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We collated published and wnpublished informstion from 1892 1o 1887 on the
Marbled Murvelet {Brachyramphbus mermoratus) in California to determine the
rast and present status of the breeding populstion and to document
comgervation problems. The state breeding population size has besn
reesgstimsted at 1850 birds for the vears 19791280, One nest was found in an
old-growth Dougles-fir ang 17 fledglings have been found in coasstal foresis.
Frow 1904 to 1937, murrelets were detected at 57 inland Jocalities mainly in
thres regions: 1} Del Norte and northern Humboldt counties {(n=43 localities up
to 15 km inland); 2] South-centrel Humboldt County (nsd localities from 20 o
A0 km indand); and 30 Southern HSan Mateo arnd northsrn Sants Cruz countlies
{n=16 localities up to 20 km o inlsnd;.  PMurrelebs have besn detecited in old-
wgwﬁbh forests Jduring the breeding snd non-breeding seasons in 17 vears since
1848 abt Praivie COreek Redwoods State Park, in nine vears since 1859 a?l Big
Bagin Bedwoods State Park, and in four vears singe 1956 st Portols State Park.
Two areas of concentration of wmurrelets at ses have been identified: 1} the
Oregon horder to Bureka, and 23 Half Moon Bay to Sants Cruz, These areas
cocurrved adjacent to lnown nesting regions, although swall numbsra of birds
ocomrred at sea and may breed belwesn these aress. Cases of loss of nesting
habitat in old-growth forests have been recorded in northern and central
California. Mortality from gill-net fishing has been recorded in Monterey Bay
from 1879 to 1887. Mortality from large oil spills and chronic oiling has
been recordad in central and southern Californis. The ocurrent small
population size of Marbled Murrelets in California probably reflects a
population decline due mainly to the extensive losz of old-growth forests by
logging over the past century, With continued logging and eventual
Liguidation of old-growth forests oubside of parks, we expect continued
popudation decline and possible extinotion unless extensive mansgement asction
iw taken in the near future,
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and Wildlife Service, Federsl Grant No. 14~18~001-88522, U. 8. D. A. Forest
Service, Hegion 5, Six Rivers Hational Forest, and the Point Beves Bird
Observatory.
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Much concern has been ewpressed recently about the Marbled Murrelet
{ Brachyremphus marmoratus) in the southern parts of its rvange, primarily
because of its use of old-growth forests for nesting and the rapid and
extensive removal of these forests by large zesle clesr—cut logging {Healy asnd
Carter 1984, Carter and Sealv 1987, Marshall 18883, Since few tree nests of
thia species heave been found, it has been difficult to ascertain to what
degree the continued existence of viable populations isg threatened. This is
particularly perplexing in Celifornia, Oregon, and Washington where murrelets
oo in smaller nombers and old-growth forests are in shorter supply than in
more northerly areas. Currently, the Marbled Murrelet receives no speocial
protection although it has been listed as a species of special concern in
California {Hemsen 1972). There iz an immediste nsed to make all information
on Marbled Murrelets availsble for sssessing the apparent degree of threat
posed by the removal of nesting hebitst and other mortality factors as well as
for deciding what further resesrch and conservation actionsg are most
appropriate. Herein, we summarize published and woublished information from
1892 to 1987 on breeding chronology, at—sea distribution, breeding population
gize, use of comstal forests and conservation problems of Marbled Murrelets in
California.

iblished information aod wrpublished reporis were obtained largely from an
extanaive search of the literature undertsken by Carter in the course of other
range—wide summaries of information on murrelets fe.g. Carter and Sealy 1385,
1987 and other studlies of sesbird mortality from gill-net fishing and oil
pollution in California (e.g. Takekawa et al., in press; Page et al., in
presz).  Thiz search was supplemented with some local litersture known to
Erickson from other studies of the distribution of birds in California plus
recent unpublished reports provided by other murrelset resesrchers. We also
examined all specimens of Marbled Murrelsts in the California Academy of
Sciences, Tthe Huboldt State University Museum, and the Mussum of Vertebrale
Zoology at the University of Californis, Berkeley. Uspublished observations
of murrelets were obtsined from bird record files maintsined by Erickson, &.
¥, Harrie, Sante Cruz Bird Club, state pesrls, the northern California regionsal
editors For American Birds (AR) and Tield notes housed at the Museum of
Vertebrate Zoology. Additional observaticons were obbtained through
solicitation of =& wide range of bird watchers mnd seabird resesrchers in
California and elsevhere as part of this and earlier studies. This was
supplemented with Ffurther contacts for updeting and correcting information
ohtained., In addition, we have included our own extensive sets of unpublishsd
observations on murrelets in California; Erickson has been keeping records on
murrelets in northern Califormnis singe the late 1870%s and Cavter and T. G
Sender {unpubl. data) bhave conducted intensive observations of murrelets at
Prgirise Oreek Redwoods State Park and st other sites in 1987, We feel that
our compilstion of miblished and unpublished information is as cowmplete as
possible,




POPULATION STATUS

Breeding Chronclogy

Fow nests of the Marbled Murrelet have bheen found anvwhers in its breeding
rangs {Day et al. 1883, Carter and Sealy 18873, o determine the timing of
breeding elsewvhere, researchers have used behsvioral observations and
information on breeding status obtained from bivds oollected at ses (Sealy
1974, Carter 19843}, Tn California, there iz little information on Marbied
Murrelets at szes, other then distributionsl records. However, by examining
the dates on which fledglings have been found at inland localitiesn, we have
spprovimated murrelet breeding chronology in the state {Fig. 1, Tabis 1},

A total of 15 fledglings hasve been discovered in California betieen 12 Juns
and 9 September {(Table 1) see Carter and Senly 1587). By subbtracting 28 days
for the nestling periocd and 30 days for the incubstion pericd {(Seply 1874,

-

wns 1880, Hirsch et al, 1881), we estimated thet egg laying ranged from 15
il bo 12 July and hatching ranged from 15 May te 10 August.

:_E;.

Specific dates for 13 fledglings fell intce two periods: a) 12 June to 4 July

(o= &), and by 11 August to 9 September (n = 7}, which we exiendsd to about
20 September to account for the downy chick {(about 75% growm) found on 13

September {(Fig. 1, Table 1). It iz difficult to interpret this pattern based
on the mesger evidence svailable, srxi 1t wey reflect the low sample aize op
uriknown Factors affecting the groundings of fledglings., However, the latest
fladgiing dates {31 August to 20 September) and the probable late fledging
date of the one nest found in the stete {Binford et al. 197%) coourred in
vears of high chisk productivity for other alcids in California {i.e., 1974,
1977, 1879, 1885} when late irst clutches, replecement clutches, and double
brooding ocour morve freguently (Marmmawsl 1874, 1979 Ainley and Poekelheids, in
mresst. GBarly fledgling dates ocourred in years of both hizh and low chick
productivity for other aleoids in Celifornis {(i.e., 1871, 1976, 1979). Thus,
the second {later) fledging period may vepresent extended breeding in good
vesrs or by certain individuals.

Bgg laying begins esrlier in Californis than elsewhere in the breeding range.
While egg laying can ocour as early sz late April in British Columbia and
southeastern Alaska, most egg laving there ocours in late May and early June
{Healy 1974, Carter 1984, Carter and Sealy 1887, From Califormiz to southern
British Columbia, locally-bresding Marhled Murrelets appear Lo remain nesy
necting areas during the non~bresding ssason, based on inland records of birds
in the non-breeding seasom at the zame localities where they are detected
during the breeding season (Carter and Sealy 1888, 1987: this study). By

< 1 a

zibing nesting sreass throughout most of the vear in Califormis, murrelets
may coms inlo breeding condition earlier. To exemine this hypothesis Turther,
r-hatching-yesr [(AHY) murrelets collected between
18 Februsry and 4 April in the Montevey Bayv sres by B. H. Beck {(1807-1811} and
. P, Btreator (1938-~1%41), that are housed in the Museun of Vertebrate
Zonlogy st the University of California, Berkeley, and in the Califernia
scademy of Sciences. Of 11 specimens collecied betuween 18 Februsry and 6
March, 63.8% were in complete {or almost compleste) basic plumage and 36.4%
ware undergoing pre-sliernate body melt. The earliest date for a melting bird
was 18 Felbpuary (CAS 10163}, Of 34 specimens collected belween 16 March and 4
April, Z3.5% were in basic plumsge, 47.1% were molting, and 29.4% were in
complete {or slmost cosplete) alternate plumage. The earliest date for a bixd




in alternate plumage was 26 March, although several specimens were collected
onn this date {(gee Table 2)}. This fiming of pre-alternate body molt supports
the earlier timing of breeding in California sugdested by §1ed&lang dates and
ig esrlier than the &pL}} Lo May period reported for the U.H.8.R. by Eoslova
{19875, Hkm@ver Sesly {1975z} found that adulte arrived in breeding areas in
late April in *ﬁgenfzai*y alternate plumsge in novthern British Colusbla.
While we do not know where the Monterey Bay specimens would heve bred {(since
it appears that some ndgrant Wrds coowmr in Californds waters in the none
breeding seasont, they most likely belonged to local breeding populations.

Overall, the breeding season of Marbled Murrelets in Csalifornmia is guite
vrotracted (Carter and Sealy 1987). In fact, it is probably even more so than
depicted above. For example, juvenal-plumaged, hatching-year (HY) birds have
heen collacted as early as 1 June and as late as 25 October (Teble 3). Thus,
egz layving csn sometimes ocour st least as early as 4 April. The latest date
of a murrelet ocollected in alternate plumsge was 20 September (Teble Z}. It
ie not known how long after fledging that HY birds retain thelir juvensal
plumage or how long after nesting that adulis vefain their alternate plumage,

bt it is possible that the nestling pericd could sometimes extend into
Ootober (also see Carter 1984}, The overall length of the breeding season of
Marbled Murrelets in Californis iz surpassed only by that of Cassin's Auklets
| Ptyooramphus aleuticus) which breed from March to September on the Farallon
Tslands (see Ainlev and Boekelheide, in press) and also attend colonies for
most of the vear in California. Similarly, Common Murres (Iria aalge) visit
colonies during the non-breeding season in California, and breed earlier Uhan
hirvds farther north {Ainley and Boskelheide, in press: Tahksksws et zl., Iin
Dresst .

At-Sea Distribution

Surveys have not been conducted specifically to determine the distribution of
Marbled Murrelets off the ooast of California. We have collated svailable
information on thelir at-ses distribuiion during the breeding season {1 April
o 1 September) that has been obtained either incidentally in the course of
other studies, or by the [(largely) non-standerdized observations of the
birdwatching community and reported to the northern California regionsl
Pditorﬂ of AB. We assumed that birds obgerved during this period belonged to
looal breeding populations and were not far from their respective nesting
sreas. We have relied most hesvily on chservations of murrelets made during
the U, &, Fish and Wildlife Service {(USFWSE} survey of California seabind
colonies in 197% and 1980 (Sowis et al. 1980, Since surrelsts ftend to coour
mainly within one o two hkilometers of shore {Carter 1884, Sealy and Carter
1984Y . where most smell islands with nesting sesbirds ocour in Califomis,
USFWS cbservations along the central and novthern Celifornia cossts in 1975
have provided the best aveilable picture of overall at-sea distribution o
date {see Fig. Z: Tebles 4, B,

Tuo areas of concentration were identified by Sowls et al, (18803 &} Oregon
border to Furekas {(76% of 1979 sightings); and b) Half Moon Bay to Santa Cruz
(14% of 1979 sightings}. ALl USFUS gightings in 1880 wers from these asreas
only. Reports to AB from 1855 to 1987 {Tables 6, 7} confirmed this general
distribution of wmorrelets in the siate and further served to indicsts that
murrelets are observed consistently from vear fo year at certain localities
le.g., Ao Hueveo, Crescent City, Pigeon Point, Point Senta Cruzm) throughout



he bresding sesson. However, it is evident that the coast betwesn Bureks and

southern Sonoms Oounty has not been adeguately surveyed by USEWS or others.
WE1Le we do not expect that large numbers ccour in this area, it is likely
that more bivds oocour there tharn have been found to date. In contrasi, therse
are virbually no bresding sesson recoerds {rom southern Sonoms County south to
Pillar Point, San Matee County, or south of Santa Crusz. Muryelsts are
obgerved mainly in late August in the latbter aress (see Bolander and Parmeter
1978; €. 8. Strong ard D. A, Croll, wnpubl. data) asnd probably rmp?eaent BOMES
post-breeding dispersal. This is supported by observations of birds
urlergoing pre-basic molt in these aress (Tables 4, 5). Two areas which need
try he exsmined in greater deteil are the vicinity of the Gualals River mouth
and the ares from Fureks to Shelter Cove. Based on the few observations
available for these spobte {Tables 5, 7, 8, 8}, small, ilsclated populations may
ocour in these areas.

¥lock sizes of murrelets chserved during the USFWS aurvey were gimilar to
those reported in British Columbia where murrelsts are more abundant (see
Carter 1924, Sealy and Cavter 1884). OF 210 flocks reporied (Tables 4, 5},
27.6%, £0.,0%, 8.6%, 3.2%, and 0.5% were single birds and flocks of two, thres,
four, and five, hirds, respectively.

Recently, there has been zspeculation thalt Marbled Murrelets may breed south of
northern Monterey Bay, along the Big Sur cosst (McCashie 1979, Roberson 1885}).
There is no recent evidence to suppori this speculstion, other than the
occasional observation of Marbled Murrelets slightly north of this avea during
the breeding season (Fig. 2). Since 1980, murrelets have been chserved
regularly even farther south, especially at Point Sal, Ssnte Barbara County
{Fig. 2}. We consider all such recent records south of Santa Cruz Cowty to
represent non-breeding bivds.

Yome  intervesting observations of Marbled Murelets (farther from shore than
usually noted) have been made by the Point Reyes Bird Observatory during
offahore surveys of sesbirds in central Californis during the breeding seascon
(Tahle 8)., Murrelets were observed from 2.7 to 7.3 km from shore on 18
cocasions, primarily off the southern area of concentration between Pillar
Point and Santa Oruz.  In one case, a single bird was observed 33.1 lm from
the mainisnd, although this bird may have been a misidentified {D. G. Ainley,
pers. comm. ). Blsewhere, murrelets also have been observed on occassion
farther than one to bwo km From shore (Sanger 1872, Cariter 1984, Sesly and
Carter 18843, However, it ie unlikely that this behavior ocours to any greatl
degres in Celifornis. Fxtensive aerial surveys of seabirds conducted by the
Tniversity of Californis, Santa Cruz, in shelf and slope wsters off central
ﬁﬁd northern Californis in 1980-1983 did not identify Marbled Murrelets

wwwhere other than close to shore during the breedings season (Briggs et al.,
198 7: Teble 9). Similarly, boat surveys conducted by the Moss Landing Marine
Lab in northern Monterey Bay in the 1980°s have not found murrelets far from
shore (0. 8. Strong and D. A, Croll, wnpubl., data}, Marbled Murrelets have
not bheen recorded 29 km offshore st Southeast Farallon Island, despite daily
obzervations by the Point Reves Bird Observatory since 1968 (DeSante and
Atnley 1980; FRDG, unpubl, data).

whéip we have not specifically reported the numbers and distribution of
Merbled Murrelets at ses during the non-breeding season in this report, it is
Viiéﬂt in AB files and U, O, Santa Cruz survey data (D, B. Lewis, unpubl,
data) that they cocur close Lo shore in the same Jocalities as during the

i



hreading season ss well ms more widely throughout most of the zmitate,
oocasionally as far south =zs Imperial Besch, San Diego County {(McCaskie
1480a). However, Marbled Murrelets were twice notead on U. . Santa Cruz
survays fazr from shore in watec depths of 180-1800 wm off Hureks in March 1981
{n = two birds) and off Point Saint George in March 1882 (n = three hirds;;
thus, murrelets mey undertake =some migratory movements far out to sea.
Mumbers off neeting areas appsar to be onldy slightly larger than daing the
breeding season, except during the winter of 1978-1920 when an unprecedented
invasion of Marbled Murrelets coourred snd they were vecorded more frequently
thar usual in southern Californis (MoCaskie 1880z, Garrett and Danm 1881, A
alight increase in numbers would be expected from all breeding adulis plus
juveniles occourring at ses during the non-breeding season. Thus, it is not
alear if therse are any nunber of migrants from more northerly bresding areas
that visit California in the non-breeding season, as is known for some other
alcids. Some post-breeding dispersal of local hbreeders or their young could
slone accoount for the wider distribution of murrelets at this time, st least
in mosti vesrs. We have not discussed the four records of the Asiatic Marbled
Murrelet (8. m. perdix) for Califorria, all from Mono Lake, Mone County,
hecause these records are being published in detsil elsevhere {(Jehl and Jehi
1981 Sealy et al. 1982, in prep.}.

At-Sesn Population Size

Sowle st al. (19800 speculated thet sbout 2000 Marbled Murrelets breed in
California. This sstimate was based on incidental cbservations of 185 and 380
murrelets in 1979 and 1980, respeciively, during the California sesbird colony
svrvey by USEFWS. Sowls et al. (1980} felt that this population estimsbte may
e oonservative becsuse: 1y murrelst breeding habits are poorly known; 2}
surveys were not designed to census murrelets in the most acourate fashion; 3}
mirrelets were observed incidentally while surveying other sesbirds; 4)
murrelebs may have ocourved farther from shore than where surveys ocourred;
and 5} murrelets were difficult to see at sea in other than perfect
conditions.

Ye re-examined the raw deta from this study (Tables 4, 5; stored at the
Yalifornia Acedemy of Sciences) and discussed data collection technigues with
A. L. Sowls and §. &, Lester to provide further jJustification of this
population estimate. Both the raw data snd estimation method were omitted
from Souls et al. {1980} during publication. It was evident that some double
counting ocourred where observations were made in the same segments at
different times in the bhresding season, angd at Gfferent times of day on 18
May 1980 between the Cregon border and Fureks., We adjusted mmbers observed
in this sres by taking the highest count obtained in a segment at one point in
the bresding season [(Table 103, Tt was alse olesr that coverage was more
complets from Point 8t. Georde to Trinddsad in 1980 end from Trinidsd to Bureka
1n 19749, We combined the highest counts from either year for each coastal
segment to determine a total of 270 birds in the area from the Uregon border
+o Fureks (Table 10}, We then totalled observabtions in four avess of morthermn
and central California. Other aveas were not double counted but it was
evident that coverage was more complete from Humboldt Bay to Pillar Point in
1979 and south of Pillsr Point in 1980. We combined the highest counts from
sither yvear for esch cosstal ssgment to determine that 383 birds wers sighted
averall {Table 11)}. The depiction of the two sress of concentrastion was not
affected by these adjustments, but the relative rumber of birds sighted




changed from 76.3% and 1%.2% to 70.5% and 23.5% for the Oregon border o
fureka argl the Pillar Point to Samta Orur areas, respectively (Teble 4.

Sowls eb al. {1980) multiplied the mmbers of murrelets sighted by a factor of
shout, Five Lo ten times to derive their breeding population estimste of ZOG0
birds. They felt that this was 2 more or less "ballpark” sstimste that
reflected their lack of emphasis on this species. We worked further with
warrelet sightings to derive a minimsl breeding population estimabe. Fipst,
we decremented the observed rnumbers of birds in the three northsrn areas by
15% to account for non~breeding birds [(Sealy 1978a; alsc see basic-plumaged
birds in Tables 4-7). 'The three birde observed from Santa Cruz to Point
Conception were all oonsidered to be non-breeders gince murrelets do not
appear to breed in this area, abt least curreptly. Second, we multiplied the
mumbers of hirds in the Cregon border to Bureka area by a factor of two
hecause most sightings in this ares were made in mid-May 1980 (sse Table 5}
during the incubation period (Fig. 1) when one member of each breeding pair
would be at the nest site. From Fureks to Santa Craz most sighbings wers made
from mid-June to early July during the chick pericd Tables 4, §; Fig. 1), At
this time, most birds would be at ses during the day and these numbers were
not adiusted (see Sealy and Carter 1984)., We derived s minimel breeding
popilation estimate of sbout 550 breeding birds for Californis using this
method: the Ovegon border to Fureks ares comprised 82.6% (n = 460 breeding
birds): the Bureks to Pillar Point area comprised 2.7% {n = 15}, and the
Pillar Point to Santa Cruz area comprised 13.6% (n = 75). Certainly, these
are minimal estimates, especially for the Eureks to Pillar Point area thatl was
allotted very little coverage (4. L. Sowls, pers. comm. ). Since swveys were

eonducted in all sress where relatively large mumbers of murrelets are known
to oocur, murrelets do not often ocour far from shore, largest mumbers are
ueually found very near shore, and 3. 8. Lester {(who had a keen interest in

purrelebs ) ssde most observations in the two aress of concentration, we Teel
that the breeding population estimste for California most likely ids aboub
three times these minimal breeding population estimstes, or 1830 birds. This
corresponds roughly to multiplying the 383 sightings by a factor of four
Limes, This method vielded 1380 breeding bivds from the Cregon border to
Bureka, and 295 breeding hirde from Pillar Peint to Santa Cruz. The 46
hresding birds determined for Bureks to Pillar Point must be considersd to be
Tow but we cannot imagine a way to come up with a betber estimate, based on
the little data svailable in this aves.

Inlsnd Distribution

¥arly Records OF Marbled Murvelets At Inleed Localities

O 311 May 1808, W. L. Dawson was the {iret naturalist reported to heay Marbled
Murrelets calling as they Tlew overhesd before dawn at Glacier, Washington, 40
v 45 lm inland from the nearest salt water (Dawson and Bowles 1908),  Shortly
theresfter, Dawson was in (alifornis and made the second such observailon on

18 May 1214 at Majdors Oreek in the foothills of the Santa Cruz mountains
{Dawson 1923). Then on 20 June 1916, he observed them near Trinidad, Humboldt

Covrty, Followsd by another observation farther inland at Cerlotia on 1 July
1618, a2t the home of H., B, Wilder. This apparently was Dewson’s last such
cheervation, tub he had observed encugh to be convinced that Marbled Murrelets



mast nest well inland, perhasps in the mountains; he certainly provided the
firgt olues that Marbled Murrelets coouvered away from cosstal feeding aress at
rihght .

Following Dawson, other scattered observations of Mearbled Murrelets in
forested areas began to occour. On 186 July 1918, F. L. Smith caught an
alternate-plumaged adult alive near Fureka, Humboldt County, and sent it to
the Muaseum of Vertebreste Zoology in Berkeley {(Table 2. H., &, Swarth (MVZ
field noteg) auoted Smith's letter ag follows: "...found in a woods in the
hills at guite an elevation and inland » long way from the ses cosst.” Later,
Brooks and Swarth (1928} reported two downy chicks found at Gilltoyees Inlet,
British Columbia in 1818 (MYZ 101538; only ons specimen known), and Jewett
(1930} reported a fledgling found nesr Minerva, Oregon in 1918 (see Carter ard
Besly 1G687). It is certain that all of these esrly cbservations were kmown Lo
J. Orinnell, working cubt of the Museum of Vartebrate Zooliogy, when he made the
first extensive series of cheervations of Marbled Murrelsts betuwsen 1923 and
1932 at the home of H. E. Wilder in Carlottae. Grimell’s first such entry (23
July 1423) in his field notes aptly describes the experience of finding
Marbled Murrelets st an indland locality:

"Each morning ginne I've been heve, I've heard cries of some
sort of hirds high overhesd in the fog. They would only be
heard very early. At first I thought they might be hawks.
Then T began to remember some of the same noltes years ago, on
Pegcadero Creelk in the Sante Cruz mountains, and, I think,
Sitka, Alaska -- Morbled Murrelets!. This morning, the fog was
higher than asual and also the producers of the cries were out
later than usual, up to 5:35 a.m. And 1 saw them! Birds with
small chunky bodies, and rapidly, continuvcusly beating small
wirgs, 1ike a2 smell duck, very high, somefimes entering the
fog. They were invariably in paivs, the two of a pair flying
close together. ¥ saw, at once: 2, 4, 2, 4. In the latter
two cases Wilder saw thes too. Mostly when I hesrd them, they
wers hidden in the fog. They swung in great circles overhead,
or meemed going straight-away. Tt would be easy to imsgine
them passing between the ocean to the west of us and the
foregsted slopes of the wmountain within half a mile of us.

(14

Tyuly a mystery!

Grinnell apparently had been the Tirst to detect Marblsd Murrelets at an
inland locality at Pescadero Creek, San Mateo Comty, on 24 August 1804, as
reported retroactively in Grimmell and Miller {(1944)! Althoush Grimnell
continued to cbmerve murrelsts at Carlotta, he did not dizcover any more sbout
what the murrelets were doing than what he found that first morning. And =o
the mystery of the Marbled Murrelei{ eluded perhaps the greatesi of
California’s esrly ornithologists. In his last inland murrelet entry on 1
Jarwary 1336, he noted:

"Clay has no news of Merbled Murrelet nesbing, save for the
yvoung bird [brovght] him from a tract of rvedwoods [ Seguoia

Fevlang snd Frazer told me yvesterdsy they had wet lumbermen who
maened to know the murrelets well and called them "fog larks™!

There is no evidenoe, though, that the birds ever ccour in the

redwood trees, as once guessed by someonse.  The bhird men
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hereabouts have examined the debris of fellsed trees, and found
nothing pertaining to murrelets -~ only eggshells of BEoven,
eto. .. O

Despite their failure to solve the murrelet "mystery,” Dawson’s and Grinnell’s
observations sperked the interest of others as other observations of Mearbled
Murrelets at inland lccalities, including freshwster lakes, were bscoming more
common {Rrooks 1828, Willet 1828 see Carter and Bealy 1888}, Certainly, A.
H. Miller of the Museum of Vertebrate Zoology knew of Grimnell’s findings when
he reported similay observations of surrelets near Elk Grove, Humboldt CUounty
{now in Prairie Creek Redwoods State Park) in 1848 and st RBig Lagoon in 1049
iMilley, MVZ Ffield notes).

The only other series of observations made prior to the 189707z were those of
E. A. Pugh, an avid birder and wife of s Cslifornia Staste Park ranger. She
reported murrelets at! Portols State Pork on 4 July 1956 and 8 February 1957
Big Basin Redwoods State Park on 1% April 195%, July 1859, and 2% July 1866,
and Prairie Creek Redwoods State Park during the winter of 19851966, She
probably identified the fledglings found at Portols State Park in 1857 and at
Big Basin Pedwoods State Park in 1560 {Table 1. Pugh's observations prompte

a long series of wmurrelet cobservations in state parks during the 1970°s and
1980 s,

Interpreting Detectiong Of Marbled Murrelets

Barly cbservers were puzzled by the activities of Marblsed Murrvelsts at inland
localities. Most sppesred to assume that wurrelets were in transit between
nesting arsas farther inland and cosstal feeding areas when they were
chaerved.  In the 19708, it becawe clear that murrelet activity at Big Basin
Hedwoods State Park was associsted with =z pesting aresan, evidenced by the
Tindings of the nest and mweny fledglings in the park (Binford et al. 1875,
Singer and Verardo 1875: ses Teble 1), Muorelets heave been detected calling
argd Tlying over the park since 1985% and such activity has been rvecordsed in
pine years between 1959 and 1987 (dppendix 1).  In four years, murrelets have

slzo been detected during winter (January-March) st Big Basin Redwoods State
BPaple, Such activity during the non-breeding season probebly represenis

gimilar visits to nesting areas and/or nest gites that oocurs with other
aloids in California and elsewbere {(alaoo see Carter and Sealy 1986, Oreenwood
1987 Airnley and Boskelheide, in press; M. P. Harris and 8. Wanless, unpubl,
data). Similerly, winter and summer sctivity by marrelets has been recorded
in four yvears since 1858 al Portola Stats Park and in 17 years since 1946 at
Prairie Creek Redwoods State Park., AL both of these localities, fledglings
alac have heen discovered {(Table 1}, providing further evidence of the
segociabtion belweern murrelet nesting and aotivity in and over old-growth
forests., AL Prairie Cresk Redwoods State Poxk, sufficient observations have
bearn made to demongtrate that murrelets can ocour inland in every month of the
vear {(Appendix 1; Carter snd Sealy 18883, Chservations of murrelet activity
over meny vears ab severasl localities suggests strongly that nesting areas are
woll-establiched and are used traditionally, as ls the rule for other welle
gtudiaed aleids. While 1t i3 not yel clear where murrslets detected at
specific localities actually nest, it is ressonable to expect that, where high
levels of murrelet activity ccour, neste occour nearby. There have been recsnt
cheervablions in Oregon thal suggest that low levels of murrelet activity cen
e detected where murrelets are apperently in trensit between nesting areas
aryd the ocesn {(MNelson et al., wnpubl. data)}. However, this activity haz been
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desoribed as occurring very high above the foresbt canopy and birds are only
heard briefly and faintly as they pass overhead in a straightline fashion., In
this paper, we do not differventiate between these different forms of murrelst
sotivity because many observerg did not describe activity in sufficient detaill
to meke this distinction. However, we have provided certain details wheve
possible in Appendix 1, so that the reader can assess this difference,
Records of large numbers, visual observabions (i.e., flying, circling), low
flving {i.e., at, slightly shove, or helow canopy height}, or reguiar
detections of murrelets for a pericd of time probably reflect activity at
nesting aress. This guide to interpreting inlend records is only appropriate
during the main breeding season from May to July, when murrelet activity is
most regular and extensive at nesting sreas {Carter and Sarder, unpubl. data).
During the non-breeding season, inland murrelet activiity can be very fleeting
or nonexistent on a specific day at the szeme localities where high lsvels of
aobivity occuy daily during the breeding season. Murrelets also are most
active at or bhefore dawn, thus the time of cobservation can influence the
degrae of activity detected. Murrelets are much less active at dusk, although
they can also be detected at this time of day; but this is almost entirely
iimited to the breeding season (Appendix 1; Carter and Sander, unpubl. datal.
Te amsess thig influence on activity reported, we have included the itime of
cheervabion, when svailable, in Appendix 1 but have not adjusted times from
those reported.

ancther important point to consider when interpreting inland records is that
it is virtually impossible to determine the numbers of murrelets involved in
the ohserved activity, let slone how meny of these actuslly breed at inland
localities. Observers have used a variety of undefined technicgues to arrive
at estimates of the numbers of birds observed. We have no real faith in these
manbers, bub large numbers certainly reflect high asctivity levels. Gince
mirrelets often circle overhesd snd osll in the dark or while out of view, it
is often not possible to count individusl hirds although specific detectlons
af a flock or =ingle bird can be counted (Carter and Sander, wnpubl. dats). 4
minimal estimats of the numbers of birds being detected can be obiained by
counting the numbers of hirds visible and/or calling within the few seconds
required to look and listen in all directions. This ftechnigue is currently
the best repeatable method of arviving at a2 nminimal estimate, and must e
determined during an intensive censuz of an entire dewn’s activity by
murrelets. We have indiocated when such censuses have been conducted in
Appendix 1 and the wminimal estimate 18 presented in parentheses. Since
subsdults and/or non-breeding sdults may visit nesting areas with breeders, it
s not possible to use observed numbers to derive the mumbers of murrelets
pnesting in the vicinity of the chservation locality. We have assumed that zll
detections of birds calling at and/or flyving over inland localities reflect
the activities of sfter-hatching-vear birds. Like other aloids, chicks at
nests or Fledglings in flight probably do not vocalize to any degree,
especially in the seme loud and distinet manner ss after-hatching-year birds.
Chicks probably fledge in complete darkness rather than under partly-1it
conditions abt dawn or dusk (as found in cther aleids at this latitudel such
that they would not be observed in flight.

By now, it iz evident that detections of mmrelsts at inland locelities are
difficult to describe, measure, and interpret. In addition, deily, seasonsal,
snd armmml variability i murvelet motiviiy ccours (Carter and Sander, wmpubl,
datal, and interpretation iz further complicated by differing numbers of
mrrretets visiting different indand localities. To further demonstrate how



daily matherns of activity vary even among inland localities within a few hm
of each other, we have presented detailed census data at five nesting sreas in
cenbral Californda (Fig. 3. All sites were censused by T. 4. Sander between
14 and 27 July 1%87 using the zamse technigue (Carter and Sander, unpubl,
datal. ¥hile murrelets were detected at all eites within the 05210722 h
{POTY period, very different patierns occurred al each site. Minimal nmmbers
of birds varied little, from three to five birds (Appendix 1). However, more
activity was detected in perks containing more old-growth habitat (i.e., Big
Basin Redwoods, Butano, and Portols state parks). This suggests that more
birds were visiting larger patches of old-growth forest.

A unlgue set of data on murvelet activity was gathered at Big Basin Redwoods
State Park by 8. ¥W. Singer and the Santa Cruz Bird Club that serves to
indicate small within-day wvariablility of activity chserved at adjscent
ohservation posts within 0.5~2.0 m of each other. On 10 July 1876, observers
manned & cobservation posts nesr the park beadguarters and simultaneocusly
recorded detections of murrelets {(Fig. 4). We tabulated a total of 350
detections with a range of 33 to 287 detections per post. Times of first and
last detection ranged between 0515 and 0534 hr and between 0822 and 0645 hp,
respectively. Singer {(in litt., 20 September 1987) derived what he considersd
to be a oonservalive estimete of at least 100 birds in Bilg Basin during the
1976 breeding season {88 reporited by EBrickson and Morlan 1978):

"ol kT we assume that the birds fly in 2 straight linse from the
caryon to their nest trees, then there would be no duplication
of sightings made on different compass bearings. Using this
line of reasoning, we observed 367 hirds on that morning of
Fuly 10, 1976, If we assume that each bird was seen {wice
fooming and going), then we ohmerved 183 individumls. However,
some bivds reported sg "calling” were not also seen. It is
Likely some of the gtalions were within esrshot of stations on
another compass besring. J camp, Redwood Mesdow, snd Park HG
are all definitely within earshot of each other. Whersas there
im no question that Hekleberry Campgromd and the Gazos/North
Bacaps RBoad are so far apsrt as Lo eliminate any duplication of
heard-only birds., If we use sightings from these two stabtlons
onily, then 214 birds wers oheerved. Assuming each hird wes
gsean twice, that would franslate into 107 individualszs."

Yhile we do not feel thal thiz method can be Jjustified as being even roughly
arpropriate, 1t iz almost certain that more than the minimum of eight birds
reported ab an instant were present on that day. Also, these obmervationg
carnot be compared directly with those made by Sander in 1887 (Fig. 3, even
though they were made at about the same location, because of different
definitions used for recording detections. Regardless, high worrelet activity
certainly was evident in 1878 and 1887.

In the future, murrelet activity in old-growth forests must be described using
standardized technigques so that compariszons can be made between different
localities, days, times of day, times of vear, and yesrs. Carter and Sander
{unpubl. data} have developed and Tield tested such a standsrdized technique
which invelves a fixed-point count with uwnlimited distance of all vocal snd/or
visual detections that occour during a complete dawn or dusk activity period.
They defined a detection as & single call or continuous sitresm of
vocalizations and/or ohservetions that definitely iz atbributable to a gingle
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bird or a specific flock of murrelets. This technigue and detection
definition are now widely used by murrelet researchers in Californis and
slsewhers,

Hestine Hegions In Californis

The distribution of Merbled Morrelet nesting aream in Celifornia is difficult
to outline specifically using the available information on the locations of
nests, grounded yvoung, and where oalling and/or flying AHY birds have been
detected inland. Vet, there is more such information available for Califormia
than selsewhere with a total of 687 irndand logalities documented from 1804 to
1987 (Table 1, Appendiw 17. Using these data, we have identified three
nesting regions in the state and have uncovered some general characteristics
of murrelet nesting behavior in these regions.

Region 1: Del Norte and northern Hawboldt countieg. Region 1 is comprised of
5 fairly continuous series of 43 inland lccelities where murrelets bave bsen
recovded that stretch along the coast from the Smith River {Hutsinpillar
Creek) to just south of Trinidad at Little River (Fig. 5). Only one grounded
fledgling and no nests have been found in this region {Table 1} such that
almost all localities refer to calling and/or Flyving bhirds {(Appendix 1},
Marbled Murrelets have been detected wmost freguently at Prairie Creek Redwoods
State Park, the Redwood BExperimental Forest, and Jededish Smith Redwoods Btate
Park, At the former two locations, sxtensive series of observations have been
conducted {(Appendix 1: Paton et al., in review; CUarter and Sander, unpubl.
data)., Muarrelets have been detected as far ss 15 km inland at Bridge Ureek in
Redwood National Park. The only record of a Marbled Murrelet at a freshwater
lake in Californis was obiained at Laks Talawa,

Several inland localities were found slong TPrairie Creek, Redwood Creek, and
the Hlamath Biver. T these aress, river courses mmy be used as movement
corridors to and from nesting aress and the ocean., However, murrelets appesr
to Fly directly into Praivie Creek Hedwoods State Park from many points along
Goid Bluffe Besch and into Jedediah Smith Redwoods State Park from points atb
arxl south of Crescent City. T these latter areas, Praivie Creek snd the
Smith River bend parallel to the coasst such that murrelets appear to iy the
chortest distance from the ocean to nesting aress rather than following the
ocouarses of these rivers.

The actial boundaries of this nesting region are not hknown. Nesting arcas
appear Lo thin out north of the Smith River where there is & general change in
the neture of cosstal forests and redwoods near the northern limit of their
range {Griffin and Critchfield 1872}, South of Little River, Douglas~fir
{ Peeudotsuga menziesii) and redwood forests ocour fTerther inland opposite
Avecata and Humboldt bays,  This ares has not been adeguately checked €o
determine 1T surrelets ocour there. There are isolasted records of a fledgling
murrelet st Bureks in 1924 and of grounded aduliz st Bureka in 1816 and st
Frashweter in 1883 (Fig. 5); whether these represent & southward ewtension of
this region or a small lsolated nesting area is not clear. However, the
distribution of Marbled Murrelets al ssa seems to corvespond closely with the
distribution of inland localities (Fig., 2) such that nesting may not ocour to
any great degree north of the Ssith Biver or south of Little Hiver.
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Begion 2: South-central Busboldt Coumty. Region 2 is comprised of an
apparently isclated group of four inland locaiities where murrelets have been
recorded on the Van Tuzen and upper Bel rivers (Fig. 5). Only one grounded
Fledgling and no nests have been fourd in this region., TFurrelets have been
detected calling and/or flving at thres localities on the Van Duwen River but
al only twe of these three localities in the last 20 years {(Appendix 1). A3l
four localities occour hetween 20 and 40 kEm indend, representing the farthest
inland nesting arves known in Californisa.

Movement corridors to snd from ocesn feeding areas have not besn determined
for this rpesting reglon. Thus, 1t is not olesr whether murrelets nesting in
region 2 feed north of the mouth of Humboldt Bay {(where larger mumbers ooour
at zea) or anywhere southward to the Humboldi-Mendooino counties’ border
{where fewsr birds occur at sea) {gee Fig. 2). All of these areas are a
aimilar distance from region 2. However, region 2 has besn poorly explored to
date such that more localities way exist over & wider expense of forest in
this ares than indicated by availsble information. If so, we would predict
that murrelets would feed ab more northerly areas; thus, region 2 may
represent either an extension or a satellite of region 1. Coastal redwood
forests ocour only far inland in this ares (Griffin and Oritchfisld 1972} mo
that the lack of reported inland locslities closer to the cosst in this ares
may reflect less suitable or lesz aveilable nesting habitat there.

Region 4: Southern San Mateo Coumby - Horthern Santa Cruz Coumty. Region 4
ig comprized of a small but well-defined pocket of 16 localities where
mirrelets have been recorded betwesen La Honda and Santa Cruz (Fig. 5).
Fourteen of 17 grounded yvoung and the only nest found in Californis were
dizcovered in region 3, at Big Basin Bedwoods State Park, Portola State Pavk,
Memorial County Parl, and Loms Mar. At Big Bagin Redwoods State Park, s long
series of observabions have been made (Appendix 1}, HMurrelets have been
detected ss Tar as 20 En inland ot Hings Creei.

Beveral inland localities are associabted with Botanc, Pescadervo, aned Waddell
oresks, bubt widespread movement across the cosst at or neay Ahc Nueve Siate
Remerve suggests that murrelets fly dirvectly to and from nesting areas and
ocean Teeding areas. Most injand localities ocour betwesn La Honda and
Waddell Creek, wabching the coastal ares where murrelets ooour in relabively
large numbera at sea (Fig. 2} and where most of the remaining old-growth coast
redwood and Douglas-fir forests occur ((riffin and Critchfield 1972 3. Viers,
pers, comn, ;. However, D. L. Suddjian {pers. comm.) has noted dewm movemsnts
at sea to the south, indicating that some murelets do not forage immedistely
adjacent bto nesting areas. This finding supports earlier suggestions that
at-sea distribution in some areas may only approximately depict nesting in
adjiacent coastal forests {see Sealy and Carter 1984%.

Nesting Hecords

O 7 August 1874, the only Marbled Murrelet nest to be found in California was
discovered in Big Basin Bedwoods State Park, Santa Cruz County {(Binford et al.
1975, ®inger and Verardo 1975}, The nest was located on a2 45 w-high branch of
& 51 w-high cld-growth Douglas-fir located within o virgin stand dominated by
Dovglas~fir and coast redwood. The nest site was a deprezsion in the branch’s
hark surromded by & rim of moss { Isotheciun coristatum) and droppings that was
looated 6.8 om from the trumk on the flat base of the 41 om diameter wide and
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18 m long brench., Further details on this nest have been described by Binford
et sl. (1878) and the nest, eggshell fragments, and the downy chick found in
the nest, were deposited in the Californis Acedemy of Sciences [specimen nog.
CAS BT17, BERYS]T. This nest is one of four tree nests that have been
discovered throughout the bresding range; itwo other tree nests have been found
in the U.5.8.8E. {Ruzyakin 1982, Hechaev 1988) and one has been found in
southeastern Alaska (Guinlan and Hughes 1984). A1 of these itres nests shared
comnon charscteristios by being locabted on vegetated branches of conifers with
an open crown structurs which afforded easy sccess for adolt murrelefs and a
clesr flight peth for fledging juveniles. In {alifornia, these nest-zile
charscteristice are hest provided in the old-growth Dougles-fir and coast
redwood forests found zlong the coast between the Oregon border snd southern
Monterey Counhy.

Gther evidence of the use of old-growth fTorests for nesting in California is
provided by records of downy young and fledglings found on the ground at
inland localities {(Carter and Sealy 1887; Table 13. Fifteen of 17 records
ccourred in Californis State and County perks that sre composed of old-growth
stands of ecoast redwood and Dougles-fir, while the Loma Mar record is
immediately adiacert to one of these parks (Memorial Park) and Seguois Park in
bureks was probebly composed of old-growth forest at the time Lok v
discoverad in 1324, In addition, eight fledgiings have been found
Basin Redwoods Stats Parl in the =same general area where the nest wa
The discovery of the nest in 1974 moy have heightened awarensss and interest
in Marbled Murr ta, and this probebly accounts for the regular findings o
fledglings in Bazmin and in other wparts of the sitate since 1874,
fation of grounded downy young and fledelings with old-growth for
ports the ocontention that murrelets nest only in
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COMNSERVATION PROBLIMS

Loas OFf Old-Growth Forests
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conservation problem facing Marbled Murre
bt egpecially dn California (Remsen 1978, Harris et al. 1875,

et al. 1880, Sealy and Carter 1984, Carter and Sealy 1887, Marshall
Fxternsive logging of coasstal old-growth forests in California has
ince the early 1800's {reviewed in Green 1985, logging begen in
central California {Sonoms to Monterey counties), expanding throughout
northern Californis in the wid 18007s. Timber supplies were first exhausted
in the Ssn Frencisco Bay ares, especislly in the Oskland Hills and east side
of the Santa Cruz Mountains by the 1870's. Lumber production increased
steadily wbhil the depression in the 19307s when the industry was affected
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weverely., Rescovery ccourred in the 1%407s. Production surged in the 18507s
and remsined at high levels through the 1870's but some decline followed in
the early 1880°s (Fig. &).

By 1978, less than 158% of the originsl 1.9 million acres of cld—growth redwood
remained {Green 1585}, About 30% of remaining old-growth redwood acresge {or
about 4% of ites originel acreage) had been preserved in parks., The first
redwood park was established at Big Basin in 1802 by the Btate of California,
tollowed by the deeding of Muir Woods to the federal government in 1807, The
Save-the-Redwoods League was Tormed in 1817 and acquired old-growth redwood
foreste Tor parks mainly from the 19207s to the 1940°s. Trom 1988 to 1878,
additional old-growth redwood forest was preserved by the sstablishment and
exponsion of Bedwood National Pavrk.

About 83% of 1878 old-growth redwood forests in Cslifornia ocourred in
Mendocino, Humboldt, and Del Norte counties while about 88% of park acres of
cld-growth forest occourred in Humboldt and Del Horte counties {(Table 12},
Parks contained between 1.1% and 40.8% of a countlies’ old-growth redwood
aores; parks in Mendecino, Sonoms, Marin, and Monterey counties only contained
between 1.1% and 15.4% of total 1978 old-growth acresge in each county.

Since Marbled Muwrrelets appear to nest only in coastal old-growth forests,
this massive removal of potential nesting hebitat must have resulted in
removal of sctusl nesting habitat. VYet, the vest majority of old-growth
removal by logging ocourred prior to when ornithologists became aware that
murrelets nested in this habitat. While there is no direct evidence that
murrelet nest trees have been removed in California, we have uncoversd some
indivect evidence that suggests this has ccourred:

1y In July 1923, J. Grinnell (MVZ fi=ld notes) noted extensive murrelet
sctivity at Carlotta, Humboldt County. He reported murrelets flying low
enough to be seen and heard very clearly ssveral times as well as civeling
overhead, =zll activities strongly suggestive of a nesting area as Grinnell
guspected {(see eariier ewcerpt). It appears that Grimnell did pobt return to
Carlotta until July 1929 after which the following notes were made:

"ess This morning [15 July 19291, at jgust 5:30, I heard the
well-knomn notes, “sgueecel,” of the Marbled Murrelet. The
notes came Trom off over the Van Duzen Valley which was
blanketed by high fog. ¥r. Wilder says that he has not himself
heard these birds since the redwoods were lumbered off the
hillmides back of hiz place - since 18923... . This morning [17
July 19281 heard Marbled Murrvelets out over the Van Duzen
Valley at 6:20 and again a few minutes later... . AL B:40 a.m.
8 Julwy 19301, iving in bed oubt-of-doors, T heard the well—
known notes of Marbled Murrelets high overhesd., There was high
fog, higher than usaal. So, despite the cutting of timber, on
hills back of Wilder’s, the murrelets still nest somevhers up
the Van Duren Valley. .... &t 4:20 sa.m. [3 July 18327, the
first fog-blarketed morning since we came, [ hesrd the "wild
cries” of Marbled Murvrelets going down the Van Dusen Vallesy --
perhaps two. The fog ceiling was sbout 300 feet high, judging
‘hy its level along the hills.... At 5:37 [ssme davl, sgain
heard murrelisets but up in the fog apparently, as from an open
lookout T could see nothing."
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Murrelet activity reported from 1929 Lo 1932 (i.e., distant, brielf calis}
olosely depicts hehavior of murrelets in transit between the ocesn and nesting
areas Farther inland. This hefore-snd-after-logging series of observations
strongly suggests that a Marbled Murrelet nesting ares was eliminated or
greatly reduced by logging of old-growth forest where murrelets had been
detected.

2} On 18 May 1914 while campsd on Majors Creek, Santa Oruz County, W. L.
Dawrzon {1823

... roused at esrly daym to mee a derk meteor orossing the sk
syl going dovm the valley. ., .bwt because the bird was silent,
let the incident pass unchallenged. When, however, some
fifteen mimites later T hesrd cories, wmeer, meer, as familiar as
the voices of childhood, T sprang to my feet. Two pairs of
Martled Murrelets passed overhesd in full ory, each Foing
straight down the vallsy at a height about twice that of the
surrounding redwoods.  The following morning, Sundsy, T
believe, az I lay dozing. the cories of Murrelets again aroused
me, and T woke up to count six passing parties,; all descending.
Somewhere on the slopes of Ben Lomond there is o nesting colony
of Marbled Muorelets, and these birds were returning to sea~
duty after spending the night with theiyr wmates or young,”

I

Dawson aptly described murrelets in transit along what appeared to be a
regulariy-used route. On 25 July 1887, 7. (. Sander attempted to duplicete
Dawson’s chservations by conducting a davn census at the junction of Majors
Creek and Smith (rade Road {Carter and Sander, unpubl. data)., Ko surrelets
were detected, suggesting that either they no longer use this flight roule
and/or they no longer nest farther inland, This aresa of the Santa Crug
mountains has been evtensively logged and little old-growth forest remains.

3y From 16 to 24 July 1881, RB. A. Erichson {unpubl. data} noted high levels
of wmurrelet activiiy at Terwer Valley, Del Horte County, including high and
low flying, circling and seaward flight, and clear and faint calling. On 21
July, he conducted a census between 0557 and 0748 hr and recorded 2 total of
47 detections of single or Tlocks of murrelets {=ix were wvisual observations
and a maximm of three murrelets were detected at once}. This behavior
appeared to indicate both activity associated with a nesting area plus
murrelets in transit from this and other nesting areas farther inland to the
OB, Bven while making these observsiionsm, leogging was occurring a short
distance up the valley. On 10 July 1987, T. G. Sander sttempted to duplicate
Frickson’'s ohservations by conducting a census at the same location {Carter
and Sander, unpibl. data). Between 0528 and 0600 hr, he recorded a total of
13 detections, of which four were visusl and a meximum of two murrelets were
detected at once. This apparently reduced activity was comprised only of high
Flying, faint calling, and seaward flight: this suggested that wmareleis no
longer nested in close proximity to the observation Jocation buf they still
seemed to be using the vallev as a flight path while in transit to the ocesan
from nesting aress farther inland. Between 1981 and 1887, wost of the old-
growth forest visible from the end of the Terwer Valley Foad had heen logged.
These ohssrvationg suggest that & nesting ares bhad been lost.

These cases of before-and-after-logging compariscons of murrelet activity
substantiste that nesting habitat has been removed by the logging of old-
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growth forests in California and provide further indication that muorelets
reguire old-growth forests for nesiting habltat. The lack of activity
suggestive of nearby nesting after logging suggesis that murrelets did not
nest in recentlyv-logged areas {(examples 1 and 3} and have not recclonized
voung second-growth forest {ewample 2). It ig not possible to determine
whether displaced breeders had joined birds nesting farther inland, that were
detected vears after logging in cases 1 and 3, bub asctivity was so reduced in
both cases that this appsars unlikely.

Such comparisons hold promise for examining the effect of future logging of
old-growth foresta on Marbled Murrelet populations. With more detailed and
consistent measurement of murrelet sctivity before and afiter logging to take
into account deily variation in activity, much could be lesrned of the effect
of logging on murrelets at logged and sdjacent sites. We suggest thsat
marelet censuses be conducted prior o the future logging of {orest stands
ard that feollow-up monitoring take place thereafter. Such censuses wust be
highly standerdized for appropriate compariscons to be made.

Gill-net Fishing Mortality

While gignificant mortalities of Marbled Murrelets in nearshore gill nets have

heen reported in British Columbia and Alaska (Carter and Sealy 1984, Sealy and
Carter 1984), little attention has been paid to knouwn mortality of murrelets

in £ill nets in Celifornis. Hxtensive nesrshore gill-net fishing ooccurred
betwaen Monterev Pay and the PFussisn River {Sonoma County) in central
California between 1979 and 1887, resulting in a hesvy mortality of sesbirds,
especially Comon Murves (Fvens et al. 1882; Atkins and Heneman 1987; Takehkaws
et al., in press). Only three Marbled Murrelets were observed in nets during
& shipboard byestoh mondtoring progrsm conductad by the Californiz Department
of Fish and Game (P, W. Wild and . W. Heugen, wnpubl, data). Two murrelets
were caught in a net set for white crosker (Genyonemus lineatus) at a depth of
19 w of f the mouth of the Pajarc River in Monterey Bay on 3 Decswmber 1981 (see
Sealv and Cfarbter 1884) and one murrelet wae cpught in a crosher net set al =
depth of 27 wm about 3 km off San Gregorio Creek, San Mateo County, on 21
November 1588, Despite this seemingly low level of observed gill-net
mortality, large numbers of dead Merbled Murrelets were found on Monterey Bay
heaches between October 1880 and January 1981. In October 1880, 24 dead
murrelets were estimated to have washed ashore on Marina State Besch and at
Seaside while 30 and 48 dead murrelets were estimated to have beached in
December 1980 and January 1981, respectively, on Sunset and Zmudowski state
besches (CDOFG 1881, Also, Stenzel et al. {1988) reported two desd murrelets
onn Laguna Creek Beach and four dead murrelets on Sunset State Beach in
November and Decenmber 18980. These six birds comprised about 268% of all
Marbled Murrelets found on Point Reyes Bird Observatory besched bird surveys
slong the California cosst from 1871 to 1885, indicasting a2 much higher than
normal level of mortality.

The gill-net fishing effort in cemtral Californis wag concentrated in Mopterey
Bay from 1979 to 188Z. In 188%Z, gill-net fiching was probibited in waters
shallower than 10 fathoms {extendsd to 18 fethoms in 1584) south of Weddsll
Creek due to high seabird movtality. By 1883, fishing effort had shifted
northward into the Gulf of the Farallones and Bodegs Boyv areas., Fishing
clogures in 1982 and 1983 prevented gill-net Tishing inside 10 fathoms belween
Falf Moon Bay and Pigeon Point, Tn 1884, 10-fathom closures wers imposed from
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Point Montara to Miramontes Point and from Tunmitas Creek to Pescaderc Point,
while a 25-fathom closure was imposed from Franklin Point to Waddell Creek.
Tn 1887, gill-net fishing was prohibited in waters shallowser than 40 fathoms
from Waddell Creek to Point Reves and completely prohibited north of Point
Reves. These restrictions have lad to the virtusl eliminstion of nesrshore
gill-net fishing in central California at present {see Atkins and Henemsn
1987 Tekekawa et ml., in press).

srem closures were solected to exclude areas of highest sesbird and ssrines
mammal mortality but additional mortality of Marbled Murrelets probably
oocurrad north of Monterey Pay, especially in non-protected shallow waters
between Miramontes Point and Tunitas Cresk and between Pescaderc Point and
Franklin Point where murrelets cocur in high mumbers off the southern nesting
region (Fig., 2 see Tables 4,56,8). It is notable that, in the latier ares at
Pigeon Foint (where murrelets have been reported most vegularly to AB), no
mirrelets were rveported from 1983 or 1984 (Table €). However, 1t ls possible
thet marvelets were obhserved but not reported {or recorded) since Sterling and
Camphell {1983} reported 81 murrelets abt Afio MNuevo State Reserve on 25 August
1984, whereas no such record appears in the AB Tiles (Table 8).

T iz difficult to determine how many Marbled Murrelets were killed in gill
nets in central Californiz. We belisve that on the order of 150 to 300 birds
may have been killed between 187% and 1987. It is wnot known what proportion
of birds killed were local breeders, since murrelets killed in Monterey Bav in
the npon-breeding season way belong to local and more distant breeding
populations. If 50% (ov 75 to 160 birds) were locally breeding adults, gill-
net fishing mortality could have eliminated over half of the central
California population, estimated at 225 breeding birvds in 1980 {see abovel.
However, inland censuses at known nesting areas conducted in 1876 and 1887 at
Big Bamin and in 1987 at Butanc and Portola state parks, indicated little
change in activity at Big Baszin and at lesst moderate levels of activity at
other areas (Appendix 1, see Figs. 3,4), suggesting that the impact of giil-
net mortality was not great. The most likely explanation is that there was
substantial impact early on but that this did not continue in a big way up to
1687, The central California pooulstion also may have been slightly larger
than found in 1979 and 1980, which is supported at lesst recently by counts of
271 murrelets off the northern Ssnta Crus County coast and 110 murvelets off
Afio Nusvo State Reserve in July 1987 {Teble §; see Campbell =t al. 1987,

wWhile the central Californis population has survived through this era of gill
netting, it may have done so only on the "coat-tails" of protective measures
simed at reducing the mortality of other seabirds, especislly Comwon Murres.
Tn fact, concern over the welfare of this population was not expressed during
discussions to reduce seabird mortality smong state and federal agencies,
envirommental groups, private research groups, and fishermen (H. R. Carter,
ners. obs. . In large part, this was due to the lack of summarized
information on Marbled Murrelets at that time.

il Pollution

The threat of oil pollution to Marhled Murrelet populstions has been little
addressed (but see Sealy and Osrter 1884) hecmuse few ingstances of oiling heve
been reported in the northern parts of the range where murrelets are more
atnmdant snd have been more extensively studied {Racey 1930, Richardson 1958,
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Kozama 1871}, In comtrast, there are several instances of wmortality from oil
spills in California {(Table 13). After the March 1837 Frank H. Buck oil
apill, 14 olled Marbled Murrelets were Tound on San Frencisco and Bolinas
beaches:; more may have been killsed, since some unidentified muwrelets and/or
small alcids alsc were reporited, and not 21l beaches were searched Tor dead
Wirds {Aldvich 1938, Moffitt and Orr 1938). This was the worst incident of
Merbled Murrelet ciling reported. Marbled Murrelets were not recovered in the
1949 Santa Barbars or the 1571 San Francisco oil epille {(Streughan 1871, Smail
et al. 1972). However, dezd beached bivds were not emmersted in the latter
spill.  As with other small alcids, Marbled Murrelets are likely to die
shortly after oiling, and thus would be expected to be found dead on beaches
for the most part {(Pege and Carter 19846, Stenzel et anl. 1088}, Extengive
docwmentation of live and dead beached birds ocowrred during the November 1084
Puerto Ricen and February 1586 Apex Houston oil spills (PRBC 1985 Campbell et
al. 1988; Page asnd Carter 1888; Page et al., in preasg). Only one and three
Marbled Murrelets wers found on beaches during these spills, respectively.
However, G, J. Strachen {pers. comm.) independently recoveraed three other
murrelets during the latter spill at the Afio Nuevo State Reserve such that
more were killed than reported.

These records of oiling were obitained during large spills which received some
attention by ornitholeogists. Chronio oiling has ocourred in southern and
central California since the 1800s and probsbly several large spills ocourred
prior to 1937 in which seshird mortality wes not examined. Streator (1647}
noted "many dead on the beach, il sosked" in Santa Cruz County and Munro
{1867 provided evidence of chronic oiling of Marbled Murrelets in the 1850s
at Morro Bay. Since the 1980s, offshore 01l development in southern
Tmnlifornia has probably increased levels of chronic oiling there. Deasd oiled
murrelets on Las Varas Ranch Beach in 1878 and Hope Ranch Beach in 1956,
located near offshore oil rigs in Hants Barbars Charnnel, probably were victims
of chronic oliling.

To date, oil spills and high levels of chronio oiling of szeabirds have been
restricted to southern and central Californis {(Stenzel et al, 1888, Tt is
not, known to what extent oil-related wmortality may have affected breading
Marbled Murrelets in California. All oiling records hove been obitained during
the non-breseding zesson or oulside the breeding range in southern Celifornis
art thus may have involved local and more distant bhreeding birds. Only the
Apex Houston spill affected birds in cosstal aress adjscent to the southern
nesting region where local bresders ccour in winter {see Page and Carter
1988, However, chronio oiling in cenbtral Californis in the early 1900z has
been thought to be responsible FTor population declines of several seabirds at
the Farsllon Islands (Ainleyv and Lewis 1574} and may also have affected
Marbled Murrelets to some degree.

Outer continenial shelf oil development is proposed for the near fulure in
northern Californis (lLease Sale 91, February 1889 {postponed]) snd central
California {lease Hale 119, 19281). If this development proceeds, the threatb
of oil polluition to Marbled Murrelets will grestly incresse becsuse these
tracts are located near ccastsl regions where murrelels are oconcentrated at
gen. In novthern Celifornis, oil development has been proposed as far north
as Trinidad. Oil spilled south of Trinidad could easily wmove the short
distance northwerds throughout the ares of largest concentration of murrelets
in the gtate, between Bureks snd Crescent City. During the Puerto Ricen oil
spill, =il glicks travellsd an even greater distance north from the site of
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the spill {(FRBO 1985} than the distance postulated above. Spitls from
propogsed  developmants off the Mendoocino, Santa Cruz, =and Sen Matso county
coasts could result in elimination of the small nusbers of morrelets that arve
thought to breed in these arens.

DISCIESION
¥hy Are There So Few Marbled Murrelets In California?

The small mumbers of breeding Marbled Murrelets in California csuses concern
over whether this population iz in danger of extincetion. To address this
concern, we foous on two central questions: 1) Has the wurrelet population in
California always beon smell, or has it declined?; and 2} Are current threats
to Marbled Murrelets likely to result in decline {or further decline} leading
toward exbinotion® COwing to the little gvesilable daota on Marbled Muoyrelets in
California and elsewhere, sspecially for how populations respond to
perturbations, we try Lo answer these questions to the best of our ability
through speculating on patterns that have arisen from our examinstion of the
data.

There are little historical data on the mumbers and distribution of Marbled
Murrelets at sea in California to compsre with present day information to
determine 1f & decline has ocourred or is occourring (see Sealy and Carter
18384}, ¥We have umeoversd only some evidence which may indicate that a decline
has ocourred:

i} Marbled Murrelets may have bred south of Point Lobos, Monterey Coumty,
where they are not thought to breed currently. Substantial numbers of
Juveniles and sdults, probably well over one huandvred, were vcolleched during
the breeding snd non-breeding seasons near this ares between 1820 and 1340
{Tabhlea 2,3}, Specimen: collecting for museums may have contributed to the
elimination of a small population there. Such activities apparently
comtributed to the disappearance of nesting Rhincceros Auklets (Cerorhinca
monoceratal on the Farallon Islands in the 1860s, and Compon Murres on Prince
Tslond in Santa Parbars Chonnel in the early 1800s lAinley and Lewis 1974,
Tt et al. 1879).

2} Murrelets were guite common in the late 1800s and early 1300z in
northern Monterey Bavy {(Loomis 1898, Mailliard 1904: see Tables 2,3). Today,
few murrelets ocour along this coast during the breeding sesson and they have
been recorvded at only two inland localities in this area, slthough they are
regularly meen there during the winter. Almost all old-growth forssts have
been removed Trom this part of the cosst, especially behind Soguel and
Capitola. Loss of cld-growth nesting habitat may have resulted in declins,
poseibly sugmented by early specimen collecting.

3} Murrelets may have bred previcusly in the vicinity of the Golden date
{presumably Marin County but possibly in the Oskisnd Hills) where they are not
thought to nest currently. J. Crimnell (MVZ field notes! noted "lavge numbers
of unidentifiasble murrelets, [etc.] ..." as he neared San Frencisco Bay on ¥
Saptember 1886 while returning from a trin to Alssks. ¥n addition, the
numbers of murrelets found desd on heaches near the Golden Gate after the

Maroh 1837 oil spill were puch higher than would be expected today where 1t isg
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Aifficult to find murrelets any time of year. Blimination of & small
nopulation in this area may have resulted from oil pollution and/or removal of
old-growth nesting habitat in the late 1800z and early 1800s. It iz doubiful
that the mmmbers of murrelets here were ever large due to the apparent lack of
specimens from this area in museums (although the California Academy of
Gciences collection was destroyed by fire during the 1908 ssrthquake}. There
do nobt appesr to be any historical observations in the Golden Gate area or
ingide San Francisco Bay during the middle part of the breeding sesson (see
Mailliard 1804, Grirnmell and Wythe 1927, Stephens and Pringle 1833) but small
menbere could have been overlooked.

4y Although there does not appear te be any historical informstion on
wmurrelets along the coast of Mendocine County, there does not seem Lo bhe any
reason why they would not have oocurred there in much larger numbers than 1s
currently known. At preszent, almost all old-growth forests in this ares have
baen removed. The removal of old-zrowbh nesting habitat in these aress may
have led to declines or extinction there before being esteblished as nesting
areas by ornitholcogists. This area waz one of the most insccessible along the
cosst and was visited little by early omithologists that recorded birds on
the ocesn o who were sware of murrelets in forests.

some sress, there is no evidence to suggest that munbers of murrelsts al sea
opposite known present-day nesting aress have declined or are declining. But
it is curious that there are not wore miyrrelets in these areas. Certain other
aloids with similar breeding ranges in the Wearth Pacific reach large
population sizes in California: Common: Mures - 383,000; Pigeon Guillemot
{ Copphus columba) - 16,000; and Cassin’s fsuklet - 132,000 {Sowls et al. 1980}.
Comversely, other asleids ocour in Californias in smell oumbers: Ehincoeros
suklet - 260 and Tufted Puffin {Fratercule cirrhata) - 280, However, these
latter species appesr to be limited by the aveilability of suitables nesting
habitat asnd have been undergoing range conlraction and ewpsnsion slong the
west cosst during historical times and at present {(Ainley and Lewig 1974,
Sowls et al. 1980; sinley and Boekelheide, in press).

We suspect that prey rescurces do not limit the Marbled Murrelet population in
Califormis to ite current smell size, but little is known of morelet diet in
the state. R. H. Beck [(MVZ field notes) noted thal: ot 24 HNovember 1210
", ..the Marbled Muwrrelets vesterdsy [had in their stomschs! 2, 3, 4, or §
small sardines [Bardinops sagax] about 3 inches long'; on 28 November 1810,
¥Marbled Murrelets had "sardines 2 to 3 inches long in stomachs”: on 186
EFabruary 1811, "a six inch nsedle fish [possibly Bandlance Ammodytes
hexapterus] swallowed by Marbled Murrelet inside bill when picked up, f{ish
Just caught": snd on 1 March 1911, a Marbled Murrelet was collected with & "8
1/2 inch fish in stomach.” These notes were mede by Beck while collecting
Birds in the vicinity of Point Pinos,. Monterey County {(see Beck 181G},
Sardines and sandlance are midwater schooling fish that assrve as the chief
part of the diet of the Marbled Murrelet elsewhere during the breeding season
{Seply 1975b, Carter 1884). VWhile sardines were once more abundent off the
California coast, they have been replaced by Northern Anchovy {Engraulis
pordax) which murrelets probably largely feed on at present. Ten murrelets
collected in early fall frow northern Monterey Bay in the late 18970°s were
noted as feading mainly on anchovy and to a2 leszer extent on sandlance (P, K.




Kelly, pers. comm.). Anchovy have been found in the diet of Marbled Murrelets
in southern British Columbia and Washington (see Carter 1984), where sardines
were also more abundant.

While we are unable to establish firmly whether a decline has cocourred in the
Marbled Murrelet population in California, the removal of vast areas of old-
growth forest nesting habitat certainly could have caused a dyamatic decline.
While some evidence exists for mortality of Marbled Murrelets from oil
pollution and gill-net fishing in central Celifornia, the levels of mortality
experienced Lo date appear to bhe low encugh for this small population to
persist. On the other hand, removal of oldegrowih forest nesting habitat
could easily scoount for the current distribution and small numbers of
mirrelets in central and northern California, This oconclusion leads us to
coneider the effects of continued removal of old-growth forests on the
continued vishility of the Marbled Murrelet populstion in California.

Foture OF The Marbled Marrelet Tn Califormis

Marbled Murrelets currently appesr to be dependent on old-growth forests for
nesting habitat in California =snd in other southerly parts of their breeding
range {(Sealy and Carter 1984, Carter and Sealy 1887). However, there is
insufficient data on the distribution of nest sites or the variety of nest
sites ugsed in old-growth forests to determine if they are restricted to
specific parts of or are digtributed widely in these forests. In the former
case, it could be possible that significant proportions of the population
oocour in smell areas of forest and if these patches of nesting habitat are
preserved, the population may persist near current population levels.
Howsaver, in the latter ocase, continued removal of nesting habitat would
probably result in a decline in the populatbion size, possibly proportional to
the amount of habitat lost, In very rough terms, about half of remaining
old-growth redwood forests in Cslifornia are currently preserved in parks
(Green 1985). Murrelets have been detected in many of these parks and
probably nest there in some number, The question arises as to whether
sufficient habitat occurs in perks to provide for the continued existence of a
visble breeding population of Merbled Murrelets in the state.

We cannot estimete the minimal viable population size nor the probability of
extinction at different population sizesz for Merbled Murrelsts due to the lack
of information on demography snd dispersal. But it is evident that the
smaller the population size im, the grester the peobability of extinction is.
Hebitst fragmentation further affects population viebility by separating and
igolating parts of the population into even smaller local populations with
greater probabilities of extinction. In California, Merbled Murrelets clearly
ocour in two main populations.  These populations are separated by a distznce
of at lesst 350 km and, in both areas, surrelets appear to be year-round
residents and vizit nesting arsas in the breeding and non-breeding seasons.
Tt ism likely that little immigration or emigration ococurs in these breeding
populations.

The centrasl California population of a few hundred birds appesrs to breed in a
small fragmented patchwork of old-~growth forest contained mainly in Big Basin
Redwoods, Portola, and Buteno state parks. While this very small population
currently persists, it is highly susceptible to extinction from natural
catastrophes f{e.g., fire, blowdown), man-induced mortality le.g., oil
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pollution, gill-net fishing), and/or demographic and genetic problems. It is
also likely that a significant proportion of this population way occour in
small =matellite paiches of nesrby old-growth forest {(e.g., Mewmorial and Sam
Moboneld parks), and murrelets may be nesting in all remsining old-growth
foreste in this area. Some birds may not be sble to find nest sites and non-
mreeding birds may occur at sea or over land in grester proporvtions than found
elsewhere {Scaly 1878a3. If go, this breeding vpopulation would have heen
eztimated to be even smaller.

1t is not clear to what degres nesting habitst is fragmented in northern
California. TMurrelets appear to nest somewhat continmoaously along the cooast
hetween COrescent Clty and Orick within a strip of old-growth forest formed by
Jedediah Swmith, D=l Horte Coasst, and Prairie Cresk Redwoods State Parks and
Redwood National Park.  In addition, murrelets are known outside of parks in
the vicinity of Crescent City angd near the mouth of the Klamath River {e.g2.,
Terwer Valley, Redwood Bwperimental Forest). Substantial numbers of murreiets
probably coccur outside of parks in this area. Evidence of fragmentation of
nesting habitat is vrovided by & geogravhic pocket of inland records well
south of Redwood MNational Park, along the Van Duzern and Eel rivers (i.e.,
Carliotta, Cheatham Grove, Grizzly Cresk Redwoods State Park, and Humboldt
Redwoods State Park). There is a virtual gap of inland recovds betwsen these
areas (Fige. 2.5 ', The isnlated nature of the Van Duzen-Eel rivers
nopulation, the relstively smell numbers of birds known of{ cossts near this
ares, and the low levels of activity noted at inland localities in the recent
past suggest that this part of the northern population already could be
nearing extinction. North of Trinidad sppesrs to be the only ares of the
astete where there is, as vai, no suggestion thalt the murrelet population is
currently nearing extinction. However, murreleta persist there in low mubers
of probebly around 1000 birds. Purther reduction in wumbers probably will put
thisz population in a much greater denger of extinotion.

Dy assessment is that continuwed removal of old-growth foreste outside of
parks undoubtedly will cause decline in the murrelet population. The very
zmall sizes {low hmdreds) and izolated nature of the central California and
Var Duzen-Eel rivers populations at present may mean that they are spprosching
the threshold where smell populations have difficulty msintaining themselves
{Lacy 1987). This leads us to belisve that they probsbly will not persist far
into the fubture if they becoms any smaller. Additional removael of old-growth
forest nesting habitat in these aress will shorten the time to extinction and
increase the probability of extinction from other factors., While the Trinidad
to Crescent ity population probaebly will persist farther inbto the fulwe, it
faces a similar eventual fate. We feel that the Merbled Murrelet population
in Californis is hesded for extinction and that intensive mansgement efforts
sre recuired to prevent this from occurring or from inevitably coourring in
the not too distent future. Such efforts should be fooused on the northern
California population which appears at this point to have the greaitest chance
of wersisting into the future and wheve substantial old-growth forests gtill
occur outside of parks.
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Table 1. Inland records of downy voung angd Fledgling Marbled Murrelets in
California (gee Figure § for locations).

fal Locstion Dete Motes Souroes
DORWY YOUNG
1 Big Basin Redwoods 7 Aug 1974 in nest Birford et al, {1875}
1% Singer & Verardo {1575}
[CAS BBEUBY
2 Fupboldt Redwoods 13 Sep 1879 le54) grmundl 3. W. Harrie {(in 1itt.}
SF (Rockefeller Grove) [HoM 67521
3 Memorial Park L Judl 1982 on growed O, Eemnity {pers. coum. )
FLEDGLINGE
4 Rig Basin Redwoods 18 Aug 1880 on ground Cutler & Pugh (19805
ap Sdnderson (1972);
Singer & Verardo (1875}
5 Y i " 17 Jun 1973 on oresk Park records
& " " " 9 Sep 1874 on ground  Singer & Verardo {1875}
7 " " " 12 Jun 1878 on ground  Park records
8 1 " " 4 Jul 1978 o ground b "
G " " * 31 Aug 1877 em grovrkd  BErickson & Morlan (1978}
[CAR B5960]
10 " " B 14 Jun 1979 on ground  Pork rveoords
[CAS 712287
11 " " b 11 Aung 1982 on groundd  Park records
12 Loma Mar 31 Aug 1985 on grouryl . Kenmmitz
{pers. comm. )
13 Memovrial Park Jul 1873 on groumd " "
14 Portola P 15 Jun 1857 o CTesk Anderson {18743
15 " " 27 Jun 1871 on gravmd DeSante & LeValley
{19713
16 " " sy 1872 on groumd B, G. Elliot (Amer.
Birds Files)
17 Prairie (resk 13 Aug 1984 on ground Park BEeocords
Bedwoods 8P
18 Heguols Park 4 Jul 1924 on ground 8. W. Harris {in ligl.}

{Bureksa} THaIM 25577

! Died in captivity in juvenal plumsge on 20 Ocotobsr 1873.

]
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Tahle 3. Specimens of Marbled Murvelstsz in juvenal plumage collected at zas
in TGalifornia. Specimens sre housed in the Museum of Vertebraste
soology, Californias Academy of Sciences, and Hamboldt State
tniveraity Museum.

Specimen No. Date Locality Collector Source

1 1 Jun 1898 Monterey Bay E. B. Towne, Jr. CAS 75183
2 29 Jun 1807 B 8. H. Beck *10174
3 8 Jul 1892 Monterey L. M. Loomis T 75188
4 g Jal 1892 . B tOTEITG
5 8 Jui 18982 " * "o751T1
§ 12 Jul 1807 Monterey Bay BE. H. Beck L 03 N
7 12 Jul 1807 " " B 43
2 17 Jul 1983 Half Moon Bay W. Lisher 75100
£ 27 Jul 1857 Pacific Grove J. Mailliard T43104
10 28 Jul 188% Monterey L. M. Loomis tTB1ET
11 1 Aug 1882 " " "OTEIES
12 28 Aug 1938 Trinitdad C. 1. Clay HeUM ZHE0
i3 30 Aug 1908 Montersey Bay F. H. Beck CAS 15544
14 i3 Sep 190% " " 15899
i5 2% Sep 1908 " " T 15815
i 22 Sep 1909 " T LBELG
17 22 Bep 1909 " " 15817
i8 25 Hep 1938 Trinidad €. I. Clay HEUM 255%
18 5 Oot 1909 Monterey Bay R. H. Beck CaS 10168
20 15 G0t 1922 " B. Bllis MYZ, 145347
21 25 Oct 1509 " B, H. Beck CAH 15818

38



Table 4. Al-ses vecords of Marbled Murrelets in central California (San Mateo
To. to Szmbs Barbsars Co.) during the 1879-1980 California sesbird
negting survey (USFWE unpubl. data; see Sowls et al. 1880),

Hex
Ho Location Date Mo Neiesl
1 Smn Gregorio Beach to 5 Jul 1879 12 8{Z)
Pescadero Beach
- Pogcadero Beach to Bolss Point 5 Jul 187% 2 ARN
3 Pigeon Point to Franklin Point 5 Jul 197¢ 5 1{1y,2¢2; 1
holding fish
4 Franklin Point to Afio Nuevo Teland 6 Jul 1999 2 123
5 Mo Nusvoe Tsisnd to Grevhound Rock & Jul 1879 3 143
g Davenport 15 Jul 1979 Poood(L)
7 Pillar Point to Miramontes Point 13 Jun 1980 b3 PTEEY, 13y, 04
8 Miramontes Point to Bel Hock 1% Jum 1980 41 LY, E002Y 33y,
1643 ,1(5)
g Tunitas Besch to Pescadero Beach 13 Jun 1880 14 Beiy, 3z, 24
10 Pesoadero Beach to 13 Jun 1880 P 1E)
Bean Hollow Beach
11 Besrn Hollow Besch to Pigeon Point 13 Jum 1880 2z 1i2%
12 Pigeon Point to Afio Nuevo Island 1% Jun 1880 5 Ty, 2(2)Y: 1
hasic plunsds
13 Ao Muevo Island to Grevhound RHock 13 Jun 1980 2 ZilL)
14 Grevhournd Rock to Bl Jarro Point 13 Jur 1880 z 2
15 Table Bock to Point SBanta Cruz 13 Jun 1980 i IR
18 OFf Sarnts Cruzm 14 Jum 1580 3 {3
17 Piederas Blanocas Point to 15 JFul 1880 1 molting
L& Cruz Rock
g Point Sal 15 Jul 1980 2 1{2y: alternate
plumage
19 Point Sal 16 Jul 1880 2 112y slternate
plumage

1 Mumber of flocks by flock size are indicated (e.g.. 2{3) = Z flocks of 3
birdsl.



Table 5., At-ses records of Marbled Murrelets in northern California (el
Horte Co. to Sonoma Oc.) during the 1879-1980 Celifornia sesbird

Heo .
Mo Location Date NO Notes*
1 Trinidad to Little River Rock 4 May 1979 4 2{Z:
2 N.E. of Castle Rock 7 May 1879 & 32,
3 Trinidad to Patrick's Point 10 May 1979 7 141y, 348}
4 of ¢ Wedding Rock 15 May 197 Z 1(2}
5 Steamboalt Rock 21 May 1879 3 1433
g Tolowa Rook 21 My 1979 1 1)
7 Whaler Island 22 May 1870 P 1{2)
g nderts Beach 22 My 1979 2 AN
9 Sigters Rocks 22 May 1879 5 123,13
10 &, of Last Chance Bock 22 May 1979 36 2131y, 1402),2¢3)
11 Crescent City to 22 May 197 {33
False Hlamath Rcckz
12 Cone Rook 3 Jun 1979 5 T2y, 1(3)
13 . of Cone Rock 4 Jun 1979 2 {2}
14 fFalse Klamath Cove to 5 Jur 1879 3 13)
Chert Headlands
if 5. of Hlamath River mouth 5 Jun 1879 3 13}
18 Split Rock to Johnson Creel mouth 5 Jun 1579 44
17 Bridgeport Landing 22 Jum 1999 i 141}
18 Guslals River mouth 24 Jun 18579 4 AR
18 Black Point 24 Jun 1979 1 1iLy
20 Stewarts Point 24 Jun 1979 2 (23
ral of f Big Flat 18 Jul 1879 1 basic plumsgs
22 Point Mo Pazs 19 Jul 1879 1 141
23 Uzmal Bay 18 Jul 1979 4 201,142}
24 Shelter Cove to Juan Creck 19 Jul 1879 i LY
25 False Uspe FRocks 26 Jul 1g7e Z ({2}
2 Scotty Point 1 Aug 1879 4 (4
27 DPalmers Point to Scotby Point 1 Aug 1879 3 141
28 RHocky Point 1 Aug 1979 10 1 HY hird
2% Flatiron Rock T oAug 1979 4 1i4)
30 Patrick’s Point fo 1 oAug 1979 (1)
Little River Reckg
31 Ossagon Rocks to Home Creek 5 May 1980 15 A{1Y,4{(2Y,1(%)
32 Home Creel to Hspa Lagoon 5 Mmy 1880 13 (1,82
33 Eapa Lagoon to RBedwood Creek 5 May 1980 41 1LY, 1502y ,2(3,
IES
24 Bedwood Creek to Stone lLagoon 5 May 1980 21 31y, 82
35 Stone Lagoon to Big Lagoon 5 May 1980 14 TRy, B2, 103
38 of £ Whaler Tsland May 1080 80
37 Whaler Island 18 May 1980 47
28 Whaler Teland to Sisters Bocks 19 May 1980 10 1,302y, L(%)
39 Sigters Rooks 1% May 1980 5 1Y, 2023
A3 False Hlsmath Cove 18 May 1880 Z 1{2)
41 False Hlamath Rock to 19 May 1980 12 2{1y,5(2)
Stratified Rock .
42 plit Rock 19 May 1880 2 1{2}
43 Falese Elamath 19 May 1980 Z i}

4G



Table 5. Continoed,

44 False Klamath to Footaoteps 19 May 1680 4 1y, 1020

45 Footstens to Sisters 19 May 1980 11 i1y, 508

48 Rigters to Bock R 19 May 1980 2 1{Z}

47 Rook R 19 May 1980 2 142}

A8 Rock B to Crescent (Olty breaskuster 19 May 1980 3 161,123

4G Crescent City breakunter to 19 May 1980 32 mostly pairs
Cmstle Rook

50 Cone Rock to Hunter Bock 2 Jul 1980 12 A{1},4(2}%

51 Prince Island Z Jul 1980 2 AR

52 (hrtochell Gulch 18 Jul 1980 i 113

53 Bourng Landing 13 Jul 1880 2 12}

54 False Klamath Bock to Green Rock 21 Aug 1880 20

i

Mumber of flocks by flock size are indicated {e.g., 2{3) = 2 flocks of 3
birds).

In the Species Notes, 48 hirds were reported from Crescent Oity o False
Blamath Book but only 45 bhirvds could be accounted for in the Colony Statusm
Records {record nos. 710},

In the Species Notes, 20 birvds were reported from Petrick’s Polint to Little
Biver Rock but only 19 birds could be accounted for in the Colony Hislus
Records {record nos. 28-23).



Table §&.

At—sen records of Marbled Murrelets in Californis near lnown nesting

regione during the breeding season from 1 April to 1 September (from

Amer. Birds files)

DEL HORTE COINTY

1.0 Castle Rock
2.0 Crescent Uity
2 i 134 143

3 ? £t T

2 g ik 111

2 4_ L1 i

? g % T

2- 6 e &t

? t? bh i
3.0 Point 3%, CGeorge
rg E 14 Tt 14
-'_‘g 2 in 143 2t

BMBOLDT COUNTY

4.0 Elk Hesd

5.0 Gold Bluffs Beach

5.0 Humboldd Bay offshore

g, 1 " "

6.2 " !

7.0 Humboldt Bey
{¥ing Salmon}

7.1 " "

7.2 "

7.3 B B

i‘g . 4 % 84

7.5 " i

8.0 Hurboldt Bay
{Horth Jetty)

9.0 Patrick’s Point 3P

1.0 Samos

11.0 Trinidad

11.1 "

11,2 "

11,3 *

SAN MATHEC COUNTY

12.0 Afio Musvo SR
12& 1 kA Tk 11
13" 2 e e it
129 3 31 T i
12.4 T
3 43 . 5 13 13 i
12 vﬁ 34 3 '

12

&
18
pas

P Jul

Jul
haig
Jal

May
A
May
Aoy
Jul
Apr
Mey
Aug

May
Apr
Anr

spring

6

17

My
May

Jul
kil
Jum
Jul
Maw
Apr

Jui 1

Jul
May

Jul 1

May

Spr ]

Jun
Jul

Jul 1

Aug

Jul

Jurk
Jum

19748
1978
1979
1979

1980
1981
1981
1983
1987
1881
1981
a8z

1879
1983
1970
1973
1473

1974

1976
1974
1978
1878
1876
1879

e

o
i

]

poik
5]

T &7 L0 et The S 0 D

forh

25
a0+

10+

30

B DD DD DO

[
L5

TROBI b dfe 0BG

N

[l

Z bamic plunsge

calling and chasing
each other

i1 basic plumage
seen on pelasgic trip
Pairs

pairs

pairs
chearved from boatl
CHONEROTL

pairs, observed from
hoat

high ocount

pairs
hasic plonage
Taire
basic plumags
palr

altsrnate plumage
alternate plumage

3 basic plumage

i alternate, I bhasic
wlumage

combined total with
Pigeon Point

P



%
£

2.
1%.
iz,

-
Eodee

iz,

12.

I

k-
a3

R S T
w3 el md oeed el w3 el

et ek B

X Ny b (2 D

,,zo B
b LR LFE i G0 PN Rt

2%
24
25
26
29
28

2%

S0 OO R

T3 b

o e Lo DD e

¥ it
it L33
k3 tE
¥ £
¥ 5
T tf
¢ it
I3 '
't &
¥ 13
131 iy
iR T
111
13 ¥
i3] i
£ 124
L
kA I3
[31 TE
1 134
¥t ¥
t [}

Cad

DS POt ad
SO D0 LD O WD LT DD et QD el O

13
it
13

2
i i
£

Garos Creel 10

Half Moon Bay 23

13
i 133
1 1
it t
4t
it it

Highway 1

milepost

i

O

! 18
1% »j-g

{gt 73
L300
" 26

Pescadero Creel/ 21

Point

153 ¥ g
134 i 26
Ea H 4
13 fE 3“‘”@-
13} i 28
Pigeon Point 4
kA1 (i":ik

" v 13
" 14

o s

<1 oy
(81 8
" )

Aug
Aug
Ay
Juad
Jun
Jul
May
Arg
Aug
Jul
Mg
Aug
Aug
Aug

L Jun

A

SR
Juil
A
Aug
Jum
Jul

Jul

Jul
Aug
Jun
Jul
Jul
Jurd
Jul
Jul
Aor

Aprr
K}"_i}_

Jul
Jur
Jul
Jul
Jul

b Jul

Apr 1

1973
1974
1875
1976
1977
1977
1978
1979
1879
1980
1986
1980
1981
1981
1982
1982

1983
1883
1983
1843
1988
1487

1887

1977
1863
1573
1873
1978
1875
1878
1843
1584

1986
1962

Gt

[y
LD N LD D U
]

ok
~ ey
L3 ey ] O O L

[ VY
[ IR

NIF T

Jul 1

Ang

(R A

Jul
Apr

Jul o 1ae”

A
a2 OF bt O

b

S
0 T Ly LS D b O

(]
e

.

.....

~3
[Tl
e

O b 00BN

12
Firrand

116

5

1
20+

5
12
15

2000 ke

L B2

3

10
18
g

MRNY

i
Sk

3 ey

=,
st

B ad QO D

pair, courtship flight

within 1 km of zhore
“highest count this
vear iz low”

alternate plumage
"high manbere of voung
with adulte’

feu juvensl plumsge,

1 besic plumaze

waire

Juvenal phmage

1 basgic plunage

alternate plumage




Table

-

e d =3

3
-

ke

kS

prad beh pd ek bed et b $500OED

o

i e R
G2 edm L4 D0 bt O

[
P T B |
fs

- il
L
7.18

.
R

bk oed Gk fmrh ek ek

PO e

&

P ORNE PO ORI [N ket bk ek

W G

A

B

I3

[ R ]

i
y
i
i
1
1
1

e
4
s
-
hrs
{
o
{
7
7
i
7,31
il
4
{
i
i

s
[V

@ a

ok ket b

s

17,37

17.38
17.3%
17.40

i7.4%
17,42
17.43
17.44
i7.45
17.4%
i7.47
17.48

[N SN R
_XDC.@CO

.0
1
.2

& ot
&

€ L i

Pigeon Point

Billar Point

i

L3

ined.

[}

v

9
i
z
5
G

I S
-1 Oh

12
23

oy

el

1z
15
i1

il
7
30

2

[ RN R RS B LI S R R 3
ot B e el e (Y GO DD

9
9
9
9
9
g
g
i

B
i
E
i
k3
i
3

i
i

;

1872
1892
1478
1973
1873
1978
1975
ig7a6

May 1876
Jurs 15%86
Juir 1876
Jurny 1976
Jul 1876
May 1977
Moy 1877
Jum 1977
May 1979
Jun 1879
Mar-13

May 1950
Aug 1980
Mg 1982

Apr 1988
Apr 14986

I Apr 1086

Apy 1986
Mmy 19HB
Jurn 1888
Jul 1588
Aug 1988
Apne 1687
Jumn 1887
Jul 1987

Jul 1868
Jul 1965
Jul 1876

o

£
W CR D

L]

L0

i

¥
po !

e
[ ™ ]

.\
Cad OFE BNI RO DD ok LT D LR oud

o)

[T

[l st
Car DN D

[ NN ) I e S ]

WAENY

oy

plumage

L
iR

jeEN A e
hasic plhumge

high muamber of 20
day census

alternate plumage

nELT

L

"spring total

"highest count this
vear is low"

16 on water, 7 flyving
N, 2 hasic plumage

4 on water, 3 flving M
alternate plumage
alternate nlimage
1 guvenal plumage

"high mumbers of voung
with adults”
basic plumage



Table 6, Conbinued.
HANTA CHUZ COINTY
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Table 7. At-gses records of Marhled Muorelets in Californis outside of known
3

nesting regions during the breeding sesson from 1 April to
1 September.

HNo. Looation Date Birds Notes Source

MENDOCTHG ONTY

1.0 Bear Harbor 24 Apr 1882 24 pairs Amer. Birds files
2.0 fualala Biver 6-8 Jun 1880 6-12 alternate plumsge " "
3.0 MoHerricker 5 Apr 1977 Z i rrate, N "

Beach SP 1 =10 plumage
4.0 Mendooino G Jul 1978 1 " "

SOMOMA COUNTY

5.0 Bodega Bay 15 Aug 1867 i Amer. Biwds Files
5.1 " " 12 Aug 1573 3 " "
5.2 " " 12 Aug 1876 Z sl terzmu , " "

et

i plunege
3 " " 23 Apr 1878
.0 Bodegs Harbor L3 Apr 1884
.3 Bodega Head 10 Jul 1983

1 Tasic plumage
" b 11 Aug 1968
?1“

resic plunsags

bt LF) ek ek BY0D

1
.2 N " 25 Aug 1881
8.0 TDoran Beach 11 Aoy 1980 found dead on Stenzel et al,
besch {1988
9.0 Goat Bock 31 Jul 19885 5 2 alternate Smer. Birds files

Al
limsge

9.1 " " 18 Aug 1973 z " !
3.% " i 24 Aug 1874 2 K !
8.3 Y " 10 Aug 1875 7 ' !
0.0 Jermer 25 Jul 14979 1o alternate plumage ' N
15,13 " 13 Aug 1977 2 sltermate plimage * '
0.2 N 4 Aug 1879 2z alternate plunsge " *
11.0  Russisan RBiver 12 Jul 19387 z R. Marlowe

mauth {pers.

12.0 Sonoms coast 1% Jul 1962 5 Amer,

MARTH COUNTY

12.0 Bolinas 8 Aug 1987 2 moliting D. G. Ainley
{pers., comm. )

14.0 Chimmey Rook 1wl 187y 1 basic plumags Amer. de?q fileg

15.0 Coast Comp 20 Aug 1985 2 molhing "

16,0 }}raéf:@ = Beach ioJal 1881 1 alternate olumsge B B

170 Dasbury P 14 Jual 1973 2 mrafﬁ'lxﬁm " b

8.0 Inverness Jul 1864 3 Juvernal plumsge ' B

19.0  Tdmantour 1 Hep 1978 1 i

18,1 ” 25 Apr 1580 1 basic plumage B ’

9.2 " 1 May 1880 1 basic plumage " "

15.3 " 8 Apr 1881 Z B "

18.4 " 17 Aug 1981 B

19.5 N 19 Jul 1387 2} " '

2.0 Palomsrin -7 Aug 16686 4-8  obt lesst 4 basic B !

mlimags
20,1 " A 1988 A " "




'mhle 7., Cootinued.

20.2 Pelowmerin 19 Aug 1981 5 " "
20.% Palomarin 3-8 aug 1837 3 molting E.

(?%TS. anﬁe}
21.0 Pt, Bonits 2 Jul 1975 2 Amer. Birds files
22.0 Pt. Reyes 1 Sep 1968 p " N
22.1 B 12 Aug 1971 1 " ’
22.2 " 28 Aug 1878 - present " B
SAN FRANCISCO CUENTY
23.0 Bsker's Beach 21 Aug 19890 - wresent Ameyr. Birds files
24,0 land's FEnd 15 Aug 1985 1 " B

ALAMEBDA OOANTY
25.0 Berkeley dump 22 Jul 1876 1 Amer, Birds T

[
et
6]
5]

MONTEREY COINTY
26,0  Asilowsr 28 Mav to 2 Amer., Birds Tiles
Jum 1883

4
27,0 Carmel 19 hal 1867 1 " !
78,0 Montersy 4 May 1883 1 ” "
28.1 " 15 Aug 1865 G B v
28.2 " 27 Jum 1975 1 basic plummge * o
28.3 " 11 Aug 18&8 1 o B
24,0 Pacific Grove 14 Jul 1889 i A !
30.0  Palero Biver 24 Aag 1674 1 molting ! "

morath
Hi

30.1 " "1@ Jul 1875 1 molting B Y
30.2 " " T Aug 1976 1 alternate plumage " "
31.0 PH. Binos 17 Jpl 1892 i " !
31.1 " " 13 Aug 1983 Z b !

SAN LIS ORISPD OOUNTY

32.0  Atascadero 10 Aag 1981 1 found dead on Gtenrel et sl
Beach heach {1988

32,0 Cambria 25 Ang 1 Maranbz {1

34.0  Cavucoes Pier 26 Jul t {

j£]
=
)
ey

GRE)Y
F1G98%s)
G858

o G MoCaskie
21 Aug 1898t Marants (1
35,0 Montano de Oro 15 Aug 1885 i "
35,0 Morro Bay 4 Apr 1958 i found dead on ”
heach
SANTA BARBARAE COUNTY
37.0 Hollister Ranch 17 Apr 1077 1 found Jesad on Lehmarn (1082}
Beach beach {mummeified)
38.0  Hope Ranch 26 Apr 1988 2 found desd on 1. Johnson
Beach beach, oiled {pers. Comm. )
349.0 Pt. EBal 15 Jul 1980 2 MoCaskie {1880h)y;
Lehman (1882)
3e.1 0" N 28 Aug 1880 9 “Lﬁﬁmxlp {18981y
Lehman {1822}
39,2 0" " 4 Aug to 48 Molaskie (19 8 2
24 Hep 1984 Labman (1982



Table 7. Combtirsed,

35,3 PL. 8al g2 Aug 1987 4 MoCaskie {19R3Y:
Lelhmarn |
3.4 0 " 1171 Jul 1884 Z F. E. Lehman
{pers. Comn. )
40.0  Purisims Ph. 18 My 1882 1 found dead on Stenzel ot al.
beach (1088
A} Santa Barbars 30 el 1810 1 found dead on Willet: {1533}
beach
moelting fUrMy7Z 1453447
Lebman {10829
Molaskie (1885}

MoUsskie [1984)

4

[)

[,

41.1 A " 12 Apr 1922

41,2 " " 2124 Aug 1974

41.3 " B 29Ful 1885

42.0 Bants Maris 13 Aug 1983
River

[N

VENTURA OOUMNTY
43.0 PL. Mugu 8 Moy 1982 1 MoCaskie {19820)




Tabie B, 4t-mea records of Morbled Murrelets during fthe Lresding seagoen frow crutses o8 the
David Stare Jordap, (9851887 {&. & Alnley, unpubl.

e el i e S ) S T . i o Fuom

Rea. tong. Hers . Ti me Bepth shore
W Date [ Hame Birdss  {FDY [y { Wy
1 22 Tun 1585 iza¥g9, 9 §. of Gualala % ver 3 #ans 82 405
2 22 Jup 1885 122%40. 30 W, of suslals miver 2 6513 84 E

] PE Fun 1968 132550, 9 g, of FParalion Intands i 20638 g4 3.t -

(3.5}
4 18 apr 1837 37°es. o 1z2924.27  off Franklin Point 2 1456 24 401
5 18 Apr $987  37°sm.et 122%23.8° off Frapklinp Point z 1456 41 3.4
& 16 Apr 1887 37005, %! 122%z2, 07 Gff ATG Huevt Poink 2 1527 5% 2.4
7 Bg Apr LOB7T  27°62.7'  122°19.3%  off wWaddell oresk g e 66 5.7
& 20 apr 1887 37 08, 122918, 67 6ff Wagdel! Oresk % 6714 5o 5.
§ 28 Apr 31887 3703, 45 122%18, 98 cff Waddell creekn 3 8715 a4 8.7
16 26 Apr L9ET  377e3.8*  123726.4° off Waddell Sreelk 3 G717 50 5.8
11 20 Apr 1987 37704, 39 122%26. 4" off Waddell Cresk 2 g7zt 55 2.4
12 zZo Apr 1887  31005.6° 124721, 47  off Afie Rueve Poiug 3 arzs 48 3.1
33 28 Apr L98RY atvoe. o7 15.224:”23‘ G4 Gff Frasklin Peilmt £ GeLY 3% 2.7
14 26 Apr 19887  37°12.5°  122%2%.8'  erf Pescadsre Point H a8a3 54 5.4
15 20 Apr 1987  3voiz.s’  :22%28.%7  off Pescaderc Point 2 5848 a4 5,7
i6 29 apr 1887 37°i0.6'  123°¢e.8%  off Pideen Poiat® % 2118 &8 &, %
17 2 yum 1887 27%ge.30 122%2m.8¢ off Pigesn Point 2 2131 52 i.2
18 12 Jum teet 27 os.90 123P2%.2 off Pigesm Point 2 1940 73 7.3
16 13 Jum 1887 37008 ¢ 4 1817 73 7.1

. GF 132727, 0% Gff Figeon Polat

re ahaerved on the water esxcepd for rec
iy recoerd was 3.5 Rm south of the Faralion Islands but 33.3% km from ihe mearszst main! aad
pob nt (Bolinag Peint). Thig bird way have Deen wici dentified and 15 exciuded in Fig. I
sesociated with Yelella lines.

ascociated with a Z0-m ioung oil aztick.

sggnciated with a current bine.

B3t i

[ A

Fakie 2. b =ger records of Marbied Murrelets during the breoding genson from asrial surveysg of
seabl rdr condacted By the University of Qaliformia, Sawmts Crmwz (P, B, Lswl s, uapabl.
datar se Briges ey oal. 19873

PR P 123755 Faokass Gulch B~ May 1880 % uwid. small aleids <25

Z 206%g5¢ 12@'&&6% Sheltey Cove arssa Fe? May 198¢ 2 unid. small aicids {23

3 3&245w5@s lzsgéﬁjﬁ Point g3l ares 2825 Ful 18an 1 oonid. murrelst® 180~ 1800

4 4115000 12415870 Redwood Sresk ares 2i-25 Fal 1964 1ousid, smalil oatcei d D-3An

5 217306 ].ZQQGE’ Whi te Rack BG-21 May 1981 4 Marsled Murreists (EE

& #7%8455 :azz‘fw’ A% Hueve area 13-21 May 1981 Z Marbled MHurveleis {25

i Egzﬁﬁs’ 123255}’ Pt. He Pass 3¢ Fua~-2 Jul 148l iouwnid. smeil asleld 45

2 231637 124 g8? Trinpt dad G Jun~2 Jul 1§81 5 Marbied Murreists 2%

8 a7 nserot 1322070 Ade Nuwevo 3024 Ful 1281 2 Marbied Murrelets G180
G 35?25’ 120%370 Morre Bay aresn B35, 10 May 1882 -2 Marbled bém’reietﬁg <25
i a7¥ges 122{}%9* Ppiut Heyes area 3~5,18 May 1882 1 Mprbled Marveled {253
1g .‘36&5’~5:§9 122601'.-‘ HMomntersy Bay ares 24-28 May 1482 3 uwnik 4. murrvelet YEELD
13 a:%01-080 122%18s Trimi dad urea 2105 Fun 1082 t ountd, smatl aleid G180
£ Bata for Coasital Surveys 30% {31-2 July 2980) snd 2ii (3-311 July 1988 wers not avatisdbie
N though trip notes indicasted that murreleis weye zeaen.

;: Chservations on Copstal Surveys were wiithin 3 ke of ghore and were assigped depths of <(E3m

Phege birds may bave been ¥entus Murrelats § Syme k! boramphus dyvpel sacusy bosed on thelr
southerl vy @ giri bution snd’or depih zone {BrigEs ef af. 18RT). They arvre zzicluded in Fig., 2.

e
)



Table 10, JSummery of ateses records of Marbled Wu
b@r&cr 1o PvmboLdi Bs dur;ﬂj the 1879

iy
5

U?FWS This study
{mpubl,. dats) I
1679 1980 1975 1980 Combined™

Oregon border to PL. 8t. George & 144 7 14 14
P, St. George to Hlamsth River 58 2117 sg 1088 108
Kleonath Biver to Bedwood Creel 3% Bae 3 5 6%
Qedwnqd Creel to Trinidsd 28

rinidad to Bumboldb Bay mouth 4G

o) =7 ity
Total 145 358 130 255" 2740

1 Uges highest cowumts for ocoastal segmente from 1879 or 1880,

2 pveas with poorest coverage.

3 Excludes 20 birds between False Klamsth Book and Green Rook on 21 Aug 1979
that are included in totsl.

Highest comt on 1 Aug 1979, hut excludes 1 HY hird.

Highest count on 5 Jun 1979.

Tneludes 108 of 131 birds observed on 18 May 1980; excludes count of 20
bivds of f Whaler Island where 79 were counted on 18 May 1880 betwsen Whaler
Izland and Castle Rock.

Fucludes 20 birvds in footnote 3 above.

-3

Table 11, Summary of at-ses records of Marbled Murrelets from novthern and
vhrel Calilfornia durdng the 1978-1980 California seabird oolony
survey (data from Tebles 4, &, and 10).

zb?@q
fuppubl . data) This study

Comstal segment 1979 1080 1979 1980 Combined’
Oregon border to Humboldt 145 358 130 25 270
Bay mouth {?603}2 (L4 (74,3 (BO.O} (T0LE)
Yumboldt Bay mouth to 20 3 20 3 20
Pillar Point {10.5) (0.7 {11.4F  (0.93 (5,23
Pillar Point to Santa Jruz 4 a0 25 GO S0
2 {20,048 (14,3 (27, 2; {23.58)
Santa Cruz to Point £ 5 0 39 3
Comoeption (0.0} {1.1) (06.0y (0.9} (0.8

=
L B

Total 150 £5] 175 341 383

1

é Uses highest counts for cosgtal areas from 1579 or 1980,

é Numbers in parcviin wen refer Lo percent of annwual total.

< Bxoludes 2 birds at Pt. 8al on 18 Jul 1589 that were seen on 15 Jul 18BO as
well,

Y
St



Tabhle 12, Acres of old-growth redwood forests remaini%g on P@ﬁmefffa
avd in parks in California in 1978 (data from Green 19?3

Courhy Acres %

el Norte 3342¢ 18.3 11360 15.9 ALTRO 17.8
Hombholdt 74860 41.0 51528+ Te. 4 126488 49
Merndooing 43100 23.6 1724+ 2.4 44824 17
Honoma 2080 4,4 120 0.2 B200 3.2
Marin 4730 2.3 T 1.1 5000 2
San Franciscoe B i £ G £

Han Mateo 4830 2.5 2815 4.1 7445 2
Santes Cruzm 247G 1.4 2540 3.7 5110 Z.
Montersy 11860 £.5 130+ 0.2 1 4

Total 142550 7128742 253837+

Z *Old growth” treess defined as Zﬂ” dhh and larger in net Qflhr ay ?Gd Rule.

A separate ftotal of T8.000 acyes is also diven: thus, percentagss ars
congidered approvimete only.

Table 13, Records of mortality of Marbled Murrelets dus to oil polliution in
Ja;wfmrnﬁq

Lgcatloa Date No. oliled Souros
ANCLESG 11 Mar 1537 12 Aldeich (1938}
Moffitt & Cer (1838
Bolinas Spit 21 Mer 1937 2 Aldrich {13385
Moffltt & O

s

San

Hanta Cruz 1947 Ry HStrestor iéﬁﬁ
Morro Bay 21 0 1953 1 Munro {18567
Morroe Bay 31 Jan 1954 1 Mompe {1957
Morro Bay 4§ Jan 1687 1 Munre {1957
Tes Varas Ranch Besch 21 Sep 1978 H Stenzel ot

{1g8m)
Bodega Bay 914 Nov 1984
Helf Moon Bay 18 Feb 1986

3 ek
"
i
i
o,
yomch
2
o0
w
o

]
iy
Cf {
}'\

Paga & Cﬁr%

Afic Nuevo Sitate Reseyve Faly 1986 £ trachen
{ﬁerﬁ. cmmﬁb}
Hope Hench Beach 26 Apr 19888 Z . Johnson {(pers.

o
oA



Appewndi oz L. Sumigary of inlapd records and cemsuses of ANY Marbled Murrelets ia Qaii{ﬁi%}«
{1304~3887%; excluding data in Tabhle L. Lecations are twdicated in Frgure 5.
Numbers of birds reported must be interpreted with extreme caubion {ssz texty
Times reporicd in parentheses refeyr fo ihe actual perioed of defaciion and $lmes
heve not bhess adjust ﬁ from those reported {i.e., Eimes are in boith PET and
PR, Sgurces iunchuds Bivd recard fites maintained by R. A, Evickson {RAE,
%, W, Harris {SWHEY, Hemnia Cruz Bird Clob, and the sortherwn falifoermla regional
edi fovs fFor Amervican Birdg; fileld noites houssed at Lhe Mugeum of Yaertebrat
ool oy (MYZY, Universiiy of California, fAerkeley; and speci mons housed at MVZ

and ke Humbol 41 State University Museww {HIUH).

BEL HORTE COOHTY
1.6 Crescent ity Fuan 1984L H Fiwing Lo sea PLW. O Paion &
fame wile aocuthl Bobf. Tayloer
‘K. B. sams fooation (im 8.}

ag renerd £.4 - added
in proofl

2.8 Groscent City 8T8 By 107% - £iving paland at G5 Leégsiev
ftank farm easi dush {pers. ComE }
of harbors

z.1 ” N 14 Jun $198% prd catiing, ing at er

dugk 53
3, G Creascent Sty 4 Jun 1981 il calling, overnead ! "
frepble Beach br. F2A60)
at Pacific aAve,}
.0 pe! Horte Coast T oHov ifhn i calliing {4619 H. A, Brickson
hedwoods EF funpubl. 4dzta)
thamnati an Oreek}
2,1 " " 3 Mov 19885 G nepe heard ov "
agen from G6LT
e G8E8

&, 2 " " Toduwl Po87 {1} npue conducted He R Carter &
from 2018 to Z2LLE; T, &, SHander
Flying, calllng {unpubl . datal
(2053-2L10

4.3 B B 5 Jul I1GEY {23 cengus condoucted B
Fyom 2530 e 213%;
Fiving, calling
{20E%-2103)

D5 fel Norte Tonsi s REgRG s 1678 - hesrd esnce szt dusk 8, F. Sirachsz
Redwoods SPF (Miil Gr BgY8 (pETE. COWE ;
Creeh (awmpground)

B, Btk Valley Road {83 16 Bec 179 % cabling a1 dawn G, 8, Lesgtey
Faritway Bri ved el Hoerie 6.

Christmes Bird
Sonnt )

&.1 “ " 24 Apr 14832 i4 catliag &t dawn G, % Lester
{RAE Files)

6. % " " 25 Apr 1982 30 calling wi dawn * "

G, 0% ° b 3 Deeo 1584 - catling st dawn " "

T Vailey Road {at 18 Dec 1983 3 calilng st dawn
gUArrY on Joyvdan
Creek dratnagel

T.d " h 16 Beo 1GR4 16 salliag at dawn I A, Rooney (be

j
Horte {¢. Chrisimas
Bipd Oount}

i
]



Appendi ¥ i, Santi pued.

TR ¥ Ded 1%ER faw calting 8% dawn
Count)
b o " 21 Pec 1%E6 o Bone $ean oF " "

heard at dawn

T4 " B 26 Bec 1587 severai calliiag st dawn " "
&, ¢ Bl k ¥aliey Cross Road w o d-Tec 1987 i callingy £1ying " )
fat Wondsy Stump Road) Pnland st dusk
9. Butpinpillar Cresl I May L9858 14 catling at dawn . A,
funpubl
%1 " " 3 oFun 283 EEt caliing (985853 ™ *
G & " * 1% 4ot 1888 & census conducied ' *
From 0648 to OTHE]
acke sean or heard
. 03 " " E Mayr 1544 - caiting st dawn . 8. Lesiey

O i}

10,0 Byireeg Hoad 2% Apr L9888 & calling =zt dawn, A B
FIvimg bntand fpers,
g, 1 Bylree Road spring 1847 3 caliitng at Sown, ! "
£ivipg faland
i, 0 Fededi ah Smi il 1E- 1G%% 14 $Eyiong toland 23 Wioanter & Morlan
medwoods Sp dusk, to ses =i £IG¥YY; R, Sohmuck
¢Biouchi /Stout Groave) dawn {amer. Bivds files}
11,k “ « fall 197a 54 calbing at dawn G. 0. Straghan
(RAE Files
fileg)
L. 2 " “ 2% Apy 19Ty i calliag at down @, J. Sirachan
il.3 B * 18 Fun 1979 17 cabling, Ilyieg ” '
1i.4 n " 21 Fun 1979 R4 present “ h
1i. 5 o " 18 Ful o gp to  in pairs, fiyiong tavionn & Bhuford
10 Ahug 1978 i$~18 intand and fo sea Lamier: & 4.

Stvachan {Amer.
Zirds files &
SWH fiiesk

B " 25 Foel isvs ix &, J. Strachan
[BAR Fileg:

311.8 “ “ 24 Ful 1881 Leg criting (06730} #.4, Evickson
{unpubd. datal

1i. 8 » B G Jan 1953 233 calting st dawn G, %, Lester
[RAE Files &

SWH filas)

i1 JFan Ls&3 & agne seen or beard B *

at daws

LI



Appendt y % Conti nye d.

L3031 ‘o " L Dew 18z 34 crlting st dawn G.J. Strachan
{Del Horte Co.
tmas Biyd
Count
.33 " * 28 Jun 1887 4 cengue conducted o W, Backing
From 20006 to 2330 {anpubl. datad
pone feen or Besrd
1,85 “ B 1 Jul 1887 Faow cansus conducted " "
From 0430 %o 4706:
calling in digtance
.8 Fedediah Swhih 13 Mar 1482 3 aoallivg at dawn G 8. Bester
Redwoode B8P {RAE flhies;

{Howl and Suwmm L3

iy, 3 - N 24 Apy 1%E2 G caililng at dewnj} k. A Erickson
{05a0} {anpubl. datad
£2. 2 B " 1% Apr 1986 3 calling at dawy Ac B, BRIFOR

{pers. Comb. §

1.3 s “ i Jun 1588 1 calling a8t daws " B
13,4 Jededi ah Bmth LGTE ov LOTD - heard on meveratd 4.5, Shrachan
Redwoods &P sGocugBi one % @ 5. Lester
{aend of %Waller BRI fpers. OB )
T, 0 i mimatih Posi OFfice 36 Aug 1981 - crliing a1t dawn o J. Strachan
[RAE Files)
5.8 Hlamath I ver moulthb sumnsy L9840 - calling Go &, Lester
{Foriain Ranch on {RAR poten:
south st ded
18, % " " 3 Fab 1vii B8 Gcabliong " N
{OERG-GTI0)
1E. 3 " " 5 Febd 184t 34 calilng " ’
{OTGG-4T18)
15, % * " % Jum 1981 2 calilng at Gawn " '
14,4 ¢ ” o BT Aung 14881 uy ta Tregular” at daws " "
E61
5.8 « 3L HMsr 1082 2 calllng &% dawn B "
15,8 i " 1z Mar 1%R2 i cuilingd at dawn " !
8.7 " “ Pate Jul 1982 AR caliing at dawn “
15,8 b " I8 0ot 1983 i catliang at dawn " "
16,0 Fiamath B over mouth 6 Jan 1583 RS calilag at Gawn ®. 45, EvrickEson
fRegus Hitl, om omeritlh {unpubl . d8ta &
b ded SwE files)
1.0 Lake 'Talawsa 22 Ful 18388 L ranlt Filying to R By Bavvon
sea low over §ake {pers, Comm )
at mk dday
8.8 Terwer Valiaey 16 Fui 3% 35 caliisgr {0653 & Be &, Evickson
23 G7LGY funpubl . datar
[y GT RO Curpubl. dotal
18,1 - B 1% Fui 1%8% 23-3%, cailliung, £Iyiag "
4} {G6G0-07215)
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Hov
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Moy

BGV

Bec
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£

Beo

Beo

Jan

Fab
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o
W
fral

1881

ig8l

1981

lg82

1857

£V a,
L3}

5

on

F=5y

{23

Z=By

£33

.
)
ot

L
n

cengus conducted
From 9858 to

G8IG; caibling,
Fiying {OBET-474583

calliag at dawn

cuilipg at dawa
cabling
(G628 & O528)

none sean or heard
Froam O848 te 0830

cztling {96529}

census conducted
from GELG Lo BTLE;
cabling (068E2-8702)

cepsuy conducied
From G835 to OT7I5S
caliiag (064107003

cengus conducied
from 08584 f¢ 0VHG;
caltliog (O6ESZ-0855)

cenpus conducted
from 08650 $007 1
ROBE feen of Reard

cenpsus condu
fyom 9825-0725
noRe Seen oOr hBerard

cansus conpdusiad
frowm 0658 to 871%;

nope seen of Reard

cenzus conducted
From €847 1o 0716]
noRs Seen o0y Beard

census Ccondpoted
frowm G848 f0 0715,
caliing {$904-0713)

calhing {0617}

census conducted
Fram 6648 tao OGTEG;
caliiang {(B702-070%)

frawm D653 10 0

cenBufs copducied
caliing {GVOL-07

23
.]_2\

cengus conducte
fyom G845 to 67

i1
15
cailing (4713 onl

H
1w}
census copdurted

from G806 to 0638
nowe seen or heard

ceagus conducied
from $B00 to 0615
Fiying, calliing
FORRE~-0600G7)

5

#. B, Carter &
T, G. Sander

{unpulbl .

dat a}



Append X 1.

19,8 Yurok Redwood
Experi mentat
Forest
5.1 " *
192 ' "
1(}53 t 3
3%, & * "
16,5 * '
1.6 . "
16,7 " "
19,8 t ¢
i%.30 " o
19,31 i B
i%. 1% . :
pA - ” "

HUMBOGLRT COUNTY

20. 1 Big Lzgoom
{Maple Creek)

P w w“

203 i :

Lonti nued,

LE

is

May

Apr

Jun

Ful

Aug

G
&
-

Hav

Bec

Fnw

AnY

Aug

ig8s

1985

1928

ini
G
&

igEe

15586

La8s

inan

1547

ey
G2
e
L]

Hp b0
1z

g to
2O

up o
26

Wi ik ¥

&

up Lo
14-24

54 e

[

SO

census conducted;

Sus
fohe SEen
3% dawn

cat king,
an 3 af 4

oy heard

it oyl ng,

dawn

census Gays

calling,
gn & dawm
Sava

cakbll ng,
an 5 dawn

BonE HEen
on 3 daws
days

acriling,

i3
2 of 3 dawn ©

dayy
gavs

cabling,
en 3 of 3

FLowing,

Cengus

£1 ¥ ag

CEREUE

or heard
OEREUs

sr heard
CEBSUE

£1 ¥ nE,

cenpus days

BORE BSO8R
on 2 dawn
days

BOHE SOER
gn & dawa
days

KoNE SEen
on 7 dawn
days

BONE HO8R
on 4 dawn
Gays

BURE BRon

£
on 2 dawn
davs

catling,
at down

cHi i ng,

vi
o oses (0525}

calbing,

ar heard
CBEDBSUED

g1 bBeard
census

o
LEBLND

ar heard
CEBLEE

averhead,

£ vk ug

Tueatil 483283

Patun eti
re

Eri

datal

He

{
£

e

i
i

-

o

i

]

He

ai . {in
fanpubl .

Cogawell
Piet. . MVE

aGtes;

Mikler {MYVZ

et d noles)



Appendi ¥ 1. Contl nuad.

20,4 " " 1% Aug 194% - catling {05£5) “ "
0.5 " o 15 Aung 1948 3 calting at dawn B, L. Cogswell (in

Fitd.. WVE fiebd
nataesl

Z. € o " 4 OAufg 1948 SG1e catling {O4245% " "

0. %7 " N ¥ OAngZ 1549 o3 1) cailinf {0X08+) ! *

3G.8 " " 18 Aug 1848 3+ calibing, civeling, A, 8B, Miiley & H,L
fiving nland and Cogeweil (MYE fiasiad
Lo ser (D835 & 0545} Hotes)

0.9 * " 39 Aug 1949 4 calling, circliag, o o

Flving Inland and
o o8sea {until Q815

2t. 8 Carbotta i Jul iglg pa Flying to sez at Dawsor (19837
gawn
3.1 " " May w4 Jul 0 i catiing, FIyiang Grimpeld R Miilerw
R T
23i. 2 " 23 JFul 1523 {42 caliieg, Fiying, J. v apell {[MVE
in pairs {until field actes]
GEALY
21,32 i " 26 Jwyl 1823 {2} calling, FPying ¢ "
{unkit 9538)
2L, 8 " G Jul 1gaa - calliag (until Qaves) "
2i. 5 " " 1 Aug 1923 - catling {(G5G9F o "
2i.6 b H 18 Fmb L9HE% - ciling in digtance N !
FGEIG)
2305 " * 6 Ful 1gzg - cailing iun 4l siance " "
(U823 & 05407
2i. 8 " " 17 dul 1929 - calling in & stance " "
{GERGY
23,9 " " R Jui 1529 - caliing until 0763 ' "
2310 " " & Jul 1330 - calling (0848) " "
1. %1% " " 3 Ful sz z caliiog {0424 & GR3IF) b *
2.1 “ " 28 Jul 1432 - catling {44363 “ .
21,13 " “ 2% Fui 3932 - caliing {0248-048553 “ "
a0 Zheat haw Grove 27 JYun 1887 4 ceunsug conducted R. W. Becklng
{N. B, Fart of Grigzly fFrom 6538 to GTIE; funpubl. dataj
Creelk Redwoods 52 Lub te palrsy £ yinag,
tecation correct on cireling, catling
Fig, 5 -~ added tn pyoofl]
2%, 6 Bry Ladgcoen BP 27 Jur 1852 2 Fiying to sea R, Mall {Amer.
fgirds files &
HBWH files)
X ] Bureks 318 Ful 191ié i sdvit, on ground Grinnell & Miljer
{1844%; B, 5. fwarth
{M¥T field noies)
[MYE 270863
R0 Eurela {Bcgucia Park) HMay 19av 1] census conduoted E. W Beoud
from 0430 to GT80) {unpubl .,
none seen or hesrd
.
3



Appendly 3. Conti sued,

28. 8 Freshwnter Tul 1843 i adult feil out of &, %W Ha
tree being felled Pitd.
By loggers PoW QL :
SO HE
TF. Hrizzpiy Sreel 28 Apr 1873 i caliing before Hemsen & Gainew
fedwoads &P SUNT: 88 £10%3%3a); S.W. Bavryis
{oampground’ & R, LeVeailbtey
(SWHE Fiies:
7.1 " “ 29 Apr 1873 iz caliing &t dusk B, A, EritRzon
{unpubl . data &
SWE Fiies)
7.2 " b B May 13VE 4 Pk opaira, ciroliong J. & M., Froke
calling Camer. Birdg filesz)
% 5% Fites)
27 8 " i 4 HWov 1952 z calbing, fl1yiag Fition
downstresm at 1 1Eeg.
2.4 o " 14 aung 1987 E cengus conducied R, W. Recking
Frowm 530 to 0VLH: {anpubl . datz)
fFlving, cailing
2R, 0 i ghwsy 1631 (&t G868 te 1B48 - cajling every yeav pavison {J. baviz
TDav¥ison Road) MYY, Fiald notes:
28, 2 " B 18T8 to 1554 - calling several G, F. SHtrachan
times {pers. OGN}
29. 0 Highway 101 (jusi ApE 1887 i adui i fourd dead A D Bareon
north of Litile River} G road fpers. SOom )
3G. 0 15 Jul 198% Zm 3 calliog ot dawa G 8% Lester (RAE
files & Redwoond RP
recoras}
3a.1 ' 15 Bec 108: IR coanguy condected B A, Ericlson
from 90848 to GTLE] {unpuidl . datar
calling (976% enly)
34,4 Fatrick?s Foint SF LGTE 19 1984 - calllog snce ov G, ¥, Shrachan
twica {BerE. Condk }
Bie G BPrajirie Creek Hedwoods if Feb to G caliing on & dawg B, B. Carisr &
3P {BLE Tres} i May 1587 cenaus 4ays To G amder

"

A% 3 ” " FH-3L B Wany calling, flying on
187 7 dawn census days
on 10 dusk census
days

m

2.2 - H 2% Fun ie i catbing, flyind on
g Fut 1887 4 dawn census da¥s;
on & of T dusk census
days
33,8 Be dwsods 3% gum 1HET [ census cendunted: " "
Tyeel, itwo calling, £iying,
El k Pralriel at dask
33, % * o 24 Fun 188 {a: sus conducted ! "
B EEOG o (615:
Ting, §1ying
L1808
G4, 0 Frairie Cresk Redwoods 197E te 195% v heard ovey Ged. Htrachan
aF (Gal RBarrel Aoad) {perG. OOMh. )

05
o
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(44

maby

PE-~15

many

faw

maR Ry

By
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iy
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5

3

-

oy

tEd

gverhead st dusk

caliing,

sver &t

FEyimg

calling ai dusk

calling,

calling

circlings
s&s at

calling,
FEying to
dusk

calliang, every

eveni ny

calliag, £} 5 ng.
cirobing {20453
calliag, Fiylag,

civeling st dusk

caliing at dusk
aatling (18343;
Firgt time al GusHE
this spring

dus i

culiing at

caliing ai

caibing (GBGG &

caiting a8t dusk

{21083
cailing st dusk

“jast date heard®

Flying Tow £2166:

Ccabliong,
(2230}

£1¥iag
cabbing, Flyiag
{2100-2336G)
1% ng

21 ving

{20083

calli ng

i
o
I~
I,

palltiag,

DLGEY

¥, Keith
recordsy

Chase &
fIBEET. E. A
[Amey . Birds

M, Keiik
{RAeE files)

Bal dri dfe et al.
(L1878 M. Helth
{awmer., Birds Fiies)

M, Heiith
{Park records}

Defante & LevValiey
{1871y M. Heith
{¥ark regorde)

M. Heiilb
{Park recerds)

M., EBeiih
Birds Filesd

rr W

&, E. schmol 4t
LPark recoevdsl
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recardsl
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Ko

e d H
fAmEsr. B
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Appendix 1, Contl nued,

36.25% # " Ful 19798 10h “mogt ever”, £1ving G. J. Strachan
{LEGG-ERG0) (¥Fark recoerds)
36,98 " * 3 oaug 1878 4 fiying Tow {2850} " "
36.27% " " 1% Aug 19ve 34 Fiving, calliang (2004 ¢ "
38. 28 " " 23-28 Yan 3 caliing {VE706) God. S¥rachan
1978 {H3WR Filas}
35, 28 b " 1% Beo 1980 S+ calitng at denwa N "
36, 30 h " Jan 1%81 Iy caliing at dawn A, & B, Wilkinsomn
on 13 days funpubl . datal
36,31 " " & Fan 198k 30-33, census conducted B. k. Erickson
{43 from O7TL3 to OT4G] (unpubl . daia)d

calling, Flyiag
(UYi3~0T7343

34, 3% - . 15 Jap 1983 3%, census conducied N v
[ From G653 to O73G;
flyings, calling
{OEES-GT20])
36. 13 v " 26 fnm 1881 few calling, flying; 4. B, Lester
{RAE Fileg}
86, 24 " " Feb 1583 W R caliing &t dawn Ao & B, Wilkinsaen
an 4 days {unpubl . datal
3638 " * Soi 1881 s Y culling at dawn " b
an 14 daye
6. 36 " " 5ooot 128l 2 cansus conducted R, & Erickson
[ 5] from G046 Yo OVI1H; {unpubl . datal
catling, F!yving
(OTOA-OTOES
a6, BT i ” i3 0ot 1883 By census condacied "
@] frow $768 Lo ST25]
calling, fIyiag
CHTOR-GTLIR)
56. 88 " B 15 Ond 1381 [E censug condusted "
fram 4712 190 0726
calling, £1ying
(57 L2-0783)
38, 30 “ © (8 Oct 1981 30, ceunsus conducted " "
{243} Frowm G880 Lta oU30;
catling. £Iyiag
(E6RLI=-G7LL}
T, 48 " " 19 4ot 1822 8 census conducted * !
Frow 18180 teo 18363
roue Beard or ssen
i 41 N " 20 GCE 1983 BZ+, censuws canducied ¢ "
{8} frowm G708 16 OT45;
aatiing, f£lying
{GT760-073587
L5, 43 " " 23 Oct 1981 45k, census copducied ? "
(2% from 9849 0 OV45;
caliing, fiyiag
(08870743
36. 4% ! " 28 ot re8t o cengus condustad "

frem 1748 fo 183G
nong seen or heard

g0



Appendi oy i. Gomti nued.

38,44 " " NeY LGRL WED Y calling at dawn A, % B0 Wilkinson
on 11 days funpubl, datal

{BERG-0700)

36,45 B " Bec 1881 28 calling at dawn on B .
4 dayes (0655}

38, 46 * “ & Deoc 18EBI Za-44, cansug conducied Be Ae E
{4+} From 9835 o UTLE {unpub
cniling, f£Iying
(LE45~0T706)

riocKsan
i, datal

36,47 " " § Dec 1881 Z0-28 calling, FIying " "
{GH45-07207

36. 48 " * i§ Dec 1981  IG-3E census conducted " B
From 0642 1o S75¢;

catiing, fiyiag
fHGEAZ~0T14)

36, 49 “ " Yan 1582 E-325 colliag st dawn on A. B B, WrlEinsown
i1 gdays (0700~G7LE} funpuil .o datald
46, 50 " " Feb 1882 3-i5 cxlling at dawn " "
an 8 days
36,51 " B 9 Febh 1982 L34 census condusied ®. A Ericlkson
Eyow G85¢ 1¢ LT28; {unpubi. date}
calling, Flying
(H68G~0T715)
26,52 " " Mar 1sa2z B8 ralling at dawn on A & B WilRinson
5 days (UHIS-0GI8) fanpubl. datal
8. 53 ” " ART 1842 La-24 catling at dawn on " h
3 davae (G58G~0506)
34, 54 " h May 1982 HEREY catling at dewn on " "
17 days {065458}%; at
dusk on 3 days
{20407
A&, B u " Fun 1862 Bany calling a3t dawn oa " "
% days, al dusk on
5 dayvs
6. B8 " o Jul 1gEl WA Y cailisg #i daws op v
Lt gdavs, at Jusk on
& davs
34. BY o i Got 1983 E~Z0 calling at dawn on " -
17 dayvs {(OGVG0~0VIB)
36, 58 “ " Hev Lgs2 56 BE caiiing at dawh OB "
2 days
36, 56 * " Beo 1982 many calling at dawn on ' "
% davs
38, 68 b B Jag 1383 508 cailiand at dawn on " m
12 daye
36. 03 " " Apy 1983 SO me calliang at dawn on " "
12 davs L0530}
2. ED “ ! Fall 1483 - “pambars down® Lo Wiikinson
{RAE filas)
F8.68 * ! 2% Fum I1E4S (5347 calliong G.f. Strachan
P83 {0845 -0615] {RAE Files)



Appendi ¥ 4. Cantisued,

k5. 84

245, 65

GG 66

i6. 488

25. 88

36, 70

36,78

36, 9%

5. 98

ERRT]

Praivrie Sresl
5F {twa

Bl k PFrairie)

g P aR

Got L9ESE

13 ot 1885
Hov 1985

Bec 1985

Jan 1586

Feb 1986

Mar 128&

ARy 185348

May 1986

Fun ta early

Awng 18BES

iate Avg 198&

ot 1886

Hov 19836

Bec 1R&8

1% Jam o

11 HMar 1958%Y

¥4-26 MY
La8Y

25 Juwm to

Yo oFwl LGRY

23 Sep 1987

R dwoads 11 Jun 1846

we st of

H-16

I-10

WY

PG~ 20

SO0

wERY

REHA R Y

many

v oy
i

aailiag 3t daws on
§ Gays (O615-071E}

census conduoted
from GELG to £7EG;
celiing, FIyiag
[OG40~0%05%

calting at daws on
e days {G6I3-0708};
at dnsk on 1 day
(17385

at dawn oH
(OBEG-0T1LE)

calling
Li days

1

atli
day

LS

nf &t Gawn on
5 (GEE0~0T10)

cailting 2t dawn OR
it days (0BE0G~0700}

powne heard at Jdawn
oy dusk

caliing at dawn on
ioday {88007 ni
dusk oun 1 day

calling ¢

(8545~0815)
gusks (2630

TV dawn
i OWDEE
S LG
calling avery dawn
(O8G0~0808) mos
dusks (18002004

cabling every daws

and mwrei dusks

calling &t daws on
& days (BHE8I5-0718)

catling at dawn on
3 days (484007083

catiing at dawe ¢n
& daye [(GTLL-GT7183

calling at dswn on

35 of 52 dswn Ccensus
days; uct heard o
seen on 2 dusk
cengus 4ays

calling, #!yug on

i1l dawn census
dayvs; on & dusk
cengus days

calling, f£lying on
i¢ dawn census
dara; on 0 dumk
CEenEus days
calitng, £!ying st
dawn

present

A & B,
funpubi.

Wil ki nson
dataly

B, ®.
Cunpubl.

Oarier
driad

5, & B, Wilkinson
funpubl . datald

" .

" "

: "

M u

" “

" o

” ‘;

. i

o ;

#ge B, Qars

avk
T, & Bander

-

H

A B,
field

Milier §MYZ
notes]



Appendix i. OUoniinusd,

37.1 " " 12 Jun 1844 - caltiing at dawn ' b

i%. % * o 12 Jum L1946 3 criliag, wingbeats A, H., Milier &
Beard, £ yiug F. Baviz (MY
intand apd ¥o sSea fiei ¢ notesy

{20006-20303

37.0¥ “ o 13 Julr 1948 G 0 T calling, wiungbsais 4. B, Millew {WMYZ
heard (0418) freld noten)
3%. 4 " " E3 Jum 1946 faw catling {2615} s .H, Miller
¥, Bevis {MVEZ
fieltd notesy
878 " ¥ i4 Fun 1948 few caiiing (GHE0) A, H, Mitler {®vi

field motes)

37. 8 " " 14 Jun 1949 faw calling {19453 A.H, Mitloar &
J. Davig {MVZ
Field notes)
377 " “ IH Tun 1846 LR czi iilng, wagbeats AF, Mifler {(MVE
heard, flyind fFigld anotes:
Pnkand {6430-0488)
q8. Prairie Creek Redwoods 1530 8 - Flying &0 sea aul Dmvisop {(I. Bavis,
SE (G G Bluffs Reach) uf forest M¥Z Field motes)
at Rutler Creeky
3%. % ™ " 29 Ful 18%2 WEAY calliag W, Heith
{Pavk records}
5RO Brairie Cresk Redwods 1878 Lo 1484 - flyi ng over many #.03, Strachan
2P {Gold Bluffs Beach times at daws {pelr B, ColiE )
#i ESspa LRgCOn) wBrd dusk
1%, 1 h b 18 ¥elr 1961 - satiiag at dawn % f. Strachel
{RAE Ffileg)
3%, 2 " B Fall iw83 - Papmbers dows” " "
4%5@ Fraivie Oresdy Badwiods TRTE Lo 19E4 m caiting or #Lving #.F, Strachas
S5F (Gl d BEuffs Beach Fiwing inland at [oey s, COR )
- Eeps Lageon Lo Feran BHmerous sites
CRuyen) al dusik
A, 0 Fraivie Ureel Redwoods %5 May 1857 [ census condugied g. B, {prter &
GF {Gold Biuffs Beach From 2037 10 21i4; T. G, Sandsy
&t Ferwn Ceayon) caliing, £ ¥ ng {ounpubi . datal
inland aud to sea :
(208%-20833, Flying
high st 300-500 fest
£2.0 Prairi e Cresk Redwoods L5 Mny I1VRE i Flyvimg 36 5oR {LH8HD G. %, Btrachan
3p {6eld 8luffs Beach ay {R&A&E files)
Gogmgfen Orsek)
45,40 Preirvie Uresk Redwoods 14 Bec 1881 4 census copducted F. A, Ericksen
FF (W ghway 101 at from 065% 1o $Vi0; {anpubl. 4dats;
Al Pah Road) ROBE Been or heard
8, & Praivie Creel Redwoods 2% Jum L¥7H 3 Flying low God. Strachan
5P {Lincoln Prairie} {Park vecordgl
44,1 - B 21 Junr 1987 - census oonducied He B, Carier &
from 2020 to 2i30: T. 6., Fander
calling {2387-21311) {uapubl . dntad
45. G Redwood HP sumgeer 1978 - cuili ng G, 8, lLesier
{Br! dge Creek mouih) {pers. COEM )
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460

46, 2

16, 4

46, 5

48, G

e
@
W'}

=

51. 5

Conti gued.

HENDOCE HE COUHTY

2.4

tedwood WP 1878 to
{Lest Map Creekl
t 6 Feb

" " 24 Jun
" " 24 Jun
! ! 24 Jun
A ” & Ful
! ! & Juf
' ' & Ful
! b 9 Juil
" i 1wl

Redwood NP 18 Juun

CRedwoad Oveek woutb)

Radwood HE 4 sug

P B, Tall Treeg Grove,

just horih of vecord 455

location Pncorrect on

Fig. 5 ~ added In proof]

Redwood NP 75 Lo

[H. B, Bedwtod Creck

trail Bead; loecaiion

is slightly nmovilk of

tocation 45 ¢n Fig.

3 - added in procfl

Aione Lagoon LT Bec

Trivi dad 20~ES

that ¢ mile tnland) QLG

Westhaven {(Sixth Ave.d 21 May

Rusgeizn Gulah 5P % May

iGRY

isav

o
"

g

3

a8y

Lea7

19489

1e7g

1854

o
L
[ta)
&

Fud

-
By
o

{83

o)
et

ig

Ml B Y

Beny

ANy

(=]

“MEny

heard ocaillng
several iimes 3t
dugk

cengws conducted;
Flying, caliing
081506383

cansius conducied
from 6360 to GYZ0:
£i ving, calling
{ORLG-0T0E)

cengus conducted
from 4185 10 2136,
Fiying, catling
{2301-2117)

coenducted
to 0TG40}

£1 vi ng,

CRBEUE
Fraom 0430
Pn poivss
culling

cenpus conducied
frem 6436 to 07403
tn paira, £1viag.

caliing
cabtbiugs £1ying
(O522-GE41}

criling, fiving
(0817=-0684)

cengos condocted
frowm 2030 to 2iR0;
cailing, 15 ng
[2GET-2104)

Fiying, caliing
{0BL5-06450)

keard calling

(o637

fFlv¥inmg Lo sea
(Q6LE~0TG0); 2 Flew
from tree

haeard over several
i1iwmes

not heard at down

Fi¥iong inland
{1558); io sea
(0455, cailing

cuiling {0648

fiving inland at

dawn

.. Strachan
{pers. Cowmm )

Carier i
. . Sander
npabl . datad

~
:.
wo-

BeW. Becking
{unpubls dataj

H. R, Carter &
T, G. Bander
faunpubl . dstal
BoJF, Forsel!

fin bite. &
Park records}

Strachan
SO L G

G, F.
{pers.

A, WilHinson
{pers. Comm J

Dawson {1823}

Ge 5. bugtey

{pers, 0omm )

BGH
ds filbeg)

R. 4. Eriock
Pr

(amey. B



Appendi ¥y . Goatl nued,

SOHOMA CODRTY

3.0 Armsirongd Redweods SR 27 Jdul Lsev 2] censug conduoied . B, Cariter &
From 0818 Lo B6GH; T. G, Sander
none heard er feen Cunpubl . 4ats}

MARY R COURTY

4,0 Muil v Woods Hatienal 2§ Beo 18981 i none feen or heard B. A. Ericksou

Monvasal a% daws {uppuabl . datad

54,1 " " 12 Jul 198Y & censusr conducted He B, Cartasr &
From @444 Lo B81E; T, G. Bandery
none heard o Seen funpubl., datal

SAN FATES COTHTY

5.0 Afie Hueve BR winier - fiving ovey on G, F. Sirsohan

198G-87 SEeverRl GCCBSE VNG, {(Aamsr. Birds
cnbllng files)

55.1 " . spripy 1987 - £t viang over "
conskatently st
Gawi, Calling

56,6 ABe Nyevo ER Mar 1984 Fome caliing Righ Ged. Strachan

{ aFo Hueve Oreei) o Mar 1585 overhead {Santa Craz Bivd
Club fFilesd
57,6 afic wwevse ER Mar 1964 50w calling " .
(Canoade Creek) o Mar 1886
58. G Afio Muevo SB Mar LR0s 5 O e cabling high ! ¥
{ Whitehouse Creekd g Mar 1T86 averhead

L8, 0 Apaunclic Canvon 3n Juai 198y & censuE conducted H. B, Corisr &
from G806 fo 48384 T, . Sander
none heard or scen {uppubl . dsial

8.0 Butanoe S8 9 Gof 1875 3 Fipgw up frow read F. Schmus

{Park recerds)

S, % " “ 14 Juil L%8Y {5} cengus conpdugied B, B, Caritevr &
from 485 te %204 7. 8. Sander
calling, £iylag ¢unpubl . datal
(QA24-GT0G:

§&. 2 ' ’ 14 Jai 1s87 [ cemzus conducted - "
From 2060 to 211455
wingbeats heard ai
2028 only

Gl G Canyoenr Read {al 31 Jul g7V aome Flving 0 528 aver FoF. Metropulos

Butane Craekl srecyops afier { Amwer. Birds
sunrige Fiiear; Woater
L Moriain
{RBTRY
81,1 ! " %0 Mar 1287 2 Fiving, cabling ®. Franz {Amer.
i vds files;

Gl. 2 “ " Ful 1087 - caliing, throughout “ "
wmonth

G20 Mewmoyi al Farg 1% JFul 1sa7 {23} censuly copducted B.R, Carier &
from G450 to OVGL; . &, Sander
£y wing, cailing funpubl, datal
LO5ZH-06547

GE. 8 Fegoaders Creek 4 Aug 1904 & O e wathing, fFying Griunnell & Miller

(i%443; J. Grinasli
(MVE Field notes?
Fal g
-y

£,



AppenGi v L.

5. ¢ Fortal & 8F gariy Jjul 1456 & G I fiving;, civreling E. 4, Pugh {fmer.
over trees, it dawn A rds fileg;

54,1 " ” & Felb 1%8Y mevevrzl Flying. civeling * "
gver trees; &t
gawn
(2] " " eprly Jul 1¢¥3 5t i ianding in irees BEemsen & Gaines
at dusk and lzave {318738)7 B. G
st dawn Bilioft {Amer.
Birds fiiesd
64.3 " o i Ful 18987 {43 CEEsus conducied He B, Garier &
from 65689 1o GVIH; F. G, Sangder
£} ving: calliang {funpubl . datal
(G523-07285)
85, & Suw Machonal d Park Za JFul LeRY £43 census conducied “
From U560 to 0835;
fryvi g, calling
{0035 -0618%
£5, 1 " " 23 JFul 1587 [ '] caniug conducied ! !
from 0564 fo U645;
Fiying, caliing
fOEES-08LEY
SANTA CRUE OOUHTY
66, 0 Bl g Basin EKedwouods SF 1% Apr L%8E E £ ¥ing, Cutler & Fugh
calling {06007 {1659%: E. A. Pugh
{Aamey. Bivd Filas)
6.1 w f' Fui LBES i flying, calling g mgery & Verarde
{1G%5)
8. 2 i " 2% Ful 1880 i catling Park veoords
66.3 * » 1 Febh 1873 I sdult, on ground, Sinfer & Verards
Erjured (1875)
f6., 4 * " 37 Jum ESTH H adult, on ground - H
Injured
G8. B - 12 Fus iBYE 3 £1 ¥i ng Puyk vecords
G6. 8 " 26 Fun 1§76 26 cengug conducted 5. %W, Sinfer {AmsT.
from 08548 Lo OD84H; Bitrds filess
flving, calling,
cirolhong
BE., T " " 25 Jdun 1876 52 census conducted ' '
From 0828 to 0615;
fFiving, calling
S8, 5 " ! 14 Fwl 1976 10k census conducted B, W, Simger & Santa
from G315 1o 08455 Cruz Bird O ub
aalling, 1 ¥ng, funpunt . dsta)
cireling
68, ¢ b ? 18 ¥ul 1878 o33 Flving threugh trees Wiater & EricHson
at dusk {14963 A.H, Bledsoes
% E.A. Morgsun {Amsr.
Birds filesd
L2 ) : " 18 Jul 18ve WERY cenpus copdvcied S W, Singer
from G806 ta 0TGO: Fanwpubl . 4datal
caliing, Flviag
st danwn
&8, 1% ¢ N & Aug 1476 i cenans condieciad "

Frowm 1830 to 21003
caltiag, ©1ying

[y
[



Appendix

&8. 132

GG, 13

GE. 14

g8, 15§

G 248

&8, 28

64521

66, B2

66,24

685, 26

o
o
P
@

68, 31

i

Oputi nwed,

Z%

21

=
4

oy

sug 18%8
Aug IBYa
Apr 19Y7
¢ end of
Hov 18%8
Dec I878
Jan 1%7%
{3 datag)
tate Aug
1983
May 1584
Aug 1884
Mar 1587
MEr 18ET
Apr 1mav
Apy 18BY
Apr 18BE%
May 1987
May 1987
1%-26 Jum
LG8Y
Jun 1987
Jub 184%
Ful

GE cengus conducted
From G588 1o O0VG60;
acatiing, fiying

& cepnsus coendueted
fFrom G415 to 46453
aone sean or beard

ogs census cohducted

fFrom 98518 $o £435;
catling, £y ng

several geen daily
Some cabiing
i6 131 g
& GOnE Seen oF
heard at dusk
1 on ground, 511 ve,
pnjured, took off
from Erouvid
i an Fround, alive
faw cailing =zt dawd

45 cabling {0545-06143

MABY cailiag, fhying
at dawn

jFet i cattingd, §£Iying
at dawn

WAV cabiing, fiying
at dawn

WEAY cabling, f£1@¥ g
a% dawn

k3 cangus conducted
fram BEGO to OV0G;
Fiwings vbroling,
caliing

i cengus conducted
fram D560 o £T40;
#lyving, circiinf.
cailitag
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56, 28 " ! Lea7 & nEus conducited
oW OBGE Lo 06355

cnlling, It

&6, 34 " " 24 Aug LTE8T [oR ¥y calli £} vl ngs
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