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Why isthe Water Rail Rallus aquaticus a very scarce breeder

north of 61° N?

G.H.J DEKROON & M. H.J MOMMERS

Along atransect from just north of Uppsala (c. 60° N) to
Luled (c. 65°30° N), the eastern coast of Sweden, we
searched for Water Rails Rallus aquaticus. Rails were
found at four of twenty-four visited sites, thenorthernmost
siteat 61°08’ N. Thereason for theabsence of railsfurther
north we assumeto be atransition of the marsh vegetation
from one dominated by dense Phragmites australis and
Carex elatawithalayer of shallow water abovethebottom
to one dominated by Potentilla palustris and increasing
amount of Sphagnaceaeand Polytrichaceaemosseswithout
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any water abovethevegetation mat. Theformer vegetation,
high and dense but with open space at the bottom, provide
both shelter and nest sites and permit the rails to move
easily without being exposed to predators. The latter
vegetation istoo dense and too low for therailsto be able
to move without exposing themselves to predators.
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Introduction

The Water Rail Rallus aquaticus is a specialized
“wading” bird, a species highly adapted to a semi-
aquatic lifein dense marsh vegetation. The breeding
distribution of this species is especially associated
with eutrophic water bodies with vegetation of
Phragmites australis, Carex species, Cladium
mariscus, Juncus species, and Sparganium erectum
(Cramp & Simmons 1980, Hagemeijer & Blair
1997, Svensson et a. 1999, De Kroon & Mommers
2002). The breeding habitat has a typical
physiognomy and structure (texture) created by the
dead stems and leaves, which provide important
shelter predominantly in spring beforethe growth of
new vegetation. The breeding rails also prefer asoil
substrate with a layer of shallow water among the
stems. A dry soil substrateisarestricting factor (De
Kroon 1999).

During the industria revolution in the 19th and
20th centuries, most inland water bodies, both lakes
and rivers (waterways), were regulated in order to
stabilise water level fluctuations, and usually the
water levels were lowered, canals were dug, and
roads and railways were constructed. This was

particularly done for transport of goods by barges,
boats and trains, but also in order to fight malaria
mosquitoes (Anopheles) and to create new land for
agriculture. These transformations were carried out
everywherein Europe. Inconnectionwiththis, people
dispersed everywhere, including agricultural people.

Theeffectsof all thesetransformations, in Sweden
too (Eutrophication of soil and water — Swedish
EPA, Swedish EnviroNet 2002), were amongst
others: (1) Fragmentation and degradation of natural
landscapes and habitats for flora and fauna; (2)
Increased loading of nutrients in eutrophic,
mesotrophic, and oligotrophicwatersby agriculture,
sewage from cities (nitrogen and phosphorous), and
waste water from industries; and (3) Expansion of
Phragmitesaustralis (Common Reed) in new banks
andfinally theincreaseof areaswith reed beds/belts.

Because of al these devel opmentsthe popul ation
of the Water Rail increased in range and numbers
during the late 19th century, also in Sweden (Curry-
Lindahl 1960, Cramp & Simmons1980, Svensson et
al. 1999). The distribution area of breeding rails
successively reached north of 61° N in Scandinavia
and Russia (Voous 1960, Cramp & Simmons 1980,
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Potapov & Flint 1989, Hagemeijer & Blair 1997).

According to the distribution map of breeding
Weter Railsin Sweden (Svensson et al. 1999, page
151), the speciesisscarce north of 61° N. Inthefour
coastal provinces of Halsingland, Medelpad,
Angermanland, and Vasterbotten, which cover the
latitudes between 61°N and the northern limit of the
rangeof occasional recordsof therail at about 65° N,
about 820 atlas squares were well surveyed.

Breeding was “confirmed” in only one of them.
Breeding was considered “probable” in fifteen (1.8
%) and “possible” in nineteen (2.3%). Both these
figuresdrop to only about one percent if squaresthat
were not well surveyed are included too. For two
provinces, Medelpad (Hedvall & Hagglund 1989)
andV ésterbotten (Olsson & Wiklund 1999) regional
summaries of the occurrence of the Water Rail are
available. In Medelpad there is only one spring or
summer record from before 1950, seven recordsin
19501967, and eleven records in 1968-1988.
Breeding hasnot yet been confirmed and only at one
coastal sitewastherail foundin morethan oneyear.
InV &sterbottenthereareonly 13recordsfrombefore
1975, and 35 records in 1975-1997. It is not found
every year, andit hasbeen recordedin morethan one
year at only three sites.

Olsson & Wiklund (1999) say that the nearest
permanent breeding site south of Vasterbotten is
located at Skéarjavan, just south of 64 °N, in the
northern part of Angermanland. However, it is not
apparent from the report whether breeding has been
documented or if the habitat issuitablefor breeding.
Inany case, the extremerarity of the Water Rail asa
potential breeding bird in northern Sweden is well
documented. For that reason we asked the question:
What might be the reason for breeding Water Rails
to be so very scarce north of latitude 617

M ethods

We visited a number of sites in the coastal zone
between 60° and 66° N, from about 65 km ENE of
Uppsala (Haverd) to Luled, i.e. in the counties of
Uppland, Gastrikland, Halsingland, Medelpad,
Angermanland, V asterbotten and Norrbotten (Figure
1). For each areawedescribedthedifferent helophyte
stands of the water bodies and tried to localiserails.
For the manner of localising rails, see De Kroon &
Mommers (2002, page 70). We made the survey
during the period 8-21 May 2002.

We consider the different visits at a number of
arbitrary areasasareliable sample (see Table 1). We
had no previous knowledge about exact locations
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Figure 1. The different arbitrary areasvisited in May 2002 in
relation to the degrees of latitude and longitude. The letters
correspond to those in Table 1.

De olika godtyckligt valda omr&den som besoktesi maj 2002
| forhallandetill bredd- och Iangdgrad. Bokstéverna motsva-
rar dei Tabell 1.

wheretheWater Rail isabreeding bird. Wehad only
theinformation of the distribution map of Svensson
et a. (1999, page 151).

Results and discussion

Twenty-four arbitrary areas were visited. In four
(17%) separate areaswelocalised rails, and three of
theseareasweresouth of 61°N. Intotal, wefound 12
rails. Insix territorieswefound onerail and inthree
territorieswefound three couples. Our resultsdo not
conform to the distribution map of Svensson et al.



Table 1. The arbitrarily chosen areas visited in May 2002.The helophyte vegetations are described for each area.

The capital |etters refer to Figure 1.

De godtyckligt valda omraden som besoktesi maj 2002. Hel ofytvegetationen beskrivs for varje omrade. De stora

bokstaverna hanvisar till Figur 1.

Siteswith Water Rails Lokaler med vattenrall

A. Bergbofjarden and Lovfjarden, 10 km NE of Hall-
stavik (Phragmites mires). 8 and 9 May.

E. Western side of Vendelsjon north of Orbyhus slott
(Phragmites belt). 11 May.

H. NW of Halholmen, Tdmnaren, north-eastern side,
nature reserve Iggelbo (Phragmites border). 12
May.

L. Northwestern part of Hunsbosjén, 21 km SW of
S6derhamn (Phragmites border). 14 May.

Siteswithout Water RailsLokaler utan vattenrall

B. Southern part of SodraAsjon, 6 kmW of Forsmark
(local Phragmites borders). 10 May.

C. Northeastern side of Bruksdammen, NW of Fors-
mark (lakewithlocal Phragmitesborders). 10May.

D. Partsof Finng6n, south of Kastuddenand at Skepps-
viken, 15kmWSW of Forsmark (narrow Phragmi-
tes borders). 10 May.

F.  Nymdéngen and Rison, 1-2 km west of Finngjon
(fragmentary thin helophyte stands). 11 May.

G. Eastern part of Kyrksén at Tegelsmora north of
Orbyhus (Phragmites belt). 11 May.

I. Small bay east of Hedesundachurch (tall-herb fens
border). 13 May.

J. Western part of Hillesjon, near Hille, c. 7 kmnorth
of Gévle (Phragmites border). 13 May.

K. Nydammenwest of Overhammaren c. 2kmwest of
Axmar bruk (small lake, part of Skarjan river area,
fragmentary thin helophyte stands). 14 May.

M. Northern part of Skenstaviken, 5 km north of S6-
derhamn (Phragmites belt). 14 May.

N. Southern half of Langbrosbodsjon, 14 km SW of
Enanger (fragmentary, thin helophyte (Phragmi-
tes) stands). 14 May.

O. Western shores of Norasjon and Hedsjon, 5-9 km
SE of Enanger (too fragmentary thin helophyte
stands). 15 May.

P Grangsion, 11 km west of Endnger (thin helophyte
stands). 15 May.

Q. Southeastern part of Storsjon, between Olsund and
Lumnés, c. 5 km W of lggesund (Phragmites/
Palustris potentilla border). 16 May.

R. Northwestern part of Orrsjon, 5 km NE of Bergsjo
(thin Phragmites/Palustris potentilla border). 16
May.

Both sides of the road between Nabben and Uland
(Phragmites/Palustris potentilla mires). 17 May.
Selasjon, 15 km SW of Kramfors (too fragmentary
thin helophyte stands). 17 May.

Ytter-Hansion, 9 km SW of Kramfors (too frag-
mentary thin helophyte stands). 19 May.

The shores of Nérdviken and Nésviken, northern
part of Idbyfjarden, NE of Ornskéldsvik (small
Phragmites border, Alnus forest). 19 May.

. Vitgon, 6 km north of Byske (fragmentary thin
helophyte stands). 20 May.

Eastern side of road E4, 6 km NW of Pited (Phrag-
mites belt). 21 May.

< c 4 o

=

X

(1999, page 151) in this part of Sweden, since we
were not ableto localise any railsnorth of 61°08'N
(Figure 1).

Thelocalised railswere staying in avegetation of
Phragmitesaustralisand Carex elataa ong aborder
of marsh forest and brushwood (Myrica gale, Salix
species).

Hunsbosjon (61.08.N) was the northernmost site.
Here we heard one Water Rail with territorial
behaviour (high announcement-call withagrumble;
De Kroon & Mommers 2002). In addition, he was
easy to hear running in the water as a reaction to
playback, time after time. He was staying in areed
border (north side of the lake) between open water
and brushwood, and he moved aong a stretch of

about 200 m. We didn’t hear any other rail, so we
assume it was aterritorial male that was still alone.

The state of swamps and mires with and without
rails

Wehavetriedto summarizecharacteristic properties
of the sites where we found and where we did not
find railsin Table 2.

In the neighbourhood of most lakes with reed
bordersor reed beltsthere were variable agriculture
areas with good deep drained fields and meadows
(sitesk, G, J, L, X inFigure1). Inthecourseof many
years the water has been enriched with nutrients
from the farms (nitrate nitrogen of muck, fertilizer).
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Table 2. Vegetation and hydrology of swamps and mires with and without Water Rails.
Veegetation och hydrologi for kérr och myrar med och utan vattenrallar.

With rails
Med rallar

Without rails
Utan rallar

Lake practically overgrown with Phragmites.

Only a (narrow) border of Phragmites on bank side.
Phragmites australis dominance.

Carex elata dominance.

Salix marsh forest border along Phragmites belt.
Myrica gale brushwood border along Phragmites belt
Shallow water (20-30 cm) on substrate.

Helophytes area > 10x2 m.

S 6 nastan tackt av vass.

Endast en (smal) bard av vass |angs strandkanten.
Bladvass dominerar.

Carex hudsonii dominerar.

Sumpskog av viden gransar mot vasshaltet.

Pors grénsar till vassbéltet.

20-30 cm grunt vatten ver botten.

Arealen helofyter stérre an 10x2 m.

Too thin helophytes (including Phragmites)
vegetation.

Vegetation too short (< 50 cm).

Potentilla palustris amid helophytes (including
Phragmites).

Potentilla palustris dominance.

Sphagnaceae and Polytrichaceae moss species.
Soil substrate not inundated.

Vegetation mat not inundated.

Areaof helophytes < 10x2 m.

For gles hel ofytvegetation.

For kort vegetation (<50 cm).

Krakkl6ver bland helofyterna.

Krakkl6ver dominerar.

Arter av vitmossor och Polytrichaceae mossor
Bottensubstratet € under vatten.

Flytande vegetationsmatta € under vatten.
Helofytarealen mindre &n 10x2 m.

Thereforemany lakeshad changed successively into
swamps and reed beds of Phragmites australis by
succession sequences and cropping. Sometimesthe
floating vegetation had grown into athick mat that
rose completely above the water surface, and the
vegetation mat was not inundated. Since shallow
water above the vegetation mat is important for
breedingrails, thisisanegativefactor. At siteswhere
thissituationwasactually present, wedid notlocaize
any rails.

We observed, at most visited sites between Gévle
and Luled, that the vegetation of helophytes first
dominated by Phragmitesaustralisand Carex elata
then slowly changed into fens with a more open or
thin Phragmitesaustraliscover withanunder-storey
of agenerally small amount of Potentilla palustris.
Successively further to the north the sites became
first dominated by Potentilla palustris with some
reed still present, at some places mixed with
Sphagnaceae and Polytrichaceae moss species. The
vegetationlayer wasthick, but denser and shorter, so
that both the accessibility for the rails to move and
the cover of view by predators decreased. Thus,
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there was no open vegetation just above the layer of
shallow water and no shelter effect. This change of
vegetation and the beginning of peat formation is
typical for the circumpolar plant communities
abundantly distributed at these latitudes all around
the northern hemisphere in connection with water
bodies which are mesotrophic or oligotrophic.
Phragmites australis does not have any great
tolerance to oligotrophic conditions. Occasionally
andisolated, it growson banksin bog areasenriched
with nitrogen.

Wevisited somelakeswithforest all around them.
These lakes had along the shores only local and too
fragmentary and thin stands of helophytes, for
example some Carex species, Equisetum fluviatile,
Menyanthes trifoliata, Eriophorum angustifolium.

Conclusion

The occurrence of the Water Rail in Sweden is
connected with eutrophic water, growth of
helophytes, particularly Phragmites australis, in
particular habitatsinfluenced by agricultural activities



(nitrogen) al around the lakes. The fact that we did
not discover any Water Rails north of 61°08'N, we
ascribe to the transition of the habitat from one
dominated by Phragmites australis in the south to
onedominated by Potentilla palustris, Sphagnaceae
and Polytrichaceae moss species in the north. The
latter species had only scattered occurrence at the
southern study sites but further to the north the
habitats were dominated by these species. By this
change of vegetation structure theimportant factors
“cover of view” and “potential nest site” are
insufficient.
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Sammanfattning

Varfor ar vattenrallen Rallus aquaticus en mycket
séllsynt hackfagel norr om 61° N?

Vattenrallen & en art som &r starkt anpassad till ett
halvakvatiskt liv i tét karrvegetation. Forekomsten
ar sarskilt knuten till eutrofa vatten med bladvass,
halvgras, ag, tégvéaxter och stor igelknopp. Hack-
ningsbiotopen préglas av en tét struktur av déda
stammar och blad, som ger skydd sarskilt pa véren
innan den nya vegetationen har vuxit upp. Det bor
ocksa finnas grunt vatten ovanfor bottensubstratet.

Somenfdljdav bl.a sj6dikningar ocheutrofiering
av §j0ar spred sig rallen norrut under 1800-talet och

né&dde till slut norr om 61° N i Skandinavien och
Ryssland. | omrédet mellan 61° och 65°, d.v.s. i
landskapen Halsingland, M edel pad, Angermanland
och Vasterbotten, har rallen dock forblivit mycket
séllsynt. Pafalokal er upptrader den regelbundet och
det & okant om den hackar eller g.

Med detta som utgangspunkt besokte vi under
perioden 8-20 maj 2002 ett antal lokaler frén norra
Upplandtill Lule&(Tabell 1, Figur 1).1 varjeomréde
forsokte vi bestdmma om vattenrallen fanns genom
att spela upp dess laten. For varje lokal gjorde vi
ocksa en beskrivning av vegetation och vattenfor-
hallanden.

| fyraav totalt 24 besoktalokaler fann vi rall, och
det nordligaste av dessalag vid 61°08' N. Det var i
ett vassbélte p& Hunbosjons norra strand, dar en
ensamrall svaradepavar uppspel ning. Rallensprang
fram och tillbaka flera ganger 1angs en stracka pa
200 meter. Totalt lokaliseradevi 12 rallar. | sex revir
fann vi en rall och i tre revir fann vi par. Rallarna
uppehdll sigi vegetation av bladvass och bunkestarr
langs gransen till sumpskogar med pors och viden.

Vi har forsokt summerade egenskaper som karak-
tériserar lokaler dar vi pétréffade och inte pétraffade
rallari Tabell 2. Fleralokaler prégladesav jordbruk-
somréden som bidragit till eutrofiering av vattnet.
Dettahadeoftalett till att 5jon véxtigen ochforvand-
latstill ett karr. Ibland 18g den flytande vegetations-
mattan 6ver vattenytan, vilket & negativt for rallen.
Pa s&dana platser fann vi heller ingarallar.

Langstransekten mellan Gévle och Luleafann vi
att vegetationen av helofyter, somforst dominerades
av bladvass och bunkestarr, 1&ngsamt forandrades
till karr med dppnare och glesa bestand av bladvass
och med begréansat inslag av krakklGver. Langre
norrut blev krékkl éver dominerandemed smainslag
av vass och med félt av mossor (Sphagnaceae och
Polytrichaceae mossor). Vegetationsskiktet var téta-
re och |&gre s att rallarna skulle ha haft svarare att
rérasig samtidigt som skyddet mot predatorer hade
varit sémre. Denna vegetationsférandring tillsam-
mans med tkande torvbildning &r typisk for de
cirkumpol&ra vegetationstyper som finns i karr pa
dessa breddgrader. Nagra av sjoarna vi besokte var
helt omgivnaav skog och hade alltfér glesa hel ofyt-
bestand langs stranderna, t.ex. av halvgrés, sofréa
ken, vattenklover och angsull.

Sammanfattningsvisér vattenralleni Sverigeknu-
ten till eutrofa vatten med hégvuxna helofyter, sér-
skilt bladvass, och gérna med kvavel &ckande jord-
bruk runt §6n. Att vi inte fann négrarallar norr om
Hunbosjontillskriver vi karrvegetationensévergang
frdn dominans av bladvass med vattenskikt over
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botten i soder till dominans av krakkl6ver och vit-
mossor utan vattenskikt [angre norrut. Dennastruk-
turforéndring innebér att det i norr saknas insyns-
skydd och l&mpliga boplatser.
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