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APPENDIX S2: MORE STATISTICAL AND EMPIRICAL RESULTS

In this appendix, we present additional results from fitting of and competition among the
various hypotheses constructed to explain transmission rate of a fungal parasite to Daphnia host
as function of food quantity, spore density, and body size. We first provide results from the
model competition using the Spore Gradient experiment. This experiment, unlike the Food
Gradient version, was not able to distinguish among many competing hypotheses (Table S1).
The Spore Gradient experiment could definitely eliminate hypothesis 1 (transmission rate is
proportional to clearance rate only; Table 1) and hypothesis 8 (it is proportion to clearance rate
times gut handling time multiplied by gut volume). These two hypotheses had high Akaike
differences (4;) and very low Akaike weights (w;). Several other hypotheses (H3, H4.c, H6)
were virtually indistinguishable, and the null model performed poorly.

We also consider whether ranking of model performance using data from the Food

Gradient experiment would change with variation in maximal surface-area specific feeding rate,

/} , and half-saturation constant, K. This examination is important because results presented in
Table 1 are conditional on the parameter estimates for j} and K which we gleaned from the
literature. However, due to relationships between f and the infectivity parameter, 5, we could

not estimate both simultaneously. We therefore varied f while holding K constant, and found

that the relative ranking of the models did not change (Fig. S2). However, performance of the
two surface-area based models (Hypotheses 3.a and 3.c) converged as the half-saturation
constant dropped (while holding feeding rate constant; Fig. S2). We also show that this
convergence of H3.a and H3.c occurs, not surprisingly, when f and K are estimated
simultaneously but f is held constant (Table S2). The best-fitting values of K remain within the
range of estimates of a variety of species of Daphnia (summarized by Nisbet et al. 2004). Thus,
although the details can vary, these different fits of the foraging-based models consistently
supported transmission based models that incorporated clearance rate, based on type I and III

functional response, and some measure of gut size, especially surface area.
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Table S1. Results of competition among models for transmission rate (7R) for the Spore

Gradient experiment. Fits of each model led to estimates of the infectivity parameter (5 x 107),

negative log likelihood (NLL), the Akaike information criterion (AIC), AIC differences for each

model i (4;), and Akaike weights (w;). Models are sorted by AIC differences, from best to worst.

See Table 2 for changes in the units of the infectivity parameter for each model.

H

3b
4.a

4.b
2.b

2.¢c
2.a

1.b
l.c

l.a

Formula: TR =
epCR, xV;
gfCR, x84,
gfCR, x SA,;
eBCR, xT;; xLg
gfCR, x SA,
efCR, x L
eBCR, xTj; ; x S4,
epCR, xV
epCR, x L
efCR, x T,
efCR, x L
gpCR, x L
efCR, xT;; ; %V,
efCR,
gpCR,
epCR,
B
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px10°
450.3
28.2
33.2
2.03
16.3
335.5
16.7
198.8
0.23
2.87
0.47
0.40
1694
0.33
0.66
0.56
2.92x107
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NLL
210.4
210.4
210.5
210.7
210.8
211.8
213.6
213.7
214.1
214.1
214.5
214.9
222.7
223.9
224.9
226.0
262.9

AIC
422.7
422.8
423.1
423.4
423.5
425.7
429.3
429.4
430.1
430.1
431.0
431.9
447.4
449.8
451.9
454.0
5279

0.00
0.04
0.34
0.66
0.80
2.9
6.5
6.7
7.4
7.4
8.2
9.2
24.6
27.0
29.2
31.3
105.1

0.22
0.21
0.18
0.16
0.15
0.05

0.0084
0.0077
0.0054
0.0054
0.0035
0.0022
9.8x107
3.0x107
1.0x107
3.5x10°
3.2x1072
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Table S2. Results of competition among models for transmission rate (7R) for the Food Density

experiment, where now two parameters were estimated: the infectivity parameter (5 x 10”) and

the half-saturation constant (K). (Thus, these results remain conditional on the literature-based

estimate of feeding rate; Table 1). Other results include: negative log likelihood (NLL), the

Akaike information criterion (AIC), AIC differences for each model i (4;), and Akaike weights

(wi). Models are sorted by AIC differences, from best to worst. See Table 2 for changes in the

units of the infectivity parameter for each model.

H Formula: TR =
3a gpCR, x SA,
3ec ePCR, x SA,;
o gpCR, x L
7¢ efCR, x L
4.a efCR, x L
l.a épCR,

l.c épCR;
3b gfCR, x SA,

6 eBCR, xT;; ;xL;
5 efCR; xT;
7b epCR, x L
4.b epCR, xV

7 eBCR, xT,; ; x S4,
4 epCR, xV
1.b ePCR,

8 eBCR, x T, , xV;
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px107

45.0
454
0.68
0.71
267.4
1.17
1.06
15.1
1.87
2.73
0.22
176.9
14.8
594.8
0.31
1436

K
0.35
0.30
0.37
0.34
0.12
0.51
0.37
0.60
0.62
0.63
0.60
0.60
0.64
0.38
0.60
0.57

pg. 4

NLL
163.1
163.2
167.1
167.9
169.3
184.6
186.3
211.5
211.5
216.3
216.3
218.1
218.1
221.7
234.2
234.5

AIC
330.2
330.4
338.1
339.9
342.7
373.3
376.5
427.0
427.0
436.6
436.6
440.2
440.2
447.5
472.4
473.0

0.00
0.19
7.9
9.6
12.5
43.0
46.3
96.8
96.8
106.4
106.4
110.0
110.0
117.3
142.2
142.8

Wi
0.52
0.47
0.010
0.0042
1.0x10%
2.3x1071°
4.6x10™M1
5.0x107
5.0x107
4.0x107%
4.0x107%
6.9x107%
6.9x107%
1.8x102¢
7.0x10?
5.1x10?
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Figure S2. Performance of the top models for transmission rate in response to variation in
maximum surface area-specific feeding rate, f , and half-saturation constant, K. Models are
judged by Akaike Information Criterion (AIC); lower AIC indicates better support for a model.
Hypotheses 3.a and 2.a involve clearance rate based on type I functional response and either
surface area or length of the gut (respectively), while hypotheses 3.c and 2.c use the type I1I

functional response for clearance rate and surface area or length of gut (respectively).

Figure S3. Behavior of the two-best fitting models over gradients of food and spore density for
three different sizes of animals. These predictions emphasize importance of body size for
infection prevalence: large animals become much more readily infected than smaller animals
overall. Additionally, variation in food density (high levels for type I functional responses, low
and high levels for type III functional responses) matters most for transmission rate when spores
are dense enough to cause intermediate levels of infection. At low and high levels of infection,

food density matters little.
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Figure S3.

Infection prevalence

1.0
0.8
0.6
0.4
0.2

1.0
0.8
0.6
0.4
0.2

1.0
0.8
0.6
0.4
0.2

Functional response

Type |

Spores (#/L x 10%)
B 25 .............. 1

I

t~
~. .

— -
T~

e _——a

2.0

3.0

Type Il

Algal food density (mg dry/L)

Hall et al. Eating yourself sick

(ww Q1) |lews

< |
=3 m O
I O
3 g
K<
B '/" ....... ~-. -~ m 6
S T -
-I. h 3 D
g 3 5
D 1 e e
—
-f m
=
''''' @
P i ™
; RERN —~~
-I' b T N
l. .o
.................................... 3
T 3
ST T Ty =
Supp. App. 2




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


