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Introduction
This report marks the ninth year of bird surveys on the Penticton oxbows conducted by the Friends of the Oxbows and the South Okanagan Naturalists’ Club. As for the past couple of years, data have been summarized over what is considered a more accurate reflection of the seasonal use of the oxbows, namely Spring (March through May), Summer (June through August), Fall (September through November), and Winter (December through February of the next calendar year). The phenology of bird use of the oxbows  varies between years but the importance of the oxbows is better reflected on a seasonal basis. General procedures and locations have been described previously in other reports, available on the Friends of the Oxbow’s website (www.pentictonoxbows.ca) or directly from the link below. Counts in 2023-24 were conducted by A. Bodden, A. Garland and R. McKelvey at monthly intervals, with one exception. The count of 24 January 2024 recorded what seemed to be an inordinately low number of birds and species. The day was cold, the oxbows were mostly frozen, and it was very windy. In order to see if the count that day was representative, we did another survey the following week. Data for those two surveys in January have been included as an average for that month to keep the apparent effort similar to previous years.
https://pentictonoxbows.ca/wordpress/wp-content/uploads/2017/04/16DecBirdCountReport.pdf
Climate in 2023-24
Temperatures in 2023-24 were close to the long-term average (Fig. 1). Spring was slightly cooler than normaI, it was a bit warmer than average through summer, average in fall, initially warmer in early winter, and colder through the rest of the winter. 
Precipitation was quite different from the norm (Fig. 2). It was slightly wetter in the early spring, then much drier through summer and early fall, and wetter than normal through winter. There was more rain than snow in the winter period, coinciding with the earlier milder temperatures.

*Data for Penticton Airport from Environment Canada data base. 



*Data for Penticton Airport from Environment Canada data base. 

Species diversity
The number of species seen in 2023-24 was considerably lower than in the previous years, primarily as a result of fewer species of non-waterbirds being recorded (Fig 3). Waterbird species diversity was one species lower than in the previous year, but similar to the last five years (average = 23). A core group of species are seen each year, with several other species making an occasional appearance on the oxbows year to year. The frequency of occurrence of waterbirds seen over the nine years of oxbow surveys is shown in Appendix 1. 
The number of species seen per month in 2023-24 compared to the average numbers seen in previous years is shown in Fig. 4. Species abundance was above average in spring, early summer and fall, and below average in late summer and throughout the winter. 
 









Numbers of birds seen 
As mentioned there is much variation in the numbers of birds seen both between months and between years. Such variation was again evident in the numbers seen in 2023-24. 
Numbers of waterbirds and non-waterbirds seen per month in 2023-24 compared to the mean numbers seen per month in previous surveys are shown in Figs. 5 and 6. Actual numbers of those two groups seen this year can be found by month in Appendix 2. Data from the previous winter period are included in the two figures to give context for the data trends for the current year. For clarity, the spring period for 2023-24 was March through May 2023, the winter period was December 2023 through February 2024. Data on the left side of the graph therefore are from the previous winter period (December 2022 through February 2023).
Waterbird numbers in 2023-24 were more variable this year compared to the mean numbers recorded in the previous eight surveys (Fig. 5). There was an increase in late winter in the previous year, followed by a decrease in the spring period of this year, an increase in early summer and then a decrease, a slight increase through the fall, then a decrease to the cold period in January, and then an increase again in late winter. Migration peaks were evident in both spring and fall, but the reasons for the build up again in summer are not clear. There may have been a more protracted spring migration, or perhaps the appearance of waterbirds on the oxbows that attempted to breed was more pronounced.  Numbers seen in late fall and early winter were much below the averages seen previously.
Numbers of non-waterbirds seen (Fig. 6) were slightly lower than average in spring after a higher than average number the previous winter, higher than average over summer, and then well below the norm in fall and early winter. Fall migration was almost non-existent, except for a slight rise in late fall. Non-waterbirds were noticeably absent in the winter period when in the past they have been somewhat more evident.








Resident Waterfowl and Productivity
Mallards were seen throughout the year on the oxbows. Wood Ducks were seen regularly until winter when they disappeared completely. Canada Geese were seen in variable numbers prior to the moult in early summer, and then in small numbers in winter. The numbers of Mallards and Wood Ducks seen per month for 2023-24 compared to mean numbers seen in previous surveys are shown in Figures 7 & 8, respectively. Mallard numbers were very close to the average numbers until about October, after which they were much less abundant than in previous years. Wood Duck numbers were well above average in the summer, near average in early fall, and then declined and disappeared through the winter.
Productivity was low this year compared to previous years, with only a maximum of two Mallard, three Wood Duck and two Canada Goose broods being recorded (Table 1). Since we began collecting data on brood sizes, Mallard productivity has declined, while Wood Duck productivity remains high, though brood numbers are variable. Canada Goose productivity is also variable. Geese do not seem to breed on the oxbows every year, or at least to bring their young to the oxbows, from, for example, the Okanagan River Channel. Maximum numbers of broods and brood sizes are summarized in Table 2 for data collected since 2020-21.
 





Table 1. Number and size of broods seen on oxbows in 2023-24.
	Date
	24 May
	28 June
	27 July

	MALL
	
	
	

	Broods
	2
	2
	1

	Young
	10
	6
	2

	WODU
	
	
	

	Broods
	1
	3
	2

	Young
	10
	34
	3

	CAGO
	
	
	

	Broods
	
	2
	

	Young
	
	20
	



Table 2. Maximum number of broods and young seen on the oxbows from 2020-21 to 2023-24.
	Year
	Mallard broods
	Number of ducklings
	Wood Duck broods
	Number of ducklings
	Canada Geese broods
	Number of goslings

	2023-24
	2
	10
	3
	34
	2
	20

	2022-23
	2
	6
	5
	15
	
	

	2021-22
	9
	40
	8
	26
	
	

	2020-21
	9
	46
	5
	23
	1
	11



Rates of use of oxbows by birds 
The rate of use of each oxbow by waterbirds and non-waterbirds is reported here as a function of the area of each oxbow as determined by measurements on Google Earth. Although non-waterbird use of the oxbow environs is more likely a function of the area of the surrounding riparian habitat, it has not been possible to delimit and measure that habitat area. Many non-waterbirds will use habitats in the surrounding neighbourhoods as well as those close to the oxbows; riparian vegetation and neighbourhood habitats blend together and remain ill defined. For this report, rates of use of the oxbows by non-waterbirds also uses the area of open water as a surrogate for the actual, unmeasured habitat base.
In this report the rates of use of the wetland habitats are reported as bird-use months per hectare, corrected for unequal number of months of surveys each year, and all data are again reported from March through February. Relative rates of use of each oxbow for waterbirds and non-waterbirds are shown in Figs. 9 & 10, respectively. These data are further summarized in table form in Appendix 3.
The rates of use of the oxbows by waterbirds continues to be similar one oxbow to the other, though variable between years, except for the Falcon Avenue oxbow. That oxbow gets disproportionately high use by both waterbirds and non-waterbirds. That is likely because the habitat on that oxbow is quite varied on both sides of the waterbody, there is good riparian development and coarse woody debris, and because there are several back yard bird feeders near the wetland. In some years, some landowners have also grain-fed the ducks, which keeps the numbers of waterbirds high even in the coldest parts of the winter. Direct feeding of the ducks was not evident this winter, although ducks were seen to be landing in one yard where bird feeders are present.







As explained in last year’s report, survey effort for the first four years of this project may not have been as consistent as one might have wished, owing to the numbers of people involved, individual abilities to identify and count birds, and the tendency to not attempt counts in the winter period. Since 2019-20 the same three people have conducted the survey, so from the point of view of effort those surveys are much more consistent than surveys before that time, with one exception. In 2019-20 there was no count in December, a hold over from the protocol of the first four survey years. When data from all surveys are used, corrected for the number of surveys each year, the trend in usage of the oxbows by waterbirds is slightly positive (Fig.11). When data from the first four surveys are excluded, the waterbird trend is very slightly negative (Fig. 12). 




The trends in non-waterbird usage are shown in Figures 13 and 14, for data from all nine surveys, and for data from only the last five years, respectively. The trend from all nine surveys seems to indicate a strong upward trend. However, the first four surveys show a relatively low rate of use, while the latter five surveys, with what is believed to be more consistent effort and likely less error, show a higher rate of use and the trend is clearly negative. With the assumed better precision in surveys of the last five years, it would seem that the trend in both waterbird and non-waterbird usage is downward over all the oxbows combined.













Turtle counts.
Turtles were not seen until April in 2023, reached peak numbers in May, and were not seen again after the July survey (Fig. 15). The impact of the unusually hot weather two summers previously was initially of concern, as it was in 2022-23. However, a range of sizes of turtles was seen again this year (size data not recorded), as in past surveys, from probable young of the year (appr. 6 cm in length) to adults (>30 cm in length estimated). Reproduction therefore must have occurred in the previous two years. Turtle counts were well above the average in May and again in July.  Non-indigenous Red Slider Turtles were seen at times but have not been reported separately. The maximum number of Red Sliders this year was six, and they have only ever been recorded in the Warren Avenue oxbow. Red Sliders observed were all of a large size, and do not seem to be breeding.



[bookmark: _Appendix_1._Frequency][bookmark: _Appendix_2._Number]Appendix 1. Frequency of occurrence over 9 years of waterbird species, 2015 to 2023-24.

	Waterbird species
	Number of years seen at least once
	Annual frequency of occurrence (%)

	American Coot
	7
	78%

	American White Pelican
	1
	11%

	American Wigeon
	6
	67%

	Belted Kingfisher
	9
	100%

	Blue-winged Teal
	4
	44%

	Bufflehead
	8
	89%

	California Gulls
	6
	67%

	Canada Goose
	9
	100%

	Canvasback
	1
	11%

	Cinnamon Teal
	3
	33%

	Common Goldeneye
	2
	22%

	Common Merganser
	8
	89%

	Gadwall
	9
	100%

	Glaucous-winged Gull
	4
	44%

	Great Blue Heron
	9
	100%

	Greater Scaup
	4
	44%

	Greater Yellowlegs
	2
	22%

	Greater White-fronted Goose
	1
	11%

	Green-winged Teal
	7
	78%

	Herring Gull
	2
	22%

	Hooded Merganser
	9
	100%

	Killdeer
	7
	78%

	Lesser Scaup
	3
	33%

	Mallard
	9
	100%

	Northern Pintail
	2
	22%

	Northern Shoveler
	7
	78%

	Osprey
	6
	67%

	Red-headed Duck
	2
	22%

	Ring-billed Gull
	7
	78%

	Ring-necked Duck
	8
	89%

	Ruddy Duck
	2
	22%

	Snow Goose
	1
	11%

	Solitary Sandpiper
	1
	11%

	Sora
	2
	22%

	Spotted Sandpiper
	7
	78%

	Wilson's Snipe
	2
	22%

	Wood Duck
	9
	100%





	[bookmark: _Appendix_2._Number_1]Appendix 2. Number of waterbirds, non-waterbirds and turtles seen each survey month on Penticton oxbows in 2023-24.

	


	Month
	Waterbirds
	Non-waterbirds
	Turtles

	Mar
	218
	157
	0

	Apr
	121
	179
	21

	May
	67
	268
	120

	June
	164
	276
	13

	July
	86
	279
	42

	Aug
	104
	302
	0

	Sept
	118
	187
	0

	Oct
	141
	118
	0

	Nov
	93
	166
	0

	Dec
	98
	75
	0

	Jan
	106
	203
	0

	Feb
	87
	149
	0






	

	



[bookmark: _Appendix_3._Bird-use]

Appendix 3. Bird-use months/ha summaries by survey year for each oxbow surveyed, corrected for number of surveys per year.

Waterbirds

	
	2015-16
	2016-17
	2017-18
	2018-19
	2019-20
	2020-21
	2021-22
	2022-23
	2023-24

	Surveys per year
	8
	9
	7
	11
	11
	12
	12
	12
	12

	Ellis
	58
	96
	26
	22
	25
	21
	19
	17
	30

	Warren
	25
	32
	53
	31
	44
	36
	38
	32
	22

	Kinney
	6
	12
	16
	26
	25
	22
	23
	14
	17

	Falcon
	30
	81
	125
	157
	189
	175
	123
	131
	176

	Brandon
	13
	40
	22
	21
	30
	42
	26
	19
	25

	Yorkton
	19
	18
	15
	15
	20
	29
	32
	23
	26




Non-Waterbirds
	
	2015-16
	2016-17
	2017-18
	2018-19
	2019-20
	2020-21
	2021-22
	2022-23
	2023-24

	Surveys per year
	8
	9
	7
	11
	11
	12
	12
	12
	12

	Ellis
	74
	48
	25
	53
	85
	83
	68
	60
	86

	Warren
	64
	26
	48
	49
	141
	105
	89
	98
	91

	Kinney
	14
	18
	7
	28
	52
	44
	56
	60
	62

	Falcon
	144
	106
	169
	197
	393
	270
	297
	261
	260

	Brandon
	44
	59
	59
	44
	140
	73
	73
	73
	33

	Yorkton
	12
	33
	61
	18
	21
	19
	19
	9
	10



Figure 2. Precipitation in Penticton 2023-24 compared to the longterm averages (1981-2010)*

Long term mean ppt	Mar	Apr	May	Jun	Jul	Aug	Sept	Oct	Nov	Dec	Jan	Feb	23.6	26	39.299999999999997	46.3	28.7	28.3	24.6	26	28.1	28.6	26.9	19.8	Monthly ppt 2023-24	Mar	Apr	May	Jun	Jul	Aug	Sept	Oct	Nov	Dec	Jan	Feb	1.8	19	47.2	2.2999999999999998	1	5	6.8	6.1	20	26.2	41.4	29.3	#REF!	Mar	Apr	May	Jun	Jul	Aug	Sept	Oct	Nov	Dec	Jan	Feb	1	
Precipitation amount (mm)




Figure 3. Number of species seen per year on oxbow surveys, 2015 to 2023-24

Water Birds	
2015	2016	2017	2018	2019	2020	2021-22	2022-23	2023-24	11	16	18	26	23	23	21	22	21	Others	
2015	2016	2017	2018	2019	2020	2021-22	2022-23	2023-24	47	41	42	46	53	67	86	75	54	Total	
2015	2016	2017	2018	2019	2020	2021-22	2022-23	2023-24	58	57	60	72	76	90	107	97	75	


Figure 4. Number of species seen per month in 2023-24 compared to the 8-year average (+/- SE) number of species seen per month.

average	1.7023393268304237	1.3194966572793689	2.1504515721786701	2.0782676508504454	1.5519285237591138	1.6949241449524686	2.0528725518857018	1.9131126469708968	1.6532795690182991	1.8484227510682361	1.3038404810405297	0.76930925816207207	1.7023393268304237	1.3194966572793689	2.1504515721786701	2.0782676508504454	1.5519285237591138	1.6949241449524686	2.0528725518857018	1.9131126469708968	1.6532795690182991	1.8484227510682361	1.3038404810405297	0.76930925816207207	Mar	Apr	May	June	Jul	Aug	Sept	Oct	Nov	Dec	Jan	Feb	25.428571428571427	32.75	27.8125	26.375	26.125	25.875	24	23.4	26	21.5	25	24.857142857142858	2023-24	Mar	Apr	May	June	Jul	Aug	Sept	Oct	Nov	Dec	Jan	Feb	25	34	33	30	26	22	21	29	26	15	19	19	
Number of speices seen




Figure 5. Number of Waterbirds seen per month in 2023-24 compared to the long-term 
average (+/- SE)  

2023-24	Dec	Jan	Feb	Mar	Apr	May	June	Jul	Aug	Sept	Oct	Nov	Dec	Jan	Feb	57	225	62	218	121	67	164	86	104	118	141	93	98	55	157	Mean	24.126978905596779	27.707926062169768	21.755714447269057	26.300461701542154	11.946308455514018	12.24347835693704	14.053466145911676	18.002727967886262	8.3973582155342168	9.1289130553110507	26.14670151281037	17.618983268865755	37.001126108989347	22.439696967650864	24.720753351354464	24.126978905596779	27.707926062169768	21.755714447269057	26.300461701542154	11.946308455514018	12.24347835693704	14.053466145911676	18.002727967886262	8.3973582155342168	9.1289130553110507	26.14670151281037	17.618983268865755	37.001126108989347	22.439696967650864	24.720753351354464	Dec	Jan	Feb	Mar	Apr	May	June	Jul	Aug	Sept	Oct	Nov	Dec	Jan	Feb	188.33333333333334	192.25	177.66666666666666	167.5	101.5	85.03125	107.125	80.25	104.875	123.125	131.5	189	155.5	198.8	161.14285714285714	
Number of waterbirds




Figure 6. Number of Non-waterbirds seen per month in 2023-24 compared to the long-term 
mean (+/- SE)  

2023-24	Dec	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	Jan	Feb	149	234.5	283	157	179	268	276	279	302	187	118	166	75	203	149	Mean	98.959587711348121	85.837540349973523	63.361923371480245	32.691059284502501	47.425787891640319	25.099044873688491	43.17941701287117	30.896139379725557	52.271185042184435	76.68651399412694	40.573116441527844	40.884106986476205	70.075405814022943	69.75715017114733	55.174059763155896	98.959587711348121	85.837540349973523	63.361923371480245	32.691059284502501	47.425787891640319	25.099044873688491	43.17941701287117	30.896139379725557	52.271185042184435	76.68651399412694	40.573116441527844	40.884106986476205	70.075405814022943	69.75715017114733	55.174059763155896	Dec	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	Jan	Feb	134	129	190	197.25	269.25	198.625	207.625	214.5	213.25	285.5	232.33333333333334	209.28571428571428	145.25	213.4	269.71428571428572	
Number of non-waterbirds




Figure  7. Number of Mallards seen per month in 2023-24 compared to monthly mean numbers (+/-SE) , 2015-16 - 2022-23.

2023-34	Mar	Apr	May	Jun	Jul	Aug	Sept	Oct	Nov	Dec	Jan	Feb	142	60	28	69	33	69	62	64	64	73	83	52	mean	16.715215747934575	5.0859795025147321	6.347828122673139	9.1377265703784332	10.910770911122642	9.7424561530983418	6.2068334391304445	12.130245551630731	11.369224215365763	17.748239349298849	15.109202493844604	34.017969107843903	16.715215747934575	5.0859795025147321	6.347828122673139	9.1377265703784332	10.910770911122642	9.7424561530983418	6.2068334391304445	12.130245551630731	11.369224215365763	17.748239349298849	15.109202493844604	34.017969107843903	Mar	Apr	May	Jun	Jul	Aug	Sept	Oct	Nov	Dec	Jan	Feb	115.25	38.75	44.125	75.625	51.125	44.857142857142854	65.571428571428569	81	106.66666666666667	111	155.4	166	
Number of Mallard




Figure 8. Number of Wood Ducks seen per month in 2023-24 compared to monthly mean numbers (+/-SE) , 2015-16 - 2022-23.

2022-23	Mar	Apr	May	Jun	Jul	Aug	Sept	Oct	Nov	Dec	Jan	Feb	6	22	31	62	52	27	44	17	12	0	1	0	mean	1.1220677985658054	0.89389463531650026	2.0029296240485479	2.1054955189088571	2.3075051098389303	3.7238568225096271	2.7411473672330877	1.6786980701973639	1.6982717639197153	1.4200938936093861	2.4734958698533984	4.3256341860022234	1.1220677985658054	0.89389463531650026	2.0029296240485479	2.1054955189088571	2.3075051098389303	3.7238568225096271	2.7411473672330877	1.6786980701973639	1.6982717639197153	1.4200938936093861	2.4734958698533984	4.3256341860022234	Mar	Apr	May	Jun	Jul	Aug	Sept	Oct	Nov	Dec	Jan	Feb	17.75	18.75	23.75	27.125	27.125	36.571428571428569	41.75	29.714285714285715	26.166666666666668	9.25	12.4	11.666666666666666	
Number of Wood Ducks




Figure  9. Rates of use of waterbodies (bird-use months / ha) by Waterbirds for surveys from 2015-16 to 2023-24

 2015-16	 2016-17	 2017-18	2018-19	 2019-20	2020-21	 2021-22	2022-23	2023-24	Ellis	 2015-16	 2016-17	 2017-18	2018-19	 2019-20	2020-21	 2021-22	2022-23	2023-24	464	768	263	263	275	248	229	201	364	Warren	 2015-16	 2016-17	 2017-18	2018-19	 2019-20	2020-21	 2021-22	2022-23	2023-24	198.35164835164835	257.14285714285711	531.25	371.66895604395603	482.98849587912088	428.67015796703294	453.3447265625	383	258	Kinney	 2015-16	 2016-17	 2017-18	2018-19	 2019-20	2020-21	 2021-22	2022-23	2023-24	50.991501416430594	96.317280453257794	158.64022662889519	311.614730878187	271.95467422096317	263.4560906515581	271.95467422096317	164	198	Falcon	 2015-16	 2016-17	 2017-18	2018-19	 2019-20	2020-21	 2021-22	2022-23	2023-24	237.9603399433428	651.55807365439102	1252.1246458923513	1889.5184135977338	2079.3201133144476	2104.8158640226629	1481.586402266289	1567	2113	Brandon	 2015-16	 2016-17	 2017-18	2018-19	 2019-20	2020-21	 2021-22	2022-23	2023-24	107.5	317.5	216.25	252.5	332.5	500	312.5	230	295	Yorkton	 2015-16	 2016-17	 2017-18	2018-19	 2019-20	2020-21	 2021-22	2022-23	2023-24	152.77899343544857	145.07658643326039	145.95185995623632	174.61706783369803	222.75711159737418	346.38949671772428	386.87089715536104	270	307	
Bird-use months / ha




Figure  10. Rates of use of waterbodies (bird-use months / ha) by Non-waterbirds for surveys 
from 2015-16 to 2023-24

 2015-16	 2016-17	 2017-18	2018-19	 2019-20	2020-21	 2021-22	2022-23	2023-24	Ellis	 2015-16	 2016-17	 2017-18	2018-19	 2019-20	2020-21	 2021-22	2022-23	2023-24	590.85133418043199	385.42990258365097	252.01185938161797	639.55950868276148	938.16179584921645	991.10546378653112	813.2147395171537	720	1027	Warren	 2015-16	 2016-17	 2017-18	2018-19	 2019-20	2020-21	 2021-22	2022-23	2023-24	513.73626373626371	210.43956043956044	481.31868131868129	589.01098901098896	1554.9450549450548	1256.5934065934066	1063.1868131868132	1174	1090	Kinney	 2015-16	 2016-17	 2017-18	2018-19	 2019-20	2020-21	 2021-22	2022-23	2023-24	110.4815864022663	141.64305949008499	73.654390934844201	339.94334277620396	572.23796033994336	532.57790368271958	677.05382436260629	722	742	Falcon	 2015-16	 2016-17	 2017-18	2018-19	 2019-20	2020-21	 2021-22	2022-23	2023-24	1150.1416430594902	847.02549575070827	1691.2181303116149	2365.4390934844196	4322.9461756373939	3240.7932011331445	3569.4050991501417	3127	3122	Brandon	 2015-16	 2016-17	 2017-18	2018-19	 2019-20	2020-21	 2021-22	2022-23	2023-24	352.5	475	587.5	522.5	1535	877.5	880	880	400	Yorkton	 2015-16	 2016-17	 2017-18	2018-19	 2019-20	2020-21	 2021-22	2022-23	2023-24	96.936542669584242	266.73960612691462	612.691466083151	219.9124726477024	231.29102844638948	227.78993435448575	230.85339168490151	113	114	
Bird-use months / ha




Figure 11. Waterbird use-months/ ha 2015-16 to 2023-24

Total use-months	y = 8.3474x + 225.78
R² = 0.1805

 2015-16	 2016-17	 2017-18	2018-19	 2019-20	2020-21	 2021-22	2022-23	2023-24	151.44781039335879	279.44934971047076	256.42167324774829	271.99326402946463	333.13821772835507	324.61096744658153	261.1880583504261	234.83333333333334	294.58333333333331	
Bird-months/ha




Figure 12. Waterbird use-months/ ha 2019-20 to 2023-24

Total use-months	y = -16.689x + 339.74
R² = 0.4006

 2019-20	2020-21	 2021-22	2022-23	2023-24	333.13821772835507	324.61096744658153	261.1880583504261	234.83333333333334	294.58333333333331	
Bird-months/ha




Figure (13). Non-waterbird use-months/ha 2015-16 to 2023-24

Total Use-months	y = 37.307x + 317.17
R² = 0.3632

 2015-16	 2016-17	 2017-18	2018-19	 2019-20	2020-21	 2021-22	2022-23	2023-24	351.83092125600456	290.78470304886491	369.83945280299093	389.69711721683973	832.23472865618157	593.86332579585735	602.80948899180146	561.33333333333326	541	
Bird use-months/ha




Figure (14). Non-waterbird use-months/ha 2019-20 to 2023-24

Total use-months	y = -61.5x + 810.75
R² = 0.6814

 2019-20	2020-21	 2021-22	2022-23	2023-24	832.23472865618157	593.86332579585735	602.80948899180146	561.33333333333326	541	
Bird use-months




Figure 15. Number of turtles seen per month in 2023-24 compared to the mean numbers (+/- SE) seen from 2015-16 to 2022-23.

2023-24	Mar	Apr 	May	June	July	Aug	Sept	Oct 	Nov	Dec	Jan	Feb	0	21	120	13	42	0	0	0	0	0	0	Mean 	1.6359521037347902	8.8022673621224268	14.202301121397797	8.8413597855274979	6.6249999999999991	6.7080375563306776	0	0	0	0	0	0.73192505471139979	1.6359521037347902	8.8022673621224268	14.202301121397797	8.8413597855274979	6.6249999999999991	6.7080375563306776	0	0	0	0	0	0.73192505471139979	Mar	Apr 	May	June	July	Aug	Sept	Oct 	Nov	Dec	Jan	Feb	3.625	34.125	45.75	32.75	15.375	21.375	0	0	0	0	0	1	
Number




Figure 1. Mean monthly temperature in Penticton 2023-24 compared to longterm averages  (1981-2010)*

Long term mean temp	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sept	Oct	Nov	Dec	Jan	Feb	0.6	1	5	9.1	13.9	17.7	21	20.399999999999999	15.1	8.8000000000000007	3.2	-1.1000000000000001	-0.6	1	Monthly mean temp 2023-24	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sept	Oct	Nov	Dec	Jan	Feb	0.8	0.5	3	8.1	17.5	19.399999999999999	22.7	22.2	16.7	9.1999999999999993	3.7	3.2	-1.7	-3.5	
Temp ° C
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