FIELDWORK REPORT FROM 
“AQUATIC WARBLER PRODUCTIVITY STUDY 2011, COMPARING REPRODUCTIVE PERFORMANCE IN MOWN AND UNMOWN HABITATS AND THE DISTRIBUTION AND NUMBER OF SINGING MALES VS. NESTS”
Aims

The aim of the study was to assess the effect of mowing on the productivity of the aquatic warbler and the numbers of aquatic warbler singing males.
Fieldwork team
Fieldwork was carried out by a group of international volunteers and the author of this report. Volunteers are listed here along with the dates of their stay:

Pedro Costa (Portugal) 

16 May – 27 August
Teddy Eyster (USA)

30 May – 3 August
Witold Goliński (Poland)
17 July – 15 August
Grzegorz Hać (Poland)

16 May – 24 June
Ulla Kail (Austria)

16 May – 27 August
Grzegorz Kiljan (Poland)
14 July – 28 July

Liza Olson (USA)

16 May – 12 August
Alice Risely (UK)

1 June – 26 July
Methods applied
The study was conducted between May 16 – September 1, 2011 at „Bagno Ławki” in the Biebrza National Park. With some exceptions, it followed the “Agreed methodology for the Aquatic Warbler productivity study 2011”. The study was carried out at 5 plots, 200m x 1000m each. There were 3 types of mowing treatment: mown 1 year ago (i.e. in 2010/11), mown 2 years ago (i.e. in 2009/10) and unmown (i.e. not mown for at least ca 10 years). The distribution of plots and mowing borders were as shown on the GPS maps attached to the report. 

The fieldwork consisted of 1) searching for alarming females, 2) searching for new nests, 3) nest checks, 4) singing male counts and 5) taking habitat measurements.

Alarming female search
Each plot was searched for alarming females, which could be expected to have a nest within the plot or in its vicinity. Searchers walked slowly across the plot in zig zags, to fully cover the searched area. All searchers swapped between plots and parts of a plot which they searched, in order for all the plots and mowing categories to receive the same treatment. The position of new alarming females was stored in a GPS and additionally marked in the field with a yellow ribbon. Alarming females were given codes following the pattern XY, where X was plot code (A, B, C, D or E) and Y was the number for the female in that plot. A given plot was searched every 2-4 days, by 1-3 people simultaneously, within about 2-5 hours. Search effort was recorded by providing information on the number of searchers, plot area searched on a given visit and the date of the visit (see the attached file with search effort). Search of females was conducted between May 18 and August 21.
Nest search
Nests were located by means of careful observation of alarming females at a distance of 60-20m away from the female and attempts to search for the nest by parting vegetation at the spot where she would land either for incubation or to feed her young. A useful method of narrowing down the nest spot was to make a line of ribbons connecting the observer and the potential nest, and then a next line of ribbons at an angle to the first one, and so on. The spot where the lines cross, or the area delimited by them is a likely nest spot. Once a nest was found, it was marked with: a vegetation knot bound right above the nest, a red ribbon attached to vegetation around 0,5-1 m away from the nest, and a wider red and white ribbon, attached to vegetation 5-10 m north off the nest. The white and red ribbon made it easier to spot the nest from a larger distance. Next, GPS coordinates of the nest were stored and the number of eggs or chicks, and the age of chicks (following the chick growth chart by Wawrzyniak & Sohns 1977) were recorded. Three habitat measurements were also taken directly by the nest – water depth, highest vegetation and litter depth, 4 readings per each. Search of nests was avoided during prolonged and/or heavy rain, low temperatures and/or strong wind.
Nest checks
Nests were checked every 3-4 days to record the number of eggs or chicks and any other relevant information (such as whether eggs were warm). If a nest was found empty, or with cold eggs or dead chicks, it was considered no longer active. All information was then collected to establish whether the chicks fledged or died before fledging, or the most likely reasons for nest failure. If a nest was found empty around the estimated fledging date and it was dry and intact it was considered to have been successfully fledged. Additional signs of successfully fledged young were presence of an alarming female near the nest (or up to 50-70 m away from nest), a female seen feeding fledglings or presence of fecal sacs in the nest (chicks defecate when leaving the nest), which are however present usually only for a short time after fledging. If a nest was found to be damaged, or intact but empty long before the estimated fledging date (more than 3 days earlier), it was considered predated. If dead chicks or cold eggs were found, the nest was considered abandoned. If cold eggs or dead chicks were found in a wet nest, the nest was considered flooded. Once an inactive nest was found, the three habitat measurements (water depth, highest vegetation and litter depth) were taken again directly by the nest. All ribbons were then removed. Nest checks were recorded in the file provided by OTOP (‘nest monitoring’) and habitat measurements were entered into a separate Excel file (‘Vegetation-SearchEffortData-SingingMaleCounts’). The distribution of nests was recorded in a GPS file (attached).

Singing male counts
Singing males were counted twice in the breeding season. The first count was performed between May 18 – 29 (first broods), the second count between June 27 – July 4 (second broodx). Counts were carried out in the evening hours (first count: start at 19.45-20.00, second count: start at 20:30) and lasted 40-60 minutes. Each plot was counted twice per given brood, with an interval of 1-3 days. On the second count in a given brood counters started from the opposite side of the plot. There were three counters per plot, distributed every 100 m (in the middle of the plot and on the borders). The middle counter stayed the same for both counts in a given brood and plot. Counters began from one end of the plot and walked slowly, with the middle counter setting the pace. Each counter recorded the males he or she heard and passed on both sides of the walked line, using a paper map of the plot. The counters stopped every ca 25 m to listen for singing males. All the three paper sheets from a given count were then compared to arrive at a final distribution of singing males by excluding those singing outside. The middle counter took the lead in deciding which individuals should be crossed out. Data on singing males count was recorded in the attached Excel file (‘Vegetation-SearchEffort-SingingMaleCounts’) and on the attached GPS maps.

Habitat measurements
Habitat measurements were also taken approximately every 2 weeks at a fixed point (stored in the GPS) on each mowing treatment in a given plot. The points for these measurements were selected subjectively and were representative of the prevailing habitat features on the given plot and treatment. Again, three parameters were recorded – water depth, litter depth and highest vegetation. Each of them was measured in four different spots around the fixed point. At each visit, the first spot was selected by walking 4 steps away from the fixed point in a random direction, then the second spot was selected by walking 4 steps 90 degrees to the left or right from the previous spot, and so on. This enabled us to avoid taking measurements at arbitrarily chosen spots. The habitat measurements data (a shorthand for this data is ‘veg data’) is recorded in the ‘Vegetation-SearchEffortData-SingingMaleCounts’ file.

Data collected
During the whole breeding season, the study team found 136 nests of aquatic warblers on all of the 5 plots plus 20 nests located outside plots (usually within 5-15 m from the border), making in total 156 nests. Of these, 55 (35%) suffered complete mortality due to flooding (24%), predation (8%) or abandonment (3%), and 7 (4%) suffered partial mortality. 3 nests were ‘rescued’ from being flooded by raising them up or putting dry matter beneath nest. In the nest monitoring file these nests were marked as ‘dead’ on the they of rescue. The graphs below present some more descriptive statistics calculated from the collected data.

[image: image1.emf]0

5

10

15

20

25

16-20

May

21-25

May

26-30

May

31 May

- 4 Jun

5 Jun -

9 Jun

10 Jun

- 14

Jun

15 Jun

- 19

Jun

20 Jun

- 24

Jun

25 Jun

- 29

Jun

30 Jun

- 4 Jul

5 Jul -

9 Jul

10 Jul -

14 Jul

15 Jul -

19 Jul

20 Jul -

24 Jul

25 Jul -

29 Jul

30 Jul -

3 Aug

4 Aug -

8 Aug

9 Aug -

13 Aug


Fig.1. Histogram of first egg dates 
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Fig. 2. Density of successful nests by treatment and brood (cut-off date between the first and the second brood = June 24). Bars=means, whiskers=SDs
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Fig. 3. Mean number of fledglings in successful nests. Whiskers=SDs 
Problems with the original methods
Habitat measurements
The original methods did not specify how and where habitat measurements should be taken. After consultation we selected habitat measurement points at each treatment section on a given plot. To avoid bias, habitat parameters were measured in the selected points at four spots, chosen by means of the ‘4 steps’ method described above.

Search effort
It was also not clear how to measure search effort. In general, we took every effort to treat all plots and treatments equally when female searching, by allowing approximately equal amount of time, number of searchers and frequency of search per each plot, and by swapping fieldworkers between plots and sides of a plot. We then decided to record search effort by recording the number of searchers, the area of plot searched and the frequency of visits on each plot.  

Experience of fieldworkers
Another problem arose due to our initial lack of experience. At the beginning of the study the team was finding nests usually at the chick stage, when females were alarming much more and were easier to notice. For this reason more nests with eggs that were abandoned, flooded or predated might have been missed in the first brood than in the second brood. Hence, between-brood comparison of e.g. the number of nests that failed is problematic. However, I think that we did not miss too many nests that reached the chick stage, so in my opinion looking at the number of successful nests across broods and changing habitat parameters is acceptable. At any rate, in the future a more comprehensive and longer female and nest search training at the beginning of the season would be very helpful, to get familiar with the behaviour females at various nest stages (incubation, chick feeding, fledgling feeding) and with the best nest search strategies.

Data entry
There were minor problems with filling the provided nest monitoring form in Excel. For example, it is not straightforward to calculate the ‘distance from treatment edge’ column in the nest monitoring file. For example, on plot B there are 2 different mowing borders in each treatment section. Also, I do not have information on the mowing regimes outside plots and they may be other mowing borders outside plots. For these reasons I left this column empty in the nest monitoring file. Another problem was filling the ‘date last checked’ and ‘date last seen alive’ column in the nest summary sheet of the nest monitoring form. I was informed that in the case of successfully fledged nests these two dates should be the same and represent probable fledging date. I then calculated this common date (=’calculated fledging date’) following these rules: 

The calculated date of fledging in the nest summary sheet
· equalled the estimated fledge date (i.e. day 14) when the date last seen alive was earlier than the estimated fledge date and date last checked was later than or equal to the estimated fledge date; 
· equalled the date last checked if it was earlier than the estimated fledge date;
· equalled the day after the last seen alive date if it was later than or equal to the estimated fledge date.
Suggestions for next Aquatic Warbler productivity studies
Technical:

Two cars are needed instead of one. It is best to go to the field in the early morning, as this ensures the best weather. If there are many volunteers and only one car, they have to split into a morning and an afternoon team. The latter usually risks working in the rain or during a thunderstorm, when field work has to be stopped.  Also, if the car is broken, the team is not able to work at all. One of the cars would ideally be either a light one (even a Fiat 125P would do! :-)) or a 4-wheel-drive, to be able to go on the muddy Grobla Honczarowska, which at times of heavy rain becomes impassable.

Volunteers:
Volunteers should again be recruited by means of an international advertisement, because this way we can get the most motivated, competent and devoted fieldworkers.

Experimental design:
This year plots were selected on the basis of mowing information submitted to the Park by land owners. The ‘official’ mowing borders did not always match the mowing borders in the field. The real mowing borders and treatments were confirmed in the field during (or even at the end of) the study. This should definitely be done before the study starts.

Also, what is very important is that all plots should have all the studied treatments on them. Alternatively, there could be sets of smaller plots located close to one another. Within a set each plot would have a different treatment, and all of the studied treatments would be included in each set. However, it’s probably best to stick to the same plots if data from several years is to be analysed.

Other methods:
We would get a wealth of interesting data if females are marked. This requires additional workers that would cover mist-netting and colour-ringing. Of course every effort should be taken to avoid nest desertion (e.g. catch females at a late brood stage and withdraw from catching if nest desertion is observed following catching). Another interesting and valuable information would be abundance of insect prey available. 

Study dates may require extension to the end of August. Especially if in the next study year there is lower rainfall it is important that search of females and nests is continued until about August 20, as it was done this year. This way we will be able to see whether the late broods observed this year were the result of the rapid and high water level increase in July, or whether they can occur also in years with lower nest failure.

In my opinion rescuing nests should not be done on study plots. Rescued nests have to be excluded from some analyses, so rescuing is in conflict with data collection. I am aware that rescuing nests can keep up the morale of the volunteers in the event of massive nest loss. But we do not know what effect rescuing has on nests (maybe it increases predation risk!). And after all, the aquatic warbler has been evolving in the environment in which floods are no surprise. I am sure that collecting good data may translate into protecting more aquatic warblers than rescuing their nests would do.
ATTACHMENTS:

AWstudy2011_nest-monitoring.xls


data on nest checks and habitat measurements by the nest

AWstudy2011_Vegetation-SearchEffortData-SingingMaleCounts.xls


data on plot habitat measurements, search effort and male counts

AWstudy2011_distribution-of-nests.gdb


GPS file with plot maps, mowing borders, nests and habitat measurement points

AWstudy2011_singing-males-BROOD1.gdb


GPS file with plot maps, mowing borders and distribution of singing males in the first brood

AWstudy2011_singing-males-BROOD2.gdb


GPS file with plot maps, mowing borders and distribution of singing males in the second brood

AWstudy2011_fieldwork-methods-details.docx
details of alarming female search, nest search, plot habitat measurements and estimating chick age (compiled by Ulla Kail)

















































