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Aims

The aims of the study were 
· to assess the effect of mowing frequency on aquatic warbler breeding success, nest density, nest survival and males density (Biebrza National Park only)
· to find whether the numbers of singing males correlate with nest density (Biebrza National Park and Chełm Marshes)
· to study aspects of aquatic warbler breeding biology (Chełm Marshes).

Fieldwork team
Fieldwork was carried out by a group of international volunteers and the author of this report, who supervised the team. Volunteers are listed here along with the dates of their stay:

Usna Keating (Ireland) 

16 May – 2 July
Chloe Bourson (France)
16 May – 24 July
Witold Goliński (Poland)
16 June – 19 July
Ann Fisher (USA)

16 May – 24 August
Liza Olson (USA)

16 May – 8 August
Katarzyna Mazur (Poland)
24 July – 23 August

Paweł Nowak (Poland)

1 August – 29 August
Jowita Misztal (Poland)

16 August – 29 August
Fatima Torrico (Spain)

16 May – 2 August
Orsolya Mathe


16 May – 14 July

Claire Frances


21 May – 24 July

Sylwia Kucharska

1 June – 30 June
Methods applied
The study was conducted in two locations: at Bagno Ławki in the Biebrza Marshes (May 16 – Aug 29) and at Chełmskie Torfowiska Węglanowe (Chełm Marshes; May 16 – August 2, 2012). 
In order to assess the effect of mowing frequency on aquatic warbler nest density, productivity, and males density, in Bagno Ławki three groups of four 10-ha plots were set up, with four mowing treatments in each group: mown one year ago (i.e. in 2011/12), mown two years ago (in 2010/11), mown three years ago (in 2009/10) and unmown (i.e. not mown for at least ca 10 years). 

At Chełm Marshes it was not possible to investigate the effect of mowing frequency because 1) not all sites and habitats occupied by aquatic warblers had been mown, 2) only the mown one year ago and unmown category was present on sites where mowing took place. For these reasons, at Chełm Marshes we carried out a pilot study investigating general breeding biology of the aquatic warbler on calcareous mires, which has been poorly studied up to date in this habitat. To this end, 12 10-ha plots in a range of sites and habitats were selected: 4 in the Roskosz Reserve (2 mown last year and 2 unmown plots on saw sedge mire), 2 in the Brzeźno Reserve (saw sedge mire), 2 in Bagna Serebryskie (1 in a burnt saw sedge mire and 1 in saw sedge mire) and 4 in Błota Serebryskie (3 on moist meadows and 1 on a Carex sedge mire with addition of saw sedge).
In both locations the methods consisted of 1) searching for alarming females, 2) searching for nests through observation of alarming females, 3) nest checks, 4) singing male counts and 5) taking habitat measurements. In general, the study followed the “Agreed methodology for the Aquatic Warbler productivity study 2012”, as of May 3 2012 (attached). 
Small deviations from the methodology were as follows: habitat parameters measured by the nest were measured only when a nest was found, which is sufficient for a nest survival analysis, for which they were taken; at Bagno Ławki singing males counts were counted by two people per plot, due to heavy manpower limitations but counting with two instead of three counters appears to be sufficient to obtain a reliable estimate of males number on a 10-ha plot; at Chełm Marshes in the first brood males were counted twice (not three times) on each plot, due to shortage of field assistants.
Data collected

Biebrza Marshes

During the whole breeding season, the study team found 115 nests of aquatic warblers on the plots plus 37 nests located outside plots, making in total 152 nests. Of these, 15 (10%) suffered complete mortality due to predation (13 out of 15) or abandonment (2 out of 15), and 3 (2%) suffered partial mortality. The earliest first-egg date was May 9, and the latest nest was initiated on July 26. The graphs below present some more descriptive statistics calculated from the collected data. Please note that the graphs are only to illustrate the data and should not be interpreted without proper statistical analysis.
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Fig.1. Histogram of first egg dates – Biebrza Marshes
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Fig. 2. Density of nests by treatment and brood – Biebrza Marshes. Bars=means, whiskers=confidence intervals
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Fig. 3. Mean number of fledglings per nest by treatment and brood – Biebrza Marshes. Whiskers=confidence intervals
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Fig. 4. Mean number of males per 10 ha by treatment and brood – Biebrza Marshes. Whiskers=confidence intervals
Chełm Marshes
Only 9 nests (8 inside, 1 outside plot) were found in both breeding periods on all 12 plots. The earliest first-egg date was May 15 and the latest first-egg date was July 7. Mean nest density on plots with nests was 2,7 nest/10 ha. Mean nest density including all studied plots was 0,7 nest/10 ha. Mean number of fledglings per nest was 2,3. Two out of the 12 nests did not survive until fledging due to flooding. No nest predation was observed. Because no alarming females with active nests were observed for the last two weeks of July, the study was terminated in the end of July. 
The small sample does not provide reliable results on the breeding statistics of aquatic warblers on Chełm Marshes. However, we made some important observations:
· All nests were found in unmown saw-sedge mires. Aquatic warblers were not found to nest in any other habitat. 
· 11 out of the 12 nests were suspended in saw sedge and interwoven in old dry saw sedge twigs. On Carex sedge mires aquatic warblers do not typically build nests suspended in vegetation. 
· Males were regularly observed also on plots on which no nests were found (Fig. 5). 
These scarce data suggest that on Chełm Marshes:
· aquatic warblers strongly prefer saw-sedge habitat for nesting and mowing leads to a complete loss of breeding habitat in the first year following mowing; hence, it appears that as long as saw-sedge mires have enough water to avoid reeds and bushes encroachment, no mowing might required for aquatic warblers
· the number of males might not be a good predictor of nest density or productivity because males sing also in non-optimal habitats where no nests are found

However, due to the small sample and lack of data from saw-sedge areas regenerated after mowing, these conclusions should be treated with caution. It is also very likely that aquatic warbler females adopt different behaviours on saw-sedge mires, e.g. they are more sneaky, alarm less and are much more difficult to observe, making it hard to find nests. Hence, it is possible that some nests on the studied area were missed.
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Fig. 5. Mean number of males per 10 ha by habitat and brood – Chełm Marshes. Whiskers=confidence intervals
Perspectives
It is extremely important to continue research on the aquatic warbler, which will improve our understanding of its breeding biology and allow effective management of its habitat. Key problems that should be addressed include for example:

· dispersal of offspring (what is the breeding area fidelity and to what extent young birds are able to colonise new areas?)

· factors affecting nest density, nest survival and breeding success (we already know the significance of mowing – on sedge mires, of water and litter; what other factors shape productivity?)

· what habitat features affect productivity in habitats different than sedge mires?

· how does habitat quality affect offspring condition?
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_1409411808.xls
nests

		nest.ID		year		block		inside.outside		treatment		ini.veg.height		ini.water.depth		ini.litter.depth		dist.water		clutch.size		max.brood.size		lay.date		lay.date.num		brood		first.discovered		last.seen.alive		calculated.fledge.date		n.fledglings		potential.cause.of.failure		fin.vegetation.height		fin.water.depth		fin.litter.depth		successful

		CNN7		2012		C2012		inside		unmown		103.5		1.75		18		7		5				12/06/24		31		2								5		NA								yes

		CNN9		2012		C2012		inside		unmown		131.75		12.5		39.75		15		5				12/07/05		61		2								0		predation								no

		CNN10		2012		C2012		inside		unmown		114.75		14.25		32		17		NA				12/06/15		31		2								3		NA								yes

		CNN13		2012		C2012		inside		unmown		114		6.75		25.25		18		5				12/07/10		61		2								4		NA								yes

		CNN14		2012		C2012		inside		unmown		96.25		7.5		38.25		20		NA				12/07/01		61		2								5		NA								yes

		CNN16		2012		C2012		inside		unmown		126.5		10.5		17.25		18		NA				12/07/06		61		2								5		NA								yes

		CNN18		2012		C2012		inside		unmown		108.5		0.25		29.5		16		NA				12/07/23		61		2								2		NA								yes
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nest densities and productivity

		ALL INSIDE NESTS – 2011

						NUMBER OF NESTS						NUMBER OF FLEDGLINGS												AREA PRODUCTIVITY								NEST DENSITY								MEANS

						BROOD 1		BROOD 2				BROOD 1		BROOD 2				AREA IN M2		AREA IN HA				BROOD 1		BROOD 2		TOTAL				BROOD 1		BROOD 2		TOTAL						BROOD 1		BROOD 2

		mown		A		1		0				3		0				99659		9.9659				0.30		0.00		0.30				0.10		0.00		0.10				mown		0.20		0.37

				B		0		2				0		6				56051		5.6051				0.00		1.07		1.07				0.00		0.36		0.36				premown		0.72		1.31

				C		6		10				20		9				99222		9.9222				2.02		0.91		2.92				0.60		1.01		1.61				unmown		0.35		1.16

				E		1		1				3		5				100000		10				0.30		0.50		0.80				0.10		0.10		0.20

																																								SDs

		premown		A		9		17				35		35				100000		10				3.50		3.50		7.00				0.90		1.70		2.60						BROOD 1		BROOD 2

				B		8		10				39		19				83140		8.314				4.69		2.29		6.98				0.96		1.20		2.17				mown		0.27		0.45

				C		6		9				20		14				100000		10				2.00		1.40		3.40				0.60		0.90		1.50				premown		0.26		0.34

				D		4		14				11		26				97978		9.7978				1.12		2.65		3.78				0.41		1.43		1.84				unmown		0.05		0.39

		unmown		B		2		8				10		24				61071		6.1071				1.64		3.93		5.57				0.33		1.31		1.64

				D		4		7				11		9				96645		9.6645				1.14		0.93		2.07				0.41		0.72		1.14

				E		3		14				14		16				96124		9.6124				1.46		1.66		3.12				0.31		1.46		1.77

				TOTAL		44		92				166		163				989890		98.989

		ALL INSIDE NESTS – 2010

						NUMBER OF NESTS						NUMBER OF FLEDGLINGS												AREA PRODUCTIVITY								NEST DENSITY

						BROOD 1		BROOD 2				BROOD 1		BROOD 2				AREA IN M2		AREA IN HA				BROOD 1		BROOD 2		TOTAL				BROOD 1		BROOD 2		TOTAL

		mown		A		3		0				10		0						10				1.00		0.00		1.00				0.30		0.00		0.30

				B		0		2				0		0						10				0.00		0.00		0.00				0.00		0.20		0.20

		unmown		A		4		4				11		16						10				1.10		1.60		2.70				0.40		0.40		0.80

				B		2		3				10		14						10				1.00		1.40		2.40				0.20		0.30		0.50

		ALL INSIDE NESTS - 2012

						NUMBER OF NESTS						NUMBER OF FLEDGLINGS												AREA PRODUCTIVITY								NEST DENSITY								MEANS

						BROOD 1		BROOD 2				BROOD 1		BROOD 2						AREA IN HA				BROOD 1		BROOD 2		TOTAL				BROOD 1		BROOD 2		TOTAL						BROOD 1		BROOD 2

		mown		A2012		2		3				7		12						10				0.70		1.20		1.90				0.20		0.30		0.50				mown 1 yr ago		1.7		3.3

				B2012		1		4				6		12						10				0.60		1.20		1.80				0.10		0.40		0.50				mown 2 yrs ago		5.7		7.3

				C2012		2		3				4		8						10				0.40		0.80		1.20				0.20		0.30		0.50				mown 3 yrs ago		5.0		6.3

																																								unmown		4.3		4.7

		premown		A2012		3		6				13		21						10				1.30		2.10		3.40				0.30		0.60		0.90

				B2012		7		9				28		37						10				2.80		3.70		6.50				0.70		0.90		1.60				SDs

				C2012		7		7				22		23						10				2.20		2.30		4.50				0.70		0.70		1.40						BROOD 1		BROOD 2

																																								mown 1 yr ago		0.65		0.65

		mown 3 yrs ago		A2012		5		6				15		25						10				1.50		2.50		4.00				0.50		0.60		1.10				mown 2 yrs ago		2.61		1.73

				B2012		7		8				24		23						10				2.40		2.30		4.70				0.70		0.80		1.50				mown 3 yrs ago		2.26		1.73

				C2012		3		5				14		20						10				1.40		2.00		3.40				0.30		0.50		0.80				unmown		3.27		3.64

		unmown		A2012		1		1				4		1						10				0.40		0.10		0.50				0.10		0.10		0.20

				B2012		6		6				22		19						10				2.20		1.90		4.10				0.60		0.60		1.20

				C2012		6		7				19		24						10				1.90		2.40		4.30				0.60		0.70		1.30

																								number of fledglings/nest

																								BROOD 1		BROOD 2						MEANS

																				mown		A2012		3.5		4.0								BROOD 1		BROOD 2

																						B2012		6.0		3.0						mown 1 yr ago		3.8		3.2

																						C2012		2.0		2.7						mown 2 yrs ago		3.8		3.6

																																mown 3 yrs ago		3.7		3.7

																				premown		A2012		4.3		3.5						unmown		3.6		2.5

																						B2012		4.0		4.1

																						C2012		3.1		3.3						SDs

																																		BROOD 1		BROOD 2

																				mown 3 yrs ago		A2012		3.0		4.2						mown 1 yr ago		2.29		0.79

																						B2012		3.4		2.9						mown 2 yrs ago		0.69		0.48

																						C2012		4.7		4.0						mown 3 yrs ago		0.98		0.80

																																unmown		0.47		1.51

																				unmown		A2012		4.0		1.0

																						B2012		3.7		3.2

																						C2012		3.2		3.4
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nest density 2012

		BROOD 1		BROOD 1		BROOD 1		BROOD 1		0.6533333333		2.6133333333		2.2632130552		3.2666666667		0.6533333333		2.6133333333		2.2632130552		3.2666666667

		BROOD 2		BROOD 2		BROOD 2		BROOD 2		0.6533333333		1.7285575232		1.7285575232		3.6376060504		0.6533333333		1.7285575232		1.7285575232		3.6376060504



mown 1 yr ago

mown 2 yrs ago

mown 3 yrs ago

unmown

nests/10 ha

1.6666666667

5.6666666667

5

4.3333333333

3.3333333333

7.3333333333

6.3333333333

4.6666666667



fledglings 2012

		BROOD 1		BROOD 1		BROOD 1		BROOD 1		2.2866666667		0.6949695792		0.9793825215		0.4746356627		2.2866666667		0.6949695792		0.9793825215		0.4746356627

		BROOD 2		BROOD 2		BROOD 2		BROOD 2		0.7852089444		0.4846692196		0.7950566794		1.5084077125		0.7852089444		0.4846692196		0.7950566794		1.5084077125



mown 1 yr ago

mown 2 yrs ago

mown 3 yrs ago

unmown

fledglings/nest

3.8333333333

3.8253968254

3.6984126984

3.6111111111

3.2222222222

3.6322751323

3.6805555556

2.5317460317



analysis

		block		treatment		year		date.first.count		first.count		date.second.count		second.count		date.third.count		third.count		males.number		area.ha		males.plot		male.density.ha		brood		nests.plot		cumulative.nest.density		productivity.ha		prod.plot		water.depth		litter.depth		vegetation.height		date.habitat.msrmnt

		A		mown1		2011		2011-05-23		3		2011-05-25		8		NA		NA		5.5		9.97		0.83		0.55		1		10		0.1		0.3		1.9		5.3		2.9		57.5		2011-05-27

		A		mown2		2011		2011-05-23		12		2011-05-25		10		NA		NA		11.0		10.00		NA		1.10		1		NA		0.9		3.5		NA		1.8		16.5		80.0		2011-05-27

		B		mown1		2011		2011-05-27		3		2011-05-29		2		NA		NA		2.5		5.61		0.80		0.45		1		2		0.0		0.0		2.4		5.6		1.0		67.5		2011-05-27

		B		mown2		2011		2011-05-27		6		2011-05-29		14		NA		NA		10.0		8.31		NA		1.20		1		NA		1.0		4.7		NA		1.0		8.8		69.3		2011-05-27

		B		unmown		2011		2011-05-27		3		2011-05-29		4		NA		NA		3.5		6.11		NA		0.57		1		NA		0.3		1.6		NA		8.3		20.8		62.3		2011-05-27

		C		mown1		2011		2011-05-18		4		2011-05-21		1		NA		NA		2.5		9.92		0.58		0.25		1		6		0.6		2.0		2.0		4.8		0.0		87.0		2011-05-30

		C		mown2		2011		2011-05-18		8		2011-05-21		10		NA		NA		9.0		10.00		NA		0.90		1		NA		0.6		2.0		NA		4.5		30.0		105.8		2011-05-30

		D		mown2		2011		2011-05-18		14		2011-05-19		7		NA		NA		10.5		9.80		0.90		1.07		1		4		0.4		1.1		1.1		0.8		23.5		78.3		2011-06-04

		D		unmown		2011		2011-05-18		9		2011-05-19		5		NA		NA		7.0		9.66		NA		0.72		1		NA		0.4		1.1		NA		0.8		22.0		72.8		2011-06-04

		E		mown1		2011		2011-05-26		6		2011-05-28		5		NA		NA		5.5		10.00		0.79		0.55		1		3		0.1		0.3		0.9		8.6		1.5		84.8		2011-05-28

		E		unmown		2011		2011-05-26		13		2011-05-28		7		NA		NA		10.0		9.61		NA		1.04		1		NA		0.3		1.5		NA		9.3		20.3		86.0		2011-05-28

		A		mown1		2011		2011-06-27		8		2011-06-28		5		NA		NA		6.5		9.97		1.25		0.65		2		17		0.0		0.0		1.8		6.5		3.75		83.25		2011-07-03

		A		mown2		2011		2011-06-27		17		2011-06-28		20		NA		NA		18.5		10.00		NA		1.85		2		NA		1.7		3.5		NA		4.0		16.8		90.3		2011-07-03

		B		mown1		2011		2011-06-30		2		2011-07-03		0		NA		NA		1.0		5.61		0.80		0.18		2		8		0.4		1.1		2.4		4.0		0.0		75.5		2011-07-03

		B		mown2		2011		2011-06-30		7		2011-07-03		13		NA		NA		10.0		8.31		NA		1.20		2		NA		1.2		2.3		NA		5.8		23.5		112.8		2011-07-03

		B		unmown		2011		2011-06-30		5		2011-07-03		5		NA		NA		5.0		6.11		NA		0.82		2		NA		1.3		3.9		NA		4.5		20.3		106.0		2011-07-03

		C		mown1		2011		2011-06-29		16		2011-06-30		16		NA		NA		16.0		9.92		1.88		1.61		2		9		1.0		0.9		1.2		2.8		13.3		91.0		2011-07-03

		C		mown2		2011		2011-06-29		24		2011-06-30		19		NA		NA		21.5		10.00		NA		2.15		2		NA		0.9		1.4		NA		7.0		23.3		116.0		2011-07-03

		D		mown2		2011		2011-07-03		14		2011-07-04		13		NA		NA		13.5		9.80		1.08		1.38		2		7		1.4		2.7		1.8		1.0		28.5		112.5		2011-07-03

		D		unmown		2011		2011-07-03		9		2011-07-04		6		NA		NA		7.5		9.66		NA		0.78		2		NA		0.7		0.9		NA		0.0		6.8		88.8		2011-07-03

		E		mown1		2011		2011-06-27		3		2011-06-28		3		NA		NA		3.0		10.00		0.69		0.30		2		14		0.1		0.5		1.1		5.5		1.3		96.8		2011-07-04

		E		unmown		2011		2011-06-27		10		2011-06-28		11		NA		NA		10.5		9.61		NA		1.09		2		NA		1.5		1.7		NA		9.5		26.8		114.5		2011-07-04

		A		mown1		2010		2010-05-26		6		2010-05-28		8		NA		NA		7.0		10.00		NA		0.70		1		NA		0.3		1.0		NA		NA		NA		NA		NA

		A		unmown		2010		2010-05-26		8		2010-05-28		7		NA		NA		7.5		9.97		NA		0.75		1		NA		0.4		0.0		NA		NA		NA		NA		NA

		B		mown1		2010		2010-05-26		3		NA		NA		NA		NA		3.0		10.00		NA		0.30		1		NA		0.0		0.0		NA		NA		NA		NA		NA

		B		unmown		2010		2010-05-26		9		NA		NA		NA		NA		9.0		10.00		NA		0.90		1		NA		0.2		1.0		NA		NA		NA		NA		NA

		A		mown1		2010		NA		NA		NA		NA		NA		NA		10.3		10.00		NA		1.03		2		NA		0.0		0.0		NA		NA		NA		NA		NA

		A		unmown		2010		NA		NA		NA		NA		NA		NA		4.7		9.97		NA		0.47		2		NA		0.4		1.6		NA		NA		NA		NA		NA

		B		mown1		2010		2010-06-25		5		NA		NA		NA		NA		5.0		10.00		NA		0.50		2		NA		0.2		0.0		NA		NA		NA		NA		NA

		B		unmown		2010		2010-06-25		7		2010-06-26		2		NA		NA		4.5		10.00		NA		0.45		2		NA		0.3		1.4		NA		NA		NA		NA		NA

		A2012		mown1		2012		NA		2		NA		4		NA		6		4.0		10.00		NA		0.40		1		NA		0.20		0.70		NA		NA		NA		NA		NA

		A2012		mown2		2012		NA		9		NA		7		NA		14		10.0		10.00		NA		1.00		1		NA		0.30		1.30		NA		NA		NA		NA		NA

		A2012		mown3		2012		NA		9		NA		5		NA		8		7.3		10.00		NA		0.73		1		NA		0.50		1.50		NA		NA		NA		NA		NA

		A2012		unmown		2012		NA		11		NA		5		NA		7		7.7		10.00		NA		0.77		1		NA		0.10		0.40		NA		NA		NA		NA		NA

		B2012		mown1		2012		NA		7		NA		10		NA		7		8.0		10.00		NA		0.80		1		NA		0.10		0.60		NA		NA		NA		NA		NA

		B2012		mown2		2012		NA		7		NA		14		NA		13		11.3		10.00		NA		1.13		1		NA		0.70		2.80		NA		NA		NA		NA		NA

		B2012		mown3		2012		NA		11		NA		16		NA		20		15.7		10.00		NA		1.57		1		NA		0.70		2.40		NA		NA		NA		NA		NA

		B2012		unmown		2012		NA		7		NA		20		NA		8		11.7		10.00		NA		1.17		1		NA		0.60		2.20		NA		NA		NA		NA		NA

		C2012		mown1		2012		NA		0		NA		3		NA		4		2.3		10.00		NA		0.23		1		NA		0.20		0.40		NA		NA		NA		NA		NA

		C2012		mown2		2012		NA		10		NA		15		NA		9		11.3		10.00		NA		1.13		1		NA		0.70		2.20		NA		NA		NA		NA		NA

		C2012		mown3		2012		NA		10		NA		13		NA		7		10.0		10.00		NA		1.00		1		NA		0.30		1.40		NA		NA		NA		NA		NA

		C2012		unmown		2012		NA		9		NA		15		NA		7		10.3		10.00		NA		1.03		1		NA		0.60		1.90		NA		NA		NA		NA		NA

		A2012		mown1		2012		NA		10		NA		14		NA		10		11.3		10.00		NA		1.13		2		NA		0.30		1.20		NA		NA		NA		NA		NA

		A2012		mown2		2012		NA		13		NA		9		NA		15		12.3		10.00		NA		1.23		2		NA		0.60		2.10		NA		NA		NA		NA		NA

		A2012		mown3		2012		NA		8		NA		6		NA		6		6.7		10.00		NA		0.67		2		NA		0.60		2.50		NA		NA		NA		NA		NA

		A2012		unmown		2012		NA		13		NA		7		NA		4		8.0		10.00		NA		0.80		2		NA		0.10		0.10		NA		NA		NA		NA		NA

		B2012		mown1		2012		NA		9		NA		9		NA		14		10.7		10.00		NA		1.07		2		NA		0.40		1.20		NA		NA		NA		NA		NA

		B2012		mown2		2012		NA		19		NA		13		NA		26		19.3		10.00		NA		1.93		2		NA		0.90		3.70		NA		NA		NA		NA		NA

		B2012		mown3		2012		NA		8		NA		13		NA		22		14.3		10.00		NA		1.43		2		NA		0.80		2.30		NA		NA		NA		NA		NA

		B2012		unmown		2012		NA		11		NA		13		NA		16		13.3		10.00		NA		1.33		2		NA		0.60		1.90		NA		NA		NA		NA		NA

		C2012		mown1		2012		NA		9		NA		15		NA		10		11.3		10.00		NA		1.13		2		NA		0.30		0.80		NA		NA		NA		NA		NA

		C2012		mown2		2012		NA		28		NA		6		NA		17		17.0		10.00		NA		1.70		2		NA		0.70		2.30		NA		NA		NA		NA		NA

		C2012		mown3		2012		NA		18		NA		13		NA		15		15.3		10.00		NA		1.53		2		NA		0.50		2.00		NA		NA		NA		NA		NA

		C2012		unmown		2012		NA		10		NA		11		NA		16		12.3		10.00		NA		1.23		2		NA		0.70		2.40		NA		NA		NA		NA		NA
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explanations

		Mown = mown 1 yr ago

		Premown = mown 2 yrs ago

		Unmown = not mown for at least 11 yrs

		Nests with asterisk (*) are outside plot.

		DN12, DN14, DN22 were rescued and so they are treated as 'dead'.

		Brood 2 = after 23 June
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1st egg 2011

		range		number of 1st egg dates in range		nests estimated approximately								18/05				1 Jul - 4 Jul				11/07

		10 V		0		0								18/05				10 Jul - 16 Jul				15/07

		15 V		0		0								19/05				16 Jul - 18 Jul				17/07

		20 V		10		10								19/05				19 Jul - 21 Jul				17/07

		25 V		17		17								20/05				2 Jul - 3 Jul				17/07

		30 V		9		9								20/05				23 Jun - 1 Jul				18/07

		4 VI		3		3								20/05				24 Jul - 29 Jul				20/07

		9 VI		0		0								20/05				27 Jul - 1 Aug				22/07

		14 VI		4		4								20/05				3 Jul - 12 Jul				22/07

		19 VI		7		7								20/05				5 Jul - 6 Jul				22/07

		24 VI		2		2								21/05				6 Jul - 9 Jul				22/07

		29 VI		10		11								21/05				6 Jul - 9 Jul				22/07

		4 VII		22		24								21/05				7 Jul - 12 Jul				22/07

		9 VII		8		12								22/05				7 Jul - 13 Jul				24/07

		14 VII		7		10								22/05				9 Jul - 15 Jul				24/07

		19 VII		11		12								22/05								24/07

		24 VII		1		2								22/05								24/07

		29 VII		8		9								23/05								24/07

		3 VIII		14		14								23/05								24/07

		8 VIII		4		4								23/05								24/07

		13 VIII		1		1								23/05								25/07

														23/05								25/07

														24/05								26/07

														24/05								26/07

														24/05								26/07

														25/05								26/07

														25/05								26/07

														26/05								28/07

														27/05								28/07

														27/05								28/07

														27/05								28/07

														28/05								28/07

														28/05								28/07

														29/05								28/07

														30/05								28/07

														30/05								28/07

														31/05								28/07

														1/06								28/07

														2/06								28/07

														12/06								30/07

														13/06								1/08

														14/06								1/08

														14/06								8/08

														15/06								9/07

														15/06

														16/06

														16/06

														18/06

														19/06

														19/06

														20/06

														22/06

														25/06

														26/06

														28/06

														28/06

														28/06

														28/06

														29/06

														29/06

														29/06

														29/06

														30/06

														1/07

														1/07

														1/07

														2/07

														2/07

														2/07

														2/07

														2/07

														2/07

														2/07

														2/07

														2/07

														2/07

														3/07

														3/07

														3/07

														3/07

														3/07

														4/07

														4/07

														4/07

														5/07

														6/07

														6/07

														6/07

														8/07

														9/07

														9/07

														9/07

														10/07

														10/07

														11/07

														11/07

														12/07

														14/07

														14/07

														15/07

														15/07

														16/07

														16/07

														17/07

														17/07

														18/07

														19/07

														19/07

														19/07

														19/07

														24/07

														25/07

														27/07

														27/07

														27/07

														28/07

														28/07

														29/07

														29/07

														30/07

														30/07

														30/07

														30/07

														31/07

														1/08

														1/08

														1/08

														1/08

														1/08

														2/08

														3/08

														3/08

														3/08

														4/08

														4/08

														6/08

														8/08

														9/08





1st egg 2012

		range		number of 1st egg dates in range										9/05

		6-10 May		1										13/05

		11-15 May		17										13/05

		16-20 May		24										13/05

		21-25 May		12										14/05

		26-30 May		7										14/05

		31 May - 4 Jun		0										14/05

		5 Jun - 9 Jun		1										14/05

		10-14 Jun		7										14/05

		15-19 Jun		5										14/05

		20-24 Jun		9										14/05

		25-29 Jun		30										15/05

		30 Jun -4 Jul		15										15/05

		5-9 Jul		5										15/05

		10-14 Jul		4										15/05

		15-19 Jul		4										15/05

		20-24 Jul		2										15/05

		25-29 Jul		3										15/05

														16/05

														16/05

														16/05

														16/05

														17/05

														17/05

														17/05

														18/05

														18/05

														18/05

														18/05

														18/05

														18/05

														19/05

														19/05

														19/05

														19/05

														19/05

														19/05

														20/05

														20/05

														20/05

														20/05

														20/05

														21/05

														21/05

														21/05

														22/05

														23/05

														23/05

														23/05

														24/05

														24/05

														25/05

														25/05

														25/05

														26/05

														27/05

														27/05

														27/05

														28/05

														29/05

														29/05

														8/06

														10/06

														10/06

														10/06

														10/06

														13/06

														13/06

														14/06

														15/06

														15/06

														16/06

														16/06

														18/06

														20/06

														21/06

														23/06

														23/06

														23/06

														24/06

														24/06

														24/06

														24/06

														25/06

														25/06

														25/06

														25/06

														25/06

														26/06

														26/06

														26/06

														26/06

														26/06

														26/06

														26/06

														27/06

														27/06

														27/06

														27/06

														27/06

														27/06

														27/06

														28/06

														28/06

														28/06

														28/06

														28/06

														29/06

														29/06

														29/06

														29/06

														29/06

														29/06

														30/06

														30/06

														30/06

														1/07

														1/07

														1/07

														1/07

														1/07

														1/07

														2/07

														2/07

														2/07

														2/07

														3/07

														4/07

														5/07

														6/07

														6/07

														6/07

														9/07

														10/07

														10/07

														11/07

														12/07

														16/07

														17/07

														19/07

														19/07

														22/07

														23/07

														25/07

														26/07

														26/07





1st egg histogram

		10 V

		15 V

		20 V

		25 V

		30 V

		4 VI

		9 VI

		14 VI

		19 VI

		24 VI

		29 VI

		4 VII

		9 VII

		14 VII

		19 VII

		24 VII

		29 VII
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_1409411625.xls
nests

		nest.ID		year		block		inside.outside		treatment		ini.veg.height		ini.water.depth		ini.litter.depth		dist.water		clutch.size		max.brood.size		lay.date		lay.date.num		brood		first.discovered		last.seen.alive		calculated.fledge.date		n.fledglings		potential.cause.of.failure		fin.vegetation.height		fin.water.depth		fin.litter.depth		successful

		CNN7		2012		C2012		inside		unmown		103.5		1.75		18		7		5				12/06/24		31		2								5		NA								yes

		CNN9		2012		C2012		inside		unmown		131.75		12.5		39.75		15		5				12/07/05		61		2								0		predation								no

		CNN10		2012		C2012		inside		unmown		114.75		14.25		32		17		NA				12/06/15		31		2								3		NA								yes

		CNN13		2012		C2012		inside		unmown		114		6.75		25.25		18		5				12/07/10		61		2								4		NA								yes

		CNN14		2012		C2012		inside		unmown		96.25		7.5		38.25		20		NA				12/07/01		61		2								5		NA								yes

		CNN16		2012		C2012		inside		unmown		126.5		10.5		17.25		18		NA				12/07/06		61		2								5		NA								yes

		CNN18		2012		C2012		inside		unmown		108.5		0.25		29.5		16		NA				12/07/23		61		2								2		NA								yes
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nest densities and productivity

		ALL INSIDE NESTS – 2011

						NUMBER OF NESTS						NUMBER OF FLEDGLINGS												AREA PRODUCTIVITY								NEST DENSITY								MEANS

						BROOD 1		BROOD 2				BROOD 1		BROOD 2				AREA IN M2		AREA IN HA				BROOD 1		BROOD 2		TOTAL				BROOD 1		BROOD 2		TOTAL						BROOD 1		BROOD 2

		mown		A		1		0				3		0				99659		9.9659				0.30		0.00		0.30				0.10		0.00		0.10				mown		0.20		0.37

				B		0		2				0		6				56051		5.6051				0.00		1.07		1.07				0.00		0.36		0.36				premown		0.72		1.31

				C		6		10				20		9				99222		9.9222				2.02		0.91		2.92				0.60		1.01		1.61				unmown		0.35		1.16

				E		1		1				3		5				100000		10				0.30		0.50		0.80				0.10		0.10		0.20

																																								SDs

		premown		A		9		17				35		35				100000		10				3.50		3.50		7.00				0.90		1.70		2.60						BROOD 1		BROOD 2

				B		8		10				39		19				83140		8.314				4.69		2.29		6.98				0.96		1.20		2.17				mown		0.27		0.45

				C		6		9				20		14				100000		10				2.00		1.40		3.40				0.60		0.90		1.50				premown		0.26		0.34

				D		4		14				11		26				97978		9.7978				1.12		2.65		3.78				0.41		1.43		1.84				unmown		0.05		0.39

		unmown		B		2		8				10		24				61071		6.1071				1.64		3.93		5.57				0.33		1.31		1.64

				D		4		7				11		9				96645		9.6645				1.14		0.93		2.07				0.41		0.72		1.14

				E		3		14				14		16				96124		9.6124				1.46		1.66		3.12				0.31		1.46		1.77

				TOTAL		44		92				166		163				989890		98.989

		ALL INSIDE NESTS – 2010

						NUMBER OF NESTS						NUMBER OF FLEDGLINGS												AREA PRODUCTIVITY								NEST DENSITY

						BROOD 1		BROOD 2				BROOD 1		BROOD 2				AREA IN M2		AREA IN HA				BROOD 1		BROOD 2		TOTAL				BROOD 1		BROOD 2		TOTAL

		mown		A		3		0				10		0						10				1.00		0.00		1.00				0.30		0.00		0.30

				B		0		2				0		0						10				0.00		0.00		0.00				0.00		0.20		0.20

		unmown		A		4		4				11		16						10				1.10		1.60		2.70				0.40		0.40		0.80

				B		2		3				10		14						10				1.00		1.40		2.40				0.20		0.30		0.50

		ALL INSIDE NESTS - 2012

						NUMBER OF NESTS						NUMBER OF FLEDGLINGS												AREA PRODUCTIVITY								NEST DENSITY								MEANS

						BROOD 1		BROOD 2				BROOD 1		BROOD 2						AREA IN HA				BROOD 1		BROOD 2		TOTAL				BROOD 1		BROOD 2		TOTAL						BROOD 1		BROOD 2

		mown		A2012		2		3				7		12						10				0.70		1.20		1.90				0.20		0.30		0.50				mown 1 yr ago		1.7		3.3

				B2012		1		4				6		12						10				0.60		1.20		1.80				0.10		0.40		0.50				mown 2 yrs ago		5.7		7.3

				C2012		2		3				4		8						10				0.40		0.80		1.20				0.20		0.30		0.50				mown 3 yrs ago		5.0		6.3

																																								unmown		4.3		4.7

		premown		A2012		3		6				13		21						10				1.30		2.10		3.40				0.30		0.60		0.90

				B2012		7		9				28		37						10				2.80		3.70		6.50				0.70		0.90		1.60				SDs

				C2012		7		7				22		23						10				2.20		2.30		4.50				0.70		0.70		1.40						BROOD 1		BROOD 2

																																								mown 1 yr ago		0.65		0.65

		mown 3 yrs ago		A2012		5		6				15		25						10				1.50		2.50		4.00				0.50		0.60		1.10				mown 2 yrs ago		2.61		1.73

				B2012		7		8				24		23						10				2.40		2.30		4.70				0.70		0.80		1.50				mown 3 yrs ago		2.26		1.73

				C2012		3		5				14		20						10				1.40		2.00		3.40				0.30		0.50		0.80				unmown		3.27		3.64

		unmown		A2012		1		1				4		1						10				0.40		0.10		0.50				0.10		0.10		0.20

				B2012		6		6				22		19						10				2.20		1.90		4.10				0.60		0.60		1.20

				C2012		6		7				19		24						10				1.90		2.40		4.30				0.60		0.70		1.30

																								number of fledglings/nest

																								BROOD 1		BROOD 2						MEANS

																				mown		A2012		3.5		4.0								BROOD 1		BROOD 2

																						B2012		6.0		3.0						mown 1 yr ago		3.8		3.2

																						C2012		2.0		2.7						mown 2 yrs ago		3.8		3.6

																																mown 3 yrs ago		3.7		3.7

																				premown		A2012		4.3		3.5						unmown		3.6		2.5

																						B2012		4.0		4.1

																						C2012		3.1		3.3						SDs

																																		BROOD 1		BROOD 2

																				mown 3 yrs ago		A2012		3.0		4.2						mown 1 yr ago		2.29		0.79

																						B2012		3.4		2.9						mown 2 yrs ago		0.69		0.48

																						C2012		4.7		4.0						mown 3 yrs ago		0.98		0.80

																																unmown		0.47		1.51

																				unmown		A2012		4.0		1.0

																						B2012		3.7		3.2

																						C2012		3.2		3.4
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nest density 2012

		BROOD 1		BROOD 1		BROOD 1		BROOD 1		0.6533333333		2.6133333333		2.2632130552		3.2666666667		0.6533333333		2.6133333333		2.2632130552		3.2666666667

		BROOD 2		BROOD 2		BROOD 2		BROOD 2		0.6533333333		1.7285575232		1.7285575232		3.6376060504		0.6533333333		1.7285575232		1.7285575232		3.6376060504



mown 1 yr ago

mown 2 yrs ago

mown 3 yrs ago

unmown

nests/10 ha

1.6666666667

5.6666666667

5

4.3333333333

3.3333333333

7.3333333333

6.3333333333

4.6666666667



fledglings 2012

		BROOD 1		BROOD 1		BROOD 1		BROOD 1		2.2866666667		0.6949695792		0.9793825215		0.4746356627		2.2866666667		0.6949695792		0.9793825215		0.4746356627

		BROOD 2		BROOD 2		BROOD 2		BROOD 2		0.7852089444		0.4846692196		0.7950566794		1.5084077125		0.7852089444		0.4846692196		0.7950566794		1.5084077125



mown 1 yr ago

mown 2 yrs ago

mown 3 yrs ago

unmown

fledglings/nest

3.8333333333

3.8253968254

3.6984126984

3.6111111111

3.2222222222

3.6322751323

3.6805555556

2.5317460317



analysis

		block		treatment		year		date.first.count		first.count		date.second.count		second.count		date.third.count		third.count		males.number		area.ha		males.plot		male.density.ha		brood		nests.plot		cumulative.nest.density		productivity.ha		prod.plot		water.depth		litter.depth		vegetation.height		date.habitat.msrmnt

		A		mown1		2011		2011-05-23		3		2011-05-25		8		NA		NA		5.5		9.97		0.83		0.55		1		10		0.1		0.3		1.9		5.3		2.9		57.5		2011-05-27

		A		mown2		2011		2011-05-23		12		2011-05-25		10		NA		NA		11.0		10.00		NA		1.10		1		NA		0.9		3.5		NA		1.8		16.5		80.0		2011-05-27

		B		mown1		2011		2011-05-27		3		2011-05-29		2		NA		NA		2.5		5.61		0.80		0.45		1		2		0.0		0.0		2.4		5.6		1.0		67.5		2011-05-27

		B		mown2		2011		2011-05-27		6		2011-05-29		14		NA		NA		10.0		8.31		NA		1.20		1		NA		1.0		4.7		NA		1.0		8.8		69.3		2011-05-27

		B		unmown		2011		2011-05-27		3		2011-05-29		4		NA		NA		3.5		6.11		NA		0.57		1		NA		0.3		1.6		NA		8.3		20.8		62.3		2011-05-27

		C		mown1		2011		2011-05-18		4		2011-05-21		1		NA		NA		2.5		9.92		0.58		0.25		1		6		0.6		2.0		2.0		4.8		0.0		87.0		2011-05-30

		C		mown2		2011		2011-05-18		8		2011-05-21		10		NA		NA		9.0		10.00		NA		0.90		1		NA		0.6		2.0		NA		4.5		30.0		105.8		2011-05-30

		D		mown2		2011		2011-05-18		14		2011-05-19		7		NA		NA		10.5		9.80		0.90		1.07		1		4		0.4		1.1		1.1		0.8		23.5		78.3		2011-06-04

		D		unmown		2011		2011-05-18		9		2011-05-19		5		NA		NA		7.0		9.66		NA		0.72		1		NA		0.4		1.1		NA		0.8		22.0		72.8		2011-06-04

		E		mown1		2011		2011-05-26		6		2011-05-28		5		NA		NA		5.5		10.00		0.79		0.55		1		3		0.1		0.3		0.9		8.6		1.5		84.8		2011-05-28

		E		unmown		2011		2011-05-26		13		2011-05-28		7		NA		NA		10.0		9.61		NA		1.04		1		NA		0.3		1.5		NA		9.3		20.3		86.0		2011-05-28

		A		mown1		2011		2011-06-27		8		2011-06-28		5		NA		NA		6.5		9.97		1.25		0.65		2		17		0.0		0.0		1.8		6.5		3.75		83.25		2011-07-03

		A		mown2		2011		2011-06-27		17		2011-06-28		20		NA		NA		18.5		10.00		NA		1.85		2		NA		1.7		3.5		NA		4.0		16.8		90.3		2011-07-03

		B		mown1		2011		2011-06-30		2		2011-07-03		0		NA		NA		1.0		5.61		0.80		0.18		2		8		0.4		1.1		2.4		4.0		0.0		75.5		2011-07-03

		B		mown2		2011		2011-06-30		7		2011-07-03		13		NA		NA		10.0		8.31		NA		1.20		2		NA		1.2		2.3		NA		5.8		23.5		112.8		2011-07-03

		B		unmown		2011		2011-06-30		5		2011-07-03		5		NA		NA		5.0		6.11		NA		0.82		2		NA		1.3		3.9		NA		4.5		20.3		106.0		2011-07-03

		C		mown1		2011		2011-06-29		16		2011-06-30		16		NA		NA		16.0		9.92		1.88		1.61		2		9		1.0		0.9		1.2		2.8		13.3		91.0		2011-07-03

		C		mown2		2011		2011-06-29		24		2011-06-30		19		NA		NA		21.5		10.00		NA		2.15		2		NA		0.9		1.4		NA		7.0		23.3		116.0		2011-07-03

		D		mown2		2011		2011-07-03		14		2011-07-04		13		NA		NA		13.5		9.80		1.08		1.38		2		7		1.4		2.7		1.8		1.0		28.5		112.5		2011-07-03

		D		unmown		2011		2011-07-03		9		2011-07-04		6		NA		NA		7.5		9.66		NA		0.78		2		NA		0.7		0.9		NA		0.0		6.8		88.8		2011-07-03

		E		mown1		2011		2011-06-27		3		2011-06-28		3		NA		NA		3.0		10.00		0.69		0.30		2		14		0.1		0.5		1.1		5.5		1.3		96.8		2011-07-04

		E		unmown		2011		2011-06-27		10		2011-06-28		11		NA		NA		10.5		9.61		NA		1.09		2		NA		1.5		1.7		NA		9.5		26.8		114.5		2011-07-04

		A		mown1		2010		2010-05-26		6		2010-05-28		8		NA		NA		7.0		10.00		NA		0.70		1		NA		0.3		1.0		NA		NA		NA		NA		NA

		A		unmown		2010		2010-05-26		8		2010-05-28		7		NA		NA		7.5		9.97		NA		0.75		1		NA		0.4		0.0		NA		NA		NA		NA		NA

		B		mown1		2010		2010-05-26		3		NA		NA		NA		NA		3.0		10.00		NA		0.30		1		NA		0.0		0.0		NA		NA		NA		NA		NA

		B		unmown		2010		2010-05-26		9		NA		NA		NA		NA		9.0		10.00		NA		0.90		1		NA		0.2		1.0		NA		NA		NA		NA		NA

		A		mown1		2010		NA		NA		NA		NA		NA		NA		10.3		10.00		NA		1.03		2		NA		0.0		0.0		NA		NA		NA		NA		NA

		A		unmown		2010		NA		NA		NA		NA		NA		NA		4.7		9.97		NA		0.47		2		NA		0.4		1.6		NA		NA		NA		NA		NA

		B		mown1		2010		2010-06-25		5		NA		NA		NA		NA		5.0		10.00		NA		0.50		2		NA		0.2		0.0		NA		NA		NA		NA		NA

		B		unmown		2010		2010-06-25		7		2010-06-26		2		NA		NA		4.5		10.00		NA		0.45		2		NA		0.3		1.4		NA		NA		NA		NA		NA

		A2012		mown1		2012		NA		2		NA		4		NA		6		4.0		10.00		NA		0.40		1		NA		0.20		0.70		NA		NA		NA		NA		NA

		A2012		mown2		2012		NA		9		NA		7		NA		14		10.0		10.00		NA		1.00		1		NA		0.30		1.30		NA		NA		NA		NA		NA

		A2012		mown3		2012		NA		9		NA		5		NA		8		7.3		10.00		NA		0.73		1		NA		0.50		1.50		NA		NA		NA		NA		NA

		A2012		unmown		2012		NA		11		NA		5		NA		7		7.7		10.00		NA		0.77		1		NA		0.10		0.40		NA		NA		NA		NA		NA

		B2012		mown1		2012		NA		7		NA		10		NA		7		8.0		10.00		NA		0.80		1		NA		0.10		0.60		NA		NA		NA		NA		NA

		B2012		mown2		2012		NA		7		NA		14		NA		13		11.3		10.00		NA		1.13		1		NA		0.70		2.80		NA		NA		NA		NA		NA

		B2012		mown3		2012		NA		11		NA		16		NA		20		15.7		10.00		NA		1.57		1		NA		0.70		2.40		NA		NA		NA		NA		NA

		B2012		unmown		2012		NA		7		NA		20		NA		8		11.7		10.00		NA		1.17		1		NA		0.60		2.20		NA		NA		NA		NA		NA

		C2012		mown1		2012		NA		0		NA		3		NA		4		2.3		10.00		NA		0.23		1		NA		0.20		0.40		NA		NA		NA		NA		NA

		C2012		mown2		2012		NA		10		NA		15		NA		9		11.3		10.00		NA		1.13		1		NA		0.70		2.20		NA		NA		NA		NA		NA

		C2012		mown3		2012		NA		10		NA		13		NA		7		10.0		10.00		NA		1.00		1		NA		0.30		1.40		NA		NA		NA		NA		NA

		C2012		unmown		2012		NA		9		NA		15		NA		7		10.3		10.00		NA		1.03		1		NA		0.60		1.90		NA		NA		NA		NA		NA

		A2012		mown1		2012		NA		10		NA		14		NA		10		11.3		10.00		NA		1.13		2		NA		0.30		1.20		NA		NA		NA		NA		NA

		A2012		mown2		2012		NA		13		NA		9		NA		15		12.3		10.00		NA		1.23		2		NA		0.60		2.10		NA		NA		NA		NA		NA

		A2012		mown3		2012		NA		8		NA		6		NA		6		6.7		10.00		NA		0.67		2		NA		0.60		2.50		NA		NA		NA		NA		NA

		A2012		unmown		2012		NA		13		NA		7		NA		4		8.0		10.00		NA		0.80		2		NA		0.10		0.10		NA		NA		NA		NA		NA

		B2012		mown1		2012		NA		9		NA		9		NA		14		10.7		10.00		NA		1.07		2		NA		0.40		1.20		NA		NA		NA		NA		NA

		B2012		mown2		2012		NA		19		NA		13		NA		26		19.3		10.00		NA		1.93		2		NA		0.90		3.70		NA		NA		NA		NA		NA

		B2012		mown3		2012		NA		8		NA		13		NA		22		14.3		10.00		NA		1.43		2		NA		0.80		2.30		NA		NA		NA		NA		NA

		B2012		unmown		2012		NA		11		NA		13		NA		16		13.3		10.00		NA		1.33		2		NA		0.60		1.90		NA		NA		NA		NA		NA

		C2012		mown1		2012		NA		9		NA		15		NA		10		11.3		10.00		NA		1.13		2		NA		0.30		0.80		NA		NA		NA		NA		NA

		C2012		mown2		2012		NA		28		NA		6		NA		17		17.0		10.00		NA		1.70		2		NA		0.70		2.30		NA		NA		NA		NA		NA

		C2012		mown3		2012		NA		18		NA		13		NA		15		15.3		10.00		NA		1.53		2		NA		0.50		2.00		NA		NA		NA		NA		NA

		C2012		unmown		2012		NA		10		NA		11		NA		16		12.3		10.00		NA		1.23		2		NA		0.70		2.40		NA		NA		NA		NA		NA
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explanations

		Mown = mown 1 yr ago

		Premown = mown 2 yrs ago

		Unmown = not mown for at least 11 yrs

		Nests with asterisk (*) are outside plot.

		DN12, DN14, DN22 were rescued and so they are treated as 'dead'.

		Brood 2 = after 23 June
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