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Technical documents for drift experiments

Only a fraction of the affected wildlife will be recovered during surveys and searches and it is of vital
importance to know how large a fraction this is. To start with, oiled casualties drift with the wind and the
currents and only part of the carcasses will end up on some beach. In some situations, the loss through
drift and other factors is so high, that a precise estimate of the losses at sea has to be provided. Drift
experiments are one way of estimating these losses.

From Camphuysen & Huebeck 2001: Corpses or other objects floating at or near the surface are subject to
drift caused by the prevailing wind (Hughes 1954, Matsumura et al. 1990), and periods of onshore winds
obviously lead to more strandings than prolonged periods of offshore winds. Drift experiments have been
performed in several places, using bird corpses or other floating objects, in an attempt to calculate a
common correction factor for bird strandings (Bibby & Lloyd 1977, Bibby 1981, Stowe 1982b; Keijl &
Camphuysen 1992, Hlady & Burger 1993). Summarising the results of these and other experiments
(Table 2 in Camphuysen & Heubeck 2001, see below), it can only be concluded that the results are highly
variable and at best location-specific. Local situations and weather conditions during these experiments,
as well as the type of tags used, led to very different results. It is obvious, however, that seabird mortality
following marine oil spills could be greatly underestimated, particularly if the spills occurred far from
land or during offshore winds (Threlfall & Piatt 1983, Keijl & Camphuysen 1992, Hlady & Burger,
1993). Instead of using a mean derived from the results of these experiments, the most sensible option in
case of future oil incidents is to set up and perform a drift experiment during the event (cf. Colombé et al.
1996).

Table 1. Recoveries of marked (tagged or ringed) birds and other floating objects set overboard at sea in drift experiments,
from Camphuysen & Heubeck 2001, modified.

Location Objects drifting Tags Recoveries Source

(%)
Bristol Channel Laridae Ringed 10 Beer 1968
Irish Sea Alcidae Ringed 20 Jones et al. 1970
Irish Sea/Firth of Clyde Laridae, Alcidae 8 Lloyd et al. 1974
Irish Sea Laridae Rings 11, 44, 59 Bibby and Lloyd 1977
Channel Laridae 20 Jones et al. 1978
Central North Sea Laridae 7 Cadbury 1978
Northern North Sea Laridae Rings 0.3 Bibby 1981
Northern North Sea Laridae Plastic tags 19 Bibby 1981
California Laridae ? 30 Page et al. 1982
California Alcidae ? 0 Page et al. 1982
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Southern North Sea Laridae Rings 11 Stowe 1982b
Southern North Sea Laridae Plastic tags 41 Stowe 1982b
N Grand Banks, NF Alcidae ? 0 Threlfall & Piatt 1983
N Grand Banks, NF Wooden blocks 0 Threlfall & Piatt 1983
S Grand Banks, NF Alcidae ? 0 Threlfall & Piatt 1983
S Grand Banks, NF Wooden blocks 24 Threlfall & Piatt 1983
Alaska Alcidae Plastic tags 3 Piatt et al. 1990
Washington, BC* Seabird carcasses' Radio tags 25 Ford et al. 1991,

cited in Burger 1993
SE North Sea Seaduck, grebes Plastic tags 2 Keijl & Camphuysen 1992
Northeastern Pacific,
nearshore Wooden drift blocks Plastic tags 45153 Hlady & Burger 1993
Northeastern Pacific,
offshore Wooden drift blocks Plastic tags 10 Hlady & Burger 1993
Newfoundland Wooden drift blocks 7 Chardine & Pelly 1994
Southern Irish Sea Alcidae Neck-collars 5 Colombe et al. 1996

Arcos J.M., D. Alvarez, P.M. Leyenda, I. Munilla & A. Velando 2004. Seabird mortality caused by the
Prestige oil spill: preliminary insights from a drift blocks experiment. Abstracts poster presentations 8th
Intern. Seabird Group Conference "North Atlantic Seabird Populations: 10. King's College Conference
Centre, Aberdeen University, 2-4 April 2004, Aberdeen.

Here we present preliminary results of an experimental study to assess seabird mortality caused by the Prestige oil spill, off NW
Spain, in November 2002. Using the number of retrieved seabird carcasses (21000), we focused on finding a correction factor
to account for unreported birds (either lost at sea or undetected though washed ashore). The experiment involved wooden
blocks simulating the drift of a bird corpse, and consisted of three phases: (1) we tested the adequacy of several block models,
comparing their drift at sea with that of dead auks (the most common seabird casualties); (2) blocks and auk carcasses (75
each) were released in 50 beaches selected at random, to assess potential differences in their detection; (3) 600 blocks were
released along four transects off NW Spain, selecting three points of release per transect, at different distances over the
continental shelf. Detection rates were slightly higher for blocks than for seabird carcasses (64% vs. 47%). For the blocks
released at sea recovery rates were considerably low (15% on average), although they varied greatly depending on the point of
release (5-40%). Using these correction factors, a preliminary and most likely conservative estimate, gives a figure of 150000-
250000 seabird casualties.
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kust, februari 1991. Sula 6(2): 41-49.

Seys J., Offringa H., Waeyenberge J. van, Meire P. & Kuijken E. 2001. Numbers of beached bird corpses
and mortality of seabirds, how do they relate: a North Sea study in a wider context. In: Seys J. Sea- and
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Threlfall W. & Piatt J.F. 1983. Assessment of offshore oil mortality and corpse drift experiments. Unpubl.
report for Mobil Oil Canada Ltd., Memorial Univ. Newfoundland, St. John's, Newfoundland, 31pp.
Cited POW report Harvey & Tobin, drift experiments N & S Grand Banks

N Grand Banks 115 Alcids, 0% recovered

N Grand Banks 400 blocks, 0% recovered

S Grand Banks 129 Alcids, 0% recovered

S Grand Banks 600 blocks, 24% recovered

Wiese F.K. & Jones I.L. 2001. Experimental support for a new drift-block design to assess seabird
mortality from oil pollution. Auk 118: 1062-1068.

Total mortality estimates are derived from counts of dead birds that wash ashore and are corrected for numbers lost at sea. Past
attempts to estimate proportion of birds that die at sea and wash ashore have included several experiments using carcasses
and different types of wooden drift blocks. Results varied greatly depending on environmental conditions and distance from
shore where blocks or carcasses were released. Wind seemed to be the predominant factor determining movement over large
distances, whereas tidal currents influenced deposition on specific beaches. Determining timing and location of arrival of dead
birds on beaches are crucial for accurate mortality estimates. Drift experiments using beached birds that have already drifted at
sea for an undetermined length of time are inaccurate due to natural buoyancy loss and decomposition. To determine accuracy
of drift block designs used in the past, we compared drift characteristics and patterns between four drift block designs and fresh
murre (Uria spp.) carcasses. Our experiments showed that drift blocks used in the past have none of the drift characteristics of
dead seabirds, because they have much larger areas exposed to wind and hence drift much faster and farther than murre
carcasses. Past mortality estimates using those blocks are therefore doubtful. The drift block design that most accurately
mimicked murre carcass drift during our experiments was a 9 x 9 x 14.5 cm wooden block with a 450 gram steel weight that
adjusts buoyancy and area exposed to the wind. We propose that in areas where murres are predominant victims of oil spills,
that block design be used for all future estimates of oiled seabird mortality.

The effect of chronic oil pollution and large oil spills on seabirds is frequently significant (e.g. Piatt et al. 1990) and
usually assessed by counting dead oiled birds that wash up on shore. Birds that die at sea may sink, drift away from shore, get
scavenged, decompose at sea, or may be overlooked after they wash ashore on beaches (Ford et al. 1987, Page et al. 1990,
Hlady and Burger 1993). Estimates of proportion of birds that actually die at sea and that both reach the shore and are retrieved
during beach surveys (Proportion of Dead Birds Retrieved, PDBR) are necessary to quantify total number of birds killed by oil.
That is true regardless of whether the seabird mortality event resulted from a large catastrophic accidental oil spill or from a
small deliberate or accidental dumping of oil at sea. Attempts to estimate PDBR have included several experiments using
carcasses (Coulson et al. 1968, Hope-Jones et al. 1970, 1978; Lloyd et al. 1974, Bibby and Lloyd 1977, Bibby 1981, Stowe
1982, Threlfall and Piatt 1982, Page et al. 1982, Piatt et al. 1990) and wooden drift blocks (Threlfall and Piatt 1982, Piatt et al.
1985, Hlady and Burger 1993, Chardine and Pelly 1994, Flint and Fowler 1998). Those experiments were conducted with
different bird species and block types, from different distances from shore, in varying environmental conditions (ocean currents,
sea and air temperatures, wind speeds), seasons, and geographical regions. Consequently, results for onshore recoveries
varied from 0-59% and 0-66%, for carcasses and drift blocks, respectively (Table 1) and can not easily be directly compared.
Generally consistent conclusions stated in the existing literature were (1) wind seems to be the principal factor determining
carcass and block drift movement (2.2-4% of wind velocity), and (2) currents, especially tidal currents, may influence deposition
on specific beaches once the drifting carcass or block approaches the shore.

The greatest uncertainty in estimating number of birds killed by oil arises from not knowing what proportion of birds
oiled actually reach shore and are recovered (Piatt et al. 1985). Although drift block experiments may provide biased estimates
of seabirds that drift ashore (e.g. increased detectability, passive drift vs. birds flying to land), they are crucial for estimating
PDBR. Use of drift blocks has been criticized in the past because they produce poor estimates of mortality by not taking into
account number of oiled birds that actively fly or swim to shore, and because they do not mimic bird-drift appropriately (Hlady
and Burger 1993). Ford et al. (1987) outlined a method for taking the former into account in mortality estimates after oil spills.
Hlady and Burger (1993) varied length of softwood drift blocks to mimic different species of alcids, and Burger (1991) conducted
a buoyancy experiment of oiled carcasses and determined that most alcid carcasses sank within two weeks. Nevertheless,
relevant drift characteristics of birds and drift blocks have never been compared and lack of drift similarities between seabird
carcasses and previously used drift blocks have never been addressed experimentally. It is sometimes assumed, without
supporting evidence, that 10% of seabirds that die at sea as a result of an oil spill reach the shore (Tanis and Morzer Bruijns
1969, Bourne 1970, National Research Council 1985, Canadian Coast Guard 1998), and so beach bird-survey results taken
after oil spills have sometimes been multiplied by that PDBR factor. We concur with Burger (1993), who pointed out that the
10% PDBR figure is rarely likely to be correct due to the high degree of weather dependence and distance from shore at the
time of the pollution event, buoyancy loss mentioned above, and because drift blocks used in the past had none of the drift
characteristics of a seabird carcass. The aim of our study was to experimentally compare drift properties of different block
designs to seabird carcasses at sea and thus develop a drift block with appropriate properties for useful estimation of PDBR.
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Methods.-For two bodies to float and drift equally through a medium under the same circumstances, several physical
characteristics such as drag, density, mass, and projected areas exposed to wind and ocean currents need consideration. We
used murres (Uria spp.) as a comparison for drift block design,because they are the most vulnerable known seabird species to
oil pollution in the northern hemisphere (Camphuysen 1989, Wiese 1999, Wiese and Ryan 1999) and represented over 63% of
all birds found dead on Newfoundland shores between 1984 and 1997 (Wiese 1999, Wiese and Ryan 1999). Murres are ~37 cm
long from bill tip to tail tip and 10 cm wide at their widest point on the back. Dead, but not decomposed, oiled murres collected
during beachedbird surveys had an average mass of 650 g, a density of 0.76 g cm”sup -3*, and exposed 150 and 50 cm”sup 2"
to water and wind, respectively. A commonly used drift block in the past (Y block) measures 9 x 9 x 20 cm (or 10 x 10 x 20cm),
weighs ~1,000 g, has a density of 0.5 g cm”sup -3, and exposes 130 cm”sup 2” to the water and wind (Table 2).

We tested 11 blocks of each type (Y, S, L) in the field against six murre carcasses that were freshly dead when
collected, had been immediately frozen, and thawed the night before use. All 33 blocks were uniquely marked and dropped
simultaneously with the murres from an inflatable boat in Conception Bay, Newfoundland, between Bell Island and the town of
St. Phillips on 11 September, 1999 (Fig. 1). Every 15 min, position of the birds and different blocks types were recorded with a
hand-held GPS (Garmin GPS lll, Garmin, Olathe, Kansas), as was wind speed and direction. Separation and spread was
determined. "Separation" was defined as distance separating blocks of different types and carcasses, whereas "spread" was
distance separating blocks or carcasses of the same type. After 4 h, the experiment was stopped and the blocks and birds
collected. A second similar field experiment was performed on 6 December, 1999, using an additional modified block design
based on results of the first experiment. This new block (W block) was weighted down with 450 g of steel (1.25 x 5 x 8.75 cm)
attached to one side of the block with a zinc-coated screw. That addition of extra mass resulted in a block with 2 cm of the block
exposed to wind and made them float flat (c"sub d* = 2; Streeter 1981). Both drag and mass increased as a result, so we
shortened the block to 14.5 cm to partially compensate for that (Table 2).

Results.-Birds and blocks drifted in the direction of the wind, but at different speeds. During the first experiment, block
types started to separate from each other (separation) after ~30 min, and a clear pattern of separation became apparent after
75 min. Birds moved slowest, whereas especially the L blocks drifted very quickly (Fig. 1). Despite initial use of six murre
carcasses, it was only possible to follow two for a longer period of time. Birds floated very low in the water, mostly with their
dark-colored backs up, making them very hard to detect again after a 15 min period. After 4 h, the L blocks were furthest away
from the birds, followed by the Y blocks. S blocks clearly approximated murre carcass drift the closest (Table 3, Fig. 1). They
stayed within 360-600 m of the birds, whereas the Y and the L blocks were at much greater distances (690-740 m and 780-850,
respectively).

Observations during the experiment clearly confirmed that the predominant factor driving movement of drift blocks was
wind, and hence area of the block exposed to it. Although L blocks accounted for that, they seemed too light, so the experiment
was repeated replacing L blocks with the new W blocks (Table 4, Fig. 2).

During that second trial, W blocks clearly showed closest proximity to the birds because several blocks drifted among
them throughout the experiment. Y and S blocks separated from birds after only 30 min and behaved the same way as
previously. Winds during both experiments were southwest, yet wind speeds varied (9-20 km h”*sup -1* and 15-25 km h”sup -1*
in the first and second trial). Unfortunately, the second experiment had to be ended after 105 min due to bad weather and
increasing separation between birds and blocks, making it difficult to track the objects. After 105 min, separation of the W blocks
from the carcasses was 20-80 m, whereas the S and Y blocks were at 170-250 m and 330-370 m, respectively.
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