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J- Orn. 139: 309—313. — Dry salc marshes of the Rift Valley in Israel are subjece
1to development. This is of special concern because the peace process has led 10 a
boom of financial investment and a flood of ideas as w how these areas can be
turther exploited. This includes Eilat, an important migratory bottleneck on the
northern edge of the Saharan-Arabian desert helt, which is critical for many
avian migrant species because in spring it is reached after 3 flight of almost
2000 km across continuos deserts, Of the once extensive Eilat sale marsh of
12 ko, all that remains today is a picce of only 0.04 k2. An avian study of
this habitat concluded that the salt marsh was importam for the survival of at
least 70 spucics of migrant passerines that staged in the salt marsh, In order
evaluate the optimality of the salt marsh and reed beds for the birds I sampled
a resident species as a bicindicator. T hypothesized thac prilochronology would
allow me to compare between the habitats and to rank their relative importance
to avian popalations, During awtumn 1993 and spring 1994, 59 Graceful
Warblers from territories in the reeds, and 41 from the salt marsh were 1apped
and a central rectrix plucked for analysis, The average of 10 growth bars of the
rectrix of the birds from the reeds were significantly broader than those of the
salt marsh. A comparison of the two habitats clearly shows that the reed beds
arc A superior resource 10 the birds than the existing salc marsh,
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Introduction

In most of the low-lying regions of the southern Arava Valley, Isracl (part of the Syrio-
African Rift Valley), dry salt marshes are the dominant habitat. In Tsrael, this habitar
is considered as wasteland and has for decades been subject to urban and agricultural
development under the slogan of “making the deserts bloom” However, little is
known about the effects of development in the past on the environment in general,
and the avian communities in particular. T'his is of special concern because the signing
of the peace treaty between Jordan and 1srael has led to 2 boom of financial investment
and a flood of additional ideas as to how thesc areas can be further cxploited (e g,
quarrying, inland ports, railways, recreational racetracks). The salt marsh habitat
continucs to be the target for “development” and has been steadily declining for much
of the 20th century.

The once extensive Eilat salt marsh of approximately 4 km long x 3 km wide
(12 km?), had shrunk 1o about 1.5 km x 100 m (0.15 knv’) in 1986, but all that
remains today in its original form is a piece of about 80C m x 50 m (3.04 km2). The
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last piece was destroyed by the neighbouring Kibbutz on 20uh January 1997 for as ye
undear purposes. The only avian study that relates to this habitat is an unpublished
report of the Israel Nature Reserves Authority (H. SHimiHaL unpubl, 1986). The
report concluded that the local salv marsh was extremely important for the survival
of at least 70 species of migrant passerines, and that use of this area for human purposes
could have negative consequences for many migrant populations. The salt marsh is the
terminal point for mast of the local wadis when they flood in winter; the soil has a
greater salt content than surrounding areas, thus having a4 unique plant community
dominated mostly by Seablite (Suacdu ronoica), but Nile Tamarisk (lamarix nilotica),
also occur (Warsrr. 1984),

Approximately 25 m m the west of the remaining Eilat salt marsh is a man-made
canal along which the plant community that has developed comprises almost
exclusively of reeds (Phragmites australis), although Seablite and Tamarisk can be found
in bulldozed areas. These reed beds are today used by many species of avian migrants
(e g., Acrocephalus spp., Hippolais spp., Phylloscopus spp.) as an alternative o the salt
marsh as a feeding habitar.

At present, the Mumapality of Eilat and the regional council of Eilot are con-
sidering the development of the remaining salt marsh and the adjacent canal and reed
beds. The extensive human induced changes of the region are such thar the decimation
of these habitats would leave the migrant populations with no alternative feeding
sources, In order to evaluate the suitability of the two habitats for birds 1 chose 1w
sample a resident species found in both habitats, and defends territory throughout the
year, as a bioindicator. These charactenistics allow me 1o assume that the birds sampled
will have molwed their feathers on the tertitories in which they were crapped. |
hypothesized that ptilochronology (Gruse 1989) would allow me to compare
between the two habitats and to infer their relative importance to avian populations.
This method would also allow me to arpue for the conservation of these hahitats and
to try and find compromises with future development plans.

Methods

I indexed nutritional condition with the recently developed technique of ptilochronology
{Gruns 1989). Recognizing that each growth bar on a feather represents 24-hours™ growth,
this technique uses the width of growth bars as an index of a bird's nuteitional condition at
the time che feather was being grown (Grums & Yoser 1994), The wider the growth bars, the
better the nurritional condition at the time the feather was grown (e g Gruss 1984, 1991,
Grum & Cmpricy 1990, Warre 1996, Write & Kenwoy 1992). 'The assumptinns and utility
of prilochronnlogy are discussed in Muwrny & Kuinc {1991), Grumn {1992) and Mursny
(1992).

During autumn 1993 and spring, 1994, Gracelul Warblers (Prinia gracilis palestinag) were lives
trapped at the ringing station of the Internarional Birding Center in Filat. 'I'he habitat in the
vicinity of each capture site was recorded as either reed beds or saht marsh, Before releasing cach
bird at the capture site, age and scx were determined when possible, wing chord and body mass
measured, and the central rectriz (R1) pulled and stored.
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I determined for each feather: (1) width across 10 growth bars centered on the point two
thirds of the distance from the proxinul end of the feather (Gruss 1989), (2) total length, and
(3) number ol fault bars on cach Graceful Warbler feather as an additional potential indicator
of habitar-specific nutritional condition. Fault bars arc ‘thin spots’ on feathers caused by
incomplete growth of barbules (Newron 1968). They have generally been considered to indi-
cate periods of nutritional stress during feather growth, although this assertion has recently
been challenged (Kmva & Mugrpay 1984).

Although Graceful Warblers in Israel often cstablish territories of their own when Lwo
months old, and appear to spend their entire adult lives on the same territory (Paz 1978,
1987), I restricted analysis to feachers from birds known to be adults. Thus, | can safely assume
that the feather collected from adults was grown on the territory during the prebasic malt of
the previeus autumn. However, because firseyear (SY) birds could have grown their rectrix
in a different habitar type before dispersing to the site of caprure (Crame 1992), their rectrices
were omitted from the analysis.

T thank J. H. Moxcan for technical asistance in the field. J. H. Mosrean, 1) C. Grose, T Brows, and
N. Smcriar improved an earlier draft of this manuscript.

Results

A total of 100 adult Graceful Warblers were sampled. Fifty nine were from territories
in the reeds of the canal, and 41 from the salt marsh. The average total length of the
rectrices from the two habitats, number of fault bars, wing chord length, and body
mass were not significamly different {Table). However, the average of 10 growth bars
of the birds from the reeds were significantly broader than those of the Eilat salt
marsh.

Mean (13D} of characteristics of the R5 rectrix (N=100) of Graceful Warblers living in
the reed beds and the salt marsh in Lilat, Istael. Number in parcntheses denote range of

Measurements,

Feather Salt Marsh Reed bed Wilcoxon
characteristic (N=41) (N=59) rank test (2 P}
Total tail feather  56.546.1 (42.8—66.7) 57251 (43.2—660)  —0.59; 0555
10—growth bars 225%24 (1 87272 23.3%+19 (19.2—'27.7) —2.4, 0.013%~
TFault bars 0.34£09( 0.0— 5.0 0.3%0.7( 0.0— 3.0) —0.66; 0.512
Wing chord (mm)  43.8+1.3(41.0—47.0)  44.4+2.3 (40.0—56.0) 1.38; 0.167
Body mass (g) 644+06( 51— 8.1) 64105( 41— 7.4) —0.03; 0.975

Sex was determined only for the 23 males and 15 females caught in spring 1994,
Males had significantly longer wing chord than females (44.7mm=+1.4 SD, rmnge
42—47 vs 43,6 1.3, 41—46; Wilcoxon signed rank test z=—2.58, P=0.01) but not
greater body mass (6.7 g+ 0.6, 5.7—8.1 vs 6.4+ 0.4, 5.8—7.2; z=—1.6, P=0.11).
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Discussion

These results suggest that something about the salt marsh caused reduced nutritional
condition of resident Graceful Warblers. However, at least one other explanation must
be considersd. The birds in the salt marsh could have been of low quality to begin
with, perhaps having been habitat-imprinted while raised there, or having been
excluded from better habitats by higher quality conspecifics. Thus, the poor feather
growth in the salt marsh could have been a function of the individual bird rather than
the habitat. We do know, however, that Gmeeful Warblers in the salt marsh were not
unusually small because there was no difference in length of wing cord, body mass,
or total rectrix length of the birds.

Assuming that the reduced rate of feather growth in the salt marsh was a function
of habitat type rather than bird quality, it must be also taken into consideration that
the salt marsh is now surrounded on all sides by agriculture, recreational areas, and an
army fortification. This “island” habitat may not necessarily reflect it’s true capability
as in the past when it covered an extensive area and the invertebrate and verebrute
populations could continually be renewed from the surrounding environment. In
contrast, the canal is now extremely rich in organic material becausc of the partially
treated sewage watcr, plus the effluents of the mariculture institure and algac-growing
plant. These cause cutrophication of the canal ara allowing inseces (e g. algac-eating
flics) to bread in large numbers, providing a good food resource for insectivores such
as the Graceful Warblers.

A comparison of the two habitats clearly shows that the reed beds are a superior
resource to the birds than the salt marsh. However, the Municipality of Eilat plans
to cover up this canal and to destroy the reed beds. In addition, they blame the reed
beds for harboring mosquitoes, lading to eradication procedures (¢ g spraying
pesticides, bulldozing, burning) which negatively affects reed growth. The implication
of this is that in the very near future we may loose a major resource for staging avian
migrants from Europe and Asia,

Thus, although from the conservation point of view saviny the reed beds is the most
logical conclusion, we also have o take into account the political and planning
considerations and to try and save not only the insect-laden reed beds but also the
remaining area of the Eilat salt marsh. Kilat, an important migratory bortleneck on
the northern edge of the Saharo-Ambian desert belt (Sarmip. 1968, SHIRIHAT &
Crres1e 1992, Yoser 1995), is critical for many avian migrant species because in
spring it is reached after a flight of almost 2000 km across continuos desert regions
of the Sahara and Sinal deserts. However, to the north-north-east there are sull
650 km more of the Syrian Desert, and due East the vast Arabian desert, This
magnifies the importance of preserving the only remaining habitats — the reed beds
and the salt marsh — as alternative refucling areas so that birds that have just
accomplished a crossing of over 2500 km across inhospitable regions of northern

Africa can feed prior to continuing their journeys to their breeding grounds in Europe
and Asia.
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Zusammenfassung

Salvsimpfe im Rifevalley Israels sind von ErschlieBuny bedroht, insbesondere seit der Frieden
mit Jordanien zu cinem Boom filr Investitionen und Entwicklungsplinen gefiiher har. Diese
Entwicklung betrifft auch Eilar, einen wichtigen ,Flaschenhals* fiir den Vogeleug am Nord-
rand des nondafrikanisch-arabischen Wistengiirtels. Dy Gebiet hat fiir Zugvogel eine entschei-
dende Bedeutung nach ¢inem Flug Giber fast 2000 km Wiiste Von einer Salzsumpffliche von
12 km? sind gerade noch C,04 km? iibrig geblieben. Die Salzsiimpte warcn fiirr mindestens 70
Zugvogelarten von essenticller Bedeutung als Rastplatz. Um die Rolle der Salzsiimpfe und der
Rohrbestinde fir Viogel vu dokumenticren, untersuchee ich einen dort lebenden Standvogel
als ,Bioindikaror® Im Vergleich vzwischen verschicdenen Habitaten sollte die Untersuchung
des Tederwachstums eine Beweriung erlauben. Im Herbst 1993 und Frithjahr 1994 wurden 59
Streifenprinicn aus Revieren in Rohrbestinden und 41 aus solchen in Salzsiimplen gefangen;
zur Untersuchung wurde einc zentrale Steuerfeder verwendet. Im Mittel waren 10 Wachs-
tumsstreilen der Viyel der Rohrbestinde signifikant breiwer als bei den Fiinglingen der Sale-
stimpfe. Daraus ist zu schlieflen, daf} die Rohrbestinde (ir die Viigel ¢in glinstigeres Habirat
darstellten als die Salzsimple.
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