
THE RETURN TO THE MAINLAND OF SOME 

NOCTURNAL PASSERINE MIGRANTS OVER THE SEA 

BY BERTRAM G. MURRAY, JR. 

During their southward migration large numbers of North 
American nocturnal passerines occur over the Atlantic Ocean 
(Baird and Nisbet, 1960; Drury, 1960; Drury and Keith, 1962; 
Nisbet et al., 1963; Drury and Nisbet, 1964; Richardson, 1972; 
Hilditch et al., 1973; Ireland and Williams, 1974; Williams et al., 
1974). After the sun rises some of these birds head toward land, 
which lies to the north, northwest, or west (Baird and Nisbet, 
1960; Drury, 1960). Indeed, the characteristic headings of day- 
flying, nocturnal passerinc migrants along the coast are usually 
between north and west (see Baird and Nisbet, 1960, for a review 
of reports from Quebec to Virginia). Some birds, however, ap- 
parently do not fly toward the mainland because considerable 
numbers are found on ships at sea (Scholander, 1955), Bermuda 
(Bradlee et al., 1931), and even in Europe (Alexander and Fitter, 
1955; see "Recent reports and news" sections in British Birds 
from 1958). So ninny birds are reported far at sea that Newman 
and Lancaster (1960: 6) suggested that there is a "point of no 
return," that is, "a point too far off track for their recovery mechan- 
ism to remain operative." Radar surveillance of trans-Atlantic 
passerinc migration has not uncovered a point of no return; to 
the contrary, the interpretation is that many passerinc migrants 
normally depart New England and eastern Canada for a long, 
over-water journey to the West Indies and South America (Drury 
and Keith, 1962; Nisbet et al., 1963; Drury and Nisbet, 1964; 
Richardson, 1972, 1976; Ireland and Williams, 1974; Williams et 
al., 1974). 

Whether or not one believes that migrants usually depart the 
North American mainland north of Virginia for a long over-water 
crossing, and I have argued that they do not (Murray, 1965, 
1966), there is no question that large numbers of migrants can be 
seen returning to the mainland in the morning (Baird and Nisbet, 
1960). Evidently, not all birds over the sea complete the over-water 
crossing to the West Indies or South America. 

The purpose of this paper is to present data on the timing of 
the return of migrants to the mainland, to suggest how these birds 
orient toward the mainland, and to evaluate the possibility of 
a point of no return for nocturnal passerinc migrants over the sea. 

I•IETHODS 

The data upon which this paper is based are the 1959 and 1960 
banding records of the Island Beach Operation Recovery station, 
located at Island Beach State Park, Ocean County, New Jersey. 
Island Beach is a north-south barrier beach peninsula, about •/• 
to }/• mile wide, 10 miles long, and bounded on the east by the 
Atlantic Ocean and on the west by Barnegat Bay. The banding 
station is located in the middle one third of the peninsula. 
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The vegetation at the banding station is generally less than 
10 feet high, which facilitates the capture of large numbers of 
birds in mist nets. Nets were placed east-west along fishermen's 
paths on the bay side, across the path of northward-flying migrants, 
and were in operation 24 hours a day from 30 August to 26 September 
1959 and from 26 August to 11 September and from 14 September 
to 1 October 1960. Nets were checked for birds between about 
0700 and 2000 hours because pre-dawn and post-sunset net checks 
were unproductive. The number of nets varied from day to day, 
31 to 103 in 1959 and 13 to 67 in 1960. The varying number of 
nets affects fluctuations between days but not fluctuations during 
the day. 

Of the information recorded when a bird was captured, only 
the times of release (in 1959) and capture (in 1960) are considered 
in this paper. The time of release was usually within one hour of 
capture. 

Five families accounted for about 85 percent of all passerines 
captured (Table 1). Of these the Turdidae, Vireonidae, and Paruli- 
dae are considered in this paper because Gray Catbirds (Dumetella 
caroli•ensis), Rufous-sided Towhees (Pipilo erythrophthalm•s), 
and Song Sparrows (Melospiza melodia), which are common breed- 
ing species at Island Beach, make up a large porportion of the 
other two families. Casual examination of the data on the other 
migrant species suggests that the conclusions derived from analysis 
of data on the thrushes, vireos, and warblers are probably appli- 
cable to all nocturnal passerinc migrant species captured at Island 
Beach. 

TABL•: 1 

Number of passetines captured at Island Beach 

1959 1960 

Numbel' % of total Number % of total 
captured Passerines captured Passerines 

Mimidae 1,211 19.8 809 15.3 

Turdidae 538 8.8 375 7.1 

Vireonidae 416 6.8 492 9.3 

Parulidae 2,282 37.4 1,707 32.4 

Fringillidae 737 12.1 1,059 20.1 

Other passetines 
(13 families) 921 15.1 832 15.8 

Totals 6,105 100.0 5,274 100.0 

The species and numbers of thrushes, vireos, and warblers 
captured during the banding periods are listed in Table 2. 
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RESULTS 

During the banding periods many more individuals of all species 
were captured during the five morning hours than during the nine 
afternoon hours (Table 2). The hourly distribution of captures 
of all thrushes, vireos, and warblers captured on each day is shown 
in Tables 3 and 4. In general, the number of birds caught per hour 
declines from an early morning peak until about noon, after which 
few birds are caught. This pattern is particularly evident on mi- 
gration days when large numbers of birds are caught. 

I have applied a statistical test, the Friedman two-way analysis 
of variance by ranks (Siegel, 1956), to the data on all species of 
which over 50 individuals were captured. The results (Tables 
5 and 6) indicate a significant difference between columns (hourly 
periods), except for the Cape May Warbler in 1960 (note that in 
1959 the Cape May Warbler data showed a highly significant 
difference). Again, the general trend is for the greatest number 
of birds being captured in the first hour of the day, followed by a 
decline until about noon. It should be emphasized that the large 
number of birds caught in the first hour is not the result of a pre- 
dawn buildup of migrants in the nets. Banders who check their 
nets before 0700 find few birds. 

The Friedman two-way analysis of variance by ranks test was 
also applied to the data on non-same-day-repeat warblers, that is, 
those warblers that were recaptured on days subsequent to banding. 
The species are listed in Table 2. In the case of non-same-day- 
repeats, differences between columns (hourly periods) were statisti- 
cally insignificant (Table 5 and 6), which means that non-same-day- 
repeats have no peak hour of activity during the day. Because 
the non-same-day-repeats reflect the activity of birds present one 
or more days prior to capture, and because this activity shows 
no peak during the day, the conclusion must be that the morning 
peak and activity of new captures reflects the activity of migrants 
that have arrived since the preceding day. 

DISCUSSION 

The pattern of captures of birds in mist-nets at Island Beach 
is striking, even more striking for those that have been there day 
after day and fall migration after fall migration. A burst of feverish 
activity in the morning gives way to greatly reduced activity in 
the afternoon. The birds that arc captured in the morning are 
part of a northward movement of migrants flying rapidly through 
and above the shrubby growth and departing Island Beach, as 
indicated by the extremely low recapture rates (Table 2). Re- 
capture rates at inland stations are considerably higher. At Drum- 
lin Hill, Massachusetts, 9.2 percent of 2,301 Blackpoll Warblers 
was recaptured on a day after original capture (Nisbet et al., 
1963), and at Cedar Grove, Wisconsin, 12.6 percent of 4,328 
Swainson's Thrushes was recaptured on a day after original banding 
(Mueller and Berger, 1966). These data compare with 2.6 percent 
of 914 thrushes, 3.8 percent of 908 vireos, and 4.8 percent of 3,989 
warblers captured at Island Beach (Table 2). 
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TA•L• 3 

Daily and hourly captures of thrushes, vireos, and warblers, in 1959 

Time (hours) • • 
0700 8 9 10 11 12 13 14 15 16 17 18 19 20 • • 

Aug. 30 0 2 7 1 3 0 0 3 4 2 0 0 2 2 26 8 
31 6 3 0 i 1 2 2 0 1 0 2 1 1 1 21 7 

Sept. I 13 5 7 4 0 1 4 i 0 2 1 1 1 2 42 10 
2 6 3 5 3 2 1 5 0 0 0 2 0 0 2 29 7 
3 11 3 9 8 1 1 0 0 i 0 i 2 2 0 39 7 
4 34 42 25 23 9 9 11 4 3 i 4 5 5 3 178 26 
5 28 13 27 24 26 22 6 11 4 18 5 3 5 2 194 27 
6 8 7 15 4 11 6 5 8 3 2 i 1 1 3 75 19 
7 19 8 17 9 5 1 I i 0 i 3 3 0 2 70 14 
8 7 4 7 9 4 i i 1 i 0 0 2 0 0 37 10 
9 9 11 18 16 7 6 5 3 i 0 I 2 3 1 83 19 

10 40 33 23 19 11 7 6 3 I 2 0 1 2 1 149 24 
11 72 19 25 36 15 12 2 i 6 2 4 1 3 i 199 29 
12 88 73 70 44 35 23 12 7 9 2 6 1 6 4 380 34 
13 69 67 33 28 29 10 7 9 4 3 3 4 2 9 277 32 
14 23 25 45 31 36 12 1 5 3 5 0 4 1 2 193 24 
15 13 11 15 3 1 4 2 0 0 i i 1 0 0 52 19 
16 0 6 10 4 5 3 1 ll 2 1 4 5 2 1 55 19 
17 34 29 11 16 4 7 2 3 2 0 0 2 2 0 112 25 
18 30 24 17 11 13 5 2 5 5 i 1 0 2 2 ll8 22 
19 28 40 17 7 13 6 4 1 2 2 1 2 2 1 126 24 
20 30 23 18 26 14 i 2 9 3 0 I i 5 5 138 22 
21 17 12 3 3 4 1 1 1 i 2 1 1 0 0 47 16 
22 32 23 12 4 7 6 2 6 4 0 1 0 4 0 101 18 
23 55 35 38 32 19 6 11 6 8 4 3 2 1 1 221 23 
24 27 16 8 5 7 0 2 3 0 0 0 0 0 0 68 18 
25 38 26 14 9 11 6 0 0 2 0 2 3 I 2 ll4 23 
26 12 7 5 4 i 1 1 0 1 2 3 2 3 2 44 13 

Total 749 570 501 384 294 160 98 102 71 53 51 50 56 49 3,188 

The pattern of captures of birds at Island Beach differs from 
the patterns for Swainson's Thrushes at Cedar Grove, Wisconsin, 
and for all species at Ashby Bird Observatory, Massachusetts. 
In Wisconsin there is a marked evening peak of captures of Swain- 
son's Thrushes (Mueller and Berger, 1966). In Massachusetts 
about 60 percent of captures occurs in the first five of the 10 banding 
periods spanning the day between sunrise and sunset (Ralph, 
1976). Evening activity never occurs at Island Beach (Tables 
3 and 4), and almost 80 percent of captures occurs at Island Beach 
in the first five of 14 banding periods spanning the day between 
sunrise and sunset (Tables 2, 3, 4). 

Something different is occurring at Island Beach, and inasmuch 
as migrants are seen coming from over the ocean, I think that 
the birds we capture at Island Beach are migrants intercepted as 
they pass from the ocean to the mainland and that the declining 
numbers of captures during the morning are a reflection of the 
declining numbers coming off the ocean. 

This interpretation is supported by the pattern shown by non- 
same-day repeats, that is, those birds that had been captured 
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TABLE 4 

Daily and hourly captures of thrushes, vireos, and warblers in 1960 

[351 

Time (hours) e 

0700 8 9 10 11 12 13 14 15 16 17 18 19 20 [• • 

Aug. 26 
27 
28 
29 
30 
31 

Sept. 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Oct. 1 

Total 

8 1 0 0 1 2 0 0 0 0 2 0 0 0 14 4 
6 0 0 0 0 0 1 0 0 0 0 0 0 0 7 1 

14 12 0 7 1 1 3 0 0 0 2 1 1 0 42 12 
10 7 3 3 1 1 1 0 1 0 0 0 0 0 27 14 
8 2 3 2 1 0 0 0 0 0 0 1 0 2 19 11 

41 15 12 27 4 13 0 7 5 3 1 1 0 0 129 24 
10 I 8 0 0 I 1 0 1 0 0 1 2 0 25 11 
39 24 14 5 9 6 2 6 3 5 2 10 4 7 136 25 
17 7 11 12 2 8 5 6 2 4 0 4 12 7 97 24 
30 8 5 2 5 2 I 2 2 1 0 2 5 4 69 20 
30 12 13 2 2 5 0 8 4 2 3 2 2 1 86 23 
78 25 27 15 4 1 1 1 2 2 1 2 3 3 165 24 
30 14 4 4 3 0 1 0 1 0 0 0 1 0 58 16 
18 3 9 1 3 1 0 0 2 I 0 1 0 1 40 15 
8 2 I 2 0 2 0 I 0 1 I 0 0 0 18 11 

11 11 5 9 3 2 6 1 1 1 2 0 4 2 58 15 
42 33 20 10 6 1 11 11 0 15 4 6 10 0 169 23 
23 11 6 14 5 I 5 2 0 I 3 4 1 1 77 21 
50 24 6 14 6 8 1 1 4 2 2 2 0 I 121 24 
26 28 1 4 5 3 8 0 2 1 0 1 1 0 80 24 

6 3 6 3 0 3 2 1 I I 0 2 0 0 28 15 
5 5 1 2 0 1 3 0 1 0 0 0 0 0 18 12 
2 5 3 5 1 0 I 0 0 2 0 0 0 0 19 10 
2 2 5 I 2 I 1 0 1 0 0 0 3 0 18 12 

120 50 118 43 6 1 5 3 4 3 3 0 2 0 358 33 
5 2 4 0 1 1 1 0 0 1 0 1 0 0 16 9 
1 1 5 2 1 0 1 1 0 0 0 0 1 0 13 4 

33 13 5 8 12 2 0 0 2 2 1 2 0 0 80 20 
3 2 I I 0 0 2 0 0 0 0 3 0 0 12 8 
2 4 2 5 0 2 6 0 1 0 0 0 0 0 22 11 
5 2 16 8 5 5 4 2 I 2 0 0 0 0 50 16 

17 20 33 0 13 7 1 9 2 1 2 0 1 0 106 21 
22 15 15 9 10 9 2 2 5 8 8 0 1 0 106 18 
57 8 1 15 6 5 2 2 0 0 1 2 0 0 99 18 
13 20 29 8 20 19 11 14 4 2 0 1 3 0 144 20 

792 392 392 243 138 114 89 80 52 61 38 49 57 29 2,526 

on a previous day and therefore were present the night prior to 
recapture. Although most non-same-day repeats were captured in 
the morning hours, the distribution of captures throughout the 
day is not significantly different from random (Tables 5 and 6). 

We might consider alternative explanations for the pattern 
of captures of newly caught birds. First, perhaps later arriving 
migrants fly over Island Beach and on to the mainland. This 
seems unlikely because later arrivals have been flying longer and 
should be more tired and thus more likely to land at Island Beach. 

Being more tired, perhaps later arriving migrants immediately 
rest upon alighting. Because they have not foraged since the 
preceding day, foraging would be expected later in the day after 
resting, but the data do not show increasing activity in the after- 
noon. Further, it seems improbable that birds that have not 
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foraged since the preceding day would (1) leave the area and cross 
another 2 to 4 miles after resting without foraging, (2) remain 
overnight without foraging, or (3) depart during the night without 
foraging. 

Perhaps there is a decreasing density of migrants seaward. 
This is difficult to measure quantitatively, but a consideration 
of the various factors that affect the course of a bird (e.g., birds' 
speed, direction, and altitude; differential wind speed and direction 
with altitude) and other factors (e.g., area of origin and density 
at origin) does not suggest any combination of these variables 
that might result in a consistent pattern of decline in density of 
migrants eastward. Also, if the migrants departing or passing over 
eastern Massachusetts (Drury and Keith, 1962; Drury and Nisbet, 
1964) and eastern Canada (Richardson, 1972; Williams et al., 
1974) in southeastward, southward, and even southwestward 
directions were to maintain their direction, then the eastern edge 
of the broad front would be far offshore the following morning. 

Finally, perhaps the migrants arrive at night and the banding 
data reflect the activity of birds prior to departure during the 
morning •vith the total population of migrants at Island Beach 
decreasing. There is little evidence that nocturnal passerinc 
migrants regularly land at night, especially those crossing coast- 
lines. Also, Island Beach migrants have the lightest weights re- 
corded for the species (Murray and Jehl, 1964), and it seems 
unlikely that they would depart after stopping without foraging. 

If the migrants at Island Beach are arriving from over the ocean, 
how might the pattern of captures be explained? 

Let us assume that most migrants off the New Jersey coast 
are flying at altitudes between 1,000 feet (330 m) and 5,000 feet 
(1,500 m), as do migrants that have been observed on radar off 
the coasts of Nova Scotia (Richardson, 1972), Massachusetts 
(Nisbet, 1963), and Bermuda (Ireland and Williams, 1974). 

Next, let us assume that only those birds that can see land can 
orient toward and return to the mainland. If so, the point of no 
return would vary with altitude (Figure 1). Because Island Beach 
is only slightly above sea level, the maximum distance at which 
the point of no return can be is 42 miles for birds at 1,000 feet 
and 93 miles at 5,000 feet. (If the shoreline rises precipitously 
from the sea to a high elevation, the point of no return is extended 
farther seaward, but on the other hand the distance may be limited, 
or further extended, by meteorological phenomena.) 

If only the birds that could see land returned, one would predict 
that observations from the shore would show peak numbers early 
in the morning, followed by decreasing numbers, until there was 
a cessation of the movement. Sunrise is around 0630 (DST), 
and assuming a ground speed of 15 to 20 miles per hour, the move- 
ment of birds returning from 90 miles should cease around 1100 
to 1200. These predictions are remarkably in accord with the 
facts that (1) there is a decline in banding from the early morning 
peak until around noon (Tables 2, 3, and 4) and (2) visible migration 
ceases before noon (Stone, 1937; Baird et al., 1958; Baird and 
Nisbet, 1960; Bagg and Emery, 1960). 
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F•GUl•]• 1. An east-west cross-section through the earth's surface at Island 
Beach showing the point of no return, the line tangent to the earth's surf,•ce 
at Island Beach. The dotted area represents the migrating birds between 
the altitudes of 1,000 and 5,000 feet. The point of no return is farther to 
seaward for birds at higher altitudes. The drawing is of course not to scale. 

I conclude that birds do not usually return from farther out 
t() sea than about 100 miles, and that orientation toward the 
mainland is cued by the sight of land. 

Migra,ts out of sight of land. What happens to those migrants that 
arc out of sight of land? Apparently, they do not direct their 
flight toward land. These birds may continue across the Atlantic 
Ocean to the West Indies and South America on oriented flight 
(Drury and Keith, 1962; Nisbct ctal., 1963; Drury and Nisbct, 
1964; Nisbct, 1970; Richardson, 1972; Hilditch ctal., 1973; Ire- 
land and Williams, 1974; and Williams ctal., 1974), a theory that 
I have not found convincing (Murray, 1965, 1966). Even if some 
species are on oriented flight across the Atlantic Ocean, other 
species drifted over the sea by northwesterly winds (Baird and 
Nisbct, 1960) may take up a direction that is random with respect 
to land, a response similar to that of Gannets (Morus bassanus) 
(Griffin and Hock, 1949), passtrines over the North Sea in fog 
(Lack, 1959), and inexperienced Pintail (Anas acuta) (Hamilton, 
1962), whose flight directions are random with respect to the 
"home," "goal," etc., when they are without their usual orientation- 
al cues. 

A return to land by these disoriented migrants may occur, 
however, in any one of four ways: (1) by joining other birds that 
have already rcoricntcd, having been at a higher altitude, (2) by 
flying to a higher altitude, from which land can be seen, (3) by 
chance, or (4) by passive downwind drift around a high pressure 
cell. The latter hypothesis was suggested by Baird and Nisbct 
(1960) to account for the occurrence of migrants at Nantucket on 
days following nights of other than northwesterly winds. Mi- 
grants returning by methods (3) and (4) may make landfall at 
any time during the day or night, which may account for the few 
late afternoon arrivals reported by Stone (1937). 

Migrants have been observed at sea heading toward land, which 
they could not see at the altitude at which they were flying. These 
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birds were probably at a higher altitude earlier in the day when 
reorientation occurred; surely, those migrants heading toward 
land at wave top level were not flying at this altitude during the 
preceding night. After redirection in response to sight of land, 
these birds could have dropped to a lower altitude, maintaining 
their direction by reference to the waves, •vind, or sun. These 
birds are usually flying more or less into the wind, and this ex- 
planation is consistent with the generalization that birds fly at 
lower altitudes against a headwind than with a tailwind. 

Direction of flight. The coast of the northeastern United States 
has a northeast-southwest trend and is north, northwest, or west 
of a bird at sea, so one would expect to see birds, which are heading 
to•vard land, to be heading between north and west. 

The effect of land may be illustrated best by observations of 
directions taken by day-flying nocturnal migrants departing Block 
Island, Rhode Island, and Nantucket, Massachusetts (Baird and 
Nisbct, 1960). At Block Island the migrants depart north-north- 
west; at Nantucket, west-northwest. The nearest land to Nantucket 
is Martha's Vineyard, Massachusetts, about eight miles to the 
xvest-northwest, •vhereas the nearest land to Block Island is the 
southern Rhode Island shore, about eight miles to the north- 
northwest. It seems that the birds are heading toward the nearest 
land. These two islands are about 75 miles apart on approximately 
the same latitude. An orientational cue, other than the land con- 
figuration, which could account for this difference in characteristic 
departure directions, has not been suggested. 

This does not mean to imply that all birds will be oftenting 
toward the nearest land at all times. As they approach the coast- 
line from the sea, their direction may be influenced by other 
cues that have come into their field of vision. Also, individuals 
may respond differently. Some may continue directly inland, 
some may change direction at the coast (diversion-line), and others 
may alight immediately. All these responses have been observed 
in diurnal passerine migrants arriving at the coast of England 
after crossing the North Sea (Lack, 1959). 

Wind direction can also affect a bird's course. A bird heading 
to•vard land and flying with a quartering wind or beam wind will 
eventually take up a direction into the wind, if it heads for a 
fixed point. This is known as the "pursuit" or "duffers" course 
(Smith, 1945; Hochbaum, 1955). Because most observations are 
of birds flying on days with winds between westerly and northerly, 
it is not surprising again that the birds are flying in these directions 
as they near shore. 

The trans-Atla•tic flight. The data provide no information on the 
orientational cues of the birds alleged to be flying directly to the 
West Indies or South America across the Atlantic Ocean. The 
suspect species (Drury and Keith, 1962; Drury and Nisbet; 1964) 
are among the commonest migrants at Island Beach (Murray, 
1965) and their patterns of capture do not differ from the other 
species' patterns (Tables 2, 3 4). However one feels about the 
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existence of the trans-Atlantic flight, many individuals of species 
that are not involved in this flight occur over the Atlantic Ocean 
off the coast of New Jersey, either drifting there by northwesterly 
winds (Baird and Nisbet, 1960) or simply migrating across this 
part of the Atlantic Ocean from New England to New Jersey. 
So many birds occur far at sea and in Europe that Newman and 
Lancaster (1960) suggested the notion of a "point of no return." 
It is the orientational cues of these birds that I have discussed 
here. 
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SUMMARY 

During the late summer and early fall large numbers of day-flying 
nocturnal passerthe migrants are seen flying northward or north- 
westward at coastal observation points. Data from the Island Beach 
(New Jersey) Operation Recovery banding station bear on the 
problem of the orientation of these migrants that might be ex- 
pected to be flying southward or southwestward. Data are analyzed 
on 5,714 individuals of six species of thrushes, six species of vireos, 
and 31 species of warblers that were captured in 1959 and 1960. 

On days when many migrants arrived, the peak hourly catch 
during the day usually occurred before 0900, after which time the 
catch per hour sharply decreased until around noon. On days 
when few migrants arrived the differences in catch per hour are 
not striking. 

These data and observations on the direction and timing of 
visible migration reported in the literature support the hypothesis 
that at dawn those birds that see land turn and fly toward land. 
Other possible interpretations of the data are considered and 
rejected pending further evidence. 
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