicles e.g. reduced ticket fees or subsidies tour
operators;

1 Exploring the implementation of an atomatic turnaround system for the Upper
Galleries

1 2A000EAOET ¢ OAEEAI A A A AdiOthe@kcepod & blueadyd !

holders;

Implementing a regularroad repairs programme;

Installing new road safety barriers where possible;

Installing speed bumpsin key areas of theJpper Rock;

Introducing an air quality monitoring programme for the Upper Rock.

=A =4 =4 =4

26



Gibraltar Nature Reserve: The Northern Defences

Brief history of the Northern Defences

The Northern Defences arene of the most heavily fortified areas within theGibraltar Nature
Reserve As a reallt of its strategic position, Gibraltar has been contestedistorically between
European and North African powers having to endure fourteen sieges since the 1t century.
The peninaila's occupantsz Moors, Spaniardsand the British z have all built a series of
fortifications and defences including walls, bastions gun batteries, magazines, tunnels and
galleries. These are all prevalent within the extent 6the Northern Defenceswhich are not only
an important ecological site within the Reserve but also a prime heritage siteof immense
cultural, historical and touristic value.

Aerial view of t he Northern Defences component of the Gibraltar Nature Reserve.

Early fortifications overlooking the North Front consisted @ trenches cut in the solid rock or
built up with masonry. These include+ ET C & OwhichBner& €nstructed prior to the British

capture of the Rock in 17040 OE 1 A A dvitich wefdeXc@vated betveen 1704and the siege of
1727, AT A OEA 1 OA AlatleOwere Extalafe8durihdthe Great Siege of 17783. It

was during the Great Siege that an attempt to mount gunso as to bring flanking fire on the
enemy, led to the tunnelling behind the North face of the Rock overlooking thesthmus by
SergeantMajor Ince and the ©@mpany of the Royal Artificers- a parent unit of the Corps of
Royal Engineers

The original tunnel, now part of the Upper Galleries network, wameant to bea passageway
leading to a promontory known as the NotchHowever, as a resulof the intolerable air quality
conditions, ventilation holes were blasted sideways into the open air. The dvantage of
mounting guns in this area was immediately apparent, so the plan was chaeg. The tunnel
became a gallery and 12 cannon embrasures weexcavatedx EOEET EO08 30 ' AT OCA®
neighbouring Cornwallis Hall (both completed 17845) added ten more embrasues and a series
27
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of tunnels were later excavatedto provide underground communication between the surface
defensive walls and trenchegknown as the Lines).

10O OEA T100EAOT ATA 1T&# OEA +ETC60 ,ETAO EO A
tunnelling activity, acquiring the name of Star Chamber. The system of galleries was effectively

complete by 1800 andmilitary tunnelling ceased until the end of the 19th Century when
additional work was carried out.

Figure 6. Sites of historic importance within the Northern Defences .®©Victor Hermida
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Current Status

The Northern Defencesare of importance to some of Gibraltard éndemicand endangered flora
and fauna A total of 144 plant species have been recorded in this argaith some important

stands of the Gibraltar candytuft (beris gibraltarica) found on the cliffs. Other species fomd in

the area are listed intable 3.

Along the upper reachesof the Northern Defencesthe cliffs provide important nesting sites for
breeding pairs of the Common Kestrel Falco tinnunculug, Lesser kestrel (Falco naumanny,
- Little owl (Athene noctud and the Blue rock thrush(Monticola solitariug.

Little Owl © Paul Acolina
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Table 3 Some of the |lant species found in the Northern Defences.

Species

Common hame

Comments

Arum italicum

Italian Arum

Generally found as d@veeddin
gardens, but generallyery
scattered elsewhere.

Filago pyramidata

Broad-leaved Cudweed

Not a common plan. Usually
found along trailsand clearings.

Gennaria diphylla

Two-leaved Gennaria

The only member of the Orchid
family recorded from the area A
protected species. Quite rare.

Melilotus sulcatus

Furrowed Melilot

Arare plant. Grows in scattered
places, including the East Side.

Petrorhagia nanteuilii

Proliferous Pink

A very rare plant. Only found in
this area.

Petroselinum crispum

Parsley

Schedule 3 plant. Growing on the
cliff face above the area. The
main standfor this species is the
North Face of the Rock.

Reseda luteola

Dyer's Rocket

A rare plant. Found here and on
Windmill Hill Flats.

Saxifrage globulifera var. gibraltarica

Gibraltar Saxifrage

Schedule 3 plant. A few plants
growing on an old wall near the
entrance to the area, and thus in
danger of being cleared. Grows
from Rock Gun down the North
Face to the Galleries area. One
other stand at the top of
Mediterranean Steps.

Scrophularia sambucifolia

Elder-leaved Figwort

A very rare plant. Oy found in
the Northern Defencesand one
other location in the reserve

Succowia balearica

Succowia

Schedule 3 plant. Quite common
throughout Gibraltar.

Thymus willdenowii

Gibraltar Thyme

Schedule 3 plant. Widespread
throughout the Rock.

Verbascum sinuatum

Wavy-leaved Mullein

Not a common plant. Found here,
and in scattered places of the
Upper Rock and North Front.

In addition to the limestone cliff habitat, the Northern defences also provide an expanse of high
maquis which is an important breeding and feeding site for resident and wintering birds such as
the Blackcap Eylvia atricapilla), Robin (Erithacus rubeculd, Sardinian warbler (Sylvia
melanocephald and Wren (Troglodytes hiemali}. Ongoing research into bat poplations and
their movements within the Reservesuggest that the Northern Defences aralso an important
roosting and feeding site for bats. Both Pipistrelle spp. and the European fee-tailed bat
(Tadarida teniotis) haverecently been recorded within this component of theReserve
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Factors affecting the Northern Defences
The main factors currently affecting this component of th&eserveinclude:

Vandalism;

Litter;

Neglected fortifications;
Accessibility constraints.

= =4 =4 =4

Management measures

I AAOA&EOT AAT AT AA TAAAO O AA AAEEAOGAA ET 1T OAAC
natural environment whilst improving its heritage, recreationaland ecological value. Increased

surveillance monitoring forms a critical elemert of the Northern Defenceduture managemen

considering that most of the ecological research carried out tadate revolves around the

breeding raptor species on the exposed cliff habitat. A significant amount of research has
nevertheless been carried out § the Gibraltar Museum on the heritage features found within

the Northern Defences and these merit equal protection. The following measures are therefore

proposed to help attain the conservation objectives of the Gibraltar Nature Reserve
Management Plan:

Restoration of defencestunnels and pathsand installing heritage information panels
Re-opened and improved connectiongo access the Northern Defences from Town
Increased surveillance monitoring of flora and fauna;

Installing bat boxes and/or bat houss;

Installing heritage and wildlife interpretation panels;

Installing Nature Reserve demarcation anfire hazard signs;

Improving visitor accesswithin the Northern Defences

Creation of picnic ges;

IncreasedEnvironmental Enforcementpatrols;

Systematic emoval of invasiveand alienspecies

=4 =4 =4 -8 -4 4 A4 -4 -4 -9
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Gibraltar Nature Reservefhe Greattastside Sand Slopes

A briefhistory of theEastside Sand Slopes

The Great EastsideSand Slopes form an extesive area @pproximately 45 hectare9 of largely
consolidatedwindblown sands that extend from above Sandy Bay in the south to CatalBay to
the North. These sands, which contain a high peentage of uniform quartz grains, originated
outside Gibraltar, since thereare almost no quartzbearing strata on the Rock. The sand slope
was formed during the Quaternary periodwhen the area to tte east was a dry sandy plain and
wind action depositedthe sand upon existing scree breccias and boulder conglomerate (Rose &
Rosenbaum, 1991).

At one time the Talus slopes to the north and south, together with the Sand Slopes, formed one
contiguous mass. However, the Catalaand Sandy Bay quarries, openedly the Admiralty in
1895 to provide material for the Dockyad extensions, isolated the Eastsid&and Slopes from
the Talus slopes. The talus extremities, locatecelow the major cliff faces- namely Spyglass and
Rock Gun- seem to have accumulated the largest quantity of rock boulder material. This has
formed the conglomerate scree brecciasut is still covered by a sandy layer. Theentral
portion, where the EastsideSand Slopes are located, has undergone less rock depiositfrom
above, but has a greater accumulation of windblown sands, substantially differentiating this
geological structure from the adjacent Talus slopes.

Drawings from the 1800s depicting Catalan Bay show that the Sand Slope was almost devoid of
vegetation andthis confirms the presence of goats and grazing activityn 1903, theGty's Chief
Engineer came up with a plan tacover the 10 acre slopewith corrugated iron sheets to collect
potable water. This resulted in mostof the Sand Slope habitat beingét and with it, a number of
plant and animal species including the Black WheatearJenanthe leucura which probably
relied on this habitat. The water catchmentswere deemed obsoleten 1991 with the advent of
desalination plants in Gibraltar, thus promulgating their removal and restoration of the habitt

in the 1990s. This provided a unique opportunity for fulfilling one of the main requirements of
the Biodiversity Convention, under Article 8(f) which states:

O2AEAAEI EOAOGA AT A OAOQ pranfote thd ©coverk AfhrediehdédBGhede8 Al O A
ET OAO Al EAh OEOT OCE OEA AAOGAT T PIi AT O AT A Ei bl Al Al
The restoration process was extremely laborious and consistedfdhe removal of thecorrugated
iron sheets followed by the installation of a biodegradable mesh to stabilise the slopeA re-
seeding programme followed thereafter using native grasses and shrubsn close consultation

with the GONHS. This was carriedut by experts from the Gibraltar Botanic Gardes. An
excellent account of the restoration of the Eastside sand slope is provided by Cor&sal (2000).

In addition to the removal of the water @atchment and the reseeding of the slopes, a complex
network of strong rockfall protection fencing was instaled. Threelines of defensive fencing are
currently installed to protect the residential complex of Both Worlds thaties immediately
below the slope.
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Figure 7. Eastside Sand Slopes

' Eastside Sandslopes

Legend
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Current Status

Regularsurveys are carriad out by the GONHS and thBotanic Gardensto assess the ecologal
status of the sand slopewhich contains two EU listed habitat types Dunes with Euphorbia
terracina and Malcomietalia dune grassland. Theseare predominantly found in the lower
sections of the sand slope and bothhabitats are currently under threat from the spread of
invasives.Plant species found here are similar to those found in the adjacent talus conmamt of
the Reserve

Table 4 Some of the fant species found in theSand Slopes.

Common Name
Wild Leek
Snapdragon

White Asphodel
Dwarf Fanpalm
Cocks Foot

Wild Carrot
Squirting Cucumber
Sea Holly

Giant Tangier Fennel
Yellow-horned Poppy
Hoary Mustard

Tree Mallow

Sweet Alison

Wild Olive

Gibraltar Restharrow
Cottonweed

Silver Parynochia
Smilograss
Buck's-horn Plantain
Dock sp.

Sweet Scabious
Silver Ragwort

Pink Mediterranean Catchfly

Sticky Catchfly
Blunt-leaved Catchfly
Brown Bluebell
Violet Larkspur

Scientific Name
Allium ampeloprasum
Antirrhinum majus
Asphodelus albus
Chaemerops humilis
Dactylis glomerata
Daucus carota
Ecballium elaterium
Eryngium maritimum
Ferula tingitana
Glaucium flavum
Hirschfeldia incana
Lavatera arborea
Lobularia maritima
Olea europea

Ononis natrix
Otanthus maritimus
Paronychia argentea
Piptatheum miliaceum
Plantago coronopus
Rumex sp

Scabiosa atropurpurea
Jacobaea maritima
Silene colorata
Silene nicaeensis
Silene obtusifolia
Dipcadi serotinumsubsp.Serotinum
Delphinium nanum

Sampling activities carried out to date indicate that the slope has a rich invertebrasbundance
and diversity consisting of Lepidoptera (butterflies & moths), Coleoptera(beetles), Orthoptera
(crickets and grasshoppers),arachnids, incuding the Iberian Scorpion @uthus cf. ibericus
among many other invertebrategroups.

Avian records for the site include the yearound presence of Barbary Partridges Alectoris
barbara), Common Kestrel Falco tinnuculug, Little Owl (Athere noctug, Peregrine Falcon
(Falcoperegrinug and Blue Rock Thrush Monticola solitarius). Other birds that regularly use
the slopes include the Black Redstart Rhoenicurus ochrurus and the Common Chiffchaff
(Phylloscopus collybita The cliffs above thesand slopes are also known tbarbour a pair of the
European Eagle Owl Bubo Bubg, although sightings are not common due to thenocturnal
habits of this species.Interestingly, records of the Zitting Cistocola (Cisticola juncidi have
become morefrequent in this habitat than anywhere else in Gibraltar
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Frequent reptile monitoring is currently lacking for the slopes even though a number of species

are found in this componentof the Reserve Two of the characteristic reptile speciesfound on

the slopes and the talusare the skinks. These are lizards with vestigial legs that move by

OA ODP AT GHaped modedndnts on the sand. Twepecies are found in Gibraltarthe Three-

toed Skink (Chalcides striatu§] AT A " A A O EWalCides l@driaghiEhe IBtterjbeing an EU

DOl OAAOAA OPAAEAOG8S /1 AA AEOANOAT O tidributn Gashowi T OEA
been considerably reduced and restricted to the sand slopesthe talus and parts of the Upper

Rock Other prominent reptiles found on the slopes includethe Horseshoe WhipSnake(Coluber

hippocrepig and the False Smooth Snak@/lacroprotodon cucullatus.

Bat monitoring carried out by the GibBats team shows that the slopes are being used by the
Isabelline Serotine Epistesicus isabetius), European freetailed (Tadarida teniotisq 3 AEOAEAAO
Bent-wing (Miniopterus Schrebersji and possibly Greater Mouseeared (Myotis Myotig and
Nyctalusbat species.The Barbary MacaquesNlacaca sylvanusalso use the extenof the sand

slopes whist faaging, making this component an important element of the Macaque
Management Plan

Ou

The Great Eastside Sand Slopes

Factors affecting the Sand Slope

Ongoing monitoring shows that the most prominent threat affecting the ecological integrity of
the sand slope is the spread of invasive speci€Bable 5 summarises the main invasive species
growing on the slopes.
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Table 5. Invasive species found growing @ the Sand Slopes.

Common Name

Red-eyed Wattle

Golden Wreath Wattle

Century Plant
Green Century Plat
Tree Aloe
Hottentot Fig

Red Gum

Shrub Tobacco
Prickly Pear
Bermuda Buttercup
Cape Wattle
Canary Palm
Spineless Yucca

Scientific Name

Acacia cyclops

Acacia saligna

Agave americana

Agave ghiesbreghtii

Aloe arborescens
Carpobrotus edulis
Eucalyptus camaldulensis
Nicotiana glauca

Opuntia ficusindica
Oxalis pescaprae
Paraserianthes lophantha
Phoenix canariensis
Yucca elephantipes

The Redeyed wattle (Acacia cyclopg, Hottentot fig (Carpobrutus eduliy and Century plant
(Agave americand) in particular are affecting the longterm ecological integrity of the sand
slope, due to the areas that they have covered despite themoval efforts of the Nature Reserve
Management Team. Theigrowth is restricted to the lower margins of thesand slopes but it
may only be a question of time before thesdnvasive species spread furtherto the upper
reaches of the slopainless action is taken

Other threats to the sand slope#clude:

Habitat succession e.g. growth dhe EuropeanWild olive (Oleaeuropaea);
Risk of extensive fire;

Urban development leading to the loss difiabitat;

Installation of rock fall defences;

Vandalism and disturbance;

lllegal poaching.

=A =4 =4 -4 -8 4

The risk of fire on any habitat in Gibraltar is gregtdue to the dry conditions tat prevail during
the summer and early autumnHowever, fire is a natural element of grassland ecosystems and
is important for their long-term survival, preventing encroachment by woody plants. It is
nevertheless essential that fires do not occur too ofte that they do not affect the area during
those times of year when the fauna is breeding and that they only affect part of the slopes on
any one occasion.

The presence of dral cats poses a problem that has increased in recent years.This is a
damaging species that d@s not have a legitimate role withinour wildlife communities in the
Nature Reserveand poses a serious threat to thepopulation of the Barbary partridge (Alectoris
barbara) that breed on the sand slopes.

lllegal poaching of birds, particulaly migrating finches and thrushes, has also been reporteon
occasionin this component of the reserve.
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Management measures

Although ecological monitoring is already taking

place and numerous invasive species removal efforts have

concentrated on some sections of the slopes, it is clear that ©"¢d'ne Faicon GHaryvan -Gis
additional measures need to be implemented in order to better improve our understandingnd
the value of this important component of theNature Reserve These include:

=A =4 =4 =4

= =4

Increased surveillancemonitoring of flora and faungincluding reptile species

Increased surveillance monitoring ofcave habitats(see caves sectior)

Increasing Environmental Enforcement patrols;

Systematic emoval of invasiveand alien species, especiallyAcacia cyclops, Carpobrotus
edulisand Agavespp.,

Installing Nature Reserve demarcation and fire hazard signs;

Reseeding where necessary andr transfer of key plant species from thdsthmus and
Talus habitats;

Introduction of invertebrate species and transfer from thdsthmus andTalus habitats;
Re-introduction of sand dunespecies from the wider Cadiz Provincesuch asJuniperus
sppand the Sphy-footed lizard (Acanthodactylus erythruru}

Repopulating the Barbary Partridge @lectoris barbarg and Wild Rabbit (Oryctolagus
cuniculus)and exploring the reintroduction of the Black Wheatear(Oenanthe leucur
Removal of obsolete metal structures.

Top Left: Spanish Festoon butterflyRight: Gibraltar Candytuft Bottom Left: Wild rabbit . Rght: Emperor Dragonfly.

© Nicholas Ferrary.
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