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Abstract

Vernal pools as temporary wetlands can harbor unigue and imeresting fauna and flora amd are deserving of protection espe-
cially when urban expansion, climate change, and sther human induced changes threaten them. A small vernal pood near
Timsafat and locuted m the buller zone of a protected area of Wadi Clana was noled 1o have unwgue faona and flom ot feand
elsewlere in the West Bank (Occupied Palestinan Territorses). Specifically, the Syrian Spade-fosted wad (Pefobares syri-
eces) which was extirpated in Jordan s not found anywiere else in the West Bank. Bare and interesting plants noted include
Ramomculus peltate, Lemna gibba, Eleccharis palioanis, Cropeis foctorovskyd, Trifolivm fragiferom, Armoe bygropiilien,
and Criveuey lofofdes, A a resull of this work the Environment Quality Aathority (EQA) declared this wemgorary wetland the
first micro-reserve in Falestne. The Palesine Institute for Busdiversany and Sustamabaliny and the EQA engaged wih the

local communay o profect the area
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Introduction

Palesine s located berween Burasia and Africa and forms
the western part of the Fertile Crescent where humans
firsa developed agriculmre (Abbo er al. 20225, The unigue
geagraphy and geology gave Palestine more biodiversity
than somee countres many Umes s size (Qumsiyeh amd
Abusarhan 2021} The divers: habatats cover five ecomones:
the central highlamds, the semi-coastal regaon, the eastern
alope, the Jordan valley and the coasial regron as well as five
brogesgraphcal regions (Medilerranzan, rano-Teranman,
Saharo-Arabaa, coastal, and Sudanese-Ethiopian). In 20232,
we engaged in reevaloation of the protecied area network
and we have designabed 27 areas that cover these eomes and
help preserve our fauna and fora (data enpublished (rom
Environment Caality Authorivy b, Pabestine has faled 1o meet
18 coanmitments for protection dwe W ssues of sovereignly
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and access and capacity (Clarsteck et al, 2010, Qumsaveh
amd Amr, 20016; EQA 2021; Qumsiyeh and Albardeiya,
2022 While more siudies are nesded wie nole for example
that about @ third of the plans of the West Bankfoccupaed
Palestnuan Terntories ane rare, threatesed, or ensdangered
{Al-Shelkh and Qumsiveh 20210, It is thus imperative 1o
anmty fauna and Mora especially in arsas inoor near desig-
nated protected areas (EQA 2021

Vernal poals as “lemporary wellands™ in or near protected
areqs are key habitais for conservation amd should be man-
aged carelully especially in light of global environmental
threzats inclnbng chmate change (fedler 20013; Xacharias
el al. 207, Facharias and Zamparas 3010, Bagella e al.
200 &; Boix et al. 2020; Cartwright et al. 20225, In the couwrse
of wiork resvalusting profected areas we Foamd a vernal pond
near Wadi Cana Protected Area that bas unigue fauna and
Mora, many mod fowsd elsewhere i the Palestinian areas.
Here we discuss the lndings and importance of management
of 1his lemporary wetland.
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Materials and Methods

Wadi Qana Protected Area {WOQPA) 15 a valley in the
nortlern West Bank lecated on the borders of Salfit and
Qalgilia governorues {see Fig. 1), WOQPA i3 rich in bio-
diversity but this biediversiry is threatened [(Qumsiyeh
and Alsheikh 20231 WQPA s surrownded by eighn lsrseli
seltlerments amd eght ancienl nabive Palestiiman Samma-
mibies, WiQPA 15 a valley locaved near Salfit and contain-
ing seven fresh water springs draining inbutaries from
the halls to the West. [s habital is characterzed by mized
beduierranean forest and scrubland. Trees are primarly
maguis Lypes hike Piollyrea lotifeia, Ceralonio sifigua,
Pisfacia demtiveny, Finecie paloesting (eercny, calipri-
prirr, and Rhomew polsesiinus, To U north of the valley
amnd betwesn the two Falestiman villages of linsalul and
Al-Pundug, a small vernal pond was noled coordinates
AXIVACETN A5O3 6Y9VE. The area where the vernal
pool in question was found 15 aboat 425 m above sea level,
recerves S50-000 mm rainfallfyvear, and the average annwal
temperalure average 12-15 i the winlter and in the sum-
mver 27-29 C. Winlers are mald wath very rare perisds
where temperature reaches freezing poants (snow 15 also
viery rare and does not usually settle).

A vermal pool s found near the community of Jinsafol
whase resadents call this pool “Harkat Uskar™. Thas lemporary
sl welland has water from Decermber o Jume and 1% sur-
rounded by mon-irrigated (rain-led) agricalural Gelds (Fyg. 2.

Fig. 1 Wodi Qano Prodecied
Aren shows in gress witk
lsraell settlements (redy and
Falesiimaan villages marked. [T
shady site of the vernal poal s
showwn by hlue arrow head wd
is expamded in Fag. 2
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Wi mnvestigated the area over a penod of three years.
Fuzlel trops and ehservations were domse intensively during
wanler, spring and barely summer over the years 2018-2022.
We tonk data both gquanbiateve (ke pool measuremenls,
wiater characteristics] amd qualitative (like presence of spe-
cies and human tlersctions) including sampling Mo and
fauna which were mvestigated and analyzed 10 the Biodiver-
SILY cember ab our insnbe. W also ook three newly hatched
Peolobates tadpeles and five other tadpoles and rised them
% silu 1 observe developmental slages. Agualic macro-
phivies were observed amd identified in Late winter and early
apring amd voucher plant specimens were taken for the her-
barium, Al data and specimens oollected are preserved al
the Palestine Museum of Mataral History (PM5H) m Beth-
lebem Universaty.

Results and Discussion

The pond 15 Fermed matarally ma depressaon o a mald slope
lzcing west and the poed accumulabes rain o 1% maximum
capacily befone it spills w the norbwest. AL the maximum
axze, lhe pool which s nol quite circular reaches diamever of
38 3 mogrving iU an approximabe maximuom water surface
area of aboul D098 squane meter (aboul 2 disnum), The
PH of the pond is BA-8.6 (bagic due 1o the limsione mock
escarpment). Elderly locals dad cate thal there were al least
et adber saoualar poals mnothe area bul they were develaped

&5 residential areas.
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Fig.2 Locatom of the Jinsohst vernal posd

Upon diseowery of thes vernal pooel inneally by our Leam m
2017, we commenced maore detabed siadies. The st thang
we moliced was a presence of a threatened species of Lood
(Syrian Spadeloot toml Pelobates syrimonr) and the plant
{ Moarmencwhies peltaie) which we could not fisd in any other
location m the Docupied Palsstinian Terrvories (Fig. 3).

Key Fauna and Flora

Pefobates syrimeus, e Syran Spadelool Toad was the maost
abyviouws large faunal element msade the pomd. 11 s limited
i distrabutzon @ the asiguee kind of temporary ponds with
charactenstic s and Aora. Adals feed on land arhmopods
and smails. Tadpoles feed on vegetation like the leaves of
disckwesl amd green stems of Romumcalus (Frean o obser-
vations). Toads lay their eggs m early o late February and
the tmipoles develop amazingly Fast so that in §- 10 weeks
they become young adulis resdy 1o dig in the slowdy drying
ol at the sades of the pond. The more remarkable 15 the
appetite and fast weight gamn of the tadpoles. Tadpoles of P

The Pond

sprimeny were seen and collected on 2 March 2008 ar whach
tine they had measoned < 10 mim an leagih. A1 that date,
crinslaceans were common. We rearsd Ladpoles of this spe-
cies from early March in special conlainers with Pl adjusied
winler and bith Boamaecwher and Lemna planis, This was done
in parallel with tadpeles of Bufe vicides, The later length
grew aboul -threefold over two months while the former
prew soane lenfold i length over a similar period. Somnilar
abservalions were made by Degani (195321 who reparted
dramatic changes i weight of adpeles with larva growing
From some B fold in weight over 10 weeks, W did notice
that one of the five tadpoles of equal size when collecied
as hatchlings metamorphosed almaost three weeks after the
ather Tour {delayed development) even though they wenz
ravied wnder similar comditions, After melamorplioss, the
unngue hurrowing capabaliny of this wad 15 colcal for s
survival when tseir habitats are delydrated some B momhbs
of the year {Degan and Carmali 1988; Seékely e al, 2010,
Syruan spadelfood toads thus spend much of the year deep
under the ground (Goldberg et al, 2008}, The Syrian spa-
defont wad is eritically endangensd locally, 11 was repored

€] Springer
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Fig. 3 PFicoore of che pond m s
peak im March 2022 and below
is ihe Syrias Spade-fomiad wad
and clome up of Rasseciifos

e inarats

i o vernal pond in norh Jordan from 1980- 1983 bt
has since disappeared (Disi and Ammr 20007 dwe 10 haman
destrection of s habitat, In the West Bank, thas is the only
localiy For this woeed {Salman er al. 2004). The declining
populations may relate 1o environmental changes around
the world and 15 accompanied by declimng genelie vana-
tion (Degani 2013).

Ramenculus peltatuy Schrank (Ranonculacese) Pond
water-crowloo 1% the domimant macrophyte found mothe
ponel. [0 s a submerged, sooted sgquatic plant with petiolatsd
Beaves with lhform lobes. Blooming: February 1w April. I s
reporied as found in northern historical Palestine and this s
thee wialy location for ol in the West Bank/OFT (hogs: Ao
arg.feniplanis/BANPEL Danin 20041, Like odber menibers
of the genus, it shows high morphological amd phemoypc
plasticity that can be parizally explained by differences in
chemscal and physical environment (Carbey et al, 20040, The
Iimsaful populaton consisted mainly of the capaliary-leaved
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grovwth foremy, although a few lamanate leaves were observed
in February of H018. & peliatus 15 not threatened o endan-
pered globally, bul s protected or rane i some areas within
its range (Lansdown 2003, It s protected by lsrseli leg-
islation through the Wildlile Protection Law (Ministry of
Envimommental Protectson, 20000 but i mol included i the
lsrseli Red List (Shmida et al. 200 1),

Wiz alid mode other plants of mierest in the vermal pond
EiHE

Lemna gibba L. (Lemnaceae): In histone Palesune, L.
gibba is mosl common in coastal and norbern ansas bat
exlends further south 1o the Hebon hills {Danin 2004
L pibib 15 a part of the deet of a broad range of organ-
gians, from mnsects, o crusiaosans, W anurans (including
tadpoles of Pelobaies).

Elescharis palasiris (L) BEoeme & Schull [Ty peracese):
Foumd in humid habitais inothe perphery of tee vernal
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pols i the Mediterrmanean, The man disinbetzn m Has-
torical Palestise 15 m the coastal CGalil and in the middle
coast of Palestine (hurps:Aforaorg.alfeniplanis/ELEFAL,
Danin 30047, I is extinet from the only 5102 reporied m
Bethlehem (in 1984, GHIF).

Oy factorovkyd Eig (Gramaneae Poacese: This spe-
cies 1% lsped mainly in the Galilee and in Sharen Plain and
very ranzly in odber sibes except West Bank (hops: Ao
org ilfenfplanisfCRY FAC, Danin 2004 ). The 15 the first

recondd o i an the West Bank/OPT growing in the vernal
pascd aufber it dries.

Triferdivem fragiferum DL, {LeguminosaePapionacese) -
It is & perennial hemieryprophyle Mowering April o
Cictober. 1L is Rane species i the West Bank present in
bl habilats o othe periphery of some springs and ves-
nal poods, This s the first recorded kecation i the north
af the Wea Bank.

Fig. 4 Sampling of mteresting
thora in ibe wrea of the vernal
pond A Trifeliue el B
Cifteraes dapnidhes  Mamuncidas
e inaran, I Crvpais focsarsiy
E Arum Avgropikes, P Eleo-
cluaris pafiarsis
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Fig.5 %hesp dnnking ar pomd i Fehneary 3018

Arwem hygroghilum Boiss, {Araceae). This s very rare
species noted 1n very Pew other localites i the West
Bank { Aras, Husan, Mablos),

Critmns Jofeddes Lo (Mologimaceae), This plant s RIT
mastly i the Galilee and the north and i rather rare
i the West Bank. Here it was found in the Vemal pool
blooming and Mowering alver the toads assivated amd
Che botiom of the pond was cracking and semi-dry (2ee
g d).

Threats to the Unique Ecosystem

There were a number of threats observed during our visiis.
Sheep from the surmousding area ane brought e drink from

My Doarest Victor
Feul e sranding s Feoen of & mabaral heritage
wiw and &ere sad @ nda ngered scos el em
Corardng it B everpore s maral sred rrbonel duty

LisaTan Gkl podd 6 Dokl REiTE B 1 Sdnd Vel o B
silvaiie i Bidalad wilipr) Galiite Sivdivdesie
Hiriea it era porel wiherr The rarreesien o koo The we i ueli|

i g ming of e srmmee d ue o u s peciopc Frmmsbion . Thic
ST (N 0 SRR T 0 o, 85 SR Dl 00
Vil (Alabaa | AARATLAT] 54 DN IR D, i T il O oy B cdid and
drnan sl ravchurs e e e Veed Aach reepd e

Bl iba Prod VEsberoomedned (Bamnrsbo peln )y wbiss ibos
Aoavering ploaw thas & raew incast ragion bnaddican Hers e paps |
Sz o cratcnern e wewier b et doa e wth T e
ol the penks) 0wl CEETHR ST AR N e sl w et aane

] R e L el Thi e gired Palislisias 1 lagps
Yerhprmachen a pealone =iy peel eer ceun 7o ar poegeenl e
Al g wiaTh
T TI TR I
Fainmnn Wsaa e o Forsaad H o Bestleta m Urdocang

Lo ! Pgla prea
e Lomarwed o ferevivers jamered e |

Fig. & Sign emacved of the new micro-reserve sres
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the pond, whech affects water amsount in the pond and the
vegeLation aroumd 1. More than &350 imdbividoal sheep wenz
abzerved using the pond by the PRMMNH team i ane hour
(922018, Fig. 5). In 2018, digging near the poad for a water
prpeline commecton caed water leakage and guscker drying
o e poiid bt o visi the year alter showed presence of
sumlar fauna and flora {recovery),

Theere 15 soeme solid waste dumped in the pomsd (plastc
bottles, cans, oceasional tres) which could aflect the lifie
of the species that depend on this water source. Dur team
remaved much of this with local help regularly. We also
noted wild boars walkovwed in the pasd frequently. I their
nurmbhers inerease, they could ampact or even destroy thes
habatar. They need 1o be controlled or the posd feneed.

The Lsrzel plans o bunkd & rosd syspem connectmg senle-
menls with each other on the Land whene the pond 55 located
wonld mean the end of the posd ecosystem. This was chal-
lenged by local people and the declaration of the area as
protecied mocra-nzserviz by the Palesiraan authonly ssems
1o hawe changed the lsrael planning for the nine being. How-
ever, lbere 15 increased raffie in tbe streets mearlsy (e Wacd
Crana 1o Fundug and the roube 55 from Qalgilya w Nablus ).
Cars iscreased becawse of iscreased population both of the
nadive Palestimians and of the Jewish senbers.

Management Issues and Recommendations

Bufler zones aroumd foresed aress ke Wadi Gama are enii-
cal for prowecisen (Koglerovi et al. 20045, As the population
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grows {of both Palestmans and serders) in this ansa, the pres-
sune o virlmerahlbe habitats ke this increasess, As the only ver-
mal pool of s pype in the areas of the reseent state of Palestine
(Palestinzan Authorily) we believe a proper marsgement plan
was needed. We worked with the Jocal communiises and cre-
ated a plan. Early invalventent of the contmimilies anoaikd
Dhaese aneas was critical in thas case. The people off Ad-Famdiog
and Jinsafur were calbed w mestings amd discussing lindings
and importance of the area. Furber we approached schools
and dhd waorkshops with over 300 schonl sudents 1o mensase
awameness of this natural herilapge nessume intheir commuenay.

A comprehensive report incloding the findings above
wis submied by our leam W the Environmental Claal-
iy Auwthority {EQA )Y which then declared thas vernal pool
a micro-reserve i the bufler zone of WOPA, We believe
that protecizon of vernal pools especally in increasingly
urbanized areas 15 imporiant for conserving busdiversily
(Wandmiller and Calhoun 2007 ). Prodection of small areas
(mieroreserves) can be challenging but eritical 10 biodiver-
auly { Baldwin amd Fowch 2018},

Fart of the conservallon strategy has o locus on local
lwws and the Palestinian Autharity 15 now revamping both
legrslation amd local directives relating w such areas, We
are also comsidering globally lisung this amd other wetlands
bemng stsdied {RAMSAR convention).

Asign was erecled an the pool (Fig. &) but we believe 1151
worthwhile we fence n the anea &% 0% relatively small and
this will help address both the wald boar and sheep challenge
discussed above under threats, The pool maybe enlarged
froen the hagher levels 1o sdd mone space woenrich the habi-
tal and allow for larger population siee (currently estimates
for Pelobaies sprigews are 50-100 mdividuals).

Conclusion

Wiorking with local conmunius asd national authorities, the
project brdeed scwence-polscy-pracisce Weands conservalion.
As a result of this work the Envireament Quality Auathor-
iy (B declaned thas temporary wetland the first micro-
reserve in Palestine prolecting o unsgue vermal pool. The Pai-
eatime Institute for Biodiversity and Sustainabiliny and the
EQA engapged with the local community b protect the anea.
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