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Abstract

Background: The Bar-headed Goose (Anser indicus) is a species that relies heavily on the plateau wetlands of Asia
and whose population was thought to be declining. Over the past decade, south-central Tibet, one of the most
important wintering grounds, supported large numbers of Bar-headed Geese, but the population had not been regu-

larly monitored in this area.

Methods: We surveyed wintering Bar-headed Geese along the Yarlung Zangbo, Lhasa and Nyang Qui rivers, the three
major river valleys and their tributaries in south-central Tibet in January 2014 and recorded their location, flock size
and habitat utilization. Based on these data and the latest wintering counts elsewhere, we revised the population

estimate for this species.

Results: We recorded more than 67,000 Bar-headed Geese in south-central Tibet during January 2014. By geographic
area, the geese were most abundant in the Lhasa River valley (38.5%) and the Nyang Qu River valley (31.0%), and

by administrative division in Lhunzhub (27.2%) and Shigatse (26.7%). Bar-headed Geese were most often observed
feeding in winter wheat fields and ploughed fields, resting on pastureland and marshes. The approximate number

of 67,000 geese recorded in Tibet is more than four times the estimate of 1993 for the same region and exceeds the
most recent world population estimate of 52,000-60,000. Based on our work in Tibet and the latest wintering counts
available from other areas, we revised the estimated population size of this species to 97,000-118,000.

Conclusions: Our result reveals a remarkable increase in the number of Bar-headed Geese wintering in south-central
Tibet. This population increase most likely stems from a proliferation of cropland and especially winter wheat fields

in south-central Tibet. This habitat improvement may also cause short-stopping of the Bar-headed Goose and thus
reduce mortality of the geese that would otherwise undertake a somewhat daunting trans-Himalayan migration.
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Background

The Bar-headed Goose (Anser indicus) breeds in the
plateau wetlands of Central Asia, from extreme east-
ern Kazakhstan and Kyrgyzstan across southern Rus-
sia to western Mongolia and from the Qinghai—Tibetan
Plateau south to Ladakh in India. The species winters in
China from southern Tibet east of Guizhou and from
Pakistan east to Myanmar (Miyabayashi and Mundkur
1999). Previously, the world population was estimated at
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52,000-60,000 birds, based on incomplete counts carried
out prior to 2000 (Wetland International 2015). While
the Bar-headed Goose is not included in the Threatened
category of the IUCN Red List due to its large popula-
tion and range, BirdLife International (2016) estimated a
decreasing trend in its population.

South-central Tibet is a significant wintering ground for
the Bar-headed Geese and periodic surveys have been con-
ducted there since the 1990s (Lu 1991; Bishop et al. 1997).
Bishop et al. (1997) estimated the number of geese there
between 13,000 and 14,500 which represented about 25%
of the world population, based on surveys conducted dur-
ing 1991-1996. Over the past decade, the status of winter-
ing Bar-headed Geese in south-central Tibet has aroused
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increasing concern with respect to the surveillance of a
highly pathogenic avian influenza, given that this species is
considered to be a major potential carrier for H5N1 across
the Qinghai—Tibetan Plateau (Chen et al. 2005; Brown et al.
2008; Prosser et al. 2011; Zhang et al. 2011). To improve the
estimate of the current status of the Bar-headed Geese, we
conducted surveys in south-central Tibet in January 2014
and present the size of their winter flock, distribution and
habitat use in South-central Tibet as of this date. Considering
that the latest world population estimate was based on data
from well before 2000, a more reliable and up-to-date popu-
lation estimate is desirable (Ven et al. 2010; Wetland Interna-
tional 2015). We also revised the estimated world population
of this species based on the latest wintering counts available
in its range of countries. We also discuss possible recent
demographic trends in major wintering areas.

Methods

Study area

The winter surveys in 2014 were conducted in three
major river valleys and their tributaries, i.e., along
the Yarlung Zangbo (Hereafter, Yarlung), Lhasa and
NyangQu rivers, as well as Yamdrok Lake. These areas
are characterized by high elevations, ranging from 2930
to 5030 m. The primary survey areas stretched west from
Lhaze (29°07'N, 87°32'E) to Miling (29°28'N, 94°39'E)
and north from Lhunzub (29°56'N, 91°00'E) to Nakartse
(28°48'N, 90°53’E; Fig. 1). We divided the survey region
into six geographic areas, i.e., the valleys of the West Yar-
lung, Nyang Qu, Lhasa, East Yarlung and Nyang rivers
and Yamdrok Lake (Fig. 1).

Agriculture is the dominant land use in the Bar-headed
Geese wintering areas with most croplands planted with
highland barley (Hordeum vulgare), spring wheat (Triti-
cum sp.), winter wheat (Triticum sp.), potatos (Solanum
tuberosum), broad beans (Pisum sativum) and rape oil-
seed (Brassica campestris). Winter wheat is grown dur-
ing late September to August of the following year, while
other crops dominate from April through September.
Croplands are fallow in winter and are either ploughed
and irrigated immediately after harvest for pest control
or remain unploughed until the following spring. Grazing
is the second dominant land use with sheep and goats,
the most important type of livestock.

Population survey

We recorded the number of wintering geese during the
brief period from 16-25 January 2014. Two teams, each
consisting of four members, simultaneously surveyed
the east and west part of the study area. We followed the
survey methods used by Bishop et al. (1997) and Greg-
ory et al. (2010). We drove cars on primary roads though
each valley and their major tributaries and stopped to
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scan with 10x binoculars or a 20-60x telescope every
1-2 km over suitable habitat or whenever a flock was
seen. Where visibility over suitable habitat was limited,
we walked to observe the area using secondary roads.

Whenever Bar-headed Geese were observed, we
recorded their location, flock size and habitat type. To
avoid double counting, we ignored flocks flying over-
head from behind. A flock was defined as a group of Bar-
headed Geese found continuously in a specific type of
habitat. Habitat types for the goose were categorized as
winter wheat, ploughed field, crop stubble (unploughed
highland barley and spring wheat croplands), pasture-
land, rivers and lake, marshes and other habitats.

World population estimate

We reviewed the available wintering survey results of
the Bar-headed Geese throughout its range, including
papers published in scientific journals, as well as sur-
veys accepted by international conservation agencies or
national conservation authorities that reflected the status
of the species in their respective countries. Where long-
term surveys were conducted, we used the most recent
data. Since most estimates outside China were given as a
range, we summarized the minimum and maximum val-
ues as the world population estimate.

Results

Number of birds and their distribution

A total of 67,000 Bar-headed Geese were recorded in Jan-
uary 2014 (Table 1). The species was observed in the Yar-
lung River from Lhaze east to Sangri except for Rinpung.
No Bar-headed Geese were recorded in the 270 km
stretch of the Yarlung River from Gyatsa east to Miling.
We recorded geese in all major tributaries, although only
several hundred birds were observed in the 68 km stretch
of the Maizho Maqu River and 287 km along the Nyang
River. Bar-headed Geese were especially abundant in
the Lhasa River valley (38.5%), the Nyang Qu River val-
ley (31.0%) and the West Yarlung River valley (19.6%) by
geographic area and in Lhunzub (27.2%) and Shigatse
(26.7%) by administration division (Table 1; Fig. 2).

Habitat use

Wintering Bar-headed Geese were observed at elevations
ranging from 2930 to 4470 m. In January 2014, 86.5% of
the geese were found in four major habitat types: winter
wheat field (39.3%), ploughed field (16.9%), pastureland
(15.2%) and marshes (15.1%), while less than 1% of the
geese were found on crop stubble (Table 2). Wheat fields
and ploughed fields typically occurred as small plots
mixed with unploughed croplands (crop stubble). About
68.6% of the flocks we observed were in these small plots,
but the flocks were relatively small in size (mean = 214



Liu et al. Avian Res (2017) 8:7

Page 3 of 6

/}Jf \L\W}\/ A
hN >
3 \
N
{

Geographical Areas

(I West Yarlung River Valleys
[ | Nyang Qu Ruver Valley
22222 Lhasa River Valleys

E= Yamdrok Lake

"

24 East Yarlung River Valleys

N

77} Nyang River Valley

0

.

-~ F30°N
ey o 24
’I(I/](I N oy
b9 20 ?‘ff
e i, gy FD,
Yarlung Tsangpo ““%‘“«"?’ : 2 L29°N

Yamdrok

vV 100 km 2
% | "’\'\\

I
90°E

| |
92°E 94 E

Fig. 1 Survey areas of Bar-headed Geese wintering in south-central Tibet in January 2014. Major rivers are shown on the map; name of locations are
given in English, with Pinyin Chinese in brackets: 7 Lhaze (Lazi), 2 Sakya (Sajia), 3 Xiatongmoin (Xietongmen), 4 Shigatse (Rikaze), 5 Bainang (Bailang),
6 Gyantse (Jiangzi), 7 Namling (Nanmulin), 8 Rinpung (Renbu), 9 Nyemo (Nimu), 70 Nakartse (Langkazi), 77 Quxu (Qushui), 12 Doilungdegen
(Duilongdeqing), 13 Lhasa (Lasa), 14 Dagze (Dazi), 15 Lhunzub (Linzhou), 16 Maizhokunggar (Mozhugongka), 17 Gonggar (Gongga), 18 Danang
(Zhanang), 19 Nedong (Naidong), 20 Sangri (Sangri), 21 Gyatsa (Jiacha), 22 Namshan (Langxian), 23 Miling (Milin), 24 Nylingchi (Linzhi), 25 Gongbo

Gyamda (Gongbujiangda)

individuals). In contrast, pastureland and marshes,
mainly used as resting habitats by our geese, had larger
flock sizes (mean = 472 birds, maximum = 6350 birds).

World population estimate

A revised world population of Bar-headed Geese was
estimated at 97,000-118,000 birds (Table 3), with the
highest numbers occurring in China (67.5-69.2%) and
India (17.8-30.5%). Myanmar supported 2.8-4.7% of the
world total and Pakistan 1.8-4.7%. Less than 1.0% were
found in Bangladesh and Nepal.

Discussion

Our results reveal a remarkable increase in the num-
ber of Bar-headed Geese wintering in Tibet. Using the
same methods, our survey tally in 2014 is four times

the 15,500-17,500 geese estimated in December 1993
(Bishop et al. 1997). The number of geese in Tibet dur-
ing 2014 even exceeded the current world population
estimate of 52,000-60,000 birds (Wetland International
2015). Most of the surveyed areas indicated an increase
in population, with the exception of Yamdrok Lake. Bar-
headed Geese were most abundant in Shigatse City and
Lhunzhub County, which agrees with the survey results
from 1991 to 1994 (Bishop et al. 1997). Compared with
the previous count (Bishop et al. 1997), we surveyed extra
valleys of the Maizho Maqu, Nyang River and Yarlung
rivers east from Sangri to Miling for the first time, but
only small numbers of Bar-headed Geese were recorded,
probably because these river stretches are narrow and
confined on both sides by steep mountains, where crop-
lands are extremely rare.
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Table 1 Number of wintering Bar-headed Geese by geo-
graphic area and administration division in south-central
Tibet in January 2014

Valleys and counties Elevation (m) Number
West Yarlung River valley 13,144
Lhaze County, Yarlung River 3920-4000 1147
Lhaze County, Sakya Qu River 4000-4050 2148
Lhaze County, Re Qu River 3920-4000 211
Xaitongmoin County, Yarlung River 3890-3920 161
Xaitongmoin County, Rong Qu River 3920-3970 91
Xaitongmoin County, Tanakpu Qu River 3890-3930 1146
Sakya County, Shab Qu valley 3900-3970 583
Shigatse City, Yarlung River 3800-3890 6005
Namling County, Yarlung River 3800-3830 1388
Namling County, Shang Qu River 3830-4000 219
Rinpung-Nyemo Cos,, Yarlung River 3710-3800 0
Nyemo County, Nyemo Maqu River 3710-3830 45
Nyang Qu River valley 20,800
Shigatse City 3850-3870 11,925
Bainang County 3870-3930 4075
Gyantse County 3930-5030 4800
Yamdrok Lake 190
Nakartse County 4460-4520 190
Lhasa River valley 25,809
Quxu County, Lhasa River 3590-3630 2075
Doilungdegen County, Lhasa River 3630-3640 81
Doilungdegen County Doilung Qu River 3640-3740 140
Lhasa Urban, Lhasa River 3640-3680 15
Dagze County, Lhasa River 3680-3790 5158
Lhunzub County, Penbo River 3730-3970 18,210
Maizhokunggar County, Lhasa River 3790-3840 0
Maizhokunggar County, Maizho Maqu River ~ 3830-4450 130
East Yarlung River valley 6786
Quxu County 3590-3710 1317
Gonggar County 3570-3590 2866
Danang County 3560-3570 422
Nedong County 3555-3560 1379
Sangri County 3550-3555 802
Gyatsa-Miling Counties. 2950-3260 0
Nyang River valley 302
Gongbo Gyamda and Nylingchi Counties 2930-4880 302
Grand total 67,031

Our results indicate that winter wheat fields are the
most frequently used feeding habitat by the wintering
Bar-headed Geese in south-central Tibet. Fecal analy-
ses showed that 65% of the total foods consumed by
geese, wintering at Caohai in Guizhou Province China,
consisted of leaves of Gramineae (Li and Nie 1998), an
indication that this was their principal food source. Com-
pared with crop stubble, our results showed that the
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Bar-headed Geese prefer the soft and irrigated ploughed
fields, although these fields have significantly lower resi-
due cover and surface waste grain (Bishop and Li 2002).
We interpret this preference for ploughed fields as evi-
dence of niche partitioning between our Bar-headed
Geese and Black-necked Cranes (Grus nigricollis), which
prefer crop stubble (Bishop et al. 1998). As such, care-
ful consideration is required in cropland management to
avoid harmful impacts to either species.

Our updated species population estimate of 97,000—
118,000 is almost twice the previous estimate by Wetland
International (2015). China recorded the highest popu-
lation increase (324-367% over the past two decades)
according to the estimate of 15,500—17,500 birds in 1995
(Bishop et al. 1997). In China, the Yunnan—Guizhou Pla-
teau is the other major wintering ground outside Tibet,
where the number of birds is well monitored and showing
a relatively stable trend (Lu 1991; Yang 2005; Yang and
Zhang 2014). In India, this species has a nationwide win-
tering range, but its population has never been surveyed
at a full scale and its status has been poorly documented
over the past years (Li et al. 2009). Recent surveys sug-
gest there may be a significant and increasing wintering
population at Pong Dam in Himachal Pradesh and also in
other wetlands in northern India (A. Rahmani, personal
communication).

Our population estimate contradicts the global declin-
ing trend reported by BirdLife International (2016). The
global and regional population increase probably stems
from wintering habitat improvements. Over the past two
decades, Tibet has been undergoing rapid population and
economic growth, which have affected both the envi-
ronment and agriculture practices. First, cropland areas
show an accelerated growth resulting from reclamation
of pastures and wetlands (Bai et al. 2014). Second, winter
wheat has been grown as a major crop in many areas in
south-central Tibet to obtain higher yields. Agriculture
development is especially remarkable in the Penbo and
the Nyang Qu River valleys, where the Bar-headed Geese
is most abundant and shows a rapidly increasing popula-
tion trend. The wintering habitat improvement in south-
central Tibet may also cause short-stopping of the geese,
i.e., individual birds normally wintering in south Asia will
winter farther north in south-central Tibet (Takekawa
et al. 2009; Ven et al. 2010). This behavior may reduce
mortality in the Bar-headed Geese that would otherwise
undertake a somewhat daunting trans-Himalayan migra-
tion (Hawkes et al. 2011).

Conclusions

While bird flu outbreaks caused the decrease in popu-
lation of birds breeding at the Qinghai Lake in last dec-
ade (Chen et al. 2005), our results reveal a remarkable
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Table 2 Occurrence and details of flocks of Bar-headed
Geese by habitat type in south-central Tibet, January 2014

Habitat Number Mean flock size Number

of flocks (range)
Winter wheat 140 188 (2-1400) 26,322 (39.3%)
Ploughed field 35 323 (3-2500) 11,309 (16.9%)
Pasture 20 0 (1-6350) 10,199 (15.2%)
Marsh 23 439 (2-3000) 10,105 (15.1%)
River and lake 24 303 (1-3500) 7261 (10.8%)
Crop stubble 8 66 (5-150) 530 (0.8%)
Other habitats 5 261 (15-600) 1305 (1.9%)
Total 255 263 (1-6350) 67,031

population estimate. The population increase most
likely results from a proliferation of winter wheat fields,
a favorite feeding habitat by the Bar-headed Goose. This
provides opportunity for us to understand the conserva-
tion importance of agricultural cultivation on related bird
species. Long-term and full-scale census is still necessary
to monitor the population trend and evaluate the impact
of bird flu on this susceptible species.
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Table 3 World population estimates for the Bar-headed Geese based on the latest wintering counts available

Country Number Survey year Reference
China

South-central Tibet 67,000 2014 This study

Yunnan-Guizhou Plateau 5300-7200 2004-2013 Yang (2005), Yang and Zhang (2014)
Indian 19,100-32,800 2003-2007 Lietal. (2009)
Myanmar 3000-5000 1999-2007 Ven et al. (2010)
Pakistan 1800-5000 1999-2005 Lietal. (2009), Ven et al. (2010)
Bangladesh 300-500 2006-2010 Ven et al. (2010)
Nepal 200-300 2000-2007 Li et al. (2009), Takekawa et al. (2009)
Total 96,700-117,800

increase in the number of Bar-headed Geese wintering
in south-central Tibet, as well as a rise of the world-wide
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