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BACKGROUND
The Straits of Malacca separate Sumatra, Indonesia and its satellite islands from Peninsular Malaysia. At the narrowest part of the Straits, only 38 km of sea, lies between Pulau Rupat, Riau province, Sumatra and Tanjung (Tg.) Tuan, Malacca. Pulau Rupat is about 1500 sq. km, with some 30,000 inhabitants living mostly on the coastline. 
During spring, large numbers of migratory raptors cross the Straits to make landfall at Tg. Tuan, where the Malaysian Nature Society (MNS) and birdwatchers have been monitoring migration for several years. In contrast, the only prior information on spring migration at Rupat was a report of a brief survey that was conducted in February 2005 (Lim et al, 2005). 
As a follow-up to the previous survey, the authors visited Rupat from 1 – 6 March 2009, with a view to achieving the following objectives:

1. To carry out simultaneous counts at Pulau Rupat and Tanjung Tuan and compare the raptor migration data from the two sites.
2. To increase current knowledge of migratory raptors and their migration patterns on Pulau Rupat. 
MNS-Raptor Study Group members, Lim Kim Chye and Lee Oon Teik, left Port Klang by ferry on 28 February 2009 and met up with Raptor Indonesia (RAIN) representative Dr Wilson Novarino in Dumai, Sumatra. After a night in Dumai, the next day we took a two hour speedboat ride to Tanjung Medang, the settlement on Rupat that faces the Straits of Malacca. From here, we continued on motorbikes to Wisma Afira at Teluk Rhu beach.
METHODS
The main location for observation was Wisma Afira, Teluk Rhu (N 2º 6.569’, E 101º 41.050’, the same site in 2005), on the north shore of Rupat, facing the Straits of Malacca. Two other locations, Tanjung Lapin (N 2º 5.524’, E 101º 42.523’) and Tanjung Jaya lighthouse (N 2º 7.466’, E 101º 39.342’) were used on 4 March and 5 March to investigate the extent of migration passage (Fig. 1) 
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Fig. 1: Location of observation sites on Pulau Rupat in relation to Tg. Tuan

Observations were carried out from 2 – 6 March, using 8x and 10x binoculars and a 20-60x spotting scope to locate and identify raptor species. A tally counter was used to count flock size. Observations usually started at 0830hrs (WIB, Waktu Indonesia Barat) and ended at 1600hrs, or until such time when no raptors were observed heading out to sea. All clock times reported follow WIB time which is 1 hour behind Malaysian time. 

At the start of every hour of observation, we used a compass to determine wind direction and a hand-held Kestrel weather meter to record wind speed and temperature. Cloud cover, flight direction and height of migrating raptors were estimated visually and all data were recorded into prescribed data sheets. 
RESULTS & DISCUSSIONS
Species and total counts 

We recorded significant seaward passage during the period of observation, with more than 1,000 Oriental Honey-Buzzards (OHB) counted daily (Table 1). A total of 7,270 raptors were counted from 2 – 6 March (c 21 hours total observation time), 99.8 % of which were OHBs. Seven Black Bazas, two Chinese Sparrowhawks and three Grey-faced Buzzards were also recorded. However, most of these latter species were not observed flying out to sea but were flying northwards following the beach, presumably to head out to sea further on. 
	Date
	Oriental

Honey-Buzzard
	Black Baza
	Chinese Sparrowhawk
	Grey-faced 

Buzzard
	Total

	2 March
	1,241
	0
	1
	0
	1,242

	3 March
	1,459
	0
	0
	0
	1,459

	4 March
	1,830
	1
	0
	1
	1,832

	5 March
	1,550
	4
	1
	0
	1,555

	6 March
	1,178
	2
	0
	2
	1,182

	Total
	7,258
	7
	2
	3
	7,270


Table 1: Daily counts and total number of migratory raptor species recorded at Pulau Rupat 

Comparison of counts between Pulau Rupat and Tanjung Tuan
Although raptor totals at Rupat and Tg. Tuan for this period of observation were not expected to be identical, even so the considerable difference in counts was a surprise (Table 2). Except for 6 March (when observation closed early), for all other days, counts at Rupat were consistently much higher than that at Tg. Tuan. 

	Site
	2 March
	3 March
	4 March
	5 March
	6 March

	Rupat 
	1,242
	1,459
	1,832
	1,555
	1,182*

	Tg. Tuan
	954
	400
	19
	0
	1,795


* up to 1315hrs
Table 2: Comparison between daily total raptor departures from Rupat and total raptor arrivals 
              at Tg. Tuan

Obviously, not all raptors that leave Rupat make landfall at Tg. Tuan. These differences are likely due to wind conditions that had caused raptors to arrive too far to be detected from Tg. Tuan. On 3 March, strong winds with an easterly element, averaging 9.8 km/hr, were noted at Teluk Rhu. Raptors were observed heading north-east towards Tg. Tuan. However, observers at the lighthouse saw only 400 out of the 1,459 raptors that had left Teluk Rhu. The OHBs that had taken off from Rupat earlier in the morning had not been detected and could have drifted far to the north of the lighthouse due to the strong easterly winds. 
Similarly, wind conditions may be the reason why on 4 March only 19 raptors were seen at Tg. Tuan when 1,832 OHBs had been recorded leaving Rupat. On that day, brisk northerly head winds made for unfavourable conditions for landfall at Tg. Tuan. On Rupat, raptors leaving Tg. Lapin (main take-off point on that day) were observed heading east and north-east at considerable heights and, with similar head-on winds, would have tended to make landfall far to the south of Tg. Tuan. The combination of conditions at both sites would explain for the very low numbers of raptors detected at Tg. Tuan.
On 5 March, there was rain nearly all day at Tg. Tuan. This explains why no raptors were recorded there although 1,555 OHBs had been observed leaving Rupat. Raptors have been known to circumvent rain storms during migration (Lim Kim Chye pers. obs.). Obviously, the OHBs had avoided Tg. Tuan and, judging from wind conditions and flight directions at Teluk Rhu and Tg. Lapin, had made landfall south of the lighthouse. 
Temporal and spatial pattern of OHB passage over the Straits 

Large water bodies generate little thermal activity, thus passage across the Straits from Rupat would be influenced mainly by wind conditions. At Teluk Rhu, as early as 0905hrs, before onset of any significant thermal activity, the first group of OHBs would head out to sea, at a fairly low height, using flapping/gliding flight. Time lapse between first sighting of OHBs on the horizon and the time the first OHB headed out to sea varied from 10 to 33 minutes. During the hotter part of the day, when thermal activity increased, flocks were seen at a greater height and these would thermal close to the beach for some time, to gain even more height before streaming out to sea. 
More OHBs were seen crossing in the morning compared to the afternoon. Significant passage occurred from 0900hrs to about 1300hrs, after which raptor flocks decreased and consequently fewer raptors made the crossing (Fig. 2). Passage was highest during 1000 – 1100hrs (2,383 raptors), followed by 1200 – 1300hrs (1,869 raptors) and 1100 - 1200hrs (1,538 raptors). These findings generally concur with reported raptor arrival times at Tg. Tuan (Lim and Cheung 2008) where numbers increase from about 1000hrs and peak at 1300hrs (Malaysian time is 1 hour ahead of WIB). 
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Fig. 2: Temporal pattern of OHB passage (hourly, cumulative no. of OHBs) 

We investigated the spatial pattern of passage by carrying out simultaneous counts at 3 sites Tg. Jaya, Teluk Rhu and Tg. Lapin on 4 March and the latter 2 sites on 5 March. On 4 March, OHB migration was observed at all 3 sites, with highest numbers observed at Tg. Lapin while only 22 OHBs were recorded at Tg. Jaya. On 5 March, significant migration was observed at both Teluk Rhu and Tg. Lapin. These preliminary observations confirm that OHBs migrate on a broad front, with the main flight path shifting according to wind conditions. 
Speed of passage over the Straits was calculated by checking departure times of the first flock of OHB at Rupat against arrival times of the first OHB reported at Tg. Tuan (Table 3). Based on data for 2, 4 & 6 March (days on which raptor movements at both watch sites appeared typical), we found that, on average, OHBs took about 60 minutes to cross the 38 km stretch of sea, which translates to a flight speed of 38 km/hr.  
	Location
	2 March
	4 March
	6 March

	Tg. Tuan first arrival (Malaysian time) 
	1115hrs
	1100hrs
	1105hrs

	Rupat first departure (WIB time)
	0905hrs
	0905hrs
	0908hrs

	Time lapse (minutes)
	70
	55
	57


Table 3: Lapse time of OHBs crossing the Straits of Malacca

Phenomenon of OHB “returnees”
The mystifying behaviour of OHBs returning to shore after having flown considerable distances out to sea, first observed in 2005, was also witnessed on this trip. This phenomenon occurred on a daily basis during nearly every hour of observation. While some OHBs flew only a short distance out to sea and then returned to shore, many others had obviously flown out much further as they only came back into view from far out at sea. Occasionally, there would be OHBs coming and going at the same time, thus causing some difficulty in counting them. On an hourly basis, “returnees” can number from a few to 175 and make up 60% of the total that flew out to sea. 
During the five days of observations, we noted the departure times of first OHBs to leave Rupat and also the arrival times of first returnees. Assuming that first returnees comprised individuals from the first flock that left Rupat, we calculated that these raptors had been out at sea ranging from a minimum of 14 minutes to a maximum of 45 minutes. Since each flight was a return trip, these returnees would theoretically have flown out at least 4.4 km or even up to 14 km (based on calculated cross-Straits speed of 38 km/hr).   
There was no obvious age or gender correlation as random sampling of returnees that were checked contained a mix of adult males, females and juveniles. Returnees flew back using flapping/gliding flight and arrived at varying heights, from as low as 30 m and up to several hundred metres high, the latter observation invalidating the notion that these raptors had not gained sufficient height to make the crossing. Most returnees would fly inland to regroup or join other thermaling flocks before presumably making another attempt to cross. 

CONCLUSIONS
The consistently higher counts of OHBs at Rupat during this survey compared to counts at Tg. Tuan raises the question of how far out from the “true” are past Tg. Tuan spring raptor counts. The data from the simultaneous counts show that not all raptors departing from Rupat make landfall at Tg. Tuan or near enough to be detected under current methodology. The significant shortfall in counts at Tg. Tuan shows there is a need to rethink on our methodology in monitoring OHB passage across the Straits. Obviously, better coverage of the Tg. Tuan coast and co-operative monitoring with the Indonesians on Rupat, are options to consider.

The intriguing phenomenon of “returnee” OHBs needs further investigation. We could not find any satisfactory reason to explain why some OHBs would fly out to sea and disappear from view, only to return back after some time. Perhaps the wind conditions high up or out at sea are factors? Or could physiological conditions of the “returnees” have something to do with this? An interesting exercise would be for a boat to follow the raptors as they make the crossing in order to observe flight behavior and weather conditions. This can be a very exciting publicity stunt involving the media and navies of Malaysia and Indonesia and would constitute an excellent example of international co-operation in raptor conservation. 
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APPENDIX 1 – Data sheets
Date: 2 March 2009

Observation site: Teluk Rhu, Pulau Rupat

N 2º 6.569' E 101º 41.050'

	Time (West Indonesia)
	9-10
	10-11
	11-12
	12-1
	1-2
	2-3
	3-4
	
	

	Wind Speed (km/hr)
	2
	5
	2.5
	6
	5
	4.5
	3.3
	
	

	Wind Direction. (From)
	SE
	N
	NE
	NE
	E
	NNW
	NNW
	
	

	Temperature (degree C) 
	27
	34
	29
	30
	29
	29
	31
	
	

	Cloud Cover ( %)
	100
	90
	60
	30
	40
	50
	50
	
	

	Precipitation (Code)
	0
	0
	0
	0
	0
	0
	0
	
	

	Flight Direction
	E
	E
	E
	NE
	NE
	NE
	NE
	
	

	Height of Flight (Code)
	1,2
	2
	2
	2,3
	2,3
	2,3
	2,3
	
	

	Migratory raptor species
	Flew out
	Returned
	Flew out
	Returned
	Flew out
	Returned
	Flew out
	Returned
	Flew out
	Returned
	Flew out
	Returned
	Flew out
	Returned
	Total (Rupat)
	Total (Tg. Tuan)

	Oriental Honey-buzzard
	436
	68
	335
	81
	80
	6
	259
	40
	206
	2
	81
	9
	50
	0
	1241
	 

	Chinese Sparrowhawk
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 

	Total 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1242
	954


Notes:

1. First group of 3 OHBs were seen thermalling low to the south of Teluk Rhu at 0852hrs.

2. First group of 32 OHBs left Rupat at 0905hrs.

3. The single Chinese Sparrowhawk was seen heading North along the beach and was assumed to have left Rupat further north.

4. A group of about 20 OHBs was still thermalling inland when observation closed at 1600hrs

Date: 3 March 2009

Observation site : Teluk Rhu, Pulau Rupat                N 2º 6.569' E 101º 41.050'

	Time (West Indonesia)
	9-10
	10-11
	11-12
	12-1
	1-2
	2-3
	3-4
	4-5
	
	

	Wind Speed (km/hr)
	4
	9
	9
	10.8
	11.8
	10.8
	12.8
	10.9
	
	

	Wind Direction. (From)
	E
	SE
	ESE
	ESE
	ESE
	ESE
	ESE
	ESE
	
	

	Temperature (degree C) 
	28
	29
	29
	30
	29
	28
	29
	31
	
	

	Cloud Cover ( %)
	100
	95
	100
	95
	90
	90
	90
	95
	
	

	Precipitation (Code)
	0
	0
	0
	0
	0
	0
	0
	 
	
	

	Flight Direction
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	 
	
	

	Height of Flight (Code)
	1,2
	2,3
	2,3
	2,3
	2,3
	2,3
	2,3
	2,3
	
	

	Migratory raptor species
	Flew out
	Returned
	Flew out
	Returned
	Flew out
	Returned
	Flew out
	Returned
	Flew out
	Returned
	Flew out
	Returned
	Flew out
	Returned
	Flew out
	Returned
	Total (Rupat)
	Total (Tg. Tuan)

	Oriental Honey-buzzard
	204
	5
	67
	1
	227
	0
	511
	4
	148
	4
	286
	7
	40
	3
	0
	0
	1459
	 

	Total 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1459
	400


Notes:
1. First group of OHBs were seen thermaling low to the south of Teluk Rhu at 0910hrs.
2. First group of 21 OHBs left Rupat at 0924hrs.

3. Initially, OHBs were seen on the left of Teluk Rhu and by noon, were pushed by wind to the extreme left of the observation site.

4. From about 1300hrs, OHBs shifted to the right of Teluk Rhu, with some flying overhead at the observation site.
Date: 4 March 2009

Observation sites: Teluk Rhu, Tg. Jaya (N 2º 7.466', E 101º 39.342') & Tg. Lapin (N 2º 5.524', E 101º 42.523')
	Time (West Indonesia)
	9-10
	10-11
	11-12
	12-1
	1-2
	2-3
	3-4
	
	

	Wind Speed (km/hr)
	3.2
	3
	10.3
	10.5
	6.1
	10.7
	6.6
	
	

	Wind Direction. (From)
	SE
	NW
	NE
	NE
	NW
	NE
	NW
	
	

	Temperature (degree C) 
	33
	30
	31
	31
	31
	32
	30
	
	

	Cloud Cover ( %)
	50
	60
	20
	30
	40
	30
	30
	
	

	Precipitation (Code)
	0
	0
	0
	0
	0
	0
	1
	
	

	Flight Direction
	E
	NE
	-
	NW
	-
	-
	-44
	
	

	Height of Flight (Code)
	1,2
	2,3
	2,3
	2,3
	2,3
	2,3
	2,3
	
	

	Migratory raptor species
	Flew out
	Returned
	Flew out
	Returned
	Flew out
	Returned
	Flew out
	Returned
	Flew out
	Returned
	Flew out
	Returned
	Flew out
	Returned
	Total (Rupat)
	Total (Tg. Tuan)

	OHB (Teluk Rhu)
	44
	0
	403
	0
	0
	0
	12
	1
	0
	0
	0
	0
	1
	0
	459
	 

	OHB (Tg. Lapin)
	91
	2
	890
	175
	303
	1
	182
	6
	71
	4
	0
	0
	0
	0
	1349
	 

	OHB (Tg. Jaya)
	0
	0
	22
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	22
	 

	Grey-faced Buzzard (Tg. Jaya)
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	1
	 

	Black Baza (Tg. Jaya)
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	 

	Sub-total 
	135
	2
	1316
	175
	303
	1
	195
	7
	71
	4
	0
	0
	1
	0
	1832
	 

	Total 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1832
	19


Notes:

1. Simultaneous counts from 3 points: Teluk Rhu, Tg. Jaya lighthouse and Tg. Lapin, all in north Rupat, were combined to represent the total for the day.
2. First group of 6 OHBs were seen thermaling south of Teluk Rhu at 0845hrs.
3. First group of 19 OHBs left Teluk Rhu at 0905hrs.
4. First group of 4 OHBs left Tg. Jaya at 1043hrs.
Date: 5 March 2009

Observation sites: Teluk Rhu & Tg. Lapin (N 2º 5.524', E 101º 42.523')
	Time (West Indonesia)
	9-10
	10-11
	11-12
	12-1
	1-2
	2-3
	3-4
	
	

	Wind Speed (km/hr)
	1.8
	2.4
	3.9
	5.9
	8.6
	9.8
	8.4
	
	

	Wind Direction. (From)
	E
	E
	NW
	NW
	NW
	N
	NW
	
	

	Temperature (degree C) 
	27
	28
	29
	27
	29
	28
	30
	
	

	Cloud Cover ( %)
	100
	100
	100
	95
	90
	95
	100
	
	

	Precipitation (Code)
	1
	0
	0
	0
	0
	0
	1
	
	

	Flight Direction
	-
	NE
	NE
	NE
	-
	-
	-
	
	

	Height of Flight (Code)
	-
	-
	-
	-
	-
	-
	-
	
	

	Migratory raptor species
	Flew out
	Returned
	Flew out
	Returned
	Flew out
	Returned
	Flew out
	Returned
	Flew out
	Returned
	Flew out
	Returned
	Flew out
	Returned
	Total (Rupat)
	Total (Tg. Tuan)

	OHB (Teluk Rhu)
	0
	0
	213
	28
	437
	26
	307
	0
	4
	0
	0
	0
	0
	0
	907
	 

	OHB (Tg. Lapin)
	0
	0
	55
	0
	107
	0
	464
	0
	17
	0
	0
	0
	0
	0
	643
	 

	Chinese Sparrowhawk (Tg. Lapin)
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	 

	Black Baza (Tg. Lapin)
	0
	0
	0
	0
	0
	0
	0
	0
	4
	0
	0
	0
	0
	0
	4
	 

	Sub-total 
	0
	0
	268
	28
	545
	26
	771
	0
	25
	0
	0
	0
	0
	0
	1555
	 

	Total 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1555
	0


Notes:

1. Simultaneous counts from 2 points: Teluk Rhu and Tg. Lapin, both in north Rupat, were combined to represent the total for the day.
2. First group of 14 OHBs were seen thermaling south of Teluk Rhu at 0958hrs.
3. First group of 14 OHBs left Teluk Rhu at 1008hrs.
4. First group of 55 OHBs left Teluk Lapin at 1040hrs.
5. The single Chinese Sparrowhawk and 4 Black Bazas seen at Tg. Lapin were not seen flying out to sea but presumably left Rupat at some stage later in the day.
Date: 6 March 2009

Site : Teluk Rhu, Pulau Rupat, Sumatra              N 2º 6.569' E 101º 41.050'
	Time (West Indonesia)
	8-9
	9-10
	10-11
	11-12
	12-1
	1-2
	
	

	Wind Speed (km/hr)
	-
	4.7
	3
	5.7
	8.8
	10.4
	
	

	Wind Direction. (From)
	-
	SW
	NE
	N
	N
	N
	
	

	Temperature (degree C) 
	-
	29
	29
	30
	28
	28
	
	

	Cloud Cover ( %)
	-
	100
	100
	95
	95
	-
	
	

	Precipitation (Code)
	0
	0
	0
	0
	0
	0
	
	

	Flight Direction
	N
	E
	E
	E
	NE
	NE
	
	

	Height of Flight (Code)
	1
	1
	1,2
	2,3
	2,3
	-
	
	

	Migratory raptor species
	Flew out
	Returned
	Flew out
	Returned
	Flew out
	Returned
	Flew out
	Returned
	Flew out
	Returned
	Flew out
	Returned
	Total (Rupat)
	Total (Tg. Tuan)

	Oriental Honey-buzzard
	1
	0
	570
	29
	397
	150
	383
	73
	133
	81
	36
	9
	1178
	 

	Grey-faced Buzzard
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	 

	Black Baza
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	 

	Sub-total
	5
	0
	570
	29
	397
	150
	383
	73
	133
	81
	36
	9
	1182
	 

	Total 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1182
	1795


Notes:

1. First group of OHBs were seen thermalling low to the south of Teluk Rhu at 0835hrs.
2. First group of 41 OHBs left Rupat at 0908 hrs.
3. At 0846hrs, 2 Black Bazas, 2 Grey-faced Buzzards and 1 OHB passed over Teluk Rhu, heading north along the beach  
4. "Returnee" OHBs flew back at various levels, with some as low as 30 m above the beach.
5. A group of 50 OHBs was still thermaling inland when observation closed at 1315hrs (return to Dumai)





















