
Table S1: Candidate models fitted to ingestion rates and respiration rates. The βi are

fitted parameters, x is algal concentration, and y is log10-scale dissipation rate.

M1: f = β0 +β1x +β2y +β3xy +β4x
2 +β5y

2 +β6x
2y +β7xy

2 + β8x
2y2

M2: f = β0 +β1x +β2y +β3xy +β4x
2 +β5y

2 +β6x
2y +β7xy

2

M3: f = β0 +β1x +β2y +β3xy +β4x
2 +β5y

2 +β6xy
2

M4: f = β0 +β1x +β2y +β3xy +β4y
2 +β5xy

2

M5: f = β0 +β1x +β2y +β3xy +β4x
2 +β5y

2 +β6x
2y

M6: f = β0 +β1x +β2y +β3xy +β4x
2 +β5x

2y

M7: f = β0 +β1x +β2y +β3xy +β4x
2 +β5y

2

M8: f = β0 +β1x +β2y +β3xy +β4y
2

M9: f = β0 +β1x +β2y +β3xy +β4x
2

M10: f = β0 +β1x +β2y +β3xy
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Table S2: Model selection results based on the Akaike information criterion with

small-sample correction (AICc). Models are ranked in order of increasing AICci. Also

given are number of parameters K, relative value ∆i = AICci −min(AICc), and the Akaike

weights wi. Selected models are in bold.

A. Ingestion

model # K AICci ∆i wi

M2 8 540.0 0 0.933

M1 9 545.4 5.36 6.40× 10−2

M5 7 551.9 11.9 2.40× 10−3

M7 6 556.1 16.1 3.00× 10−4

M6 6 557.2 17.2 1.75× 10−4

M8 5 561.4 21.4 2.15× 10−5

M4 6 565.6 25.6 2.56× 10−6

M10 4 576.3 36.3 1.24× 10−8

M3 7 577.2 37.2 7.86× 10−9

M9 5 587.9 47.8 3.86× 10−11

B. Respiration

model # K AICci ∆i wi

M9 5 395.6 0 0.364

M10 4 396.5 0.95 0.226

M7 6 398.1 2.51 0.104

M4 6 398.2 2.65 9.66× 10−2

M8 5 399.3 3.67 5.84× 10−2

M6 6 399.6 3.98 4.97× 10−2

M5 7 399.6 4.03 4.84× 10−2

M3 7 399.9 4.34 4.15× 10−2

M2 8 402.8 7.17 1.01× 10−2

M1 9 406.0 10.4 1.97× 10−3
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Table S3: Regression results for trends in larval behavior over time. Includes stirring

frequency (f), replicate number (Rep), flow condition observed by PIV (T, turbulent; S,

still), and parameters and statistics from linear regressions y = b0x+ b1, where x is time

and y is number of instantaneous observations, mean vertical behavioral velocity,

percentage of larvae diving, or mean propulsive force from PIV datasets collected at 30-min

intervals. Bold indicates p-values significant at the Bonferroni-corrected α = 0.0125, and

R2 is coefficient of determination.

# observations 〈wb〉 (cm s−1)

f Rep PIV b0 b1 p R2 b0 b1 p R2

(rpm) (#) (T/S) (×103) (×10−5)

125 1 S 0.45 3.6 0.03 0.73 -0.06 0.04 0.46 0.14

125 2 T 0.014 4.1 0.81 0.01 -0.21 -0.05 0.58 0.07

125 3 S 0.11 3.6 0.41 0.14 -0.13 0.05 0.27 0.24

125 4 T 0.16 7.0 0.06 0.55 0.31 0.04 0.02 0.71

350 1 S 0.16 3.3 0.21 0.30 0.05 0.04 0.70 0.03

350 2 T -006 0.21 0.17 0.34 0.29 -0.03 0.40 0.14

350 3 S 0.41 3.6 0.01 0.85 -0.28 0.04 0.02 0.78

350 4 T -0.026 0.35 < 10−3 0.93 0.24 0.04 0.43 0.13

350 5 S 0.28 3.9 0.11 0.44 -0.02 0.03 0.89 0.00

% diving 〈Fv〉 (N)

f Rep PIV b0 b1 p R2 b0 b1 p R2

(rpm) (#) (T/S) (×10−4) (×10−13) (×10−7)

125 1 S -0.31 0.29 0.21 0.35 -0.29 0.26 0.42 0.17

125 2 T -0.20 1.1 0.73 0.03 -0.71 0.25 0.60 0.06

125 3 S 0.01 0.00 0.41 0.14 -0.33 0.28 0.34 0.18

125 4 T 0.09 0.13 0.55 0.08 0.86 0.27 0.02 0.72

350 1 S -0.11 0.16 0.36 0.17 0.11 0.32 0.74 0.02

350 2 T 0.41 1.8 0.81 0.01 0.32 0.31 0.84 0.01

350 3 S 0.05 -0.01 0.13 0.48 -0.88 0.30 0.01 0.82

350 4 T 0.70 0.05 0.43 0.13 0.07 0.26 0.97 0.00

350 5 S -0.02 0.09 0.91 0.00 0.13 0.27 0.73 0.03
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Table S4: Regression results for trends in turbulence over time. Includes stirring frequency

(f), replicate number (Rep), flow condition observed by PIV (T, turbulent; S, still), and

parameters and statistics from linear regressions y = b0x+ b1, where x is time and y is

dissipation rate or vorticity magnitude from PIV datasets collected at 30-min intervals.

Bold indicates p-values significant at the Bonferroni-corrected α = 0.025, and R2 is

coefficient of determination.

〈ε〉 (m2 s−3)

f Rep PIV b0 b1 p R2

(rpm) (#) (T/S)

125 1 S 1.7× 10−12 2.1× 10−8 0.03 0.74

125 2 T −2.4× 10−11 3.4× 10−6 0.34 0.18

125 3 S 9.8× 10−13 9.5× 10−9 0.03 0.64

125 4 T 5.6× 10−11 1.5× 10−6 0.01 0.78

350 1 S 1.1× 10−12 1.4× 10−8 0.07 0.50

350 2 T −4.7× 10−9 1.2× 10−4 < 0.01 0.85

350 3 S 1.0× 10−13 1.6× 10−8 0.77 0.02

350 4 T 3.4× 10−9 2.1× 10−5 0.01 0.78

350 5 S 1.4× 10−12 1.3× 10−8 0.02 0.72

〈|ξ|〉 (s−1)

f Rep PIV b0 b1 p R2

(rpm) (#) (T/S)

125 1 S 1.9× 10−6 5.2× 10−2 0.03 0.72

125 2 T 3.2× 10−5 3.0× 10−1 0.01 0.73

125 3 S 1.5× 10−6 3.4× 10−2 0.05 0.56

125 4 T 4.1× 10−6 2.7× 10−1 0.01 0.80

350 1 S 1.6× 10−6 4.0× 10−2 0.11 0.43

350 2 T −3.6× 10−5 2.5 0.30 0.21

350 3 S 3.1× 10−7 4.7× 10−2 0.70 0.04

350 4 T −7.4× 10−5 2.4 0.09 0.48

350 5 S 1.6× 10−6 4.1× 10−1 0.03 0.66
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Figure S1: Additional oyster larval behavior metrics versus dissipation rate ε.

Instantaneous measurements on individual larvae are binned by dissipation rate (N = 100)

and shown as mean ±1 SE. Separate estimates are shown for larvae propelling themselves

upward (left) and downward (right) relative to the body axis. A-B) Larval particle

Reynolds number Rep; horizontal dashed line indicates Rep = 1. C-D) Power output Po.

E-F) Swimming efficiency ηs. G-H) Mass-specific cost of transport COT . Swimming

efficiency and cost of transport are computed using instantaneous power output or vector

velocity and flask-averaged active metabolic rates Eactive. Vertical dashed lines indicate

dissipation rate where larvae and Kolmogorov-scale eddies have the same length scale.
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