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[image: image11.png]The relatively high amount of oil on the beaches estimated at 100 tonnes indicated pollution
from the loading of a tanker. The M-phenanthrenes of the poilutant samples showed that
cracking products were not involved and the aromatic steranes that lubricating oil was absent.
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JAMP Guidelines on standard methodology for the use of oiled beached birds as indicators of marine oil pollution

Introduction

Oil pollution has become an important threat to the marine environment since the beginning of the 20th century (Barclay-Smith, 1931; Dunnet, 1987; Bourne and Vauk, 1988; Camphuysen 1989). Despite a number of international conventions and agreements (e.g. OILPOL 1954/1969, MARPOL 1973/1978), the current level of oil pollution is still at an unacceptably high level. Chronic oil pollution, mainly the result of operational discharges of oil, small unidentified incidents and river run-off, has been identified as one of the most constant and serious forms of oil pollution, despite the attention that oil incidents have received in the media (Barney, 1981; Anon., 1985).

Chronic oil pollution may become visible through slicks observed during aerial surveillance, polluted beaches and oil-contaminated seabirds, marine mammals and litter. Many countries now operate aircraft with remote sensing equipment in an attempt to monitor the occurrence of oil pollution at sea (coordinated by the Bonn Agreement). Aerial surveillance for oil slicks is limited in time (effort) and has the serious disadvantage that oil slicks discharged in rough seas cannot be detected. Therefore, at their joint meeting held in Brussels, 26‑30 June 1995, the Oslo and Paris Commissions agreed that a monitoring protocol should be developed on the use of oiled birds as an indicator of oil pollution.

Beached oil-contaminated birds have always caught the attention of the general public and counts of casualties washing ashore have frequently been used to demonstrate the impact of certain oil incidents or 'chronic oil pollution'. As such, beached bird surveys have been an important source of information over the last few decades. Yet, the value of beached bird surveys in monitoring trends in seabird mortality or oil pollution has been disputed. Nevertheless, oiled seabird corpses and systematic recordings of fresh traces of oil on beaches can be used to demonstrate oil pollution; series of fresh, oiled corpses retrieved on a shore demonstrate a nearby spillage or discharge of oil; similarly, substantial quantities of fresh, soft oil on a beach (rather than occasional tar balls) indicate a nearby spillage of oil. The frequency with which such traces of oil are observed on a shore can be used to monitor trends in the levels of oil pollution in the water along that particular coast (Camphuysen and van Franeker 1992). The statistical power of these measures has recently been demonstrated, indicating that even minor trends in the level of oil pollution can be detected with operational/acceptable certainty (Appendix 1-2, Camphuysen, 1995). The sensitivity of beached bird surveys have been demonstrated in a number of North Sea case studies, in which the effects of measures to reduce oil pollution were instantly observed on nearby beaches (Averbeck, 1991; Heubeck, 1991). Recent studies have shown that visible oil slicks at sea and visible traces of oil on birds have been caused by oil incidents (i.e. those reported to the authorities) or illegal discharges (G. Dahlmann In: Camphuysen and van Franeker, 1992).

Beached bird surveys should be designed according to an internationally harmonised standard methodology, so that differences in the proportion of oiled beached birds and oiled beaches can be compared easily between countries, continents, seasons and years (Camphuysen and van Franeker, 1992; Heubeck and Camphuysen, 1992). Thus, beached bird surveys provide information on the occurrence of oil and the frequency of illegal discharges, additional to that which can be collected by aerial surveillance. In addition, systematic sampling of oil and other substances on beaches and beached birds should provide evidence of the occurrence of certain mineral oil types (and thus the source of pollution) and other lipophilic substances. These guidelines comprise two parts: Part A covering the biological component of the monitoring programmes (i.e. methods for studying changes in the proportion of oiled beached birds) and Part B covering the chemical component of the monitoring programmes (i.e. sampling and the analysis of oil and lipophilic substances).
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A.

Guidelines for monitoring beached birds as indicators of marine oil pollution
1.
Introduction

Total numbers of dead seabirds washed ashore are influenced by many factors, of which oil spills
 are one. In order to determine the impact of oil contamination, the proportion of oiled birds in the total sample of dead birds will be used to determine the ‘oil rate’ (i.e. the number of oiled beached birds divided by the total number of beached birds). This can be derived accurately by recording and describing a large number of beached birds.

Oil incidents may suddenly and temporarily elevate the oil rate, whereas extra seabird mortality in severe winters reduces the oil rate. In all countries where long-term trends have been analysed, the oil rate seems a reliable value which is consistently different for the various species of birds (Stowe, 1982; Diego Garcia et al., 1986; Camphuysen, 1989a, b, 1991a, b; Reis, 1989; Danielsen et al., 1990; Górski and Antczak, 1990; Jacobsen et al., 1991; Skov, 1991; Skov and Durinck, 1991; Averbeck et al., 1992, 1993; Meissner, 1992; Raevel, 1992; Granadeiro and Silva, 1993; Seys and Meire, 1993; Stratford and Partridge, 1993; Heubeck, 1995). Oil rates are consistently very high for vulnerable seabirds in highly polluted areas, such as divers (Gaviidae) and auks (Alcidae) in the southern North Sea, and low in aerial seabirds such as shearwaters (Procellariiformes) and terns (Sternidae) in oceanic environments where shipping traffic is less intense. The risk (i.e. the proportion of oil-contaminated beached birds) should decline if measures to reduce oil pollution are effective, and may remain stable or increase if the situation deteriorates. Beached bird surveys are currently organised by non-governmental organisations in most European countries (Camphuysen and van Franeker, 1992). 

Monitoring beached oiled seabirds is carried out for the following purposes:

a.
to assess the existing level of chronic oil and chemical pollution in the Maritime Area (using oiled beached birds as indicators);

b.
to assess the effectiveness of measures taken for the reduction of chronic oil pollution (using oiled beached birds as indicators); 

c.
to assess the effect of oil incidents on coastal birds and seabirds.

2.
Sampling

2.1
Sampling to assess the existing level of chronic oil and chemical pollution and to assess the effectiveness of measures

Timing and location

Beached-bird surveys should sample the abundance of beached birds and the percentage which are oiled or contaminated with lipophilic compounds. This sampling should be monthly and, where possible year-round, but should at least take place during winter (i.e. October-April). Surveys should preferably take place on foot, with beached birds counted over representative stretches within 4-10 subregions per country. Counts from vehicles (e.g. cars) are not recommended.

Coasts bordering the sea are of prime importance. Sheltered bays and deep fjords are of secondary importance and should be treated separately. Subregions should be chosen to cover the entire coastline. Subregion design should reflect local conditions and will vary for countries with coastlines comprising long sandy beaches and countries for which the coast is formed by numerous islands, islets and skerries (proposals and current standards for subregion design in most European countries are described in Camphuysen and van Franeker, 1992). A representative section of the coastline should be chosen and this should be standardised over time. As a rule of thumb, all dead beached birds should be recorded over at least 10% of the coastline of each subregion.

Marking

Beached birds should be marked (e.g. by clipping the primary feathers) or should be completely removed in order to avoid double counting. The marks should be absolute and easy to identify, even on incomplete corpses. For each bird, notes should be made on the condition of the corpse and the presence of oil in the feathers (cf. Table 1 for further guidance).

Table 1. Information recorded for each beached seabird corpse

Species:
· name

· age characteristics of plumage

· sex characteristics of plumage

Condition:
· state of corpse: complete or partly available, distinguish between fresh, complete corpses and corpses pecked open by scavengers and corpses from which essential bits are missing

Oiling:
· complete or pecked corpses

· presence of oil (yes/no)

· proportion of bird oiled

100%
fully covered in oil or chemical substance

30%
upper or underside of rump fully covered with oil (both = 60%)

10%
upper or underside of wing covered with oil (both wings, under and upper 
side = 40%)

1%
single minor speck of oil

other %
precise estimate of oil cover

- ?
no oil seen, but corpse incomplete

+ ?
oil on remains, but corpse incomplete

Recovery:
· presence of mark from previous count

Ring notes:
· careful inspection of the presence of rings and/or other obvious causes of death (record in the 'notes' section of the record form).

Information to be recorded

For each survey, the following information should be recorded (cf. Table 2 for further guidance): date, place, km surveyed, km of coast with visible oil, characteristics of the oiling, name(s) of observers, mark used to avoid double counts, completeness of survey and problems encountered, other significant pollution of the beach and the list of beached birds.

Table 2. Information required for each beached bird count

Date:
· day, month, year

Place:
· place names visited

Location code:
· unique code for each stretch of beach surveyed

Subregion:
· unique code or name for subregion

Km surveyed:
· distance surveyed (to 1 decimal place)

Presence of oil:
· yes/no (visibility)

Km of beach contaminated:
· length of beach with visible oil

Method of survey (vehicle):
· on foot (preferred), bicycle, car, other (specify)

Method of marking:
· clipped wings, corpses removed, other marks

Completeness of count:
· indication of reliability of count (problems with wind and sand, corpses may have been removed by sanitary department of local community)

National surveys

Since 1965, ‘national surveys’ of beached birds have been organised in many European countries over the last weekend of February (Stowe, 1982; Skov et al., 1989; Camphuysen, 1989a, b; Camphuysen and van Franeker, 1992). As a continuation of this dataset, future national surveys should also take place at this time and in more countries. National surveys should be designed to cover the largest possible stretch of coast within each subregion over the shortest possible time (preferably within one weekend).

2.2
Sampling to assess the effect of oil incidents on coastal and sea birds

Response

It is essential to assess immediately the geographical extent of the area affected by the incident: to identify its main area of impact and to calculate, where possible, the time when the oil reached the coast. If a complete count is impossible, samples should be taken to cover the entire incident as completely as possible, including frequent and repeated counts on foot (or using vehicles) over as big an area as possible during the entire incident. In addition to dead beached birds, casualties (i.e. birds which are still alive) should also be included in the surveys. An attempt should be made to identify and visit hiding places for oiled casualties (e.g. cover, vegetation, canyons, inshore lakes, harbours). Rehabilitation centres could be contacted/visited to record the number of casualties that reached the coast alive.

Timing

Beached bird surveys should start immediately after an incident has been recorded and sampling should be continued until fresh casualties are no longer reported or when the source (pollution) has been effectively removed.

Marking

Beached birds should be marked (e.g. by clipping the primary feathers) or should be completely removed in order to avoid double counts. For each bird, notes should be made on the condition of the corpse, the presence of oil on the feathers, the sex and age of the bird according to plumage characteristics (if available) and any other obvious cause of death (cf. Table 1 for further guidance).

Information to be recorded

For each survey, the following information should be recorded (cf. Table 2 for further guidance): date, place, km surveyed, km of coast with traces of oil, characteristics of the oiling (colour, type, form, scale, timing of stranding), name(s) of observers, mark used to avoid double counts, completeness of survey and problems encountered, other significant pollution of the beach and the list of beached dead birds.

Sampling

Oil samples should be taken immediately, both from the beach and from the birds and should be analysed and compared in sufficient detail to assess the scale of the incident (see Part B).

Beach cleaning

Casualties should be removed and beaches cleaned by local sanitary departments. Oiled seabirds should be treated as chemical waste.

The sections on ‘Response’ and ‘Sampling’ are of particular importance for surveys attempting to identify the cause of the incident. The sections on ‘Response’, ‘Timing’, ‘Marking’ and ‘Information to be recorded’ are part of the biological monitoring procedure (i.e. Part A), while the section on ‘Sampling’ corresponds to the chemical analysis of the oil samples (i.e. Part B). ‘Beach cleaning’ is an additional activity related to mass strandings and oil incidents, but is not part of the monitoring protocols.

3.
Analysis

3.1
Analysis to support an assessment of the existing level of chronic oil and chemical pollution and an assessment of the effectiveness of measures

Data handling

Data storage and analysis should be at the species and individual count level. Seabirds vary with respect to their vulnerability to oil pollution. Marine-orientated, swimming species such as divers, seaduck and auks are more vulnerable than aerial and coastal species. Baseline information should always be at the lowest possible level (i.e. individual birds of different species and subspecies per survey on a particular date and place). To enlarge individual samples from which the proportion of oiled birds can be calculated, species can be grouped in the analysis and reporting phase (cf. Appendix 3). Recommended groups are:


Divers
Waders
Other seabirds



Grebes
Skuas
Herons and rails


Fulmar
Larus-gulls
Landbirds


Gannet
Kittiwake



Cormorants
Terns



Eider
Guillemot



Scoters
Razorbill



Other seaduck
Puffin


Other wildfowl
Other auks

As soon as a particular species in a certain group introduces bias (e.g. via mass mortality related to a wreck or severe conditions) that species should be treated individually or the effect on its group should be analysed and discussed.

Oil rates

Oil rates (i.e. the proportion of oiled birds of all birds found dead) should be calculated on the basis of complete corpses only. Oil rates should be calculated for each group of birds, for each subregion and for each month. When samples are too small (i.e. <25 birds), data can be pooled in the analysis phase over more months, the entire winter, more subregions or the entire country.

Monthly densities

The monthly densities of corpses (i.e. the number of corpses per km surveyed) should be calculated for each group for each subregion and these should be extrapolated over the total length of the coast, separately for each subregion. On sandy beaches, the mean time for corpses to disappear (i.e. to wash away, to fully decompose or to disappear under the sand) is approximately three weeks (Camphuysen, 1989), so more than one survey per month may be needed for an accurate assessment of the total numbers of beached birds each month. An assessment of the total numbers of beached birds is not a priority for monitoring to assess the existing level of pollution or the effectiveness of measures taken and so monthly densities will be used to describe and compare fluctuations in numbers washing ashore, based on monthly visits to each subregion. The length of the coast should be measured on the basis of a 1: 25000 map.

Trends

Trends in the overall numbers of beached birds per winter (i.e. n/km surveyed) and in the overall proportion of oiled birds (oil rate, % of oiled corpses of all complete corpses found) can be established by comparing between years, subregions and countries. Trends should be tested with (linear) regression analysis. Power analysis can be used to help explain the significance of trends. Low power indicates high variability in the data and more years of study are required to establish significant trends in such data sets (van der Meer and Camphuysen, 1995).

3.2
Analysis to support an assessment of the effect of oil incidents on coastal and seabirds

Data handling

Data storage and analysis should be at the species and individual count level. Baseline information should always be at the lowest possible level (i.e. individual birds of different species and subspecies per count on a particular date and place). To enlarge individual samples from which the proportion of oiled birds can be calculated, species can be grouped in the analysis and reporting phase (cf. Appendix 3). Recommended groups are:


Divers
Waders
Other seabirds



Grebes
Skuas
Herons and rails


Fulmar
Larus-gulls
Landbirds


Gannet
Kittiwake



Cormorants
Terns



Eider
Guillemot



Scoters
Razorbill



Other seaduck
Puffin


Other wildfowl
Other auks

As soon as a particular species in a certain group introduces bias, that species should be treated individually or the effect on its group should be examined.

Oil rates

Oil rates (i.e. the proportion of oiled birds of all birds found dead) should be calculated on the basis of complete corpses only. Oil rates should be calculated for each group of birds.

Total numbers

The total numbers of beached birds should be calculated for each species/group on the basis of the total numbers found per km beach. If sections of beach were surveyed, extrapolated numbers should be provided for the whole area affected by the incident. The assessment of the total numbers of beached birds is a priority for monitoring to assess the effect of oil incidents on birds. Coast length should be measured on the basis of a 1: 25000 map.

4.
Reporting of results

Reports should include monthly and overall winter oil rates and corpse densities for the most important groups and species of birds, with additional reports at species level if local circumstances require such detail (see section ‘analysis’).

Oil rates should be examined and discussed in the light of overall corpse densities and sudden increases or decreases in oil rates should be investigated. Severe winter conditions may lead to increased mortality and lower oil rates, wrecks may lead to higher corpse densities and lower oil rates, oil incidents may lead to increased mortality and higher oil rates. The report should identify obvious additional mortality factors (i.e. other than oil pollution) which result in an increase or decrease of oil rates.

Corpse densities should always be presented at a subregion level, whereas oil rates may be calculated for pooled data in order to enlarge the sample size.
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B.
Guidelines for sampling and analysis of oil in the feathers of seabirds or on beaches
1.
Introduction

Beached bird surveys provide additional information on the occurrence of oil and the frequency of illegal spills which cannot be collected by aerial surveillance. In addition, monitoring for the presence of oil and other substances on beaches and on beached birds should indicate the occurrence of certain mineral oil types (and thus the sources of pollution) and other lipophilic substances which can otherwise not be obtained on a sufficiently large scale (e.g. Dahlmann et al., 1994). Since beaches are surveyed for the presence of oiled birds it is useful to include systematic sampling of oiled feathers for chemical analysis. The oil on the beaches should be sampled at the same time as the oiled feathers since it may or may not be directly connected with the oiled seabirds. Preferably, the oil analysed in connection with the beached bird surveys should be compared with that sampled at sea, conducted in connection with aerial surveillance for oil slicks. This section of the guidelines (i.e. Part B) covers the chemical component of the beached bird surveys, including sampling methods and the analysis of oil and lipophilic substances in a specialised laboratory. 

Within the context of this monitoring programme, analyses of oil on the feathers of seabirds or on beaches are carried out for the following purposes:

a.
to identify the main sources of, and trends in, chronic oil pollution on the coasts;

b.
to enable comparative investigations of the main sources of oil pollution in different countries and to identify ‘hot spots’ (i.e. areas with a higher burden of oil pollution from distinct sources);

c.
to identify the presence of other lipophilic substances/unknown chemicals on beaches or the feathers of beached birds;

d.
to identify the sources of the oil pollution and pollution by chemical lipophilic substances associated for the acute and more severe incidents.

Relevant reference material includes Dahlmann (1984, 1985, 1987), Dahlmann et al. (1994); NORDTEST (1991); Theobald and Dahlmann (1989) and Wrang (1995).

2.
Aims

The aims associated with identifying and comparing sources of chronic oil pollution, identifying ‘hot spots’ and identifying the presence of other lipophilic substances/unknown chemicals on beaches and beached birds are as follows:

a.
to assess the impact of oil from different sources;

b.
to assess the effectiveness of measures taken for the reduction of oil pollution within the framework of the relevant international conventions;

c.
to highlight global and local deficiencies in mitigative measures.

The aim associated with the identification of the sources of pollution for acute and more severe incidents is to support and promote the prosecution of offenders against international conventions on marine pollution with the aim of reducing further pollution.

3.
Sampling

No standardised methods exist for investigating oil on beaches or on the feathers of seabirds. There is, however, experience from work conducted within the framework of research projects. The following procedure has been used for the ‘Oiled Seabirds’ Project (Dahlmann et al., 1994); a three year project sponsored by the European Commission: 

3.1
Sample containers

Small glass jars (10 to 50 ml) sealed by a plastic cap.

3.2
Sample collection

Samples from oiled seabirds should be taken by clipping some oiled feathers with a clean pair of scissors. Contamination by natural biogenic esters may be reduced by taking samples as far as possible from the rump‑glands. Samples from beaches should be immediately and individually stored in the glass jars. Cross‑contamination between different samples should be avoided by cleaning hands and all instruments which came in contact with the oil after each sample was taken.

3.3
Sample amount

The amount should be in the lower ml‑range. For beach samples this corresponds to a few drops of oil, for samples taken from beached birds this corresponds to a few small contaminated feathers.

3.4
Sample description/identification

Samples should be clearly identified by a label containing the location, the sampling date and the sample number.

3.5
Storage of samples

Samples should be stored in a cool dark place (i.e. a refrigerator). Samples should be sent to the laboratory for analysis as soon as possible.

4.
Analysis

The purpose of the chemical analysis is to identify the source of the oil and to identify any unknown chemical substances.

4.1
Stepwise analytical approach

Possible sources of oil pollution on beaches are: oil production/exploitation (platforms, pipelines, i.e. crude oil) tankers (crude oil, pure products) and all ships including tankers (pure products (bunker oil and lubricating oil) and mixtures of oil (waste oil or sludge) both originating from machinery rooms). Oil from these sources can be differentiated in a stepwise manner. The first step must be a differentiation between crude oil and oil products or mixtures of oil products. Crude oil can often be further differentiated as originating from either oil production/exploration or from tanker tank‑washings. Furthermore, if reference material is available it is often possible to identify the crude oil involved, even as far as the individual well that was drilled (using oil-based muds and oil-contaminated production water).

4.2
Extraction

After transferring the sample into a 250 ml glass bottle, extraction is performed by adding a few ml of solvent (n‑hexane) and shaking. Since the amount of oil present is unknown, the final concentration of oil in n‑hexane can only be ‘guessed’ by the colour of the solution. An aliquot of the solution should be transferred into a 10 ml glass‑flask.


4.3
Analytical scheme (see Figure 1 and Table 3)

The analytical scheme consists of two screening methods and a method for proper identification.

A spectroscopic method (UV‑F) is used first, for the following reasons: UV‑F‑spectra give a first indication of the type of oil involved, and the concentration of the sample can be more properly settled for the following methods, by comparing the spectrum of the sample with spectra of samples of known oil concentration.

Capillary gas‑chromatography (CGC) is used as a first identification method. Gas‑chromatograms show the boiling range of the oil compounds and oil products are in a first step characterised by their boiling ranges.

'Special' products, such as heavy fuel oil, can be identified by the presence of distinct compounds (aromatic hydrocarbons) originating from refinery processes. If it is suspected that the sample contains crude oil or the sample can not yet be fully identified, then the final identification method, i.e. gas‑chromatography/mass‑spectrometry (GC/MS) is used. This enables the suspicion that crude oil is involved to be confirmed or rejected and if crude oil is involved, it is possible that the source can be found. Guidelines for the differentiation between crude oil and bunker oil or sludge by means of CGC and GC/MS are given in Appendix 4. GC/MS may also be used for identifying unknown chemicals on beaches or birds feathers.

Figure 1
Analytical scheme for the analysis of samples from oiled seabirds or from beaches
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Figure 1: Oil index versus year, mainland coast of Noord-Holland, 1979/80-1994/95 (u=16)
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Figure 2: Power of trend test versus number of years sampled based on surveys along the
mainland coast of Noord-Holland, 1979/80-1984/85
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[image: image10.png]Pure bunker or crude oil residues reveal distinct clusters of aromatic steranes (4 fto
7 components, mass 23 1), whereas these clusters are hardly discernible in lubricating oil.
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Results

Table 3.
Analytical parameters

Sample preparation
Dissolution of the oil samples in n-hexane. 

Slight addition of dichloromethane (to dissolve the more polar components)

Oil concentrations
3-4 (g/(l

UV-fluorescence
Synchronous spectra

25 nm wavelength difference

Gas chromatographic conditions

Instrument

Column

Internal diameter

Column length

Initial temperature

First rate

Second rate

Final temperature

Carrier gas
Hewlett-Packard 5890,

Capillary, fused silica, 5% phenyl-silicone

0,25 mm

8 m

50(C (1 min)

20(C/min up to 90(C

15(C

300(C

H2   5ml/min

GC/MS conditions


Instrument

Column

Column length

Initial temperature

First rate

Second rate

Final temperature

Carrier gas
1.
Hewlett-Packard 5985

2.
VG-Tribrid

Capillary, fused silica, 5% phenyl-silicone

25 m

50(C (1 min)

10(C/min up to 150(C

5(C/min

300(C

He 2ml/min

5.
Reporting of results

Results should be reported for each sample by indicating one of the following categories:

a.
crude oil, if possible:

i.
oil production (platform/pipeline) or tanker;

ii.
crude oil type (origin);

b.
oil product or mixture of products (waste oil);

c.
type of chemical / lipophilic substance;

d.
mineral oil (type questionable);

e.
nothing found (except, for example, biogenic esters of birds).

In addition, an attempt should be made to identify ‘matching’ samples, i.e. samples which originate from the same oil spill (to help reduce the number of samples which have to be compared, the locations and dates of sampling should be taken into account). The results of the chemical analyses must be evaluated together with observations/statistics about beached birds and oil on beaches (Part A).

6.
Quality assurance

Laboratories conducting the chemical analyses must be experienced in oil identification. Reference standard oil must be analysed regularly to ensure proper functioning of the instruments.

In the case of crude oil pollution, a large collection of crude oil is necessary for proper identification, because comparison samples are rarely available at the time of an incident. Much work concerning the quality assurance of data, the collection of crude oil, reference samples and their fingerprints, and computer-aided identification has been done already by EUROCRUDE (European Crude Oil Identification System), a three-year project sponsored by the European Commission. Laboratories from six European countries took part in this project. Cooperation has been established through the Internet, resulting in a fast and efficient exchange of information, necessary in acute oil spill cases. EUROCRUDE is available for all European laboratories dealing with oil spill identification.
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Appendix 1

A preliminary note on the power of beached bird surveys

Based on van der Meer, J. and Camphuysen, C.J., 1995. Unpublished reports to Directorate General of Shipping and Maritime Affairs, Netherlands Institute for Sea Research and Camphuysen Seabird Research, Texel.

One objective of the beached bird survey is to monitor the amount of oil pollution. The assumption is made that the fraction of all beached birds which is oil-contaminated is related to oil pollution. This poses the following question: is there a significant trend over the years in the fraction of oiled birds (and hence in oil pollution)?

This note concerns the statistical power of appropriate trend tests. The power (1-) is the probability that a trend, if present, will be detected as statistically significant. It depends on the size of the trend, the error variance, the number of years (n), and the size of the test ().

Presumably the fraction of oiled birds (y) has some s-shaped relation with some index of oil-pollution (x). A widely used mathematical representation of such s-shaped curve is the logit function:
















Eqn. 1

This analysis focuses on this index of oil pollution, which equals (following on from equation 1):















Eqn. 2

Figure 1 (Guillemot, Uria aalge) and Figure 2 (Razorbill, Alca torda) show time series for the observed index x and the fitted linear trends (by least-squares estimation) for several countries (h:The Netherlands; d:Denmark; g:Germany; n:Norway; s:Shetland). Table 1 gives the residual mean squares, which can be used as estimates of the error variances. These residual mean squares are in the same order of magnitude for the various countries and do not show any relationship with the size of the average index. This ‘homogeneity of variances’ is a desirable property as it is one of the assumptions of the underlying regression model. The untransformed data, i.e. the fraction of oiled birds do not show this property. For the Guillemot the error variance is about 0,49 i.e. an error standard deviation of about 0,7. Table 1 also gives the estimated slopes and the accompanying P-values.

Let’s, as a side-step, consider the case that the true

, which implies that the true

. Then, an error standard deviation of 0,7 for the observed x is equivalent to an error standard deviation of 0,175 (0,7/4) for the observed y, as 

. If the error variance would be solely due to a binomial sampling error (which equals 

 where  is the independent probability that a bird is oiled, i.e. the true y), then such error variance would be obtained by sampling only 8 birds (which follows from 

). In practice the number of birds that have been observed is much larger. Hence, this exercise shows that the observed error is probably not due to sampling error but to ‘real’ deviations of the ‘true’ yearly means from the linear trend. It supports our choice for the use of a least-squares approach.

As the test of the regression slope is, in fact, a one-sample t-test, the power can be relatively simply calculated by using the cumulative Student’s t-distribution function (tcf, with n-2 degrees of freedom), where the effect size d is expressed as the size of the trend (the slope of the regression) divided by its standard error (which follows from the estimated error variance and the number of years that will be sampled). Hence the power equals:










Eqn. 3

Figure 3 gives as an example the power as a function of the number of years for slope = -0,11 (h) and slope = -0,24 (g) with an error variance of 0,49 (as is about true for the Guillemot). It says that a decrease in oil pollution as observed in Germany (-0,24) will be detected with a probability of 90% after 12 years.

Table 1.
Residual mean squares and estimated slopes of linear trend test.


Guillemot
Razorbill


n
rms
slope

n
rms
slope


Denmark
8
0,51
‑0,11
ns
8
1,13
‑0,16
ns

Germany
8
0,32
‑0,24
*
8
1,00
‑0,52
*

Netherlands
14
0,49
‑0,11
*
14
0,51
‑0,19
**

Norway
9
0,25
+0,06
ns





Shetlands
13
0,57
‑0,13
*
8
0,71
‑0,08
ns

Figure 1.
Oil index versus year. Guillemot Uria aalge
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Figure 2.
Oil index versus year. Razorbill Alca torda
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Figure 3.
Power of trend test versus number years sampled
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Appendix 2

Recent trends in oiled seabirds

Camphuysen, C.J. CSR & van der Meer, J. NIOZ

Systematic surveys along the mainland coast of Noord-Holland over 16 years show a significant decline in oil indices for larus-gulls, kittiwakes, razorbills and guillemots (cf. Table 1 and Figure 1). The power, as a function of the number of years, indicates that a decrease in oil pollution as observed will be detected with a probability of 90% after approximately 14 years (cf. Figure 2).

Table 1.
Residual mean squares (rms) and estimated slopes of linear trend tests of larus-gulls (meeuwen), kittiwake (drieteenm), razorbill (alk) and guillemot (zeekoet), stranded in winter (November - April) 1979/80-1994/95 on the mainland coast of Noord-Holland (cf. Figure 1)


n
rms
slope
sign

Larus-gulls
16
0,34
-0,19
**

Kittiwake
16
0,39
-0,16
**

Razorbill
16
0,49
-0,18
**

Guillemot
16
0,61
-0,15
**

[See figure page 50]

Figure 1:
Oil index versus year, mainland coast of Noord-Holland, 1979/80-1994/95 (n=16)

[See figure page 51]

Figure 2:
Power of trend test versus number of years sampled based on surveys along the mainland coast of Noord-Holland, 1979/80-1984/85

Beached bird surveys along the entire Dutch coast over the last 9 years show downward trends in oil indices overall, and significant declines in eiders, scoters, larus-gulls, and guillemots (cf Table 2). The power, as a function of the number of years, indicates that a decrease in oil pollution as observed in cer​tain coastal species and offshore species will be detected with a probability of 90% between after approximately 9 and 14 years (Figure 3 and 4).

Table 2.
Residual mean squares (rms) and estimated slopes of linear trend tests of larus-gulls, kittiwake, razorbill and guillemot, stranded in winter (November-April) 1986/87-1994/95


n
rms
slope
sign

Coastal species





Divers

9
0,58
-0,06
n.s.

Grebes
9
0,80
-0,21
n.s.

Eider
9
0,83
-0,42
**

Scoters
9
0,96
-0,29
*

Larus-gulls
9
0,20
-0,15
*

Offshore species





Fulmar
9
0,31
-0,00
n.s.

Gannet
9
0,24
+0,10
n.s.

Kittiwake
8
0,54
-0,05
n.s.

Razorbill
9
0,90
-0,13
n.s.

Guillemot
9
0,55
-0,23
*

[See figure page 52]

Figure 3.
Power of trend test versus number of years sampled based on surveys along the Dutch Coast 1986/87-1984/85.
[See figure page 52]

Figure 4.
Power of trend test versus number of years sampled based on surveys along the Dutch Coast 1986/87-1984/85.
Appendix 3

Species and standard groups of (holarctic) birds in beached bird surveys

Euring Scientific name
Group
Euring Scientific name
Group

    20 Gavia stellata
Divers

    30 Gavia arctica
Divers

    40 Gavia immer
Divers

    50 Gavia adamsii
Divers

    59 Gavia spec.
Divers

    60 Podilymbus podiceps
Grebes

    70 Tachybaptus ruficollis
Grebes

    80 Tachybaptus dominicus
Grebes

    90 Podiceps cristatus
Grebes

   100 Podiceps griseigena
Grebes

   110 Podiceps auritus
Grebes

   120 Podiceps nigricollis
Grebes

   128 P. auritus/nigricollis
Grebes

   129 Podiceps spec.
Grebes

   130 Aechmophorus occidentalis
Grebes

   220 Fulmarus glacialis
Fulmar

   221 Fulmarus glacialis glacialis
Fulmar

   670 Sula sula
Gannet

   680 Sula dactylatra
Gannet

   690 Sula nebouxii
Gannet

   700 Sula leucogaster
Gannet

   710 Sula bassana
Gannet

   720 Phalacrocorax carbo
C/Shag

   721 Phalacrocorax carbo carbo
C/Shag

   730 Phalacrocorax capillatus
C/Shag

   740 Phalacrocorax perspicillatus
C/Shag

   750 Phalacrocorax pelagicus
C/Shag

   760 Phalacrocorax urile
C/Shag

   770 Phalacrocorax penicillatus
C/Shag

   780 Phalacrocorax auritus
C/Shag

   790 Phalacrocorax olivaceus
C/Shag

   800 Phalacrocorax aristotelis
C/Shag

   809 Phalacrocorax spec.
C/Shag

   810 Phalacrocorax nigrogularis
C/Shag

   820 Phalacrocorax pygmeus
C/Shag

   830 Phalacrocorax africanus
C/Shag

   840 Phalacrocorax niger
C/Shag

   850 Anhinga anhinga
C/Shag

   860 Anhinga melanogaster
C/Shag

  2060 Somateria mollissima
Eider

  2070 Somateria spectabilis
Eider

  2080 Somateria fischeri
Eider

  2090 Polysticta stelleri
Eider

  2130 Melanitta nigra
Scoters

  2131 Melanitta nigra nigra
Scoters

  2132 Melanitta nigra americana
Scoters

  2139 Melanitta spec.
Scoters

  2140 Melanitta perspicillata
Scoters

  2150 Melanitta fusca
Scoters

  2100 Camptorhynchus labradorius
Other seaduck

  2110 Histrionicus histrionicus
Other seaduck

  2120 Clangula hyemalis
Other seaduck

  2160 Bucephala albeola
Other seaduck

  2170 Bucephala islandica
Other seaduck

  2180 Bucephala clangula
Other seaduck

  2189 Aythya spec.
Other seaduck

  2190 Mergus cucullatus
Other seaduck

  2200 Mergus albellus
Other seaduck

  2210 Mergus serrator
Other seaduck

  2220 Mergus squamatus
Other seaduck

  2230 Mergus merganser
Other seaduck

  2239 Mergus spec.
Other seaduck

  1490 Dendrocygna bicolor
Other wildfowl

  1495 Dendrocygna viduata
Other wildfowl

  1500 Dendrocygna arborea
Other wildfowl

  1510 Dendrocygna autumnalis
Other wildfowl

  1520 Cygnus olor
Other wildfowl

  1530 Cygnus columbianus
Other wildfowl

  1531 Cygnus columbianus columbianus
Other wildfowl

  1540 Cygnus cygnus
Other wildfowl

  1549 Cygnus spec.
Other wildfowl

  1550 Cygnus buccinator
Other wildfowl

1560 Anser cygnoides
Other wildfowl

  1570 Anser fabalis
Other wildfowl

  1571 Anser fabalis fabalis
Other wildfowl

  1574 Anser fabalis rossicus
Other wildfowl

  1580 Anser brachyrhynchus
Other wildfowl

  1590 Anser albifrons
Other wildfowl

1591 Anser albifrons albifrons
Other wildfowl

  1592 Anser albifrons flavirostris
Other wildfowl

  1600 Anser erythropus
Other wildfowl

  1610 Anser anser
Other wildfowl

Euring Scientific name
Group
Euring Scientific name
Group

  1611 Anser anser anser
Other wildfowl

  1612 Anser anser rubrirostris
Other wildfowl

  1620 Anser indicus
Other wildfowl

  1630 Anser caerulescens
Other wildfowl

  1635 Anser domesticus
Other wildfowl

  1639 Anser spec.
Other wildfowl

  1640 Anser rossii
Other wildfowl

  1650 Anser canagicus
Other wildfowl

  1660 Branta canadensis
Other wildfowl

  1670 Branta leucopsis
Other wildfowl

  1680 Branta bernicla
Other wildfowl

  1681 Branta bernicla bernicla
Other wildfowl

  1682 Branta bernicla hrota
Other wildfowl

  1683 Branta bernicla nigricans
Other wildfowl

  1690 Branta ruficollis
Other wildfowl

  1699 Anser/Branta spec.
Other wildfowl

  1700 Alopochen aegyptiacus
Other wildfowl

  1710 Tadorna ferruginea
Other wildfowl

  1720 Tadorna cristata
Other wildfowl

  1725 Tadorna tadorna/Branta bernicla
Other wildfowl

  1730 Tadorna tadorna
Other wildfowl

  1740 Plectropterus gambensis
Other wildfowl

  1750 Cairina moschata
Other wildfowl

  1760 Nettapus coromandelianus
Other wildfowl

  1770 Aix sponsa
Other wildfowl

  1780 Aix galericulata
Other wildfowl

  1790 Anas penelope
Other wildfowl

  1800 Anas americana
Other wildfowl

  1810 Anas falcata
Other wildfowl

  1820 Anas strepera
Other wildfowl

  1830 Anas formosa
Other wildfowl

  1840 Anas crecca
Other wildfowl

  1841 Anas crecca crecca
Other wildfowl

  1842 Anas crecca carolinensis
Other wildfowl

  1845 A. crecca / A. querquedula
Other wildfowl

  1850 Anas capensis
Other wildfowl

  1860 Anas platyrhynchos
Other wildfowl

  1865 Anas domesticus
Other wildfowl

  1869 Anas platyrhynchos X Anas penelopeOther wildfowl

  1870 Anas rubripes
Other wildfowl

  1880 Anas poecilorhyncha
Other wildfowl

  1890 Anas acuta
Other wildfowl

  1900 Anas bahamensis
Other wildfowl

  1910 Anas querquedula
Other wildfowl

  1920 Anas discors
Other wildfowl

  1930 Anas cyanoptera
Other wildfowl

  1935 Anas smithi
Other wildfowl

  1940 Anas clypeata
Other wildfowl

  1950 Marmaronetta angustirostris
Other wildfowl

  1959 Anas spec.
Other wildfowl

  1960 Netta rufina
Other wildfowl

  1970 Aythya valisineria
Other wildfowl

  1980 Aythya ferina
Other wildfowl

  1990 Aythya americana
Other wildfowl

  2000 Aythya collaris
Other wildfowl

  2010 Aythya baeri
Other wildfowl

  2020 Aythya nyroca
Other wildfowl

  2030 Aythya fuligula
Other wildfowl

  2040 Aythya marila
Other wildfowl

  2050 Aythya affinis
Other wildfowl

  2240 Oxyura dominica
Other wildfowl

  2250 Oxyura jamaicensis
Other wildfowl

  2260 Oxyura leucocephala
Other wildfowl

  2269 unidentified duck
Other wildfowl

  4470 Hydrophasianus chirurgus
Waders

  4480 Jacana spinosa
Waders

  4490 Rostratula benghalensis
Waders

  4500 Haematopus ostralegus
Waders

  4510 Haematopus palliatus
Waders

  4520 Haematopus bachmani
Waders

  4530 Haematopus moquini
Waders

  4540 Ibidorhyncha struthersii
Waders

4550 Himantopus himantopus
Waders

  4560 Recurvirostra avosetta
Waders

  4570 Recurvirostra americana
Waders

  4580 Dromas ardeola
Waders

  4590 Burhinus oedicnemus
Waders

  4600 Burhinus senegalensis
Waders

  4610 Burhinus capensis
Waders

  4620 Esacus recurvirostris
Waders

  4630 Pluvianus aegyptius
Waders

  4640 Cursorius cursor
Waders

4650 Glareola pratincola
Waders

  4660 Glareola maldivarum
Waders

  4670 Glareola nordmanni
Waders

  4680 Glareola lactea
Waders

Euring Scientific name
Group
Euring Scientific name
Group

  4690 Charadrius dubius
Waders

  4700 Charadrius hiaticula
Waders

  4702 Charadrius hiaticula tundrae
Waders

  4710 Charadrius semipalmatus
Waders

  4720 Charadrius placidus
Waders

  4730 Charadrius wilsonia
Waders

  4740 Charadrius vociferus
Waders

  4750 Charadrius melodus
Waders

  4760 Charadrius pecuarius
Waders

  4770 Charadrius alexandrinus
Waders

  4780 Charadrius mongolus
Waders

  4790 Charadrius leschenaultii
Waders

  4800 Charadrius asiaticus
Waders

  4810 Charadrius veredus
Waders

  4820 Charadrius morinellus
Waders

  4830 Charadrius montanus
Waders

  4840 Pluvialis dominica
Waders

  4842 Pluvialis fulva
Waders

  4850 Pluvialis apricaria
Waders

  4851 Pluvialis apricaria apricaria
Waders

  4860 Pluvialis squatarola
Waders

  4870 Hoplopterus spinosus
Waders

  4880 Hoplopterus tectus
Waders

  4890 Hoplopterus cinereus
Waders

  4900 Hoplopterus indicus
Waders

  4910 Chettusia gregaria
Waders

  4920 Chettusia leucura
Waders

  4930 Vanellus vanellus
Waders

  4940 Aphriza virgata
Waders

  4950 Calidris tenuirostris
Waders

  4960 Calidris canutus
Waders

  4962 Calidris canutus islandicus
Waders

  4970 Calidris alba
Waders

  4980 Calidris pusilla
Waders

  4990 Calidris mauri
Waders

  5000 Calidris ruficollis
Waders

  5010 Calidris minuta
Waders

  5020 Calidris temminckii
Waders

  5030 Calidris subminuta
Waders

  5040 Calidris minutilla
Waders

  5050 Calidris fuscicollis
Waders

  5060 Calidris bairdii
Waders

  5070 Calidris melanotos
Waders

  5080 Calidris acuminata
Waders

  5090 Calidris ferruginea
Waders

  5100 Calidris maritima
Waders

  5110 Calidris ptilocnemis
Waders

  5120 Calidris alpina
Waders

  5122 Calidris alpina arctica
Waders

  5123 Calidris alpina schinzii
Waders

  5130 Eurynorhynchus pygmeus
Waders

  5140 Limicola falcinellus
Waders

  5149 Calidris spec.
Waders

  5150 Micropalama himantopus
Waders

  5160 Tryngites subruficollis
Waders

  5170 Philomachus pugnax
Waders

  5180 Lymnocryptes minimus
Waders

  5190 Gallinago gallinago
Waders

  5200 Gallinago media
Waders

  5210 Gallinago stenura
Waders

  5220 Gallinago megala
Waders

  5230 Gallinago hardwickii
Waders

  5240 Gallinago solitaria
Waders

  5250 Gallinago nemoricola
Waders

  5260 Limnodromus griseus
Waders

  5270 Limnodromus scolopaceus
Waders

  5280 Limnodromus semipalmatus
Waders

  5290 Scolopax rusticola
Waders

5300 Scolopax mira
Waders

  5310 Scolopax minor
Waders

  5320 Limosa limosa
Waders

  5322 Limosa limosa islandica
Waders

  5330 Limosa haemastica
Waders

  5340 Limosa lapponica
Waders

  5350 Limosa fedoa
Waders

  5360 Numenius minutus
Waders

  5370 Numenius borealis
Waders

  5380 Numenius phaeopus
Waders

  5390 Numenius tahitiensis
Waders

  5400 Numenius tenuirostris
Waders

  5410 Numenius arquata
Waders

  5420 Numenius americanus
Waders

5430 Numenius madagascariensis
Waders

  5440 Bartramia longicauda
Waders

  5450 Tringa erythropus
Waders

  5460 Tringa totanus
Waders
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  5462 Tringa totanus robusta
Waders

  5470 Tringa stagnatilis
Waders

  5480 Tringa nebularia
Waders

  5490 Tringa guttifer
Waders

  5500 Tringa melanoleuca
Waders

  5510 Tringa flavipes
Waders

  5520 Tringa solitaria
Waders

  5530 Tringa ochropus
Waders

  5540 Tringa glareola
Waders

  5550 Xenus cinereus
Waders

  5560 Actitis hypoleucos
Waders

  5570 Actitis macularia
Waders

  5580 Heteroscelus brevipes
Waders

  5590 Heteroscelus incanus
Waders

  5600 Catoptrophorus semipalmatus
Waders

  5610 Arenaria interpres
Waders

  5620 Arenaria melanocephala
Waders

  5630 Phalaropus tricolor
Waders

  5640 Phalaropus lobatus
Waders

  5645 Phalaropus spec.
Waders

  5650 Phalaropus fulicaria
Waders

  5659 unidentified wader
Waders

  5660 Stercorarius pomarinus
Skuas

  5670 Stercorarius parasiticus
Skuas

  5680 Stercorarius longicaudus
Skuas

  5690 Stercorarius skua
Skuas

  5699 Stercorarius spec.
Skuas

  5700 Stercorarius maccormicki
Skuas

  5710 Larus hemprichii
Larus‑gulls

  5720 Larus leucophthalmus
Larus‑gulls

  5730 Larus ichthyaetus
Larus‑gulls

  5740 Larus relictus
Larus‑gulls

  5750 Larus melanocephalus
Larus‑gulls

  5760 Larus atricilla
Larus‑gulls

  5770 Larus pipixcan
Larus‑gulls

  5780 Larus minutus
Larus‑gulls

  5790 Larus sabini
Larus‑gulls

  5800 Larus saundersi
Larus‑gulls

  5810 Larus philadelphia
Larus‑gulls

  5820 Larus ridibundus
Larus‑gulls

  5830 Larus brunnicephalus
Larus‑gulls

  5840 Larus cirrocephalus
Larus‑gulls

  5850 Larus genei
Larus‑gulls

  5860 Larus heermanni
Larus‑gulls

  5870 Larus crassirostris
Larus‑gulls

  5880 Larus audouinii
Larus‑gulls

  5890 Larus delawarensis
Larus‑gulls

  5900 Larus canus
Larus‑gulls

  5902 Larus canus heinei
Larus‑gulls

  5909 Larus / Rissa spec.
Larus‑gulls

  5910 Larus fuscus
Larus‑gulls

  5911 Larus fuscus fuscus
Larus‑gulls

  5912 Larus fuscus graellsii
Larus‑gulls

  5919 L. fuscus / L. argentatus
Larus‑gulls

  5920 Larus argentatus
Larus‑gulls

  5921 Larus argentatus argentatus
Larus‑gulls

  5924 Larus vegae
Larus‑gulls

  5927 Larus cachinnans
Larus‑gulls

  5929 L. canus / L. argentatus
Larus‑gulls

  5929 Larus armenicus
Larus‑gulls

  5930 Larus californicus
Larus‑gulls

  5940 Larus occidentalis
Larus‑gulls

  5942 Larus livens
Larus‑gulls

  5950 Larus schistisagus
Larus‑gulls

5960 Larus glaucescens
Larus‑gulls

  5970 Larus thayeri
Larus‑gulls

  5980 Larus glaucoides
Larus‑gulls

  5985 L. glaucoides/L. hyperboreus
Larus‑gulls

  5990 Larus hyperboreus
Larus‑gulls

  5991 Larus hyperboreusXargentatus
Larus‑gulls

  6000 Larus marinus
Larus‑gulls

  6005 Larus spec.
Larus‑gulls

  6009 L. fuscus / L. marinus
Larus‑gulls

  6049 Larus spec.
Larus‑gulls

  6010 Rhodostethia rosea
Kittiwake

  6020 Rissa tridactyla
Kittiwake

  6030 Rissa brevirostris
Kittiwake

  6040 Pagophila eburnea
Kittiwake

  6050 Gelochelidon nilotica
Terns

  6060 Sterna caspia
Terns

  6070 Sterna maxima
Terns

  6080 Sterna bergii
Terns

6090 Sterna bengalensis
Terns

  6100 Sterna zimmermanni
Terns

  6110 Sterna sandvicensis
Terns

  6112 Sterna sandvicensis acuflavida
Terns
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  6120 Sterna elegans
Terns

  6130 Sterna sumatrana
Terns

  6140 Sterna dougallii
Terns

  6150 Sterna hirundo
Terns

  6160 Sterna paradisaea
Terns

  6169 S. hirundo / S. paradisaea
Terns

  6170 Sterna aleutica
Terns

  6180 Sterna forsteri
Terns

  6190 Sterna trudeaui
Terns

  6200 Sterna repressa
Terns

  6210 Sterna lunata
Terns

  6220 Sterna anaethetus
Terns

  6230 Sterna fuscata
Terns

  6240 Sterna albifrons
Terns

  6250 Sterna saundersi
Terns

  6260 Chlidonias hybridus
Terns

  6270 Chlidonias niger
Terns

  6280 Chlidonias leucopterus
Terns

  6289 Sterna spec.
Terns

  6290 Anous tenuirostris
Terns

  6300 Anous stolidus
Terns

  6310 Gygis alba
Terns

  6320 Rynchops nigra
Terns

  6330 Rynchops flavirostris
Terns

  6340 Uria aalge
Guillemot

  6350 Uria lomvia
Guillemot

  6360 Alca torda
Razorbill

  6540 Fratercula arctica
Puffin

  6550 Fratercula corniculata
Puffin

  6560 Lunda cirrhata
Puffin

  6345 Alca torda / Uria aalge
Other auks

  6370 Pinguinus impennis
Other auks

  6380 Cepphus grylle
Other auks

  6390 Cepphus columba
Other auks

  6400 Cepphus carbo
Other auks

  6410 Brachyramphus marmoratus
Other auks

  6420 Brachyramphus brevirostris
Other auks

  6430 Endomychura hypoleuca
Other auks

  6440 Endomychura craveri
Other auks

  6450 Synthliboramphus antiquus
Other auks

  6460 Synthliboramphus wumizusume
Other auks

  6470 Alle alle
Other auks

  6480 Ptychoramphus aleuticus
Other auks

  6490 Aethia christatella
Other auks

  6500 Aethia pygmaea
Other auks

  6510 Aethia pusilla
Other auks

  6520 Cyclorrhynchus psittacula
Other auks

  6530 Cerorhinca monocerata
Other auks

  6545 unidentified small auk
Other auks

  6549 unidentified auk
Other auks

   140 Diomedea melanophris
Other seabirds

   150 Diomedea chlororhynchos
Other seabirds

   160 Diomedea cauta
Other seabirds

   170 Diomedea nigripes
Other seabirds

   180 Diomedea immutabilis
Other seabirds

   190 Diomedea albatrus
Other seabirds

   200 Diomedea exulans
Other seabirds

   210 Macronectes giganteus
Other seabirds

   230 Daption capense
Other seabirds

   232 Pterodroma cahow
Other seabirds

234 Pterodroma incerta
Other seabirds

   240 Pterodroma arminjoniana
Other seabirds

   250 Pterodroma neglecta
Other seabirds

   260 Pterodroma mollis
Other seabirds

   270 Pterodroma inexpectata
Other seabirds

   280 Pterodroma solandri
Other seabirds

   290 Pterodroma hasitata
Other seabirds

   300 Pterodroma hypoleuca
Other seabirds

   310 Pterodroma cookii
Other seabirds

   320 Pterodroma longirostris
Other seabirds

   330 Pterodroma leucoptera
Other seabirds

   340 Bulweria bulwerii
Other seabirds

   350 Bulweria fallax
Other seabirds

   359 unidentified petrel
Other seabirds

...360 Calonectris diomedea
Other seabirds

   370 Calonectris leucomelas
Other seabirds

   380 Puffinus carneipes
Other seabirds

   390 Puffinus creatopus
Other seabirds

   400 Puffinus gravis
Other seabirds

   409 P. gravis/C. diomedea
Other seabirds

   410 Puffinus pacificus
Other seabirds

   420 Puffinus bulleri
Other seabirds

430 Puffinus griseus
Other seabirds

   440 Puffinus tenuirostris
Other seabirds

   450 Puffinus nativitatis
Other seabirds

   460 Puffinus puffinus
Other seabirds
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   462 Puffinus puffinus mauretanicus
Other seabirds

   469 Puffinus spec.
Other seabirds

   470 Puffinus auricularis
Other seabirds

   480 Puffinus assimilis
Other seabirds

   490 Puffinus lherminieri
Other seabirds

   500 Oceanites oceanicus
Other seabirds

   510 Pelagodroma marina
Other seabirds

   520 Hydrobates pelagicus
Other seabirds

   530 Halocyptena microsoma
Other seabirds

   540 Oceanodroma furcata
Other seabirds

   550 Oceanodroma leucorhoa
Other seabirds

   558 O. leucorhoa/H. pelagicus
Other seabirds

   560 Oceanodroma monorhis
Other seabirds

   570 Oceanodroma homochroa
Other seabirds

   580 Oceanodroma castro
Other seabirds

   590 Oceanodroma tethys
Other seabirds

   600 Oceanodroma melania
Other seabirds

   610 Oceanodroma matsudairae
Other seabirds

   620 Oceanodroma macrodactyla
Other seabirds

   630 Oceanodroma tristrami
Other seabirds

   640 Phaethon aethereus
Other seabirds

   650 Phaethon rubricauda
Other seabirds

   660 Phaethon lepturus
Other seabirds

   870 Pelecanus erythrorhynchos
Other seabirds

   880 Pelecanus onocrotalus
Other seabirds

   890 Pelecanus crispus
Other seabirds

   900 Pelecanus rufescens
Other seabirds

   910 Pelecanus occidentalis 
Other seabirds

   920 Fregata minor
Other seabirds

   930 Fregata magnificens
Other seabirds

   940 Fregata ariel
Other seabirds

   950 Botaurus stellaris
Herons & rails

   960 Botaurus lentiginosus
Herons & rails

   970 Ixobrychus exilis
Herons & rails

   980 Ixobrychus minutus
Herons & rails

   990 Ixobrychus sinensis
Herons & rails

  1000 Ixobrychus eurhythmus
Herons & rails

  1010 Ixobrychus cinnamomeus
Herons & rails

  1020 Ardeirallus sturmii
Herons & rails

  1030 Gorsachius goisagi
Herons & rails

  1040 Nycticorax nycticorax
Herons & rails

  1050 Nycticorax caledonicus
Herons & rails

  1060 Nycticorax violaceus
Herons & rails

  1070 Butorides striatus
Herons & rails

  1075 Butorides virescens
Herons & rails

  1080 Ardeola ralloides
Herons & rails

  1090 Ardeola grayii
Herons & rails

  1100 Ardeola bacchus
Herons & rails

  1110 Bubulcus ibis
Herons & rails

  1115 Hydranassa ardesiaca
Herons & rails

  1120 Hydranassa caerulea
Herons & rails

  1130 Hydranassa tricolor
Herons & rails

  1140 Hydranassa rufescens
Herons & rails

  1150 Egretta thula
Herons & rails

  1160 Egretta eulophotes
Herons & rails

  1170 Egretta sacra
Herons & rails

1180 Egretta gularis
Herons & rails

  1190 Egretta garzetta
Herons & rails

  1200 Egretta intermedia
Herons & rails

  1210 Egretta alba
Herons & rails

  1220 Ardea cinerea
Herons & rails

  1230 Ardea herodias
Herons & rails

  1240 Ardea purpurea
Herons & rails

  1245 Ardea melanocephala
Herons & rails

  1250 Ardea goliath
Herons & rails

  1260 Scopus umbretta
Herons & rails

  1270 Mycteria americana
Herons & rails

  1280 Mycteria leucocephala
Herons & rails

  1290 Mycteria ibis
Herons & rails

  1300 Anastomus oscitans
Herons & rails

  1310 Ciconia nigra
Herons & rails

  1320 Ciconia abdimii
Herons & rails

  1330 Ciconia episcopus
Herons & rails

  1340 Ciconia ciconia
Herons & rails

  1350 Leptoptilos crumeniferus
Herons & rails

  1360 Plegadis falcinellus
Herons & rails

  1370 Plegadis chihi
Herons & rails

  1380 Eudocimus albus
Herons & rails

  1390 Eudocimus ruber
Herons & rails

  1400 Geronticus eremita
Herons & rails

  1410 Nipponia nippon
Herons & rails

  1420 Threskiornis aethiopicus
Herons & rails

1430 Threskiornis melanocephalus
Herons & rails

  1440 Platalea leucorodia
Herons & rails

  1450 Platalea minor
Herons & rails

  1460 Platalea ajaja
Herons & rails
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  1470 Phoenicopterus ruber
Herons & rails

  1475 Phoenocopterus chilensis
Herons & rails

  1480 Phoenicopterus minor
Herons & rails

  4030 Rallina eurizonoides
Herons & rails

  4040 Rallus longirostris
Herons & rails

  4050 Rallus elegans
Herons & rails

  4060 Rallus limicola
Herons & rails

  4070 Rallus aquaticus
Herons & rails

  4080 Porzana porzana
Herons & rails

  4090 Porzana carolina
Herons & rails

  4100 Porzana parva
Herons & rails

  4110 Porzana pusilla
Herons & rails

  4120 Porzana marginalis
Herons & rails

  4130 Porzana cinerea
Herons & rails

  4140 Porzana fusca
Herons & rails

  4150 Porzana paykullii
Herons & rails

  4160 Porzana bicolor
Herons & rails

  4170 Coturnicops exquisita
Herons & rails

  4180 Coturnicops noveboracensis
Herons & rails

  4190 Laterallus jamaicensis
Herons & rails

  4200 Limnocorax flavirostra
Herons & rails

  4210 Crex crex
Herons & rails

  4220 Amaurornis akool
Herons & rails

  4230 Amaurornis phoenicurus
Herons & rails

  4240 Gallinula chloropus
Herons & rails

  4250 Porphyrula alleni
Herons & rails

  4255 Porphyrula flavirostris
Herons & rails

  4260 Porphyrula martinica
Herons & rails

  4270 Porphyrio porphyrio
Herons & rails

  4280 Gallicrex cinerea
Herons & rails

  4290 Fulica atra
Herons & rails

  4300 Fulica americana
Herons & rails

  4310 Fulica cristata
Herons & rails

  4320 Aramus guarauna
Herons & rails

     0 No birds observed
Aves spec.

    10 Struthio camelus
Landbirds

  2270 Cathartes aura
Landbirds

  2280 Coragyps atratus
Landbirds

  2290 Gymnogyps californianus
Landbirds

  2300 Chondrohierax uncinatus
Landbirds

  2310 Pernis apivorus
Landbirds

  2320 Pernis ptilorhyncus
Landbirds

  2330 Elanoides forficatus
Landbirds

  2340 Elanus leucurus
Landbirds

  2350 Elanus caeruleus
Landbirds

  2360 Ictinia mississippiensis
Landbirds

  2370 Rostrhamus sociabilis
Landbirds

  2380 Milvus migrans
Landbirds

  2390 Milvus milvus
Landbirds

  2400 Haliastur indus
Landbirds

  2410 Haliaeetus vocifer
Landbirds

  2420 Haliaeetus leucoryphus
Landbirds

2430 Haliaeetus albicilla
Landbirds

  2440 Haliaeetus leucocephalus 
Landbirds

  2450 Haliaeetus pelagicus
Landbirds

  2460 Gypaetus barbatus
Landbirds

  2470 Neophron percnopterus
Landbirds

  2480 Necrosyrtes monachus
Landbirds

  2490 Gyps bengalensis
Landbirds

  2500 Gyps indicus
Landbirds

  2510 Gyps fulvus
Landbirds

  2520 Gyps himalayensis
Landbirds

  2530 Gyps rueppellii
Landbirds

  2540 Torgos tracheliotus
Landbirds

  2550 Aegypius monachus
Landbirds

  2560 Circaetus gallicus
Landbirds

  2570 Terathopius ecaudatus
Landbirds

  2580 Spilornis cheela
Landbirds

  2590 Geranospiza caerulescens
Landbirds

  2600 Circus aeruginosus
Landbirds

  2610 Circus cyaneus
Landbirds

  2620 Circus macrourus
Landbirds

  2630 Circus pygargus
Landbirds

  2640 Circus melanoleucus
Landbirds

  2650 Melierax metabates
Landbirds

  2660 Micronisus gabar
Landbirds

  2670 Accipiter gentilis
Landbirds

  2672 Accipiter gentilis buteoides
Landbirds

  2680 Accipiter virgatus
Landbirds

  2690 Accipiter nisus
Landbirds

  2700 Accipiter striatus
Landbirds

  2710 Accipiter soloensis
Landbirds

2720 Accipiter badius
Landbirds

  2730 Accipiter brevipes
Landbirds

  2740 Accipiter cooperii
Landbirds

  2750 Butastur teesa
Landbirds
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  2760 Butastur indicus
Landbirds

  2770 Buteogallus anthracinus
Landbirds

  2780 Parabuteo unicinctus
Landbirds

  2790 Buteo nitidus
Landbirds

  2800 Buteo platypterus
Landbirds

  2810 Buteo lineatus
Landbirds

  2820 Buteo swainsonii
Landbirds

  2830 Buteo brachyurus
Landbirds

  2840 Buteo albicaudatus
Landbirds

  2850 Buteo albonotatus
Landbirds

  2860 Buteo jamaicensis
Landbirds

  2870 Buteo buteo
Landbirds

  2872 Buteo buteo vulpinus
Landbirds

  2880 Buteo rufinus
Landbirds

  2890 Buteo hemilasius
Landbirds

  2900 Buteo lagopus
Landbirds

  2910 Buteo regalis
Landbirds

  2920 Aquila pomarina
Landbirds

  2930 Aquila clanga
Landbirds

  2940 Aquila nipalensis
Landbirds

  2942 Aquila rapax
Landbirds

  2950 Aquila heliaca
Landbirds

  2960 Aquila chrysaetos
Landbirds

  2970 Aquila verreauxii
Landbirds

  2980 Hieraaetus pennatus
Landbirds

  2990 Hieraaetus fasciatus
Landbirds

  3000 Spizaetus nipalensis
Landbirds

  3010 Pandion haliaetus
Landbirds

  3020 Polyborus plancus
Landbirds

  3030 Falco naumanni
Landbirds

  3040 Falco tinnunculus
Landbirds

  3049 Falco spec.
Landbirds

  3050 Falco sparverius
Landbirds

  3060 Falco chicquera
Landbirds

  3070 Falco vespertinus
Landbirds

  3080 Falco amurensis
Landbirds

  3090 Falco columbarius
Landbirds

  3092 Falco columbarius subaesalon
Landbirds

  3100 Falco subbuteo
Landbirds

  3110 Falco eleonorae
Landbirds

  3120 Falco concolor
Landbirds

  3130 Falco femoralis
Landbirds

  3140 Falco biarmicus
Landbirds

  3150 Falco jugger
Landbirds

  3160 Falco cherrug
Landbirds

  3170 Falco altaicus
Landbirds

  3180 Falco rusticolus
Landbirds

  3182 Falco rusticolus candicans
Landbirds

3190 Falco mexicanus
Landbirds

  3200 Falco peregrinus
Landbirds

  3210 Falco pelegrinoides
Landbirds

  3219 unidentified raptor
Landbirds

  3220 Ortalis vetula
Landbirds

  3230 Dendragapus falcipennis
Landbirds

  3240 Dendragapus canadensis
Landbirds

  3250 Dendragapus obscurus
Landbirds

  3260 Bonasa bonasia
Landbirds

  3270 Bonasa sewerzowi
Landbirds

  3280 Bonasa umbellus
Landbirds

  3290 Lagopus lagopus
Landbirds

  3292 Lagopus lagopus scoticus
Landbirds

  3300 Lagopus mutus
Landbirds

  3310 Lagopus leucurus
Landbirds

  3320 Tetrao tetrix
Landbirds

  3330 Tetrao mlokosiewiczi
Landbirds

  3340 Tetrao parvirostris
Landbirds

  3350 Tetrao urogallus
Landbirds

  3360 Tympanuchus cupido
Landbirds

  3370 Tympanuchus phasianellus
Landbirds

  3380 Centrocercus urophasianus
Landbirds

  3390 Callipepla picta
Landbirds

  3400 Callipepla squamata
Landbirds

  3410 Callipepla californica
Landbirds

  3420 Callipepla gambelii
Landbirds

  3430 Callipepla douglasii
Landbirds

  3440 Philortyx fasciatus
Landbirds

  3450 Colinus virginianus
Landbirds

  3460 Cyrtonyx montezumae
Landbirds

  3470 Lerwa lerwa
Landbirds

  3480 Tetraophasis obscurus
Landbirds

  3490 Tetraophasis szechenyii
Landbirds

  3500 Tetraogallus caucasicus
Landbirds

3510 Tetraogallus caspius
Landbirds

  3520 Tetraogallus himalayensis
 Landbirds

  3530 Tetraogallus tibetanus
Landbirds

  3540 Tetraogallus altaicus
Landbirds
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  3550 Alectoris chukar
Landbirds

  3560 Alectoris magna
Landbirds

  3570 Alectoris graeca
Landbirds

  3580 Alectoris rufa
Landbirds

  3590 Alectoris barbara
Landbirds

  3600 Alectoris philbyi
Landbirds

  3610 Alectoris melanocephala
Landbirds

  3620 Ammoperdix griseogularis
Landbirds

  3630 Ammoperdix heyi
Landbirds

  3640 Francolinus francolinus
Landbirds

  3650 Francolinus pondicerianus
Landbirds

  3660 Francolinus bicalcaratus
Landbirds

  3670 Perdix perdix
Landbirds

  3672 Perdix perdix sphagnetorum
Landbirds

  3680 Perdix dauuricae
Landbirds

  3690 Perdix hodgsoniae
Landbirds

  3700 Coturnix coturnix
Landbirds

  3710 Coturnix japonica
Landbirds

  3720 Perdicula asiatica
Landbirds

  3730 Arborophila torqueola
Landbirds

  3740 Arborophila rufogularis
Landbirds

  3750 Arborophila rufipectus
Landbirds

  3760 Bambusicola thoracica
Landbirds

  3770 Ithaginis cruentus
Landbirds

  3780 Tragopan melanocephalus
Landbirds

  3790 Tragopan satyra
Landbirds

  3800 Tragopan blythii
Landbirds

  3810 Tragopan temminckii
Landbirds

  3820 Pucrasia macrolopha
Landbirds

  3830 Lophophorus impejanus
Landbirds

  3840 Lophophorus sclateri
Landbirds

  3850 Lophophorus lhuysii
Landbirds

  3860 Gallus gallus
Landbirds

  3865 Gallus domesticus
Landbirds

  3870 Lophura leucomelana
Landbirds

  3880 Crossoptilon crossoptilon
Landbirds

  3890 Crossoptilon mantchuricum
Landbirds

  3900 Crossoptilon auritum
Landbirds

  3910 Catreus wallichii
Landbirds

  3920 Syrmaticus soemmerringii
Landbirds

  3930 Syrmaticus reevesii
Landbirds

  3940 Phasianus colchicus
Landbirds

  3950 Phasianus versicolor
Landbirds

  3960 Chrysolophus pictus
Landbirds

3970 Chrysolophus amherstiae
Landbirds

  3980 Numida meleagris
Landbirds

  3990 Meleagris gallopavo
Landbirds

  4000 Turnix sylvatica
Landbirds

  4010 Turnix tanki 
Landbirds

  4020 Turnix suscitator
Landbirds

  4330 Grus grus
Landbirds

  4340 Grus nigricollis
Landbirds

  4350 Grus monacha
Landbirds

  4360 Grus canadensis
Landbirds

  4370 Grus vipio
Landbirds

  4380 Grus japonensis
Landbirds

  4390 Grus americana
Landbirds

  4400 Grus leucogeranus
Landbirds

  4410 Anthropoides virgo
Landbirds

  4420 Tetrax tetrax
Landbirds

  4430 Neotis denhami
Landbirds

  4435 Neotis nuba
Landbirds

  4440 Chlamydotis undulata
Landbirds

  4450 Ardeotis arabs
Landbirds

  4460 Otis tarda
Landbirds

  6570 Pterocles lichtensteinii
Landbirds

  6580 Pterocles coronatus
Landbirds

  6590 Pterocles senegallus
Landbirds

  6600 Pterocles exustus
Landbirds

  6610 Pterocles orientalis
Landbirds

  6620 Pterocles alchata
Landbirds

  6630 Syrrhaptes paradoxus
Landbirds

  6640 Syrrhaptes tibetanus
Landbirds

  6650 Columba livia
Landbirds

  6655 Columba 'domestica'
Landbirds

  6660 Columba rupestris
Landbirds

  6670 Columba leuconota
Landbirds

  6680 Columba oenas
Landbirds

  6690 Columba eversmanni
Landbirds

  6700 Columba palumbus
Landbirds

  6710 Columba trocaz
Landbirds

  6720 Columba bollii
Landbirds

6730 Columba junoniae
Landbirds

  6740 Columba hodgsonii
Landbirds

  6750 Columba pulchricollis
Landbirds

  6760 Columba janthina
Landbirds
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  6770 Columba versicolor
Landbirds

  6780 Columba jouyi
Landbirds

  6790 Columba leucocephala
Landbirds

  6800 Columba squamosa
Landbirds

  6810 Columba fasciata
Landbirds

  6820 Columba flavirostris
Landbirds

  6830 Streptopelia roseogrisea
Landbirds

  6840 Streptopelia decaocto
Landbirds

  6850 Streptopelia semitorquata
Landbirds

  6860 Streptopelia tranquebarica
Landbirds

  6870 Streptopelia turtur
Landbirds

  6880 Streptopelia lugens
Landbirds

  6890 Streptopelia orientalis
Landbirds

  6900 Streptopelia senegalensis
Landbirds

  6910 Streptopelia chinensis
Landbirds

  6915 Turtur afer
Landbirds

  6920 Oena capensis
Landbirds

  6930 Chalcophaps indica 
Landbirds

  6940 Ectopistes migratorius
Landbirds

  6950 Zenaida macroura
Landbirds

  6960 Zenaida aurita
Landbirds

  6970 Zenaida asiatica
Landbirds

  6980 Columbigallina passerina
Landbirds

  6990 Scardafella squammata
Landbirds

  7000 Leptotila verreauxi 
Landbirds

  7010 Geotrygon chrysia
Landbirds

  7020 Geotrygon montana
Landbirds

  7030 Treron waalia
Landbirds

  7040 Treron sphenura
Landbirds

  7050 Treron sieboldii 
Landbirds

  7060 Treron formosae
Landbirds

  7070 Aratinga holochlora
Landbirds

  7080 Conuropsis carolinensis
Landbirds

  7090 Rhynchopsitta pachyrhyncha
Landbirds

  7100 Rhynchopsitta terrisi
Landbirds

  7105 Myiopsitta monachus
Landbirds

  7110 Amazona leucocephala
Landbirds

  7115 Agapornis spp.
Landbirds

  7120 Psittacula krameri
Landbirds

  7130 Psittacula derbiana
Landbirds

  7140 Psittacula himalayana
Landbirds

  7150 Clamator jacobinus
Landbirds

  7160 Clamator glandarius
Landbirds

  7170 Hierococcyx fugax
Landbirds

  7180 Hierococcyx sparverioides
Landbirds

  7190 Chrysococcyx maculatus
Landbirds

  7200 Chrysococcyx caprius
Landbirds

  7210 Chrysococcyx klaas
Landbirds

  7220 Cacomantis merulinus
Landbirds

  7230 Cuculus micropterus
Landbirds

  7240 Cuculus canorus
Landbirds

  7250 Cuculus saturatus
Landbirds

  7260 Cuculus poliocephalus
Landbirds

  7270 Coccyzus erythrophthalmus
Landbirds

  7280 Coccyzus americanus
Landbirds

  7290 Coccyzus minor
Landbirds

  7300 Saurothera merlini
Landbirds

  7310 Crotophaga ani
Landbirds

  7320 Crotophaga sulcirostris
Landbirds

  7330 Geococcyx californianus
Landbirds

  7340 Centropus senegalensis
Landbirds

  7350 Tyto alba
Landbirds

  7351 Tyto alba alba
Landbirds

  7360 Otus bakkamoena
Landbirds

  7370 Otus sunia
Landbirds

  7380 Otus brucei
Landbirds

  7390 Otus scops
Landbirds

  7400 Otus flammeolus
Landbirds

  7410 Otus asio
Landbirds

  7420 Otus trichopsis
Landbirds

  7430 Bubo virginianus
Landbirds

  7440 Bubo bubo
Landbirds

  7450 Bubo africanus
Landbirds

  7460 Ketupa blakistoni
Landbirds

  7470 Ketupa zeylonensis
Landbirds

  7480 Ketupa flavipes
Landbirds

  7490 Nyctea scandiaca
Landbirds

  7500 Surnia ulula
Landbirds

  7510 Glaucidium passerinum
Landbirds

  7520 Glaucidium gnoma
Landbirds

  7530 Glaucidium brasilianum
Landbirds

  7540 Glaucidium brodiei
Landbirds

7550 Micrathene whitneyi
Landbirds

  7560 Ninox scutulata
Landbirds

  7570 Athene noctua
Landbirds

  7580 Athene brama
Landbirds
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  7590 Athene cunicularia
Landbirds

  7600 Strix leptogrammica
Landbirds

  7610 Strix aluco
Landbirds

  7620 Strix butleri
Landbirds

  7630 Strix varia
Landbirds

  7640 Strix occidentalis
Landbirds

  7650 Strix uralensis
Landbirds

  7660 Strix nebulosa
Landbirds

  7670 Asio otus
Landbirds

  7675 A. otus / A. flammeus
Landbirds

  7680 Asio flammeus
Landbirds

  7690 Asio capensis
Landbirds

  7700 Aegolius funereus
Landbirds

  7710 Aegolius acadicus
Landbirds

  7720 Caprimulgus inornatus
Landbirds

  7730 Caprimulgus nubicus
Landbirds

  7740 Caprimulgus centralasicus
Landbirds

  7750 Caprimulgus mahrattensis
Landbirds

  7760 Caprimulgus asiaticus
Landbirds

  7770 Caprimulgus indicus
Landbirds

  7780 Caprimulgus europaeus
Landbirds

  7790 Caprimulgus ruficollis
Landbirds

  7800 Caprimulgus eximius
Landbirds

  7810 Caprimulgus aegyptius
Landbirds

  7820 Caprimulgus carolinensis
Landbirds

  7830 Caprimulgus vociferus
Landbirds

  7840 Phalaenoptilus nuttallii
Landbirds

  7850 Nyctidromus albicollis
Landbirds

  7860 Chordeiles minor
Landbirds

  7870 Chordeiles acutipennis
Landbirds

  7880 Cypseloides niger
Landbirds

  7890 Collocalia brevirostris
Landbirds

  7900 Chaetura pelagica
Landbirds

  7910 Chaetura vauxi
Landbirds

  7920 Hirundapus caudacutus
Landbirds

  7930 Apus alexandri
Landbirds

  7940 Apus unicolor
Landbirds

  7950 Apus apus
Landbirds

  7960 Apus pallidus
Landbirds

  7970 Apus pacificus
Landbirds

  7980 Apus melba
Landbirds

  7990 Apus caffer
Landbirds

  8000 Apus affinis
Landbirds

  8010 Aeronautes saxatilis
Landbirds

  8020 Cypsiurus parvus
Landbirds

  8030 Chlorostilbon ricordii
Landbirds

  8040 Cynanthus latirostris
Landbirds

  8050 Hylocharis xantusii
Landbirds

  8060 Hylocharis leucotis
Landbirds

  8070 Amazilia beryllina
Landbirds

  8080 Amazilia yucatanensis
Landbirds

  8090 Amazilia tzacatl
Landbirds

  8100 Amazilia violiceps
Landbirds

  8110 Lampornis clemenciae
Landbirds

  8120 Eugenes fulgens
Landbirds

  8130 Calliphlox evelynae
Landbirds

  8140 Calothorax lucifer
Landbirds

  8150 Archilochus colubris
Landbirds

  8160 Archilochus alexandri
Landbirds

  8170 Archilochus costae
Landbirds

  8180 Archilochus anna
Landbirds

  8190 Stellula calliope
Landbirds

  8200 Atthis heloisa
Landbirds

  8210 Selasphorus
Landbirds

  8230 Selasphorus sasin
Landbirds

  8240 Trogon mexicanus
Landbirds

  8250 Trogon elegans
Landbirds

  8260 Halcyon coromanda
Landbirds

  8270 Halcyon smyrnensis
Landbirds

  8280 Halcyon pileata
Landbirds

  8290 Halcyon leucocephala
Landbirds

  8300 Halcyon miyakoensis
Landbirds

  8310 Alcedo atthis
Landbirds

  8320 Chloroceryle americana
Landbirds

  8330 Ceryle rudis
Landbirds

  8340 Ceryle alcyon
Landbirds

  8350 Ceryle torquata
Landbirds

  8360 Ceryle lugubris
Landbirds

  8370 Merops albicollis
Landbirds

  8380 Merops orientalis
Landbirds

  8390 Merops persicus
Landbirds

  8400 Merops apiaster
Landbirds

8410 Coracias garrulus
Landbirds

  8420 Coracias abyssinicus
Landbirds

  8430 Coracias benghalensis
Landbirds

  8440 Eurystomus glaucurus
Landbirds
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  8450 Eurystomus orientalis
Landbirds

  8460 Upupa epops
Landbirds

  8470 Tockus nasutus
Landbirds

  8480 Jynx torquilla
Landbirds

  8490 Picumnus innominatus
Landbirds

  8500 Colaptes auratus
Landbirds

  8510 Colaptes cafer
Landbirds

  8520 Colaptes chrysoides
Landbirds

  8530 Picus chlorolophus
Landbirds

  8540 Picus flavinucha
Landbirds

  8550 Picus canus
Landbirds

  8560 Picus viridis
Landbirds

  8570 Picus vaillantii
Landbirds

  8580 Picus awokera
Landbirds

  8590 Picus squamatus
Landbirds

  8600 Sapheopipo noguchii
Landbirds

  8610 Dinopium benghalense
Landbirds

  8620 Dryocopus pileatus
Landbirds

  8630 Dryocopus martius
Landbirds

  8640 Dryocopus javensis
Landbirds

  8650 Centurus carolinus
Landbirds

  8660 Centurus aurifrons
Landbirds

  8670 Centurus uropygialis
Landbirds

  8680 Centurus superciliaris
Landbirds

  8690 Melanerpes erythrocephalus
Landbirds

  8700 Melanerpes formicivorus
Landbirds

  8710 Asyndesmus lewis
Landbirds

  8720 Sphyrapicus varius
Landbirds

  8730 Sphyrapicus nuchalis
Landbirds

  8740 Sphyrapicus ruber
Landbirds

  8750 Sphyrapicus thyroideus
Landbirds

  8760 Dendrocopos major
Landbirds

  8761 Dendrocopos major major
Landbirds

  8770 Dendrocopos leucopterus
Landbirds

  8780 Dendrocopos syriacus
Landbirds

  8790 Dendrocopos assimilis
Landbirds

  8800 Dendrocopos himalayensis
Landbirds

  8810 Dendrocopos darjellensis
Landbirds

  8820 Dendrocopos cathpharius
Landbirds

  8830 Dendrocopos medius
Landbirds

  8840 Dendrocopos leucotos
Landbirds

  8850 Dendrocopos hyperythrus
Landbirds

  8860 Dendrocopos auriceps
Landbirds

  8870 Dendrocopos minor
Landbirds

  8880 Dendrocopos canicapillus
Landbirds

  8890 Dendrocopos kizuki
Landbirds

  8900 Dendrocopos dorae
Landbirds

  8910 Dendrocopos scalaris
Landbirds

  8920 Dendrocopos nuttallii
Landbirds

  8930 Dendrocopos pubescens
Landbirds

  8940 Dendrocopos borealis
Landbirds

  8950 Dendrocopos arizonae
Landbirds

  8960 Dendrocopos villosus
Landbirds

  8970 Dendrocopos albolarvatus
Landbirds

  8980 Dendrocopos tridactylus
Landbirds

  8990 Dendrocopos arcticus
Landbirds

  9000 Campephilus principalis
Landbirds

  9010 Campephilus imperialis
Landbirds

  9020 Xiphorhynchus flavigaster
Landbirds

  9030 Lepidocolaptes leucogaster
Landbirds

  9040 Pachyramphus aglaiae
Landbirds

  9050 Tityra semifasciata
Landbirds

  9060 Myiopagis viridicata
Landbirds

  9070 Elaenia martinica
Landbirds

  9080 Camptostoma imberbe 
Landbirds

  9090 Sayornis phoebe
Landbirds

  9100 Sayornis nigricans
Landbirds

  9110 Sayornis saya
Landbirds

  9120 Pyrocephalus rubinus
Landbirds

  9130 Empidonax flaviventris
Landbirds

  9140 Empidonax virescens
Landbirds

  9150 Empidonax minimus
Landbirds

  9160 Empidonax hammondii
Landbirds

  9170 Empidonax oberholseri
Landbirds

  9180 Empidonax wrightii
Landbirds

  9190 Empidonax affinis
Landbirds

  9200 Empidonax difficilis
Landbirds

  9210 Empidonax albigularis
Landbirds

  9220 Empidonax traillii
Landbirds

  9230 Empidonax alnorum
Landbirds

  9240 Empidonax fulvifrons
Landbirds

  9250 Xenotriccus mexicanus
Landbirds

9260 Mitrephanes phaeocercus
Landbirds

  9270 Contopus caribaeus
Landbirds

  9280 Contopus pertinax
Landbirds

  9290 Contopus sordidulus
Landbirds
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  9300 Contopus virens
Landbirds

  9310 Contopus borealis
Landbirds

  9320 Myiarchus tuberculifer
Landbirds

  9330 Myiarchus nuttingi
Landbirds

  9340 Myiarchus cinerascens
Landbirds

  9350 Myiarchus stolidus
Landbirds

  9360 Myiarchus tyrannulus
Landbirds

  9370 Myiarchus crinitus
Landbirds

  9380 Myiodynastes luteiventris
Landbirds

  9390 Myiozetetes similis
Landbirds

  9400 Pitangus sulphuratus
Landbirds

  9410 Tyrannus vociferans
Landbirds

  9420 Tyrannus verticalis
Landbirds

  9430 Tyrannus crassirostris
Landbirds

  9440 Tyrannus couchii
Landbirds

  9450 Tyrannus dominicensis
Landbirds

  9460 Tyrannus cubensis
Landbirds

  9470 Tyrannus caudifasciatus
Landbirds

  9480 Tyrannus tyrannus
Landbirds

  9490 Muscivora tyrannus
Landbirds

  9500 Muscivora forficata
Landbirds

  9510 Pitta brachyura 
Landbirds

  9520 Mirafra cantillans
Landbirds

  9530 Eremopterix nigriceps
Landbirds

  9540 Eremalauda dunni 
Landbirds

  9550 Ammomanes cincturus
Landbirds

  9560 Ammomanes phoenicurus
Landbirds

  9570 Ammomanes deserti
Landbirds

  9580 Alaemon alaudipes
Landbirds

  9590 Chersophilus duponti
Landbirds

  9600 Ramphocoris clotbey
Landbirds

  9610 Melanocorypha calandra
Landbirds

  9620 Melanocorypha bimaculata
Landbirds

  9630 Melanocorypha maxima 
Landbirds

  9640 Melanocorypha mongolica
Landbirds

  9650 Melanocorypha leucoptera
Landbirds

  9660 Melanocorypha yeltoniensis
Landbirds

  9670 Calandrella cinerea
Landbirds

  9680 Calandrella brachydactyla 
Landbirds

  9690 Calandrella acutirostris
Landbirds

  9700 Calandrella rufescens
Landbirds

  9710 Calandrella raytal
Landbirds

  9720 Galerida cristata
Landbirds

  9730 Galerida theklae
Landbirds

  9740 Lullula arborea 
Landbirds

  9750 Alauda gulgula
Landbirds

  9760 Alauda arvensis
Landbirds

  9770 Alauda razoe
Landbirds

  9780 Eremophila alpestris
Landbirds

  9789 unidentified lark
Landbirds

  9790 Eremophila bilopha
Landbirds

  9800 Riparia paludicola
Landbirds

  9810 Riparia riparia
Landbirds

  9820 Stelgidopteryx ruficollis
Landbirds

  9830 Tachycineta bicolor
Landbirds

  9840 Tachycineta albilinea
Landbirds

  9850 Tachycineta thalassina
Landbirds

  9860 Tachycineta cyaneoviridis
Landbirds

  9870 Progne chalybea
Landbirds

  9880 Progne dominicensis
Landbirds

  9890 Progne subis
Landbirds

  9900 Ptyonoprogne fuligula
Landbirds

  9910 Ptyonoprogne rupestris
Landbirds

  9920 Hirundo rustica
Landbirds

  9925 Hirundo lucida
Landbirds

  9930 Hirundo tahitica
Landbirds

  9940 Hirundo smithii
Landbirds

  9950 Hirundo daurica
Landbirds

  9960 Hirundo fluvicola
Landbirds

  9970 Hirundo fulva
Landbirds

  9980 Hirundo pyrrhonota
Landbirds

  9990 Delichon nipalensis
Landbirds

  9995 unidentified swallow
Landbirds

 10000 Delichon dasypus
Landbirds

 10010 Delichon urbica
Landbirds

 10020 Anthus richardi
Landbirds

 10030 Anthus sylvanus
Landbirds

 10040 Anthus godlewskii
Landbirds

 10050 Anthus campestris
Landbirds

 10060 Anthus berthelotii
Landbirds

 10070 Anthus similis
Landbirds

 10080 Anthus hodgsoni
Landbirds

10090 Anthus trivialis 
Landbirds

 10100 Anthus gustavi
Landbirds

 10110 Anthus pratensis
Landbirds

 10119 unidentified pipit
Landbirds
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 10120 Anthus cervinus
Landbirds

 10130 Anthus roseatus
Landbirds

 10140 Anthus spinoletta
Landbirds

 10141 Anthus spinoletta spinoletta 
Landbirds

 10142 Anthus spinoletta petrosus
Landbirds

 10143 Anthus rubescens
Landbirds

 10150 Anthus spragueii
Landbirds

 10160 Dendronanthus indicus
Landbirds

 10170 Motacilla flava
Landbirds

 10172 Motacilla flava flavissima 
Landbirds

 10173 Motacilla flava thunbergi
Landbirds

 10174 Motacilla flava feldegg
Landbirds

 10180 Motacilla citreola
Landbirds

 10190 Motacilla cinerea
Landbirds

 10200 Motacilla alba
Landbirds

 10201 Motacilla alba alba
Landbirds

 10202 Motacilla alba yarrellii 
Landbirds

 10209 Motacilla spec.
Landbirds

 10210 Motacilla grandis
Landbirds

 10220 Motacilla maderaspatensis
Landbirds

 10230 Motacilla aguimp
Landbirds

 10240 Tephrodornis pondicerianus
Landbirds

 10250 Coracina melaschistos 
Landbirds

 10260 Pericrocotus ethologus
Landbirds

10270 Pericrocotus cinnamomeus 
Landbirds

 10280 Pericrocotus roseus
Landbirds

 10290 Pericrocotus divaricatus
Landbirds

 10300 Pericrocotus tegimae
Landbirds

 10310 Spizixos canifrons
Landbirds

 10320 Spizixos semitorques
Landbirds

 10330 Pycnonotus xanthorrhous
Landbirds

 10340 Pycnonotus sinensis
Landbirds

 10350 Pycnonotus leucogenys
Landbirds

 10360 Pycnonotus xanthopygos
Landbirds

 10370 Pycnonotus barbatus
Landbirds

 10380 Hypsipetes mcclellandii
Landbirds

 10390 Hypsipetes amaurotis
Landbirds

 10400 Hypsipetes madagascariensis
Landbirds

 10410 Chloropsis hardwickii
Landbirds

 10420 Myadestes townsendi
Landbirds

 10430 Myadestes obscurus 
Landbirds

 10440 Phainopepla nitens
Landbirds

 10450 Ptilogonys cinereus
Landbirds

 10460 Bombycilla cedrorum
Landbirds

 10470 Bombycilla japonica
Landbirds

 10480 Bombycilla garrulus
Landbirds

 10490 Hypocolius ampelinus
Landbirds

 10500 Cinclus cinclus
Landbirds

 10502 Cinclus cinclus aquaticus
Landbirds

 10510 Cinclus pallasii
Landbirds

 10520 Cinclus mexicanus
Landbirds

 10530 Campylorhynchus jocosus
Landbirds

 10540 Campylorhynchus gularis
Landbirds

 10550 Campylorhynchus brunneicapillus
Landbirds

 10560 Salpinctes obsoletus
Landbirds

 10570 Salpinctes mexicanus
Landbirds

 10580 Cistothorus platensis
Landbirds

 10590 Cistothorus palustris
Landbirds

 10600 Thryomanes bewickii
Landbirds

 10610 Thryothorus felix
Landbirds

 10620 Thryothorus maculipectus 
Landbirds

 10630 Thryothorus ludovicianus
Landbirds

 10640 Thryothorus sinaloa
Landbirds

 10650 Troglodytes aedon
Landbirds

 10660 Troglodytes troglodytes
Landbirds

 10670 Mimus polyglottos
Landbirds

 10680 Mimus gundlachii 
Landbirds

 10690 Toxostoma rufum
Landbirds

 10700 Toxostoma longirostre
Landbirds

 10710 Toxostoma bendirei
Landbirds

 10720 Toxostoma cinereum
Landbirds

 10730 Toxostoma ocellatum
Landbirds

 10740 Toxostoma curvirostre
Landbirds

 10750 Toxostoma lecontei
Landbirds

 10760 Toxostoma dorsale
Landbirds

 10770 Toxostoma redivivum 
Landbirds

 10780 Oreoscoptes montanus
Landbirds

 10790 Margarops fuscatus
Landbirds

 10800 Dumetella carolinensis
Landbirds

 10810 Melanotis caerulescens
Landbirds

 10820 Prunella immaculata
Landbirds

 10830 Prunella rubida
Landbirds

10840 Prunella modularis
Landbirds

 10850 Prunella strophiata
Landbirds

 10860 Prunella montanella
Landbirds

 10870 Prunella fulvescens
Landbirds
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 10880 Prunella ocularis
Landbirds

 10890 Prunella fagani 
Landbirds

 10900 Prunella atrogularis
Landbirds

 10910 Prunella koslowi
Landbirds

 10920 Prunella rubeculoides
Landbirds

 10930 Prunella himalayana
Landbirds

 10940 Prunella collaris
Landbirds

 10950 Cercotrichas galactotes
Landbirds

 10960 Cercotrichas podobe
Landbirds

 10970 Brachypteryx stellata
Landbirds

 10980 Brachypteryx montana
Landbirds

 10990 Erithacus rubecula
Landbirds

 11000 Erithacus akahige
Landbirds

 11010 Erithacus komadori
Landbirds

 11020 Luscinia sibilans
Landbirds

 11030 Luscinia luscinia 
Landbirds

 11040 Luscinia megarhynchos
Landbirds

 11050 Luscinia calliope
Landbirds

 11060 Luscinia svecica
Landbirds

 11061 Luscinia svecica svecica
Landbirds

11070 Luscinia pectoralis
Landbirds

 11080 Luscinia ruficeps
Landbirds

 11090 Luscinia obscura
Landbirds

 11100 Luscinia pectardens 
Landbirds

 11110 Luscinia brunnea
Landbirds

 11120 Luscinia cyane
Landbirds

 11130 Tarsiger cyanurus
Landbirds

 11140 Tarsiger chrysaeus
Landbirds

 11150 Tarsiger indicus 
Landbirds

 11160 Tarsiger hyperythrus
Landbirds

 11170 Irania gutturalis 
Landbirds

 11180 Phoenicurus erythronotus
Landbirds

 11190 Phoenicurus alaschanicus
Landbirds

 11200 Phoenicurus caeruleocephalus
Landbirds

 11210 Phoenicurus ochruros
Landbirds

 11220 Phoenicurus phoenicurus
Landbirds

 11230 Phoenicurus hodgsoni
Landbirds

 11240 Phoenicurus frontalis
Landbirds

 11250 Phoenicurus schisticeps 
Landbirds

 11260 Phoenicurus auroreus 
Landbirds

 11270 Phoenicurus moussieri 
Landbirds

 11280 Phoenicurus erythrogaster
Landbirds

 11290 Rhyacornis fuliginosus
Landbirds

 11300 Hodgsonius phoenicuroides
Landbirds

 11310 Grandala coelicolor
Landbirds

 11320 Sialia currucoides
Landbirds

 11330 Sialia mexicana 
Landbirds

 11340 Sialia sialis
Landbirds

 11350 Cercomela melanura
Landbirds

 11360 Saxicola macrorhyncha
Landbirds

 11370 Saxicola rubetra
Landbirds

 11380 Saxicola dacotiae
Landbirds

 11390 Saxicola torquata 
Landbirds

 11394 Saxicola torquata maura
Landbirds

 11400 Saxicola insignis
Landbirds

 11410 Saxicola caprata
Landbirds

 11420 Saxicola ferrea
Landbirds

 11430 Myrmecocichla aethiops
Landbirds

 11440 Oenanthe isabellina
Landbirds

 11450 Oenanthe bottae
Landbirds

 11460 Oenanthe oenanthe
Landbirds

 11462 Oenanthe oenanthe leucorhoa
Landbirds

 11470 Oenanthe pleschanka
Landbirds

 11480 Oenanthe hispanica
Landbirds

 11490 Oenanthe deserti
Landbirds

 11500 Oenanthe finschii
Landbirds

 11510 Oenanthe moesta
Landbirds

 11520 Oenanthe xanthoprymna
Landbirds

 11530 Oenanthe picata 
Landbirds

 11540 Oenanthe lugens 
Landbirds

 11550 Oenanthe monacha 
Landbirds

 11560 Oenanthe alboniger
Landbirds

 11570 Oenanthe leucopyga
Landbirds

 11580 Oenanthe leucura 
Landbirds

 11590 Chaimarrornis leucocephalus
Landbirds

 11600 Saxicoloides fulicata
Landbirds

 11610 Monticola rufocinerea 
Landbirds

 11620 Monticola saxatilis
Landbirds

 11630 Monticola cinclorhyncha
Landbirds

 11640 Monticola gularis 
Landbirds

 11650 Monticola rufiventris 
Landbirds

 11660 Monticola solitarius 
Landbirds

11670 Myiophoneus caeruleus
Landbirds

 11680 Zoothera mollissima
Landbirds

 11690 Zoothera dixoni 
Landbirds

 11700 Zoothera dauma 
Landbirds
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 11710 Zoothera sibirica  
Landbirds

 11720 Zoothera naevia 
Landbirds

 11730 Zoothera pinicola  
Landbirds

 11740 Cichlopasser terrestris 
Landbirds

 11750 Hylocichla mustelina
Landbirds

 11760 Catharus guttatus 
Landbirds

 11770 Catharus ustulatus
Landbirds

 11780 Catharus minimus  
Landbirds

 11790 Catharus fuscescens 
Landbirds

 11800 Catharus aurantiirostris 
Landbirds

 11810 Catharus occidentalis 
Landbirds

 11820 Turdus menachensis
Landbirds

 11830 Turdus unicolor
Landbirds

 11840 Turdus cardis  
Landbirds

 11850 Turdus albocinctus
Landbirds

 11860 Turdus torquatus
Landbirds

11870 Turdus merula
Landbirds

 11880 Turdus rubrocanus
Landbirds

 11890 Turdus kessleri
Landbirds

 11900 Turdus chrysolaus
Landbirds

 11910 Turdus celaenops
Landbirds

 11920 Turdus feae
Landbirds

 11930 Turdus hortulorum
Landbirds

 11940 Turdus pallidus
Landbirds

 11950 Turdus obscurus
Landbirds

 11960 Turdus naumanni
Landbirds

 11961 Turdus naumanni naumanni
Landbirds

 11962 Turdus naumanni eunomus
Landbirds

 11970 Turdus ruficollis
Landbirds

 11971 Turdus ruficollis ruficollis
Landbirds

 11972 Turdus ruficollis atrogularis
Landbirds

 11980 Turdus pilaris
Landbirds

 11990 Turdus mupinensis 
Landbirds

 12000 Turdus philomelos
Landbirds

 12001 Turdus philomelos philomelos
Landbirds

 12005 T. philomelos / iliacus 
Landbirds

 12009 Turdus spec. 
Landbirds

 12010 Turdus iliacus
Landbirds

 12020 Turdus viscivorus
Landbirds

 12030 Turdus migratorius
Landbirds

 12040 Turdus rufopalliatus
Landbirds

 12050 Turdus grayi 
Landbirds

 12060 Turdus albicollis
Landbirds

 12070 Mimocichla plumbea
Landbirds

 12080 Enicurus scouleri
Landbirds

 12090 Enicurus schistaceus
Landbirds

 12100 Enicurus leschenaulti
Landbirds

 12110 Enicurus maculatus
Landbirds

 12120 Tesia castaneocoronata
Landbirds

 12130 Cettia squameiceps 
Landbirds

 12140 Cettia diphone
Landbirds

 12150 Cettia fortipes
Landbirds

 12160 Cettia major 
Landbirds

 12170 Cettia flavolivacea
Landbirds

 12180 Cettia acanthizoides
Landbirds

 12190 Cettia brunnifrons
Landbirds

 12200 Cettia cetti 
Landbirds

 12210 Bradypterus thoracicus
Landbirds

 12220 Bradypterus major
Landbirds

 12230 Bradypterus taczanowskius
Landbirds

 12240 Bradypterus luteoventris
Landbirds

 12250 Parisoma buryi
Landbirds

 12260 Cisticola juncidis
Landbirds

 12270 Prinia gracilis
Landbirds

 12280 Prinia inornata
Landbirds

 12290 Prinia criniger
Landbirds

 12300 Prinia atrogularis
Landbirds

 12310 Scotocerca inquieta
Landbirds

 12320 Rhopophilus pekinensis
Landbirds

 12330 Locustella certhiola
Landbirds

 12340 Locustella ochotensis 
Landbirds

 12350 Locustella lanceolata
Landbirds

 12360 Locustella naevia
Landbirds

 12370 Locustella fluviatilis
Landbirds

 12380 Locustella luscinioides 
Landbirds

 12390 Locustella fasciolata
Landbirds

 12400 Megalurus pryeri
Landbirds

 12410 Acrocephalus melanopogon
Landbirds

 12420 Acrocephalus paludicola
Landbirds

 12430 Acrocephalus schoenobaenus
Landbirds

 12440 Acrocephalus sorgophilus
Landbirds

 12450 Acrocephalus bistrigiceps
Landbirds

12460 Acrocephalus concinens
Landbirds

 12470 Acrocephalus agricola
Landbirds

 12480 Acrocephalus dumetorum
Landbirds

 12490 Acrocephalus brevipennis
Landbirds
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 12500 Acrocephalus palustris
Landbirds

 12510 Acrocephalus scirpaceus
Landbirds

 12520 Acrocephalus stentoreus
Landbirds

 12530 Acrocephalus arundinaceus
Landbirds

 12540 Acrocephalus aedon
Landbirds

 12550 Hippolais pallida
Landbirds

 12560 Hippolais caligata
Landbirds

 12570 Hippolais languida
Landbirds

 12580 Hippolais olivetorum
Landbirds

 12590 Hippolais icterina
Landbirds

 12600 Hippolais polyglotta
Landbirds

 12610 Sylvia sarda
Landbirds

12620 Sylvia undata
Landbirds

 12630 Sylvia deserticola
Landbirds

 12640 Sylvia conspicillata
Landbirds

 12650 Sylvia cantillans
Landbirds

 12660 Sylvia mystacea
Landbirds

 12670 Sylvia melanocephala
Landbirds

 12680 Sylvia melanothorax
Landbirds

 12690 Sylvia rueppelli
Landbirds

 12700 Sylvia nana
Landbirds

 12710 Sylvia leucomelaena
Landbirds

 12720 Sylvia hortensis
Landbirds

 12730 Sylvia nisoria
Landbirds

 12740 Sylvia curruca
Landbirds

 12742 Sylvia curruca talengitica 
Landbirds

 12750 Sylvia communis
Landbirds

 12760 Sylvia borin
Landbirds

 12770 Sylvia atricapilla
Landbirds

 12780 Seicercus burkii
Landbirds

 12790 Abroscopus albogularis
Landbirds

 12800 Abroscopus schisticeps
Landbirds

 12810 Phylloscopus umbrovirens
Landbirds

 12820 Phylloscopus ricketti
Landbirds

 12830 Phylloscopus cantator
Landbirds

 12840 Phylloscopus davisoni
Landbirds

 12850 Phylloscopus reguloides
Landbirds

 12860 Phylloscopus coronatus 
Landbirds

 12870 Phylloscopus occipitalis
Landbirds

 12880 Phylloscopus tenellipes
Landbirds

 12890 Phylloscopus ijimae
Landbirds

 12900 Phylloscopus tytleri 
Landbirds

 12910 Phylloscopus nitidus 
Landbirds

 12920 Phylloscopus plumbeitarsus
Landbirds

 12930 Phylloscopus trochiloides 
Landbirds

 12940 Phylloscopus magnirostris
Landbirds

 12950 Phylloscopus borealis
Landbirds

 12960 Phylloscopus pulcher
Landbirds

 12970 Phylloscopus maculipennis
Landbirds

 12980 Phylloscopus proregulus
Landbirds

 12990 Phylloscopus subviridis
Landbirds

 13000 Phylloscopus inornatus
Landbirds

 13002 Phylloscopus inornatus humei
Landbirds

 13010 Phylloscopus schwarzi
Landbirds

 13020 Phylloscopus armandii
Landbirds

 13030 Phylloscopus fuscatus
Landbirds

 13040 Phylloscopus fuligiventer
Landbirds

 13050 Phylloscopus griseolus
Landbirds

 13060 Phylloscopus affinis
Landbirds

 13070 Phylloscopus bonelli 
Landbirds

 13072 Phylloscopus bonelli orientalis
Landbirds

 13080 Phylloscopus sibilatrix
Landbirds

 13090 Phylloscopus neglectus
Landbirds

 13100 Phylloscopus sindianus
Landbirds

 13110 Phylloscopus collybita
Landbirds

 13112 Phylloscopus collybita tristis
Landbirds

 13114 Phylloscopus collybita abietinus
Landbirds

 13115 P. collybita / P. trochilus
Landbirds

 13116 Phylloscopus collybita ibericus
Landbirds

 13120 Phylloscopus trochilus 
Landbirds

 13122 Phylloscopus trochilus acredula
Landbirds

 13130 Regulus calendula 
Landbirds

 13140 Regulus regulus
Landbirds

 13150 Regulus ignicapillus
Landbirds

 13160 Regulus satrapa
Landbirds

 13170 Leptopoecile sophiae
Landbirds

 13180 Leptopoecile elegans
Landbirds

 13190 Polioptila melanura
Landbirds

 13200 Polioptila nigriceps
Landbirds

 13210 Polioptila caerulea
Landbirds

 13220 Niltava grandis
Landbirds

 13230 Niltava sundara
Landbirds

13240 Niltava davidi
Landbirds

 13250 Cyornis vivida
Landbirds

 13260 Cyornis rubeculoides
Landbirds

 13270 Muscicapa cyanomelana
Landbirds
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 13280 Muscicapa thalassina
Landbirds

 13290 Muscicapa rufilata
Landbirds

 13300 Muscicapa sibirica
Landbirds

 13310 Muscicapa griseisticta
Landbirds

 13320 Muscicapa ruficauda
Landbirds

 13330 Muscicapa muttui
Landbirds

 13340 Muscicapa latirostris
Landbirds

 13350 Muscicapa striata
Landbirds

13360 Muscicapa gambagae
Landbirds

 13370 Ficedula sapphira
Landbirds

 13380 Ficedula tricolor
Landbirds

 13390 Ficedula superciliaris
Landbirds

 13400 Ficedula hodgsonii
Landbirds

 13410 Ficedula hyperythra
Landbirds

 13420 Ficedula strophiata
Landbirds

 13430 Ficedula parva
Landbirds

 13440 Ficedula mugimaki
Landbirds

 13450 Ficedula zanthopygia
Landbirds

 13460 Ficedula narcissina
Landbirds

 13470 Ficedula semitorquata
Landbirds

 13480 Ficedula albicollis
Landbirds

 13490 Ficedula hypoleuca
Landbirds

 13500 Culicicapa ceylonensis 
Landbirds

 13510 Rhipidura hypoxantha
Landbirds

 13520 Rhipidura albicollis
Landbirds

 13530 Terpsiphone viridis
Landbirds

 13540 Terpsiphone paradisi
Landbirds

 13550 Terpsiphone atrocaudata
Landbirds

 13560 Pomatorhinus erythrogenys
Landbirds

 13570 Pomatorhinus ruficollis
Landbirds

 13580 Pnoepyga albiventer
Landbirds

 13590 Pnoepyga pusilla
Landbirds

 13600 Spelaeornis troglodytoides
Landbirds

 13610 Stachyris ruficeps
Landbirds

 13620 Moupinia poecilotis
Landbirds

 13630 Chamaea fasciata 
Landbirds

 13640 Panurus biarmicus
Landbirds

 13650 Conostoma oemodium
Landbirds

 13660 Paradoxornis paradoxus 
Landbirds

 13670 Paradoxornis unicolor
Landbirds

 13680 Paradoxornis flavirostris
Landbirds

 13690 Paradoxornis conspicillatus
Landbirds

 13700 Paradoxornis webbianus
Landbirds

 13710 Paradoxornis zappeyi
Landbirds

 13720 Paradoxornis przewalskii
Landbirds

 13730 Paradoxornis fulvifrons
Landbirds

 13740 Paradoxornis nipalensis
Landbirds

 13750 Paradoxornis verreauxi
Landbirds

 13760 Paradoxornis heudei 
Landbirds

 13770 Turdoides altirostris
Landbirds

 13780 Turdoides caudatus 
Landbirds

 13790 Turdoides squamiceps
Landbirds

 13800 Turdoides fulvus
Landbirds

 13810 Babax lanceolatus
Landbirds

 13820 Babax waddelli
Landbirds

 13830 Babax koslowi
Landbirds

 13840 Garrulax perspicillatus
Landbirds

 13850 Garrulax albogularis
Landbirds

 13860 Garrulax pectoralis
Landbirds

 13870 Garrulax striatus
Landbirds

 13880 Garrulax maesi  
Landbirds

 13890 Garrulax variegatus
Landbirds

 13900 Garrulax davidi
Landbirds

 13910 Garrulax sukatschewi
Landbirds

 13920 Garrulax cineraceus
Landbirds

 13930 Garrulax lunulatus
Landbirds

 13940 Garrulax maximus  
Landbirds

 13950 Garrulax ocellatus
Landbirds

 13960 Garrulax caerulatus
Landbirds

 13970 Garrulax canorus
Landbirds

 13980 Garrulax sannio
Landbirds

 13990 Garrulax lineatus
Landbirds

 14000 Garrulax subunicolor
Landbirds

 14010 Garrulax elliotii 
Landbirds

 14020 Garrulax henrici
Landbirds

 14030 Garrulax affinis 
Landbirds

 14040 Garrulax erythrocephalus
Landbirds

 14050 Garrulax formosus
Landbirds

 14060 Liocichla steerii
Landbirds

 14070 Leiothrix lutea 
Landbirds

 14080 Myzornis pyrrhoura
Landbirds

 14090 Cutia nipalensis
Landbirds

14100 Pteruthius flaviscapis
Landbirds

 14110 Pteruthius xanthochloris
Landbirds

 14120 Actinodura nipalensis
Landbirds

 14130 Minla cyanouroptera
Landbirds
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 14140 Minla strigula
Landbirds

 14150 Minla ignotincta
Landbirds

 14160 Alcippe chrysotis
Landbirds

 14170 Alcippe cinerea
Landbirds

 14180 Alcippe castaneceps
Landbirds

 14190 Alcippe vinipectus
Landbirds

 14200 Alcippe striaticollis
Landbirds

 14210 Alcippe ruficapilla
Landbirds

 14220 Alcippe cinereiceps
Landbirds

 14230 Alcippe brunnea
Landbirds

 14240 Alcippe morrisonia
Landbirds

 14250 Heterophasia capistrata
Landbirds

 14260 Heterophasia pulchella
Landbirds

 14270 Yuhina gularis
Landbirds

 14280 Yuhina diademata 
Landbirds

 14290 Yuhina occipitalis
Landbirds

 14300 Yuhina nigrimenta
Landbirds

 14310 Psaltriparus minimus
Landbirds

 14320 Aegithalos fuliginosus
Landbirds

 14330 Aegithalos iouschistos
Landbirds

 14340 Aegithalos niveogularis
Landbirds

 14350 Aegithalos leucogenys
Landbirds

 14360 Aegithalos concinnus
Landbirds

 14370 Aegithalos caudatus
Landbirds

 14371 Aegithalos caudatus caudatus
Landbirds

 14380 Sylviparus modestus
Landbirds

 14390 Parus superciliosus
Landbirds

 14400 Parus palustris 
Landbirds

 14410 Parus lugubris
Landbirds

 14420 Parus montanus 
Landbirds

 14430 Parus atricapillus
Landbirds

 14440 Parus carolinensis
Landbirds

 14450 Parus sclateri 
Landbirds

 14460 Parus gambeli
Landbirds

 14470 Parus wollweberi
Landbirds

 14480 Parus cinctus
Landbirds

 14490 Parus hudsonicus
Landbirds

 14500 Parus rufescens
Landbirds

 14510 Parus bicolor 
Landbirds

 14520 Parus inornatus
Landbirds

 14530 Parus dichrous
Landbirds

 14540 Parus cristatus
Landbirds

 14550 Parus davidi
Landbirds

 14560 Parus venustulus
Landbirds

 14570 Parus varius 
Landbirds

 14580 Parus rufonuchalis
Landbirds

 14590 Parus rubidiventris 
Landbirds

 14600 Parus melanolophus
Landbirds

 14610 Parus ater 
Landbirds

 14620 Parus caeruleus
Landbirds

 14630 Parus cyanus
Landbirds

 14640 Parus major
Landbirds

 14650 Parus bokharensis
Landbirds

 14660 Parus monticolus
Landbirds

 14670 Sitta yunnanensis 
Landbirds

 14680 Sitta villosa
Landbirds

 14690 Sitta krueperi
Landbirds

 14700 Sitta whiteheadi
Landbirds

 14710 Sitta ledanti 
Landbirds

 14720 Sitta canadensis
Landbirds

 14730 Sitta pygmaea
Landbirds

 14740 Sitta pusilla
Landbirds

 14750 Sitta leucopsis
Landbirds

 14760 Sitta carolinensis
Landbirds

 14770 Sitta himalayensis
Landbirds

 14780 Sitta castanea
Landbirds

 14790 Sitta europaea 
Landbirds

 14800 Sitta tephronota
Landbirds

 14810 Sitta neumayer
Landbirds

 14820 Tichodroma muraria
Landbirds

 14830 Certhia discolor 
Landbirds

 14840 Certhia himalayana 
Landbirds

 14850 Certhia nipalensis
Landbirds

 14860 Certhia familiaris
Landbirds

 14870 Certhia brachydactyla 
Landbirds

 14880 Cephalopyrus flammiceps
Landbirds

 14890 Auriparus flaviceps 
Landbirds

 14900 Remiz pendulinus
Landbirds

 14910 Anthreptes platurus
Landbirds

 14920 Anthreptes metallicus
Landbirds

 14930 Nectarinia asiatica 
Landbirds

 14940 Nectarinia habessinica
Landbirds

14950 Nectarinia osea 
Landbirds

 14960 Aethopyga gouldiae
Landbirds

 14970 Aethopyga nipalensis 
Landbirds

 14980 Aethopyga ignicauda
Landbirds
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 14990 Dicaeum melanoxanthum 
Landbirds

 15000 Dicaeum ignipectus 
Landbirds

 15010 Zosterops palpebrosa
Landbirds

 15020 Zosterops erythropleura
Landbirds

 15030 Zosterops japonica
Landbirds

 15040 Zosterops abyssinica
Landbirds

 15050 Apalopteron familiare
Landbirds

 15060 Oriolus traillii
Landbirds

 15070 Oriolus chinensis
Landbirds

 15080 Oriolus oriolus
Landbirds

 15090 Tchagra senegala
Landbirds

 15100 Rhodophoneus cruentus
Landbirds

 15110 Lanius tigrinus 
Landbirds

 15120 Lanius bucephalus
Landbirds

 15130 Lanius cristatus
Landbirds

 15140 Lanius isabellinus
Landbirds

 15150 Lanius collurio
Landbirds

 15160 Lanius vittatus
Landbirds

 15170 Lanius schach
Landbirds

 15180 Lanius tephronotus 
Landbirds

 15190 Lanius minor
Landbirds

 15200 Lanius excubitor
Landbirds

 15210 Lanius sphenocercus 
Landbirds

 15220 Lanius ludovicianus
Landbirds

 15230 Lanius senator
Landbirds

 15240 Lanius nubicus 
Landbirds

 15250 Dicrurus macrocercus
Landbirds

 15260 Dicrurus leucophaeus
Landbirds

 15270 Dicrurus hottentottus
Landbirds

 15280 Cyanocorax dickeyi
Landbirds

 15290 Cyanocorax yncas
Landbirds

 15300 Cyanocorax formosa
Landbirds

 15310 Cyanocorax morio
Landbirds

 15320 Cyanocorax sanblasiana
Landbirds

 15330 Cyanocorax beecheii
Landbirds

 15340 Cyanocitta stelleri
Landbirds

 15350 Cyanocitta cristata
Landbirds

 15360 Aphelocoma ultramarina
Landbirds

 15370 Aphelocoma coerulescens
Landbirds

 15380 Gymnorhinus cyanocephalus
Landbirds

 15390 Garrulus glandarius
Landbirds

 15400 Garrulus lanceolatus
Landbirds

 15410 Garrulus lidthi
Landbirds

 15420 Perisoreus canadensis
Landbirds

 15430 Perisoreus infaustus
Landbirds

 15440 Perisoreus internigrans 
Landbirds

 15450 Urocissa flavirostris
Landbirds

 15460 Urocissa erythrorhyncha 
Landbirds

 15470 Cyanopica cyana
Landbirds

 15480 Dendrocitta formosae
Landbirds

 15490 Pica pica
Landbirds

 15500 Pica nuttalli 
Landbirds

 15510 Podoces hendersoni
Landbirds

 15520 Podoces biddulphi 
Landbirds

 15530 Podoces panderi 
Landbirds

 15540 Podoces pleskei
Landbirds

 15550 Pseudopodoces humilis
Landbirds

 15560 Nucifraga columbiana
Landbirds

 15570 Nucifraga caryocatactes
Landbirds

 15571 Nucifraga c. caryocatactes
Landbirds

 15580 Pyrrhocorax graculus
Landbirds

 15590 Pyrrhocorax pyrrhocorax
Landbirds

 15600 Corvus monedula
Landbirds

 15601 Corvus monedula monedula
Landbirds

 15610 Corvus dauuricus
Landbirds

 15620 Corvus splendens 
Landbirds

 15630 Corvus frugilegus
Landbirds

 15640 Corvus brachyrhynchos 
Landbirds

 15650 Corvus imparatus
Landbirds

 15660 Corvus ossifragus
Landbirds

 15670 Corvus corone
Landbirds

 15671 Corvus corone corone 
Landbirds

 15673 Corvus corone cornix 
Landbirds

 15675 Corvus spec.
Landbirds

 15680 Corvus macrorhynchos
Landbirds

 15690 Corvus torquatus
Landbirds

 15700 Corvus albus 
Landbirds

 15710 Corvus ruficollis 
Landbirds

 15720 Corvus corax
Landbirds

 15730 Corvus cryptoleucus
Landbirds

 15740 Corvus rhipidurus
Landbirds

15750 Onychognathus tristramii
Landbirds

15760 Cinnyricinclus leucogaster
Landbirds

 15770 Sturnus pagodarum
Landbirds

 15780 Sturnus sericeus
Landbirds

 15790 Sturnus sturninus
Landbirds
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 15800 Sturnus philippensis
Landbirds

 15810 Sturnus sinensis 
Landbirds

 15820 Sturnus vulgaris 
Landbirds

 15830 Sturnus unicolor
Landbirds

 15840 Sturnus roseus
Landbirds

 15850 Sturnus cineraceus
Landbirds

 15860 Creatophora cineracea
Landbirds

 15870 Acridotheres tristis
Landbirds

 15880 Acridotheres ginginianus
Landbirds

 15890 Acridotheres cristatellus
Landbirds

 15900 Passer ammodendri
Landbirds

 15910 Passer domesticus
Landbirds

 15920 Passer hispaniolensis
Landbirds

 15930 Passer pyrrhonotus
Landbirds

 15940 Passer rutilans 
Landbirds

 15950 Passer moabiticus
Landbirds

 15960 Passer iagoensis
Landbirds

 15965 Passer griseus
Landbirds

 15970 Passer simplex
Landbirds

 15980 Passer montanus
Landbirds

 15990 Passer luteus
Landbirds

 16000 Passer euchlorus
Landbirds

 16010 Petronia brachydactyla 
Landbirds

 16020 Petronia xanthocollis 
Landbirds

 16030 Petronia dentata
Landbirds

 16040 Petronia petronia 
Landbirds

 16050 Montifringilla theresae
Landbirds

 16060 Montifringilla blanfordi
Landbirds

 16070 Montifringilla ruficollis
Landbirds

 16080 Montifringilla davidiana
Landbirds

 16090 Montifringilla taczanowskii 
Landbirds

 16100 Montifringilla adamsi
Landbirds

 16110 Montifringilla nivalis
Landbirds

 16120 Ploceus galbula
Landbirds

 16122 Ploceus cucullatus
Landbirds

 16128 Quelea quelea
Landbirds

 16130 Lagonosticta senegala 
Landbirds

 16140 Uraeginthus bengalus 
Landbirds

 16150 Estrilda astrild
Landbirds

 16155 Estrilda troglodytes
Landbirds

 16160 Estrilda rufibarba
Landbirds

 16165 Amandava amandava
Landbirds

 16170 Amandava subflava
Landbirds

 16180 Euodice malabarica
Landbirds

 16190 Euodice cantans
Landbirds

 16200 Lonchura striata
Landbirds

 16202 Lonchura punctulata
Landbirds

 16204 Lonchura malacca 
Landbirds

 16210 Vireo atricapillus
Landbirds

 16220 Vireo pallens 
Landbirds

 16230 Vireo griseus
Landbirds

 16240 Vireo crassirostris
Landbirds

 16250 Vireo bellii
Landbirds

 16260 Vireo vicinior 
Landbirds

 16270 Vireo solitarius
Landbirds

 16280 Vireo flavifrons
Landbirds

 16290 Vireo huttoni
Landbirds

 16300 Vireo hypochryseus
Landbirds

 16310 Vireo philadelphicus
Landbirds

 16320 Vireo flavoviridis
Landbirds

 16330 Vireo olivaceus
Landbirds

 16340 Vireo altiloquus
Landbirds

 16350 Vireo gilvus
Landbirds

 16360 Fringilla coelebs
Landbirds

 16365 unidentified finch
Landbirds

 16370 Fringilla teydea
Landbirds

 16380 Fringilla montifringilla
Landbirds

 16390 Serinus pusillus
Landbirds

 16400 Serinus serinus
Landbirds

 16410 Serinus syriacus
Landbirds

 16420 Serinus canaria
Landbirds

 16430 Serinus thibetanus
Landbirds

 16440 Serinus citrinella 
Landbirds

 16450 Serinus rothschildi
Landbirds

 16460 Serinus menachensis
Landbirds

 16470 Rhynchostruthus socotranus
Landbirds

 16480 Callacanthis burtoni
Landbirds

16490 Carduelis chloris
Landbirds

 16500 Carduelis sinica
Landbirds

 16510 Carduelis ambigua
Landbirds

 16520 Carduelis spinoides 
Landbirds

 16530 Carduelis carduelis
Landbirds

16532 Carduelis carduelis britannica
Landbirds

 16540 Carduelis spinus
Landbirds

 16550 Carduelis pinus
Landbirds

 16560 Carduelis notata
Landbirds
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 16570 Carduelis tristis
Landbirds

 16580 Carduelis psaltria
Landbirds

 16590 Carduelis lawrencei
Landbirds

 16600 Carduelis cannabina
Landbirds

 16610 Carduelis yemenensis 
Landbirds

 16620 Carduelis flavirostris
Landbirds

 16622 Carduelis flavirostris pipilans
Landbirds

 16630 Carduelis flammea 
Landbirds

 16631 Carduelis flammea flammea 
Landbirds

 16634 Carduelis flammea cabaret
Landbirds

 16640 Carduelis hornemanni 
Landbirds

 16650 Loxia leucoptera
Landbirds

 16660 Loxia curvirostra
Landbirds

 16670 Loxia scotica
Landbirds

 16680 Loxia pytyopsittacus
Landbirds

 16690 Leucosticte nemoricola
Landbirds

 16700 Leucosticte brandti 
Landbirds

 16710 Leucosticte arctoa
Landbirds

 16720 Leucosticte tephrocotis
Landbirds

 16730 Rhodopechys sanguinea 
Landbirds

 16740 Rhodospiza obsoleta
Landbirds

 16750 Bucanetes mongolicus
Landbirds

 16760 Bucanetes githagineus
Landbirds

 16770 Carpodacus rubescens
Landbirds

 16780 Carpodacus nipalensis
Landbirds

 16790 Carpodacus erythrinus 
Landbirds

 16800 Carpodacus purpureus
Landbirds

 16810 Carpodacus cassinii  
Landbirds

 16820 Carpodacus mexicanus 
Landbirds

 16830 Carpodacus pulcherrimus 
Landbirds

 16840 Carpodacus eos
Landbirds

 16850 Carpodacus rhodochrous 
Landbirds

 16860 Carpodacus vinaceus
Landbirds

 16870 Carpodacus edwardsii
Landbirds

 16880 Carpodacus synoicus
Landbirds

 16890 Carpodacus roseus
Landbirds

 16900 Carpodacus trifasciatus 
Landbirds

 16910 Carpodacus rhodopeplus
Landbirds

 16920 Carpodacus thura 
Landbirds

 16930 Carpodacus rhodochlamys
Landbirds

 16940 Carpodacus grandis
Landbirds

 16950 Carpodacus rubicilloides
Landbirds

 16960 Carpodacus rubicilla
Landbirds

 16970 Carpodacus puniceus
Landbirds

 16980 Kozlowia roborowskii
Landbirds

 16990 Pinicola enucleator
Landbirds

 17000 Propyrrhula subhimachala
Landbirds

 17010 Chaunoproctus ferreorostris
Landbirds

 17020 Haematospiza sipahi 
Landbirds

 17030 Pyrrhoplectes epauletta 
Landbirds

 17040 Uragus sibiricus
Landbirds

 17050 Urocynchramus pylzowi
Landbirds

 17060 Pyrrhula nipalensis
Landbirds

 17070 Pyrrhula aurantiaca
Landbirds

 17080 Pyrrhula erythrocephala
Landbirds

 17090 Pyrrhula erythaca 
Landbirds

 17100 Pyrrhula pyrrhula
Landbirds

 17101 Pyrrhula pyrrhula pyrrhula 
Landbirds

 17110 Mycerobas icterioides
Landbirds

 17120 Mycerobas affinis
Landbirds

 17130 Mycerobas melanozanthos
Landbirds

 17140 Mycerobas carnipes 
Landbirds

 17150 Eophona migratoria 
Landbirds

 17160 Eophona personata
Landbirds

 17170 Coccothraustes coccothraustes 
Landbirds

 17180 Hesperiphona vespertina
Landbirds

 17190 Hesperiphona abeillei 
Landbirds

 17200 Mniotilta varia 
Landbirds

 17210 Vermivora bachmanii 
Landbirds

 17220 Vermivora chrysoptera 
Landbirds

 17230 Vermivora pinus
Landbirds

 17240 Vermivora peregrina
Landbirds

 17250 Vermivora celata
Landbirds

17260 Vermivora ruficapilla
Landbirds

 17270 Vermivora virginiae
Landbirds

 17280 Vermivora crissalis
Landbirds

 17290 Vermivora luciae
Landbirds

 17300 Vermivora superciliosa
Landbirds

 17310 Parula pitiayumi
Landbirds

 17320 Parula americana 
Landbirds

 17330 Dendroica petechia
Landbirds

 17340 Dendroica pensylvanica 
Landbirds

17350 Dendroica cerulea
Landbirds

 17360 Dendroica caerulescens
Landbirds

 17370 Dendroica pinus 
Landbirds

 17380 Dendroica graciae
Landbirds
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 17390 Dendroica pityophila
Landbirds

 17400 Dendroica dominica
Landbirds

 17410 Dendroica kirtlandii 
Landbirds

 17420 Dendroica nigrescens
Landbirds

 17430 Dendroica occipitalis
Landbirds

 17440 Dendroica townsendi
Landbirds

 17450 Dendroica virens
Landbirds

 17460 Dendroica chrysoparia
Landbirds

 17470 Dendroica fusca
Landbirds

 17480 Dendroica discolor
Landbirds

 17490 Dendroica tigrina
Landbirds

 17500 Dendroica magnolia
Landbirds

 17510 Dendroica coronata
Landbirds

 17520 Dendroica palmarum
Landbirds

 17530 Dendroica striata
Landbirds

 17540 Dendroica castanea
Landbirds

 17550 Setophaga ruticilla
Landbirds

 17560 Seiurus aurocapillus
Landbirds

 17570 Seiurus noveboracensis
Landbirds

 17580 Seiurus motacilla 
Landbirds

 17590 Helmitheros swainsonii
Landbirds

 17600 Helmitheros vermivorus 
Landbirds

 17610 Protonotaria citrea
Landbirds

 17620 Geothlypis trichas
Landbirds

 17630 Geothlypis rostrata
Landbirds

 17640 Geothlypis speciosa
Landbirds

 17650 Geothlypis nelsoni
Landbirds

 17660 Chamaethlypis poliocephala
Landbirds

 17670 Oporornis formosus
Landbirds

 17680 Oporornis agilis
Landbirds

 17690 Oporornis philadelphia
Landbirds

 17700 Oporornis tolmiei
Landbirds

 17710 Wilsonia citrina
Landbirds

 17720 Wilsonia pusilla 
Landbirds

 17730 Wilsonia canadensis
Landbirds

 17740 Cardinella rubrifrons
Landbirds

 17750 Ergaticus ruber
Landbirds

 17760 Myioborus pictus
Landbirds

 17770 Myioborus miniatus
Landbirds

 17780 Euthlypis lachrymosa
Landbirds

 17790 Basileuterus culicivorus
Landbirds

 17800 Basileuterus rufifrons
Landbirds

 17810 Peucedramus taeniatus
Landbirds

 17820 Icteria virens
Landbirds

 17830 Coereba flaveola
Landbirds

 17840 Piranga bidentata
Landbirds

 17850 Piranga flava
Landbirds

 17860 Piranga rubra
Landbirds

 17870 Piranga ludoviciana
Landbirds

 17880 Piranga olivacea
Landbirds

 17890 Piranga erythrocephala
Landbirds

 17900 Spindalis zena
Landbirds

 17910 Euphonia affinis
Landbirds

 17920 Euphonia elegantissima
Landbirds

 17930 Diglossa baritula 
Landbirds

 17940 Atlapetes pileatus
Landbirds

 17950 Atlapetes torquatus
Landbirds

 17960 Arremonops rufivirgatus
Landbirds

 17970 Pipilo chlorurus
Landbirds

 17980 Pipilo erythrophthalmus
Landbirds

 17990 Pipilo fuscus
Landbirds

 18000 Pipilo aberti 
Landbirds

 18010 Melozone kieneri
Landbirds

 18020 Tiaris canora
Landbirds

 18030 Tiaris bicolor
Landbirds

 18040 Sporophila torqueola
Landbirds

 18050 Volatinia jacarina
Landbirds

 18060 Aimophila bilineata 
Landbirds

 18070 Aimophila belli  
Landbirds

18080 Aimophila mystacalis
Landbirds

 18090 Aimophila botterii 
Landbirds

 18100 Aimophila cassinii
Landbirds

 18110 Aimophila aestivalis 
Landbirds

 18120 Aimophila quinquestriata 
Landbirds

 18130 Aimophila carpalis
Landbirds

 18140 Aimophila ruficeps
Landbirds

 18150 Aimophila rufescens
Landbirds

 18160 Oriturus superciliosus
Landbirds

 18170 Spizella arborea
Landbirds

 18180 Spizella passerina 
Landbirds

 18190 Spizella pallida
Landbirds

 18200 Spizella breweri 
Landbirds

18210 Spizella pusilla
Landbirds

 18220 Spizella wortheni 
Landbirds

 18230 Spizella atrogularis
Landbirds

 18240 Chondestes grammacus 
Landbirds
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 18250 Pooecetes gramineus
Landbirds

 18260 Ammodramus sandwichensis  
Landbirds

 18270 Ammodramus bairdii  
Landbirds

 18280 Ammodramus savannarum
Landbirds

 18290 Ammodramus leconteii
Landbirds

 18300 Ammodramus caudacutus 
Landbirds

 18310 Ammodramus maritimus 
Landbirds

 18320 Ammodramus baileyi 
Landbirds

 18330 Ammodramus henslowii 
Landbirds

 18340 Zonotrichia iliaca 
Landbirds

 18350 Zonotrichia melodia  
Landbirds

 18360 Zonotrichia lincolnii
Landbirds

 18370 Zonotrichia georgiana
Landbirds

 18380 Zonotrichia querula
Landbirds

 18390 Zonotrichia leucophrys
Landbirds

 18400 Zonotrichia albicollis
Landbirds

 18410 Zonotrichia atricapilla
Landbirds

 18420 Junco hyemalis
Landbirds

 18430 Junco caniceps
Landbirds

 18440 Junco phaeonotus 
Landbirds

 18450 Calamospiza melanocorys 
Landbirds

 18460 Calcarius mccownii 
Landbirds

 18470 Calcarius lapponicus
Landbirds

 18480 Calcarius ornatus
Landbirds

 18490 Calcarius pictus 
Landbirds

 18500 Plectrophenax nivalis
Landbirds

 18510 Emberiza siemsseni
Landbirds

 18520 Emberiza variabilis
Landbirds

 18530 Emberiza spodocephala
Landbirds

 18540 Emberiza sulphurata
Landbirds

 18550 Emberiza koslowi
Landbirds

 18560 Emberiza leucocephalos 
Landbirds

 18570 Emberiza citrinella
Landbirds

 18580 Emberiza cirlus 
Landbirds

 18590 Emberiza stewarti
Landbirds

 18600 Emberiza cia
Landbirds

 18610 Emberiza cioides
Landbirds

 18620 Emberiza jankowskii
Landbirds

 18630 Emberiza striolata
Landbirds

 18640 Emberiza tahapisi
Landbirds

 18650 Emberiza cineracea
Landbirds

 18660 Emberiza hortulana
Landbirds

 18670 Emberiza buchanani
Landbirds

 18680 Emberiza caesia
Landbirds

 18690 Emberiza fucata
Landbirds

 18700 Emberiza elegans
Landbirds

 18710 Emberiza chrysophrys
Landbirds

 18720 Emberiza tristrami
Landbirds

 18730 Emberiza rustica
Landbirds

 18740 Emberiza pusilla
Landbirds

 18750 Emberiza rutila
Landbirds

 18760 Emberiza aureola
Landbirds

 18770 Emberiza schoeniclus
Landbirds

 18780 Emberiza pallasi
Landbirds

 18790 Emberiza yessoensis
Landbirds

 18800 Emberiza bruniceps
Landbirds

 18810 Emberiza melanocephala
Landbirds

 18820 Miliaria calandra
Landbirds

 18829 Emberiza spec.
Landbirds

 18830 Melophus lathami
Landbirds

 18840 Spiza americana
Landbirds

 18850 Pheucticus chrysopeplus
Landbirds

 18860 Pheucticus melanocephalus
Landbirds

 18870 Pheucticus ludovicianus
Landbirds

 18880 Cardinalis cardinalis
Landbirds

18890 Cardinalis sinuatus
Landbirds

 18900 Rhodothraupis celaeno
Landbirds

 18910 Guiraca caerulea
Landbirds

 18920 Passerina cyanea 
Landbirds

 18930 Passerina amoena
Landbirds

 18940 Passerina versicolor
Landbirds

 18950 Passerina ciris
Landbirds

 18960 Passerina leclancherii
Landbirds

 18970 Dolichonyx oryzivorus
Landbirds

 18980 Molothrus aeneus
Landbirds

 18990 Molothrus ater
Landbirds

 19000 Euphagus cyanocephalus
Landbirds

 19010 Euphagus carolinensis
Landbirds

 19020 Quiscalus mexicanus
Landbirds

 19030 Quiscalus palustris
Landbirds

 19040 Quiscalus major
Landbirds

 19050 Quiscalus quiscula
Landbirds

19060 Sturnella neglecta
Landbirds

 19070 Sturnella magna
Landbirds

 19080 Agelaius tricolor
Landbirds

 19090 Agelaius phoeniceus
Landbirds

Euring Scientific name
Group
Euring Scientific name
Group

 19100 Agelaius humeralis
Landbirds

 19110 Xanthocephalus xanthocephalus
Landbirds

 19120 Icterus parisorum
Landbirds

 19130 Icterus graduacauda
Landbirds

 19140 Icterus wagleri
Landbirds

 19150 Icterus dominicensis
Landbirds

 19160 Icterus cucullatus
Landbirds

 19170 Icterus spurius
Landbirds

 19180 Icterus galbula
Landbirds

 19190 Icterus pustulatus
Landbirds

 19200 Icterus gularis
Landbirds

 19210 Icterus pectoralis
Landbirds

 19220 Cacicus melanicterus
Landbirds

 19998 unidentified bird
Landbirds

 19999 unidentified passerine
Landbirds

Appendix 4
Differentiation between pollution by crude oil and bunker oil (or sludge) residues

Introduction

It is often believed that there is little chance of differentiating between (weathered) crude oil and bunker oil (or sludge) pollution because weathering processes would lead to identical compositions. In order to refute this assumption, the following criteria (which are partly empirical) are given.

Quantities of spilled oil

Because the amounts of sludge residues from machinery spaces are limited, larger quantities of spilled oil (i.e. 20 to 100 tonnes) indicate loading residues from tankers or direct input from platforms. However, it should be noted that the volume of oil-contaminated sludge can be considerably increased (up to around 500%) by emulsification.

Oil composition

Crude oil residues from tank-washings often show a ‘bimodal’ distribution of the n-alkanes (i.e. an additional maximum of well-resolved n-alkanes in the higher boiling region). This paraffin-wax originates from specific adsorption of higher boiling n-alkanes on cold walls in tankers and is washed out by means of residues from the original crude oil.

[See figure page 53]

This sample was identified as originating from a loading of Ekofisk-crude.

[See figure page 53]

About 90% of the bunker oil used today consist of a mixture of residues from distillation processes and conversion products (Intermediate Fuel Oil, IFO). Conversion products from cracking processes (catalytic cracking, cat-cracking and thermal cracking, visbreaking) are used to adjust the viscosity of the bunker oil. Stable compounds from cracking processes are aromatic hydrocarbons (homologous series of two and three ring compounds). Due to their relatively high concentrations the clusters of these compounds (M-naphthalenes, DM‑naphthalenes, M-phenanthrenes, DM-phenanthrenes) can easily be detected in normal (FID) chromatograms.

[See figure page 54]

Cracking processes lead to distinct equilibria of isomers; Methylphenanthrenes in bunker oils, for example, can easily be identified: the first doublet peak (3- and 4-M-phenanthrene) is much higher than the second one, even in weathered oils, and M-anthracene (between the two doublet peaks) is abundant (this has never been found in crude oils). A similar cluster can be found in soot particles which are often abundant in spilled sludge. Its presence strongly indicates machinery spaces as the origin of the oil in these cases.

There is no reason for ships to discharge pure bunker oil. Normally sludge (waste oil) is discharged which consists of a variety of residues from different products. Although bunker oil residues from the separation processes on board a vessel (i.e. separation and purification by centrifuges) form the main part of sludge (about 50%), other products such as used lubricating oil can often also be found. Due to its very complex composition, lubricating oil can be detected in a chromatogram by an (additional) unresolved hump in the higher boiling region.

[See figure page 55]

Pure bunker or crude oil residues reveal distinct clusters of aromatic steranes (4 to 7 components, mass 231), whereas these clusters are hardly discernible in lubricating oil.

[See figure page 55]

Only rare cases exist where there are no indications in pollutant oil samples of the presence of conversion products, other products such as lubricating oil or additional wax. Gas chromatograms of bunker oil residues normally contain a higher unresolved hump in the higher boiling region than crude oil residues. On the other hand, higher boiling n-alkanes are normally more abundant crude oil residues. Exceptions are naphthenic crudes (low wax content), such as, for example, Venezuelan crudes. The mere presence of an unresolved hump, therefore, is an insufficient indication of bunker oil. In these cases, the samples have to be further investigated for their biomarker (triterpane, sterane) distributions, and the question has to be asked: does the high unresolved hump (and the low paraffin content) ‘make any sense’ in connection with the patterns of biomarkers found?

Example

In November 1989 almost the entire Dutch coast from the Rhine to the island of Schiermonnikoog was affected by oil pollution. Gas chromatograms of samples revealed, at first sight, the boiling range of a higher boiling oil product. 

[See figure page 55]


However, this oil was identified as crude oil originating from Venezuelan wells (Bachaquero crude):

[See figure page 56]

The relatively high amount of oil on the beaches estimated at 100 tonnes indicated pollution from the loading of a tanker. The M-phenanthrenes of the pollutant samples showed that cracking products were not involved and the aromatic steranes that lubricating oil was absent. 

[See figure page 56]

The oil was identified as Venezuelan crude by its biomarker patterns. 

[See figure page 56]

A tanker was identified which had unloaded Venezuelan (Bachaquero) crude a few days before in a harbour of the southern North Sea.











[See figure page 54]














�	Reference to ‘oil’ or ‘oil pollution’ implies mineral oil or lipophilic chemical compounds.
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