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Point Reyes Bird Observotory hos completed its 1969-1970 reseorch
studies under o $6,000 contract with the Californie Department of
Fish ond Gome - Specicl Wildlife Investigotions Project (Pittman-
Roberts W54R1-7). The two attached reports, (1) Analysis of cerial
and ground censuses in Merin County and (2) Eveluation of shorebird

banding and morking in Merin County, plus ¢ report on

the shorebird

ecology of Limantour Estero submitted ecrlier complete our obli-

gotions under this controct.

Coordination duties involving record keeping on bonds
completed with the Observatory's normel processing of
records., Recoveries of banded birds will be reported
Department of Fish and Gome whenever such reports cre

from the Migrotory Bird Populetions Station, Patuxent,

will be
banding

to California
received
Maryland.

These minor duties will be continued cfter the closing dete of the

contract.

Recommendctions for future reseorch studies were submitted ot an
ecrlier date to the Specicl Wildlife Investigations Department.



(1) Marin County Aericl Census 1969-1970

Introduction

The present progrom of cericl censuses originated with
exploratory flights in March aond April 1968. At that time it
was decided that o census flight of the major boys and estuaories
of Marin County (Tomales Boy, Droke's Estero, Limantour Estero,
Abbott's Logoon and Bolinas Lagoon) was @ potenticlly valuoble
method of obtacining populetion trends in shorebirds ond other
birds using this kind of habitaet. The pottern estoblished in
these early flights hos been followed without rodicol change
throughout the 1968-69 and 1969-70 seosons. All flights hove been
made from Marin County Airport two miles north of Noveto, ond haove
covered the five creas mentioned ocbove, wecther permitting. On
each flight twe observers, one on either side of the airplone,
recorded their estimotes on portoble tape recorders - o proctice
long used by the Deportment in waterfowl censusing.

The Census Area

Of the oreas covered in the census, only Limcntour Estero
was under study before the progrem began. One cleor positive result
of the prograem is that ihe importance of each of the areas studied can
now be ossessed. There follows ¢ genercl description of ecch.

Tomales Boy

Tomales Bay is o narrow bay about 13 miles long and one mile
wide for most of its length, lying in the bottom of the ravine
caused by the San Andreos foult; its surfoce creoc is cbout 9290
acres, with 2900 ccres of mudflot aond 440 acres of morsh. Although
this wos reported to be numerically the most importont shorebird
carec in the county in the 1969 completion report, further study
suggests thet it is not guite as importont os it first seemed. In
terms of shorebirds per acre of mudflat ond morsh, Tomcles Bay,
with on overcge of only .9 birds on ccre appears to be less rich
then any of the other orecs. Much of the mudflet included in the
2900-ocre figure given in the Coliforniec Cocstel Wetlond Inventory
produced by the Deportment of Fish and Gome is developed as harbor
and supports few shorebirds, if any.

The most importont oreoc is the extensive mudflet ot the south
end of the bay, bordering on some 300 ccres of solt marsh. Most
of the small sandpipers, plovers, ond Willets are seen on this flot.
On the eost shore two areas support large shorebird numbers: Walker
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Creek mouth, which has ¢ large area of seclt marsh, is favored by
smcll sondpipers, godwits, and Willets; ond Laowson Flat, near the
mouth of the bay, is most conspicuous for Maerbled Godwits. Tomales
Bay is the only area studied that supports ¢ large populction of
Godwits, sometimes numbering over 800,

Herons ond egrets use cll the salt marsh arecs, including the
mony isolated patches on the east shore. There are believed to be
at least two rookeries in the vicinity of the boy; one near the
Point Reyes Nationcl Seashore Headguarters three miles from the
south end of the bay, and another at the northecst end on the former
Brozil Ranch. On results to date, Tomales Bay seems to be more
heavily used by Great Blue Herons and Snowy Egrets than Bolinas
Lagoon, although the Common Egrets are reletively less numerous.

The west shore is generaolly unproductive in terms of shorebirds.
At the north end of the boy the shore drops steeply to the woter
with little or no mudflat, while toward the south, eround Inverness,
there are quite extensive harbors.,

Lbbott's Lagoon

This arec, cctuclly two odjoining logoons totoling approxi-
motely 185 acres, is inaccurately clessified os o freshwater pond
in the Colifornic Coastel Wetland Inventory. The upper portion,
particlly seporated from the main logoon by o dam, does fit this
description, but the lower lagoon, which is cut off from the ocean
by less than 100 feet of sond, is highly voricble in solinity. It
receives salt water by seepcge and clso by occasional breoching of
the sand bor by both natural ond ortificial means. There is, of
course, no tide, and the vegetction surrounding is of freshwater
type.

Its importance to shorebirds is voriaoble and difficult to
define. In both seacsons of the census it has had intermittent
large flocks of birds, clweys in the fell, but on most occasions
it has had practicolly none. On November 13, 1969, over 1600 small
sandpipers were observed. During the fell, the logoon is heavily
used by Northern Phalcropes.

Droke's Estero

This estuary complex (about 1480 acres) has o common mouth
with Limontour Estero. Each of the four boys adjoining the main
part of the estero has mudflats backed by salt morsh., Of these,
Schooner Boy at the north end is the most importent to shorebirds.
One noteworthy development is the expansion of the reonge of the
Americaen Avocet to this arec; considered very rare in Marin County
west of Richardson Bay os lote as 1966, this species hos now become
established as @ wintering bird on the flats by the oyster foctory
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at the top of Schooner Bay, perhaps as o result of habitat loss
oround San Fraoncisco Bay. Numbers cppear to reach o moximum of

100. On the west side of the estero Barrie's Bay ond Creamery

Bay, both less than « hundred acres in area, and both undeveloped,
support substantiol numbers of shorebirds. On the east side

toward the north, Home Boy, the top end of which has been dammed, is
at least os important es Schooner Bay for herons and egrets.

Limagntour Estero

The best known of the creas covered, having been the subject
of a Point Reyes Bird Observatory study since 1965, Limantour Estero
comprises about 590 acresin ell, nearly half of which are intertidal
flat and sclt morsh. The estero is described in detail in the report
submitted to the Department of Fish and Game in November 1969.

Limantour emerged os much the most productive habitat in terms
of avercge birds per acre., It was threctened with harmful develop-
ment under the 1945 Point Reyes National Seashore master plen.
Although the attitude of the 1970 master plan team is more enlighten-
ed, the future of this crea still gives cause for concern.

Nearly every part of the estero is used by shorebirds, but the
most important areas are the flats ot the east end (i.e., away from
the mouth). The large bay to the north is much used by herons and
egrets.

Bolinas Legoon

Although termed o lagoon, this area is more properly termed
on estuary. The most striking feature is thot, of a total area of
about 1250 occres, over o tenth (150 acres) consists of sclt morsh,
¢ much higher proportion than in any of the other study oreos.

The:most striking phenomenon recorded on the censuses was the
occurrence of o vast flock of Western Sandpipers on the flight of
April 21, estimated ot 16,000 birds. This figure is corroborated
by ground observations which showed that between April 10 aend the
beginning of Moy, the population of Westerns ranged from 10,000
to over 20,000, Significantly, the April 21 census showed no
higher numbers anywhere else in the crecg; in fact the Bolinas
figure was nearly twice that of all the other areas put together.
This April migrotion has been recorded in at least two previous
seasons, and is oll the more remarkable since Western Sandpipers
are not porticularly common on the lagoon in fall.

0f course, Bolinas Lagoon is best known for the Audubon Canyon
Ranch heronry (55 breeding poirs of Great Blue Herons and 86 pairs
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of Common Egrets in 196%2). Rather surprisingly therefore, the
proportion of Greot Blue Herons seen in the lagoon during 1968~ 70
was only 17.6% of the total, while Tomales Bay showed 45,5%., In-
tensive ground observations during the 1970 breeding secson have
shown conclusively that only a small proportion of the adult herons
in the Canyon Ranch heronry uses Bolinas Logoon for feeding; there
is strong evidence that the others use wetland oreocs as far apart
as Richardson Bay and Tomeles Boy, and of course they feed in fields
throughout the entire western part of the county. Common Egrets,
on the other hand, rely more heavily on the lagoon for feeding and
59.4% of the totcl were recorded there (66.8% in 1969-70).

Census Results

Nine complete censuses were mode during the 1969-70 season.
The results of one of these, made on December 26, 1969, were lost
as a result of o melfunctioning tape recorder., A further census on
August 21, 1969 wos abendoned because high winds made low flight
dangerous. Table 1 shows the totals of all shorebirds (sandplpers,
plovers and turnstones) recorded on the 1969-70 flights.

The great majority of shorebirds counted were small sandplpers
of three species, Least Sandpiper, Dunlin, and Western Sandpiper,
which are similar enough in the field to preclude cccurcte dis-
tinction from the air, especially since the three species may often
be found within the same flock. The proportion of Willets is usuclly
about three or four per cent of the total, but on February 13 they
accounted for 13.3% of the total (765 out of 5736).

Since the censuses in 1969-70 were distributed throughout the
season rather differently than those in 1968-69, the most meaning-
ful way to arrive ot an estimate of the value of each creo is to
average the results of the two seasons. Table 2 gives the totels
and cverages for each area and relates the aovercge to the total
ccreage.

The high overcge figure for Bolinas Lagoon is heaovily influenced
by the one very large totel for April 21, 1970. As mentioned
previously, this heavy April migretion seems to be ¢ regulor occur-
rence, and it is o proper reflection of the use of this erec. In
fact, the absence of an April census in 19468-69 means that the im~
portance of Bolines Loggon is underestimated in the ecvercge figures.
The figures in birds per acre need some interpretation. It has
already been suggested that much of the orec of mudflot and marsh in
Tomcles Boy is useless to birds on account of development, and this
would certainly help to explain the low figure of three birds per
acre for the beay os o whole, and of .2 birds per acre of mudflat and
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TABLE 1.

Tomales

Abbott's

Drake's

Limantour

Bolinas

Shorebird totals on 1969-70 census flights.

1969 1970

Sep 10 Oct 17 Nov 13 Jan 26 Feb 13 Mar 12 Apr 2 Apr 21 TOTAL AVERAGE
508 1,205 2,353 2,760 1,834 5,019 4,321 4,881 22,881 2,860
- 117 1,610 - 2 - - 5 1,734 217
351 1,666 3,713 695 1,696 2,892 1,363 1,926 14,382 1,798
858 843 3,687 818 1,542 3,200 1,010 1,326 13,284 1,660
750 1,028 857 2,638 662 2,940 3,050 16,027 27,952 3,494

2,467 4,859 12,220 6,911 5,736 14,051 9,744 24,165 80,223



TABLE 2. 1968-70 Census Totals and Averages (Shorebirds)

Percentage
Total(1) Mudflat& Census Total Average Average Birds/Acre of Total
Acreage Marsh 1968-70 (N=16) Birds/Acre Mudflat & Marsh Occurrences
Tomales 9290 3340 46,385 2927 .3 .9 32.8
Abbott's 185 - 2,958 185 1.0 - 2.1
Drake's 1480 480 29,682 1855 1.3 3.9 20.8
°  Limantour 590 300 26,532 1658 2.8 5.5 18.6
om
o Bolinas 1250 870 36,641 2290 1.8 2.6 25.7

(1) Acreages from California Coastal Wetland Inventory, (DF&G, 1969)



Page 7

marsh. It might seem that Bolinas Lagoon, with 70 per cent of its
arec consisting of mudflaet and maersh would hove more birds per acre
then it ectually hos. It is certeinly true to say thaet the enormous
April flock of sandpipers made use of a@ll the cvaileble intertidal
flat., On the other hand, the lorge expanse of salt marsh, while
clearly of inestimaoble value for providing nutriment for the lagoon
as o whole, is not itself densely populated by birds. It appears
that the highest densities are likely to occur in an area where the
ratio of morsh to intertidal flat is much lower than that in Bolinas
Lagoon; Limantour Estero is o case in point. Since Abbott's

Lagoon has no intertidel flat, only the overell birds per acre
figure is given for this area.

Herons and Egrets

One very useful product of the census flights is an accurcte
count of herons and egrets. The only identification problem is the
distinction between Common and Snowy Egrets, which however can
vsually be mode with complete confidence and o little hesitation.

Rookeries in which one or more of these species nests cre
scattered throughout Marin County. Apart from the well-known heron-
ry ot Audubon Canyon Ranch on Bolinas Lagoon, there is o sizecoble
colony on Little Marin Island necr San Rafeel supporting Common and
Snowy Egrets ond Bleck-crowned Night Herons, and small colonies of
unknown number and composition at Muir Woods, Bear Vaolley, and the
northeast end of Tomales Bay. All three species recorded on the
censuses are known to forage far afield and therefore it is quite
possible for birds feeding ot any given time in Tomales Bay, for
instance, to have come from one of three or four different roosts
or colonies. Table 3 gives o genercl idea of occurrences throughout
the county.

Cne would expect Bolinas Lagoon to be used more than any other
arec since the heronry is so close to it. It is porticulerly
interesting therefore to note that Tomcles Bay is the most popular
feeding place of Grect Blue Herons, even during the breeding season.
Drake's Estero (19%) and Limantour Estero (15.7%) are both acbout as
much used by Great Blue Herons as Bolinas Lagoon (17.6%). Obser-
vations of heodings taken by herons departing from Audubon Canyon
Ranch seem to support the theory that birds from the heronry feed
in all the locations mentioned above.

Common Egrets from the Canyon Ranch colony rely heovily on
Belinaos Lagoen, in fact, the census figures probably underestimate
this relionce, since only a small proportion of observetions were
made during the egret breeding secson {March through August) and
ground counts during this period frequently show more than double
the census high count of 40. A continuing study on the lagoon will
provide more accurcte datc on this problem.



TABLE 3. Herons and Egrets 1968-70

Great Blue Heron Common Egret Snowy Egret
High Per Cent High Per Cent High Per Cent
Count of Total Count of Total Count of Total
Tomales 29 45.5 24 23.1 22 45.8
Abbott's 2 2.1 2 1.1 - 0
Drake's 15 19.0 14 8.1 3 5.8
Limantour 8 15.7 9 8.3 5 9.7
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Bolinas 24 17.6 40 59.4 18 38.7



TABLE 4. Comparison of Ground and

Aerial Census

Shorebird
Count Date
o 858 9/10
[
5 843 10/17
Q.
3687 11/13
1010 4/2

Aerial Censuses - Limantour Estero

Ground Census

Shorebird
Count Daote
1290 9/14
1083 10/19
4296 11/11

1372 3/31

APPARENT

UNDERESTIMATE

33.5

22,2

14.2

26.4
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Snowy Egrets are known to winter on Bolinas Logoon and census
dete indicote that they may also winter, perhaps in smeller numbers,
in Tomeles Bay. The highest counts for Tomoles Bay have been
recorded in Merch and April, but it is unlikely thot there is «
breeding colony in the immediete vicinity since Little Marin Islend
is reported to be the furthest north coastal breeding colony.

Census Accuracy

The fundamentcl concern in establishing the Marin County
shorebird census wes whether the cccuracy was sufficient to justify
the expenditure. The verdict of the 1968-69 completion report
thet o reosoncble stendard of accuracy had been magintained wos bosed
on spot checks cgainst ground censuses at Limantour Estero. A
similer check for the present season indicotes a fairly consistent
tendency on the part of censusers to underestimate. The percentages
in Table 4 are o little alarming ot first sight, but should be
somewhet liberally construed. The largest apporent underestimate,
on September 10, was mode ot ¢ time of the year when the population
may be expected to rise very rapidly, ond in the intervel of four
days could make an enormous difference. While the figures are not
conclusive, they do seem to suggest a genuine underestimate by a
margin of 10 to 25 per cent.

Just as it is difficult to make an cuthoritotive assessment
on the accuracy of the census as a whole, it is hard to assess the
accuracy of individual observers. The personal opinion of the
writer (Smail) is thot he probably tends to underestimate large
flocks of sandpipers by over 10 per cent., COther observers, with
the possible exception of R. Mallette, underestimate large concen-
trations by o similor margin, (Footnote 1). The error does not by
any means invalidote the census, Although censusers should be made
awvare that there seems to be o general tendency to underestimate,
this should not be cllowed to overstimulote their imeginetion. It
is clear that counts bear o quite acceptoble relation to the truth,
and that useful deta are being generated. :

Recommendations

The cericl census is proving useful and should be continued.
The feasibility of including Bodega Bay in the census should be
considered. Since the University of Celifornic Merine Laboratory
is including shorebirds in its current study of the mudflet com-
munity, it would be desircble to have population data for the bay
as a whole,

In planning future censuses dates should be chosen to coincide
as far as possible with flight dates in 1969-70. This would give

(1) Observers were: J. Smoil (7 censusesg, Robert D, Mollette (4),
Howard R. Leach (3), and Robert Burks (2
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comparative date on month-to-month trends. The flight pottern
over Bolinas Lagoon should be more carefully regulated. The
triangular shape of the lagoon makes it the most difficult area
to census, and the present arbitroriness of approach may result
in quite serious omissions.

More stringent tape recorder checks are needed to ensure that
cccurate results are obtained with the minimum of effort. Apart
from the loss of one whole census referred to earlier, severcl topes
were difficult to transcribe becquse they were recorded with low
batteries. Unfortunately, the Craig 212 model normelly used does
not have a battery level indiceter and there is no indicotion on
¢ pre-tckeoff check that the botteries are too low to take two
hours of continuous use. Perhaps o volt meter check would be useful
in some cases.
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(2) Eveluation of Shorebird Bonding ond Morking
in Merin County 1969-1970

is port of ¢ much lerger stote-wide Celiforniec Fish aond
Geme Deportment project, Point Reyes Bird Observetery undertook
cn intensive bending progrem in west Merin County. This stote
project wos the first leorge-scele bonding ond merking project
undertcken on shorebirds, ond es on experimentel progrom wes o
tremendous success. It pointed the woy for more specific studies,
resulted in development of new shorebird tropping technigues,
tested -some successful color-marking systems, and genercted ¢
grect interest in ond enthusicsm for shorebird studies. The
results from the project in terms of onswers were good but these
will probcbly be overshadowed by spinoff generoted by the pro-
ject. PRBO con expect to recopture lorge numbers of beonded birds
for severcl yecrs, goining voluoble informetion on longevity
end migretion. Celiforniec bonders will probebly devote more
cttention to shorebirds in the coming yecrs by cssociction with
this project. The eventuol result moy be to stimulote numerous
studies on, and thereby provide answers for, the meny perplexing
problems of shorebird migration.

Color Merking

As pert of the stetewide progrom of shorebird bonding con-
ducted by Coliforniec Fish ond Gome the Observeotory advised on
color morking schemes. Ecch of the four bending crecs wos dis-
tinguished by dye on the brecst (Humboldt Bey - yellow, Sccremento
- green, Marin Co. - red, San Diego - blue) ond the month of bond-
ing wos indicoted by colored plestic tope over the bend. Eech
color of tope wos used twice, on the right leg for cne month and
on the left for cnother. Eoch combinetion of leg ond color indi-
ccted one month.

The dyes were not entirely sctisfactory, although our exper-
ience wos only with the red dye (Rhodemine B). Birds banded in
August ond recoptured in April still hed troces of the dye on the
body feothers, but it wos not useful for field identificction o
month efter applicotion.

The tope over the bonds was very conspicuous ond in over
100 recoptures we never found ¢ bird thot hed lost the tape.

Even freshly dyed birds could often be locoted more ecsily by
looking for the tecpe on the leg.

The color morking wes particlly successful in our crec. It
provided negotive evidence of movement to Limantour Estero where
regulor censuses were mocde. At Bolincos Logoon the sightings of
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color-morked birds did not edd to informection goined from recap-
ture. In subsequent work we would suggest using only tope, mck-
ing it on indicetor of creec rother thon month of bonding.

Bonding

The bending done in 1969-1970 wes o continuction of work
storted in 1965 by Point Reyes Bird Cbservetory. This wos par-
ticlly supported in 1968-1969 by ¢ gront from the Celifornic
Department of Fish ond Geme. The banding totels were relotively
smoll in the initiel yeors but the results were rewarding. Of
particuler interest was the high rote of reccpture (7.7 per cent)
found ¢t Limontour Estero in the 1968-19269 bonding. Hoping to
repect this high recapture rote we shifted our 1969-1%70 banding
to Bolinces Legoon, Marin County where ecse of caccess, better net-
ting conditions, ond reduced humon interference with netting made
the crec more desircble. Bolines Legoon, like Limontour, is a
small self-contcined unit with ¢ reletively smoll shorebird popu-
lation. The results, 1236 birds banded with 8.3 per cent recop-
tured, justified our choice of this site. Least Sondpipers ond
Dunlin were the most frequently cought birds. The Western Sond-
pipers were cought in smcller numbers ond oll other species were
cought in numbers too small to be significent (Toble 5). The
bending dote for Lecst Sandpiper, Dunlin, and Western Saendpiper
cre onclysed seporotely.

Toble 5. Shorebirds Beonded in Maerin County 126%9-1970

Bolines Lagoon Elsewvhere
Bonded Kecoptured Bended Recoptured
Least Sondpiper 497 54 14 -
lestern Sondpiper 206 - g0 2
Dunlin 406 49 67 1
Miscelloneous*® 73 —-= 24 -
Total 1236 103 (8.3% 185 3 (1.6%) 1527

¥{illdeer, Short cond Long-billed Dowitcher, Semipolmoted Plover,
WWillet, Pectorel Sandpiper, Red Pholecrope, Golden Plover, Morbled
Godwit. '
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Successful trapping of shorebirds is o sepcrcte study ond
we are still plegued by o lack of knowledge in this field. Some
of our results hove been written up for Western Bird Bander
(Sibley, 1970) end the experience of severcl benders was pooled in
o panel discussion ot the 1970 onnucl meeting of the Western Bird
Bonding Associction. More work needs to be done with trapping
methods, porticulorly with the lorger species. Genercl conclusions
of the ponel discussion: 1. A veriety of methods is needed to fit
the particuler combinotion of weather, locetion, time of deoy, ond
species present. 2, Mist netting is still the cheapest, fastest,
ond most cdaptoble system. 3. Under certcin conditions ¢ back-
pack light unit is effective aond under special conditions ¢ cannon
net con produce spectacular results. In mist netting the bander
should concentrocte on one species or group of species ond adapt his
net size and placement to this species.

Least Sandpiper

This smoll scondpiper is commeon in Bolinos Logoon throughout
the winter, crriving in August end departing in April. It freguents
the smoll streoms on Kent Island more than the Western Sandpiper
and therefore wos cought in grecter numbers beccuse of our net
placements.,

The populection is highest in November ond December (opproxi-
metely 2,000) dropping off in January to 300 ond declining further
to 150-200 birds in Februeory and Morch. 1In April the numbers in-
crecse, presumobly due to migrction from the south.

In 1969-1970 o total of 497 Least Sandpipers were banded on
Bolines Lagoon ond 54 (10.9 per cent) were recaptured there. An
additionol 10 were bended elsewhere in Merin County. No sightings
of Bolinas birds were reported from other areas but o bird seen ot
Limontour in Morch with ¢ December leg band moy have been one bond-
ed at Bolinas Logoon. Despite weekly censuses of Limontour there
were no other reports of color-marked birds. Sightings of color-
morked birds ot Bolinas did not add to the informction oveilable
from recapture records.

Toble 6 gives the number of recoptures by month of banding
and month of recapture, aond the totcl number of birds banded in
each month, Appendix I lists the recaptures from 1969-1970. The
recoptures show thot birds cought in August are present in April.
This moy indicote residence throughout the winter or merely stop-
ping over at the seme morsh on migretion. The birds cought in
September would support the idec of the eorly birds being migronts
cs smaller percentages of these were recaptured thon October or
November banded birds. Both the August and September birds must

have spent over o month ot Bolinos while regrowing flight feathers.
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Teble 6. Lecst Sondpiper Recoptures at Bolinas Lagoon 1969-70

Month of Number Month of Recapture

Randing  Babded Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mor. Apr. TO#OI
Aug. 37 2 - - - - - - - 1 9
Sept. 115 - - 1 3 1 - - - - 5
Oct. 73 - - 2 11 3 3 - - - 19
Nov. 148 - - - 9 11 6 - - 3 25
Dec. 68 - - - - - - - - - -
Jan, 48 - - - - - 1 - - 1 2
Apr. 8 - - - - - - - - - w
Total 2 - 3 19 15 10 - - 5 54

Birds bonded in October aond November were resident ot least
into Jonvary. It is not known if birds present in February and
March ore a remnant of the October-Jonuary populotion or new birds
from other areos. Four birds recaptured in April indicote some
Lecst Sendpiper stoyed in Bolinos Lagoon for the remcinder of the
winter.

Since 1965 Point Reyes Bird Observatory has bended birds at
Limentour Estero, including e smoll number of Least Sendpipers.

We hove recaptured 26 bonded Least Sendpipers there (10 ¢ yeor
loter and 3 two years loter). (Appendix II). Birds return to
the some wintering areoc and some birds spend the winter et Liman-
tour. ( Tgble 7)

The information from the two creas indicotes Least Sondpipers
cre resident throughout the winter ond return to the some winter-
ing area. The movements of birds comprising the peck October-
December populections is not known.

Molt

Body molt was judged onca scale of O to 3. In September oll
birds hed light to heavy body molt, in October only 72 per cent
were molting, ond in November to Jonuory none of the birds were
molting. With commencement of the pre-nupticl molt in April, 25
per cent were showing light 4% heavy body molt.
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Table 7. Least Sondpipers Recoptured ot Limantour

Month of Month of Recapture
Bonding
Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. Total

Aug. 1 2 1 - - = " - 1 5
Sept. 1 - - 2 - 1 - - - 4
Oct. - - - 1 1 - - - - Z
Nov. - = - - 2 - - - - 2
Dec. - - 1 - - 1 - 1 - 3
Jan. - - 2 - - - - - - 2
Feb. - - - - 1 - - -2 3
Mar. - - - 1 - - - - - 1
Apr. 1 - 1 1 - - - - % 3
May - - - - = = e - - 0
June - - - - - - - - - 0
July - - - - - 1 - - - 1
Totels 3 2 5 5 4 3 - 1 3 26

Wing Molt

In August all birds hod one or more primaries growing back.
Some birds had as many os seven primaries growing and were barely
able to fly. In o sample of 28 birds, five had primaries 1 through
6 growing back, six had primories 1 and 6 or 7 growing back, 15
had primary 6 or 7 growing, ond two had primaries 3 through 6 grow-
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ing back. In two cases primory 8 was also growing back with
number 7. Evidently primaries 1 through 7 ore molted ot clmost
the some time with the molt stering at primary 2 or 3 and working
both ways. In September 25 per cent of the birds were regrowing
primeries, in 30 coses primery 10, and in three instonces primeries
9 and 10.

Data from Sceromento are different. In lote August only one
bird out of eleven hed any molt, and this bird had primories 1,6
end 7 growing back. The other ten birds all hed new feathers., In
September, 33 birds were examined by PREU personnel and all had new
feathers. This striking difference between the coostel and inkond
populations should be studied more thoroughly. The body molt
figures are olso different. In August, 50 per cent and in September
72 per cent of the Sccramento birds showed light to heavy body molt
versus 100 per cent on the coast.

Secondary Molt

In a somple of 35 birds from August, 11 (30 per cent) were
molting. These consisted of birds with secondory 1, 1 through 2,
1 through 3, and 1 through 4 growing. In September only two birds
were found with secondaries growing back out of ¢ sample of 100
birds. MNone of the birds coptured ct Woodland Sugaer Ponds in
Sacramento hed secondery molt.

The differences between the molt dota collected ot Bolinas
Lagoon ond that collected ot Woodland Sugar Ponds indicate dif-
ferent migrant populotions. This problem should be examined more
closely with collection of molt datc from severcl stations.

Fat

Fat was recorded on ¢ five-step scale: 0, troce, "1%, "2",
and "3", In August, 41 per cent of the birds hod fat levels of
"1% o "3", in September only 5 per cent had o level this high.
(Teble 8). The percentoge jumped to 52 per cent in October and
November, dropping to 41 per cent in December end 33 in Jonuery.
In April ell had fat levels of "1" or higher. Except for April,
the chenges in fat level, particularly the sharp drop in September,
cannot be interpreted. At Sacromento there was o similer drop
from August to September. (66 to 12 per cent).

Height

There is relotively little weight chonge (Table 8), the birds
being slightly heaovier in August and considercbly heavier in April
with ¢ fairly consteont weight during the winter months.

The weights ot Sacramento porcllel those at Bolincs.
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Table 8. Fot and Weight of Least Sondpipers at Bolinas

Aug. Sept. Oct. Nov. Dec. Jan. Apr.

a/'; 1|-|u '110
"3" fat 41 5 52 53 41 33 100

Weight 22,3 20.9 21.0 21.2 21.1 19.8 24.5

Sample size 20 113 82 110 69 50 11

Dunlin

Dunlin are common in Bolinas Lagoon and are readliy caught on
both the mudflets end along the stream channels on Kent Island.

They arrive in Uctober and deport in April with meximum numbers of
2,000 present in November and December. In January the population
drops to eround 700 end from February through April remcins ot chout
600,

A totel of 460 were bonded ond 49 (10,7 per cent) recaptured
in Bolinos Lagoon. An cdditional 67 were bonded elsewhere in Merin
County. Recapture dotc is presented in Table 9 ond Appendix III.

Some Dunlin remcin through the winter ot Bolinas Lagoon. Both
Lincoln index and census figures give o November-December populetion
of 2,000. This mecns the October ond November birds ore steying
through December. The 17 recaptures from Limontour show that some
Dunlin stay through the winter at one location {Appendix IV, Table
10). The one Dunlin recapture of o bird ¢ winter ofter banding
indicotes thet Dunlin may return to the same wintering crea.

None of the fall birds were molting body feathers or wing
feathers.: In April 920 per cent of the birds were in light to heavy
body molt.

Fet levels generally followed the migration time. In October,
57 per cent of the birds had high fat levels and this declined through
November to o low of 11 per cent in December. Of the birds cought
in Morch, 30 per cent had high fot levels. The weight (Table 11)
followed the fot levels with a high weight of 53.8 grams in October,
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¢ low of 48,9 in December, and back to 53.6 in March,

Table 9. Dunlin Reccptures ot Bolinas Lagoon

Month of Number Month of Recopture
Banding Banded

Oct. Nov., Dec. Jan. Mar, Total
Oct. 59 1 10 2 - - 13
Nov. 299 . 22 11 1 1 35
Dec, 89 - - - 1 - 1
Jan, 9 - - - - - 0
Apr. 4 - - = - » )

Total 460 1 32 13 2 1 49



Table 10.

Month of
Banding
Oet.
Nowv.
Dec.

Jan,

Feb.

Table 11.

;r; ll‘Ilr,to
"3" fat

Weight

Sample size
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Recaptures of Dunlin ot Limantour

fonth of Recapture

Oct. Nov. Dec. Jan. Feb, Mar. Apr. Totel
1 4 - - - 4 - 9
- 1 1 2 - - - 4
- - 1 - - - - 1
1 - - - - - - 1
- - - - - - - 0
. = - - - 1 1 2
2 5 2 2 0 5 1 17

Fat and Weight of Dunlin at Bolinas Lagoon

Cct. Nowv, Dec, Jan. Mar,
57 35 11 - 30
53.8 49,9 48.9 =] 53.6
51 294 88 - 34
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Western Sandpiper

Except during its heavy annual migration in April, this small
peep is less common than the Least Sondpiper in Bolinas Lagoen, and
during the months of November through mid-February it is virtvelly
absent. It was rorely caught in mist nets set on Kent Island even
when present in large numbers. Only when nets were set over the
open mudflats did we cotch many Western Scondpipers. At Limentour
the Western Sandpiper is more common than the Lecst Sandpiper and
caught in grecter numbers. During the midwinter months the popu-
lation in Bolinos Lagoon never exceeded 200, In March there were
over 1,000, and in April counts often exceeded 15,000, From ob-
servations in the evening it appeared that most of the birds present
on any one doy in April would depart thet evening, and be replaced
by @ new group in the morning. It was not possible to substantiate
this count with banding becouse of the tremendous numbers of birds
involved ard the absence of a good opportunity to band (i.e., all
the birds departed from Bolinas Lagoon in the evening).

A total of 206 birds were banded in Bolinas Legoon with no
returns, and a total of 80 were banded elsewhere with two returns.
This indicotes o strictly migrant populetion in Bolinas Lagoon.
Table 12 and Appendix V list the recoptures ot Limentour Estero of
Western Sandpipers banded between 1965 ond 1970. The ten reccptures
represent o recapture rate of less than one per cent. The compari-
son of month of bonding and month of recapture shows that birds
do not winter ot Limontour Esterc. The computetion of the popu-
lation by Lincoln index gives @ populotion figure many times
higher than thot arrived ot by censusing, cgoin indicating that
the birds bended are moving through the arec. The four recoptures
one winter after banding, and one recapture two winters after band-
ing show that birds return to the same migrotion stopover points
each year. This roises severcl questions. Are the birds returning
to Limaontour eoch year beccuse there are o limited number of stopping
places? Are there severcl sub-populations of Western Sandpipers,
ecch with ¢ different set of stopover points during migration? Are
the coestal migronts o group distinct from the interior migrants?
Are most of the spring migronts on the coast birds that migrate
south by o different route?

Molt

Mone of the fall birds showed wing molt. None of the six
August birds showed body molt, 22 per cent of the 18 birds caught
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in September showed light to heovy body molt. MNo comporable
dota ore availoble from Secramento. 1In April, 27 per cent showed

body melt.

Fat

In August, September and October, 70 to 80 per cent of the birds
had high faot levels, presumcbly indicating migrant birds.

"-’:e.iglh't

The overcge weight of 6 birds in August was 26.0 groms, ond
of 22 birds in September wos 26.7 graoms. Compoaroble figures for
Sacramento were 34.8 and 29.5 groms. The Sccramento weights cre
significontly higher indicating either o different sub-populetion
or better feeding conditions.

In April the cverage weight of Western Sandpipers in Bolinas
Lagoon was 25.8 grams. The percentage of birds with high fat levels
is aopproximately the same in all months (75 per cent).

Table 12, Western Sandpiper Recaptures at Limantour Estero
Month of Recapture

Month of Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. Totel
Banding

Aug. - 1 1 - - - - - - y,
Sept. - - - - - - - 1 - 1
Oet. - - - - - - - 2 - 2
Nowv. -~ - - - - - - - - 0
Dec. - - - - - - e - - 0
Jan, - - - - - = - 1 - 1
Feb. - - - - - - - - - 0
Mar. - - - - - - - 2 Z 4
Apr. - - - - - - - - - 0

Total - 1 1 - - - - 6 2 10
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Questions roised by the present study:

For the Least Sandpiper and Dunlin, banding indicates thet
birds stoy throughout the winter at one lagoon and return foithfully
each year to the same wintering site. At the some time there are
consistent seasonal fluctuctions in the population. Where do these
extra birds come from? Where do they depart to?

Molt differences between Yestern Sondpipers captured at Bolinas
Lagoon and at Sccromento may indicaote that they come from separate
breeding populctions. Are there additional regional differences?

Do the weight differences between Western Sandpipers captured at
Bolinas Logoon and ot Scocromento represent sub-populations?

Banding dote indicote that some YWestern Sandpipers return each
yeor to the same leagoon although both bond doto and census dota
indicate that the birds do not stay long. Are there severcl
populations of Western Saondpipers each with a specific set of stop-
over points on migrotion?
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APPENDIX I

Least Sandpiper Recoptures ot Bolinas Lagoon

Dote Banded

75-8855%9
75-88567
75-88576
75-89117
75-89124
75-89165
75-89190
75-90760
75-90764
75-20765
75-90772
75-90785
75-90786
75-90787
75-9078%9
75-90791
75-90794
75-90797
74-08701
74-08707
74-08717
74-08719
74-08720
74-08723
74-08730
7408733
74-08737
74-08744
74-08745
74-08749
74-08750C
74-08751
74-08766
74-08788
74-08796
74-23801
74-23807
74-23808
74-23809
74-23815
74-23818
74-23821

08-05-69
08-05-69
08-06-69
09-13-69
09-13-69
09-13-69
09-13-69
10-07-69
10-07-69
10-07-69
10-08-69
10-08-69
10-08-69
10-08-69
10-08-69
10-08-69
10-08-69
10-08-69
10-10-6%
10-10-69
10-25-69
10-25-69
10-25-69
10-25-69
11-01-69
11-01-69
11-01-69
11-01-69
11-01-69
11-01-69
11-01-69
11-01-69
11-02-69
11-09-69
11=-09-69
11-15-69
11-15-69
11-15-69
11-15-692
11-15-69
11-22-69
11-22-6%9

Date Recaptured

08~07-69

08-07-6%9,12-06~69

04-17-70
11-01-69

11-01-692,11-15-69

12-06-69
10-25-6%
10-08-69
12-20-69
11-01-69
01-15-70
11-01-69
01-03-70
11-15-69
11-22-69
10-25-69
01-15-70
11-15-69
11-01-69
12-13-69
11-09-69
11-01-69
12-20-69

11-10-69,11-15-69,11-22-69

11-22-69

12-21-69,04-18-70

12-18-69
11-02-69
11-22-69
11-09-69
12-18-69
12-18-69
11-09-69
04-17-70
01-02-70
12-18-69
01-15-70
01-15-70
01-15-70C

01-02-70,01-03-70

04-17-70
12-13-69

Interval

in Days

7
2, 123
253

53
49,112
84

46

1

74

25

99

24

87

38

45

17

99

38

27

64
15

i,
7
!

56
16,21,28
21

50,165
47

21

47
47

167
62

33

61

61

61
48,49
146
21
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APPENDIX I

Band Number

Date Boanded

Date Recaptured

74-23831
74-23833
74-23841
74-23843
74-23862
73-90846
75-90865

11-24-69
11-24-69
11-25-69
11-25-69
11-25-69
01-03-70
01-15-70

12-13-69
12-06~69
12-13-69
12-06-569
12-13-69
01-15-70
04-18-70

Interval
in Days

19
12
18
11
18
14
93
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APPENDIX II

Least Sandpipers Recaptured ot Limantour

56-79126
67-26186
67-26190

72-80905
72-80921
72-80962
72-80561
74-23903
74-23934
74-23945
7423969
74-23966
74-2398%

74-23997
7407910
7407930
74-08216

74-08210
74-08255

7408273

1965-1970
Intervel
Date Banded Dote Recaptured Yeor Days
092-06-65 11-26-67 i 81
02-13-66 04-21-67 1 67
02-13-66 12-17-67 1 307
04-27-68 2 73
04-21-67 10-15-67 177
04-21-67 11-26-67 219
04-22-67 08-11-67 111
07-28-67 01-21-68 177
08-11-67 04-27-68 259
09-15-67 08-25-68 344
10-15-67 12-17-67 63
11-26-67 12-17-67 21
11-26-67 12-17-67 21
12-17-67 01-21-68 35
10-27-68 314
03-08-69 1 81
01-20-68 10-27-68 280
01-21-68 10-27-68 279
03-17-68 11-24-68 252
08-24-68 08-25-68 ]
09-28-68 27
10-26-68 58
08-24-638 09-28-68 27
09-29-68 11-23-68 5
03~08-69 160
10-26~-68 11-23-68 28
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APPENDIX III

Dunlin Recaptures ot Bolinas Lagoon

Band Numberxr Date Banded Dote Recaptured

72-150195 10-05-69 10-08-69
72-150198 10-07-69 11-01-69
72-150910 10-08-69 11-01-69
72-150929 10-25-69 11-01-69,11-15-69
72-150933 10-25-69 11-01-69,11-09-69,11-22-69
72-150934 10-25-69 11-09-69
72-150940 10-25-69 12-18-69
72-150943 10-25-69 12-18-69
72-150944 10-25-69 11-01-69
72-150953 11-01-69 11-15-69
72-150964 11-01-69 11=15-69
72-150977 11-01-649 12-18-69
72-150984 11-01-69 12-18-69
72-150987 11-01-69 11-08-69
72-150997 11-01-69 11=15-69
72-150999 11-01-69 11-09269,12-20-69
72-150304 11-01-69 11-09-69
72-150307 11-01-69 11-10-69,11-15-69,12-18-69
72-150308 11-01-69 11-02-69
72-150309 11-01-69 11-09-69,11-15-69,03-21-70
72-150320 11-01-69 11-09-69
72-150331 11-02-69 12-06-69
72-150340 11-02-69 11-09269
72-150362 11-09-69 11-09-649
72-150371 11-09-69 11-15-69
72-150379 11-09-69 12-18-69
72-150384 11-09-69 11-10-69
72-150387 11-09-69 11-15-69
72-150388 11-09-69 11-25-69
71-120231 11-09-69 11-25-69
71-120233 11-09-69 11-15-69
71-120234 11-09-69 12-18-69
71-120244 11-09-69 12-18-69
71-120258 11-10-69 11-15-69
71-120266 11=15-69 11-15-69
71-120273 11-15-69 12-18-69
71-120104 11-15-69 12-18-69
71-120116 11-15-69 01-02-70
71-120146 11-25-69 12-13-69
73-130422 12-18-69 01-02-70
73-130466 03-27-70 04-04-70

Interval
in Days

8,49

?:14,47
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APPENDIX IV

Dunlin Recaoptures at Limontour, 1967-1970

Date Banded

68-146647
68-146627
68-146615
71-120751
71-120783
71-12099%94
71-120989
72-150122
71-120985
71-120971
71-120995
71-120974
72-150145
72-150152
72-150156
72-150163
73-130466

11=-26-67
11-26=67
11-26-67
12-11-67
01-21-68
10-26-68
10-26-68
10-26-68
10-26-68
10-26-68
10-26- 8
10-26-68
10-27-68
10-27-68
11-23-48
03-08-69
03-27-70

Interval

Pote Recaptured Days
12-17-67 21
01-21-68 56
01-21-68 56
01-21-68 41
10-27-68 279
11-24-68 29
11-24-68 29
11-24-69 29
11-24-68 29
10-26-68 O
03-30-69 155
03-08-69 133
03-08-6% 132
03-08-69 132
11-24-68 1
03-30-69 22
04.04-7C 8
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APPENDIX V

Western Sandpiper Recaptured at Limontour

Intervol

Band. Number Dote Banded Recapture Date Years Days
72-79065 01=-13=66 03-17-68 2 65
74-23961 10-17-67 03-17-68 150
74-07954 03-17-68 04-27-68 40
74-07943 03-17-68 03-08-69 355
74-08211 08-24-68 09-29-68 35
74-08254 08-29-68 10-~26-68 8
74-08251 09-28-68 03-08-69 160
74-08283 10-27-68 03-30-69 153
75-88529 03-29-49 04-04-70 1 8
75-88541 03-29-69 03-27-70 363
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