bied 359

THE ARRIVAL OF CONTINENTAL MIGRANTS
IN WESTERN JAPAN

BY H. ELLIOTT MCCLURE AND MASASHI YOSHII

Ix the fall of 1955 we had an opportunity to study migration along
the coast of western Japan by analysis of the daily take of two com-
mercial bird netters. ‘The apparent effects of weather and the position
of the netting sites upon the daily take are reported here.

The “wave action” of bird migration has long been recognized and
referred to by many authors. Cooke (1915) and Lincoln (1939)
both call attention to the fact that migrating birds appear in waves.
Ornithological literature of recent years records many studies of the
action of weather in producing waves of bird movements. Since
1950 the réle of weather in migration has been under study as a joint
project between the Departments of Zoology and Entomology and
of Physics and Astronomy at Ohio State University (Miskimen,
1955).

Bennett (1952) in a five-year study at Chicago found that “as a
general rule the big migration waves of a given species occur during
a cold front period.” Devlin (1954) concludes from observations
over a period of several years at Philadelphia that ‘‘the hour just
before nightfall was the critical time in nocturnal migration.” He
continues, “‘If at that hour the winds were calm or southerly (spring)
migration could be expected. It did not seem to matter if the skies
were overcast as long as it was not raining.” Both Lowery (1945,
1946) and Williams (1945, 1947, 1950a, 1950b) in their discussions
of Trans-Gulf of Mexico migration relate the movements of birds
to weather. The effect of a large cyclonic movement on bird migration
over America was analyzed by Gunn and Crocker (1951). In the
present study the netting sites were along spurs of the Tateyama
range east of Toyama on the west coast of Japan, about 37° N. latitude
and 137° E. longitude. It is along this coast of Japan that migrants
from Siberia and regions of the mainland opposite Japan first arrive.
The 10,000-foot Tateyama range prevents them from passing directly
inland. Instead they move south along the coast and over the low
spurs of mountains that finger out from the main range into the
coastal plain. Concentrated in this way, the flight offers an easy
catch for netters situated on many of the ridge crests.

The two sites selected for study were neatly identical except for
altitude. They were about two airline miles apart, at the crests
of north-facing slopes and in low deciduous second-growth brush
(height about 8 to 10 feet).
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Both had been in operation each year for ten or more years during
the six-week period from the middle of October to the end of November.
Station A, further out on the spur, was at an altitude of about 500
feet and Station B, back and higher, was at more than 1000 feet.
Observations were made from October 28 through November 7,
1955, an eleven-day period during the “middle” of migration.

The operators at both sites used the same methods. Paths were
cleared along contour lines through the brush, paralleling the crest,
and along these paths were stretched mist nets of several sizes and
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FIGURE 1. A comparison of the number of small birds, mostly fringillids, taken
per net per day at two netting stations at different altitudes in Toyama, Japan, in
1955.
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FIGURE 2. A comparison of the number of thrushes taken per net per day by
two commercial netters at Toyama, Japan, during the period of observation in 1955

mesh. Living decoys of migrant species, caged and subjected to
light conditions contrary to the fall diurnal rhythm so as to bring them
into full song, were used to divert passing flocks into the ambush
area. At site A there were 12 nets for thrushes and 24 nets for spar-
row-sized birds. At site B, 40 thrush nets and 13 sparrow nets
were in use. Site A had 15 thrushes for decoys and 38 smaller birds.
Site B had 21 thrush decoys and 14 smaller species.

The numbers of birds captured at these two places were surprisingly
different. Altitude seemed to be a very important factor. It ap-
peared that the main bird movements were along the edge of the plains
and that these paths of flight were transgressed by the low mountain
spurs. The birds probably passed along the face of the mountains
rather than over the open plains because the plains were under cultiva-
tion and offered less variety of food than the wooded hills. More
species were traveling at a low altitude, for at Station A 30 species
were netted while at the higher Station B only 11 species were taken.
Ten of these were similar to those at the lower station. At Station
A, 299 thrushes and 2768 smaller birds were taken during the eleven-
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day period. At Station B the take was 677 thrushes and 971 small
birds. Thrushes moved higher than the smaller birds; the number
of thrushes per net per day was about the same at each station, but
a much greater population of small birds was passing Station A than
Station B. The catch at Station A averaged 2.2 thrushes and 14.8
small birds per net per day, while at Station B the catch was 1.5
thrushes and 6.8 small birds. Figures 1 and 2 compare the daily
take of birds per net at each station and show that the fringillid migra-
tion was heavy before that of the thrushes. At Station B the move-
ment of thrushes may have been greater than that at Station A,
even though the catch per net was less. The take per decoy appeared
to support this conclusion, but we have no way of measuring the
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Frcurg 3. Total number of Pale Thrush (Twrdus pallidus) caught at two netting
places in Japan during the period of observation in 1955.
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Ficure 4. Thrushes collected by two commercial netters near Toyama, Japan,
during the period of observation in 1955.

effectiveness of a given decoy. A good singer in fine health may
attract more birds than several less active singers. At Station B
the thrush decoys may have been more vociferous than at Station A,
for the average take was 32.2 victims per decoy as compared with
20.0 per decoy at Station A. Small bird decoys were almost equally
effective at the two stations; 69.3 victims per decoy were taken at
Station B and 72.8 per decoy at Station A. We had no check on the
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effectiveness of decoys, since there were no nets without adjacent
decoys. We have no information as to what percentage of the birds
would have stumbled into the nets without the decoys’ enticement.
However, it seemed that the success of netting was directly propor-
tional to the number of good decoys used.

The netters complained that the daily catch was low and that the
weather was the worst for netting that they had seen in many years.
This was the usual netter’s or trapper’s complaint, for comparison
with 1954 data did not support it. At Station A during the period
October 26 through 30, 1954, with less rain and bad weather, the
daily take averaged 241 birds. During the 1955 period of observa-
tions at this station the daily take was 273 birds. Table 1 lists the
species caught at both stations during 1955 and the average take
per day per decoy and per net. Migration was in flocks of mixed
as well as single species. During a heavy flight, birds of several
species would strike the nets. The fringillids were usually in flocks
separate from the thrushes, for their flight pattern was different.

The numbers of Pale Thrush caught each day are shown in Figure
3, while the takes of Grey-headed Thrushes, Dusky ‘Thrushes, and
Brown Thrushes are shown in Figure 4. From these it is evident
that the main migration movement did not begin until November
5. Although a number of Pale Thrushes had been taken each day
previous to November 5, they moved in large numbers on that date,
accompanied by Grey-headed Thrushes. The migration of Dusky
Thrushes and Brown Thrushes had just begun when the observations
were closed. Comparison with the take in 1954 shows that this
movement came approximately ten days later than in the preceding
year.

Figure 5 shows the daily catch of Japanese Buntings. The Rustic
Bunting, Brambling, Meadow Bunting, and Grey Bunting takes are
shown in Figure 6. Japanese Buntings were in greatest abundance,
but all of these finches arrived in waves during the eleven-day period.

Migration and the Weather—The netters explained the presence
or absence of migrating flocks on the basis of weather. They said
that a north wind was not good but that a mild south wind was
favorable; that wind or rain at dawn was bad, but that cloudy weather
was no detriment. In the main their observations appeared to be
sound. 'The daily take and weather are shown in Figure 7 for 1954
and Figure 8 for 1955. During the six days of observations in 1954
there was no marked correlation between weather and take except
for local weather. A wave apparently passed through on October
25, followed by decreasing numbers until October 30. Rain was



365

McCLuRrE and YosHi, Arrival of Migrants in Japan

1 015D SNIO MO YOPIG '[¢
I snioydang smuo | HYS papesy-Iing “0¢
1 DILULS S1401Y D UOuL uslly 67
1 SHIADPUDIT SHINLIDE) Aef ssouede[ ‘gz
1 SNIL42Q1S SIDAY youLy 3soy] pafey-3uoy ‘L7
1 SHILOAND SHANIIUIOY T JIeISpay] uBUNE( ‘97
1 SnULds srganpan) uLsis '¢¢
1 $24150441D] DEDIVSNIT IIYDIBILY] umorg ‘§g
z 2uoYg1p Sa11a40F wiqrem ysng ‘¢z
4 SnIdoIL4D SnAv g ILL MOIIM 'TT
4 DYl d DN AL ] puymg “1g
z Snpodane 4252109y ymeH moireds 02
4 2donIn2 SHIDYIATT yeorq, Aqny 61
¢ SRARUDLI SNIDYIIATT Trelenid ueraqis "gl
4 SNLADE SNAD T LY, PILIBA L]
¥ SUOANDUWD SOXT mqng paies-umorg ‘9f
¥ SIPADI SHPAN] gstag ], £3319) ‘Gl
[~ DpUosiad ouoydoy Je3qsoI) “§1
9 3102409 SnGOISONAY S BIQTe My MO[EM "€T
L syouirdnuw vyydrs DYOYEdA eI ‘71
g SNDIoSLAYT SNpAn T gsnagy, umolg ‘11
11 A0LDUL STAD T 1L, 38315 0T
S0 99 81 0z D1U0¢DL s§osasoz A8 NIM 6
L0 0¥ (a4 ic4 $311qD3400 D2LLIQULE Bupung 4319 ‘8
' L ax4 s¢ 09 Y4 JUUDULRDU SRPAN, [, gsnaq, Axsnd ‘L
L'e 0'¢ee 06 66 ¢ SapI0LI DELAIQULT Supung mopesiy ‘9
69 V'8¢ £ ¢T 96T 6 Dpsusfsyuon vpIuLdg Suyquierg ¢
09 v'8C €Ie SNANISQO SHPAN T qsTIg ], popedy-£310 §
911 6'8Z 0°6¢ 8Ty ST DINSNA DILIQULE Jupung onsny ¢
1l L ¢es L es 165 It snpnd Snpinf qsrayy, dred '
VL 9961 08T SLT 4! DIDYGII0POGS DZIAIQULTT Bunung ssauede[ [
U £o023p £op 3ym1 skosap 591994 S
A3d prl Pl 1oL A2QUAN N

~———Y3ND3 L2quUnu 280490 Y ——

fos3]

SAODH( TS ANV SLEN 68 40 "IVIOJ, V ONIS() SHIIS OM],
LV ‘6661 ‘L WHAWAAON HONOWHI 87 JTLOLD(O WONL ‘NVAV[ ‘HANIDEAHIJ VIVAO], NI GELLAN SAulg #0 SHIDHIS HHJ,

1 414dV.L



366 McCLURE and Yosgir, Arrival of Migrants in Japan [Vﬁl‘f k74

720

680}
640}
600} Japanese Buntings
5601
5201

480

440

400}

360

3201~

Number of Birds

280F

240

200

160}

120

:10] o

4o}

1 1 L i | 1 I 1 1 1 L
28 29 30 3 | 2 3 4 5 6 7

October November

TIGURE 5. The take of Japanese Buntings (Emberiza spodocephala) during the
period of observation in 1953.
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F1GURE 6. The numbers of four species of fringillids taken each day during the
period of observation in 1955 at Toyama, Japan.
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falling at dawn on October 29, which depressed the take to its lowest
point. Devlin (1954) considered the weather at sundown more
critical to migration than that during the night or at dawn. If this
is true, the 1954 trend could be explained in this way. The wave
of birds that arrived from Siberia on October 25 continued on south.
Fach evening of the following six-day period was favorable to flight
except that of October 28. Winds were light and from the south,
hence the weather at sundown in Toyama would in all probability
be that of sundown the following day along the coast of Siberia and
Kamchatka. Since there was no inhibiting weather on the coast
of Siberia during this period, the flow of migrants to Japan was steady
and uninterrupted, but decreasing. The rain of the night of October
28-29 at Toyama stopped migration of local birds and of birds to the
immediate north of Toyama. These renewed their flight after sun-
down of October 29, bringing an increased take at dawn of October 30.
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Ficure 7. Relationship between weather and the number of birds netted at
Station A, Toyama, Japan, in 1954,
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Ficure 8. Relationship between weather and the catch of birds at Toyama,
Japan, in 1955.

Since thrushes and finches migrate at night, Devlin’s observations
are further supported by the 1955 data (Figure 8). Here it is evident
that bad weather will force the birds down and they will remain
quiet until the weather improves; hence, the catch is affected by
both sundown and dawn weather. During the eleven days of observa-
tion in 1955 there were three waves of migrants and three breaks
in the bad weather. The cloud movement was from the south during
the entire period and at no time were there heavy winds. The weather
at sundown of October 26 had been clear and a wave of migrants
passed on October 28. It rained until midday of October 30, with
the clouds breaking at sundown. A migrant wave appeared on
November 1. Bad weather at sundown again set in without a break
until the afternoon of November 3. The third wave of migrants
arrived on November 5. This sequence of events would appear to
support the theory that favorable sundown weather occurring in
Toyama 24 hours earlier and moving north approaches the Siberian
coast, where it releases migrants pinned down by bad weather. This
produces a wave which reaches Toyama on the morning of (or during
the night preceding) the second day after the break in weather.

Summary.—During the period from October 28 to November 7,
1955, observations were made of the daily catch of commercial netters
located near Toyama on the west coast of Japan. The netting sites
were two miles apart on spurs of the Tateyama mountain range,
which extended into the coastal plain. Both were at north-facing
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hill crests in cut-over deciduous brush: one at 500 feet altitude,
the other at 1000 feet. During the eleven days, 4715 birds of 31 species
were netted. Most abundant were Japanese Bunting (Emberiza
spodocephala), Pale Thrush (Turdus pallidus), Rustic Bunting (Em-
beriza rustica), Grey-headed Thrush (Turdus obscurus), and Brambling
(Fringilla montifringilla), in that order. Observations indicated
that: 1. more species passed in front of the mountains and over the
crests at 500 feet than at 1000 feet altitude; 2. thrushes moved up to
1000 feet in about the same density, but fringillids and other small
passerines were more than twice as abundant at the 300-foot level;
3. fringillid migration was well under way in October but turdid
flights did not begin until early in November; 4. migration was often
in mixed flocks and many species not represented by living decoys
were captured; 5. the take appeared to be directly proportional to
the number of well-trained decoys used as well as to the number
of nets in operation; 6. weather at dawn affected the take, especially
wind or rain, which reduced it; 7. migration took place in waves
related to the weather of the Siberian coast; 8. rain or storms from
the south held the birds on the mainland; and a break in weather
at sundown over Toyama indicated a flight during the night of the
following day and a large catch on the second morning, even though
weather conditions might have become adverse again.
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