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Figure S1. Village Bay population density, 1988-2018. A linear regression of population density on year suggests a significant increase of 4.95 (±2.25SE) sheep per year (F=4.85, P=0.036).
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Figure S2. Variation in strongyle prevalence with population density varied between (A) the sexes according to model 16 (Table 2); and (B) a combination of age and sex category according to model 17 (Table 2). Points show raw mean prevalence, while lines and shaded areas show predictions and standard errors from models in Table 2. Neither model was as well-supported as model 15. 































Table S1. A comparison of models describing temporal trends in the prevalence of Nematodirus spp and Moniezia expansa in St Kilda Soay sheep. In the model terms list, “s(Year/PD)” indicates a non-parametric smooth function was fitted to the variable inside parentheses. Note that both year and PD (population density) were standardized to mean = 0 and SD = 1 to aid model convergence. “ΔAIC” is the difference in AIC value between the model in question and the model with the lowest AIC value, which is highlighted in bold. Models shaded in grey fall within AIC = 2 of the best-supported model and are considered to receive some support from the data.

	
	
	Nematodirus
	
	Monezia

	Model
	Terms
	AIC
	ΔAIC
	 
	AIC
	ΔAIC

	0
	Null
	2874.19
	0.00
	
	3340.27
	0.00

	1
	Year
	2876.10
	1.91
	
	3341.84
	1.57

	2
	PD
	2874.27
	0.09
	
	3342.47
	2.20

	3
	Year + PD
	2876.08
	1.90
	
	3344.17
	3.90

	4
	s(Year)
	2878.10
	3.91
	
	3343.93
	3.66

	5
	s(PD)
	2876.27
	2.09
	
	3346.11
	5.84

	6
	s(Year) + PD
	2878.08
	3.90
	
	3348.82
	8.55

	7
	Year + s(PD)
	2878.08
	3.90
	
	3366.70
	26.43

	8
	s(Year) + s(PD)
	2880.08
	5.90
	
	3567.01
	NA

	9
	s(Year):Age + s(PD)
	2884.68
	10.49
	
	3357.76
	17.49

	10
	s(Year):Sex + s(PD)
	2881.37
	7.18
	
	3359.58
	19.30

	11
	s(Year):Age:Sex + s(PD)
	2897.02
	22.84
	
	NA
	NA

	12
	s(Year) + s(PD):Age
	2882.21
	8.02
	
	3571.84
	NA

	13
	s(Year) + s(PD):Sex
	2882.33
	8.14
	
	3370.66
	30.39

	14
	s(Year) + s(PD):Age:Sex
	2895.92
	21.74
	
	NA
	NA

	15
	s(Year):Age + s(PD):Age
	2885.14
	10.95
	
	3380.16
	NA

	16
	s(Year):Age + s(PD):Sex
	2886.98
	12.80
	
	3582.29
	NA

	17
	s(Year):Age + s(PD):Age:Sex
	2900.13
	25.94
	
	NA
	NA

	18
	s(Year):Sex + s(PD):Age
	2888.21
	14.02
	
	3579.50
	NA

	19
	s(Year):Sex + s(PD):Sex
	2883.25
	9.06
	
	3577.75
	NA

	20
	s(Year):Sex + s(PD):Age:Sex
	2896.86
	22.67
	
	NA
	NA

	21
	s(Year):Age:Sex + s(PD):Age
	2893.98
	19.80
	
	NA
	NA

	22
	s(Year):Age:Sex + s(PD):Sex
	2898.50
	24.31
	
	NA
	NA

	23
	s(Year):Age:Sex + s(PD):Age:Sex
	2912.18
	37.99
	 
	NA
	NA
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Figure S3. Variation in the prevalence of (A) Nematodirus; (B) M. expansa; (C) T. ovis; (D) C. longipes  across the study period. Points show raw mean prevalence and standard errors. Neither linear nor non-parametric smooth terms were supported in analysis of Nematodirus and M. expansa, suggesting the absence of temporal trends for these parasites (Table S1). The prevalence of both T. ovis and C. longipes were <1% and so not considered for analysis.  
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Figure S4. Changes in coccidian FOC across time as depicted in Figure 2B, but with y axes on different scales to emphasize the differences between sexes. Note the much higher FOC in lambs compared to the other two age classes, but also that the temporal patterns vary between the sexes in different ways in the three age categories, giving rise to the year-by-se-by-age interaction supported by model 11 in Table 3. 


































Table S2. A summary of results of linear models testing for variation in the variance in strongyle FEC. In (A) the starting model was simplified by removing non-significant terms in order of least significance and we present the final model with any supported main effects; in (B) and (C), we present the full model results testing for interactions between year/density and age/sex.

	Model
	Estimate
	SE
	F
	P

	(A) Main effects

	Terms rejected
	
	
	
	

	PD²
	-1625
	27497
	0.00
	0.953

	Year²
	-15361
	37359
	0.17
	0.684

	Year
	11357
	31807
	0.13
	0.723

	Terms retained
	
	
	
	

	Intercept
	256665
	28522
	
	

	PD
	99198
	28994
	11.71
	0.002

	(B) Interaction with age class

	Intercept
	428168
	72857
	
	

	Age(Lamb)
	0
	0
	
	

	Age(Yearling)
	-215465
	103036
	
	

	Age(Adult)
	-371149
	103036
	
	

	PD
	162199
	74312
	
	

	Year
	-3725
	72878
	
	

	Age(Lamb):PD
	0
	0
	3.73
	0.028

	Age(Yearling):PD
	-286916
	105092
	
	

	Age(Adult):PD
	-148311
	105092
	
	

	Age(Lamb):Year
	0
	0
	0.13
	0.877

	Age(Yearling):Year
	46405
	103065
	
	

	Age(Adult):Year
	1087
	103065
	
	

	(C) Interaction with sex

	Intercept
	184149
	45200
	
	

	Sex(Female)
	0
	0
	
	

	Sex(Male)
	206232
	63923
	
	

	PD
	54000
	46103
	
	

	Year
	17400
	45213
	
	

	Sex(Female):PD
	0
	0
	0.24
	0.624

	Sex(Male):PD
	32184
	65199
	
	

	Sex(Female):Year
	0
	0
	0.01
	0.921

	Sex(Female):PD
	-6405
	63941
	
	


 







Table S3. A summary of results of linear models testing for variation in the dispersion parameter I for strongyle FEC. In (A) the starting model was simplified by removing non-significant terms in order of least significance and we present the final model with any supported main effects; in (B) and (C), we present the full model results testing for interactions between year/density and age/sex.

	Model
	Estimate
	SE
	F
	P

	(A) Main effects

	Terms rejected
	
	
	
	

	PD²
	20.24
	43.20
	0.22
	0.643

	Year²
	-73.54
	58.94
	1.56
	0.223

	Year
	9.76
	51.45
	0.04
	0.851

	Terms retained
	
	
	
	

	Intercept
	629.32
	46.06
	
	

	PD
	128.04
	46.82
	7.48
	0.011

	(B) Interaction with age class

	Intercept
	541.17
	57.33
	
	

	Age(Lamb)
	0.00
	0.00
	
	

	Age(Yearling)
	-138.17
	81.07
	
	

	Age(Adult)
	-198.77
	81.07
	
	

	PD
	134.63
	58.47
	
	

	Year
	-31.99
	57.34
	
	

	Age(Lamb):PD
	0.00
	0.00
	3.16
	0.480

	Age(Yearling):PD
	-207.45
	82.69
	
	

	Age(Adult):PD
	-114.50
	82.69
	
	

	Age(Lamb):Year
	0.00
	0.00
	0.27
	0.768

	Age(Yearling):Year
	54.63
	81.09
	
	

	Age(Adult):Year
	7.85
	81.09
	
	

	(C) Interaction with sex

	Intercept
	615.95
	57.24
	
	

	Sex(Female)
	0.00
	0.00
	
	

	Sex(Male)
	-47.77
	80.95
	
	

	PD
	116.84
	58.39
	
	

	Year
	26.73
	57.26
	
	

	Sex(Female):PD
	0.00
	0.00
	0.14
	0.707

	Sex(Male):PD
	-31.25
	82.57
	
	

	Sex(Female):Year
	0.00
	0.00
	0.19
	0.660

	Sex(Male):Year
	-35.51
	80.98
	
	






 




Table S4. A summary of results of linear models testing for variation in the aggregation index k for strongyle FEC. In (A) the starting model was simplified by removing non-significant terms in order of least significance and we present the final model with any supported main effects; in (B) and (C), we present the full model results testing for interactions between year/density and age/sex.

	Model
	Estimate
	SE
	F
	P

	(A) Main effects

	Terms rejected
	
	
	
	

	Terms retained
	
	
	
	

	Intercept
	0.6077
	0.0497
	
	

	PD
	0.0563
	0.0334
	
	

	PD²
	-0.0724
	0.0254
	8.11
	0.008

	Year
	-0.0455
	0.0318
	
	

	Year²
	0.0808
	0.0352
	5.26
	0.030

	(B) Interaction with age class

	Intercept
	1.3896
	0.0854
	
	

	Age(Lamb)
	0.0000
	0.0000
	
	

	Age(Yearling)
	-0.3027
	0.0955
	
	

	Age(Adult)
	-0.8464
	0.0955
	
	

	PD
	-0.0193
	0.0724
	
	

	PD²
	-0.0506
	0.0317
	2.54
	0.115

	Year
	0.0577
	0.0683
	
	

	Year²
	0.0121
	0.0423
	0.08
	0.775

	Age(Lamb):PD
	0.0000
	0.0000
	1.34
	0.253

	Age(Yearling):PD
	0.1548
	0.0974
	
	

	Age(Adult):PD
	0.0331
	0.0974
	
	

	Age(Lamb):Year
	0.0000
	0.0000
	0.90
	0.410

	Age(Yearling):Year
	-0.1262
	0.0956
	
	

	Age(Adult):Year
	-0.0435
	0.0956
	
	

	(C) Interaction with sex

	Intercept
	0.4254
	0.0834
	
	

	Sex(Female)
	0.0000
	0.0000
	
	

	Sex(Male)
	0.7687
	0.0857
	
	

	PD
	0.0156
	0.0664
	
	

	PD²
	-0.0266
	0.0348
	0.58
	0.449

	Year
	-0.0084
	0.0615
	
	

	Year²
	0.0670
	0.0464
	2.08
	0.155

	Sex(Female):PD
	0.0000
	0.0000
	0.99
	0.325

	Sex(Male):PD
	-0.0867
	0.0874
	
	

	Sex(Female):Year
	0.0000
	0.0000
	0.02
	0.880

	Sex(Male):Year
	0.0130
	0.0857
	
	







Table S5. A summary of results of linear models testing for variation in the variance of coccidian FOC. In (A) the starting model was simplified by removing non-significant terms in order of least significance and we present the final model with any supported main effects; in (B) and (C), we present the full model results testing for interactions between year/density and age/sex.

	Model
	Estimate
	SE
	F
	P

	(A) Main effects

	Terms rejected
	
	
	
	

	PD²
	-2569710
	9494992
	0.07
	0.789

	PD
	-14084041
	9348121
	2.27
	0.146

	Terms retained
	
	
	
	

	Intercept
	40418042
	14003933
	
	

	Year
	47331639
	9349155
	
	

	Year²
	28062463
	10390709
	7.29
	0.013

	(B) Interaction with age class

	Intercept
	114620043
	13419809
	
	

	Age(Lamb)
	0
	0
	
	

	Age(Yearling)
	-117971234
	16107052
	
	

	Age(Adult)
	-117864121
	16107052
	
	

	PD
	-37186672
	11143723
	
	

	Year
	78099081
	11185797
	
	

	Year²
	7468906
	7468943
	1.00
	0.321

	Age(Lamb):PD
	0
	0
	4.10
	0.021

	Age(Yearling):PD
	39596539
	15531990
	
	

	Age(Adult):PD
	37373601
	15531990
	
	

	Age(Lamb):Year
	0
	0
	14.84
	<0.001

	Age(Yearling):Year
	-75010549
	15772135
	
	

	Age(Adult):Year
	-73778668
	15772135
	
	

	(C) Interaction with sex

	Intercept
	41904501
	17083933
	
	

	Sex(Female)
	0
	0
	
	

	Sex(Male)
	26663735
	19205832
	
	

	PD
	-10632612
	13382549
	
	

	Year
	46118804
	13357552
	
	

	Year²
	15551127
	10907415
	2.03
	0.161

	Sex(Female):PD
	0
	0
	1.90
	0.175

	Sex(Male):PD
	-25501839
	18520136
	
	

	Sex(Female):Year
	0
	0
	0.16
	0.688

	Sex(Female):PD
	7593380
	18806481
	
	









Table S6. A summary of results of linear models testing for variation in the dispersion parameter I for coccidian FOC. In (A) the starting model was simplified by removing non-significant terms in order of least significance and we present the final model with any supported main effects; in (B) and (C), we present the full model results testing for interactions between year/density and age/sex.

	Model
	Estimate
	SE
	F
	P

	(A) Main effects

	Terms rejected
	
	
	
	

	Year²
	247
	1643
	0.02
	0.882

	PD²
	-664
	1309
	0.26
	0.617

	PD
	-2430
	1290
	3.55
	0.072

	Terms retained
	
	
	
	

	Intercept
	15400
	1377
	
	

	Year
	5047
	1372
	13.54
	0.001

	(B) Interaction with age class

	Intercept
	12236
	1392
	
	

	Age(Lamb)
	0
	0
	
	

	Age(Yearling)
	-10071
	1968
	
	

	Age(Adult)
	-8883
	1968
	
	

	PD
	-1365
	1342
	
	

	Year
	2709
	1363
	
	

	Age(Lamb):PD
	0
	0
	0.62
	0.542

	Age(Yearling):PD
	1908
	1898
	
	

	Age(Adult):PD
	172
	1898
	
	

	Age(Lamb):Year
	0
	0
	0.64
	0.532

	Age(Yearling):Year
	-986
	1927
	
	

	Age(Adult):Year
	1185
	1927
	
	

	(C) Interaction with sex

	Intercept
	16012
	1638
	
	

	Sex(Female)
	0
	0
	
	

	Sex(Male)
	-3613
	2316
	
	

	PD
	-1328
	1579
	
	

	Year
	6302
	1604
	
	

	Sex(Female):PD
	0
	0
	0.81
	0.373

	Sex(Male):PD
	-2008
	2234
	
	

	Sex(Female):Year
	0
	0
	1.66
	0.204

	Sex(Male):Year
	-2923
	2268
	
	










Table S7. A summary of results of linear models testing for variation in the aggregation index k for coccidian FOC. In (A) the starting model was simplified by removing non-significant terms in order of least significance and we present the final model with any supported main effects; in (B) and (C), we present the full model results testing for interactions between year/density and age/sex.

	Model
	Estimate
	SE
	F
	P

	(A) Main effects

	Terms rejected
	
	
	
	

	Year²
	0.0038
	0.0315
	0.01
	0.906

	Year
	-0.0051
	0.0257
	0.04
	0.846

	PD²
	0.0059
	0.0245
	0.06
	0.810

	PD
	0.0188
	0.0241
	0.61
	0.441

	Terms retained
	
	
	
	

	Intercept
	 
	 
	 
	 

	(B) Interaction with age class

	Intercept
	0.8955
	0.2209
	
	

	Age(Lamb)
	0.0000
	0.0000
	
	

	Age(Yearling)
	0.9788
	0.3124
	
	

	Age(Adult)
	-0.3152
	0.3124
	
	

	PD
	-0.0270
	0.2130
	
	

	Year
	0.0907
	0.2163
	
	

	Age(Lamb):PD
	0.0000
	0.0000
	1.30
	0.280

	Age(Yearling):PD
	-0.4118
	0.3012
	
	

	Age(Adult):PD
	0.0156
	0.3012
	
	

	Age(Lamb):Year
	0.0000
	0.0000
	4.73
	0.012

	Age(Yearling):Year
	-0.9053
	0.3059
	
	

	Age(Adult):Year
	-0.2303
	0.3059
	
	

	(C) Interaction with sex

	Intercept
	0.2204
	0.0414
	
	

	Sex(Female)
	
	
	
	

	Sex(Male)
	0.3240
	0.0585
	
	

	PD
	0.0009
	0.0399
	
	

	Year
	-0.0075
	0.0405
	
	

	Sex(Female):PD
	
	
	0.62
	0.437

	Sex(Male):PD
	0.0442
	0.0564
	
	

	Sex(Female):Year
	
	
	0.04
	0.850

	Sex(Male):Year
	-0.0109
	0.0573
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Figure S5. Histograms showing changes in the distribution of coccidian FOC across 26 years. In the early years, there is a more aggregated distribution with a greater proportion of animals having lower counts, while in later years more animals have higher counts and the distribution becomes les aggregated.    
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