Scientific
Research
¢ Publishing

X/
%*

@,

J
A
o

Voice of the Publisher, 2026, 12(3), 558-569
https://www.scirp.org/journal/vp

ISSN Online: 2380-7598

ISSN Print: 2380-7571

Faunal and Floral Assemblages of the Zavitan
(Zvitan) Stream near Katzrin (Central Golan
Heights, Israel) and Their Influence on

Amphibians

Monika Almozlino?*, Gad Deganil.2, Dani Bercovich!3, Ari Meerson?!2

'Faculty of Sciences, Tel-Hai University, Upper Galilee, Israel
2MIGAL, Galilee Research Institute, Kiryat Shmona, Israel
3Molecular Genetics Lab, Shamir Research Institute, Katzrin, Israel

Email: *monikaalm@m.telhai.ac.il

How to cite this paper: Almozlino, M.,
Degani, G., Bercovich, D., & Meerson, A.
(2026). Faunal and Floral Assemblages of
the Zavitan (Zvitan) Stream near Katzrin
(Central Golan Heights, Israel) and Their
Influence on Amphibians. Voice of the
Publisher, 12, 558-569.
https://doi.org/10.4236/vp.2026.123030

Received: March 6, 2026
Accepted: September 15, 2026
Published: September 18, 2026

Copyright © 2026 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

Abstract

The Zvitan (Zavitan) Stream is one of the major basaltic drainage systems of
the Levant Region in Israel. The present short communication focuses specifi-
cally on the sector adjacent to Katzrin, integrating geomorphological, hydro-
logical, ecological, and amphibian distribution data within the broader water-
shed context. The stream originates in the central Golan plateau and flows
westward into the Yehudiya Reserve before joining the Meshushim Stream and
ultimately draining into Lake Kinneret. In the Katzrin sector, the stream is
characterized by deeply incised basalt canyons, winter spring discharge and
semi-permanent pools sustained by springs and seepage. Seasonal hydrological
fluctuations strongly influence aquatic habitats and amphibian breeding suc-
cess. Amphibian species documented in the Golan Heights include Sa/amandra
salamandra infraimmaculata, Triturus vittatus (currently Ommatotriton vitta-
tus), Hyla savignyi, Bufotes viridis, Pelophylax bedriagae (formerly Rana ridi-
bunda), and Pelobates syriacus. Their distribution is closely associated with
water availability, elevation, temperature, and hydroperiod, as demonstrated
in northern Israel habitats. The Katzrin sector of Zvitan represents an interme-
diate ecological zone where Mediterranean and steppe elements converge, cre-
ating heterogeneous amphibian assemblages. This observation, carried out at a
specific site in the Zavitan Stream, aimed to examine the ecological conditions
and identify which amphibian species inhabit this pool, where environmental
conditions may differ from those in the main stream channel.
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Canyon, Larval Ecology

1. Introduction

The Zavitan Stream (also spelled Zvitan or Zavit) is one of the principal tributaries
of the Yehudiya drainage system in the central Levant Region (Syria-Lebanon-
Israel). Syria, Lebanon, and Israel belong primarily to the Levantine subregion of
the Eastern Mediterranean biogeographical province, which forms part of the Pa-
learctic Realm (Cox & Moore, 2001; Udvardy, 1975). In classical zoogeographical
terminology, this area is often referred to as the Syro-Levantine region or Levan-
tine corridor, a transitional zone between the Mediterranean, Irano-Turanian,
and Saharo-Arabian biogeographic regions (Por, 1975; Yom-Tov & Tchernov,
1988). The term Levant Corridor is especially important in zoology and paleo-
biogeography, as it describes the main dispersal route between Africa and Eurasia
during the Neogene and Quaternary periods (Tchernov, 1988). The fauna of Syria,
Lebanon, and Israel belongs primarily to the Levantine subregion of the Eastern
Mediterranean province within the Palearctic Realm. This area represents a major
biogeographical transition zone and dispersal corridor between Afro-tropical,
Irano-Turanian, and Mediterranean faunal elements (Por, 1975; Yom-Tov &
Tchernov, 1988; Cox & Moore, 2001; Roll et al., 2008).

The stream drains a basaltic plateau formed by extensive Miocene-Pliocene vol-
canic activity and flows westward toward the upper Jordan River basin. The sector
located near Katzrin represents a geomorphologically and ecologically distinctive
segment characterized by deeply incised canyons, perennial spring inputs, sea-
sonal runoff pulses, and a mosaic of aquatic and riparian habitats. The geomor-
phology of the Zavitan basin is controlled primarily by basaltic bedrock, tectonic
uplift, and fluvial incision processes. The hard basalt substrate promotes waterfall
formation, plunge pools, and narrow canyon morphology, while joints and frac-
tures facilitate groundwater recharge and spring emergence (Sneh & Weinberger,
2003; Gvirtzman, 2009). The hydrological regime of the stream is Mediterranean,
with most discharge occurring during winter precipitation events (November-
March), followed by substantial reduction in flow during the dry summer season.
However, localized perennial flow is maintained in certain reaches due to spring
discharge and groundwater seepage, particularly within shaded canyon sections
(Gafny et al., 2000; Zohary & Ostrovsky, 2011).

Water quality in northern Israeli basaltic streams is generally characterized by
moderate conductivity, circumneutral to slightly alkaline pH, and relatively low
nutrient concentrations compared to lowland agricultural streams (Gafny et al.,
2000; Zohary & Ostrovsky, 2011). Nevertheless, seasonal fluctuations in tempera-
ture, dissolved oxygen, and nutrient availability occur due to hydrological varia-
bility and increasing anthropogenic pressures, including tourism and land-use

change in the Katzrin region. Such limnological variability directly influences
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aquatic community structure, especially macroinvertebrates, fish, and amphibi-
ans.

Riparian vegetation along the Zavitan sector near Katzrin reflects the transition
between open basalt plateau vegetation and canyon-confined Mediterranean
woodland. The plateau is typically dominated by Mount Tabor oak (Quercus itha-
burensis) associations and shrubland elements, while the canyon bottom supports
hygrophilous vegetation including Nerium oleander, Salix spp. and Phragmites
australis in wetter microsites (Zohary, 1973; Danin, 2004). This structural hetero-
geneity provides critical habitat for amphibians and other vertebrates.

Amphibian assemblages in the central Levant Region are shaped by hydro-
period, water permanence, temperature regime, and habitat connectivity (Gafny
et al., 2000; Preifler et al., 2021). Streams and associated rock pools within the
Zavitan drainage may support species such as the Levant water frog (Pelophylax
bedriagae), the Near Eastern fire salamander (Sa/lamandra infraimmaculata) and
the green toad complex (Bufotes viridis group), depending on hydro ecological
conditions and seasonal water persistence. The canyon pools serve as breeding
sites or larval development habitats (Degani & Kaplan, 1999), while adjacent terres-
trial habitats provide refugia during dry periods. Because Mediterranean streams
are highly sensitive to climatic variability, amphibian populations in these systems
may serve as biological indicators of hydrological stability and ecosystem integrity
(Degani, 2019, 2024b).

The Katzrin-Zavitan sector is also embedded within the broader Yehudiya Na-
ture Reserve landscape, an area of high conservation value that supports diverse
reptile, bird, and mammalian communities. Increasing recreational use, climate
warming trends, and altered precipitation regimes may influence stream dis-
charge patterns, pool permanence, and amphibian reproductive success in the
coming decades (Zohary & Ostrovsky, 2011). Therefore, a synthesis of geological,
hydrological, limnological, and biological information specific to the Zavitan
stream sector near Katzrin is essential for understanding ecosystem function and
guiding conservation management.

The aim of the present observation was to investigate the ecological conditions,
with particular emphasis on water temperature, in a small water pool located
along the Zavitan Stream near Katzrin (Central Golan Heights, Israel). The study
also sought to document the amphibian species present in this pool and to com-
pare their occurrence with the amphibian community known from the surround-

ing region.

2. Materials and Methods
2.1. Study Site

The study was conducted at a seasonal freshwater pool located near the village of
Katzrin in the central Golan Heights, northern Israel. The pool (hereafter “Katzrin
Pool”) is situated at 35°42'25"N, 35°59'12"E (altitude: 339 m above sea level) (Fig-

ure 1, Figure 2). The site lies within a basaltic plateau landscape characteristic of
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the central Golan, where winter rainfall accumulates in shallow depressions, form-
ing temporary lentic habitats (Degani & Kaplan, 1999).

Katzrin Pool is rain-fed and seasonal, typically filling during winter precipita-
tion events (December-January) and gradually drying during late spring and early
summer (June-July). The hydroperiod length is primarily determined by annual
rainfall, evaporation rates, and substrate permeability. The pool provides tempo-
rary breeding habitat for amphibians and supports associated aquatic inverte-

brates and emergent vegetation during the inundation period.

B/10/2026
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Figure 1. Location of the study site in the Zavitan Stream near Katzrin, with the exact
observation point indicated by a red dot (base map: satellite imagery with labels, moag.maps;

https://moag.maps.arcgis.com/).
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Figure 2. Close-up view of the Katzrin pool in the Zavitan Stream near Katzrin, with the
exact observation site indicated by a red arrow (base map: satellite imagery with labels,
Moag.maps).

2.2. Monitoring Schedule

Field monitoring was conducted from January to July 2025, encompassing the
complete hydroperiod of the pool and the known breeding season of the amphib-
ians (Degani & Kaplan, 1999). During the initial inundation phase (January-Feb-
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ruary), the pool was monitored weekly in order to document early colonization
and breeding activity. Subsequently, monitoring was conducted on a monthly ba-
sis until complete desiccation of the pool in July 2025. The termination of moni-
toring coincided with total water loss and the end of the amphibian reproductive
period (Degani & Kaplan, 1999).

2.3. Environmental Data Collection

During each field survey, water temperature (*C) was measured in sifu using a
calibrated digital thermometer at a depth of approximately 10 cm below the water
surface. The hydrological status of the pool was qualitatively assessed and catego-
rized according to water level conditions (e.g., full, declining, shallow, isolated
puddles, or dry). In addition, local meteorological conditions, including estimated

air temperature, were recorded.

2.4. Biological Sampling

Aquatic organisms were sampled using a hand net (Pawfly Aquarium Fish Net;
frame size 10" x 7"; pocket depth 5") (Degani & Goldberg, 2013; Goldberg et al.,
2009; Goldberg et al., 2012; Pearlson & Degani, 2007) and transferred to a trans-
parent plastic container for examination. Sampling effort during each visit in-
cluded sweeping the net through shallow vegetated margins, sampling open-water
areas and inspecting submerged vegetation and detritus.

Captured organisms were identified to the lowest possible taxonomic level in
the field. Particular attention was given to amphibians. After identification and
documentation, all individuals were immediately returned to the pool. Addition-
ally, all plant and animal species observed at the site (aquatic and riparian) were
recorded through direct observation (Degani, 2024a; Degani & Ahkked, 2021;
Pearlson & Degani, 2007). All fieldwork was conducted under permit no. 2024-
43687 issued by the Israel Nature and Parks Authority.

3. Results

3.1. Abiotic Observations

A total of nine monitoring visits were conducted between January and July 2025,
encompassing the full hydroperiod of the seasonal pool. The pool retained stand-
ing water throughout the monitoring period until July 2025, when complete des-
iccation was recorded. No residual puddles remained after this date, indicating
the termination of the aquatic phase for the 2025 season.

Water temperature (Figure 3) exhibited moderate seasonal variation over the
study period. Recorded values ranged from 14.8°C (early winter monitoring) to
21.3°C (late spring), with a mean water temperature of 18.49°C. A gradual in-
crease in water temperature was observed from January toward late spring, corre-
sponding with rising ambient temperatures and progressive reduction in water
depth.

Ambient air temperature measured during field visits ranged from 16°C to
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32°C, with a mean of 23.67°C. The highest air temperatures were recorded during
late spring and early summer visits, coinciding with accelerated evaporation and
declining water levels (Figure 4).

Overall, the abiotic conditions reflected a typical Mediterranean seasonal hy-
droperiod pattern, characterized by winter inundation, progressive spring warm-

ing, and complete summer desiccation.

Surrounding and pool temperature °C during monitoring
period of Katzrin pool

09.01.25 17.01.25 14.02.25 28.03.25 02.04.25 23.0425 08.05.25 29.0525 03.07.25

Date of visit

Surrounding Temp (C°) Water Temp (C°)

3. Seasonal variation in water temperature ("C) recorded at Zavitan Stream Katzrin Pool

between January and July 2025.

Figure 4. Seasonal changes in the hydrological and vegetative condition of Zavitan Stream
Katzrin Pool during the 2025 monitoring period. (A) The pool at the beginning of the
monitoring period in January, showing a high-water level and sparse vegetation. (B) The
pool in March, characterized by increased aquatic and marginal plant growth. (C) The pool
during the final visit in July, when only minimal residual water remained prior to complete
desiccation.
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3.2. Animal Species in Zavitan-Katzrin Pool

Anuran larvae (tadpoles) and small juvenile frogs were observed during multiple
sampling visits, indicating active amphibian reproduction within the pool. On one
sampling occasion, three Eppendorf tubes containing whole larvae were collected
for documentation and taxonomic identification.

Throughout the hydroperiod, the pool supported a diverse aquatic community.
Observations included abundant anuran larvae (frogs and toads), Odonata nymphs
(dragonflies and damselflies), aquatic hemipterans (water bugs), and small fresh-
water gastropods, including Melanopsis praemorsa.

The presence of multiple trophic groups, comprising both invertebrate and ver-
tebrate taxa, indicates that the pool functioned as an ecologically active seasonal

wetland habitat during the monitoring period.

Figure 5. Morphological Description in Zvitan-Katzrin Pool. Image of Levant Water Frog
(Pelophylax bedriagae).

3.3. Morphological Description of the Amphibian Specimen

Our observations of the local amphibian species inhabiting Katzrin seasonal pool
revealed an anuran species was present, most likely sp. Levant water frog (Pelo-
phylax bedriagae). This amphibian is typical to the streams, permanent pools, and
winter ponds in the Golan Height and galilee region.

The adult Levant water frog (Pelophylax bedriagae) is characterized by an olive
to bright green dorsal coloration bearing irregular dark spots or blotches. In many
individuals, a pale vertebral stripe extends along the midline of the dorsum, alt-
hough this stripe may be absent in some specimens. The tympanum (eardrum) is
relatively large and clearly visible posterior to the eye.

Figure 5 (upper left) displays the adult form and the late-stage metamorphos-
ing (right side) with characteristics typical of the final phases of larval develop-
ment prior to complete tail resorption. The specimens exhibited relatively robust
and compact body, with a broad head and well-developed trunk musculature.
Both hind limbs are fully formed, elongated, and muscular, bearing distinct digits

adapted for terrestrial locomotion. The forelimbs were also completely emerged,
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indicating that the individual has reached the metamorphic climax stage.

Figure 5 (Both images at the lower left) displays tadpoles which are thought to
be of the species Levant water frog. The tadpoles of this species are described as
oval shaped with dark brown to black body, long muscular tail with transparent
fin membranes and dorsally positioned eyes. It is adapted to permanent or semi-
permanent freshwater habitats and feeds mainly on algae and detritus. Its meta-
morphosis typically occurs in late spring to summer, depending on water temper-
ature and hydroperiod.

During the 2025 hydroperiod, the Zvitan-Katzrin Pool supported several rep-
resentative aquatic and riparian plant species. Floating mats of duckweed (Lemna
spp.) covered parts of the water surface. Water mint (Mentha aquatica) grew along
the shallow margins of the pool, while common reed (Phragmites australis)
formed dense stands in the littoral zone. Within the shallow water column, fila-
mentous green algae developed in sun-exposed areas. In the surrounding terres-
trial habitat, Persian cyclamen (Cyclamen persicum) was recorded among the
Mediterranean vegetation. These plant assemblages contributed to the structural
complexity of the temporary freshwater habitat and likely provide microhabitats

for aquatic invertebrates and amphibians. (Figure 6)

Figure 6. Representative plant species observed at Zvitan-Katzrin Pool during the 2025
hydroperiod. (A) Duckweed (Lemna spp.). (B) Water mint (Mentha aquatica). (C) Com-
mon reed (Phragmites australis). (D) Filamentous green algae (unidentified taxa). (E) Per-
sian cyclamen ( Cyclamen persicum) in the surrounding terrestrial habitat.

4. Discussion

The present study provides a focused ecological assessment of a seasonal pool lo-
cated within the Zavitan (Zvitan) Stream drainage near Katzrin in the central Go-
lan Heights. The results indicate that this pool functions as a typical Mediterra-
nean temporary wetland, characterized by winter inundation, gradual warming
during spring, and complete desiccation by midsummer. Such seasonal hydrolog-

ical dynamics are characteristic of Mediterranean temporary freshwater systems,
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where precipitation during winter leads to the formation of ephemeral aquatic
habitats that gradually dry during the warm and dry summer months (Gasith &
Resh, 1999; Williams, 2006). Similar hydrological regimes have been documented
in basaltic landscapes of northern Israel and the Golan Heights, where winter rain-
fall and impermeable basaltic substrates promote the formation of temporary
pools and streamside wetlands (Gvirtzman, 2009; Sneh & Weinberger, 2003).
These environmental conditions play an important ecological role in supporting
amphibian breeding activity and diverse assemblages of aquatic invertebrates typ-
ical of Mediterranean temporary waters (Gasith and Resh, 1999; Yom-Tov &
Tchernov, 1988).

The hydroperiod extended from January until July 2025, indicating a relatively
prolonged water retention phase compared to shallow ephemeral depressions in
more arid zones of northern Israel (Degani & Kaplan, 1999). Water temperature
ranged between 14.8°C and 21.3°C, with gradual seasonal warming. Such temper-
ature ranges fall within the optimal developmental window for most Mediterra-
nean anuran larvae, facilitating rapid growth prior to desiccation (Degani, 2024a).
The progressive increase in ambient temperature (up to 32°C) likely accelerated
evaporation and contributed to the contraction of aquatic habitat during late
spring. In Mediterranean temporary systems, shortening hydroperiods are known
to impose strong selective pressures on larval growth rate, metamorphic timing,
and survival (Goldberg et al., 2009; Degani, 2024a). The complete desiccation ob-
served in July confirms that successful recruitment depends on the synchroniza-
tion between breeding phenology and hydroperiod length. The amphibian com-
munity structure previously described for the Golan Heights by Degani and
Kaplan (1999) allowed comparison between earlier observations and the results
obtained in the present study. Some species previously reported from this area
were not detected during the present survey. In particular, the banded newt (Om-
matotriton vittatus), which had been recorded in the region, was not observed in
the studied pool. This absence may reflect several limiting ecological factors.
Firstly, the pool posed a Hydroperiod limitation. While the lentic environment
persisted until July, the site may lack the requisite depth stability necessary to sup-
port the prolonged larval development characteristic of urodeles. Secondly,
Banded newts often prefer shaded, spring-fed, or semi-permanent pools within
canyon systems, a profile that contrasts with the more exposed nature of the cur-
rent site. (Degani & Ahkked, 2021). The Zvitan-Katzrin pool represents an inter-
mediate ecological unit within the broader Zavitan drainage system. While can-
yon sections of the stream may maintain semi-permanent water through spring
discharge, plateau pools such as the one studied here function as seasonal breed-
ing sites primarily for anurans.

The absence of urodeles and the dominance of anuran larvae reinforce the im-
portance of hydroperiod duration and habitat structure in shaping amphibian as-
semblages in the central Golan Heights. Temporary pools serve as critical repro-
ductive habitats for many amphibian species but are highly sensitive to interan-

nual climatic variability. These ephemeral wetlands typically depend on winter
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precipitation and seasonal hydrological cycles to maintain water availability dur-
ing the larval development period (Gasith & Resh, 1999; Williams, 2006). Even
modest reductions in winter rainfall or increases in spring temperature can sub-
stantially shorten the hydroperiod of temporary pools, thereby reducing the time
available for larval growth and metamorphosis and consequently decreasing larval
survival probability (Semlitsch, 2003; Wellborn et al., 1996). Such hydrological
instability is a characteristic feature of Mediterranean climate regions, where am-
phibian reproductive success is closely linked to the duration and persistence of
temporary aquatic habitats (Gasith & Resh, 1999).

5. Conclusion

The Zavitan-Katzrin seasonal pool functions as an ecologically active temporary
wetland supporting diverse aquatic invertebrates and successful anuran reproduc-
tion during its hydroperiod. The absence of banded newts suggests habitat-spe-
cific constraints or distributional fragmentation within the central Golan Heights.

Hydrological regime, temperature patterns, and vegetation structure collec-
tively determine amphibian assemblages in this system. Given the sensitivity of
Mediterranean temporary wetlands to climatic variability, the studied pool pro-
vides a valuable baseline for future ecological monitoring and conservation plan-

ning within the Zavitan Stream basin.
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