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In the 1950s, Lake Hula, a natural shallow lake surrounded by swamps in the Hula Valley of 
northern Israel, was drained. Ecological problems resulting from the draining led to partial 
reflooding in the mid-1990s. This chapter provides an overview of the restoration of this unique 
arid-region wetland. 

1.1 The Hula Valley 

The Hula Valley, northern Israel, lies within the northern part of the Dead Sea Rift Valley (part of 
the Afro-Syrian Rift Series) at an elevation of about 70 m and is bounded by the Golan Heights on 
the east and the Upper Galilee Mountains on the west, both rising to 400-900 m (Horowitz 1973). 
The climate is Mediterranean, with hot dry summers and cool rainy winters. However, unlike the 
moderate Mediterranean climate of the Israeli coastal plains, the mountain-enclosed topography 
of the Hula Valley leads to more extreme seasonal, as well as daily, temperature fluctuations. 
Annual rainfall ranges from less than 400 mm in the south up to 800 mm in the north of the valley. 
More than 1,500 mm of precipitation falls on the Hermon Mountain range (mostly as snow), 
feeding underground springs and giving rise to much of the abundant water (about 500-1,200 
million m3 annually) flowing through the valley in the form of the Jordan River (Dimentman et al. 
1992). 

From 20,000 years BP to the middle of this century, the southern part of the Hula Valley 
was mostly occupied by Lake Hula (Figure 1), a 15 km2 pear-shaped shallow lake, and extensive 
peat-based papyrus swamps jointly covering an area of 45-75 km2 (depending on seasonally 
fluctuating water levels). However, during 1951-1958, the lake and swamps were drained in 
order to increase cultivable land area, reduce evaporative water loss, and eradicate malaria from 
the region (Karmon 1960, Dimentman et al. 1992). In conjunction with the drainage project, 
Jordan River water was rerouted into two canals on either side of the Hula Valley, the Eastern 
and the Western Canals (Figure 1). The Eastern Canal contained mostly uncontaminated Jordan 
River water, whereas in the Western Canal, agricultural and aquacultural runoff and sewage 
effluents were introduced at various points and constituted the majority of water flow. The two 
canals converged near the center of the extinct Lake Hula before continuing another 20 km to 
Lake Kinneret. 

1.2 The Hula Valley Drainage Project 

During the ensuing 3 decades since draining, the Hula Valley has been increasingly plagued by 
problems resulting from the drying (Dimentman et al. 1992, Shaham 1996). Although the mineral 
bed of the former Lake Hula was transformed successfully into fertile agricultural land, with time 
the peat soils of the dried swamps to the north of the lake gradually became unsuitable for 
cultivation. Most problems could be attributed to two interrelated hydrological changes: 1) 
lowering of mean water table elevations to 1-2 m below the surface (Neuman and Dasberg 1977) 
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Figure 1. Map showing the Hula reclamation project, post·1 994, 
and the extent of the former Lake Hula and swamps before the 1950s 
drainage project. Inset shows Israel (dashed lines indicate seasonal 
streams). 

and 2} increased amplitude of 
seasonal fluctuations in water table 
elevations from 1-1 .5 m before 
draining (Dimentman et al. 1992) to 
2-3 m after draining (Tsipris and 
Meron 1998). 

These hydrological changes 
led to high rates of soil deterioration 
by decomposition, erosion, soil 
subsidence, and build-up of nitrates 
(Raveh and Avnimelech 1973, 
Dasberg and Neuman 1977). The 
exothermic decomposition of organic 
matter in the peats produced 
uncontrollable underground fires 
which created hazardous subsurface 
caverns in agricultural fields (Shaham 
et al. 1992). Strong winds created 
black dust storms (of dried peat 
powder) that were harmful to 
agricultural crops and a nuisance to 
local inhabitants. In conjunction with 
the effects of decomposition and 
erosion, consolidation of the peat 
soils simply by dehydration led to 
ground surface .subsidence by about 
10 cm yea(l (Shoham and Levin 
1968, Harpaz 1996). Large 
quantities of ammonia produced via 
decomposition of the high-organic
content soils were nitrified, resulting 
in excessive nitrate buildup (Raveh 
and Avnimelach 1973) and the 
subsequent decrease in the 

agricultural value of the peat soils with regards to food and feed crops. Though not directly 
affecting agriculture, the drying also caused precipitation of secondary gypsum by reaction of 
sulfur from organic decomposition with the abundant calcium in the Jordan River water (Markel et 
al. 1998). 

Abundance of water during winter created further problems. Subsided areas often 
became inundated as water table elevations increased sharply during winter floods, preventing 
winter cultivation. A more serious problem was that large quantities of nitrates (about 400 t yea( 
1, as high as 3,500 t yea(l) and sulfates (from dissolution of the secondary gypsum, about 1,300 t 
yea(l) leached into the Jordan River and flowed into Lake Kinneret (Avnimelech et al. 1977, 
Geifman and Rom 1995, Hambright and Zohary unpublished data). No negative consequences 
of high sulfate loading to Lake Kinneret have thus far been identified but high nitrate loading has 
serious implications for water quality, especially considering that Lake Kinneret serves as the 
primary storage and supply reservoir for about 50% of Israel's domestic water needs (Serruya 
1978). 

In addition to agricultural related problems, there were major ecological changes in the 
valley, including the loss of 119 species of plants and animals from the valley and 37 from Israel 
(Dimentman et al. 1992). Interestingly, the drying was amenable to some species. For example, 
uncontrollable outbreaks of field mice (Microtus sp.) caused major damage to agriculture, as well 
as exacerbating the oxidation of the peat soils via burrowing. 

In the late 1980s a decision was made by the Israeli government to search for ways of 
halting soil deterioration in the Hula Valley and reducing nutrient loading into Lake Kinneret; a 
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multi-use reclamation plan, based on the recreation of a wetland in the Hula Valley and on 
agricultural and touristic land uses, was adopted. 

2. The Hula Valley Reclamation Project 

2. 1 Project Objectives 

The objectives of the Hula Valley restoration project were three-fold (Shaham et al. 1989, Tahal 
Engineers and Consultants 1992, Shah am 1996): 1) to slow down the decomposition and 
subsidence processes of the peat soils by maintaining a seasonally stable water table elevation 
at about 75 cm below surface and a year-round green cover on the peat soils via surface 
irrigation, 2) to develop a recreational center for ecotourism in the heavily subsided area in order 
to provide economic independence for management of the new wetland, and 3) to minimize the 
flow of pollutants into Lake Kinneret from both the communities and the peat soils of the Hula 
Valley by diverting all sewage and "peat waters" in the valley into a recycling reservoir (Enan) for 
irrigation supply. 

2.2 Project Design 

Two basic types of rehabilitation plans were examined by planners: agricultural only, and a 
combination of agriculture and ecotourism (Shaham et al. 1989, Tahal Engineers and Consultants 
1992). Both options were based on the maintenance of an elevated water table in the valley by a 
network of new drainage canals and a small regulatory water body to be located where maximum 
land subsidence had occurred. The adopted "multi-use" plan represented a compromise among 
the local land owners, environmentalists, and developers and included aspects of reclamation of 
original wetland habitats, sewage diversion, agriculture enhancement, and tourism development. 

Actual excavation and engineering work on the rehabilitation project was initiated in 1993. 
By November 1997, most of the engineering components of the project were completed. The 
project area, covering 30 km2, consisted of 1) an agricultural area, which included all currently 
cultivable peat lands, and 2) a touristic area on the non-cultivable and heavily subsided peat soils . 

In order to achieve a seasonally stable water table elevation, a 90-km network of canals, 
with associated weirs and sluice gates for regulation, was excavated in the peat soils between the 
Western and Eastern Canals (Figure 1). In addition to directly affecting local water table 
elevation, water in these canals will also be used for extensive surface irrigation in the agricultural 
areas, such that year-round "green cover" will inhibit further soil deterioration. Moreover, the 
canals would enable more effective flood control during the winter rains. The northernmost 
canals were connected to the Jordan River by re-digging the historic Jordan River bed that once 
served Lake Hula. At the junction of the historic and present channels of the Jordan River, a 4 m3 

sec·1 (maximum capacity) bypass was installed to direct water into the historic channel. In 
addition to the canals, a small, shallow (110 ha, 0.8 m mean depth) lake was excavated in the 
touristic area and then filled with Jordan River water in April 1994. The lake was designed to 
serve as 1) a drainage reservoir for aiding in regulation of ground water table elevations, and 2) 
the center for tourism in the valley and thereby to provide economic return for the original 
landowners. The lake, now called "Lake Agmon" from the Hebrew words for bulrush, Scirpis spp. 
(agmon) and small lake (agamon), is connected to the canal network by both the historic Jordan 
River channel and by a central drainage-flood canal, giving the management option of two water 
supplies (see Figure 1). According to the plan, water arriving to the lake via the historic Jordan 
River channel would supplement drainage waters from the agricultural areas during times of low 
water availability. The relatively high quality Jordan River waters would also serve to stabilize 
water quality in the lake as water from the canals would contain high quantities of dissolved 
constituents associated with the peat soils. The entire reflooded area was expected to require 
10-15 million m3 annually (equivalent to about 2% of the annual Jordan River discharge) 
(Shaham 1996). 

After the completion of all engineering components, all waters in the valley in contact with 
peat soils or receiving sewage effluent would be diverted away from the Lake Kinneret drainage. 
The entire area located between the Eastern and Western Canals would be drained to the new 
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lake and from there be pumped (3 million m3 year -1) into Enan Reservoir (capacity 6 million m3 ) 

to the southwest. This reservoir, which also collects waters from the Western Canal, serves as 
irrigation supply. Waters flowing through peat soils east of the Eastern Canal were channeled 
into the central area by pipe beneath the Eastern Canal. An underground barrier (4-5 m deep 
channel, lined with plastiC and filled with clay) was constructed south and east of the new lake to 
restrict subsurface flow of "peat waters" southward or eastward into the Western and Eastern 
Canals through large cracks and channels in the peat soils that formed when the peats were 
dried (Tsipris and Meron 1998). Eventually, all effluents in the valley will be treated and 
transferred directly to Enan Reservoir in a closed pipe. The final result of this water management 
scheme will be clean Jordan River water flowing through both the Eastern and Western Canals to 
Lake Kinneret and recycling of "peat waters" and effluents in agricultural irrigation. 

2.3 Environmental and Ecological Considerations 

Prevention of further agricultural losses were seen locally as the primary goal of the Hula Valley 
reclamation project. Re-establishment of at least part of the former Hula lake and swamp biota 
was seen as a secondary priority. The costs of purchasing the land in addition to the actual 
construction costs coupled with prOjected costs of future management, in part, prevented 
authorities from converting the entire wetland into a nature reserve. Consequently ecotourism 
development was seen as an important incentive enabling the local landowners to contribute the 
necessary land for the reclamation project. Thus income derived from development could 1) 
serve as reimbursement for the landowners who contributed land and 2) be reinvested into the 
wetland, thereby allowing for continued management without further economic burden to the 
State of Israel. As such, the reclamation plan included creation of diverse habitats, 
reintroductions of former Lake Hula plant species, stocking of suitable fish assemblages for 
attracting piscivorous birds, and possibly reintroduction of water buffaloes. 

2.4 Scientific Oversight 

In accompaniment to the engineering aspects of the restoration project, a scientific research and 
monitoring team was assembled to follow development in the new wetland and ultimately to 
devise management strategies for future management of the wetland (Table 1). A research 
oversight committee (comprised of a chairman; project, scientific and budget directors; and nine 
aquatic, terrestrial and agricultural scientists) was appointed to evaluate research and monitoring 
needs, assess research proposals, and allocate funding. A research support center was 
constructed on site for use by the project manager, scientists, and technicians, as well as for 
meetings and consolidation of all data into an up-tO-date GIS-related data base. 

2.5 Project Costs 

The project was scheduled for completion within 3 to 4 years with an estimated cost of 60 million 
NIS (about 3.5 NIS = US$1 in 1997). Funding was provided by The Jewish National Fund (33%) 
and the Israeli government (67%) and was divided among the Israel Lands Authority and the 
Israel Ministries of Agriculture, Interior and Tourism. An additional 20 million NIS from the private 
sector was allocated for tourism development. As of the end of 1997, 75 million NIS had been 
spent, with about 8% allocated to research. 

3. The Agmon Wetlands 

3.1 The First Four Years 

Since reflooding, seasonal variability in ground water table elevations have stabilized to less than 
1 m, while water levels in Lake Agmon were maintained within 0.2 m (Tsipris and Meron 1998). 
The underground barrier shifted the predominant water flow toward the Western Canal and then 
southward along the canal, but it is yet unclear whether subsurface flows of "peat waters" are 
prevented from entering the Jordan River. 



Table 1. Scientific research and monitoring teams associated with the Hula reclamation project. 

Research teams 

Aquatic ecology 
(22 scientists) 

Terrestrial ecology 
( 11 scientists) 

Soil and agriculture 
( 14 scientists) 

Tourism (Sociology) 
(3 scientists) 

Topics 

hydrology, water chemistry, sediment-water 
biogeochemistry, aquatic flor~(including 
macrophytes, phytobenthos, phytoplankton), 
invertebrates (zoobenthos and zooplankton), 
fish (colonization and stocking) 

natural and exotic grasses and large grazing 
mammals, shade trees, birds (recolonization, 
migration) 

peat soil fertility, manganese availability, microbial 
activity, solar sterilization, organic agriculture, 
identification of peat-tolerant crops 

demand forecasting 
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With regards to the project goal of reducing peat soil deterioration, the Hula reclamation 
project has been an overwhelming success. Underground fires have been nearly eliminated and 
dust storms have become rare, although a massive dust storm developed as the result of an 
unusually strong easterly wind storm called a "sharakiya" that perSisted for 9 days in November 
1996, a time of year when the surface soils were dry. The elevated water table will surely foster 
lower production of nitrates as 1) nitrification will be reduced and 2) denitrification will be 
enhanced due to the larger volume of wet, hence anoxic, soils and reduced rates of 
decomposition relative to previously observed rates under oxic conditions (Ponnamperuma 
1972). 

The benefits to agriculture from these changes are thus far mostly suppositions, but the 
optimism and satisfaction in the farming communities are well based. The valley is no longer 
under the stress of desertification as more appropriate crops and cultivation schemes have been 
identified by the agricultural research team. In addition to excessive nitrate concentrations, low 
manganese availability (due to microbial oxidation of manganese) was identified as a major factor 
involved in the loss of soil fertility. As such, the agricultural team focused on potential solutions 
such as manganese fertilization, solar sterilization of the soil (to kill the manganese-oxidizing 
bacteria), and soil hydration. 

In terms of the touristic value of the wetland region, it became apparent within the first 
year that Lake Agmon and its surrounding area are evolving into an attractive wetland, far beyond 
original expectations. An important attribute for the ecotourism aspects of the project has been 
the successful reintroduction of five plant species and the spontaneous establishment of thirty 
plant species that disappeared from the region following the drying of Lake Hula (Kaplan et al. 
1998). Especially successful has been the reintroduction of papyrus (Cyperus papyrus), which 
has established dominance on the lake's shores. Cattail (Typha spp.) and common reed 
(Phragmites spp.) were among the most successful spontaneous invaders. Within the first 2 
years, cattail expanded rapidly and occupied nearly the entire southern part of Lake Agmon . 
Although the cattail stands crashed in the winter of 1996/97, a breeding colony of herons totaling 
more than 6,000 by the end of the cattail crash utilized the valley (Ashkenazi and Dimentman 
1998, Shy 1998). 

The dense stands of plants in Lake Agmon are aesthetically pleasing and attract 
abundant bird populations and other wildlife. However, in the drainage and flood canals dense 
stands of plant growth impede water movement, thereby reducing the effectiveness and flexibility 
of the management of the water table elevation. Moreover, the slow "backwater" conditions in 
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these canals with heavy vegetation raises concerns regarding the return of malaria. 
Nevertheless, recent surveys suggest that the mosquito Anopheles sacharovi, the principle 
malaria vector in the Hula Valley earlier this century, remains rare and the threat of malaria in the 
Hula Valley is no higher than the threat in other parts of Israel (Shalom et al. 1996). 

Including the heron species, at least 120 species of birds have been recorded in or 
around the lake since 1994. Massive flocks of migratory pelicans, storks, cormorants, cranes, 
various ducks, and other birds en route between Europe and Africa spend days to weeks in the 
vicinity of Lake Agmon. Birds are attracted not only by the lush nesting and roosting sites, but 
also by the rich food resources in the lake (Ashkenazi and Dimentman 1998). These annual 
visitors quickly discovered commercial fish ponds in the Hula Valley as an alternative source of 
food following the drainage of Lake Hula, causing extensive economic losses to the pond owners. 
For this reason, the natural fish populations of Lake Agmon that colonized from the Jordan River 
are supplemented by artificial stocking in an effort to shift some of the pressure away from the 
fish ponds (Degani et al. 1998). Unfortunately, not all aspects of the returning bird populations 
are positive. An unforeseen complication is that many of the species attracted to the lake for 
nesting or other reasons, such as coots and cranes, cause extensive damage to agriculture in 
nearby fields. 

Water quality in Lake Agmon was monitored carefully and was within expectations for a 
shallow lake draining predominantly peat soils (Hambright et al. 1998). The first year of Agmon 
was characterized by heavy influence of stream and drainage inflows, as floral and faunal 
components were just beginning to develop. However, by the third year, many "in lake" processes 
(for example, nutrient cycling and algal and macrophytic production) were well-developed and 
thus affected water quality. The summers were typically characterized by sharp increases in 
turbidity and shifts in the predominant forms of nitrogen from nitrates and ammonia to particulate 
and dissolved organic forms. Total phosphorus concentrations generally exceeded 100 I-Ig P L ·1 

in summers, with peak concentrations as high as 400 I-Ig L-1• As such, Lake Agmon is 
hypertrophic, with characteristic blooms of nuisance algae and low oxygen concentrations. In 
general, benthic, mat-forming filamentous algae dominated during winter and spring while 
planktonic forms dominated during summer and fall, with chlorophytes dominating in 1994 and 
1995 and cyanobacteria in 1996 and 1997 (Zohary et al. 1998). The extent of the summer 
blooms intensified from year to year. 

3.2 Final Stage 

As of this writing, the final phase of the Hula restoration project-return of the area to the local 
land owners for management and tourism development-has not yet materialized. Reasons for 
this delay are complex but mostly stem from growing concern that active participation by the 
governmental authorities will be necessary to ensure proper management of the wetland. 

Hypertrophy of Lake Agmon is perhaps the most important issue for the future of this new 
wetland. Hypertrophic systems are characterized by instability with the potential for extreme 
events such as complete anoxia leading to fish kills. Although fish-kills were not observed in the 
lake in 1994-1997, other events typical of hypertrophy provided "warning signs," including 
extreme daily wax and wane of summer oxygen concentrations and large seasonal and annual 
fluctuations in animal and plant populations. In addition to the aforementioned cattail crash and 
algal blooms, such extreme fluctuations were also observed in benthic algal and macrophyte 
assemblages and even in a small semi-aquatic mammal (Myocaster coypu). Hence, it has 
become clear that some form of centralized, authoritative management structure, as can be 
provided, for example, through the Nature Reserves Authority or the Water Commission, will be 
essential to maintain the delicate ecological balance needed to reduce the likelihood of 
catastrophes and to ensure that the lake will fulfill its intended role as a center for ecotourism by 
continuing to attract and foster abundant wildlife. 

4. Concluding Remarks 

A number of lessons have been learned through this project that may potentially serve to assist 
similar wetland rehabilitation schemes in other parts of the world. Many of those lessons are 
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concrete (for example, regarding establishment of shore vegetation and development of bird 
roosting areas). However, one of the most important lessons has been the need for such a 
restoration project to take into consideration the wide range of often conflicting interests, from 
private land owners (farmers) and investors to environmentalists. Hence, the result has been 
reasonably successful, with most major interests being addressed. There are and will continue to 
be conflicts among the various parties, but the mechanism for solution to such conflicts
compromise-is a principle lesson to be learned from the Hula Valley Restoration Project. 

Acknowledgments 

We wish to thank N. Mintzker for useful comments on this manuscript. A. Kadmon and E. Yas'ur 
provided useful detail pertaining to the Hula project. 

References 

Ashkenazi, S. and Ch. Dimentman. 1998. Ecology of the avian fauna of the Agmon wetlands in 
northern Israel. Wetlands Ecology and Management (In press). 

Avnimelech, Y., S. Dasberg, A. Harpaz, and I. Levin. 1977. Prevention of nitrate leakage from 
the Hula Basin: A case study in watershed management. Soil Sciences 125:233-239. 

Dasberg, S. and S.P. Neuman. 1977. Peat hydrology in the Hula Basin, Israel. I. Properties of 
peat. Journal of Hydrology 32:219-239. 

Degani, G., Y. Yehuda, K. Jackson, and M. Gophen. 1998. The fish community of Lake Agmon, 
northern Israel. Wetlands Ecology and Management (In press). 

Dimentman, Ch., H.J. Bromley, and F.D. Por. 1992. Lake Hula: reconstruction of the fauna and 
hydrobiology of a lost lake. Israel Academy of Sciences and Humanities, Jerusalem, 
Israel. 

Geifman, Y . and M. Rom. 1995. Loading from the Jordan River basin to Lake Kinneret. Analysis 
of events and changes. Mekoroth Water Co. Watershed Unit Report (in Hebrew). 

Hambright, K.D., I. Bar-lIan, and W. Eckert. 1998. General water chemistry and quality in Lake 
Agmon, Israel. Wetlands Ecology and Management (In press). 

Harpaz, A. 1996. The impact of human intervention on natural processes: The Hula Valley 
projects as a case study. pp. 656-657 In Y. Steinberger (ed.) Preservation of Our World 
in the Wake of Change, Vol. VI AlB. Sixth International Conference of the Israeli Society 
for Ecology and Environmental Quality Sciences. Jerusalem, Israel. 

Horowitz A. 1973. Development of the Hula basin, Israel. Israel Journal of Earth Sciences 
22:107-139. 

Kaplan, D., T. Oron, and M. Gutman. 1998. Development of macrophytic vegetation in the 
Agmon wetlands of Israel by spontaneous colonization and reintroduction. Wetlands 
Ecology and Management (In press). 

Karmon, Y. 1960. The drainage of the Huleh swamps. Geographical Review 50:169-193. 
Markel, D., E. Sass, B. Lazar, and A. Bein. 1998. Major biogeochemical processes in the newly 

created Lake Agmon, Hula Valley, Northern Israel. Wetlands Ecology and Management 
(In press). 

Neuman, S.P. and S. Dasberg. 1977. Peat hydrology in the Hula Basin, Israel. II. Subsurface 
flow regime. Journal of Hydrology 32:241-256. 

Ponnamperuma, F.N. 1972. The chemistry of submerged soils. Advances in Agronomy 24:29-
96. 

Raveh, A. and Y. Avnimelech. 1973. Minimizing nitrates seepage from the Hula Valley into Lake 
Kinneret (Sea of Galilee): I. Enhancement of nitrate reduction by sprinkling and flooding. 
Journal of Environmental Quality 2:455-458. 

Serruya, C. 1978. Lake Kinneret. Dr. W. Junk Publishers, Dordrecht, The Netherlands. 
Shaham, G. 1996. The Hula Project: dynamics of human intervention in nature. pp. 648-651 In 

Y. Steinberger (ed.) Preservation of Our World in the Wake of Change, Vol. VI AlB. 
Proceedings of the Sixth International Conference of the Israeli Society for Ecology and 
Environmental Quality Sciences. Jerusalem, Israel. 



180 

Shaham, G., Ch. Mintzker, and G. Knaan. 1989. Alternative uses for the Hula soils: feasibility 
survey. Report to the Hula Authority, Ministry of Agriculture, Tel Aviv, Israel (in Hebrew). 

Shalom, U., H. Pener, H.J. Bromley, M. Muskin, and Ch. Dimentman. 1996. The mosquito fauna 
of the new Hula wetland. pp. 677-680 In Y. Steinberger (ed.) Preservation of Our World 
in the Wake of Change, Vol. VI NB. Sixth International Conference of the Israeli Society 
for Ecology and Environmental Quality Sciences. Jerusalem, Israel. 

Shoham, D. and I. Levin. 1968. Subsidence in the reclaimed Hula Swamp area in Israel. Israel 
Journal Agricultural Research 18:15-18. 

Shy, E. 1998. Repopulation and colonization by birds in the newly created Agmon wetland, 
Israel. Wetlands Ecology and Management (In press). 

Tahal Engineers and Consultants. 1992. Development plan for the dry Hula area: Planning 
alternatives. Report No.1, to the Hula Authority, Ministry of Agriculture, Tel Aviv, Israel 
(in Hebrew). 

Tsipris, J. and M. Meron. 1998. Climatic and hydrological aspects of the Hula Restoration 
Project. Wetlands Ecology and Management (In press). 

Zohary, M. and G. Orshansky. 1947. The vegetation of the Huleh plain. Palestine Journal of 
Botany (Jerusalem) 4:90-104. 

Zohary, T., U. Pollingher, B. Kaplan, and T. Fishbein. 1998. Phytoplankton-phytobenthos 
dynamics in a newly-created subtropical wetland. Wetlands Ecology and Management 
(In press). 


