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Abstract.--Habitat requircments and populalion charactoeristics

of the Yuma Clappor pail (Rallus longl yﬁj:igy‘i 5 }/Ln113|1(‘11:;i5‘) TR .

oxamined in the Imperial Valley of California Jdurina 1977. Rails

naed froesh watoer arean containing mature stands of cattail

(Typha domingen

"‘jjz) and bulrush (fﬁgé»flllls pf{li fczrruic;gji) . Wator
level variation was found to influence the permancnce of
territories and the breeding cffort. Marsh areas withvpormanont
shallow water through the breeding season containod highest rail
densitics.

Hatching success was high (90 percent), but 50 was chick
mortality, perhaps due to the chicks' inability to swim, the
great variability of water levels, and possible prcﬁation.

Clapper Ralls boeyan arriving in the Imperial Valley in
mid-March and remained until the beginning of October. Tirme
of appcarance and disappcarance of crayfish (Procambarus and
Orcopectes, the most conmon gonera) was closcly correlated with
the arrival and departure dates of Clapper Rails. Ninety
percent of the territories of paired birds contained high
numbers of crayfish.

A complete census of the valley during the latter half of
May, using tapc—rocordod'calls, elicited respogsos from 160
individuals. A small overwintering population remained as
determined by the sampling of high deneity areas in January and
Novenber .

Rail management suggestiOhs bas~d on the results of this

paper arce also proposcd.
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HABITAT REQUIREMENTS AND POPULATICN CHARARCTERISTICS

OF 'PHE CLAPPER RALL (Kallus longirostris yumanensis)

1IN THE IMPERIAL VALLDY OF CALIFORNTA

Dickey (1923).first described this race of Clawper kail
from specimens collected near Yuma, Arizona. The subnpecies,

Rallus Jongirostris yumanensis (A.0.U. 1957, yanks and Tomlinson

1972), is unique in that it is the only Clapper Rail subspecies
in the United States that inhabits fresh water marshes. With
“the increasc in marshland habitat following the refilling of the
salton Sca in 1906 (itlosmer 1966) and the continued increasn of
surfacce water development, Clapper Rails expanded northwestward
into the Imperial Valley. The Whitewater drain at the northern
end of the Salton Sca is the rails' farthesi advance.

Rallus longirostris yuwhnonsis was classificd as an

'

"endangered" species (U.S. FPish and Wildlife Service 1974), and
much concern has gnon shown with regard to critical habitat
throughout its range.

This study was desiqgned to examine the habitat requirements
and population characteristics of this subspccices in tho
Tmperial Valley. The goals of the study were as follows:

1. Conduct a census of the brecding popu)atign in

order to dcetermine the location of marsh habitat
usced by rails in the Imperial Valley.

2. Determine the major biotic and abiotlic componcnts

& o

comprising the preferred habitat, inciuding
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invertebrate availability.

3. Obtain dates when birds arrive and depart the
breeding arcas.

4. FEstimate the size of the wintering population.

Obtain information on terrvitovy size.

L

(. Determine densities in the various locations
around Tmperial Valley.

7. Gather reproductive data and information on
the chronoloqgy of the reproductive cycle.

§. Make obscrvations on mortality.

9. DPreparc management suggestions based on the
above results and examine the offects of rising

water levels in the Salton Sea.

Study Arca

The Imperial Valley is located in southecastern California
in Imperial and southern Riverside counties. The Salton 5Sea
forms the drainagejsink for the waters of the Kew River, Alamo
River, All American Canal, Coachella Canal, and numcrous small
drainages originating in the mountains surrounding the basin.
Directly adjacent to the Salton 5ca, on the so&thern and
eastern shores, are the fresh water ponds of the Salton Sea
National Wildlife Refuge and the Imperial Wwildlife nrea-Wister
Unit. The New and Alamo rivers flow throuqgh the.anlcy and
térimlnate in the sea in extensive deltas with adjacent marsh
areas. 1Inland along these rivers and in the creecks ond ponds
formed by scepage f{rom the CSE&hcl]a Canal, furth,r habitat

cdn be found.
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The cmergent vegetation in these shallow-water arecas %
consists of extensive stands of cattail (Typhn gfﬂiﬁiﬁﬂﬁjﬁ) and §
bulrush (Scirpus californicus).  The high ground specics are %
characterized by extensive stands of salt cedar (Tamarix é
chinensis) and scep willow (Baccharis gsp.). ¢ ;

Water level in the managed areas is hiaghly variable
H

AT M v,

depending on scheduling of irrigation water and is oftfen

controlled to fill the neccds of wildlifeo. The water level in

non-managed areas, in the river deltas, and canal sceps is :
relatively constant throughout the year. §
;
i
i
Materials and Methods §
To locate rails a tape recording of Clapper Rail calls, g
a geries of "keks" followed by a "clatter”, was cmployed using H
either a small hand-held cassctte tape recorder or a larqer :
§
portable eight-track tape player attached to a remote power ;
horn. The calls and responses used in this study have boen :
described by others (Tomlinson and Todd 1973, Smith 1974a). ;
The cassette tape recorder was uscd when marshes were checked
on foot. The eight-irack playcr with the power horn was used :
]
from the bow of a twelve-foot flat-bottoned boat powered by
an electric motor where water depth allowed use of a boat.
§
To estimatce the wintering population, four areas along i
: i

the south and castern shores of the Salton Sea were selected
to be monitored using broadcasted tape calls between 25 January
and 28 January 1977. Two of these arcas wrre rechecked on

29 and 30 Novcmber 19?7.




Arfival dates wore determinad by monitoring four arcas
which in past years contained high rail Jdensitics (Don Tiller,
per. comm.) . A route was established in cach aton which could
be covered in three to four hours on foot. Areas were chackoed
beginning at sunrise or shortly thereafter. Bach arca wasu
checked cvery fourth day between 16 March and 15 April.

Concurrently, the time of emergence of crayfish (Procambarus
and QOrcopectes, the most common genera) was determinad.  Two
1 m2 styrofoam panels were placed in water 10 to 20 cm deep
where fresh water entered the marsh ponds in cach of the four
areas. Crayfish numbers were determined cach day 2 rarticular
study areca was monitored for rails. Pancls werc left in
place continually from 16 March to 15 April.

Depérture dates were determined by monitoring the sites
occupied by rails cduring the summer. Recause of strong local
movements of rails in late summer and fall, and poor response
to general recorded tapes, %pocific calls were played through
the marshes rather than using cstablishod consus routes.
Regular broadcasting and monitoring of calls was concducted
between 15 September and 15 October at four-day intervals.
Crayfish disappearance was monitored bétwocn 15 Sceptember and
15 October using the same technique described for.dotermininq
the time of appearance. -

Prescnce of rails was also determined by noling trgcks
in the mud along the dikes which form the marsh ponds. By
examining selected areas at regular intervals, the departure
date was also determined by presence or absence of tracks. ‘

@ - ;

Ten sites were sclected and checked every third day until .




tracks were no longer observed. After cach check ol a site,
the tracks were removed to avoid confusion during the next visit.

To further verify depavture dates, Lwo birds were captured
in carly August and fitted with back-pack radio tranasmittors,
These birds were monitored until they 1oft.

Between 16 May and 4 Junc a2 complets census of the rail
population in the Impcerial Valley was At temptod (Map 1), This
included checking areas whare rails had not been previously
located. Using the tape-recorded calls, the census was
conducted both on foot and from a boat. The tapcd calls were
‘played for 15 scconds followed by 15 scconds of listening.
Censusing began approximately one-half hour before sunrisc and
terminated about four hours after sunriso,

In spring and early summer the breeding status of rails

could often be determined by the responsc of the calling bird.
Responding rails were classified as definitely paired, probably
paired, probably unpaircd, definitely unpaired. The definitely
paired status was noted only when the prired birds reasponded
with a simultaneocus “"clatter"” call. Birds classificd as
definitely unpaired used "kek™ calls exclusively and for long
periods. This response was obtained regardless of the call
played from the recorder. Birds classificd as probably paired
responded to the tapcd calls with a "clatter”, Bt only onc bird
of the pair responded. Birds élassificd as prognbly unpaired
were distinguished only by the lack of a “"clatter" and the
shortness of time, usually luss than five minutes, of the "kek”

call.
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The locations of rail 1esponses wore mapped (Maps 2-5) and
individuals were assigned numbers. When paired birds responded
together, they waere assigned a hiyohenated scet of numbers.

On scveral occasions 1t was necessary to determine 1f a
response from two diffoerent locations, only a few m apart,
came from two birds or one that had moved. A "clatter" call
was played roughly halfway between the calls. This was done
until the responses were close enough together in tine (usually
simultaneous) to allow the two birds to he identified as
individuals. The longest wait for simultancous calls to be
emitted using this method was 37 minutes. After 90 minutes
of attempts, the bird response was deewed to bo from a single
bird. In many instances birds approached the recorder making
inﬁerprétation casioer.

In areas where rail densities were highest, ehorgont
vegetation types were mapped as dense cattail, sparse cattail,
and bulrush. Acrial photoéraphs wore usced to calculate the
aﬁcunt of suitable. habitat provided by cach type. Densities
of rails in each emcrgent type, as well as densities of rails
within selected high density areas, were determincd.

A 20 m line transcct was run from the water's codge into
the marsh where cach rail was located during the spfing census.
At 5 m intervals along the transcct vegoetation Boiqht and water
depth were recorded.  Also, at these points emergent stems and
recumbent stems were counted in an 0,21 m2 quadrat. Floating
vegetation bencath standing plants was not measured.  Exposcd

mud flat was mecasured aleong the entive lenagth of the transcct.
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Because crayfish form a major portion of the Clapper
Rails' diet (Ohmart and Tomlinson 1977) and arce abundant in
. _ . 2
the arca, crayfish counts were made at ecach site. An o

styrofoam sheelt was placed in water 10 Lo 20 ¢ deep along the

transcct and left for a period of 24 hours.  Shovtly after

~

sunrise the sheets were lifted and the number of crayfish counted.

In certain areas fresh-water clams {(Corbicula sp.) were
prescent in large numbers. These areas were sampled for density
estimates by raking a 2 mby 0.5 m area along the transect
1l m from the edge of the watcer.

The number of rails in each type of emergent veqgetation
was compared to the relative amount of suitable habitat which
that type provided. Variability of water level due to managemont
planning was also noted at ecach site.

After arrival the position of 16 rails withirn the marsh
was monitored using the tapedcall. 1t was possible to locate
birds within 5 m in the marsh when the observer was less than
30 m from the calling Lird. This technique was used at random
times (n = 28/territory) over a two-weck period ana locations
were plotted on acrial photographs. Approximations of territory
size were determined by planimetry.

Both paired and unpaired birds and birds with and without
7adjacen§‘neighbors were selected. TIn all cases there was marsh
adjacent to the rail({s) which was not uscd, theréhy climinating
the amount of habitat available to the rail(s) as an influencing
factor.

Capture techniques using live-traps were hiqghly varied.

When fencing was used, the technique was similar to that used
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by Smith (1974a). The first tochhiquv involved setting from
one to three traps in series a short distance inside the emergent
vegetation with 61 em high drift fence placed parallel to Lhe
shore between the traps. The sccond technique involved setting
from one to three traps inside the marsh with the drift fence
forming wings extending into the marsh. The third method
consisted of a single trap placed in the marsh with no fencing.
All methods werc tried using combinations of croy(ish bait,
mirrors, or tape~recofded calls from speakers placed inside the
traps. Birds were sometimes found to approach mirrors and calls
readily.

Birds captured were weighed, banded with colored plastic
leg bands on the right leg, a U. S. Fish and Wildlife Service
band on the left leg, and a colored humeral band was placed on
the right wing. Two birds were fitted with transmitters in
lieu of colored leg and wing bands. Small radio transmitters
(29 g complete with harness) were mounted on Lhe backs of the
two birds. In cach case the completed back pack was approximately

12 percent of the bird's body weight. They were banded with

- ;o el
U. §. Fish and Wildlife Service leg bands.

Results
Calls and Responscs.--Trom carly March until late June the
"kek" call was continuously used by unpaired mnlés in the marsh.
Continuous calling secldom lasted for periods longer than 30

minutes without a break. Under quict conditions this call was

clearly heard to a distance of trom 100 to 200 m. When a tape

PN

of this call was played within this distance, the bird would




immediately respond and continue enilting calls for poriods
up to 30 minutcs in Jength even though the taped call was
stopped at the time the bird began its response. T the tapnd
call was played continually or in response to A bird, the loength
of the bird's call would increase up to an hour.  Aftor the
bird ceased calling, there was usually a period of rest o in
which no calls would be elicited, This perinod lasted anywhore
from 10 minutes up to 2 hours; longer periods of rest occurred in
late May and June.

Movements of a bird in response to the taped call depended
on the Q;ir sﬁatus and the anount of cover present. In all
cases the unpaired males approached to within 5 m of the call
and often exposcd themselves on dry ground next to the energent
vegetation. If the "kek" call was played while the bird was
in the open, the Clapper Rail would occasionally approach the
recorder to within 1 to 2 m. The unpaired males showed no
reluctance to apprcach the -tape even in the presence of the
investigator (Map ?). Unpaired males responded to the taped
call from much greater distances than paired males. The longer
the pair bond was established, the closer the tape had to be to
the rails before they would respond. Early in pair bond formation
males responded to the call as did unpaired males; however, after
four to six weeks with the female, the response’ to the call
became shorter and the approach to the taped calj became less
open, Oftén the bird would not approach the call and merely
respond for a short period of time. Foemales, whetheor pairnd'or
not, would scllom call in response to rhe "kek" but would

. . ' . [
readily approach the call if cover was present. PFemales seldom




exposed themsclves in the open at any Line.

From July to late February rails rarely responded to the

taped call; when they did, they were within 2% m of the rccorder.

The usual reaction at this time of ycar in both adults and
immatures was to approach the call quictly and circle it at
a distance of 5 to 10 m while romaining in cover.

The "agitated kek" was cmitted by birds under conditions
of surprise or harassment. This call usually was clicited when
the taped call was started within 5 m of a bivd. The responsc
ceased shortly, olten becoming a "kek” call if the bird was an
unpaired male. The "agitated kek"” was also emitted by males
when they rapidly approached the taped call. The Charqinﬁ bird
would often cover 50 m and appreach within 10 m of the tape
recorder.

The only continual use (longer than 1 minutc{ of this call
was made by ncsting females. Females frightened from the nest
emitted an "agitated kek" @hon approximitely 2 m from the nest
and continued calling while circling the intrudcr.  This only
occurred when the intruder approached a nest within 2 to 5 m.
After circling the intruder, the bird would silently return to
the ncét only to rcinitiate this calling response if the
intruder remained. No calls were heard {rom a bird while it
was on the nest. TImmature birds, 1if they cmitggd calls, would

generally use this call to the cexclusion of all others.

The most conclusive evidence of pairing, other than actually

seeing two birds together, was the use of the "clatter” call

by a mated pair. The call was seldom given more than three
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times within an hour, even when the taped call was played
continuously. The number of times the-call was given decrcased
during the mating scason from Mavch through June, By late
June, if the birds responded at all, it was with a single
"clatter" call. Quite often the paired birds, when separated
in the marsh, would be hcard moving quietly toward cach other
after the taped calls were played.  When reunited, the pairv
would emit a "clatter" call.

The "hoo" call was heard under only two related circumstance
When the obscrver moved through the emergent vegetation, the bhirvds
would emit a "hco" call when within about 10 m of the obscrver.
The only other time this call was heard was from a female . whon
she was located between the taped call and a male giving a
"kek" call from within the marsh. Tho fcmalcrqavo a scrices
of "hoo" calls and went to the male. The pair then gave a
“clatter” call. Only females and immaturecs were actually seen
giving the "hoo" call. The call was heard throughout the year.

'The "burp" ca}l was uscd by maturc males under very similar
circumstances to the females' use of the "hoo" call. When the
observer was in the marsh or adjacent to the marsh, males would
often "burp" when cautiously approaching the tape recorder or
obscrver, and they often gave this call after a "charge". The
"burp" call was the only sound emitted by males, females, or
immatures whon they were in the traps. This cali was heard
throughout the year.

If members of a pair were scparated when the taped calls
were broadcast , they would sometimes cmit "kek-hurrah” calls

individually. Shortly thereafter the birds would often move

T T e




toward one another and emit a “"clatter” 1f the taped calls

were played for a period of more than 5 to 10 minuntes. Near

the end of June this call ceased to be given.
The “"kek-burr"” was infrequently heard ¥n the Twperial
Vallcey. The few birds that did emit it did &0 continuonusly

and possibly in place of the "kek" call. The birds which used

this call invariably finishcd a series of "keks" with a trilled

finishing note. The only Lird scen making this call was a

large unmated male. It was last heard in carly July.

On rare occasions when a bird was flushecd, the rail

would cmit a "kak" call. This call was quite similar in volume

to the "kek" and "clatter” calls. Tt was almost always followed

by an "agitated kek" once the bird returned to cover.
when attempting to attract the rails for obscrvation or

trapping, the most cffective combination of broadcasted calls

was a mixture of "kek” calls to bring birds into the general

area {(within 5 m), and "hoo" and "burp" calls to entice the

birds into a trap.or open avrea. The "hoo" and "burp" broadcasted

calls seem to induce investigative behavior, causing the birds

to approach foreign objects (traps, cCameras, blinds and cven

observers) much morc closely than normal. Bv using this
technique, it was sometimes possible to get paired birds to

roveal themselves. This only occurred if the male ahd female
were sepérated. When the male spotted the fomnie in the open,

he would charge the female and both bLirds would return to cover
immediately. DPair cxposure was rarc cved with the nid of the

"hoo" and "burp" tapcd calis.

o increase the response effectivencss of the broadceastdd




calls during the censusing portion of the study, “"kek" calls
and "clatter" calls were broadcast in serics. Using this
technique, it was possible to hear calls from several birds at
the same time, thus climihating the problem of over or under
counting.

Birds respondced most readily during the carly mmrpinq hours
after temperatures excecded IBOC, which was rcached approximately
two hours after sunrisc in carly spring. As carly morning
temperatures rose during late spring and summer, the birds
responded earlier but seldom before one-half hour after sunrise.
Responses to tape-recorded calls would continue from four to
five hours after sunrise. The time interval shortened as morning
temperatures increased much bLoyond 32°C.  The exception to this
was the -unpaired male who would respond at any time of day
through mid-Junc. 3

During summer and early fall the best time to elicit
responses was from one hour before sunset to once-half hour past
sunsct. This took advantage of the birds' habit, whether paired
or unpaired, of calling once or twice before dark.'

Windy conditions below 20 k.p.h. did not seem to diminish
bird responsiveness downwind to the tape recorder, but any wind
above 10 k.p.h. made precisc location of the rails difficult.

At any time throughout tho year fails would somatimes
respond to the starting or stopping of amotor. éeveral birds

were located in this manner during the winter and late fall.

Wintering Population.--A small wintering population of

rails was represented by nine birds located in January (Table 1).
osox




TABLE 1. Wintering population of

Location Number of Rails

Salton Sea National Wildlife Refugce Unit T 6* (3)

New River Delta 1 (1)

;imperial Wildlife Arca, Wister Unit, Y-16A A ’(O)
Imperial Wwildlife Area, Wister Unit,

Mallard Road Drain o (o)

9 (4)

TOTAL

Parentheses represent birds responding to tape.
_*Three birds responded to a vehicle stopping.

*xPyuo hirds sighted.

the Clapper Rail, January 1977




Four respondcd to tapcd calls, two woere seen, and threce
responded to the stopping of a vehicle's enginc. Responsces such
as this have been yoported by cpith (19742) in R. 1. Y}”lﬂﬂﬁflﬁif

and Oncy (1954) for R. 1. waynei. A mid-November check located

five rails. All pirds which responded did s0 with the "kek™ call

and wore unpaired males.

Arrival and population puildup.--The first spring responsce
to a broadcasted call was heard on 24 March in the Salton Sea
National wildlife Refuge - Unit T. This area had been moni tored
the previous week. During the following week, rail responscs
to taped calls bcgan to increase in the national wildlife Refuge.
First appearances were made on 29 March in the New River Delta
and the Imperial Wildlife Arca-Wister Unit—YlGA, and on 30 March
im the Imperial Wwildlife Arca-Wister unit-Hallard, Road drain.
Early responscs indicatced that most rails arrived at the nesting
arca unpaired (Table 2). "the rail population along the southern
and castern shores of the Salton 5Sca gradually increased during
April and peaked in mid-May (Fig. 1)-

Once a rall was located, it could generally be relocated
in the samc area on subsecquent days. Unpaired rails somctimes
moved from one arca to another if a matc was not obtained at
the original site. This movement uﬁun]ly occurrced 1n arcas
where the marsh dried after the rail arrived. Territories of
paired birds were seldom moved, and in only two observed instances
was a pair forced to mOVC by the drying of the marsh surrounding
the nesting sito! In one casc the birds reostablished a
territory about 500 m awagvglonq an irrigation ditch.

pocausc crayfish have beer reported to be a primary food




TABLE 2. HNew arrival dates and broeding status of Clapper

in Salton Sea, 1977.

No. of ch{.

Date Location : Rails New Raills
16 March Salton Sea N.W.R. Unit I 6* 0
16 March Hew River Dclta 1* 0
16 March Imperial Wwildlife Area,

Wister Unit, Y~16A 2* 0
24 March Salton 5ca N.W.R. Unit I 8 2
28 March " " " " " 13 5
29 March New River Delta 2 1
29 March Imperial wildlife Area, 6 4

Wister Unit, Y-16A
30 March Imperial Wwildlife Area,

Wister uUnit, Mallard Rd.Drain 2 2

*Unpaired birds located in January.

of New

Rails

Rails

unpaired
unpaired
unpaired
pair

unpaired

unpaired
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source for the Clapper Rail (Obhmart anfd Tomlinson 1977), wo

looked for a possible relationship hetween the appearance of

crayfish and the arrival and/or initiation of breeding in Clapper
Rails. Crayfish wore first noted belween 26 March and 29 March

in all areas except New River where they did not appear until

1 April. These times of appearance corrvesponded to the arrival

dates of the Clappcr Rails. Crayfish ponulation buildup

paralleled the incrcase in rail population in April (TFig. 1)

Departure Dates.-=-The responsivencess of the Clapper Rails

to recorded calls decreascd throughout the summer. Two factors

may have been responsible: 1) birds ignoring calls aftor repeated

playing; and 2) reduccd calling as the breeding season waned.

Even young birds and older birds not cxposced to the call would

only respond once, if at all, to the taped recording. A census

of the Y16A field of the Wister Unit in the Imperial Wildlife
Area and Unit I on the Salton. Sca National Wildlife Refuge,

where a total of 26 responses were heard in the May census,

revealed only 10 responses on 6 September, 8 responses on

24 September, 6 on 1 October, and 2 responses on 7 October and

8 October.

The ten sites monitored periodically from mid-Septembor

on also indicated that most of the rails had left the Salton

Sea arca by early October. Departure dates bascd on these data

are shown in vable 3.

The two birds fitted with radio transmitters departed

the area on 19 Scptember. No signal was received from either

bird after this date. * e
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TABLE 3.

Departure dates of Clapper Rails, Salton Sea,

Bird No.

Location

Date of

California,

L0

19

Disappearance

77.

—

028-029 Salton Sea M.W.R. Unit 1 16 September
048~049 Impevial wWildlife Arca, Wister Unit, Y-16A 16 Scptember
0839-090 Imperial Wildlife Arca, Wister Unit,

Mallard Road Drain 16 September
024-025 Salton Sca N.W.R. Unit I 19 September
036-037 Imperial Wildlife Area, Wislor Unit, Y-16A 19 Scptember
087-088 Imperial Wildlife Arca, Wister Unit,

Mallard Road Drain 19 September
018-019 Salton Sca N.W.R. Unit 7T 24 September
016-017 " " " " " 27 September
003-004 " " " " " 27 Sceptember
038-039 'Imperial Wildlife Area, Wister Unit, Y-16A 1 October

-
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By 10 October crayfish were no lonqger found under any of
the cight panels used to monitor crayfish populations.

A mid-November check for tracks revealed a population of

27

four rails in Unit I on the Salton Sca National Wildlife Refage,

and two rails in ficld Y16A on the Wister Unit of the Imperial

Wildlife Area.

Population Census.--A complete census of the arca was
undertaken between 16 May and 4 June and produced responses
from 160 individual Clapper Rails. There were 51 definite
pairs, 22 probable pairs, 19 probably unpaired, and 17 birds
that werc definitely unpaired (Table 4). “Thus, 67 percent of
the males were paived in the latter half of May; this figure

increased somewhat by mid-June.

Rail Density.--Highest rail densitics occurred throughout

the Imperial Valley in the following arcas:

New River Delta 17 inAdividuals 6.3 rails/10
Salton Sea N.W.R.-Unit I 27 " 4.0 "
Alamo River Delta 7 " 3.8 "
Salt Creek arca 12 - " o 2.9 "

Imperial Wildlife Area-
Wister Unit wash drains 34 o 1.2 "

Imperial Wildlife Arca- .
Wister Unit 47 " 1..1 "

Inperial Wildlife Arca-
Finney Lake Arca 5 " 0.9 "

ha

All arcas were characterized by stands of dense cattail in shallow

water surrounded in small arcas by sparse cattail or bulrush.

o
Both the Alamo and the New River deltas contained extensive
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TABLE 4. Breeding status of Clapper Rails responding during May censuas of

Imperial Valley, California, May 1977.

Birds
Bird Actually Definite Prob, Definite Prob. Prob, No.
No. ° Responding lLocation® Fair Pair Stugle Single  of Rails =
. 001--002 2 1 X 2
003-004 2 1 X 2
005~006 2 1 X 2
007 1 1 X 1
008~009 1 1 , X 2
010-011 1 1 X 2
012-013 2 1 X 2
014 1 1 X ]
015 1 1 X _ 1
016~017 1 1 X 2
018-019 1 1 ' X , 2
020-021 2 1 X 2
022-023 2 1 X 2°
024~025 2 1 X , 2
026-027 2 1 X | 2
028-029 2 1 X : 2
030-031 2 1 X ' ] 2
032 1 2 (r7) S x 1
033 12 (¥7) X 1
034-035 1 3 (Y16A) - X 2
036-037 2 3 (Y16A) X 2
038-039 2 3 (Y16A) “ X 2
040 1 3 (Y164A) X 1
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TABLE 4. Continued

Birds
Bird Actually “Dhefinite Prob. Definite Drob. Prob. No.
No. Responding  Locat lon# Palr Pair Sinuic Single  of Rails
041 1 3 (Yioa) X |
042-043 2 3 (Y16A) X . ?
‘ 044-045 1 3 (Y1oA) X 2
046-047 2 3 (Y16A) X ?
048-049 1 3 (Y16A) X 2
050-051 1 3 (Y16D) ' X 2
052—053 2 3 (Y16C) X 2
054 1 3 (Y10() X T
055-056 2 3 (Y16C) X ?
057-058, 2 3 (Y16D) X 2
059060 2 3 (Y16D) X . ’ 2
061-062 2 3 (Y16D) X 2
063-064 2 3 (Y16D) CX ' 2
065-066 1 3 {Y16D) X | 2.
067-068 1 3 (W11A) X 2
069-070 2 3 (W11C) X R 2
071-072 2 3 (Y158) X 2
073-074 2 3 (U12) X , 2
075-076 2 3 (u12) X .' ’ 2
077 1 3 (Y15B) X 1
078-079 2 3 (513a) X 2
080 1 3 (5134) X 1
081~082 2 3 (5]3A) X 2
“ .
083-084 2 3 (5134) X 2

L3




TABLE 4,

Cont{nued

Birds
Bird Actually Devinite Defivite proh, 'rob. No.
No Responding Location* Pair Single Sinple  of Railg

——— e _._w._-hwnﬁm~“_»wm_"_-_“___é
085-084 2 3 (514) X 2
087-08% 2 4 (Mallard Rl ) X 2
089-090 2. 4 (Mallard Rd.) X 2
091-092 2 b (Mallard Rd,) X 2
093-094 2 4 (Mallard Ry ) X 2
095-096 1 4 (Mallard Rd.) ?
O97~098> 2 4 (Mallard rd.) X 2
099 1 4 (Mallard Rrd.) X 1
100-101 2 4 (Mallard Rd.) X 2
102-103- 2 b (Mard Rd.) g 2
104-105 2 4 (Mallard Rd.) X 2
106-107 2 4 (Mallard Rd.) X 2
108 1 4 (Mallard Rrd.) X ]
109-110 1 4 (Mallard Rd.) 2
lll:3i2 i 4 (Mallard rd.) 2

- 113 1 4 (Mallard Rd.) X 1
114-115 2 4 (Honker Rd.) X 2
116 1 4 (Honker Rd.) X 1
117 1 4 (Honker Rd.) X - 1
118-119 1 -4 (Honker Rd.) 2
120 1 4 (Nonker Rd.) X 1
121 1 4 (Honker Rd.) X 1
122 1 4 (Honker Rd.) © s X 1 )
123-124 1 4 (Ibtg R.) 2
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TABLE 4. Continued

Birds '
Bird Actually Definite Prob, Definite  Prob. Prob. No,
No, Responding Location* Pair bPair single  Siuple  of Bafly
125 1 4 (Ibis Rd.) X 1
126 1 5 X ‘ I
127 1 5 X !
128-129 1 5 X 2
130-131 2 5 X ' 2
132-133 2 6 " X 2
134-135 2 6 X 2
136 1 6 X o
-137-138 -1 6 - X 2
-139~140' 2 6 X 2
141 1 6 X - 1
142 1 6 X 1
143-144 2 6 Cx 2
145 1 6 X 1.
146 1 6 X 1
147-148 2 6 X 2
149 1 6 | X ]
150-151 1 7 X ] 2
152 1 7 . X 1
153 1 7 X 1
154-155 1 7 X 2
156-157 2 7 X 2
158 1 7 | X 1
-
159-160 1 8 X 2




TABLE 4

. Continued

Bivrds
Bird Actually " Pefinite Prob. Dbefinite Prob. Prob. No.
No. Responding  Location® Falr Pair Stuple Stople  of Ralls
161-162 2 8 X 2
163-164 2 8 X - 2
165-166 2 8 X 2
167-168 2 8 X 2
169 1 8 X 1
170-171 2 8 X 2
172 1 8 X 1
173-174 1 9 X 2
175-176 1 10 ¥ ?
177 1 10 X 1
178 1 10 X 1
179-180 2 10 X 2
181 1 10 X 1
182 1 10- X 1
TOTAL 160 51 22 17 19 182
% 1 - Salton Sea National Wildlife Refuge-Unit 1
2 - Salton Sea National Wildlife Refuge-Unit T
3 - lmperial Wildlife Area-Wisterimit (ficld no. piven)
4 - Imperial Wildlife Arca-Wister Unit-Shoreline Wash Drains (road given)
5 - Imperial Wildlife Arca-Finncy Lake
6 - New River Delrta
7 -~ Alamo River Delta
8 = Salt Creck
f . . @ v
9 - Whitewater Creck Dratin
10 - Coachella Canal Seueps ‘
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portions of Phragmites sp. with isolated stands of dense cattail
intermixed. Paired rails found on these deltas were always
associated with cattail. The ponds located on the Wister Unit
received little rail usc due to fluctuating water levels during
spring and summcr. The exceptions to this were the canals ®
furnishing water to these ponds and the central ponds, Y16A and
YiGD. These ponds contained a rail density (26 individuals)

of 2.8 rails per 10 ha, but there was a relatively constant watoer
level throughout spring and sumser. Washes in the Wister Unit
supported narrow bands of marsh adjacent to the Salton Sea

and contained low densities of rails. The northernmost drain

was quite wide cxtending inland up to 0.6 km. This marsh'
supporth a density of 3.8 rails per 10 ha (23 individuals).

The low density of rails in the Finney lLake arca was the result
of high water levels and stecp banks along the lake-proper with
only the marsh area at the input drain and the marsh along the
Alamo River adjacent to Finney Lake providing suitable rail

habitat.

Habitat Requirements.--All rails were located in those
habitat types mentioned in Table 5. All paired rails were
located in cattail, or bulrush associated with cattail. The
available habitat was determined for cach area in which rails
were found gnd was recorded only when the plants were emergent
or were immediately adjacent to the water, i.e. dry ponds of
any vegetation type werce not included.

A chi-square analysis of the distributional data (Table 5)

. &
was highly significant (p<0.01) indicating that the rails do




TABLE 5. Distribution of Yuma Clapper Rails and available
encrgent vegetation lypes.

) Probable : Percent of Mean Number
Number of Perceont of Availlable | of Rails per
Emergent Type Rails Population ltabitat - 19 Hectares
Dense Cattail 110 (96)* 60.4 (65.8) 47 _ 2.2 (1.9)
Sparse Cattail . 47 (38) 25.8 (26.0) 25 1.7 (1.4)
Bulrush 3 {0) 1.7 (0.0) 5 0.6 (0.0)
Bulrush and
sparse Cattail 18 (12) 9.9 (8.2) B8 2.1 (1.4)
Salt Cedar 2 (0) 1.1 (0.0) 4 0.5 (0.0)
Carrizo Cane 2 (0) 1.1 (0.0) 1l 0.2 (0.0)
TOTAL 182 (140) 100.0 (100.0) 100 Mean 2.0 (1.7)

*Parenthetical values for paired birds.
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not select territories randomly with respect to the vegetational
types in which they were found. A chi;square analysis of the
distribution in Lhose habitals where peaired bivds were found

was significant (p<0.0%), indicating that paired bivrds do not
select nesting territories randomly with respect to the c
vegetational types in which they were found. Dense cattail

was used more heavily than expecited based on the proportion of
suitable habitat available to both paired and unpaired birds.
Sparse cattail and bulrush with sparse cattail were used in
approxima?cly their expected proportions; whercas bulrush,

salt cedar, and Phragmites sp. were usod far below their cxpected
values by unpaired birds in this vegetational type. No paired
rails were found where there was an absence of cattail., All

nests found were located in cattail stands. Birds responding from
areas containing no cattail cventually moved to hiffcrcnt
localities by June or were thought to be transients. Clapper
Rails were observed to forége in many types of vegetation during
the summer months .but always returncd to sparse or dense cattail
during the night.

Of the total 109 rail locations, all were proximal to high
ground, i.e. dikes, shore lines, or mud hummocks within the
immediate vicinity. IHigh ground did not scem to be as limiting
to the birds as was found in tidal marshes deséribed by Bateman
(1965) and Kozicky and Schmidt (1949). On the Wister Unit
several rails attempted to establish terrvitories in arcas which
contained water in carly May but became dry during late May and
early June. 1n all cases hut, one the birds moved to canal

ditches close to the original pond sitc. The exceptional pair

engr e g s e n . PR et lemr s . e E MR $or rran yor e T s en ey e iteaia B
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retufned to the arca which was reflooded and established a
nest  only to abandon the nest in late Junc when the pond dried.
This pair did not recturn again to this site.

In carly May unpaired males establishoed territorics in
marginal habitat but descrted them within a few days if they ¢
were unsuccessful in obtoining a mate.  Three of these Lirds
established territories in brackish water at the cdge of the
Salton Sea but abandoncd the area after a few days.

Rails were associated with three levels of management
effort:

l. Areas in which no management of vegetation was

ever attempted and no water flow control existed.

2. Arcas where vegetation management had not occurred
for at lcast two years bul some water flow control
existed. )

3. Areas in which active vegetation management,
including plantinq of marsh vegetation and tilling
of the-substrate along with c¢xtensive water control,
occurreod.

Type one areas contained 52.7 percent of the rail vopulation,
type two areas contained 36.3 percent, and type three arcas
contained 11.0 percent.

In those arcas of no management (Type ]i'thc habitat
situation encountered by the rails wias much as Smith (1974a)
reported in Topock Marsh. llowever, in the managed and
partly managed areas, rails encountorod‘n slightly diffcrgnt
set of habitat parameters. ~The maraged arcas were cut into

dry-bed ponds with a somewhat uniform water depth. Waler '

C g e e ey e n L e
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depth in some arcas varied from complﬁtoly dry to 20 cm in

depth over a period of one month. The arcas were originally
sceded with bulrush, bul in all casecs where paired rails werec
found were invaded by cattail. The dikes often provided the

only high ground available, forcing the hird% to nest over )
the water inside the cattail stands which provided nesting cover
or along an exposecd dike where little cover cxisted.

Compayed with the sparse cattail type (Table 6}, dense
cattail was characterized by: 1) more stoms per m2, p<0.001;

2) greatcer height of plants apove water level, p<0.001: and

3) a higher percentage of fallen veqgetation, p<0.001. Mcan
water depth and percent of mud flat displayed considoraﬁ]c
overlap betwcen these veqctntjona] types.  Shallow water arcas
alspwincludcd extensive stands of salt cedar and Phraqmites sp.
adjacent to cattail stands.

1n the Imperial Vvalley stem density of cattaills, vegotation
height, amount of fallen vegctation, and plant vigor appeared
to be a functiop of stand age,since sparse stands were found in
arcas of new growth at the cdye of a densé stand of cattail or
in areas which had reccived water only in thérpast one or two
years.

The mean number of crayfish found under the panels in each
vegetation type was 6.86 crayfish per panel in dense cattail,
4.33 cfayfish per panel in sparso cattail, and 4.67 crayfish per
pancl in bulrush with sparsc cattail. 7The only siqgnificant
difference 1in vegetation types was botween dense and sparse
cattail (p<0.05). The hitthest numbers of cray{ish were found

in water partly covered with tloating vegetation, 6 to 1n cm deep,
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and near flowing fresh water, cither a pond inlct or along

a stream bank. Thc number of crayfish per pancl varicd from

zero to 18. Ten percent of the sites associated with paired
birds had no crayfish under the pancls. With réspecL to
availability of clams, 38 of 73 (52.1 percent) sites contained

no clams. Of those sites where no crayfish were found 50 percont
had clams present in numbers ranging from 4 to 12 clams per

m2. No significant difference in number of clams was noted in

the various vegetational types.

Nesting and Reproduction.--Nine active nests were found
in May and June (Table 7). All nests were located in stands
of cattail with oﬁe exception. The nest of pair 069-070 was
constructed of dry cattail and was located at the base of a
salt cedar adjaccent to a fleoded cattail stand.  This nest
was eventually abandoned duc to the drying of the pond. The
other nests consisted of dry intofwovcn cattail with somec grass
or twigs included in at least two nests. When the ground
underneath the nest was covered by water, the nests were tied:
into the cattail stems and were located between 35 and 54 cm
above the water surface. These nests all had a "ramp" of fallen
cattail leading up from the water surface. The female would
consistently use this ramp to enter or cxit the nest. When
the ground under the nests was reasonably dry, the ﬁests wore
located on fallen cattail between 5 and 16 cm above the wet
ground surface. There was no ramp assoclated with these nests.
In scveral of the nesting territories other nests were

located within 20 m of the nesd containing eqqgs. They were
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identical to the nest in use, but their function could not be
determined. 1In many areas inside the marsh, loafing nests,
consisting of 6 to 20 stems lying parallel to one another, were
found at the base of cattails on the mul flat. Tracks leading

to and from these nests indicated continual use.,

L]

Prior to the hatching date, the fomale spent most of the
heat of the day shading the eggs with her body and wings. During
periods of cooler temperatures, in the evening and early morning,
she brooded the eqgs. The female left the nest for short perinds
of time when disturbed. The usual response to an intruder
involved leaving the nest and giving "agitated keks" while
circling the arca. After several minutes of this behavior, the
bird would return to the nest. This behavior pattern often
a;erted the observer to the presence of a nest and accounted
for the location of 56 percent of the nests.  All other nests
were located by following Clapper Rail tracks in the mud.

The average egg count pfior to hatehing was 7.8 eggs per
ﬁestrgé éémpéred to a mean of 6.5 eggs from four nests reported
by Abbott (1940). The hatching dates ranged from 19 May to
14 June with most eggs hatching during the first week ih June,
Hatching success was ninety percent.

The young were precocial and followed the adult into the
marsh within 48 hours after hatching. Approximbtcly a month
after hatching three different family groups wcré observed.

Inall cases the adult was accompanied by only one or two
immature birds indicating a mortality rate of about 80 percent.
The areas were observed continuously for scveral days, but no

€<

additional immature birds were sccen with the adult.
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Territory Size.--Size of territories ranged fron 0.32 to
0.70 ha in unpaired birds, and .27 to 0.71 ha in pairaed birds,
with a mecan size of 0.48 and 0.47 ha, respectively (Table 8).

In several instances adjacent pairs shared the dike between their
territories, but we never observed a Lird to enter another bird?s
territory once it was established.

Territories in which the occupant (s) had an adjacent
neighbor were smaller (p©0.001) than territories in which the
occupant (s) had no rails adjacent.  In all cases wﬂere birds were.
adjacent, therec was no "no man's Jand"® between the birds as
described by Smith (1974a). Rails in dense cattail alse had
significantly smaller territories (p<0.001) than rails found in

sparse cattail.

Rail Capture Success.—~Trapping attempts were conducted_
from 21 March to 17 August (450 trap nights). Nince birds were
captured during this period, giving an overall trap success
of 50 trap nights/capture (Table 9). All birds were capturgd
in areas Contaiéinq dense cattail which allowed trap concealment.
Sex of the captured birds was determined by body weight and by
calls given on relcase in the case of adults, and by calls
alone given on releasoe in the case of ihmatnros. Females
seldom gave any call during capture or aftor‘relcgsc; males
invariably gave a "kek" call on ?clease regardless of the month
of Capturé. Adult males were aleo heavier than adult females,
Adult males averaged 253 g, whereas females averaged 230 .

Several trapping techniques were used with varying degrees

£ 23RN
-0of success. 1) Traps werce baited with crayfish and sct in the
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cattail stand. Four birds were caught in 79 tyap nights (19.75

trap nights/capture). 2) Fencing used with trap scts as described

by Smith (1974a) yielded four birds in 110 trap nights (27.50
trap nights/capture). 3) A mirror was placed inside the trap,
since birds were strongly attracted to their own image when
mirrors were placed in the open. This technique yieldod three
birds in 300 trap nights (100 trap nights/capture) . 4) The most
successful technigue was to first determine common dike-crossing
areas for an individual rail, and to place the trap at that
point. Five birds were captured in 79 trap nights using this
method (15.80 trap nights/capture). The latter technicque,
while most effective, was very t ime-consuming, since the t%aps
had to be constantly moved to match the movumenﬁs of the birds.
Combinations of the above technigues wore used with no apparent
jncrease in effectiveness.

Using tape-recorded calls to cntice the bird into the trap
was attempted on 25 separate occasions. No captures werc made
using this technigue. Short periods of calling would, however,
draw the bird into the open allowing photography or technique
No.4 to be used more efficiently durina the spring.

In the five captures which were witnessed, the rails did
not appear to be concerned with what was in the trap. The
birds were moving through what appeared to he a éap in the

marsh and were caught. Therefore, good trap camouflage was

essential.
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Discussion
In the Imperial Valley, Yumad Clapper Rails uscd resh water
ponds and creck beds containing mature stands of cattail in

shallow water ncar high ground. This differs slightly from the

rail habitat usc data along the lower Colorado River (Smith 1974b).

In the Imperial valley rails did not use the pure bulrush stands
which are prevalent in the ponds on the Wister Unit. The lack
of rail use of this habitat appcars to be because of low
crayfish densities, and the ponds arc {looded only periodically
with dry periods lasting up to a month. Rails were ohserved
foraging in bulrush after the nesting scason when the dried
ponds were reflooded.

The most common factor for paired birds between sites was
the presence of cattail. Birds were continually obscrved to
retreat to cattail when disturbed, even in the presence of
large expanses of bulrush. All nests were found in or directly
adjacent to cattail, and in. all cases were primarily constructed

of cattail stems.

The variables which appcared to be most important in territory

selection were higher stem densities combined with ¢greater

stem height, water depth, larger amounts of fallen vegetation,
and crayfish abundance; whereas Oney (1954) and Smith (1974Aa)
reported that areas of higher vegetational density were generally
selected fewer times than areas of lower veqetational density.

In the Impérial valley low density cattail is adjacent to high
density stands, and rails usually incorporated some of each

vegetational type into their territorics. Water depth and the

amount of mud flat showed corsiderable overlap botween vegetational
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types and is probably the most.sjghificant criteria rails used
in habitat selecction.

Water level consistency thhoughout the nesting period was
important as 1) birds abandoned arcas, and somctimes nests
when water level varied greatly, and 2) most birds were found in
arcas where water flow was not reqgulated. Honregulated areas
did not show great variance in water depth thréuqhout the
summer. The presence or absence of surface water dictated the
abundance and availability of the primary food base--crayfish
(Ohmart and Tomlinson 1977). Although these experiments were
fortuitous, they indicate the importance and necessity of water
level maintenance during the reproductive period of rails:

High ground was always present in the form of dikes or
shoreline and was uscd extensively by adults for loafing and
the rearing of young. While adults can swim, in d;ep water the
downy chicks mat readily (Pettingill 1938), and in one casc
during this study a chick &as observed to drown while attempting
to cross deep water. Most nests were located over water f{rom
l to 15 cm in depth. In all the nests which werc over water
greater than 7 cm in depth, there was a "ramp" of fallen cattail
tied into the nest and leading to a mud flat or high ground.
A sudden increasc in water depth after egg laying and before
hatching may have resulted later in the drowning of, the precocial
chicks when the adult led them from the nest. |

Hatching success was high, 90 percent in those nests not
abandoned. This compared favorably for other subspecies of
Clapper Rails (Adams and Quay_ 1958, Ferrigno 1966). However,

the few times that chicks were seen with their parents after

&
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density increases the probability of adijacent neighbors should
increase resulting in smaller tcrritoryvsizo. This is supported
by evidence reported by Mecanley (1969) that as more King Rails
(R. Elgﬂﬂﬂﬁ) moved into an areca where another rail was ¢established,
the size of the original territory was reduced considerably.  In
the Imperial Valley where rails were found in low densities and
the birds had no édjacent neighbors, territory sizes werc found
to be smaller than along the Colorado River.

The 160 individual rails located during the spring census
probably do not represcent the entire population of Clapper
Rails in the Imperial Valley. 7 fow assumplions may produce a
more realistic population estimate: (1) The broadcasted calls
produced a 72 percent response rate (the frequency known pairs
responded during prime calling periols) in pairved rvails, and a
92 percent responsc rate in unpaired rails; (2) thét all rails
classified as probably paired and probably unpaired were classified
correctly; (3) that there is a 50:50 sex ratio; and (4) that
therc were no duplicate counts. Using thesc assunptions, the
population in the Imperial Valley was cstimated at 242 birds.
The weakest of these assumptions is the even séxrratio.

conversely, if only assumption 4 is used, and that only
birds responding to the taped call were present, the estimated
rail population would be 160. This hiqgh numhef of rails when
compared to the census of smith (1974b) doers not indicate a
rise in the population in the intervening years. The current
census was nore than thorough in that'it covered a larger number
of marsh areas. |

[~

Broadcasting of tape-recorded Clapper Rail calls was usctful




hatching,.they were always in very roduced numbers compared

to the initial numnber hatched. Hever were morc than Lhreo chicks
seen with an adult even when observaed only a few days after
hatching. Family breakup occurs between the oiqhﬁh and tenth
week in other subspecies of Clapper Rail (MacNamara and Udell
1970) and was, therefore, ruled out as a causc of the low chick
numbers found one month after hatching. Nonc of the nests
under observation was disturbed by raccoons or other possible
‘predators, which werc quite commnon in the marshes. Drowning
due to water variance may be the primary causc of chick
mortality, but this needs investigation.

Clapper Rail densities in the Imperial Valley were lower
than that reported in other coastal marshes. Oney (1954) found
4.7 rails'per ha in the highest density arcas in Georgia, and
gucca (1954) found 2.5 rails per ha in marshes near “San
Francisco Bay. The densities of rails in Topock Marsh, as
reported by Smith (1974a), werc comparable to those found in
the Imperial Valley; 1.6 birds per 10 ha in Topock Marsh and
2.0 birds per 10 ha in the Imperial Valley.

Comparable overall densities of rails, but smaller
territory size in the Imperial Vallcey than was found in Topock
Marsh, may be explained by the higher usé of the dense cattail
vegetational types. In dense cattail paired rail densities were
higher, 1.9 rails per 10 ha, and territory size émallor; while
paired birds in sparse cattail occupied larqer territories with
a resultant lower density, 1.4 rails per 10 ha. This follows
from the significant'diffcrence between rail territory size

<

with adjacent neighbors and nonadjacent neighbors. As rail




in determining arrival dates, breeding population si72C,

territory size of Clapper Rails in the twmporial valley d

and

uring

the spring months, March throuyh June. Rails became less

responsive to tapo~rocordud calls and displayed unpredic

pattcrns of response from 1ate Junc through late Februar

table

Y.

For these reasons thc use of the tape-recorded call in monitoring

departuré dates and size of the wintering population was

The overwintering population represcented approximat
ten percent of the nestinq secason raitl population. This
pased on the number of overwintering birds compared with
nesting scason population of birds found in the same are
A mid-November check indicated that 13 percent of the ra
population was still presént.

The majority of rails arrived from mid-March throug
April and departed from mid-September through the” beginn
October which coincided with the appearance and disappea
of crayfish. Crayfish wo;e alsn found in 90 percent of

of territorial establishment. The importance of crayfis

marginal.
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the diet of this subspecies was reported by Oohmart and Tomlinson

(1977), and the relative abundance of crayfish as rails

and depart indicates the importance of this food resourc

arrive

e to

rails. Future management goals should be predicated toward

the habitat requirements of crayfish as well as the biol

necds of Clapper Rails.

oqgical

All techniques used in trapping were found to be extremely

time-consuming and had low capture rates. It was possible to

capture enough birds for rndlo telemetry studies, but in'order

to capturec large samples, other techniques must be devel

onped.




The principal problems involved low densitics of rails, combined
with their high mobility in dense marsh wegetation,

The rising water level of the Salton Sea i3 slowly
eradicating the rail habitat located on the New River Delta
and the Alamo River Declta. In addition those arcas of rail
habitat along the cdge of the Salton Sea are slow]? being lost.
~These areas include the Salton $Sca National Wildlife Refuge,
the wash drains along the Imperial Wildlife Arca-Wister Unit,
and the Whitewater Creck drain. Both the National Wildlife
Refuge and the Wister Unit have land availabhle in dry ponds
where marsh areggﬂcould be developed. ‘Any long range plans
must be concernced with this marsh loss, if a viable rail
population is to be maintained.

One further point concerning water available for marsh
hagitat needs mentioning.  The marshes along the Coachella
canal arc solely dependent on continunus water leakage from
the canal. Any lining of the canal or other effort to reduce
this leakage will_;esult in the partial or total loss of

these marsh arecas.

Rail Management Suqgestions
As a result of this study several points should be considered
in improving or maintaining the Yuma Clépper Rail population
in the Imperial Valley through altercd managcmeﬁt practices.
Three major éroas of potential improvement have been noted in
this paper:
1. Ponds consisting of mature cattail standing in less

than 10 cm of water woﬁld coincide with the current
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habitat use by rails. Between mid-March and the
beginning of October water levels in these ponds

must be kept relatively constant in order to roeduce
the abandonment of nesting territories and possibly
reduce chick mortality. Ponds should be given
priority in flooding so as to allow population
expansion from current high density arcas.
Maintenance and enhanccuent of local crayfish
populations should have a positive cffect on rail
populations. This can be accomplished by maintaining
water levels in ponds from mid-March through carly
October, and establishing areas of water flow between
ponds. During this study, arcas where water flowed
through the dikces consistently had large Frayfish
populations. In several cases outside the refuges
the presence of ammonila fertilizer in canal water
appecarcd to result in a significant reduction in
crayfish numbers. Such oCccurrences should obviously
be avoided. Disturbance of the substrate in tilling,
etc., also reduced the crayfish population in the
area, and this disturbance should be kept to a
minimun.

The prescnce of dikes and other high q}ound is esscntial
to Clappcr Rails for loafing, rearing of the young,
and drying activities. The rails, however, avoid
high ground with very steep banks, higher than 40, cm.

Thercfore, dikes sKould be as low as possible within




the limits of effective waler containment.

Highest rail densitics occurred in arcas of minimal
variability in water depth and highest crayfish populations.
These areas provide a good example by which Lo model manage-d

habitat.
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