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“Lex Groovius” 



Radiative Transfer in the Ocean 

( )',' φθL( )φθ,L

dl 

loss by 
scattering 

(b) 

loss by 
absorption 
(a) 

gain from 
scattering 

c ≡ a + b 

Inherent Optical Properties (IOPs)  
Depend only on substances in water 
[Attenuation (c), Absorption (a), Scattering, (b), and related subfractions] 
 
Apparent Optical Properties (AOPs)  
Depend on substances in water AND ambient light field 
[Reflectance (R), Diffuse attenuation (K), and related parameters] 
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Volume Scattering Function (VSF) defined 

dV 

dI(θ) 

E 

dI(θ) radiant flux 
in direction 
dθ (W sr-1) 

dV elemental 
volume (m3) 

E incident 
irradiance 
(W m-2) 



Typical VSF 
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Typically, only ~0.3-3% of scattering (b) is backscattering (bb) 
(however, in clear waters, bw can increase this %)  

Scripps Pier, 2008 

bubble-laden 

sediment-laden 

background 

Twardowski et al. (2012) 



VSF integration to obtain b 

( ) ( ) θθβθπ
π

db ∫=
0

sin2
Assuming 
azimuthal 
symmetry 

Remember… 

perimeter = 2πr 
solid angle, dω = 2πr dθ = 2πsin(θ)dθ (sr) θ

r=sin(θ)

dV

θ=0 

θ=π 

unit 
radian 
sphere 

The 2πsin(θ) effectively “weights” 
contribution of β to b 

The contribution of β to b is zero at θ=0 and θ=π, 
even though β is nonzero 



Scattering components 

( ) ( ) θθβθπ db
j

i
x ∫= sin2

Also with respect to angular distribution: 

Forward scattering 
set x = f 

[i , j] = [0 , π/2] 

Backscattering 
set x = b 

[i , j] = [π/2, π] 

Can partition with respect to constituent components…, e.g.: 

Total scattering 
set x = t 

[i , j] = [0 , π] 

)()()( λλλ pwt bbb += Units m-1 



Other scattering properties 

( ) ( ) ( ) θθθθβπθ
π

dg sincos~2)cos(
0
∫==

Asymmetry parameter (mean cosine): 

Phase function: 

If symmetric around 90°, g = 0 
If highly skewed g → 1 

( ) ( )
b
θβθβ =

~
Units (sr-1) 



VSF Measurement Considerations 

 6+ orders of magnitude variation 
in intensity from the near-forward 
to backward in single VSF 

 several orders of magnitude 
natural dynamic range in 
intensity at any single angle 

 rapid temporal variability in 
particle fields in surface waters 

 rejecting ambient light is 
challenging at surface, 
particularly for low scattering 
signals in the backward 

 calibration without absolute 
“standard”  



Measuring the VSF: MASCOT 
(HBOI) 

 Measures VSF from 
10°(10°)170° 

 0.8-5° detector FOVs 
 20 Hz sampling rate 
 Wedge depolarizer on 

source 



LISST-100X (Sequoia) 



  

Sequoia Type-B LISST 
0.01 to 12.9 deg 
32 log-space increments 

MASCOT 
10 to 170 deg 
10 deg increments 



VSF profile data 
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( ) ( ) θθβθπ db
j

i
x ∫= sin2

Integrating the VSF: test closure 



Cumulative scattering contribution 
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Analytical modeling: Beardsley-Zaneveld (1969) 
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Excellent fitting algorithm in backward  
(as noted by Balch et al. and others) 

𝛽𝛽 𝜃𝜃 =
𝛽𝛽0

(1 − 𝐹𝐹 cos𝜃𝜃)4(1 + 𝐵𝐵 cos𝜃𝜃)4 
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Analytical modeling: fitted Kattawar-Haltrin 
2-term, 1-parameter Henyey-Greenstein 

h(g) and α(g) 
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Analytical modeling: fitted Kopelevich 
Fit 2 basis vectors recommended by Kopelevich (1983)  
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Very good results > ~0.6 deg 
(as noted by Berthon et al. 2007) 
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Analytical modeling: fitted Kopelevich 

SABOR 
NW Atlantic 08/2014 
>10 deg only 

N = 2117 

%𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 9.04% 
βp (1/m-sr) 

angle (deg) 



Analytical modeling: fitted Fournier-Forand (1994, 1999) 
see Jonasz and Fournier (2007, with erratum) 

10
-2

10
-1

10 0 10 1 10 2 10 3

10
-3

10
-2

10
-1

10 0

10 1

10 2

10 3

10

    

6.3803

10
-2

10
-1

10 0 10 1 10 2 10 3

10
-4

10
-2

10 0

10 2

10

    

13.9695

Excellent fits for entire angular range (0.079 to 180 deg) 
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Cluster 
analysis 

After  
Moore et al. 
(2009, 2014, 
2015) 
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2 clusters derived from 
NY bight data set 

Kopelevich 
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angle (deg) 

clusters are very close in shape… 
i.e. little apparent variability in shape 

Twardowski and Moore (unpubl) 



Fitting 2 clusters from NY Bight 11/2007 
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>10 deg only 



Backward phase function (i.e., VSF shape) 

Remarkably consistent shape… 
Important implications for ocean color remote sensing 

Sullivan and Twardowski (2009) 
>7000 1-m averaged measurements 

Fournier-Forand (1994) 
analytical phase functions 

Zhang et al. (2017) 

However, some inconsistency 
in current literature… 



Constant backward VSF shape appears realistic… 

Tonizzo et al. (2017) val data set 

Radiative transfer simulations assuming 
constant backward VSF shape  
 
Results are equivalent to simulations 
using measured VSFs 

Twardowski and Tonizzo (in review) 



Measuring the VSF: WET Labs ECOs 



Measuring the VSF: IMO-SC6 

6 wavelengths, centroid angle ~120 deg 



LISST-VSF (Sequoia) 



I-VSF 
Helmholtz-Zentrum Geesthacht (HZG) 

Tan et al. (2013) 



Measuring the VSF: MVSM 
(Marine Hydrophysical Institute, Academy 
of Sciences of the Ukraine) 

Lee and Lewis (2003) 



POLVSM 
(LOV) 

Chami et al. (2014) 
Harmel et al. (2015) 



BI-200 Goniometer  
(Brookhaven) 



Near β(180), coherent scattering 

Mishchenko et al. 2002 

Phases interact in a 
constructive way to 
enhance scattering 

near 180 deg 



“Turbidity” ? “NTU” measurements…? 
 Typically a measurement of scattering ~90° but many 

sensors use angles > 90° 
 Spectral characteristics vary (“white light,” 880 nm, etc.) 
 Angular weighting (∆θ) varies 
 Calibrated to formazin particles (phase function looks 

nothing like that of the real ocean) 

Virtually every turbidity measurement, and NTU, is different. 

Turbidity is not “water clarity” (c is best for estimating this). 

Signal may be correlated with backscattering. 

So what does this mean? 



V, H linear 
polarization 
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INCIDENT 
BEAM 

SCATTERED 
BEAM 

Mueller matrix 
(for a “scattering event”) 

total intensity 

(θ, λ) 

Polarized scattering 

Stokes 
vector 
describing 
intensity and 
polarization 
of incident 
beam 

Every element has wavelength and angular dependencies 



Averaged from Atlantic and Pacific Oceans 
> 60 samples 

Mueller matrix: Voss and Fry (1984) 
All normalized to S11 Modeled for very small particles (Rayleigh) 



Polarization: Measuring the Mueller matrix 

Bohren and Huffman 1983 
 

dV 

dI(θ) 

E 

dI(θ) radiant flux 
in direction 
dθ (W sr-1) 

dV elemental 
volume (m3) 

E incident 
irradiance 
(W m-2) 



Voss and Fry (1984): Mueller matrix 

S12/S11 S13/S11 S14/S11 
Degree of Linear 

Polarization 
 

DoLP  = -S12 / S11 
       = -(H-V)/(H+V) 

 

H = ½(S11 + S12) 
V = ½(S11 – S12) 

 

4 positions 

1 - OPEN 

2 - DARK 

3 - H 

4 - V 

MASCOT: POLMOD 



Measuring polarization 

Measuring S12 
 

H = ½(S11 + S12) 
V = ½(S11 – S12) 

 

-S12 / S11 = -(H-V)/(H+V) 
 

S12 = H-V  and  
S11 = H+V 

 
 

Measuring S13 
 

O+ = ½(S11 + S13) 
O- = ½(S11 – S13) 

 

-S13 / S11 =  -(O+ - O-)                           
 (O+ + O-) 

 

S13 = O+ - O-  and  
S11 = O+ + O- 

 
 

Measuring S14 
 

R = ½(S11 + S14) 
L = ½(S11 – S14) 

 

-S14 / S11 = -(R-L)/(R+L) 
 

S14 = R-L  and  
S11 = R+L 

 
 

circular oblique linear linear 

• however, there are transmission losses due to the filters (~90% T) 
• ratiometric values are fine, as transmission factors cancel 

 
“true”  S11 = (H + V)/T (where T = 0.9) 

 
S11 can be validated with direct open path measurement   

 



angle (°) 

β p
 

angle (°) 

β p
 

angle (°) 

β p
 

angle (°) 

DoLP  = -S12 / S11= -(H-V)/(H+V) 

Unpolarized 
(S11) 

V 

H 

Rayleigh 
ideal 

Curaçao, 2012: single vertical profile 

• Ligurian Sea (S13 and S14 also) 
• NY bight  
• Santa Barbara Channel 
• Gulf of Mexico 
• Port Aransas, TX 
• Florida Keys (2X) 
• Curacao 
• East Sound, WA 
• Florida, Indian lagoon 
• N. Lake Michigan 

Cruise locations with MASCOT 
polarization measurements 

(since 2008)  



Polarized scattering measurements 

S12/S11:  
degree of  
linear polarization 

Santa Barbara Channel, September 2008 

There are only 3 other 
measurements of 

S12/S11 for ocean water 
in the literature! 



Lorenz-Mie asymmetric  
hexahedra 

PSD slope, s angle 
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angle PSD slope, s 
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dD
dNDF −==)(
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n=1.10 

(               ) (   ) 

Twardowski, unpubl 



angle PSD slope 

D
oL

P 

angle 

slope 

asymmetric hexahedra 

angle 

(               ) 

– Increasing nonsphericity lowers DoLP 
and shifts the DoLP peak to larger angles 

– Increasing refractive index lowers DoLP, 
particularly for populations with relatively 
flat size distributions 

– As size distributions become 
increasingly flat, the DoLP decreases and 
the maximum shifts to larger angles n=1.20 

n=1.02 si
ze

 d
is

tri
bu

tio
n 

sl
op
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Degree of Linear Polarization 

another 
view 

Twardowski, unpubl 



Polarized scattering 

Volten et al. (1998)  

sediment samples 

phytoplankton species 

Included reflection 
corrections 



Interpreting polarized scattering 

Much to be done! 

The angular and spectral characteristics of the Mueller 
scattering matrix parameters are a function of several 
properties of the particle population, including: 

 Refractive index composition 
 Size distribution 
 Particle shape 
 Particle orientation 

 



Scattering components 

• Pure seawater (molecular) 
• Turbulence (i.e., refractive index discontinuities) 
• Particles 
• Bubbles 

 



Scattering by pure seawater – most literature pre~2006 

VSF of water using Morel (1974) 

-The term (1+0.3S/37) is from Morel’s experimental data with 
37 ppt seawater 

-The term 1.38(λ/500nm)-4.32 describes β(90) and was obtained 
by a fit to Morel’s computed results 

-Computed from Einstein-Smoluchowsky theory 

βw(θ,λ,S,T=20°C)=1.38(λ/500nm)-4.32 (1+0.3S/37)10-4 (1+cos2θ(1-δ)/(1+δ))  
(where depolarization ratio, δ = 0.09) 



-Also uses Einstein-Smoluchowsky theory, but with updated constants, mostly derived 
from experimental data from the 1970’s 

VSF of water using Buiteveld et al. (1994) and 
Morel’s salinity term:  

(reviewed in Twardowski et al. 2007) 

Scattering by pure seawater, literature ~2007-2008 

-The “famous” -4.32 exponent for spectral scattering of water is now -4.14 because 
of a reformulation of the refractive index of water and the isothermal 
compressibility of water 

-The depolarization ratio used is 0.051 after Farinato and Rowell (1974)  
 this is a critical area of uncertainty – needs further work 



-Also uses Einstein-Smoluchowsky theory, but uses density derivative for refractive 
index fluctuations with updated constants – more accurate than approximation with 
pressure derivative 

Zhang and Hu (2009); Zhang et al. (2009) 
Review: Zhang (2012) 

These are currently considered the most accurate values (probably ±2-4%) but 
rigorous experimental verification is still needed 

 

    Agrees well with experimental work of Morel (1968) 

Scattering by pure seawater (current) 

-The depolarization ratio used is 0.039, also after Farinato and Rowell (1974) 
 this is a critical area of uncertainty – needs further work 

For backscattering by seawater, divide bw by 2. 



Scattering by pure seawater 

Twardowski et al. 2007 

Backscattering by seawater 
can be 90+% of total bb in 
the very clear ocean. 
Accuracy is very important 
if we are interested in bbp 



Scattering by pure seawater 

Twardowski et al. 2007 

Backscattering by seawater 
can be 90+% of total bb in 
the very clear ocean. 
Accuracy is very important 
if we are interested in bbp 

total 

water 

particles 

So. Pacific gyre – 2004 



Turbulence (refractive index discontinuities) 

 (0.057°) radians 

VSF 
(m-1 sr-1) 

- - - - - 

Can enhance scattering at angles typically <0.1° 

∆T = 0.9°C 

Turbulence is not included 
in most measurements of 

attenuation because 
acceptance angle is not 

small enough  
(exception: LISST) 



Turbulence measurement with LISST-100X 

dn/dt
from T&S

turbulence indicator
from LISST VSF

de
p

th
 (

m
)

dn/dt
from T&S

turbulence indicator
from LISST VSF

de
p

th
 (

m
)

Slivkoff and Twardowski, unpub 

Hawaii 
09/2009 



Particle scattering 

Refraction + 
reflection 

Refraction + 
reflection 

reflection 

 
diffraction 

Refraction + 
transmission 

Kirk 1994 



Stramski, D., E. Boss, D. Bogucki, and K. J. Voss, 2004. The role 
of seawater constituents in light backscattering in the ocean. 
Progress in Oceanography, 61(1), 27-55.  

“…our present-day interpretation and detailed 
understanding of major sources of 
backscattering and its variability in the ocean are 
uncertain and controversial.” 



The Enigma of Phytoplankton 
Backscattering… 

Modeling phytoplankton as homogeneous spheres 
results in backscattering levels too low (only a few 
percent contribution) to be consistent with their 

influence on remote sensing reflectance (RRS). 
 

Stramski and Kiefer 1991; Stramski et al. 2001 



Testing the “Complex Particle” Hypothesis 

Thalassiosira 
weissflogii 

Chaetoceros socialis 

Gyrodinium instriatum 

~50 mm diameter 

~10 µm cell diameter 
Up to 1 mm colonies 

~25 µm diameter 



Background is usually not considered in scattering 
measurements in phytoplankton cultures 

 

The background in cultures is important 

 Thalassiosira C. socialis Gyrodinium 
Fraction bbp 41% 53% 73% 
bbp/bp 0.004 0.035 0.034 
 

Background (<10 µm fraction) in culture experiments 

Twardowski, Sullivan, McFarland (unpubl) 



Phytoplankton scattering:  
measurements and modeling 

bbp/bp 

 

Measured 
Mie 

theory 

Coated 
Mie 

theory 
Thalassiosira cells 0.013 0.006 0.013 
Gyrodinium cells 0.006 0.003 0.007 
C. socialis cells 0.004 0.0006 0.0237 
C. socialis 
  1cell Qbb 
  2colony Qb 

0.004 0.004 

 

Twardowski, Sullivan, McFarland (unpubl) 



Imaging Particle Backscattering 

 

sw sample 
glass slide 
 

microscope 
objective 
 

laser 
 

glass coverslip 
 

microscope 
 

          
         

Backscattering imaged at ~140° 

Twardowski, Sullivan, McFarland (unpubl) 



Laser backscattering image 
 

Laser direction 

Imaging Particle Backscattering 

Thalassiosira weissflogii 

Institut für Ostseeforschung WarnemündeInstitut für Ostseeforschung Warnemünde

Need hi  
refractive  
index  
difference 
(np – nm) 

Twardowski, Sullivan, McFarland (unpubl) 
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Backscattering ratio and chlorophyll 

Twardowski et al. 2001 Sullivan et al. 2005 

~0.5% floor 

Gulf of California 
9 locations around  

the coastal US 



Phytoplankton bb/b 

bb(510)
b(510)

hard frustule hard 
theca

soft 
theca

soft cell membrane

Coating Composition

bb(510)
b(510)

hard frustule hard 
theca

soft 
theca

soft cell membrane

Coating Composition

Range for phytoplankton 
modeled as homogeneous 
spheres 

Approx. median for modeled 
phytoplankton 

Experimental culture work of  Vaillancourt et al. 2004 
28 phytoplankton 

Field and culture results, 
coated sphere modeling 

0.5% 

Phytoplankton likely do make a significant direct contribution to bbp 



Akashiwo Layer in Monterey Bay 
BULK REFRACTIVE INDEX, n 

PARTICULATE BACKSCATTERING RATIO 

SIZE DISTRIBUTION SLOPE, γ 

CHLOROPHYLL (mg m-3) 

Sullivan and Donaghay (unpubl) 

Akashiwo et al. 
bbp (532) /bp(532) ≈ 0.005 

~20% of bbp(532) 



Anomalous dispersion 

Spectral and angular scattering intensity of 
a particle is principally dependent on: 
 size relative to λλ   
 complex refractive index relative to 

the medium (n – in’) 

Stramski et al. 1988 

Synechocystis 

Anomalous dispersion 
describes how particle 
absorption alters the 

refractive index spectrum,  
i.e., if you change ap, you 

will change bp, bbp 

Zaneveld and Kitchen 1995 

around absorption peak 



Spectral scattering by particles 

Stavn and Richter 2009 

bp = σ PIM bp = σ POM 

σ σ 



Spectral backscattering ratio by particles 

McKee et al. 2009 

For size distribution described by power law, 
with relatively low absorption, theory predicts 
spectrally independent bbp/bp….  
(e.g. Twardowski et al. 2001) 

Whitmire et al. 2009 

Bristol Channel 



Models for computing particle scattering 

• Rayleigh 
• Lorenz-Mie (coated sphere, multi-layer sphere) 
• van de Hulst anomalous diffraction approximation 
• Geometric optics (IGOM, RBR) 
• Discrete dipole approximation (DDA) 
• Finite difference, time-domain (FDTD) 
• Pseudo-spectral time-domain (PSTD) 
• T-matrix (invariant imbedding, multiple sphere, 

extended boundary condition, many body iterative…) 

 
Each has restrictions: size ranges, n, shape and symmetries 



Phase functions of randomly oriented asymmetric 
hexahedra (mineral-mimicking) 

Twardowski et al. (2012) 
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Bubbles 

single bubble theory 

• Different particle populations exhibit 
different VSF shapes 

• Theoretical bubble VSFs verified with in 
situ measurements 

• Currently scattering is the only method 
of resolving small bubbles in seawater 

backscattering is 
higher with 

coating 
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Scripps Pier, 2008 



Polarized scattering: effects of bubbles 

S12/S11: degree of linear polarization 

Twardowski et al. (unpubl) 



VSF measurement detail 



Overlapping volume 
defines W(θ) 

β(θ) measurements are always resolved over a range of angles 

W(θ)     weighting function 

θ   centroid angle 

VSF measurement detail 



ECO-VSF geometry 
(150°) ECO-BB geometry 

Example of WET Labs ECO geometries 



WET Labs MCOMS 



Determining W(θ) 

• Step virtual plaque through 
sample volume 

• Determine area where source and 
detector beam images overlap for 
each z step 

• Calculate power returned to 
detector at each dV in the 
overlapping area (note there is no 
consideration of VSF in doing this) 

• Assign θ to each dV 
• Compile results (i.e., fill θ bins) to 

derive weighting function 
 

Experimentally (Maffione and Dana 1997) – the plaque method  

Analytically (Sullivan et al. 2013) – the “virtual plaque” method 

VIRTUAL METHOD 



ECO weighting function history 

40 60 80 100 120 140 160 180
0

0.01

0.02

0.03

0.04

0.05

0.06

θ (deg) 

W(θ) 

red – ECO-VSF 
           original, ~2000 
blu – ECO-VSF 
           ~2009, Sully et al. 2013 
grn – ECO-NTU 
           ~2009, Sully et al. 2013 
blk – ECO-BB 
          ~2009, Sully et al. 2013 
 - -  – ECO-BB current 



Calibration: Step 1 
Compute phase function of easily modeled particle solution 

(e.g., microspherical beads) and convolve with W(θ) 
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0.004

0.006

0.008

0.01

0.012

0.014
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0.018

0.02

β(θ)/b for  
9.8 um bead from 
Lorenz-Mie theory 
 

β(θ)/b for  
2.0 um bead from 
Lorenz-Mie theory 

)(~ θβ

θ 

W(θ) 

*use a Rayleigh scatterer (d < λ) for best results 



Calibration: Step 2 
Place sensor in the solution with known phase function and measure raw 

digital counts and b (with ac9) 
 

Intercepts are nonzero because 
1) scattering sensor dark counts 
2) ac9 is not calibrated precisely 
3) insufficient water purity  
 
these do not matter because 
the slope is what you care 
about, i.e., the change in counts 
per change in b 

Experimental data 



Calibration: Step 3 

Compute scaling factor, SF  

countscounts
b

b
SF )()( θβθβ

==

theory 

experimental 



Calibration: Step 4 

Determine dark offset, DO 
  
 -black tape over  

      detector only 
 -put in water to match  
     refractive index  
-average time record 
     (~30 s) 
 



Applying the calibration 

(       -      ) raw 
counts 

dark 
offset 

scaling 
factor )(θβ = 

 All β(θ) measurements are not equal due to instrument-specific W(θ) 

Important… 

 Measurements of β(θ) in the field will include water. Water from highest 
quality purification systems is not close to being clean enough for 
calibations (pure water itself is several counts of signal) 

 Ambient light rejection circuitry important for backscattering measurements 



Correction for attenuation 
  Sometimes required because light is attenuated on its 

way to and from the sample volume  

For bead calibration, scattering portion of attenuation is inherently corrected 
(close enough for ECOs…) 

only need to correct for absorption when it is very high (> ~2 1/m) 

βcorr = βmeas exp(aL) 

This is an approximation, valid when pathlength L is small 



When pathlength is not small: MASCOT 
(Multi-Angle SCattering Optical Tool) 



Full correction for attenuation 
  

][][)( wpgp aabL
iii

m

cal
i efD

R
R ++−Φ= εθβ

R – source references 
ε – fraction of scattering that is not included in the measurement 

See Twardowski et al. (2012) for full details 

L ~ 20 cm 



Obtaining backscattering coefficients with β at limited θ  

With a single β(θ) in the backward hemisphere 

bbp = χ(θ)2πβp(θ) 
Much discussion over which θ and which χ to use: 

 Oishi (1990):  120°  

 Maffione and Dana (1997):  140 ° 
 Boss and Pegau (2001): 117 ° 
 Sullivan and Twardowski (2009): 118 °  
 

For most accurate current protocol, see Sullivan et al. (2013) 



Deriving total scattering (b) from a and c: WET Labs ac-9 and ac-s 

filter  
wheel 

Linear Variable Filters (LVFs) 

Sullivan and Donaghay (2004) 
Irish fjord 

Stahr and Cullen (2003) 
In culture 

ac-9 has 9 individual 
interference filters 

ac-s 



cpg, apg, ag, cp, ap, bp from dual ac’s 

unfiltered (separate intakes) 
 
0.2 µm pre-filter (using Y intake) 

degassing “Y’s” 
 (pumps below Y’s) 

in-line flow sensor 

“Y” on outtakes 

“smooth” flow paths  



Anatomy of a beam attenuation meter (transmissometer) 

Φl 

Φ0 
l 

Problem: some scattered light also reaching detector The theoretically ideal attenuation meter 
has an acceptance angle of ~0° but at 0° no 
light is received – need to compromise 

collimating 
optics 

collimating 
optics 



Beam attenuation errors from near-forward scattered light 

Instrument design must 
make compromises in 
acceptance angle, θa : 
• Size 
• S:N, accuracy 
• Turbulence at <0.1° 

( ) ( ) θθθβπ
θ

θ dberror
a

a ∫==
~

0~
:0 sin2

o

FOV %b detected 
<0.1° few percent? 
0.7°  15-25% 
0.93°  19-30% 
1.5 °  25-37% 
1.9 °  28-42% 

based 
on  
Petzold 
VSFs 

volume scattering function, β(θ) 
Remember… 

from C. Roesler Errors dependent on both  
optical geometry  

AND  
natural shape of VSF 

0.93 
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pathlength, l (cm) 

dc 
c 

Accuracy is 
optimized 
when dc/c is 
minimized 

c = 4 m-1 l = 1/c 

Minimum 
occurs when 
cl ≈ 1 
 

l

l

c
edT

c
dc c

≈accuracy =  

Signal fluctuations/electronic noise 

Accuracy 

Choose 
pathlength 
accordingly… 



Reflective tube method for absorption 
    

beam passing 
through sample

quartz tube
thin annular volume of air

plastic flow cell cover

beam passing 
through sample

quartz tube
thin annular volume of air

plastic flow cell cover

    

Forward scattered light 
from ~0 to 41.7 degrees is 
included in the signal 
measured by the detector

from Zaneveld et al. (1992) 



Scattering error with reflective tube absorption 

 Scattered light from ~41°-180° not measured 
 error usually ~15-22% of b and there are correction schemes  
 (see Zaneveld et al. 1994) 

( ) ( ) θθθβθπ dWerror ∫=
o

o

180

0

sin)(2

There is a weighting function, W(θ) 
that defines the scattering error: 

Can find r value that 
provides closest results to 
PSICAM (R. Rottgers) 
• Found 97% to 98% 

(Stockley et al., in prep) 
• Variability possibly 

attributed to aging ac 
device tubes 

McKee et al. (2013) 



Measuring total scattering, b 
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pt1 001 0 001 30z
pt1 001 0 002 30z
pt1 001 0 005 50z
pt15 001 pt5 005 30z
pt2 001 0 005 30z
pt2 001 pt5 005 30z
sin
pt15 001 0 005 30z

1.5 deg 2 deg

AD  BD c SW

Twardowski et al. (unpub, 2006-2010) 

( ) ( ) θθβθπ
π

db ∫=
0

sin2

Remember… 

AUV-b 

Modeling 

Very close 
to sin(θ) 
weighting 
function 



Combination bb-b meter 
 
Fry and Twardowski 
NSF project 



Interpretation and Application 



General paths for application 

Empirical: statistical correlations 

 AOPs         IOPs              biogeochemical properties 

Analytical: from first principles 

Usually empirical methods are based on some theoretical principle, and “analytical” 
methods usually must include some empiricism. 



Scattering as a proxy for biogeochemical properties 

 Some biogeochemical properties that influence optical properties: 
chlorophyll, phytoplankton pigments, particle size, particle density, 
particle composition, particle shape, particle concentration, total 

particle mass (TSM, SPM), POM/C, DOM/C, biomass, humic substances, 
hydrocarbons, CaCO3,…  

However: pools of particulate and dissolved matter can be highly 
variable and complex in composition, especially in coastal regions, 

usually confounding simple relationships. 

A common example → Beer’s Law:  IOP = ε[conc] 



Links Between IOPs 
& Biogeochemicals 

Table 1. Some biogeochemical properties derived from optical properties. 
 

Biogeochemical 
property Optical Property Example Reference(s) 

1) cp or bp Peterson 1978; Gardner et al. 1993, 
2001; Loisel and Morel 1998; Bishop 
1999; Bishop et al. 2002; Claustre et 
al. 1999, 2000; Mishonov et al. 2003 

Particulate Organic 
Carbon (POC) 

2) bbp Stramski et al. 1999; Balch et al. 1999 
1) cp or bp Peterson 1978; Gardner et al. 1993, 

2001; Walsh et al. 1995; Prahl et al. 
1997 

Total Suspended 
Matter (TSM) 

2) turbidity Fugate and Friedrichs 2002 
1) ag Pages and Gadel 1990; Vodacek et al. 

1997 
Dissolved Organic 
Matter or Carbon 
(DOM, DOC) 2) Fluorescence Coble et al. 1993; Ferrari et al. 1996; 

Klinkhammer et al. 2000 
1) ag, spectral shape Carder et al. 1989; Blough and Green 

1995 
DOM compositiona 

2) Fluorescence, 
multi-spectral 
shapes 

Coble 1996; Del Castillo et al., 1999; 
McKnight et al. 2001 

1) ap Bricaud et al. 1998; Claustre et al. 
2000 

Chlorophyll 

2) Fluorescence e.g., Yentsch and Menzel 1963; 
Claustre et al. 1999 

Phycobiliproteins Fluorescence Cowles et al. 1993; Sosik et al. 2002 
Phytoplankon 
pigment ratios 

ap, spectral shape Trees et al. 2000; Eisner et al. 2003 

Proteins Fluorescence Coble et al. 1993; Mayer et al. 1999 
Hydrocarbons Fluorescence e.g., Holdway et al. 2000 

1) cp, spectral shape Morel 1973; Boss et al. 2001 Particle size 
distribution 2) β(θ) Brown and Gordon 1974; Zaneveld et 

al. 1974; Agrawal and Pottsmith 2000 
1) β(θ) Brown and Gordon 1974; Zaneveld et 

al. 1974 
Particulate 
refractive index 

2) cp(λ), bbp, and bp Twardowski et al. 2001 
Sewage Fluorescence Petrenko et al. 1997 
Nitrate UV absorption Johnson and Coletti 2002  
aFor example – ratio of dissolved humic acid to fulvic acid, DOM molecular size 

distribution, DOM aromaticity, DOM source 

 Chlorophyll 
 POC 
 TSM 
 DOM, DOC 
 Phytoplankton pigments 
 Size distribution 
 Bulk refractive index 
 Sewage 
 Hydrocarbons 
 … 

Twardowski et al. (2005) 
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How is cp (or bp or bbp) linked to particles? 

Widely varying natural size distributions and refractive indices, n, are the main 
reason why cp-TSM, cp-POC etc relationships vary  

Qc is attenuation 
efficiency 

First order approximation of 
natural size distribution, F(r) 

See reviews: Morel and Bricaud 1986 and Morel 1991 
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How is cp (or bp or bbp) linked to particles? 

Can be modeled 
well for spheres 
with van de Hulst 
approximation 



TSM (µg L-1) 

cp 
(m-1) 

cp 
(m-1) 

cp 
(m-1) 

Example:  
cp and TSM 

Peterson 1977 

Reasonable correlations 
for each regression, but 
slopes are different for 
different water masses 



cp and TSM: Long Island Sound 

Groundwater et al. (2012) 



(2011) 



Table 1. Published biogeochemical-optical data. 

reference location 
TSM (µg-m/L) 
  cp

a 
POC (µg-m/L) 
  cp

a 

Peterson (1977) OR coast - nepheloid layer 1600  
 OR coast - clearest waters 2000  
 OR coast - surface 1600  
Mishonov et al. 
(2000) Ross Sea  674 
 NABE  319 
 APFZ  455 
Bishop et al. (1999) N. Pacific  195 
Gardner et al. (1992) N. Atlantic 1020 378 

Gardner et al. (2001) 
NW Atlantic - pre-hurricane 1996, 
surface 1000 400 

 
NW Atlantic - pre-hurricane 1996, 
subsurface 1100 105 

 
NW Atlantic - post-hurricane 1996, 
surface 770 455 

 
NW Atlantic - post-hurricane 1996, 
subsurface 2500 135 

 NW Atlantic - Spring 1997, surface 770  

 
NW Atlantic - Spring 1997, 
subsurface 1700  

 NW Atlantic - Spring 1997, mid-water  1250 
Walsh et al. (1995) Eq. Pac April, 1992 451  
 Eq. Pac October, 1992 642  
Walsh (1990) Gulf of Mexico 660  
Mishonov et al. 
(2003) BATS  323 

 
NABE (revised from Mishonov et al. 
2000)  303 

a – wavelength typically 660 nm 

Published slopes for TSM-cp and POC-cp 

TSM/cp range: 
~450-2500 
 
POC/cp range: 
~100-1250 



Neukermans et al. (2012) 



cp and POC: Mishonov and Gardner 
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		2.6283333333		0.12		5.34175

		2.4941666667		1.38		5.1203333333

		1.6091666667		1.18		4.8468333333

		1.6225		0.88		4.4560833333

		1.76		0.8		3.7918333333

		2.0391666667				5.0421666667

		1.535				4.9086666667

		1.8391666667				31.4826666667

		1.4958333333				30.7845833333

		0.9491666667				33.9246666667

		1.7				15.7981666667

		1.7008333333				7.1500833333

		2.6758333333				5.1411666667

		1.7666666667				3.5456666667

		1.5925				3.588

		1.3375				2.66

		1.53				4.1773333333

		1.3925				4.0666666667

		0.985				4.682

		0.9308333333				13.8906666667

		0.9283333333				10.6500833333

		1.5225				13.9459166667

		1.5758333333				15.60475

		1.4358333333				12.24625

		1.2116666667				7.3424166667

		1.3633333333				11.4486666667

		0.8658333333				4.3253333333

		1.3183333333				6.16175

		1.1875				4.5271666667

		0.8875				5.6765833333

		1.0991666667				5.24675

		1.0325				18.5755833333

		2.1025				16.9638333333

		1.66				17.0094166667

		2.1608333333				11.7215833333

		1.5708333333				7.62225

		1.6358333333				5.74675

		1.5616666667				6.004

		1.2508333333				3.7996666667

		1.0966666667				6.53475

		1.5675				4.5843333333

		1.2466666667				1.37125

		1.6241666667				1.5694166667

		0.9975				1.0819166667

		2.6441666667				1.5115

		2.2041666667				3.6268333333

		1.9883333333				7.09725

		2.705				7.03725

		2.3341666667				8.6986666667

		2.5791666667				7.9303333333

		2.625				6.43425

		2.7625				7.29175

		3.0158333333				8.663

		2.4741666667				8.381

		1.3441666667				8.5609166667

		6.2275				8.509

		8.0783333333				3.1113333333

		6.1825				1.01225

		7.4666666667				2.993

		7.7891666667				3.9931666667

		6.8358333333				5.68375

		6.4658333333				3.9769166667

		4.535				7.2155833333

		2.3666666667				5.1618333333

		3.4225				5.69675

		3.4491666667				4.6658333333

		4.0916666667				5.28175

		8.675				6.0874166667

		8.1916666667				2.41025

		7.9333333333				2.3081666667

		9.1608333333				1.92075

		7.5708333333				2.3243333333

		7.2108333333				3.0748333333

		7.9041666667				3.425

		8.2825				9.5050833333

		5.8275				12.3125

		5.975				12.755

		37.50675				13.7891666667

		38.5684166667				10.938

		37.5143333333				10.9704166667

		37.5898333333				0.8253333333

		30.9959166667				2.0073333333

		38.9315833333				4.8575833333

		44.9939166667				2.7095

		43.4681666667				4.0274166667

		44.2098333333				5.5581666667

		26.5679166667				9.6111666667

		24.7886666667				14.0609166667

		14.16075				15.8283333333

		32.8318333333				15.5676666667

		46.0675833333				17.9540833333

		42.2675				17.623

		44.2871666667				2.1429166667

		41.6965833333				2.3236666667

		41.4185833333				2.1973333333

		50.98675				3.0066666667

		17.1130833333				2.11575

		31.4994166667				3.94875

		32.7984166667				5.3306666667

		37.9366666667				10.2795

		41.5735833333				13.7935

		42.5254166667				15.74325

		38.30825				17.1715833333

		42.7091666667				17.266

		39.03875				1.4635

		19.6165				5.5356666667

		11.8248333333				2.8806666667

		5.5763333333				4.0626666667

		5.336				4.85275

		27.9244166667				6.8969166667

		31.1325				9.68

		27.8165				10.1374166667

		25.9296666667				14.8895

		25.78875				12.0056666667

		15.1030833333				12.6134166667

		19.6891666667				8.458

		16.8308333333				1.1333333333

		17.0376666667				0.7199166667

		12.9149166667				1.558

		6.1273333333				1.724

		8.19575				3.0584166667

		16.1104166667				4.27

		14.0158333333				16.2080833333

		12.1054166667				26.4011666667

		15.5520833333				19.1479166667

		17.57925				18.25125

		15.7020833333				16.40025

		27.2505				15.60875

		32.16425				0.25375

		30.1274166667				0.0430833333

		26.54125				2.1045833333

		11.0801666667				1.5195833333

		12.5934166667				3.8835833333

		35.6274166667				6.40375

		43.90225				11.8834166667

		37.1393333333				20.1054166667

		38.7488333333				25.3120833333

		37.0070833333				28.2581666667

		31.0003333333				26.3048333333

		50.98625				25.8100833333

		53.5225				1.2636666667

		53.52875				1.0896666667

		35.252				1.6435833333

		18.9354166667				2.5199166667

		13.134				4.2636666667

		74.9191666667				4.0283333333

		71.0601666667				6.9625833333

		71.8525				20.82525

		78.19325				24.48725

		71.1315				24.78725

		77.1181666667				23.75975

		75.8924166667				24.8140833333

		82.3980833333				1.8238333333

		83.7810833333				1.1664166667

		37.4083333333				2.1099166667

		18.022				2.5969166667

		3.3489166667				2.98425

		100.3760833333				4.8825

		94.5604166667				7.5039166667

		108.13425				14.5213333333

		95.4208333333				21.1721666667

		108.1190833333				18.2510833333

		107.0543333333				19.7465833333

		105.3144166667				16.3535

		92.0065833333				3.26875

		42.26075				2.96175

		26.01425				2.7945833333

		18.8683333333				2.90875

		10.9265				4.5095833333

		66.1776666667				5.62825

		88.5950833333				19.035

		86.54175				19.491

		87.2348333333				18.4376666667

		98.1591666667				23.2346666667

		64.4336666667				22.5860833333

		28.6895				22.7411666667

		14.5195				2.24425

		16.1629166667				1.7986666667

		13.05325				3.2159166667

		9.3275				3.8176666667

		12.59025				5.1855833333

		64.8006666667				5.3516666667

		65.8785				6.7245

		71.1516666667				7.1421666667

		79.6499166667				6.31675

		80.5286666667				6.7525

		44.3151666667				7.2375

		21.9781666667				7.8425833333

		18.5588333333				9.88575

		10.752				7.9830833333

		10.8125833333				8.0534166667

		7.7269166667				8.0869166667

		8.9979166667				6.5293333333

		38.366				8.4708333333

		36.2340833333				8.0026666667

		37.7335				6.64475

		36.9801666667				5.1370833333

		36.6809166667				5.8909166667

		31.40875				6.635

		37.33325				7.6618333333

		27.6626666667				7.8665

		13.1395				7.6358333333

		9.7111666667				7.808

		8.7320833333				8.3734166667

		7.35525				6.4368333333

		32.6676666667				8.06475

		37.7159166667				6.6675

		35.5073333333				5.0136666667

		32.9758333333				6.3848333333

		29.86825				5.592

		33.8345				7.2733333333

		33.0398333333				7.6845833333

		23.5321666667				6.7733333333

		21.1110833333				9.0333333333

		14.3058333333				6.2338333333

		9.52				5.93775

		10.9904166667				10.0794166667

		65.8014166667				12.7176666667

		63.6149166667				5.3259166667

		60.8803333333				4.9640833333

		65.6129166667				7.5003333333

		70.8553333333				3.9673333333

		75.2615833333				10.0251666667

		88.2650833333				9.9853333333

		68.5169166667				7.7564166667

		18.1471666667				8.7130833333

		11.147				7.8029166667

		9.8083333333				9.90225

		11.8110833333				8.4938333333

		35.6836666667				9.0651666667

		38.7500833333				7.9623333333

		39.0206666667				6.1120833333

		40.4735				5.853

		42.5728333333				8.8293333333

		57.0536666667				8.6911666667

		57.40775				8.6911666667

		57.7335833333				7.0736666667

		69.3525				11.4926666667

		55.0974166667				10.0694166667

		17.6963333333				7.665

		9.0381666667				7.8566666667

		54.37425				8.169

		49.1293333333				6.557

		53.6823333333				5.54975

		48.3006666667				5.58875

		48.5070833333				6.3133333333

		49.319				11.11225

		58.2625833333				9.6879166667

		71.8094166667				15.6059166667

		59.61775				11.6024166667

		38.39375				10.3161666667

		22.72475				14.1124166667

		25.28425				8.5430833333

		49.32825				9.29975

		49.6565				4.5495

		46.9451666667				2.9968333333

		52.893				4.4771666667

		68.86975				4.59225

		63.0771666667				14.3558333333

		57.1745833333				13.7110833333

		24.1804166667				15.05325

		17.2915833333				13.2176666667

		10.5543333333				13.3130833333

		8.8931666667				14.6585

		6.1806666667				10.1286666667

		62.361				7.3095

		63.0980833333				5.566

		53.3583333333				5.2435833333

		64.8289166667				3.3948333333

		59.45125				3.1711666667

		69.0324166667				13.9676666667

		69.294				14.4348333333

		23.71675				15.2571666667

		9.4336666667				14.0795

		8.7425833333				14.41175

		5.35925				11.6748333333

		5.643				9.3359166667

		57.6174166667				5.3225833333

		53.7281666667				5.7896666667

		56.0764166667				5.8489166667

		56.8010833333				3.0955

		53.4465833333				6.2600833333

		58.47925				12.6331666667

		63.2250833333				16.1073333333

		36.3840833333				13.6061666667

		22.69475				13.0443333333

		16.847				13.32625

		11.1825				14.4150833333

		7.7104166667				7.8918333333

		32.6935				8.1648333333

		31.11325				5.1186666667

		30.6119166667				3.9738333333

		29.73675				5.91475

		26.3534166667				11.22675

		33.9915				9.6681666667

		33.7171666667				8.4806666667

		25.1111666667				8.98725

		14.8119166667				9.1583333333

		11.709				9.13525

		7.3580833333				8.3391666667

		4.2698333333				7.3358333333

		20.216				5.5759166667

		20.3066666667				6.3226666667

		22.2605				5.9706666667

		20.5445833333				7.2121666667

		18.7410833333				10.3918333333

		21.9243333333				10.1348333333

		18.0203333333				8.2744166667

		17.5425833333				7.8938333333

		14.8228333333				6.77825

		27.1413333333				7.40925

		12.3726666667				4.5405

		4.3574166667				6.8530833333

		41.9990833333				6.0041666667

		40.9241666667				6.466

		39.9279166667				6.749

		39.9958333333				16.25875

		43.4285				18.0876666667

		48.1360833333				20.2925

		45.2678333333				19.31525

		47.07125				16.2470833333

		43.8440833333				17.1035833333

		26.0505				14.2754166667

		12.61075				10.6868333333

		9.1148333333				8.9483333333

		61.828				6.7815

		73.9745				6.1895833333

		56.9239166667				6.44325

		68.1791666667				20.029

		50.77675				14.7631666667

		53.8685833333				13.6964166667

		55.3471666667				17.775

		54.1148333333				14.0899166667

		67.9490833333				8.3101666667

		36.59275				11.3610833333

		23.2915833333				10.3625833333

		8.9058333333				6.15375

		44.7830833333				5.513

		48.1594166667				6.479

		41.5148333333				5.46425

		42.61925				10.28125

		43.908				11.2276666667

		42.5716666667				12.9645833333

		43.302				10.4923333333

		29.39875				11.61475

		32.3566666667				9.9625

		9.94225				8.5704166667

		15.36475				7.2270833333

		7.50525				6.10825

		30.1819166667				6.4985

		31.151				4.88525

		29.1905				4.8950833333

		22.1935				9.5689166667

		46.34725				9.5429166667

		31.7314166667				11.7319166667

		16.6234166667				9.5201666667

		9.05275				10.7073333333

		7.3304166667				12.3740833333

		5.61525				7.8093333333

		12.9354166667				7.5524166667

		7.5266666667				6.13425

		13.1374166667				5.3309166667

		13.29375				4.3161666667

		12.94				9.4271666667

		16.0935833333				12.0414166667

		15.987				9.1116666667

		19.4421666667				11.1745

		15.5774166667				7.7929166667

		11.2616666667				6.8329166667

		10.0273333333				4.4545

		9.4719166667				5.6204166667

		5.0594166667				3.0693333333

		4.5463333333				3.93625

		58.3123333333				10.83425

		61.6504166667				9.6438333333

		59.2341666667				10.7691666667

		60.8095833333				11.9219166667

		63.41675				12.7025

		65.4416666667				8.0486666667

		58.1075833333				6.68675

		21.1514166667				6.9690833333

		27.1624166667				5.44775

		25.43375				3.3948333333

		17.0298333333				7.2614166667

		7.9655				6.285

		23.9320833333				4.7436666667

		22.3523333333				7.07225

		23.8986666667				4.83

		21.48225				4.7336666667

		23.576				6.4278333333

		23.7050833333				6.7334166667

		16.0771666667				5.521

		11.3540833333				6.69025

		5.483				4.8865

		7.124				4.8659166667

		4.752				6.8360833333

		6.7314166667				7.3804166667

		2.8525				6.0680833333

		1.43025				6.8555

		1.9475833333				5.9805833333

		2.2458333333				6.5444166667

		1.9990833333				5.8671666667

		2.5948333333				7.95725

		1.911				7.1730833333

		2.556				5.6079166667

		2.644				5.1283333333

		5.9045833333				4.89825

		3.34625				5.4135

		1.6954166667				6.0368333333

		1.1975				5.7128333333

		2.7245833333				5.7614166667

		1.36825				6.8469166667

		1.9785833333				6.0011666667

		1.856				5.9234166667

		2.4353333333				5.6674166667

		1.3019166667				5.0064166667

		2.0349166667				5.3855

		2.1670833333				3.4315833333

		1.8113333333				4.1444166667

		1.826				5.4989166667

		2.79475				5.2478333333

		1.6005				5.44225

		1.455				7.0268333333

		2.25375				6.5926666667

		2.3303333333				4.8039166667

		2.6958333333				6.1163333333

		2.6149166667				5.45525

		2.28025				6.62825

		2.026				4.7701666667

		2.2756666667				5.6273333333

		2.17725				4.4895833333

		2.3178333333				4.7326666667

		1.87925				5.452

		2.7150833333				4.8541666667

		2.51825				5.8840833333

		3.6089166667				6.7483333333

		2.7079166667				6.23175

		3.358				9.0226666667

		3.5180833333				5.2895

		3.76825				8.9934166667

		2.36125				6.4884166667

		2.331				3.3855833333

		1.8275				4.1815833333

		1.8293333333				2.3815833333

		1.7766666667				8.1356666667

		2.009				5.8710833333

		2.58575				5.1465833333

		1.513				5.0230833333

		1.8955				7.6353333333

		2.47975				6.2675

		2.2378333333				7.07325

		3.02875				3.5025

		2.0655833333				5.6859166667

		1.8268333333				3.3303333333

		1.5241666667				3.535

		3.2854166667				7.1641666667

		2.7025				6.3649166667

		2.6609166667				6.3226666667

		3.078				5.99125

		2.7369166667				6.5370833333

		1.9470833333				7.2745833333

		3.9798333333				7.9016666667

		2.422				10.8128333333

		2.13025				4.5096666667

		1.73075				4.9385833333

		2.4035				3.8695833333

		1.9988333333				6.22975

		1.9889166667				9.1279166667

		2.3263333333				6.0673333333

		3.595				7.5359166667

		2.4588333333				8.3546666667

		2.1660833333				8.843

		2.1291666667				6.6125

		3.8065833333				6.3333333333

		3.0200833333				5.742

		3.0966666667				6.0146666667

		1.5415				4.44775

		1.7231666667				2.70675

		1.3433333333				6.73075

		1.8514166667				7.9133333333

		1.4806666667				5.6730833333

		3.9873333333				6.3694166667

		2.07375				6.964

		2.5925				6.34975

		2.202				5.8471666667

		2.4369166667				5.83725

		2.8650833333				5.1015

		1.8604166667				2.72975

		1.7918333333				4.0963333333

		1.3885				2.9991666667

		1.55375				6.9541666667

		1.4006666667				5.8734166667

		1.4785833333				6.13625

		1.9030833333				6.3595833333

		1.6325				5.3708333333

		1.3126666667				4.6941666667

		2.0695				5.60075

		1.2104166667				6.1395

		1.7524640257				4.727

		1.7897533534				3.3145

		2.5374211707				4.1981666667

		1.7075152685				3.8729166667

		3.0160207464

		3.7406084872

		3.3950399245

		3.474913146

		2.7648882268

		2.9444211989

		3.0237283376

		2.9486739005

		2.8978248254

		3.0123652867

		3.4228426433

		3.102056085

		2.3555014679

		2.4040675172

		1.7693376391

		2.8600833639

		1.8856390505

		1.2959025772

		1.5488161047

		0.7407509174

		2.4468527807

		2.4584691351

		2.6523242368

		3.4480445106

		6.2638028023

		5.3643281153

		16.514754085

		11.9258637306

		9.634971538

		5.8252457482

		2.4686824301

		3.0683346949

		12.2709082071

		13.1855584814

		4.4122258936

		3.7033303967

		7.1063689761

		10.9568419007

		8.1878162574

		10.2758076801

		10.2953638799

		10.6093759191

		3.8095624547

		10.7874235152

		14.0746679848

		13.5464391364

		13.8342825909

		12.7414575758

		13.2887449333

		13.5822613871

		12.3704434557

		4.1924850201

		1.9563798239

		0.915922178

		2.5972757784

		1.7469805549

		3.9665727188

		3.3992460798

		3.9353208547

		2.8440492798

		2.742673907

		3.3152880724

		3.2252819003

		3.810007456

		3.3377849782

		1.542881094
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0.1145280474

0.1130103088

0.1119988029

0.1029067419

0.0998806417

0.0993765141

0.0938353005

0.0993765141

0.0872964747

0.0742508034

0.0477887459

0.0314003687

0.7076089721

0.7168468515

0.7220525496

0.7029980206

0.6180764011

0.3938313234

0.2575497982

0.2303300745

0.1063594568

0.0648929618

0.0389490417

0.0345601354

0.5125642052

0.5082648631

0.5098765749

0.5346711564

0.4895093863

0.4263906597

0.3508036057

0.2857531932

0.1695853093

0.1626819545

0.086554245

0.172547541

0.4818215643

0.4728874497

0.4882864131

0.3749393627

0.1661635507

0.321118272

0.303971306

0.2954253087

0.0888532769

0.0672923039

0.0449558599

0.0445104008

0.3924447031

0.3924447031

0.3995200161

0.4060622011

0.3691305062

0.278794603

0.140616989

0.1004820235

0.0788044861

0.0682603263

0.1421490669

0.0427682063

2.442114075

2.442114075

2.4388869671

2.4276125485

2.3947762444

0.7256061323

0.6822268609

0.1733268634

0.0458457741

0.0511696435

0.0361037124

2.7559675939

2.7682080406

2.7533495072

2.6901652442

0.1219362413

0.1030023617

0.083262528

0.0698591869

0.0868443505

0.0600585361



Ross_Sea

		POC (µmol/l)		Cpre

		1.4983		0.0154		P-1						Ross Sea

		1.2775		0.0158

		0.7875		0.0145

		1.1417		0.0149

		1.2825		0.0154

		1.3275		0.0149

		1.4350		0.0145

		1.3142		0.0141

		1.5008		0.0141

		1.7992		0.0145

		1.3525		0.0149

		1.3792		0.0154

		1.9858		0.0211

		1.7708		0.0180

		1.6208		0.0180

		2.2425		0.0119

		2.1050		0.0105

		1.5092		0.0092

		1.9842		0.0092

		1.9550		0.0092

		1.6008		0.0097

		1.7758		0.0105

		1.6642		0.0105

		2.0808		0.0119

		1.3892		0.0335

		1.8267		0.0348

		1.7358		0.0370

		1.9925		0.0339

		1.5600		0.0331

		1.4475		0.0331

		2.1142		0.0331

		1.5325		0.0331

		2.3983		0.0251

		1.7358		0.0260

		1.8183		0.0242

		2.4867		0.0229

		2.0767		0.0609

		1.3325		0.0514

		1.6458		0.0501

		1.5608		0.0501

		1.0492		0.0492

		0.9150		0.0402

		1.5742		0.0380

		1.1117		0.0407

		1.6750		0.0416

		1.1967		0.0425

		1.0933		0.0291

		1.8783		0.0459

		1.5633		0.0459

		1.3942		0.0464

		0.9475		0.0317

		0.8058		0.0313

		1.2817		0.0326

		1.3017		0.0322

		1.5492		0.0282

		1.2817		0.0313

		1.5000		0.0446

		1.8675		0.0472

		2.1417		0.0490

		2.1642		0.0472

		1.8542		0.0477

		2.3758		0.0481

		1.2533		0.0468

		1.2283		0.0375

		1.8875		0.0277

		1.1892		0.0251

		1.7567		0.0286

		1.3058		0.0300

		1.1383		0.0304

		1.5342		0.0105

		1.6067		0.0083

		1.2592		0.0092

		1.6542		0.0097

		1.0908		0.0101

		1.5517		0.0101

		1.4417		0.0110

		1.0867		0.0119

		1.7108		0.0119

		1.1917		0.0127

		1.4808		0.0136

		1.4475		0.0277

		1.2192		0.0238

		1.5433		0.0127

		1.3458		0.0127

		1.4342		0.0123

		1.9125		0.0136

		1.8458		0.0141

		1.7892		0.0145

		1.6792		0.0092

		1.4308		0.0088

		2.3950		0.0136

		2.1025		0.0149

		3.6592		0.0615

		3.0442		0.0619

		2.5883		0.0624

		2.8592		0.0615

		3.3217		0.0615

		2.0692		0.0592

		2.3708		0.0512

		2.6483		0.0459

		1.5217		0.0273

		1.9667		0.0194

		1.3983		0.0202

		1.4892		0.0277

		7.4375		0.1099

		6.1825		0.1040

		6.2892		0.1122

		6.0067		0.1180

		6.3192		0.1140

		5.0692		0.1144

		5.0758		0.1140

		3.8200		0.0977

		2.3250		0.0548

		2.5975		0.0110

		2.2325		0.0123

		2.0450		0.0277

		5.2775		0.1407

		6.0342		0.1316

		5.3300		0.1303

		5.9058		0.1108

		4.8175		0.0207

		4.0992		0.0176

		2.1967		0.0176

		2.8192		0.0176

		1.8517		0.0172

		2.3258		0.0172

		2.9750		0.0167

		3.2775		0.0172

		8.6917		0.1901

		7.7533		0.1938

		7.7967		0.1924

		7.6133		0.1952

		7.8858		0.1970

		8.3808		0.2058

		10.9350		0.2387

		6.9333		0.2058

		2.9983		0.0968

		2.7592		0.0198

		5.0092		0.0964

		5.8517		0.0964

		3.9892		0.0490

		1.8050		0.0224

		1.6417		0.0185

		2.6958		0.0255

		2.5250		0.0300

		1.6725		0.0247

		1.6583		0.0202

		2.2858		0.0353

		1.8925		0.0260

		2.5725		0.0273

		1.9575		0.0216

		1.6517		0.0229

		1.6483		0.0229

		1.4058		0.0229

		1.5092		0.0202

		1.5992		0.0238

		1.8817		0.0247

		2.6283		0.0251

		2.4942		0.0255

		1.6092		0.0251

		1.6225		0.0255

		1.7600		0.0255

		2.0392		0.0264

		1.5350		0.0141

		1.8392		0.0132

		1.4958		0.0132

		0.9492		0.0141

		1.7000		0.0176

		1.7008		0.0176

		2.6758		0.0176

		1.7667		0.0185

		1.5925		0.0189

		1.3375		0.0185

		1.5300		0.0163

		1.3925		0.0119

		0.9850		0.0022

		0.9308		0.0031

		0.9283		0.0044

		1.5225		0.0242

		1.5758		0.0247

		1.4358		0.0238

		1.2117		0.0242

		1.3633		0.0247

		0.8658		0.0247

		1.3183		0.0247

		1.1875		0.0247

		0.8875		0.0154

		1.0992		0.0163

		1.0325		0.0176

		2.1025		0.0415

		1.6600		0.0410

		2.1608		0.0410

		1.5708		0.0207

		1.6358		0.0229

		1.5617		0.0304

		1.2508		0.0255

		1.0967		0.0061

		1.5675		0.0079

		1.2467		0.0075

		1.6242		0.0097

		0.9975		0.0141

		2.6442		0.0450

		2.2042		0.0450

		1.9883		0.0450

		2.7050		0.0446

		2.3342		0.0446

		2.5792		0.0441

		2.6250		0.0450

		2.7625		0.0446

		3.0158		0.0224

		2.4742		0.0211

		1.3442		0.0079

		6.2275		0.0793

		8.0783		0.0776

		6.1825		0.0776

		7.4667		0.0771

		7.7892		0.0762

		6.8358		0.0762

		6.4658		0.0758

		4.5350		0.0539

		2.3667		0.0163

		3.4225		0.0149

		3.4492		0.0123

		4.0917		0.0141

		8.6750		0.1135

		8.1917		0.1158

		7.9333		0.1090

		9.1608		0.1054

		7.5708		0.1045

		7.2108		0.1036

		7.9042		0.1022

		8.2825		0.0973

		5.8275		0.0490

		5.9750		0.0406

		37.5068		0.8553		P-2

		38.5684		0.8618

		37.5143		0.8749

		37.5898		0.8776

		30.9959		0.8537

		38.9316		0.6984

		44.9939		0.6589

		43.4682		1.0367

		44.2098		1.1871

		26.5679		1.2078

		24.7887		0.7251

		14.1608		0.3223

		32.8318		0.8450

		46.0676		0.8342

		42.2675		0.9536

		44.2872		0.8515

		41.6966		0.7225

		41.4186		0.6916

		50.9868		0.8760

		17.1131		0.3271

		31.4994		0.4955

		32.7984		0.5149

		37.9367		0.5204

		41.5736		0.7514

		42.5254		0.7758

		38.3083		0.5309

		42.7092		0.7652

		39.0388		0.7827

		19.6165		0.2086

		11.8248		0.1463

		5.5763		0.0339

		5.3360		0.0489

		27.9244		0.2686

		31.1325		0.2756

		27.8165		0.2798

		25.9297		0.3318

		25.7888		0.4521

		15.1031		0.4570

		19.6892		0.2012

		16.8308		0.2709

		17.0377		0.2906

		12.9149		0.1061

		6.1273		0.0605

		8.1958		0.0454

		16.1104		0.1815

		14.0158		0.1810

		12.1054		0.1718

		15.5521		0.1677

		17.5793		0.1769

		15.7021		0.1888

		27.2505		0.2911

		32.1643		0.4189

		30.1274		0.3744

		26.5413		0.3295

		11.0802		0.0703

		12.5934		0.0587

		35.6274		0.5314

		43.9023		0.5570

		37.1393		0.5842

		38.7488		0.6812

		37.0071		0.7456

		31.0003		0.6745

		50.9863		0.6989

		53.5225		1.4590

		53.5288		1.4414

		35.2520		0.7859

		18.9354		0.4170

		13.1340		0.2299

		74.9192		1.1654

		71.0602		1.1654

		71.8525		1.1507

		78.1933		1.1689

		71.1315		1.3013

		77.1182		1.3599

		75.8924		1.4780

		82.3981		1.4729

		83.7811		1.6834

		37.4083		0.7183

		18.0220		0.3500

		3.3489		0.0295

		100.3761		1.5548

		94.5604		1.5335

		108.1343		1.5632

		95.4208		1.5425

		108.1191		1.5528

		107.0543		1.5729

		105.3144		1.6330

		92.0066		1.4710

		42.2608		0.5681

		26.0143		0.3552

		18.8683		0.2054

		10.9265		0.0228

		66.1777		1.7136

		88.5951		1.7048

		86.5418		1.6774

		87.2348		1.6648

		98.1592		1.6522

		64.4337		1.0390

		28.6895		0.1833

		14.5195		0.1282

		16.1629		0.0761

		13.0533		0.0387

		9.3275		0.0171

		12.5903		0.0096

		64.8007		1.6741

		65.8785		1.6741

		71.1517		1.6734

		79.6499		1.5711

		80.5287		1.5360

		44.3152		0.5393

		21.9782		0.3259

		18.5588		0.2380

		10.7520		0.1324

		10.8126		0.1098

		7.7269		0.0603

		8.9979		0.1007

		38.3660		0.7315

		36.2341		0.5677

		37.7335		0.5890

		36.9802		0.5840

		36.6809		0.5647

		31.4088		0.5169

		37.3333		0.5244

		27.6627		0.4747

		13.1395		0.2124

		9.7112		0.0619

		8.7321		0.0463

		7.3553		0.0295

		32.6677		0.5641

		37.7159		0.5369

		35.5073		0.6201

		32.9758		0.6186

		29.8683		0.5264

		33.8345		0.4529

		33.0398		0.5586

		23.5322		0.2660

		21.1111		0.2872

		14.3058		0.2272

		9.5200		0.0419

		10.9904		0.0242

		65.8014		1.3378

		63.6149		1.3372

		60.8803		1.3336

		65.6129		1.3440

		70.8553		1.3550

		75.2616		1.3384

		88.2651		1.3433

		68.5169		1.2801

		18.1472		0.4077

		11.1470		0.1142

		9.8083		0.0984

		11.8111		0.0171

		35.6837		0.4277

		38.7501		0.4580

		39.0207		0.4487

		40.4735		0.4467

		42.5728		0.4409

		57.0537		0.8223

		57.4078		0.7737

		57.7336		0.8542

		69.3525		1.0658

		55.0974		0.6015

		17.6963		0.2517

		9.0382		0.0614

		54.3743		0.5863

		49.1293		0.5853

		53.6823		0.5772

		48.3007		0.5888

		48.5071		0.5959

		49.3190		0.6127

		58.2626		0.6559

		71.8094		0.9226

		59.6178		0.9303

		38.3938		0.6921

		22.7248		0.1173

		25.2843		0.0756

		49.3283		0.7041

		49.6565		0.6522

		46.9452		0.6466

		52.8930		0.6559

		68.8698		0.7026

		63.0772		1.0169

		57.1746		1.1037

		24.1804		0.4723

		17.2916		0.2118

		10.5543		0.1187

		8.8932		0.0587

		6.1807		0.0645

		62.3610		0.9419

		63.0981		0.9854

		53.3583		0.9720

		64.8289		1.0000

		59.4513		0.9877

		69.0324		0.9765

		69.2940		0.9865

		23.7168		0.6281

		9.4337		0.1164

		8.7426		0.0596

		5.3593		0.0211

		5.6430		0.0167

		57.6174		0.8951

		53.7282		0.8765

		56.0764		0.8700

		56.8011		0.8825

		53.4466		0.9039

		58.4793		0.8771

		63.2251		0.8842

		36.3841		0.6994

		22.6948		0.3214

		16.8470		0.1980

		11.1825		0.0525

		7.7104		0.0303

		32.6935		0.5660

		31.1133		0.5665

		30.6119		0.5812

		29.7368		0.5777

		26.3534		0.5620

		33.9915		0.5827

		33.7172		0.5863

		25.1112		0.4866

		14.8119		0.3519

		11.7090		0.2345

		7.3581		0.0845

		4.2698		0.0321

		20.2160		0.3860

		20.3067		0.3961

		22.2605		0.3879

		20.5446		0.3768

		18.7411		0.3749

		21.9243		0.3672

		18.0203		0.3461

		17.5426		0.2878

		14.8228		0.2178

		27.1413		0.5731

		12.3727		0.2447

		4.3574		0.0859

		41.9991		0.6502

		40.9242		0.6553

		39.9279		0.6662

		39.9958		0.6838

		43.4285		0.7214

		48.1361		0.8358

		45.2678		0.8326

		47.0713		0.7567

		43.8441		0.2429

		26.0505		0.4097

		12.6108		0.1682

		9.1148		0.0622

		61.8280		1.2571

		73.9745		1.2327

		56.9239		1.1623

		68.1792		1.1433

		50.7768		1.1433

		53.8686		1.2037

		55.3472		1.2920

		54.1148		1.2632

		67.9491		1.1587

		36.5928		0.7749

		23.2916		0.3608

		8.9058		0.0244

		44.7831		0.9547

		48.1594		0.9653

		41.5148		0.9642

		42.6193		0.9447

		43.9080		0.9636

		42.5717		0.7151

		43.3020		0.7246

		29.3988		0.3404

		32.3567		0.1450

		9.9423		0.0743

		15.3648		0.0627

		7.5053		0.0202

		30.1819		0.5550

		31.1510		0.5479

		29.1905		0.5620

		22.1935		0.5741

		46.3473		0.5565

		31.7314		0.3865

		16.6234		0.1961

		9.0528		0.1223

		7.3304		0.0667

		5.6153		0.0387

		12.9354		0.0211

		7.5267		0.0193

		13.1374		0.3010

		13.2938		0.3005

		12.9400		0.3015

		16.0936		0.3091

		15.9870		0.3119

		19.4422		0.3034

		15.5774		0.2850

		11.2617		0.2141

		10.0273		0.1741

		9.4719		0.1169

		5.0594		0.0609

		4.5463		0.0494

		58.3123		0.3925

		61.6504		0.3925

		59.2342		0.3881

		60.8096		0.3886

		63.4168		0.3906

		65.4417		0.4436

		58.1076		0.5018

		21.1514		0.4656

		27.1624		0.3266

		25.4338		0.3049

		17.0298		0.1283

		7.9655		0.0489

		23.9321		0.5640

		22.3523		0.5615

		23.8987		0.5449

		21.4823		0.5524

		23.5760		0.5389

		23.7051		0.3214

		16.0772		0.1522

		11.3541		0.0940

		5.4830		0.0405

		7.1240		0.0162

		4.7520		0.0189

		6.7314		0.0321

		2.8525		0.0277		P-3

		1.4303		0.0277

		1.9476		0.0281

		2.2458		0.0281

		1.9991		0.0281

		2.5948		0.0281

		1.9110		0.0277

		2.5560		0.0281

		2.6440		0.0290

		5.9046		0.0263

		3.3463		0.0179

		1.6954		0.0201

		1.1975		0.0240

		2.7246		0.0227

		1.3683		0.0232

		1.9786		0.0253

		1.8560		0.0262

		2.4353		0.0253

		1.3019		0.0258

		2.0349		0.0258

		2.1671		0.0253

		1.8113		0.0253

		1.8260		0.0258

		2.7948		0.0258

		1.6005		0.0249

		1.4550		0.0293

		2.2538		0.0161

		2.3303		0.0187

		2.6958		0.0209

		2.6149		0.0196

		2.2803		0.0134

		2.0260		0.0214

		2.2757		0.0210

		2.1773		0.0214

		2.3178		0.0214

		1.8793		0.0223

		2.7151		0.0214

		2.5183		0.0223

		3.6089		0.0223

		2.7079		0.0223

		3.3580		0.0250

		3.5181		0.0232

		3.7683		0.0259

		2.3613		0.0316

		2.3310		0.0245

		1.8275		0.0245

		1.8293		0.0241

		1.7767		0.0245

		2.0090		0.0241

		2.5858		0.0250

		1.5130		0.0241

		1.8955		0.0254

		2.4798		0.0250

		2.2378		0.0165

		3.0288		0.0135

		2.0656		0.0272

		1.8268		0.0263

		1.5242		0.0267

		3.2854		0.0254

		2.7025		0.0241

		2.6609		0.0250

		3.0780		0.0245

		2.7369		0.0263

		1.9471		0.0254

		3.9798		0.0267

		2.4220		0.0259

		2.1303		0.0157

		1.7308		0.0304

		2.4035		0.0237

		1.9988		0.0219

		1.9889		0.0206

		2.3263		0.0201

		3.5950		0.0197

		2.4588		0.0197

		2.1661		0.0201

		2.1292		0.0197

		3.8066		0.0201

		3.0201		0.0184

		3.0967		0.0130

		1.5415		0.0236

		1.7232		0.0223

		1.3433		0.0219

		1.8514		0.0219

		1.4807		0.0219

		3.9873		0.0210

		2.0738		0.0214

		2.5925		0.0219

		2.2020		0.0214

		2.4369		0.0205

		2.8651		0.0130

		1.8604		0.0351

		1.7918		0.0315

		1.3885		0.0298

		1.5538		0.0302

		1.4007		0.0302

		1.4786		0.0298

		1.9031		0.0293

		1.6325		0.0324

		1.3127		0.0315

		2.0695		0.0266

		1.2104		0.0195

		1.7525		0.0708		P-4

		1.7898		0.0694

		2.5374		0.0699

		1.7075		0.0694

		3.0160		0.0694

		3.7406		0.0685

		3.3950		0.0681

		3.4749		0.0676

		2.7649		0.0414

		2.9444		0.0198

		3.0237		0.0123

		2.9487		0.0061

		2.8978		0.0725

		3.0124		0.0725

		3.4228		0.0730

		3.1021		0.0721

		2.3555		0.0721

		2.4041		0.0592

		1.7693		0.0467

		2.8601		0.0436

		1.8856		0.0343

		1.2959		0.0193

		1.5488		0.0079

		0.7408		0.0075

		2.4469		0.0829

		2.4585		0.0821

		2.6523		0.0816

		3.4480		0.0856

		6.2638		0.1090

		5.3643		0.0861

		16.5148		0.0865

		11.9259		0.0771

		9.6350		0.0722

		5.8252		0.0526

		2.4687		0.0093

		3.0683		0.0110

		12.2709		0.1674

		13.1856		0.1624

		4.4122		0.1605

		3.7033		0.1601

		7.1064		0.1596

		10.9568		0.1066

		8.1878		0.0694

		10.2758		0.2598

		10.2954		0.2951

		10.6094		0.0224

		3.8096		0.0105

		10.7874		0.1665

		14.0747		0.1505

		13.5464		0.1519

		13.8343		0.1514

		12.7415		0.1501

		13.2887		0.1496

		13.5823		0.1460

		12.3704		0.1360

		4.1925		0.0565

		1.9564		0.0352

		0.9159		0.0136

		2.5973		0.0083

		1.7470		0.1200

		3.9666		0.1205

		3.3992		0.1191

		3.9353		0.0997

		2.8440		0.0822

		2.7427		0.0509

		3.3153		0.0438

		3.2253		0.0469

		3.8100		0.0319

		3.3378		0.0279

		1.5429		0.0248

		1.2652		0.0151

		6.9419		0.1491

		8.2254		0.1505

		8.2890		0.1391

		5.3067		0.0650

		5.4832		0.0414

		3.0156		0.0215

		2.5419		0.0180

		1.8677		0.0171

		4.2394		0.0097

		2.3994		0.0123

		11.4275		0.1990

		12.5578		0.1958

		12.4493		0.1894

		13.6256		0.1921

		9.9253		0.1880

		10.1001		0.1857

		7.9827		0.1820

		7.1112		0.1793

		8.5961		0.1296

		5.2872		0.1048

		2.1656		0.0264

		1.6066		0.0185

		22.2205		0.2449

		21.3356		0.2426

		21.8502		0.2449

		18.1326		0.2403

		18.8848		0.2208

		14.1832		0.1779

		10.1701		0.1642

		9.6157		0.1601

		8.1810		0.1405

		3.5713		0.0436

		2.5770		0.0308

		1.3647		0.0317

		20.5745		0.2097

		24.5668		0.2087

		17.8762		0.2106

		20.2614		0.2078

		16.7575		0.1944

		13.4275		0.1729

		14.2111		0.1360

		12.8052		0.2124

		16.9106		0.2060

		15.0843		0.2772

		13.7893		0.1219

		7.2604		0.0543

		6.8220		0.1143

		6.9920		0.1147

		5.8867		0.1138

		6.3766		0.1116

		7.0423		0.1129

		7.7181		0.1206

		5.3526		0.0963

		5.1781		0.0609

		3.7884		0.0534

		3.2283		0.0145

		1.7871		0.0088

		6.4034		0.3003

		12.3591		0.2810

		9.3614		0.0694

		4.1314		0.0379

		2.3912		0.0423

		2.2931		0.0569

		6.2142		0.0304

		3.4343		0.0458

		1.8968		0.0312

		1.3677		0.0097

		1.5561		0.0119

		6.5855		0.1360

		7.2911		0.1369

		6.4517		0.1373

		8.8634		0.1391

		8.2675		0.1660

		5.1435		0.1161

		5.4457		0.0931

		4.6169		0.0963

		4.0285		0.0481

		1.0364		0.0365

		1.2198		0.0123

		0.6191		0.0105

		6.7310		0.1057

		6.1654		0.1066

		4.1608		0.1062

		4.8283		0.1084

		4.2886		0.1017

		4.4382		0.0685

		2.4788		0.0503

		2.6977		0.0503

		2.5670		0.0423

		3.0351		0.0215

		2.3109		0.0075

		2.1635		0.0066

		8.9175		0.1505

		9.3146		0.1446

		8.3636		0.1460

		9.2796		0.1464

		8.0335		0.1578

		8.7456		0.1738

		10.2006		0.1724

		9.4078		0.1455

		4.6579		0.0828

		1.7314		0.0441

		0.9000		0.0251

		2.1072		0.0154

		20.3226		0.2720

		21.2073		0.2706

		18.0994		0.2580

		23.2534		0.3978

		22.0532		0.3259

		22.5527		0.3742

		12.8135		0.2055

		9.2811		0.1351

		6.2784		0.0317

		2.2935		0.0357

		0.6798		0.0149

		1.6441		0.0145

		30.2621		0.4134

		30.1240		0.4134

		28.3802		0.4202

		12.8801		0.4119

		9.8415		0.2795

		5.8535		0.1460

		8.0735		0.0779

		7.2122		0.0405

		1.6654		0.0273

		2.6223		0.0163

		2.4826		0.0149

		1.1425		0.0127

		23.0260		0.3622

		21.0655		0.3622

		21.3202		0.3636

		21.1288		0.3766

		21.7091		0.4080

		19.7008		0.3574

		16.5426		0.2198

		3.8873		0.1747

		11.6248		0.0538

		9.6648		0.1756

		2.5928		0.1825

		2.2670		0.0578

		29.8436		0.8127

		33.3161		0.8090

		33.9738		0.8127

		32.5280		0.8074

		29.6859		0.8316

		18.2708		0.5619

		13.9572		0.3766

		8.5798		0.2970

		10.8238		0.2763

		6.7316		0.2342

		3.1804		0.1084

		2.7541		0.0748

		19.4111		1.0477

		22.5292		1.0654

		21.2098		1.0717

		20.4139		1.0267

		14.1997		0.8853

		6.7060		0.2454

		3.5100		0.0623

		2.1676		0.0282

		3.5527		0.0295

		4.5894		0.0308

		1.5020		0.0282

		2.5960		0.0264

		11.5393		0.2528

		15.3149		0.2566

		13.3394		0.2594

		17.4720		0.1820

		12.0390		0.1646

		12.2546		0.1510

		8.2972		0.1323

		4.3042		0.0242

		2.4095		0.0207

		2.0462		0.0207

		1.5023		0.0185

		5.5537		0.0792

		3.6723		0.0788

		5.1387		0.0792

		5.1865		0.0770

		4.0628		0.0770

		4.5223		0.0627

		2.6084		0.0521

		4.2502		0.0388

		5.4885		0.0681

		3.2661		0.0472

		2.7516		0.0149

		1.5716		0.0149

		3.1443		0.1145

		4.2159		0.1130

		3.9674		0.1120

		3.0299		0.1029

		3.3669		0.0999

		3.8184		0.0994

		2.5945		0.0938

		3.3841		0.0994

		5.4672		0.0873

		2.9638		0.0743

		1.2257		0.0478

		1.6397		0.0314

		28.7805		0.7076

		31.9777		0.7168

		28.1335		0.7221

		19.8143		0.7030

		10.3160		0.6181

		8.9204		0.3938

		8.5979		0.2575

		5.7615		0.2303

		3.3138		0.1064

		3.4078		0.0649

		0.7786		0.0389

		2.3746		0.0346

		26.8359		0.5126

		26.3350		0.5083

		24.3715		0.5099

		28.2302		0.5347

		23.4198		0.4895

		27.8065		0.4264

		15.0604		0.3508

		16.9845		0.2858

		12.9640		0.1696

		14.1617		0.1627

		7.6196		0.0866

		5.5727		0.1725

		41.5082		0.4818

		23.4923		0.4729

		19.8424		0.4883

		28.8821		0.3749

		11.2328		0.1662

		7.6433		0.3211

		14.8220		0.3040

		16.7192		0.2954

		10.0125		0.0889

		7.7276		0.0673

		5.6407		0.0450

		5.7887		0.0445

		33.3155		0.3924

		27.7131		0.3924

		29.9536		0.3995

		28.8572		0.4061

		28.3729		0.3691

		21.7719		0.2788

		10.5719		0.1406

		20.6547		0.1005

		7.8536		0.0788

		6.4856		0.0683

		6.9889		0.1421

		1.8609		0.0428

		89.1457		2.4421

		78.0543		2.4421

		86.8007		2.4389

		90.4540		2.4276

		83.7625		2.3948

		23.8364		0.7256

		23.5589		0.6822

		10.1182		0.1733

		4.8980		0.0458

		6.1040		0.0512

		3.8376		0.0361

		155.7537		2.7560

		127.1291		2.7682

		138.8821		2.7533

		137.9796		2.6902

		20.5415		0.1219

		22.8923		0.1030

		19.2514		0.0833

		18.9961		0.0699

		17.2956		0.0868

		20.9949		0.0601

		0.6191		0.0022





Ross_Sea

		



Cpre

POC, log

Cp, log



NABE

		POC (µmol/l)		Cpre

		0.55		0.038		Dat-5

		0.52		0.032								NABE

		0.79		0.031

		0.39		0.028

		1.67		0.029

		1.63		0.028

		0.42		0.023

		2.02		0.020

		1.13		0.020

		0.25		0.020

		0.15		0.017

		14.76		0.703

		15.05		0.698

		18.29		0.690

		15.02		0.430

		10.48		0.340

		8.18		0.257

		6.30		0.169

		3.41		0.135

		1.67		0.079

		1.35		0.057

		1.85		0.053

		1.25		0.046

		13.85		0.510

		12.85		0.509

		15.43		0.504

		8.63		0.270

		10.09		0.236

		6.69		0.197

		3.71		0.157

		2.27		0.109

		2.09		0.057

		1.67		0.062

		1.32		0.057

		1.13		0.049

		16.82		0.531

		15.25		0.660

		15.80		0.649

		14.32		0.571

		13.61		0.472

		12.26		0.290

		6.51		0.174

		2.14		0.062

		2.28		0.053

		2.13		0.049

		1.81		0.048

		15.84		0.791

		15.11		0.793

		10.56		0.606

		9.12		0.432

		5.95		0.155

		3.51		0.071

		0.53		0.048

		0.97		0.040

		0.52		0.042

		0.75		0.030

		0.44		0.027

		0.48		0.023

		19.88		0.971

		19.54		0.951

		18.38		0.897

		8.42		0.373

		5.74		0.203

		2.37		0.113

		2.36		0.097

		1.67		0.071

		1.32		0.054

		1.11		0.052

		1.65		0.049

		1.01		0.045

		15.34		0.646

		14.95		0.644

		14.16		0.646

		11.60		0.519

		2.74		0.083

		2.09		0.064

		1.36		0.057

		1.47		0.051

		0.84		0.050

		1.00		0.049

		0.93		0.047

		0.96		0.044

		1.01		0.048

		0.75		0.036

		1.23		0.032

		0.51		0.030

		0.64		0.029

		0.45		0.028

		0.59		0.027

		0.48		0.030

		0.48		0.022

		20.20		0.567

		21.85		0.567

		17.26		0.560

		15.61		0.400

		7.42		0.243

		5.18		0.140

		2.62		0.096

		1.40		0.063

		1.22		0.049

		1.28		0.049

		1.14		0.046

		1.10		0.044

		13.48		0.388

		12.45		0.390

		13.66		0.392

		13.89		0.383

		10.16		0.276

		4.33		0.136

		3.53		0.102

		2.24		0.081

		1.24		0.049

		1.15		0.049

		1.10		0.046

		1.23		0.044

		1.47		0.053

		1.30		0.040

		0.75		0.038

		0.57		0.030

		0.54		0.033

		0.36		0.023

		4.89		0.175		Dat-4

		2.02		0.063

		1.75		0.035

		0.98		0.028

		0.65		0.025

		0.40		0.022

		0.47		0.020

		0.37		0.016

		1.00		0.014

		4.06		0.162

		1.93		0.057

		1.25		0.047

		0.85		0.034

		0.66		0.026

		1.66		0.070

		0.77		0.022

		0.46		0.020

		0.45		0.017

		0.28		0.014

		1.60		0.057

		1.02		0.048

		1.01		0.040

		0.54		0.034

		0.50		0.028

		2.01		0.052

		0.47		0.026

		0.35		0.025

		0.36		0.023

		0.38		0.020

		0.82		0.026

		1.74		0.024

		0.68		0.022

		1.68		0.019

		11.71		0.370

		10.75		0.327

		4.50		0.126

		0.12		0.055

		1.38		0.063

		1.18		0.040

		0.88		0.030

		0.80		0.029





NABE

		



POC, log

Cp, log



APFZ

		POC (µmol/l)		ug/L		Cpre

		3.3641		40.3690		0.0579		S-1				APFZ

		3.9853		47.8230		0.0579

		3.2485		38.9820		0.0567

		3.2180		38.6160		0.0555

		3.1923		38.3080		0.0561

		3.4010		40.8120		0.0532

		3.5712		42.8540		0.0544

		3.7830		45.3960		0.0550

		2.9949		35.9390		0.0515

		3.4523		41.4280		0.0486

		3.2903		39.4830		0.0445

		2.3931		28.7170		0.0196

		5.0997		61.1960		0.1106

		6.0165		72.1980		0.1208

		6.9529		83.4350		0.1186

		7.5043		90.0520		0.1154

		6.1340		73.6080		0.1202

		6.4015		76.8180		0.1149

		5.5630		66.7560		0.1116

		5.1421		61.7050		0.0955

		2.5711		30.8530		0.0391

		1.8663		22.3960		0.0375

		5.6380		67.6560		0.0656

		4.3003		51.6040		0.0688

		4.8583		58.2990		0.0723

		5.9904		71.8850		0.0774

		5.5695		66.8340		0.0725

		5.5173		66.2080		0.0790

		4.6233		55.4800		0.0774

		5.0867		61.0400		0.0774

		2.4863		29.8350		0.0271

		2.7766		33.3190		0.0170

		5.2074		62.4885		0.0825

		4.2742		51.2905		0.0771

		5.1812		62.1745		0.0776

		6.5320		78.3845		0.0647

		4.3819		52.5825		0.0717

		4.4569		53.4825		0.0727

		5.5467		66.5605		0.0631

		2.0360		24.4315		0.0186

		5.5810		66.9715		0.1083

		6.7947		81.5365		0.1089

		4.7098		56.5175		0.1006

		4.7946		57.5355		0.1006

		5.5745		66.8935		0.1048

		5.4929		65.9145		0.1054

		4.5858		55.0295		0.1101

		5.0948		61.1375		0.0637

		3.3884		40.6605		0.0591

		2.4194		29.0325		0.0242

		5.8377		70.0525		0.1052

		8.9765		107.7175		0.1094

		7.1090		85.3085		0.1005

		5.8476		70.1715		0.0988

		7.1815		86.1775		0.1000

		6.2890		75.4675		0.0953

		6.4635		77.5625		0.0859

		2.4850		29.8195		0.0282

		2.4619		29.5425		0.0236

		7.0283		84.3400		0.0905

		6.1721		74.0650		0.0911

		4.2848		51.4180		0.0963

		4.6867		56.2400		0.0946

		4.6109		55.3310		0.1004

		4.8053		57.6630		0.1073

		6.6068		79.2810		0.1154

		4.4528		53.4340		0.1015

		6.4178		77.0140		0.0998

		5.6856		68.2270		0.0992

		3.7598		45.1170		0.0531

		3.0343		36.4110		0.0205

		5.9491		71.3890		0.0754

		4.7354		56.8250		0.0764

		6.1094		73.3130		0.0759

		5.5206		66.2470		0.0690

		4.4345		53.2140		0.0690

		4.4345		53.2140		0.0711

		4.3723		52.4680		0.0711

		5.6220		67.4640		0.0695

		5.7430		68.9160		0.0684

		4.1776		50.1310		0.0620

		6.7471		80.9655		0.1134

		7.3655		88.3855		0.1145

		7.0710		84.8525		0.1134

		9.0142		108.1705		0.1204

		7.4276		89.1315		0.1258

		5.8671		70.4055		0.1247

		6.5509		78.6105		0.1220

		6.6326		79.5915		0.1150

		3.9861		47.8335		0.0887

		2.9884		35.8605		0.0397

		2.3734		28.4805		0.0127

		2.7823		33.3875		0.0096

		6.3251		75.9015		0.0827

		5.2292		62.7505		0.0827

		8.2323		98.7875		0.0821

		5.8540		70.2485		0.0849

		5.4157		64.9885		0.0800

		5.2815		63.3785		0.0761

		4.3623		52.3475		0.0619

		4.9675		59.6105		0.0433

		5.0771		60.9255		0.0921

		5.3127		63.7525		0.0910

		5.4435		65.3225		0.0877

		4.9135		58.9625		0.0883

		5.5645		66.7745		0.0888

		4.7958		57.5495		0.0905

		5.3520		64.2235		0.0888

		6.0585		72.7025		0.0872

		5.3650		64.3805		0.0526

		2.7872		33.4465		0.0297

		6.2908		75.4890		0.1015

		5.8721		70.4650		0.1026

		5.3748		64.4980		0.0971

		6.2941		75.5290		0.1020

		6.1305		73.5660		0.0998

		5.6823		68.1880		0.0982

		5.1883		62.2600		0.0932

		6.5328		78.3940		0.0712

		3.6018		43.2210		0.0521

		3.1307		37.5680		0.0275

		9.6995		116.3945		0.2059

		10.2327		122.7925		0.2154

		10.8740		130.4875		0.2053

		11.1389		133.6665		0.2070

		9.7453		116.9435		0.1806

		14.7832		177.3985		0.2177

		8.7475		104.9705		0.1766

		9.3265		111.9185		0.1120

		5.7445		68.9335		0.0933

		3.0030		36.0365		0.0450

		3.2190		38.6275		0.0216

		4.4326		53.1915		0.0145

		14.0586		168.7030		0.2054

		9.3544		112.2530		0.2150

		9.4591		113.5090		0.2161

		9.3904		112.6850		0.2150

		10.0120		120.1440		0.2077

		10.6761		128.1130		0.2031

		8.9618		107.5420		0.1711

		4.3885		52.6620		0.0609

		3.6623		43.9470		0.0368

		1.8762		22.5140		0.0167

		2.4552		29.4620		0.0156

		17.1335		205.6020		0.2077

		15.0887		181.0640		0.2088

		12.7638		153.1660		0.2099

		13.7277		164.7320		0.2139

		12.3015		147.6180		0.2099

		13.2067		158.4800		0.2105

		14.0403		168.4830		0.2071

		8.9868		107.8420		0.2066

		15.8881		190.6570		0.4106		S-2

		16.2983		195.5800		0.4100

		23.5724		282.8690		0.6140

		10.3918		124.7020		0.1792

		5.4133		64.9600		0.0772

		5.3418		64.1010		0.0570

		5.1203		61.4440		0.0390

		4.8468		58.1620		0.0145

		4.4561		53.4730		0.0091

		3.7918		45.5020		0.0097

		5.0422		60.5060		0.0091

		4.9087		58.9040		0.0097

		31.4827		377.7920		0.8727

		30.7846		369.4150		0.8656

		33.9247		407.0960		0.8592

		15.7982		189.5780		0.2695

		7.1501		85.8010		0.0608

		5.1412		61.6940		0.0384

		3.5457		42.5480		0.0341

		3.5880		43.0560		0.0276

		2.6600		31.9200		0.0232

		4.1773		50.1280		0.0243

		4.0667		48.8000		0.0162

		4.6820		56.1840		0.0183

		13.8907		166.6880		0.2400

		10.6501		127.8010		0.2411

		13.9459		167.3510		0.2388

		15.6048		187.2570		0.2508

		12.2463		146.9550		0.2872

		7.3424		88.1090		0.0877

		11.4487		137.3840		0.0553

		4.3253		51.9040		0.0259

		6.1618		73.9410		0.0205

		4.5272		54.3260		0.0232

		5.6766		68.1190		0.0194

		5.2468		62.9610		0.0205

		18.5756		222.9070		0.6557

		16.9638		203.5660		0.6464

		17.0094		204.1130		0.6637

		11.7216		140.6590		0.5364

		7.6223		91.4670		0.3269

		5.7468		68.9610		0.3378

		6.0040		72.0480		0.2627

		3.7997		45.5960		0.1641

		6.5348		78.4170		0.1158

		4.5843		55.0120		0.0959

		1.3713		16.4550		0.0728

		1.5694		18.8330		0.0124

		1.0819		12.9830		0.0151

		1.5115		18.1380		0.0415		P-1

		3.6268		43.5220		0.0776

		7.0973		85.1670		0.1879

		7.0373		84.4470		0.1963

		8.6987		104.3840		0.1924

		7.9303		95.1640		0.1739

		6.4343		77.2110		0.1477

		7.2918		87.5010		0.2025

		8.6630		103.9560		0.2273

		8.3810		100.5720		0.2431

		8.5609		102.7310		0.2386

		8.5090		102.1080		0.2352

		3.1113		37.3360		0.0258

		1.0123		12.1470		0.0328

		2.9930		35.9160		0.0448

		3.9932		47.9180		0.0853

		5.6838		68.2050		0.1007

		3.9769		47.7230		0.1067

		7.2156		86.5870		0.1288

		5.1618		61.9420		0.1227

		5.6968		68.3610		0.1360

		4.6658		55.9900		0.1205

		5.2818		63.3810		0.1139

		6.0874		73.0490		0.1144

		2.4103		28.9230		0.0355

		2.3082		27.6980		0.0306

		1.9208		23.0490		0.0328

		2.3243		27.8920		0.0453

		3.0748		36.8980		0.1133

		3.4250		41.1000		0.1572

		9.5051		114.0610		0.2488

		12.3125		147.7500		0.2693

		12.7550		153.0600		0.3583

		13.7892		165.4700		0.3729

		10.9380		131.2560		0.3064

		10.9704		131.6450		0.2995

		0.8253		9.9040		0.0421

		2.0073		24.0880		0.0481

		4.8576		58.2910		0.0579

		2.7095		32.5140		0.0864

		4.0274		48.3290		0.1471

		5.5582		66.6980		0.1929

		9.6112		115.3340		0.2710

		14.0609		168.7310		0.3828

		15.8283		189.9400		0.3746

		15.5677		186.8120		0.4983

		17.9541		215.4490		0.5874

		17.6230		211.4760		0.6251

		2.1429		25.7150		0.0442

		2.3237		27.8840		0.0546

		2.1973		26.3680		0.0562

		3.0067		36.0800		0.0601

		2.1158		25.3890		0.0726

		3.9488		47.3850		0.0798

		5.3307		63.9680		0.1261

		10.2795		123.3540		0.1997

		13.7935		165.5220		0.3208

		15.7433		188.9190		0.3665

		17.1716		206.0590		0.5061

		17.2660		207.1920		0.5559

		1.4635		17.5620		0.0639

		5.5357		66.4280		0.0639

		2.8807		34.5680		0.0765

		4.0627		48.7520		0.1183

		4.8528		58.2330		0.1521

		6.8969		82.7630		0.2244

		9.6800		116.1600		0.4941

		10.1374		121.6490		0.5746

		14.8895		178.6740		0.4243

		12.0057		144.0680		0.3520

		12.6134		151.3610		0.3035

		8.4580		101.4960		0.3058

		1.1333		13.6000		0.0247

		0.7199		8.6390		0.0355

		1.5580		18.6960		0.0557

		1.7240		20.6880		0.0743

		3.0584		36.7010		0.1183

		4.2700		51.2400		0.1661

		16.2081		194.4970		0.5246

		26.4012		316.8140		0.6947

		19.1479		229.7750		0.5282

		18.2513		219.0150		0.5132

		16.4003		196.8030		0.4906

		15.6088		187.3050		0.4953

		0.2538		3.0450		0.0171

		0.0431		0.5170		0.0193

		2.1046		25.2550		0.0274

		1.5196		18.2350		0.0486

		3.8836		46.6030		0.0990

		6.4038		76.8450		0.1499

		11.8834		142.6010		0.2818

		20.1054		241.2650		0.4325

		25.3121		303.7450		0.6675

		28.2582		339.0980		0.7383

		26.3048		315.6580		0.7515

		25.8101		309.7210		0.7496

		1.2637		15.1640		0.0236

		1.0897		13.0760		0.0279

		1.6436		19.7230		0.0388

		2.5199		30.2390		0.0541

		4.2637		51.1640		0.0831

		4.0283		48.3400		0.0930

		6.9626		83.5510		0.1644

		20.8253		249.9030		0.3641

		24.4873		293.8470		0.5946

		24.7873		297.4470		0.6068

		23.7598		285.1170		0.6300

		24.8141		297.7690		0.6117

		1.8238		21.8860		0.0296

		1.1664		13.9970		0.0350

		2.1099		25.3190		0.0388

		2.5969		31.1630		0.0459

		2.9843		35.8110		0.0759

		4.8825		58.5900		0.0979

		7.5039		90.0470		0.1873

		14.5213		174.2560		0.6337

		21.1722		254.0660		0.7962

		18.2511		219.0130		0.6651

		19.7466		236.9590		0.6454

		16.3535		196.2420		0.6626

		3.2688		39.2250		0.0355

		2.9618		35.5410		0.0404

		2.7946		33.5350		0.0530

		2.9088		34.9050		0.0562

		4.5096		54.1150		0.0908

		5.6283		67.5390		0.1294

		19.0350		228.4200		0.4929

		19.4910		233.8920		0.5336

		18.4377		221.2520		0.4781

		23.2347		278.8160		0.4940

		22.5861		271.0330		0.4769

		22.7412		272.8940		0.4668

		2.2443		26.9310		0.0350

		1.7987		21.5840		0.0399

		3.2159		38.5910		0.0886

		3.8177		45.8120		0.0946

		5.1856		62.2270		0.0902

		5.3517		64.2200		0.0913

		6.7245		80.6940		0.1172

		7.1422		85.7060		0.1222

		6.3168		75.8010		0.1244

		6.7525		81.0300		0.1249

		7.2375		86.8500		0.1261

		7.8426		94.1110		0.1233

		9.8858		118.6290		0.1207		P-2

		7.9831		95.7970		0.1164

		8.0534		96.6410		0.1153

		8.0869		97.0430		0.1142

		6.5293		78.3520		0.1207

		8.4708		101.6500		0.1223

		8.0027		96.0320		0.1245

		6.6448		79.7370		0.1180

		5.1371		61.6450		0.0592

		5.8909		70.6910		0.0378

		6.6350		79.6200		0.0336

		7.6618		91.9420		0.0834

		7.8665		94.3980		0.0856

		7.6358		91.6300		0.0823

		7.8080		93.6960		0.0834

		8.3734		100.4810		0.0866

		6.4368		77.2420		0.0850

		8.0648		96.7770		0.0850

		6.6675		80.0100		0.0684

		5.0137		60.1640		0.0426

		6.3848		76.6180		0.0442

		5.5920		67.1040		0.0325

		7.2733		87.2800		0.0732

		7.6846		92.2150		0.0726

		6.7733		81.2800		0.0748

		9.0333		108.4000		0.0737

		6.2338		74.8060		0.0743

		5.9378		71.2530		0.0759

		10.0794		120.9530		0.0737

		12.7177		152.6120		0.0732

		5.3259		63.9110		0.0678

		4.9641		59.5690		0.0474

		7.5003		90.0040		0.0480

		3.9673		47.6080		0.0394

		10.0252		120.3020		0.0700

		9.9853		119.8240		0.0753

		7.7564		93.0770		0.0737

		8.7131		104.5570		0.0705

		7.8029		93.6350		0.0716

		9.9023		118.8270		0.0726

		8.4938		101.9260		0.0710

		9.0652		108.7820		0.0748

		7.9623		95.5480		0.0598

		6.1121		73.3450		0.0373

		5.8530		70.2360		0.0352

		8.8293		105.9520		0.0330

		8.6912		104.2940		0.0705

		8.6912		104.2940		0.0753

		7.0737		84.8840		0.0737

		11.4927		137.9120		0.0748

		10.0694		120.8330		0.0726

		7.6650		91.9800		0.0743

		7.8567		94.2800		0.0802

		8.1690		98.0280		0.1153

		6.5570		78.6840		0.0560

		5.5498		66.5970		0.0341

		5.5888		67.0650		0.0261

		6.3133		75.7600		0.0224

		11.1123		133.3470		0.2122

		9.6879		116.2550		0.2266

		15.6059		187.2710		0.2549

		11.6024		139.2290		0.2455

		10.3162		123.7940		0.2533

		14.1124		169.3490		0.2919

		8.5431		102.5170		0.2627

		9.2998		111.5970		0.0942

		4.5495		54.5940		0.0608

		2.9968		35.9620		0.0384

		4.4772		53.7260		0.0362

		4.5923		55.1070		0.0320

		14.3558		172.2700		0.2450

		13.7111		164.5330		0.2415

		15.0533		180.6390		0.2529

		13.2177		158.6120		0.2502

		13.3131		159.7570		0.2310

		14.6585		175.9020		0.2327

		10.1287		121.5440		0.2266

		7.3095		87.7140		0.1376

		5.5660		66.7920		0.0523

		5.2436		62.9230		0.0314

		3.3948		40.7380		0.0289

		3.1712		38.0540		0.0248

		13.9677		167.6120		0.3055

		14.4348		173.2180		0.3026

		15.2572		183.0860		0.2998

		14.0795		168.9540		0.3026

		14.4118		172.9410		0.3008

		11.6748		140.0980		0.3290

		9.3359		112.0310		0.2319

		5.3226		63.8710		0.0906

		5.7897		69.4760		0.0498

		5.8489		70.1870		0.0358

		3.0955		37.1460		0.0296

		6.2601		75.1210		0.0244

		12.6332		151.5980		0.2283

		16.1073		193.2880		0.2266

		13.6062		163.2740		0.2266

		13.0443		156.5320		0.2292

		13.3263		159.9150		0.2397

		14.4151		172.9810		0.2380

		7.8918		94.7020		0.1565

		8.1648		97.9780		0.0994

		5.1187		61.4240		0.0398

		3.9738		47.6860		0.0281

		5.9148		70.9770		0.0248

		11.2268		134.7210		0.1470

		9.6682		116.0180		0.1470

		8.4807		101.7680		0.1479

		8.9873		107.8470		0.1470

		9.1583		109.9000		0.1479

		9.1353		109.6230		0.1436

		8.3392		100.0700		0.1002

		7.3358		88.0300		0.0926

		5.5759		66.9110		0.0423

		6.3227		75.8720		0.0273

		5.9707		71.6480		0.0248

		7.2122		86.5460		0.0231

		10.3918		124.7020		0.2022

		10.1348		121.6180		0.1961

		8.2744		99.2930		0.2005

		7.8938		94.7260		0.1780

		6.7783		81.3390		0.1351

		7.4093		88.9110		0.1206

		4.5405		54.4860		0.0867

		6.8531		82.2370		0.0473

		6.0042		72.0500		0.0339

		6.4660		77.5920		0.0348

		6.7490		80.9880		0.0264

		16.2588		195.1050		0.3319

		18.0877		217.0520		0.3274

		20.2925		243.5100		0.3427

		19.3153		231.7830		0.3400

		16.2471		194.9650		0.3337

		17.1036		205.2430		0.2441

		14.2754		171.3050		0.1496

		10.6868		128.2420		0.1248

		8.9483		107.3800		0.0699

		6.7815		81.3780		0.0389

		6.1896		74.2750		0.0389

		6.4433		77.3190		0.0356

		20.0290		240.3480		0.3042

		14.7632		177.1580		0.3033

		13.6964		164.3570		0.3176

		17.7750		213.3000		0.3203

		14.0899		169.0790		0.2696

		8.3102		99.7220		0.1599

		11.3611		136.3330		0.1002

		10.3626		124.3510		0.0800

		6.1538		73.8450		0.0489

		5.5130		66.1560		0.0323

		6.4790		77.7480		0.0339

		5.4643		65.5710		0.0323

		10.2813		123.3750		0.1840

		11.2277		134.7320		0.1849

		12.9646		155.5750		0.1909

		10.4923		125.9080		0.1970

		11.6148		139.3770		0.1944

		9.9625		119.5500		0.1590

		8.5704		102.8450		0.0833

		7.2271		86.7250		0.0682

		6.1083		73.2990		0.0423

		6.4985		77.9820		0.0348

		4.8853		58.6230		0.0323

		4.8951		58.7410		0.0298

		9.5689		114.8270		0.2013

		9.5429		114.5150		0.2013

		11.7319		140.7830		0.1935

		9.5202		114.2420		0.2048

		10.7073		128.4880		0.1927

		12.3741		148.4890		0.1453

		7.8093		93.7120		0.1095

		7.5524		90.6290		0.0716

		6.1343		73.6110		0.0381

		5.3309		63.9710		0.0339

		4.3162		51.7940		0.0339

		9.4272		113.1260		0.1197

		12.0414		144.4970		0.1197

		9.1117		109.3400		0.1197

		11.1745		134.0940		0.1334

		7.7929		93.5150		0.0892

		6.8329		81.9950		0.0800

		4.4545		53.4540		0.0398

		5.6204		67.4450		0.0248

		3.0693		36.8320		0.0223

		3.9363		47.2350		0.0206

		10.8343		130.0110		0.1944

		9.6438		115.7260		0.1961

		10.7692		129.2300		0.1970

		11.9219		143.0630		0.1970

		12.7025		152.4300		0.1961

		8.0487		96.5840		0.2031

		6.6868		80.2410		0.0977

		6.9691		83.6290		0.0448

		5.4478		65.3730		0.0314

		3.3948		40.7380		0.0264

		7.2614		87.1370		0.0223

		6.2850		75.4200		0.0808

		4.7437		56.9240		0.0808

		7.0723		84.8670		0.0808

		4.8300		57.9600		0.0808

		4.7337		56.8040		0.0791

		6.4278		77.1340		0.0800

		6.7334		80.8010		0.0758

		5.5210		66.2520		0.0640

		6.6903		80.2830		0.0439

		4.8865		58.6380		0.0323

		4.8659		58.3910		0.0339

		6.8361		82.0330		0.0306

		7.3804		88.5650		0.0741

		6.0681		72.8170		0.0732

		6.8555		82.2660		0.0732

		5.9806		71.7670		0.0749

		6.5444		78.5330		0.0732

		5.8672		70.4060		0.0774

		7.9573		95.4870		0.0606

		7.1731		86.0770		0.0489

		5.6079		67.2950		0.0389

		5.1283		61.5400		0.0339

		4.8983		58.7790		0.0339

		5.4135		64.9620		0.0323

		6.0368		72.4420		0.0632

		5.7128		68.5540		0.0623

		5.7614		69.1370		0.0623

		6.8469		82.1630		0.0623

		6.0012		72.0140		0.0632

		5.9234		71.0810		0.0632

		5.6674		68.0090		0.0640

		5.0064		60.0770		0.0590

		5.3855		64.6260		0.0456

		3.4316		41.1790		0.0339

		4.1444		49.7330		0.0323

		5.4989		65.9870		0.0289

		5.2478		62.9740		0.0674

		5.4423		65.3070		0.0699

		7.0268		84.3220		0.0690

		6.5927		79.1120		0.0690

		4.8039		57.6470		0.0682

		6.1163		73.3960		0.0674

		5.4553		65.4630		0.0682

		6.6283		79.5390		0.0716

		4.7702		57.2420		0.0632

		5.6273		67.5280		0.0531

		4.4896		53.8750		0.0498

		4.7327		56.7920		0.0473

		5.4520		65.4240		0.0699

		4.8542		58.2500		0.0623

		5.8841		70.6090		0.0657

		6.7483		80.9800		0.0648

		6.2318		74.7810		0.0699

		9.0227		108.2720		0.0690

		5.2895		63.4740		0.0648

		8.9934		107.9210		0.0724

		6.4884		77.8610		0.0464

		3.3856		40.6270		0.0273

		4.1816		50.1790		0.0264

		2.3816		28.5790		0.0289

		8.1357		97.6280		0.0850

		5.8711		70.4530		0.0859

		5.1466		61.7590		0.0909

		5.0231		60.2770		0.0935

		7.6353		91.6240		0.0926

		6.2675		75.2100		0.0892

		7.0733		84.8790		0.0850

		3.5025		42.0300		0.0539

		5.6859		68.2310		0.0314

		3.3303		39.9640		0.0298

		3.5350		42.4200		0.0289

		7.1642		85.9700		0.0791

		6.3649		76.3790		0.0825

		6.3227		75.8720		0.0842

		5.9913		71.8950		0.0800

		6.5371		78.4450		0.0850

		7.2746		87.2950		0.0884

		7.9017		94.8200		0.0985

		10.8128		129.7540		0.1214

		4.5097		54.1160		0.0406

		4.9386		59.2630		0.0356

		3.8696		46.4350		0.0306

		6.2298		74.7570		0.1299

		9.1279		109.5350		0.1002

		6.0673		72.8080		0.1011

		7.5359		90.4310		0.1070

		8.3547		100.2560		0.1070

		8.8430		106.1160		0.0968

		6.6125		79.3500		0.0977

		6.3333		76.0000		0.0951

		5.7420		68.9040		0.0506

		6.0147		72.1760		0.0381

		4.4478		53.3730		0.0398

		2.7068		32.4810		0.0348

		6.7308		80.7690		0.0918

		7.9133		94.9600		0.0918

		5.6731		68.0770		0.0909

		6.3694		76.4330		0.0926

		6.9640		83.5680		0.0960

		6.3498		76.1970		0.0943

		5.8472		70.1660		0.0960

		5.8373		70.0470		0.0960

		5.1015		61.2180		0.0918

		2.7298		32.7570		0.0439

		4.0963		49.1560		0.0306

		2.9992		35.9900		0.0273

		6.9542		83.4500		0.1223

		5.8734		70.4810		0.1214

		6.1363		73.6350		0.1180

		6.3596		76.3150		0.1163

		5.3708		64.4500		0.1146

		4.6942		56.3300		0.1095

		5.6008		67.2090		0.1028

		6.1395		73.6740		0.1011

		4.7270		56.7240		0.0850

		3.3145		39.7740		0.0406

		4.1982		50.3780		0.0289

		3.8729		46.4750		0.0256





APFZ

		



POC, log

Cp, log



All

		POC (µmol/l)		Cpre

		1.4983		0.0154		ROSS SEA

		1.2775		0.0158

		0.7875		0.0145

		1.1417		0.0149

		1.2825		0.0154

		1.3275		0.0149

		1.4350		0.0145

		1.3142		0.0141

		1.5008		0.0141

		1.7992		0.0145

		1.3525		0.0149

		1.3792		0.0154

		1.9858		0.0211

		1.7708		0.0180

		1.6208		0.0180

		2.2425		0.0119

		2.1050		0.0105

		1.5092		0.0092

		1.9842		0.0092

		1.9550		0.0092

		1.6008		0.0097

		1.7758		0.0105

		1.6642		0.0105

		2.0808		0.0119

		1.3892		0.0335

		1.8267		0.0348

		1.7358		0.0370

		1.9925		0.0339

		1.5600		0.0331

		1.4475		0.0331

		2.1142		0.0331

		1.5325		0.0331

		2.3983		0.0251

		1.7358		0.0260

		1.8183		0.0242

		2.4867		0.0229

		2.0767		0.0609

		1.3325		0.0514

		1.6458		0.0501

		1.5608		0.0501

		1.0492		0.0492

		0.9150		0.0402

		1.5742		0.0380

		1.1117		0.0407

		1.6750		0.0416

		1.1967		0.0425

		1.0933		0.0291

		1.8783		0.0459

		1.5633		0.0459

		1.3942		0.0464

		0.9475		0.0317

		0.8058		0.0313

		1.2817		0.0326

		1.3017		0.0322

		1.5492		0.0282

		1.2817		0.0313

		1.5000		0.0446

		1.8675		0.0472

		2.1417		0.0490

		2.1642		0.0472

		1.8542		0.0477

		2.3758		0.0481

		1.2533		0.0468

		1.2283		0.0375

		1.8875		0.0277

		1.1892		0.0251

		1.7567		0.0286

		1.3058		0.0300

		1.1383		0.0304

		1.5342		0.0105

		1.6067		0.0083

		1.2592		0.0092

		1.6542		0.0097

		1.0908		0.0101

		1.5517		0.0101

		1.4417		0.0110

		1.0867		0.0119

		1.7108		0.0119

		1.1917		0.0127

		1.4808		0.0136

		1.4475		0.0277

		1.2192		0.0238

		1.5433		0.0127

		1.3458		0.0127

		1.4342		0.0123

		1.9125		0.0136

		1.8458		0.0141

		1.7892		0.0145

		1.6792		0.0092

		1.4308		0.0088

		2.3950		0.0136

		2.1025		0.0149

		3.6592		0.0615

		3.0442		0.0619

		2.5883		0.0624

		2.8592		0.0615

		3.3217		0.0615

		2.0692		0.0592

		2.3708		0.0512

		2.6483		0.0459

		1.5217		0.0273

		1.9667		0.0194

		1.3983		0.0202

		1.4892		0.0277

		7.4375		0.1099

		6.1825		0.1040

		6.2892		0.1122

		6.0067		0.1180

		6.3192		0.1140

		5.0692		0.1144

		5.0758		0.1140

		3.8200		0.0977

		2.3250		0.0548

		2.5975		0.0110

		2.2325		0.0123

		2.0450		0.0277

		5.2775		0.1407

		6.0342		0.1316

		5.3300		0.1303

		5.9058		0.1108

		4.8175		0.0207

		4.0992		0.0176

		2.1967		0.0176

		2.8192		0.0176

		1.8517		0.0172

		2.3258		0.0172

		2.9750		0.0167

		3.2775		0.0172

		8.6917		0.1901

		7.7533		0.1938

		7.7967		0.1924

		7.6133		0.1952

		7.8858		0.1970

		8.3808		0.2058

		10.9350		0.2387

		6.9333		0.2058

		2.9983		0.0968

		2.7592		0.0198

		5.0092		0.0964

		5.8517		0.0964

		3.9892		0.0490

		1.8050		0.0224

		1.6417		0.0185

		2.6958		0.0255

		2.5250		0.0300

		1.6725		0.0247

		1.6583		0.0202

		2.2858		0.0353

		1.8925		0.0260

		2.5725		0.0273

		1.9575		0.0216

		1.6517		0.0229

		1.6483		0.0229

		1.4058		0.0229

		1.5092		0.0202

		1.5992		0.0238

		1.8817		0.0247

		2.6283		0.0251

		2.4942		0.0255

		1.6092		0.0251

		1.6225		0.0255

		1.7600		0.0255

		2.0392		0.0264

		1.5350		0.0141

		1.8392		0.0132

		1.4958		0.0132

		0.9492		0.0141

		1.7000		0.0176

		1.7008		0.0176

		2.6758		0.0176

		1.7667		0.0185

		1.5925		0.0189

		1.3375		0.0185

		1.5300		0.0163

		1.3925		0.0119

		0.9850		0.0022

		0.9308		0.0031

		0.9283		0.0044

		1.5225		0.0242

		1.5758		0.0247

		1.4358		0.0238

		1.2117		0.0242

		1.3633		0.0247

		0.8658		0.0247

		1.3183		0.0247

		1.1875		0.0247

		0.8875		0.0154

		1.0992		0.0163

		1.0325		0.0176

		2.1025		0.0415

		1.6600		0.0410

		2.1608		0.0410

		1.5708		0.0207

		1.6358		0.0229

		1.5617		0.0304

		1.2508		0.0255

		1.0967		0.0061

		1.5675		0.0079

		1.2467		0.0075

		1.6242		0.0097

		0.9975		0.0141

		2.6442		0.0450

		2.2042		0.0450

		1.9883		0.0450

		2.7050		0.0446

		2.3342		0.0446

		2.5792		0.0441

		2.6250		0.0450

		2.7625		0.0446

		3.0158		0.0224

		2.4742		0.0211

		1.3442		0.0079

		6.2275		0.0793

		8.0783		0.0776

		6.1825		0.0776

		7.4667		0.0771

		7.7892		0.0762

		6.8358		0.0762

		6.4658		0.0758

		4.5350		0.0539

		2.3667		0.0163

		3.4225		0.0149

		3.4492		0.0123

		4.0917		0.0141

		8.6750		0.1135

		8.1917		0.1158

		7.9333		0.1090

		9.1608		0.1054

		7.5708		0.1045

		7.2108		0.1036

		7.9042		0.1022

		8.2825		0.0973

		5.8275		0.0490

		5.9750		0.0406

		37.5068		0.8553

		38.5684		0.8618

		37.5143		0.8749

		37.5898		0.8776

		30.9959		0.8537

		38.9316		0.6984

		44.9939		0.6589

		43.4682		1.0367

		44.2098		1.1871

		26.5679		1.2078

		24.7887		0.7251

		14.1608		0.3223

		32.8318		0.8450

		46.0676		0.8342

		42.2675		0.9536

		44.2872		0.8515

		41.6966		0.7225

		41.4186		0.6916

		50.9868		0.8760

		17.1131		0.3271

		31.4994		0.4955

		32.7984		0.5149

		37.9367		0.5204

		41.5736		0.7514

		42.5254		0.7758

		38.3083		0.5309

		42.7092		0.7652

		39.0388		0.7827

		19.6165		0.2086

		11.8248		0.1463

		5.5763		0.0339

		5.3360		0.0489

		27.9244		0.2686

		31.1325		0.2756

		27.8165		0.2798

		25.9297		0.3318

		25.7888		0.4521

		15.1031		0.4570

		19.6892		0.2012

		16.8308		0.2709

		17.0377		0.2906

		12.9149		0.1061

		6.1273		0.0605

		8.1958		0.0454

		16.1104		0.1815

		14.0158		0.1810

		12.1054		0.1718

		15.5521		0.1677

		17.5793		0.1769

		15.7021		0.1888

		27.2505		0.2911

		32.1643		0.4189

		30.1274		0.3744

		26.5413		0.3295

		11.0802		0.0703

		12.5934		0.0587

		35.6274		0.5314

		43.9023		0.5570

		37.1393		0.5842

		38.7488		0.6812

		37.0071		0.7456

		31.0003		0.6745

		50.9863		0.6989

		53.5225		1.4590

		53.5288		1.4414

		35.2520		0.7859

		18.9354		0.4170

		13.1340		0.2299

		74.9192		1.1654

		71.0602		1.1654

		71.8525		1.1507

		78.1933		1.1689

		71.1315		1.3013

		77.1182		1.3599

		75.8924		1.4780

		82.3981		1.4729

		83.7811		1.6834

		37.4083		0.7183

		18.0220		0.3500

		3.3489		0.0295

		100.3761		1.5548

		94.5604		1.5335

		108.1343		1.5632

		95.4208		1.5425

		108.1191		1.5528

		107.0543		1.5729

		105.3144		1.6330

		92.0066		1.4710

		42.2608		0.5681

		26.0143		0.3552

		18.8683		0.2054

		10.9265		0.0228

		66.1777		1.7136

		88.5951		1.7048

		86.5418		1.6774

		87.2348		1.6648

		98.1592		1.6522

		64.4337		1.0390

		28.6895		0.1833

		14.5195		0.1282

		16.1629		0.0761

		13.0533		0.0387

		9.3275		0.0171

		12.5903		0.0096

		64.8007		1.6741

		65.8785		1.6741

		71.1517		1.6734

		79.6499		1.5711

		80.5287		1.5360

		44.3152		0.5393

		21.9782		0.3259

		18.5588		0.2380

		10.7520		0.1324

		10.8126		0.1098

		7.7269		0.0603

		8.9979		0.1007

		38.3660		0.7315

		36.2341		0.5677

		37.7335		0.5890

		36.9802		0.5840

		36.6809		0.5647

		31.4088		0.5169

		37.3333		0.5244

		27.6627		0.4747

		13.1395		0.2124

		9.7112		0.0619

		8.7321		0.0463

		7.3553		0.0295

		32.6677		0.5641

		37.7159		0.5369

		35.5073		0.6201

		32.9758		0.6186

		29.8683		0.5264

		33.8345		0.4529

		33.0398		0.5586

		23.5322		0.2660

		21.1111		0.2872

		14.3058		0.2272

		9.5200		0.0419

		10.9904		0.0242

		65.8014		1.3378

		63.6149		1.3372

		60.8803		1.3336

		65.6129		1.3440

		70.8553		1.3550

		75.2616		1.3384

		88.2651		1.3433

		68.5169		1.2801

		18.1472		0.4077

		11.1470		0.1142

		9.8083		0.0984

		11.8111		0.0171

		35.6837		0.4277

		38.7501		0.4580

		39.0207		0.4487

		40.4735		0.4467

		42.5728		0.4409

		57.0537		0.8223

		57.4078		0.7737

		57.7336		0.8542

		69.3525		1.0658

		55.0974		0.6015

		17.6963		0.2517

		9.0382		0.0614

		54.3743		0.5863

		49.1293		0.5853

		53.6823		0.5772

		48.3007		0.5888

		48.5071		0.5959

		49.3190		0.6127

		58.2626		0.6559

		71.8094		0.9226

		59.6178		0.9303

		38.3938		0.6921

		22.7248		0.1173

		25.2843		0.0756

		49.3283		0.7041

		49.6565		0.6522

		46.9452		0.6466

		52.8930		0.6559

		68.8698		0.7026

		63.0772		1.0169

		57.1746		1.1037

		24.1804		0.4723

		17.2916		0.2118

		10.5543		0.1187

		8.8932		0.0587

		6.1807		0.0645

		62.3610		0.9419

		63.0981		0.9854

		53.3583		0.9720

		64.8289		1.0000

		59.4513		0.9877

		69.0324		0.9765

		69.2940		0.9865

		23.7168		0.6281

		9.4337		0.1164

		8.7426		0.0596

		5.3593		0.0211

		5.6430		0.0167

		57.6174		0.8951

		53.7282		0.8765

		56.0764		0.8700

		56.8011		0.8825

		53.4466		0.9039

		58.4793		0.8771

		63.2251		0.8842

		36.3841		0.6994

		22.6948		0.3214

		16.8470		0.1980

		11.1825		0.0525

		7.7104		0.0303

		32.6935		0.5660

		31.1133		0.5665

		30.6119		0.5812

		29.7368		0.5777

		26.3534		0.5620

		33.9915		0.5827

		33.7172		0.5863

		25.1112		0.4866

		14.8119		0.3519

		11.7090		0.2345

		7.3581		0.0845

		4.2698		0.0321

		20.2160		0.3860

		20.3067		0.3961

		22.2605		0.3879

		20.5446		0.3768

		18.7411		0.3749

		21.9243		0.3672

		18.0203		0.3461

		17.5426		0.2878

		14.8228		0.2178

		27.1413		0.5731

		12.3727		0.2447

		4.3574		0.0859

		41.9991		0.6502

		40.9242		0.6553

		39.9279		0.6662

		39.9958		0.6838

		43.4285		0.7214

		48.1361		0.8358

		45.2678		0.8326

		47.0713		0.7567

		43.8441		0.2429

		26.0505		0.4097

		12.6108		0.1682

		9.1148		0.0622

		61.8280		1.2571

		73.9745		1.2327

		56.9239		1.1623

		68.1792		1.1433

		50.7768		1.1433

		53.8686		1.2037

		55.3472		1.2920

		54.1148		1.2632

		67.9491		1.1587

		36.5928		0.7749

		23.2916		0.3608

		8.9058		0.0244

		44.7831		0.9547

		48.1594		0.9653

		41.5148		0.9642

		42.6193		0.9447

		43.9080		0.9636

		42.5717		0.7151

		43.3020		0.7246

		29.3988		0.3404

		32.3567		0.1450

		9.9423		0.0743

		15.3648		0.0627

		7.5053		0.0202

		30.1819		0.5550

		31.1510		0.5479

		29.1905		0.5620

		22.1935		0.5741

		46.3473		0.5565

		31.7314		0.3865

		16.6234		0.1961

		9.0528		0.1223

		7.3304		0.0667

		5.6153		0.0387

		12.9354		0.0211

		7.5267		0.0193

		13.1374		0.3010

		13.2938		0.3005

		12.9400		0.3015

		16.0936		0.3091

		15.9870		0.3119

		19.4422		0.3034

		15.5774		0.2850

		11.2617		0.2141

		10.0273		0.1741

		9.4719		0.1169

		5.0594		0.0609

		4.5463		0.0494

		58.3123		0.3925

		61.6504		0.3925

		59.2342		0.3881

		60.8096		0.3886

		63.4168		0.3906

		65.4417		0.4436

		58.1076		0.5018

		21.1514		0.4656

		27.1624		0.3266

		25.4338		0.3049

		17.0298		0.1283

		7.9655		0.0489

		23.9321		0.5640

		22.3523		0.5615

		23.8987		0.5449

		21.4823		0.5524

		23.5760		0.5389

		23.7051		0.3214

		16.0772		0.1522

		11.3541		0.0940

		5.4830		0.0405

		7.1240		0.0162

		4.7520		0.0189

		6.7314		0.0321

		2.8525		0.0277

		1.4303		0.0277

		1.9476		0.0281

		2.2458		0.0281

		1.9991		0.0281

		2.5948		0.0281

		1.9110		0.0277

		2.5560		0.0281

		2.6440		0.0290

		5.9046		0.0263

		3.3463		0.0179

		1.6954		0.0201

		1.1975		0.0240

		2.7246		0.0227

		1.3683		0.0232

		1.9786		0.0253

		1.8560		0.0262

		2.4353		0.0253

		1.3019		0.0258

		2.0349		0.0258

		2.1671		0.0253

		1.8113		0.0253

		1.8260		0.0258

		2.7948		0.0258

		1.6005		0.0249

		1.4550		0.0293

		2.2538		0.0161

		2.3303		0.0187

		2.6958		0.0209

		2.6149		0.0196

		2.2803		0.0134

		2.0260		0.0214

		2.2757		0.0210

		2.1773		0.0214

		2.3178		0.0214

		1.8793		0.0223

		2.7151		0.0214

		2.5183		0.0223

		3.6089		0.0223

		2.7079		0.0223

		3.3580		0.0250

		3.5181		0.0232

		3.7683		0.0259

		2.3613		0.0316

		2.3310		0.0245

		1.8275		0.0245

		1.8293		0.0241

		1.7767		0.0245

		2.0090		0.0241

		2.5858		0.0250

		1.5130		0.0241

		1.8955		0.0254

		2.4798		0.0250

		2.2378		0.0165

		3.0288		0.0135

		2.0656		0.0272

		1.8268		0.0263

		1.5242		0.0267

		3.2854		0.0254

		2.7025		0.0241

		2.6609		0.0250

		3.0780		0.0245

		2.7369		0.0263

		1.9471		0.0254

		3.9798		0.0267

		2.4220		0.0259

		2.1303		0.0157

		1.7308		0.0304

		2.4035		0.0237

		1.9988		0.0219

		1.9889		0.0206

		2.3263		0.0201

		3.5950		0.0197

		2.4588		0.0197

		2.1661		0.0201

		2.1292		0.0197

		3.8066		0.0201

		3.0201		0.0184

		3.0967		0.0130

		1.5415		0.0236

		1.7232		0.0223

		1.3433		0.0219

		1.8514		0.0219

		1.4807		0.0219

		3.9873		0.0210

		2.0738		0.0214

		2.5925		0.0219

		2.2020		0.0214

		2.4369		0.0205

		2.8651		0.0130

		1.8604		0.0351

		1.7918		0.0315

		1.3885		0.0298

		1.5538		0.0302

		1.4007		0.0302

		1.4786		0.0298

		1.9031		0.0293

		1.6325		0.0324

		1.3127		0.0315

		2.0695		0.0266

		1.2104		0.0195

		1.7525		0.0708

		1.7898		0.0694

		2.5374		0.0699

		1.7075		0.0694

		3.0160		0.0694

		3.7406		0.0685

		3.3950		0.0681

		3.4749		0.0676

		2.7649		0.0414

		2.9444		0.0198

		3.0237		0.0123

		2.9487		0.0061

		2.8978		0.0725

		3.0124		0.0725

		3.4228		0.0730

		3.1021		0.0721

		2.3555		0.0721

		2.4041		0.0592

		1.7693		0.0467

		2.8601		0.0436

		1.8856		0.0343

		1.2959		0.0193

		1.5488		0.0079

		0.7408		0.0075

		2.4469		0.0829

		2.4585		0.0821

		2.6523		0.0816

		3.4480		0.0856

		6.2638		0.1090

		5.3643		0.0861

		16.5148		0.0865

		11.9259		0.0771

		9.6350		0.0722

		5.8252		0.0526

		2.4687		0.0093

		3.0683		0.0110

		12.2709		0.1674

		13.1856		0.1624

		4.4122		0.1605

		3.7033		0.1601

		7.1064		0.1596

		10.9568		0.1066

		8.1878		0.0694

		10.2758		0.2598

		10.2954		0.2951

		10.6094		0.0224

		3.8096		0.0105

		10.7874		0.1665

		14.0747		0.1505

		13.5464		0.1519

		13.8343		0.1514

		12.7415		0.1501

		13.2887		0.1496

		13.5823		0.1460

		12.3704		0.1360

		4.1925		0.0565

		1.9564		0.0352

		0.9159		0.0136

		2.5973		0.0083

		1.7470		0.1200

		3.9666		0.1205

		3.3992		0.1191

		3.9353		0.0997

		2.8440		0.0822

		2.7427		0.0509

		3.3153		0.0438

		3.2253		0.0469

		3.8100		0.0319

		3.3378		0.0279

		1.5429		0.0248

		1.2652		0.0151

		6.9419		0.1491

		8.2254		0.1505

		8.2890		0.1391

		5.3067		0.0650

		5.4832		0.0414

		3.0156		0.0215

		2.5419		0.0180

		1.8677		0.0171

		4.2394		0.0097

		2.3994		0.0123

		11.4275		0.1990

		12.5578		0.1958

		12.4493		0.1894

		13.6256		0.1921

		9.9253		0.1880

		10.1001		0.1857

		7.9827		0.1820

		7.1112		0.1793

		8.5961		0.1296

		5.2872		0.1048

		2.1656		0.0264

		1.6066		0.0185

		22.2205		0.2449

		21.3356		0.2426

		21.8502		0.2449

		18.1326		0.2403

		18.8848		0.2208

		14.1832		0.1779

		10.1701		0.1642

		9.6157		0.1601

		8.1810		0.1405

		3.5713		0.0436

		2.5770		0.0308

		1.3647		0.0317

		20.5745		0.2097

		24.5668		0.2087

		17.8762		0.2106

		20.2614		0.2078

		16.7575		0.1944

		13.4275		0.1729

		14.2111		0.1360

		12.8052		0.2124

		16.9106		0.2060

		15.0843		0.2772

		13.7893		0.1219

		7.2604		0.0543

		6.8220		0.1143

		6.9920		0.1147

		5.8867		0.1138

		6.3766		0.1116

		7.0423		0.1129

		7.7181		0.1206

		5.3526		0.0963

		5.1781		0.0609

		3.7884		0.0534

		3.2283		0.0145

		1.7871		0.0088

		6.4034		0.3003

		12.3591		0.2810

		9.3614		0.0694

		4.1314		0.0379

		2.3912		0.0423

		2.2931		0.0569

		6.2142		0.0304

		3.4343		0.0458

		1.8968		0.0312

		1.3677		0.0097

		1.5561		0.0119

		6.5855		0.1360

		7.2911		0.1369

		6.4517		0.1373

		8.8634		0.1391

		8.2675		0.1660

		5.1435		0.1161

		5.4457		0.0931

		4.6169		0.0963

		4.0285		0.0481

		1.0364		0.0365

		1.2198		0.0123

		0.6191		0.0105

		6.7310		0.1057

		6.1654		0.1066

		4.1608		0.1062

		4.8283		0.1084

		4.2886		0.1017

		4.4382		0.0685

		2.4788		0.0503

		2.6977		0.0503

		2.5670		0.0423

		3.0351		0.0215

		2.3109		0.0075

		2.1635		0.0066

		8.9175		0.1505

		9.3146		0.1446

		8.3636		0.1460

		9.2796		0.1464

		8.0335		0.1578

		8.7456		0.1738

		10.2006		0.1724

		9.4078		0.1455

		4.6579		0.0828

		1.7314		0.0441

		0.9000		0.0251

		2.1072		0.0154

		20.3226		0.2720

		21.2073		0.2706

		18.0994		0.2580

		23.2534		0.3978

		22.0532		0.3259

		22.5527		0.3742

		12.8135		0.2055

		9.2811		0.1351

		6.2784		0.0317

		2.2935		0.0357

		0.6798		0.0149

		1.6441		0.0145

		30.2621		0.4134

		30.1240		0.4134

		28.3802		0.4202

		12.8801		0.4119

		9.8415		0.2795

		5.8535		0.1460

		8.0735		0.0779

		7.2122		0.0405

		1.6654		0.0273

		2.6223		0.0163

		2.4826		0.0149

		1.1425		0.0127

		23.0260		0.3622

		21.0655		0.3622

		21.3202		0.3636

		21.1288		0.3766

		21.7091		0.4080

		19.7008		0.3574

		16.5426		0.2198

		3.8873		0.1747

		11.6248		0.0538

		9.6648		0.1756

		2.5928		0.1825

		2.2670		0.0578

		29.8436		0.8127

		33.3161		0.8090

		33.9738		0.8127

		32.5280		0.8074

		29.6859		0.8316

		18.2708		0.5619

		13.9572		0.3766

		8.5798		0.2970

		10.8238		0.2763

		6.7316		0.2342

		3.1804		0.1084

		2.7541		0.0748

		19.4111		1.0477

		22.5292		1.0654

		21.2098		1.0717

		20.4139		1.0267

		14.1997		0.8853

		6.7060		0.2454

		3.5100		0.0623

		2.1676		0.0282

		3.5527		0.0295

		4.5894		0.0308

		1.5020		0.0282

		2.5960		0.0264

		11.5393		0.2528

		15.3149		0.2566

		13.3394		0.2594

		17.4720		0.1820

		12.0390		0.1646

		12.2546		0.1510

		8.2972		0.1323

		4.3042		0.0242

		2.4095		0.0207

		2.0462		0.0207

		1.5023		0.0185

		5.5537		0.0792

		3.6723		0.0788

		5.1387		0.0792

		5.1865		0.0770

		4.0628		0.0770

		4.5223		0.0627

		2.6084		0.0521

		4.2502		0.0388

		5.4885		0.0681

		3.2661		0.0472

		2.7516		0.0149

		1.5716		0.0149

		3.1443		0.1145

		4.2159		0.1130

		3.9674		0.1120

		3.0299		0.1029

		3.3669		0.0999

		3.8184		0.0994

		2.5945		0.0938

		3.3841		0.0994

		5.4672		0.0873

		2.9638		0.0743

		1.2257		0.0478

		1.6397		0.0314

		28.7805		0.7076

		31.9777		0.7168

		28.1335		0.7221

		19.8143		0.7030

		10.3160		0.6181

		8.9204		0.3938

		8.5979		0.2575

		5.7615		0.2303

		3.3138		0.1064

		3.4078		0.0649

		0.7786		0.0389

		2.3746		0.0346

		26.8359		0.5126

		26.3350		0.5083

		24.3715		0.5099

		28.2302		0.5347

		23.4198		0.4895

		27.8065		0.4264

		15.0604		0.3508

		16.9845		0.2858

		12.9640		0.1696

		14.1617		0.1627

		7.6196		0.0866

		5.5727		0.1725

		41.5082		0.4818

		23.4923		0.4729

		19.8424		0.4883

		28.8821		0.3749

		11.2328		0.1662

		7.6433		0.3211

		14.8220		0.3040

		16.7192		0.2954

		10.0125		0.0889

		7.7276		0.0673

		5.6407		0.0450

		5.7887		0.0445

		33.3155		0.3924

		27.7131		0.3924

		29.9536		0.3995

		28.8572		0.4061

		28.3729		0.3691

		21.7719		0.2788

		10.5719		0.1406

		20.6547		0.1005

		7.8536		0.0788

		6.4856		0.0683

		6.9889		0.1421

		1.8609		0.0428

		89.1457		2.4421

		78.0543		2.4421

		86.8007		2.4389

		90.4540		2.4276

		83.7625		2.3948

		23.8364		0.7256

		23.5589		0.6822

		10.1182		0.1733

		4.8980		0.0458

		6.1040		0.0512

		3.8376		0.0361

		155.7537		2.7560

		127.1291		2.7682

		138.8821		2.7533

		137.9796		2.6902

		20.5415		0.1219

		22.8923		0.1030

		19.2514		0.0833

		18.9961		0.0699

		17.2956		0.0868

		20.9949		0.0601

		0.55		0.038		NABE

		0.52		0.032

		0.79		0.031

		0.39		0.028

		1.67		0.029

		1.63		0.028

		0.42		0.023

		2.02		0.020

		1.13		0.020

		0.25		0.020

		0.15		0.017

		14.76		0.703

		15.05		0.698

		18.29		0.690

		15.02		0.430

		10.48		0.340

		8.18		0.257

		6.30		0.169

		3.41		0.135

		1.67		0.079

		1.35		0.057

		1.85		0.053

		1.25		0.046

		13.85		0.510

		12.85		0.509

		15.43		0.504

		8.63		0.270

		10.09		0.236

		6.69		0.197

		3.71		0.157

		2.27		0.109

		2.09		0.057

		1.67		0.062

		1.32		0.057

		1.13		0.049

		16.82		0.531

		15.25		0.660

		15.80		0.649

		14.32		0.571

		13.61		0.472

		12.26		0.290

		6.51		0.174

		2.14		0.062

		2.28		0.053

		2.13		0.049

		1.81		0.048

		15.84		0.791

		15.11		0.793

		10.56		0.606

		9.12		0.432

		5.95		0.155

		3.51		0.071

		0.53		0.048

		0.97		0.040

		0.52		0.042

		0.75		0.030

		0.44		0.027

		0.48		0.023

		19.88		0.971

		19.54		0.951

		18.38		0.897

		8.42		0.373

		5.74		0.203

		2.37		0.113

		2.36		0.097

		1.67		0.071

		1.32		0.054

		1.11		0.052

		1.65		0.049

		1.01		0.045

		15.34		0.646

		14.95		0.644

		14.16		0.646

		11.60		0.519

		2.74		0.083

		2.09		0.064

		1.36		0.057

		1.47		0.051

		0.84		0.050

		1.00		0.049

		0.93		0.047

		0.96		0.044

		1.01		0.048

		0.75		0.036

		1.23		0.032

		0.51		0.030

		0.64		0.029

		0.45		0.028

		0.59		0.027

		0.48		0.030

		0.48		0.022

		20.20		0.567

		21.85		0.567

		17.26		0.560

		15.61		0.400

		7.42		0.243

		5.18		0.140

		2.62		0.096

		1.40		0.063

		1.22		0.049

		1.28		0.049

		1.14		0.046

		1.10		0.044

		13.48		0.388

		12.45		0.390

		13.66		0.392

		13.89		0.383

		10.16		0.276

		4.33		0.136

		3.53		0.102

		2.24		0.081

		1.24		0.049

		1.15		0.049

		1.10		0.046

		1.23		0.044

		1.47		0.053

		1.30		0.040

		0.75		0.038

		0.57		0.030

		0.54		0.033

		0.36		0.023

		4.89		0.175

		2.02		0.063

		1.75		0.035

		0.98		0.028

		0.65		0.025

		0.40		0.022

		0.47		0.020

		0.37		0.016

		1.00		0.014

		4.06		0.162

		1.93		0.057

		1.25		0.047

		0.85		0.034

		0.66		0.026

		1.66		0.070

		0.77		0.022

		0.46		0.020

		0.45		0.017

		0.28		0.014

		1.60		0.057

		1.02		0.048

		1.01		0.040

		0.54		0.034

		0.50		0.028

		2.01		0.052

		0.47		0.026

		0.35		0.025

		0.36		0.023

		0.38		0.020

		0.82		0.026

		1.74		0.024

		0.68		0.022

		1.68		0.019

		11.71		0.370

		10.75		0.327

		4.50		0.126

		0.12		0.055

		1.38		0.063

		1.18		0.040

		0.88		0.030

		0.80		0.029

		3.3641		0.0579		APFZ

		3.9853		0.0579

		3.2485		0.0567

		3.2180		0.0555

		3.1923		0.0561

		3.4010		0.0532

		3.5712		0.0544

		3.7830		0.0550

		2.9949		0.0515

		3.4523		0.0486

		3.2903		0.0445

		2.3931		0.0196

		5.0997		0.1106

		6.0165		0.1208

		6.9529		0.1186

		7.5043		0.1154

		6.1340		0.1202

		6.4015		0.1149

		5.5630		0.1116

		5.1421		0.0955

		2.5711		0.0391

		1.8663		0.0375

		5.6380		0.0656

		4.3003		0.0688

		4.8583		0.0723

		5.9904		0.0774

		5.5695		0.0725

		5.5173		0.0790

		4.6233		0.0774

		5.0867		0.0774

		2.4863		0.0271

		2.7766		0.0170

		5.2074		0.0825

		4.2742		0.0771

		5.1812		0.0776

		6.5320		0.0647

		4.3819		0.0717

		4.4569		0.0727

		5.5467		0.0631

		2.0360		0.0186

		5.5810		0.1083

		6.7947		0.1089

		4.7098		0.1006

		4.7946		0.1006

		5.5745		0.1048

		5.4929		0.1054

		4.5858		0.1101

		5.0948		0.0637

		3.3884		0.0591

		2.4194		0.0242

		5.8377		0.1052

		8.9765		0.1094

		7.1090		0.1005

		5.8476		0.0988

		7.1815		0.1000

		6.2890		0.0953

		6.4635		0.0859

		2.4850		0.0282

		2.4619		0.0236

		7.0283		0.0905

		6.1721		0.0911

		4.2848		0.0963

		4.6867		0.0946

		4.6109		0.1004

		4.8053		0.1073

		6.6068		0.1154

		4.4528		0.1015

		6.4178		0.0998

		5.6856		0.0992

		3.7598		0.0531

		3.0343		0.0205

		5.9491		0.0754

		4.7354		0.0764

		6.1094		0.0759

		5.5206		0.0690

		4.4345		0.0690

		4.4345		0.0711

		4.3723		0.0711

		5.6220		0.0695

		5.7430		0.0684

		4.1776		0.0620

		6.7471		0.1134

		7.3655		0.1145

		7.0710		0.1134

		9.0142		0.1204

		7.4276		0.1258

		5.8671		0.1247

		6.5509		0.1220

		6.6326		0.1150

		3.9861		0.0887

		2.9884		0.0397

		2.3734		0.0127

		2.7823		0.0096

		6.3251		0.0827

		5.2292		0.0827

		8.2323		0.0821

		5.8540		0.0849

		5.4157		0.0800

		5.2815		0.0761

		4.3623		0.0619

		4.9675		0.0433

		5.0771		0.0921

		5.3127		0.0910

		5.4435		0.0877

		4.9135		0.0883

		5.5645		0.0888

		4.7958		0.0905

		5.3520		0.0888

		6.0585		0.0872

		5.3650		0.0526

		2.7872		0.0297

		6.2908		0.1015

		5.8721		0.1026

		5.3748		0.0971

		6.2941		0.1020

		6.1305		0.0998

		5.6823		0.0982

		5.1883		0.0932

		6.5328		0.0712

		3.6018		0.0521

		3.1307		0.0275

		9.6995		0.2059

		10.2327		0.2154

		10.8740		0.2053

		11.1389		0.2070

		9.7453		0.1806

		14.7832		0.2177

		8.7475		0.1766

		9.3265		0.1120

		5.7445		0.0933

		3.0030		0.0450

		3.2190		0.0216

		4.4326		0.0145

		14.0586		0.2054

		9.3544		0.2150

		9.4591		0.2161

		9.3904		0.2150

		10.0120		0.2077

		10.6761		0.2031

		8.9618		0.1711

		4.3885		0.0609

		3.6623		0.0368

		1.8762		0.0167

		2.4552		0.0156

		17.1335		0.2077

		15.0887		0.2088

		12.7638		0.2099

		13.7277		0.2139

		12.3015		0.2099

		13.2067		0.2105

		14.0403		0.2071

		8.9868		0.2066

		15.8881		0.4106

		16.2983		0.4100

		23.5724		0.6140

		10.3918		0.1792

		5.4133		0.0772

		5.3418		0.0570

		5.1203		0.0390

		4.8468		0.0145

		4.4561		0.0091

		3.7918		0.0097

		5.0422		0.0091

		4.9087		0.0097

		31.4827		0.8727

		30.7846		0.8656

		33.9247		0.8592

		15.7982		0.2695

		7.1501		0.0608

		5.1412		0.0384

		3.5457		0.0341

		3.5880		0.0276

		2.6600		0.0232

		4.1773		0.0243

		4.0667		0.0162

		4.6820		0.0183

		13.8907		0.2400

		10.6501		0.2411

		13.9459		0.2388

		15.6048		0.2508

		12.2463		0.2872

		7.3424		0.0877

		11.4487		0.0553

		4.3253		0.0259

		6.1618		0.0205

		4.5272		0.0232

		5.6766		0.0194

		5.2468		0.0205

		18.5756		0.6557

		16.9638		0.6464

		17.0094		0.6637

		11.7216		0.5364

		7.6223		0.3269

		5.7468		0.3378

		6.0040		0.2627

		3.7997		0.1641

		6.5348		0.1158

		4.5843		0.0959

		1.3713		0.0728

		1.5694		0.0124

		1.0819		0.0151

		1.5115		0.0415

		3.6268		0.0776

		7.0973		0.1879

		7.0373		0.1963

		8.6987		0.1924

		7.9303		0.1739

		6.4343		0.1477

		7.2918		0.2025

		8.6630		0.2273

		8.3810		0.2431

		8.5609		0.2386

		8.5090		0.2352

		3.1113		0.0258

		1.0123		0.0328

		2.9930		0.0448

		3.9932		0.0853

		5.6838		0.1007

		3.9769		0.1067

		7.2156		0.1288

		5.1618		0.1227

		5.6968		0.1360

		4.6658		0.1205

		5.2818		0.1139

		6.0874		0.1144

		2.4103		0.0355

		2.3082		0.0306

		1.9208		0.0328

		2.3243		0.0453

		3.0748		0.1133

		3.4250		0.1572

		9.5051		0.2488

		12.3125		0.2693

		12.7550		0.3583

		13.7892		0.3729

		10.9380		0.3064

		10.9704		0.2995

		0.8253		0.0421

		2.0073		0.0481

		4.8576		0.0579

		2.7095		0.0864

		4.0274		0.1471

		5.5582		0.1929

		9.6112		0.2710

		14.0609		0.3828

		15.8283		0.3746

		15.5677		0.4983

		17.9541		0.5874

		17.6230		0.6251

		2.1429		0.0442

		2.3237		0.0546

		2.1973		0.0562

		3.0067		0.0601

		2.1158		0.0726

		3.9488		0.0798

		5.3307		0.1261

		10.2795		0.1997

		13.7935		0.3208

		15.7433		0.3665

		17.1716		0.5061

		17.2660		0.5559

		1.4635		0.0639

		5.5357		0.0639

		2.8807		0.0765

		4.0627		0.1183

		4.8528		0.1521

		6.8969		0.2244

		9.6800		0.4941

		10.1374		0.5746

		14.8895		0.4243

		12.0057		0.3520

		12.6134		0.3035

		8.4580		0.3058

		1.1333		0.0247

		0.7199		0.0355

		1.5580		0.0557

		1.7240		0.0743

		3.0584		0.1183

		4.2700		0.1661

		16.2081		0.5246

		26.4012		0.6947

		19.1479		0.5282

		18.2513		0.5132

		16.4003		0.4906

		15.6088		0.4953

		0.2538		0.0171

		0.0431		0.0193

		2.1046		0.0274

		1.5196		0.0486

		3.8836		0.0990

		6.4038		0.1499

		11.8834		0.2818

		20.1054		0.4325

		25.3121		0.6675

		28.2582		0.7383

		26.3048		0.7515

		25.8101		0.7496

		1.2637		0.0236

		1.0897		0.0279

		1.6436		0.0388

		2.5199		0.0541

		4.2637		0.0831

		4.0283		0.0930

		6.9626		0.1644

		20.8253		0.3641

		24.4873		0.5946

		24.7873		0.6068

		23.7598		0.6300

		24.8141		0.6117

		1.8238		0.0296

		1.1664		0.0350

		2.1099		0.0388

		2.5969		0.0459

		2.9843		0.0759

		4.8825		0.0979

		7.5039		0.1873

		14.5213		0.6337

		21.1722		0.7962

		18.2511		0.6651

		19.7466		0.6454

		16.3535		0.6626

		3.2688		0.0355

		2.9618		0.0404

		2.7946		0.0530

		2.9088		0.0562

		4.5096		0.0908

		5.6283		0.1294

		19.0350		0.4929

		19.4910		0.5336

		18.4377		0.4781

		23.2347		0.4940

		22.5861		0.4769

		22.7412		0.4668

		2.2443		0.0350

		1.7987		0.0399

		3.2159		0.0886

		3.8177		0.0946

		5.1856		0.0902

		5.3517		0.0913

		6.7245		0.1172

		7.1422		0.1222

		6.3168		0.1244

		6.7525		0.1249

		7.2375		0.1261

		7.8426		0.1233

		9.8858		0.1207

		7.9831		0.1164

		8.0534		0.1153

		8.0869		0.1142

		6.5293		0.1207

		8.4708		0.1223

		8.0027		0.1245

		6.6448		0.1180

		5.1371		0.0592

		5.8909		0.0378

		6.6350		0.0336

		7.6618		0.0834

		7.8665		0.0856

		7.6358		0.0823

		7.8080		0.0834

		8.3734		0.0866

		6.4368		0.0850

		8.0648		0.0850

		6.6675		0.0684

		5.0137		0.0426

		6.3848		0.0442

		5.5920		0.0325

		7.2733		0.0732

		7.6846		0.0726

		6.7733		0.0748

		9.0333		0.0737

		6.2338		0.0743

		5.9378		0.0759

		10.0794		0.0737

		12.7177		0.0732

		5.3259		0.0678

		4.9641		0.0474

		7.5003		0.0480

		3.9673		0.0394

		10.0252		0.0700

		9.9853		0.0753

		7.7564		0.0737

		8.7131		0.0705

		7.8029		0.0716

		9.9023		0.0726

		8.4938		0.0710

		9.0652		0.0748

		7.9623		0.0598

		6.1121		0.0373

		5.8530		0.0352

		8.8293		0.0330

		8.6912		0.0705

		8.6912		0.0753

		7.0737		0.0737

		11.4927		0.0748

		10.0694		0.0726

		7.6650		0.0743

		7.8567		0.0802

		8.1690		0.1153

		6.5570		0.0560

		5.5498		0.0341

		5.5888		0.0261

		6.3133		0.0224

		11.1123		0.2122

		9.6879		0.2266

		15.6059		0.2549

		11.6024		0.2455

		10.3162		0.2533

		14.1124		0.2919

		8.5431		0.2627

		9.2998		0.0942

		4.5495		0.0608

		2.9968		0.0384

		4.4772		0.0362

		4.5923		0.0320

		14.3558		0.2450

		13.7111		0.2415

		15.0533		0.2529

		13.2177		0.2502

		13.3131		0.2310

		14.6585		0.2327

		10.1287		0.2266

		7.3095		0.1376

		5.5660		0.0523

		5.2436		0.0314

		3.3948		0.0289

		3.1712		0.0248

		13.9677		0.3055

		14.4348		0.3026

		15.2572		0.2998

		14.0795		0.3026

		14.4118		0.3008

		11.6748		0.3290

		9.3359		0.2319

		5.3226		0.0906

		5.7897		0.0498

		5.8489		0.0358

		3.0955		0.0296

		6.2601		0.0244

		12.6332		0.2283

		16.1073		0.2266

		13.6062		0.2266

		13.0443		0.2292

		13.3263		0.2397

		14.4151		0.2380

		7.8918		0.1565

		8.1648		0.0994

		5.1187		0.0398

		3.9738		0.0281

		5.9148		0.0248

		11.2268		0.1470

		9.6682		0.1470

		8.4807		0.1479

		8.9873		0.1470

		9.1583		0.1479

		9.1353		0.1436

		8.3392		0.1002

		7.3358		0.0926

		5.5759		0.0423

		6.3227		0.0273

		5.9707		0.0248

		7.2122		0.0231

		10.3918		0.2022

		10.1348		0.1961

		8.2744		0.2005

		7.8938		0.1780

		6.7783		0.1351

		7.4093		0.1206

		4.5405		0.0867

		6.8531		0.0473

		6.0042		0.0339

		6.4660		0.0348

		6.7490		0.0264

		16.2588		0.3319

		18.0877		0.3274

		20.2925		0.3427

		19.3153		0.3400

		16.2471		0.3337

		17.1036		0.2441

		14.2754		0.1496

		10.6868		0.1248

		8.9483		0.0699

		6.7815		0.0389

		6.1896		0.0389

		6.4433		0.0356

		20.0290		0.3042

		14.7632		0.3033

		13.6964		0.3176

		17.7750		0.3203

		14.0899		0.2696

		8.3102		0.1599

		11.3611		0.1002

		10.3626		0.0800

		6.1538		0.0489

		5.5130		0.0323

		6.4790		0.0339

		5.4643		0.0323

		10.2813		0.1840

		11.2277		0.1849

		12.9646		0.1909

		10.4923		0.1970

		11.6148		0.1944

		9.9625		0.1590

		8.5704		0.0833

		7.2271		0.0682

		6.1083		0.0423

		6.4985		0.0348

		4.8853		0.0323

		4.8951		0.0298

		9.5689		0.2013

		9.5429		0.2013

		11.7319		0.1935

		9.5202		0.2048

		10.7073		0.1927

		12.3741		0.1453

		7.8093		0.1095

		7.5524		0.0716

		6.1343		0.0381

		5.3309		0.0339

		4.3162		0.0339

		9.4272		0.1197

		12.0414		0.1197

		9.1117		0.1197

		11.1745		0.1334

		7.7929		0.0892

		6.8329		0.0800

		4.4545		0.0398

		5.6204		0.0248

		3.0693		0.0223

		3.9363		0.0206

		10.8343		0.1944

		9.6438		0.1961

		10.7692		0.1970

		11.9219		0.1970

		12.7025		0.1961

		8.0487		0.2031

		6.6868		0.0977

		6.9691		0.0448

		5.4478		0.0314

		3.3948		0.0264

		7.2614		0.0223

		6.2850		0.0808

		4.7437		0.0808

		7.0723		0.0808

		4.8300		0.0808

		4.7337		0.0791

		6.4278		0.0800

		6.7334		0.0758

		5.5210		0.0640

		6.6903		0.0439

		4.8865		0.0323

		4.8659		0.0339

		6.8361		0.0306

		7.3804		0.0741

		6.0681		0.0732

		6.8555		0.0732

		5.9806		0.0749

		6.5444		0.0732

		5.8672		0.0774

		7.9573		0.0606

		7.1731		0.0489

		5.6079		0.0389

		5.1283		0.0339

		4.8983		0.0339

		5.4135		0.0323

		6.0368		0.0632

		5.7128		0.0623

		5.7614		0.0623

		6.8469		0.0623

		6.0012		0.0632

		5.9234		0.0632

		5.6674		0.0640

		5.0064		0.0590

		5.3855		0.0456

		3.4316		0.0339

		4.1444		0.0323

		5.4989		0.0289

		5.2478		0.0674

		5.4423		0.0699

		7.0268		0.0690

		6.5927		0.0690

		4.8039		0.0682

		6.1163		0.0674

		5.4553		0.0682

		6.6283		0.0716

		4.7702		0.0632

		5.6273		0.0531

		4.4896		0.0498

		4.7327		0.0473

		5.4520		0.0699

		4.8542		0.0623

		5.8841		0.0657

		6.7483		0.0648

		6.2318		0.0699

		9.0227		0.0690

		5.2895		0.0648

		8.9934		0.0724

		6.4884		0.0464

		3.3856		0.0273

		4.1816		0.0264

		2.3816		0.0289

		8.1357		0.0850

		5.8711		0.0859

		5.1466		0.0909

		5.0231		0.0935

		7.6353		0.0926

		6.2675		0.0892

		7.0733		0.0850

		3.5025		0.0539

		5.6859		0.0314

		3.3303		0.0298

		3.5350		0.0289

		7.1642		0.0791

		6.3649		0.0825

		6.3227		0.0842

		5.9913		0.0800

		6.5371		0.0850

		7.2746		0.0884

		7.9017		0.0985

		10.8128		0.1214

		4.5097		0.0406

		4.9386		0.0356

		3.8696		0.0306

		6.2298		0.1299

		9.1279		0.1002

		6.0673		0.1011

		7.5359		0.1070

		8.3547		0.1070

		8.8430		0.0968

		6.6125		0.0977

		6.3333		0.0951

		5.7420		0.0506

		6.0147		0.0381

		4.4478		0.0398

		2.7068		0.0348

		6.7308		0.0918

		7.9133		0.0918

		5.6731		0.0909

		6.3694		0.0926

		6.9640		0.0960

		6.3498		0.0943

		5.8472		0.0960

		5.8373		0.0960

		5.1015		0.0918

		2.7298		0.0439

		4.0963		0.0306

		2.9992		0.0273

		6.9542		0.1223

		5.8734		0.1214

		6.1363		0.1180

		6.3596		0.1163

		5.3708		0.1146

		4.6942		0.1095

		5.6008		0.1028

		6.1395		0.1011

		4.7270		0.0850

		3.3145		0.0406

		4.1982		0.0289

		3.8729		0.0256





All

		



Ross Sea

NABE

APFZ



All-log
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		POC (µmol/l)		Cpre

		1.4983		0.0154		0.4044		-4.1740

		1.2775		0.0158		0.2449		-4.1458

		0.7875		0.0145		-0.2389		-4.2330

		1.1417		0.0149		0.1325		-4.2031

		1.2825		0.0154		0.2488		-4.1740

		1.3275		0.0149		0.2833		-4.2031

		1.4350		0.0145		0.3612		-4.2330

		1.3142		0.0141		0.2732		-4.2638

		1.5008		0.0141		0.4060		-4.2638

		1.7992		0.0145		0.5873		-4.2330

		1.3525		0.0149		0.3020		-4.2031

		1.3792		0.0154		0.3215		-4.1740

		1.9858		0.0211		0.6860		-3.8575

		1.7708		0.0180		0.5715		-4.0155

		1.6208		0.0180		0.4829		-4.0155

		2.2425		0.0119		0.8076		-4.4340

		2.1050		0.0105		0.7443		-4.5519

		1.5092		0.0092		0.4116		-4.6856

		1.9842		0.0092		0.6852		-4.6856

		1.9550		0.0092		0.6704		-4.6856

		1.6008		0.0097		0.4705		-4.6391

		1.7758		0.0105		0.5743		-4.5519

		1.6642		0.0105		0.5093		-4.5519

		2.0808		0.0119		0.7328		-4.4340

		1.3892		0.0335		0.3287		-3.3964

		1.8267		0.0348		0.6025		-3.3575

		1.7358		0.0370		0.5515		-3.2958

		1.9925		0.0339		0.6894		-3.3832

		1.5600		0.0331		0.4447		-3.4097

		1.4475		0.0331		0.3698		-3.4097

		2.1142		0.0331		0.7487		-3.4097

		1.5325		0.0331		0.4269		-3.4097

		2.3983		0.0251		0.8748		-3.6851

		1.7358		0.0260		0.5515		-3.6505

		1.8183		0.0242		0.5979		-3.7209

		2.4867		0.0229		0.9109		-3.7772

		2.0767		0.0609		0.7308		-2.7987

		1.3325		0.0514		0.2871		-2.9672

		1.6458		0.0501		0.4982		-2.9937

		1.5608		0.0501		0.4452		-2.9937

		1.0492		0.0492		0.0480		-3.0118

		0.9150		0.0402		-0.0888		-3.2130

		1.5742		0.0380		0.4537		-3.2702

		1.1117		0.0407		0.1059		-3.2019

		1.6750		0.0416		0.5158		-3.1801

		1.1967		0.0425		0.1795		-3.1588

		1.0933		0.0291		0.0892		-3.5384

		1.8783		0.0459		0.6304		-3.0812

		1.5633		0.0459		0.4468		-3.0812

		1.3942		0.0464		0.3323		-3.0715

		0.9475		0.0317		-0.0539		-3.4507

		0.8058		0.0313		-0.2159		-3.4647

		1.2817		0.0326		0.2482		-3.4231

		1.3017		0.0322		0.2636		-3.4368

		1.5492		0.0282		0.4377		-3.5689

		1.2817		0.0313		0.2482		-3.4647

		1.5000		0.0446		0.4055		-3.1106

		1.8675		0.0472		0.6246		-3.0526

		2.1417		0.0490		0.7616		-3.0156

		2.1642		0.0472		0.7720		-3.0526

		1.8542		0.0477		0.6174		-3.0432

		2.3758		0.0481		0.8653		-3.0339

		1.2533		0.0468		0.2258		-3.0620

		1.2283		0.0375		0.2057		-3.2840

		1.8875		0.0277		0.6353		-3.5847

		1.1892		0.0251		0.1733		-3.6851

		1.7567		0.0286		0.5634		-3.5533

		1.3058		0.0300		0.2668		-3.5080

		1.1383		0.0304		0.1296		-3.4934

		1.5342		0.0105		0.4280		-4.5519

		1.6067		0.0083		0.4742		-4.7858

		1.2592		0.0092		0.2305		-4.6856

		1.6542		0.0097		0.5033		-4.6391

		1.0908		0.0101		0.0869		-4.5946

		1.5517		0.0101		0.4393		-4.5946

		1.4417		0.0110		0.3658		-4.5111

		1.0867		0.0119		0.0831		-4.4340

		1.7108		0.0119		0.5370		-4.4340

		1.1917		0.0127		0.1754		-4.3624

		1.4808		0.0136		0.3926		-4.2956

		1.4475		0.0277		0.3698		-3.5847

		1.2192		0.0238		0.1982		-3.7393

		1.5433		0.0127		0.4339		-4.3624

		1.3458		0.0127		0.2970		-4.3624

		1.4342		0.0123		0.3606		-4.3976

		1.9125		0.0136		0.6484		-4.2956

		1.8458		0.0141		0.6129		-4.2638

		1.7892		0.0145		0.5817		-4.2330

		1.6792		0.0092		0.5183		-4.6856

		1.4308		0.0088		0.3583		-4.7345

		2.3950		0.0136		0.8734		-4.2956

		2.1025		0.0149		0.7431		-4.2031

		3.6592		0.0615		1.2972		-2.7891

		3.0442		0.0619		1.1132		-2.7819

		2.5883		0.0624		0.9510		-2.7747

		2.8592		0.0615		1.0505		-2.7891

		3.3217		0.0615		1.2005		-2.7891

		2.0692		0.0592		0.7271		-2.8260

		2.3708		0.0512		0.8632		-2.9713

		2.6483		0.0459		0.9739		-3.0812

		1.5217		0.0273		0.4198		-3.6007

		1.9667		0.0194		0.6763		-3.9447

		1.3983		0.0202		0.3353		-3.9001

		1.4892		0.0277		0.3982		-3.5847

		7.4375		0.1099		2.0065		-2.2082

		6.1825		0.1040		1.8217		-2.2630

		6.2892		0.1122		1.8388		-2.1879

		6.0067		0.1180		1.7929		-2.1368

		6.3192		0.1140		1.8436		-2.1719

		5.0692		0.1144		1.6232		-2.1679

		5.0758		0.1140		1.6245		-2.1719

		3.8200		0.0977		1.3403		-2.3255

		2.3250		0.0548		0.8437		-2.9042

		2.5975		0.0110		0.9545		-4.5111

		2.2325		0.0123		0.8031		-4.3976

		2.0450		0.0277		0.7154		-3.5847

		5.2775		0.1407		1.6635		-1.9612

		6.0342		0.1316		1.7974		-2.0279

		5.3300		0.1303		1.6734		-2.0383

		5.9058		0.1108		1.7759		-2.2000

		4.8175		0.0207		1.5723		-3.8786

		4.0992		0.0176		1.4108		-4.0402

		2.1967		0.0176		0.7869		-4.0402

		2.8192		0.0176		1.0364		-4.0402

		1.8517		0.0172		0.6161		-4.0656

		2.3258		0.0172		0.8441		-4.0656

		2.9750		0.0167		1.0902		-4.0916

		3.2775		0.0172		1.1871		-4.0656

		8.6917		0.1901		2.1624		-1.6602

		7.7533		0.1938		2.0481		-1.6410

		7.7967		0.1924		2.0537		-1.6482

		7.6133		0.1952		2.0299		-1.6339

		7.8858		0.1970		2.0651		-1.6245

		8.3808		0.2058		2.1259		-1.5810

		10.9350		0.2387		2.3920		-1.4325

		6.9333		0.2058		1.9363		-1.5810

		2.9983		0.0968		1.0981		-2.3347

		2.7592		0.0198		1.0149		-3.9222

		5.0092		0.0964		1.6113		-2.3394

		5.8517		0.0964		1.7667		-2.3394

		3.9892		0.0490		1.3836		-3.0156

		1.8050		0.0224		0.5906		-3.7967

		1.6417		0.0185		0.4957		-3.9913

		2.6958		0.0255		0.9917		-3.6677

		2.5250		0.0300		0.9262		-3.5080

		1.6725		0.0247		0.5143		-3.7029

		1.6583		0.0202		0.5058		-3.9001

		2.2858		0.0353		0.8267		-3.3449

		1.8925		0.0260		0.6379		-3.6505

		2.5725		0.0273		0.9449		-3.6007

		1.9575		0.0216		0.6717		-3.8368

		1.6517		0.0229		0.5018		-3.7772

		1.6483		0.0229		0.4998		-3.7772

		1.4058		0.0229		0.3406		-3.7772

		1.5092		0.0202		0.4116		-3.9001

		1.5992		0.0238		0.4695		-3.7393

		1.8817		0.0247		0.6322		-3.7029

		2.6283		0.0251		0.9663		-3.6851

		2.4942		0.0255		0.9140		-3.6677

		1.6092		0.0251		0.4757		-3.6851

		1.6225		0.0255		0.4840		-3.6677

		1.7600		0.0255		0.5653		-3.6677

		2.0392		0.0264		0.7125		-3.6336

		1.5350		0.0141		0.4285		-4.2638

		1.8392		0.0132		0.6093		-4.3285

		1.4958		0.0132		0.4027		-4.3285

		0.9492		0.0141		-0.0522		-4.2638

		1.7000		0.0176		0.5306		-4.0402

		1.7008		0.0176		0.5311		-4.0402

		2.6758		0.0176		0.9843		-4.0402

		1.7667		0.0185		0.5691		-3.9913

		1.5925		0.0189		0.4653		-3.9677

		1.3375		0.0185		0.2908		-3.9913

		1.5300		0.0163		0.4253		-4.1183

		1.3925		0.0119		0.3311		-4.4340

		0.9850		0.0022		-0.0151		-6.1217

		0.9308		0.0031		-0.0717		-5.7851

		0.9283		0.0044		-0.0744		-5.4282

		1.5225		0.0242		0.4204		-3.7209

		1.5758		0.0247		0.4548		-3.7029

		1.4358		0.0238		0.3617		-3.7393

		1.2117		0.0242		0.1920		-3.7209

		1.3633		0.0247		0.3099		-3.7029

		0.8658		0.0247		-0.1441		-3.7029

		1.3183		0.0247		0.2764		-3.7029

		1.1875		0.0247		0.1719		-3.7029

		0.8875		0.0154		-0.1193		-4.1740

		1.0992		0.0163		0.0946		-4.1183

		1.0325		0.0176		0.0320		-4.0402

		2.1025		0.0415		0.7431		-3.1828

		1.6600		0.0410		0.5068		-3.1936

		2.1608		0.0410		0.7705		-3.1936

		1.5708		0.0207		0.4516		-3.8786

		1.6358		0.0229		0.4922		-3.7772

		1.5617		0.0304		0.4458		-3.4934

		1.2508		0.0255		0.2238		-3.6677

		1.0967		0.0061		0.0923		-5.0915

		1.5675		0.0079		0.4495		-4.8400

		1.2467		0.0075		0.2205		-4.8972

		1.6242		0.0097		0.4850		-4.6391

		0.9975		0.0141		-0.0025		-4.2638

		2.6442		0.0450		0.9724		-3.1007

		2.2042		0.0450		0.7903		-3.1007

		1.9883		0.0450		0.6873		-3.1007

		2.7050		0.0446		0.9951		-3.1106

		2.3342		0.0446		0.8477		-3.1106

		2.5792		0.0441		0.9475		-3.1206

		2.6250		0.0450		0.9651		-3.1007

		2.7625		0.0446		1.0161		-3.1106

		3.0158		0.0224		1.1039		-3.7967

		2.4742		0.0211		0.9059		-3.8575

		1.3442		0.0079		0.2958		-4.8400

		6.2275		0.0793		1.8290		-2.5340

		8.0783		0.0776		2.0892		-2.5568

		6.1825		0.0776		1.8217		-2.5568

		7.4667		0.0771		2.0104		-2.5626

		7.7892		0.0762		2.0527		-2.5743

		6.8358		0.0762		1.9222		-2.5743

		6.4658		0.0758		1.8665		-2.5802

		4.5350		0.0539		1.5118		-2.9205

		2.3667		0.0163		0.8615		-4.1183

		3.4225		0.0149		1.2304		-4.2031

		3.4492		0.0123		1.2381		-4.3976

		4.0917		0.0141		1.4090		-4.2638

		8.6750		0.1135		2.1604		-2.1759

		8.1917		0.1158		2.1031		-2.1562

		7.9333		0.1090		2.0711		-2.2164

		9.1608		0.1054		2.2149		-2.2501

		7.5708		0.1045		2.0243		-2.2587

		7.2108		0.1036		1.9756		-2.2673

		7.9042		0.1022		2.0674		-2.2804

		8.2825		0.0973		2.1141		-2.3301

		5.8275		0.0490		1.7626		-3.0156

		5.9750		0.0406		1.7876		-3.2044

		37.5068		0.8553		3.6245		-0.1563

		38.5684		0.8618		3.6524		-0.1487

		37.5143		0.8749		3.6247		-0.1337

		37.5898		0.8776		3.6267		-0.1306

		30.9959		0.8537		3.4339		-0.1582

		38.9316		0.6984		3.6618		-0.3590

		44.9939		0.6589		3.8065		-0.4171

		43.4682		1.0367		3.7720		0.0361

		44.2098		1.1871		3.7889		0.1715

		26.5679		1.2078		3.2797		0.1888

		24.7887		0.7251		3.2104		-0.3215

		14.1608		0.3223		2.6505		-1.1322

		32.8318		0.8450		3.4914		-0.1684

		46.0676		0.8342		3.8301		-0.1813

		42.2675		0.9536		3.7440		-0.0475

		44.2872		0.8515		3.7907		-0.1608

		41.6966		0.7225		3.7304		-0.3251

		41.4186		0.6916		3.7237		-0.3687

		50.9868		0.8760		3.9316		-0.1324

		17.1131		0.3271		2.8398		-1.1176

		31.4994		0.4955		3.4500		-0.7022

		32.7984		0.5149		3.4904		-0.6638

		37.9367		0.5204		3.6359		-0.6532

		41.5736		0.7514		3.7275		-0.2858

		42.5254		0.7758		3.7501		-0.2538

		38.3083		0.5309		3.6457		-0.6332

		42.7092		0.7652		3.7544		-0.2676

		39.0388		0.7827		3.6646		-0.2450

		19.6165		0.2086		2.9764		-1.5674

		11.8248		0.1463		2.4702		-1.9220

		5.5763		0.0339		1.7185		-3.3852

		5.3360		0.0489		1.6745		-3.0176

		27.9244		0.2686		3.3295		-1.3147

		31.1325		0.2756		3.4383		-1.2888

		27.8165		0.2798		3.3256		-1.2736

		25.9297		0.3318		3.2554		-1.1031

		25.7888		0.4521		3.2499		-0.7938

		15.1031		0.4570		2.7149		-0.7830

		19.6892		0.2012		2.9801		-1.6034

		16.8308		0.2709		2.8232		-1.3060

		17.0377		0.2906		2.8354		-1.2357

		12.9149		0.1061		2.5584		-2.2435

		6.1273		0.0605		1.8128		-2.8057

		8.1958		0.0454		2.1036		-3.0928

		16.1104		0.1815		2.7795		-1.7068

		14.0158		0.1810		2.6402		-1.7093

		12.1054		0.1718		2.4937		-1.7612

		15.5521		0.1677		2.7442		-1.7854

		17.5793		0.1769		2.8667		-1.7323

		15.7021		0.1888		2.7538		-1.6671

		27.2505		0.2911		3.3051		-1.2340

		32.1643		0.4189		3.4709		-0.8701

		30.1274		0.3744		3.4054		-0.9824

		26.5413		0.3295		3.2787		-1.1103

		11.0802		0.0703		2.4052		-2.6556

		12.5934		0.0587		2.5332		-2.8356

		35.6274		0.5314		3.5731		-0.6323

		43.9023		0.5570		3.7820		-0.5852

		37.1393		0.5842		3.6147		-0.5374

		38.7488		0.6812		3.6571		-0.3839

		37.0071		0.7456		3.6111		-0.2935

		31.0003		0.6745		3.4340		-0.3938

		50.9863		0.6989		3.9316		-0.3582

		53.5225		1.4590		3.9801		0.3777

		53.5288		1.4414		3.9802		0.3656

		35.2520		0.7859		3.5625		-0.2409

		18.9354		0.4170		2.9410		-0.8747

		13.1340		0.2299		2.5752		-1.4702

		74.9192		1.1654		4.3164		0.1530

		71.0602		1.1654		4.2635		0.1530

		71.8525		1.1507		4.2746		0.1404

		78.1933		1.1689		4.3592		0.1560

		71.1315		1.3013		4.2645		0.2634

		77.1182		1.3599		4.3453		0.3074

		75.8924		1.4780		4.3293		0.3907

		82.3981		1.4729		4.4116		0.3872

		83.7811		1.6834		4.4282		0.5208

		37.4083		0.7183		3.6219		-0.3309

		18.0220		0.3500		2.8916		-1.0499

		3.3489		0.0295		1.2086		-3.5249

		100.3761		1.5548		4.6089		0.4413

		94.5604		1.5335		4.5492		0.4275

		108.1343		1.5632		4.6834		0.4467

		95.4208		1.5425		4.5583		0.4334

		108.1191		1.5528		4.6832		0.4401

		107.0543		1.5729		4.6733		0.4529

		105.3144		1.6330		4.6570		0.4904

		92.0066		1.4710		4.5219		0.3859

		42.2608		0.5681		3.7439		-0.5655

		26.0143		0.3552		3.2586		-1.0350

		18.8683		0.2054		2.9375		-1.5830

		10.9265		0.0228		2.3912		-3.7791

		66.1777		1.7136		4.1923		0.5386

		88.5951		1.7048		4.4841		0.5335

		86.5418		1.6774		4.4606		0.5173

		87.2348		1.6648		4.4686		0.5097

		98.1592		1.6522		4.5866		0.5021

		64.4337		1.0390		4.1656		0.0383

		28.6895		0.1833		3.3565		-1.6967

		14.5195		0.1282		2.6755		-2.0543

		16.1629		0.0761		2.7827		-2.5763

		13.0533		0.0387		2.5690		-3.2511

		9.3275		0.0171		2.2330		-4.0675

		12.5903		0.0096		2.5329		-4.6410

		64.8007		1.6741		4.1713		0.5153

		65.8785		1.6741		4.1878		0.5153

		71.1517		1.6734		4.2648		0.5149

		79.6499		1.5711		4.3776		0.4517

		80.5287		1.5360		4.3886		0.4292

		44.3152		0.5393		3.7913		-0.6175

		21.9782		0.3259		3.0900		-1.1211

		18.5588		0.2380		2.9209		-1.4353

		10.7520		0.1324		2.3751		-2.0216

		10.8126		0.1098		2.3807		-2.2095

		7.7269		0.0603		2.0447		-2.8088

		8.9979		0.1007		2.1970		-2.2955

		38.3660		0.7315		3.6472		-0.3126

		36.2341		0.5677		3.5900		-0.5661

		37.7335		0.5890		3.6305		-0.5292

		36.9802		0.5840		3.6104		-0.5379

		36.6809		0.5647		3.6023		-0.5715

		31.4088		0.5169		3.4471		-0.6599

		37.3333		0.5244		3.6199		-0.6455

		27.6627		0.4747		3.3201		-0.7452

		13.1395		0.2124		2.5756		-1.5493

		9.7112		0.0619		2.2733		-2.7818

		8.7321		0.0463		2.1670		-3.0717

		7.3553		0.0295		1.9954		-3.5236

		32.6677		0.5641		3.4864		-0.5725

		37.7159		0.5369		3.6301		-0.6219

		35.5073		0.6201		3.5697		-0.4778

		32.9758		0.6186		3.4958		-0.4803

		29.8683		0.5264		3.3968		-0.6418

		33.8345		0.4529		3.5215		-0.7921

		33.0398		0.5586		3.4977		-0.5824

		23.5322		0.2660		3.1584		-1.3243

		21.1111		0.2872		3.0498		-1.2477

		14.3058		0.2272		2.6607		-1.4818

		9.5200		0.0419		2.2534		-3.1725

		10.9904		0.0242		2.3970		-3.7220

		65.8014		1.3378		4.1866		0.2911

		63.6149		1.3372		4.1528		0.2906

		60.8803		1.3336		4.1089		0.2878

		65.6129		1.3440		4.1838		0.2956

		70.8553		1.3550		4.2606		0.3038

		75.2616		1.3384		4.3210		0.2915

		88.2651		1.3433		4.4803		0.2952

		68.5169		1.2801		4.2271		0.2470

		18.1472		0.4077		2.8985		-0.8971

		11.1470		0.1142		2.4112		-2.1699

		9.8083		0.0984		2.2832		-2.3183

		11.8111		0.0171		2.4690		-4.0675

		35.6837		0.4277		3.5747		-0.8494

		38.7501		0.4580		3.6571		-0.7809

		39.0207		0.4487		3.6641		-0.8014

		40.4735		0.4467		3.7006		-0.8058

		42.5728		0.4409		3.7512		-0.8190

		57.0537		0.8223		4.0440		-0.1956

		57.4078		0.7737		4.0502		-0.2566

		57.7336		0.8542		4.0558		-0.1576

		69.3525		1.0658		4.2392		0.0637

		55.0974		0.6015		4.0091		-0.5083

		17.6963		0.2517		2.8734		-1.3794

		9.0382		0.0614		2.2015		-2.7911

		54.3743		0.5863		3.9959		-0.5340

		49.1293		0.5853		3.8945		-0.5357

		53.6823		0.5772		3.9831		-0.5496

		48.3007		0.5888		3.8774		-0.5296

		48.5071		0.5959		3.8817		-0.5176

		49.3190		0.6127		3.8983		-0.4898

		58.2626		0.6559		4.0650		-0.4218

		71.8094		0.9226		4.2740		-0.0806

		59.6178		0.9303		4.0880		-0.0722

		38.3938		0.6921		3.6479		-0.3680

		22.7248		0.1173		3.1235		-2.1427

		25.2843		0.0756		3.2302		-2.5821

		49.3283		0.7041		3.8985		-0.3508

		49.6565		0.6522		3.9051		-0.4273

		46.9452		0.6466		3.8490		-0.4361

		52.8930		0.6559		3.9683		-0.4218

		68.8698		0.7026		4.2322		-0.3530

		63.0772		1.0169		4.1444		0.0168

		57.1746		1.1037		4.0461		0.0987

		24.1804		0.4723		3.1855		-0.7502

		17.2916		0.2118		2.8502		-1.5520

		10.5543		0.1187		2.3565		-2.1312

		8.8932		0.0587		2.1853		-2.8356

		6.1807		0.0645		1.8214		-2.7416

		62.3610		0.9419		4.1329		-0.0598

		63.0981		0.9854		4.1447		-0.0147

		53.3583		0.9720		3.9770		-0.0284

		64.8289		1.0000		4.1718		0.0000

		59.4513		0.9877		4.0852		-0.0124

		69.0324		0.9765		4.2346		-0.0238

		69.2940		0.9865		4.2384		-0.0136

		23.7168		0.6281		3.1662		-0.4651

		9.4337		0.1164		2.2443		-2.1504

		8.7426		0.0596		2.1682		-2.8205

		5.3593		0.0211		1.6788		-3.8594

		5.6430		0.0167		1.7304		-4.0935

		57.6174		0.8951		4.0538		-0.1108

		53.7282		0.8765		3.9839		-0.1318

		56.0764		0.8700		4.0267		-0.1393

		56.8011		0.8825		4.0396		-0.1250

		53.4466		0.9039		3.9787		-0.1011

		58.4793		0.8771		4.0687		-0.1312

		63.2251		0.8842		4.1467		-0.1231

		36.3841		0.6994		3.5941		-0.3575

		22.6948		0.3214		3.1221		-1.1351

		16.8470		0.1980		2.8242		-1.6196

		11.1825		0.0525		2.4144		-2.9476

		7.7104		0.0303		2.0426		-3.4953

		32.6935		0.5660		3.4872		-0.5691

		31.1133		0.5665		3.4376		-0.5682

		30.6119		0.5812		3.4214		-0.5426

		29.7368		0.5777		3.3924		-0.5488

		26.3534		0.5620		3.2716		-0.5762

		33.9915		0.5827		3.5261		-0.5400

		33.7172		0.5863		3.5180		-0.5340

		25.1112		0.4866		3.2233		-0.7203

		14.8119		0.3519		2.6954		-1.0445

		11.7090		0.2345		2.4604		-1.4502

		7.3581		0.0845		1.9958		-2.4704

		4.2698		0.0321		1.4516		-3.4388

		20.2160		0.3860		3.0065		-0.9520

		20.3067		0.3961		3.0109		-0.9260

		22.2605		0.3879		3.1028		-0.9470

		20.5446		0.3768		3.0226		-0.9760

		18.7411		0.3749		2.9307		-0.9811

		21.9243		0.3672		3.0876		-1.0018

		18.0203		0.3461		2.8915		-1.0609

		17.5426		0.2878		2.8646		-1.2454

		14.8228		0.2178		2.6962		-1.5241

		27.1413		0.5731		3.3011		-0.5567

		12.3727		0.2447		2.5155		-1.4075

		4.3574		0.0859		1.4719		-2.4547

		41.9991		0.6502		3.7376		-0.4305

		40.9242		0.6553		3.7117		-0.4226

		39.9279		0.6662		3.6871		-0.4062

		39.9958		0.6838		3.6888		-0.3801

		43.4285		0.7214		3.7711		-0.3265

		48.1361		0.8358		3.8740		-0.1793

		45.2678		0.8326		3.8126		-0.1832

		47.0713		0.7567		3.8517		-0.2788

		43.8441		0.2429		3.7806		-1.4152

		26.0505		0.4097		3.2600		-0.8924

		12.6108		0.1682		2.5345		-1.7827

		9.1148		0.0622		2.2099		-2.7767

		61.8280		1.2571		4.1244		0.2288

		73.9745		1.2327		4.3037		0.2092

		56.9239		1.1623		4.0417		0.1504

		68.1792		1.1433		4.2221		0.1339

		50.7768		1.1433		3.9274		0.1339

		53.8686		1.2037		3.9865		0.1854

		55.3472		1.2920		4.0136		0.2562

		54.1148		1.2632		3.9911		0.2336

		67.9491		1.1587		4.2188		0.1473

		36.5928		0.7749		3.5999		-0.2550

		23.2916		0.3608		3.1481		-1.0194

		8.9058		0.0244		2.1867		-3.7123

		44.7831		0.9547		3.8018		-0.0464

		48.1594		0.9653		3.8745		-0.0353

		41.5148		0.9642		3.7261		-0.0365

		42.6193		0.9447		3.7523		-0.0569

		43.9080		0.9636		3.7821		-0.0371

		42.5717		0.7151		3.7512		-0.3353

		43.3020		0.7246		3.7682		-0.3222

		29.3988		0.3404		3.3810		-1.0776

		32.3567		0.1450		3.4768		-1.9314

		9.9423		0.0743		2.2968		-2.6000

		15.3648		0.0627		2.7321		-2.7696

		7.5053		0.0202		2.0156		-3.9021

		30.1819		0.5550		3.4072		-0.5889

		31.1510		0.5479		3.4388		-0.6016

		29.1905		0.5620		3.3738		-0.5762

		22.1935		0.5741		3.0998		-0.5549

		46.3473		0.5565		3.8362		-0.5862

		31.7314		0.3865		3.4573		-0.9507

		16.6234		0.1961		2.8108		-1.6289

		9.0528		0.1223		2.2031		-2.1012

		7.3304		0.0667		1.9920		-2.7076

		5.6153		0.0387		1.7255		-3.2511

		12.9354		0.0211		2.5600		-3.8594

		7.5267		0.0193		2.0185		-3.9466

		13.1374		0.3010		2.5755		-1.2006

		13.2938		0.3005		2.5873		-1.2022

		12.9400		0.3015		2.5603		-1.1990

		16.0936		0.3091		2.7784		-1.1742

		15.9870		0.3119		2.7718		-1.1651

		19.4422		0.3034		2.9674		-1.1928

		15.5774		0.2850		2.7458		-1.2553

		11.2617		0.2141		2.4214		-1.5412

		10.0273		0.1741		2.3053		-1.7480

		9.4719		0.1169		2.2483		-2.1465

		5.0594		0.0609		1.6213		-2.7984

		4.5463		0.0494		1.5143		-3.0086

		58.3123		0.3925		4.0658		-0.9351

		61.6504		0.3925		4.1215		-0.9351

		59.2342		0.3881		4.0815		-0.9465

		60.8096		0.3886		4.1077		-0.9452

		63.4168		0.3906		4.1497		-0.9402

		65.4417		0.4436		4.1812		-0.8129

		58.1076		0.5018		4.0623		-0.6895

		21.1514		0.4656		3.0517		-0.7645

		27.1624		0.3266		3.3018		-1.1189

		25.4338		0.3049		3.2361		-1.1878

		17.0298		0.1283		2.8350		-2.0537

		7.9655		0.0489		2.0751		-3.0184

		23.9321		0.5640		3.1752		-0.5727

		22.3523		0.5615		3.1069		-0.5771

		23.8987		0.5449		3.1738		-0.6071

		21.4823		0.5524		3.0672		-0.5934

		23.5760		0.5389		3.1602		-0.6183

		23.7051		0.3214		3.1657		-1.1351

		16.0772		0.1522		2.7774		-1.8824

		11.3541		0.0940		2.4296		-2.3649

		5.4830		0.0405		1.7017		-3.2064

		7.1240		0.0162		1.9635		-4.1203

		4.7520		0.0189		1.5586		-3.9697

		6.7314		0.0321		1.9068		-3.4388

		2.8525		0.0277		1.0482		-3.5873

		1.4303		0.0277		0.3578		-3.5873

		1.9476		0.0281		0.6666		-3.5713

		2.2458		0.0281		0.8091		-3.5713

		1.9991		0.0281		0.6927		-3.5713

		2.5948		0.0281		0.9535		-3.5713

		1.9110		0.0277		0.6476		-3.5873

		2.5560		0.0281		0.9384		-3.5713

		2.6440		0.0290		0.9723		-3.5402

		5.9046		0.0263		1.7757		-3.6367

		3.3463		0.0179		1.2078		-4.0233

		1.6954		0.0201		0.5279		-3.9063

		1.1975		0.0240		0.1802		-3.7280

		2.7246		0.0227		1.0023		-3.7847

		1.3683		0.0232		0.3135		-3.7654

		1.9786		0.0253		0.6824		-3.6755

		1.8560		0.0262		0.6184		-3.6413

		2.4353		0.0253		0.8901		-3.6755

		1.3019		0.0258		0.2638		-3.6583

		2.0349		0.0258		0.7105		-3.6583

		2.1671		0.0253		0.7734		-3.6755

		1.8113		0.0253		0.5941		-3.6755

		1.8260		0.0258		0.6021		-3.6583

		2.7948		0.0258		1.0277		-3.6583

		1.6005		0.0249		0.4703		-3.6931

		1.4550		0.0293		0.3750		-3.5300

		2.2538		0.0161		0.8126		-4.1296

		2.3303		0.0187		0.8460		-3.9773

		2.6958		0.0209		0.9917		-3.8659

		2.6149		0.0196		0.9612		-3.9313

		2.2803		0.0134		0.8243		-4.3092

		2.0260		0.0214		0.7061		-3.8423

		2.2757		0.0210		0.8223		-3.8633

		2.1773		0.0214		0.7781		-3.8423

		2.3178		0.0214		0.8406		-3.8423

		1.8793		0.0223		0.6309		-3.8017

		2.7151		0.0214		0.9988		-3.8423

		2.5183		0.0223		0.9236		-3.8017

		3.6089		0.0223		1.2834		-3.8017

		2.7079		0.0223		0.9962		-3.8017

		3.3580		0.0250		1.2113		-3.6889

		3.5181		0.0232		1.2579		-3.7627

		3.7683		0.0259		1.3266		-3.6539

		2.3613		0.0316		0.8592		-3.4539

		2.3310		0.0245		0.8463		-3.7082

		1.8275		0.0245		0.6029		-3.7082

		1.8293		0.0241		0.6040		-3.7264

		1.7767		0.0245		0.5747		-3.7082

		2.0090		0.0241		0.6976		-3.7264

		2.5858		0.0250		0.9500		-3.6903

		1.5130		0.0241		0.4141		-3.7264

		1.8955		0.0254		0.6395		-3.6727

		2.4798		0.0250		0.9082		-3.6903

		2.2378		0.0165		0.8055		-4.1015

		3.0288		0.0135		1.1081		-4.3087

		2.0656		0.0272		0.7254		-3.6051

		1.8268		0.0263		0.6026		-3.6383

		1.5242		0.0267		0.4214		-3.6216

		3.2854		0.0254		1.1895		-3.6727

		2.7025		0.0241		0.9942		-3.7264

		2.6609		0.0250		0.9787		-3.6903

		3.0780		0.0245		1.1243		-3.7082

		2.7369		0.0263		1.0068		-3.6383

		1.9471		0.0254		0.6663		-3.6727

		3.9798		0.0267		1.3812		-3.6216

		2.4220		0.0259		0.8846		-3.6553

		2.1303		0.0157		0.7562		-4.1565

		1.7308		0.0304		0.5486		-3.4940

		2.4035		0.0237		0.8769		-3.7426

		1.9988		0.0219		0.6926		-3.8208

		1.9889		0.0206		0.6876		-3.8837

		2.3263		0.0201		0.8443		-3.9055

		3.5950		0.0197		1.2795		-3.9279

		2.4588		0.0197		0.8997		-3.9279

		2.1661		0.0201		0.7729		-3.9055

		2.1292		0.0197		0.7557		-3.9279

		3.8066		0.0201		1.3367		-3.9055

		3.0201		0.0184		1.1053		-3.9981

		3.0967		0.0130		1.1303		-4.3417

		1.5415		0.0236		0.4328		-3.7445

		1.7232		0.0223		0.5442		-3.8025

		1.3433		0.0219		0.2952		-3.8225

		1.8514		0.0219		0.6160		-3.8225

		1.4807		0.0219		0.3925		-3.8225

		3.9873		0.0210		1.3831		-3.8639

		2.0738		0.0214		0.7294		-3.8430

		2.5925		0.0219		0.9526		-3.8225

		2.2020		0.0214		0.7894		-3.8430

		2.4369		0.0205		0.8907		-3.8853

		2.8651		0.0130		1.0526		-4.3420

		1.8604		0.0351		0.6208		-3.3494

		1.7918		0.0315		0.5832		-3.4564

		1.3885		0.0298		0.3282		-3.5145

		1.5538		0.0302		0.4407		-3.4997

		1.4007		0.0302		0.3369		-3.4997

		1.4786		0.0298		0.3911		-3.5145

		1.9031		0.0293		0.6435		-3.5296

		1.6325		0.0324		0.4901		-3.4286

		1.3127		0.0315		0.2721		-3.4564

		2.0695		0.0266		0.7273		-3.6251

		1.2104		0.0195		0.1910		-3.9354

		1.7525		0.0708		0.5610		-2.6486

		1.7898		0.0694		0.5821		-2.6677

		2.5374		0.0699		0.9311		-2.6613

		1.7075		0.0694		0.5350		-2.6677

		3.0160		0.0694		1.1039		-2.6677

		3.7406		0.0685		1.3192		-2.6806

		3.3950		0.0681		1.2223		-2.6871

		3.4749		0.0676		1.2456		-2.6937

		2.7649		0.0414		1.0170		-3.1841

		2.9444		0.0198		1.0799		-3.9235

		3.0237		0.0123		1.1065		-4.3988

		2.9487		0.0061		1.0814		-5.0928

		2.8978		0.0725		1.0640		-2.6237

		3.0124		0.0725		1.1027		-2.6237

		3.4228		0.0730		1.2305		-2.6175

		3.1021		0.0721		1.1321		-2.6298

		2.3555		0.0721		0.8568		-2.6298

		2.4041		0.0592		0.8772		-2.8274

		1.7693		0.0467		0.5706		-3.0633

		2.8601		0.0436		1.0509		-3.1320

		1.8856		0.0343		0.6343		-3.3716

		1.2959		0.0193		0.2592		-3.9460

		1.5488		0.0079		0.4375		-4.8412

		0.7408		0.0075		-0.3001		-4.8984

		2.4469		0.0829		0.8948		-2.4895

		2.4585		0.0821		0.8995		-2.5004

		2.6523		0.0816		0.9754		-2.5059

		3.4480		0.0856		1.2378		-2.4576

		6.2638		0.1090		1.8348		-2.2162

		5.3643		0.0861		1.6798		-2.4524

		16.5148		0.0865		2.8043		-2.4472

		11.9259		0.0771		2.4787		-2.5623

		9.6350		0.0722		2.2654		-2.6282

		5.8252		0.0526		1.7622		-2.9451

		2.4687		0.0093		0.9037		-4.6831

		3.0683		0.0110		1.1211		-4.5089

		12.2709		0.1674		2.5072		-1.7875

		13.1856		0.1624		2.5791		-1.8180

		4.4122		0.1605		1.4844		-1.8293

		3.7033		0.1601		1.3092		-1.8321

		7.1064		0.1596		1.9610		-1.8350

		10.9568		0.1066		2.3940		-2.2387

		8.1878		0.0694		2.1026		-2.6677

		10.2758		0.2598		2.3298		-1.3477

		10.2954		0.2951		2.3317		-1.2205

		10.6094		0.0224		2.3617		-3.7980

		3.8096		0.0105		1.3375		-4.5532

		10.7874		0.1665		2.3784		-1.7930

		14.0747		0.1505		2.6444		-1.8938

		13.5464		0.1519		2.6061		-1.8847

		13.8343		0.1514		2.6271		-1.8877

		12.7415		0.1501		2.5449		-1.8968

		13.2887		0.1496		2.5869		-1.8998

		13.5823		0.1460		2.6088		-1.9244

		12.3704		0.1360		2.5153		-1.9953

		4.1925		0.0565		1.4333		-2.8735

		1.9564		0.0352		0.6711		-3.3462

		0.9159		0.0136		-0.0878		-4.2969

		2.5973		0.0083		0.9545		-4.7871

		1.7470		0.1200		0.5579		-2.1202

		3.9666		0.1205		1.3779		-2.1165

		3.3992		0.1191		1.2236		-2.1278

		3.9353		0.0997		1.3700		-2.3056

		2.8440		0.0822		1.0452		-2.4987

		2.7427		0.0509		1.0089		-2.9770

		3.3153		0.0438		1.1985		-3.1273

		3.2253		0.0469		1.1710		-3.0588

		3.8100		0.0319		1.3376		-3.4460

		3.3378		0.0279		1.2053		-3.5794

		1.5429		0.0248		0.4337		-3.6969

		1.2652		0.0151		0.2352		-4.1934

		6.9419		0.1491		1.9376		-1.9029

		8.2254		0.1505		2.1072		-1.8938

		8.2890		0.1391		2.1149		-1.9722

		5.3067		0.0650		1.6690		-2.7340

		5.4832		0.0414		1.7017		-3.1841

		3.0156		0.0215		1.1038		-3.8381

		2.5419		0.0180		0.9329		-4.0168

		1.8677		0.0171		0.6247		-4.0669

		4.2394		0.0097		1.4444		-4.6403

		2.3994		0.0123		0.8752		-4.3988

		11.4275		0.1990		2.4360		-1.6142

		12.5578		0.1958		2.5303		-1.6306

		12.4493		0.1894		2.5217		-1.6640

		13.6256		0.1921		2.6119		-1.6495

		9.9253		0.1880		2.2951		-1.6713

		10.1001		0.1857		2.3125		-1.6836

		7.9827		0.1820		2.0773		-1.7036

		7.1112		0.1793		1.9617		-1.7188

		8.5961		0.1296		2.1513		-2.0431

		5.2872		0.1048		1.6653		-2.2557

		2.1656		0.0264		0.7727		-3.6349

		1.6066		0.0185		0.4741		-3.9926

		22.2205		0.2449		3.1010		-1.4069

		21.3356		0.2426		3.0604		-1.4164

		21.8502		0.2449		3.0842		-1.4069

		18.1326		0.2403		2.8977		-1.4261

		18.8848		0.2208		2.9384		-1.5107

		14.1832		0.1779		2.6521		-1.7265

		10.1701		0.1642		2.3195		-1.8068

		9.6157		0.1601		2.2634		-1.8321

		8.1810		0.1405		2.1018		-1.9625

		3.5713		0.0436		1.2729		-3.1320

		2.5770		0.0308		0.9466		-3.4802

		1.3647		0.0317		0.3109		-3.4520

		20.5745		0.2097		3.0241		-1.5623

		24.5668		0.2087		3.2014		-1.5667

		17.8762		0.2106		2.8835		-1.5579

		20.2614		0.2078		3.0087		-1.5712

		16.7575		0.1944		2.8188		-1.6376

		13.4275		0.1729		2.5973		-1.7552

		14.2111		0.1360		2.6540		-1.9953

		12.8052		0.2124		2.5498		-1.5492

		16.9106		0.2060		2.8279		-1.5801

		15.0843		0.2772		2.7137		-1.2830

		13.7893		0.1219		2.6239		-2.1043

		7.2604		0.0543		1.9824		-2.9136

		6.8220		0.1143		1.9202		-2.1693

		6.9920		0.1147		1.9448		-2.1653

		5.8867		0.1138		1.7727		-2.1732

		6.3766		0.1116		1.8526		-2.1932

		7.0423		0.1129		1.9519		-2.1812

		7.7181		0.1206		2.0436		-2.1154

		5.3526		0.0963		1.6776		-2.3407

		5.1781		0.0609		1.6444		-2.7977

		3.7884		0.0534		1.3319		-2.9301

		3.2283		0.0145		1.1720		-4.2343

		1.7871		0.0088		0.5806		-4.7358

		6.4034		0.3003		1.8568		-1.2030

		12.3591		0.2810		2.5144		-1.2696

		9.3614		0.0694		2.2366		-2.6677

		4.1314		0.0379		1.4186		-3.2735

		2.3912		0.0423		0.8718		-3.1630

		2.2931		0.0569		0.8299		-2.8657

		6.2142		0.0304		1.8268		-3.4947

		3.4343		0.0458		1.2338		-3.0825

		1.8968		0.0312		0.6401		-3.4660

		1.3677		0.0097		0.3132		-4.6403

		1.5561		0.0119		0.4422		-4.4353

		6.5855		0.1360		1.8849		-1.9953

		7.2911		0.1369		1.9867		-1.9887

		6.4517		0.1373		1.8644		-1.9854

		8.8634		0.1391		2.1819		-1.9722

		8.2675		0.1660		2.1123		-1.7957

		5.1435		0.1161		1.6377		-2.1536

		5.4457		0.0931		1.6948		-2.3739

		4.6169		0.0963		1.5297		-2.3407

		4.0285		0.0481		1.3934		-3.0352

		1.0364		0.0365		0.0358		-3.3092

		1.2198		0.0123		0.1987		-4.3988

		0.6191		0.0105		-0.4794		-4.5532

		6.7310		0.1057		1.9067		-2.2471

		6.1654		0.1066		1.8189		-2.2387

		4.1608		0.1062		1.4257		-2.2429

		4.8283		0.1084		1.5745		-2.2219

		4.2886		0.1017		1.4559		-2.2862

		4.4382		0.0685		1.4902		-2.6806

		2.4788		0.0503		0.9078		-2.9901

		2.6977		0.0503		0.9924		-2.9901

		2.5670		0.0423		0.9427		-3.1630

		3.0351		0.0215		1.1102		-3.8381

		2.3109		0.0075		0.8376		-4.8984

		2.1635		0.0066		0.7717		-5.0237

		8.9175		0.1505		2.1880		-1.8938

		9.3146		0.1446		2.2316		-1.9338

		8.3636		0.1460		2.1239		-1.9244

		9.2796		0.1464		2.2278		-1.9213

		8.0335		0.1578		2.0836		-1.8465

		8.7456		0.1738		2.1686		-1.7499

		10.2006		0.1724		2.3224		-1.7579

		9.4078		0.1455		2.2415		-1.9276

		4.6579		0.0828		1.5386		-2.4911

		1.7314		0.0441		0.5489		-3.1219

		0.9000		0.0251		-0.1053		-3.6864

		2.1072		0.0154		0.7454		-4.1753

		20.3226		0.2720		3.0117		-1.3018

		21.2073		0.2706		3.0543		-1.3070

		18.0994		0.2580		2.8959		-1.3549

		23.2534		0.3978		3.1465		-0.9217

		22.0532		0.3259		3.0935		-1.1212

		22.5527		0.3742		3.1159		-0.9830

		12.8135		0.2055		2.5505		-1.5823

		9.2811		0.1351		2.2280		-2.0020

		6.2784		0.0317		1.8371		-3.4520

		2.2935		0.0357		0.8301		-3.3337

		0.6798		0.0149		-0.3860		-4.2044

		1.6441		0.0145		0.4972		-4.2343

		30.2621		0.4134		3.4099		-0.8834

		30.1240		0.4134		3.4053		-0.8834

		28.3802		0.4202		3.3457		-0.8671

		12.8801		0.4119		2.5557		-0.8870

		9.8415		0.2795		2.2866		-1.2746

		5.8535		0.1460		1.7670		-1.9244

		8.0735		0.0779		2.0886		-2.5524

		7.2122		0.0405		1.9758		-3.2057

		1.6654		0.0273		0.5101		-3.6020

		2.6223		0.0163		0.9641		-4.1196

		2.4826		0.0149		0.9093		-4.2044

		1.1425		0.0127		0.1332		-4.3637

		23.0260		0.3622		3.1366		-1.0156

		21.0655		0.3622		3.0476		-1.0156

		21.3202		0.3636		3.0597		-1.0117

		21.1288		0.3766		3.0506		-0.9766

		21.7091		0.4080		3.0777		-0.8964

		19.7008		0.3574		2.9807		-1.0290

		16.5426		0.2198		2.8059		-1.5149

		3.8873		0.1747		1.3577		-1.7447

		11.6248		0.0538		2.4531		-2.9218

		9.6648		0.1756		2.2685		-1.7395

		2.5928		0.1825		0.9527		-1.7011

		2.2670		0.0578		0.8185		-2.8502

		29.8436		0.8127		3.3960		-0.2074

		33.3161		0.8090		3.5060		-0.2120

		33.9738		0.8127		3.5256		-0.2074

		32.5280		0.8074		3.4821		-0.2140

		29.6859		0.8316		3.3907		-0.1844

		18.2708		0.5619		2.9053		-0.5764

		13.9572		0.3766		2.6360		-0.9766

		8.5798		0.2970		2.1494		-1.2141

		10.8238		0.2763		2.3817		-1.2864

		6.7316		0.2342		1.9068		-1.4516

		3.1804		0.1084		1.1570		-2.2219

		2.7541		0.0748		1.0131		-2.5934

		19.4111		1.0477		2.9658		0.0466

		22.5292		1.0654		3.1148		0.0634

		21.2098		1.0717		3.0545		0.0693

		20.4139		1.0267		3.0162		0.0264

		14.1997		0.8853		2.6532		-0.1218

		6.7060		0.2454		1.9030		-1.4050

		3.5100		0.0623		1.2556		-2.7761

		2.1676		0.0282		0.7736		-3.5702

		3.5527		0.0295		1.2677		-3.5242

		4.5894		0.0308		1.5237		-3.4802

		1.5020		0.0282		0.4068		-3.5702

		2.5960		0.0264		0.9540		-3.6349

		11.5393		0.2528		2.4458		-1.3750

		15.3149		0.2566		2.7288		-1.3603

		13.3394		0.2594		2.5907		-1.3495

		17.4720		0.1820		2.8606		-1.7036

		12.0390		0.1646		2.4882		-1.8040

		12.2546		0.1510		2.5059		-1.8907

		8.2972		0.1323		2.1159		-2.0224

		4.3042		0.0242		1.4596		-3.7222

		2.4095		0.0207		0.8794		-3.8799

		2.0462		0.0207		0.7160		-3.8799

		1.5023		0.0185		0.4070		-3.9926

		5.5537		0.0792		1.7145		-2.5353

		3.6723		0.0788		1.3008		-2.5410

		5.1387		0.0792		1.6368		-2.5353

		5.1865		0.0770		1.6461		-2.5639

		4.0628		0.0770		1.4019		-2.5639

		4.5223		0.0627		1.5090		-2.7689

		2.6084		0.0521		0.9587		-2.9554

		4.2502		0.0388		1.4470		-3.2504

		5.4885		0.0681		1.7027		-2.6871

		3.2661		0.0472		1.1836		-3.0539

		2.7516		0.0149		1.0122		-4.2044

		1.5716		0.0149		0.4521		-4.2044

		3.1443		0.1145		1.1456		-2.1669

		4.2159		0.1130		1.4389		-2.1803

		3.9674		0.1120		1.3781		-2.1893

		3.0299		0.1029		1.1085		-2.2739

		3.3669		0.0999		1.2140		-2.3038

		3.8184		0.0994		1.3398		-2.3088

		2.5945		0.0938		0.9534		-2.3662

		3.3841		0.0994		1.2191		-2.3088

		5.4672		0.0873		1.6988		-2.4384

		2.9638		0.0743		1.0865		-2.6003

		1.2257		0.0478		0.2035		-3.0410

		1.6397		0.0314		0.4945		-3.4609

		28.7805		0.7076		3.3597		-0.3459

		31.9777		0.7168		3.4650		-0.3329

		28.1335		0.7221		3.3370		-0.3257

		19.8143		0.7030		2.9864		-0.3524

		10.3160		0.6181		2.3337		-0.4811

		8.9204		0.3938		2.1883		-0.9318

		8.5979		0.2575		2.1515		-1.3565

		5.7615		0.2303		1.7512		-1.4682

		3.3138		0.1064		1.1981		-2.2409

		3.4078		0.0649		1.2261		-2.7350

		0.7786		0.0389		-0.2503		-3.2455

		2.3746		0.0346		0.8648		-3.3651

		26.8359		0.5126		3.2897		-0.6683

		26.3350		0.5083		3.2709		-0.6768

		24.3715		0.5099		3.1934		-0.6736

		28.2302		0.5347		3.3404		-0.6261

		23.4198		0.4895		3.1536		-0.7144

		27.8065		0.4264		3.3253		-0.8524

		15.0604		0.3508		2.7121		-1.0475

		16.9845		0.2858		2.8323		-1.2526

		12.9640		0.1696		2.5622		-1.7744

		14.1617		0.1627		2.6505		-1.8160

		7.6196		0.0866		2.0307		-2.4470

		5.5727		0.1725		1.7179		-1.7571

		41.5082		0.4818		3.7259		-0.7302

		23.4923		0.4729		3.1567		-0.7489

		19.8424		0.4883		2.9878		-0.7169

		28.8821		0.3749		3.3632		-0.9810

		11.2328		0.1662		2.4188		-1.7948

		7.6433		0.3211		2.0338		-1.1359

		14.8220		0.3040		2.6961		-1.1908

		16.7192		0.2954		2.8166		-1.2193

		10.0125		0.0889		2.3038		-2.4208

		7.7276		0.0673		2.0448		-2.6987

		5.6407		0.0450		1.7300		-3.1021

		5.7887		0.0445		1.7559		-3.1120

		33.3155		0.3924		3.5060		-0.9354

		27.7131		0.3924		3.3219		-0.9354

		29.9536		0.3995		3.3997		-0.9175

		28.8572		0.4061		3.3624		-0.9012

		28.3729		0.3691		3.3454		-0.9966

		21.7719		0.2788		3.0806		-1.2773

		10.5719		0.1406		2.3582		-1.9617

		20.6547		0.1005		3.0279		-2.2978

		7.8536		0.0788		2.0610		-2.5408

		6.4856		0.0683		1.8696		-2.6844

		6.9889		0.1421		1.9443		-1.9509

		1.8609		0.0428		0.6211		-3.1520

		89.1457		2.4421		4.4903		0.8929

		78.0543		2.4421		4.3574		0.8929

		86.8007		2.4389		4.4636		0.8915

		90.4540		2.4276		4.5048		0.8869

		83.7625		2.3948		4.4280		0.8733

		23.8364		0.7256		3.1712		-0.3207

		23.5589		0.6822		3.1595		-0.3824

		10.1182		0.1733		2.3143		-1.7526

		4.8980		0.0458		1.5888		-3.0825

		6.1040		0.0512		1.8089		-2.9726

		3.8376		0.0361		1.3448		-3.3214

		155.7537		2.7560		5.0483		1.0138

		127.1291		2.7682		4.8452		1.0182

		138.8821		2.7533		4.9336		1.0128

		137.9796		2.6902		4.9271		0.9896

		20.5415		0.1219		3.0224		-2.1043

		22.8923		0.1030		3.1308		-2.2730

		19.2514		0.0833		2.9576		-2.4858

		18.9961		0.0699		2.9442		-2.6613

		17.2956		0.0868		2.8505		-2.4436

		20.9949		0.0601		3.0443		-2.8124

		0.55		0.038		-0.5978		-3.2702

		0.52		0.032		-0.6539		-3.4420

		0.79		0.031		-0.2357		-3.4738

		0.39		0.028		-0.9416		-3.5756

		1.67		0.029		0.5128		-3.5405

		1.63		0.028		0.4886		-3.5756

		0.42		0.023		-0.8675		-3.7723

		2.02		0.020		0.7031		-3.9120

		1.13		0.020		0.1222		-3.9120

		0.25		0.020		-1.3863		-3.9120

		0.15		0.017		-1.8971		-4.0745

		14.76		0.703		2.6919		-0.3524

		15.05		0.698		2.7114		-0.3595

		18.29		0.690		2.9064		-0.3711

		15.02		0.430		2.7094		-0.8440

		10.48		0.340		2.3495		-1.0788

		8.18		0.257		2.1017		-1.3587

		6.30		0.169		1.8405		-1.7779

		3.41		0.135		1.2267		-2.0025

		1.67		0.079		0.5128		-2.5383

		1.35		0.057		0.3001		-2.8647

		1.85		0.053		0.6152		-2.9375

		1.25		0.046		0.2231		-3.0791

		13.85		0.510		2.6283		-0.6733

		12.85		0.509		2.5533		-0.6753

		15.43		0.504		2.7363		-0.6852

		8.63		0.270		2.1552		-1.3093

		10.09		0.236		2.3115		-1.4439

		6.69		0.197		1.9006		-1.6246

		3.71		0.157		1.3110		-1.8515

		2.27		0.109		0.8198		-2.2164

		2.09		0.057		0.7372		-2.8647

		1.67		0.062		0.5128		-2.7806

		1.32		0.057		0.2776		-2.8647

		1.13		0.049		0.1222		-3.0159

		16.82		0.531		2.8226		-0.6330

		15.25		0.660		2.7246		-0.4155

		15.80		0.649		2.7600		-0.4323

		14.32		0.571		2.6617		-0.5604

		13.61		0.472		2.6108		-0.7508

		12.26		0.290		2.5063		-1.2379

		6.51		0.174		1.8733		-1.7487

		2.14		0.062		0.7608		-2.7806

		2.28		0.053		0.8242		-2.9375

		2.13		0.049		0.7561		-3.0159

		1.81		0.048		0.5933		-3.0366

		15.84		0.791		2.7625		-0.2345

		15.11		0.793		2.7154		-0.2319

		10.56		0.606		2.3571		-0.5009

		9.12		0.432		2.2105		-0.8393

		5.95		0.155		1.7834		-1.8643

		3.51		0.071		1.2556		-2.6451

		0.53		0.048		-0.6349		-3.0366

		0.97		0.040		-0.0305		-3.2189

		0.52		0.042		-0.6539		-3.1701

		0.75		0.030		-0.2877		-3.5066

		0.44		0.027		-0.8210		-3.6119

		0.48		0.023		-0.7340		-3.7723

		19.88		0.971		2.9897		-0.0294

		19.54		0.951		2.9725		-0.0502

		18.38		0.897		2.9113		-0.1087

		8.42		0.373		2.1306		-0.9862

		5.74		0.203		1.7475		-1.5945

		2.37		0.113		0.8629		-2.1804

		2.36		0.097		0.8587		-2.3330

		1.67		0.071		0.5128		-2.6451

		1.32		0.054		0.2776		-2.9188

		1.11		0.052		0.1044		-2.9565

		1.65		0.049		0.5008		-3.0159

		1.01		0.045		0.0100		-3.1011

		15.34		0.646		2.7305		-0.4370

		14.95		0.644		2.7047		-0.4401

		14.16		0.646		2.6504		-0.4370

		11.60		0.519		2.4510		-0.6559

		2.74		0.083		1.0080		-2.4889

		2.09		0.064		0.7372		-2.7489

		1.36		0.057		0.3075		-2.8647

		1.47		0.051		0.3853		-2.9759

		0.84		0.050		-0.1744		-2.9957

		1.00		0.049		0.0000		-3.0159

		0.93		0.047		-0.0726		-3.0576

		0.96		0.044		-0.0408		-3.1236

		1.01		0.048		0.0100		-3.0366

		0.75		0.036		-0.2877		-3.3242

		1.23		0.032		0.2070		-3.4420

		0.51		0.030		-0.6733		-3.5066

		0.64		0.029		-0.4463		-3.5405

		0.45		0.028		-0.7985		-3.5756

		0.59		0.027		-0.5276		-3.6119

		0.48		0.030		-0.7340		-3.5066

		0.48		0.022		-0.7340		-3.8167

		20.20		0.567		3.0057		-0.5674

		21.85		0.567		3.0842		-0.5674

		17.26		0.560		2.8484		-0.5798

		15.61		0.400		2.7479		-0.9163

		7.42		0.243		2.0042		-1.4147

		5.18		0.140		1.6448		-1.9661

		2.62		0.096		0.9632		-2.3434

		1.40		0.063		0.3365		-2.7646

		1.22		0.049		0.1989		-3.0159

		1.28		0.049		0.2469		-3.0159

		1.14		0.046		0.1310		-3.0791

		1.10		0.044		0.0953		-3.1236

		13.48		0.388		2.6012		-0.9467

		12.45		0.390		2.5217		-0.9416

		13.66		0.392		2.6145		-0.9365

		13.89		0.383		2.6312		-0.9597

		10.16		0.276		2.3185		-1.2874

		4.33		0.136		1.4656		-1.9951

		3.53		0.102		1.2613		-2.2828

		2.24		0.081		0.8065		-2.5133

		1.24		0.049		0.2151		-3.0159

		1.15		0.049		0.1398		-3.0159

		1.10		0.046		0.0953		-3.0791

		1.23		0.044		0.2070		-3.1236

		1.47		0.053		0.3853		-2.9375

		1.30		0.040		0.2624		-3.2189

		0.75		0.038		-0.2877		-3.2702

		0.57		0.030		-0.5621		-3.5066

		0.54		0.033		-0.6162		-3.4112

		0.36		0.023		-1.0217		-3.7723

		4.89		0.175		1.5872		-1.7430

		2.02		0.063		0.7031		-2.7646

		1.75		0.035		0.5596		-3.3524

		0.98		0.028		-0.0202		-3.5756

		0.65		0.025		-0.4308		-3.6889

		0.40		0.022		-0.9163		-3.8167

		0.47		0.020		-0.7550		-3.9120

		0.37		0.016		-0.9943		-4.1352

		1.00		0.014		0.0000		-4.2687

		4.06		0.162		1.4012		-1.8202

		1.93		0.057		0.6575		-2.8647

		1.25		0.047		0.2231		-3.0576

		0.85		0.034		-0.1625		-3.3814

		0.66		0.026		-0.4155		-3.6497

		1.66		0.070		0.5068		-2.6593

		0.77		0.022		-0.2614		-3.8167

		0.46		0.020		-0.7765		-3.9120

		0.45		0.017		-0.7985		-4.0745

		0.28		0.014		-1.2730		-4.2687

		1.60		0.057		0.4700		-2.8647

		1.02		0.048		0.0198		-3.0366

		1.01		0.040		0.0100		-3.2189

		0.54		0.034		-0.6162		-3.3814

		0.50		0.028		-0.6931		-3.5756

		2.01		0.052		0.6981		-2.9565

		0.47		0.026		-0.7550		-3.6497

		0.35		0.025		-1.0498		-3.6889

		0.36		0.023		-1.0217		-3.7723

		0.38		0.020		-0.9676		-3.9120

		0.82		0.026		-0.1985		-3.6497

		1.74		0.024		0.5539		-3.7297

		0.68		0.022		-0.3857		-3.8167

		1.68		0.019		0.5188		-3.9633

		11.71		0.370		2.4604		-0.9943

		10.75		0.327		2.3749		-1.1178

		4.50		0.126		1.5041		-2.0715

		0.12		0.055		-2.1203		-2.9004

		1.38		0.063		0.3221		-2.7646

		1.18		0.040		0.1655		-3.2189

		0.88		0.030		-0.1278		-3.5066

		0.80		0.029		-0.2231		-3.5405

		3.3641		0.0579		1.2132		-2.8496

		3.9853		0.0579		1.3826		-2.8496

		3.2485		0.0567		1.1782		-2.8699

		3.2180		0.0555		1.1688		-2.8907

		3.1923		0.0561		1.1608		-2.8803

		3.4010		0.0532		1.2241		-2.9335

		3.5712		0.0544		1.2729		-2.9119

		3.7830		0.0550		1.3305		-2.9012

		2.9949		0.0515		1.0969		-2.9669

		3.4523		0.0486		1.2391		-3.0250

		3.2903		0.0445		1.1910		-3.1125

		2.3931		0.0196		0.8726		-3.9337

		5.0997		0.1106		1.6292		-2.2022

		6.0165		0.1208		1.7945		-2.1139

		6.9529		0.1186		1.9392		-2.1318

		7.5043		0.1154		2.0155		-2.1594

		6.1340		0.1202		1.8138		-2.1183

		6.4015		0.1149		1.8565		-2.1641

		5.5630		0.1116		1.7161		-2.1925

		5.1421		0.0955		1.6375		-2.3481

		2.5711		0.0391		0.9443		-3.2409

		1.8663		0.0375		0.6240		-3.2823

		5.6380		0.0656		1.7295		-2.7249

		4.3003		0.0688		1.4587		-2.6770

		4.8583		0.0723		1.5807		-2.6274

		5.9904		0.0774		1.7902		-2.5593

		5.5695		0.0725		1.7173		-2.6238

		5.5173		0.0790		1.7079		-2.5387

		4.6233		0.0774		1.5311		-2.5593

		5.0867		0.0774		1.6266		-2.5593

		2.4863		0.0271		0.9108		-3.6078

		2.7766		0.0170		1.0212		-4.0736

		5.2074		0.0825		1.6501		-2.4953

		4.2742		0.0771		1.4526		-2.5629

		5.1812		0.0776		1.6450		-2.5560

		6.5320		0.0647		1.8767		-2.7381

		4.3819		0.0717		1.4775		-2.6354

		4.4569		0.0727		1.4944		-2.6216

		5.5467		0.0631		1.7132		-2.7634

		2.0360		0.0186		0.7110		-3.9821

		5.5810		0.1083		1.7194		-2.2229

		6.7947		0.1089		1.9161		-2.2175

		4.7098		0.1006		1.5496		-2.2962

		4.7946		0.1006		1.5675		-2.2962

		5.5745		0.1048		1.7182		-2.2561

		5.4929		0.1054		1.7035		-2.2505

		4.5858		0.1101		1.5230		-2.2067

		5.0948		0.0637		1.6282		-2.7531

		3.3884		0.0591		1.2204		-2.8292

		2.4194		0.0242		0.8835		-3.7218

		5.8377		0.1052		1.7643		-2.2515

		8.9765		0.1094		2.1946		-2.2131

		7.1090		0.1005		1.9614		-2.2972

		5.8476		0.0988		1.7660		-2.3149

		7.1815		0.1000		1.9715		-2.3031

		6.2890		0.0953		1.8388		-2.3512

		6.4635		0.0859		1.8662		-2.4548

		2.4850		0.0282		0.9103		-3.5674

		2.4619		0.0236		0.9009		-3.7466

		7.0283		0.0905		1.9499		-2.4021

		6.1721		0.0911		1.8200		-2.3958

		4.2848		0.0963		1.4551		-2.3402

		4.6867		0.0946		1.5447		-2.3584

		4.6109		0.1004		1.5284		-2.2990

		4.8053		0.1073		1.5697		-2.2320

		6.6068		0.1154		1.8881		-2.1591

		4.4528		0.1015		1.4935		-2.2876

		6.4178		0.0998		1.8591		-2.3048

		5.6856		0.0992		1.7379		-2.3106

		3.7598		0.0531		1.3244		-2.9355

		3.0343		0.0205		1.1100		-3.8864

		5.9491		0.0754		1.7832		-2.5854

		4.7354		0.0764		1.5551		-2.5713

		6.1094		0.0759		1.8098		-2.5784

		5.5206		0.0690		1.7085		-2.6742

		4.4345		0.0690		1.4894		-2.6742

		4.4345		0.0711		1.4894		-2.6438

		4.3723		0.0711		1.4753		-2.6438

		5.6220		0.0695		1.7267		-2.6665

		5.7430		0.0684		1.7480		-2.6820

		4.1776		0.0620		1.4297		-2.7801

		6.7471		0.1134		1.9091		-2.1766

		7.3655		0.1145		1.9968		-2.1672

		7.0710		0.1134		1.9560		-2.1766

		9.0142		0.1204		2.1988		-2.1167

		7.4276		0.1258		2.0052		-2.0729

		5.8671		0.1247		1.7694		-2.0815

		6.5509		0.1220		1.8796		-2.1034

		6.6326		0.1150		1.8920		-2.1625

		3.9861		0.0887		1.3828		-2.4221

		2.9884		0.0397		1.0947		-3.2261

		2.3734		0.0127		0.8643		-4.3627

		2.7823		0.0096		1.0233		-4.6480

		6.3251		0.0827		1.8445		-2.4926

		5.2292		0.0827		1.6543		-2.4926

		8.2323		0.0821		2.1081		-2.4992

		5.8540		0.0849		1.7671		-2.4663

		5.4157		0.0800		1.6893		-2.5263

		5.2815		0.0761		1.6642		-2.5756

		4.3623		0.0619		1.4730		-2.7828

		4.9675		0.0433		1.6029		-3.1396

		5.0771		0.0921		1.6247		-2.3847

		5.3127		0.0910		1.6701		-2.3967

		5.4435		0.0877		1.6944		-2.4337

		4.9135		0.0883		1.5920		-2.4274

		5.5645		0.0888		1.7164		-2.4212

		4.7958		0.0905		1.5677		-2.4028

		5.3520		0.0888		1.6775		-2.4212

		6.0585		0.0872		1.8015		-2.4400

		5.3650		0.0526		1.6799		-2.9448

		2.7872		0.0297		1.0250		-3.5162

		6.2908		0.1015		1.8391		-2.2879

		5.8721		0.1026		1.7702		-2.2771

		5.3748		0.0971		1.6817		-2.3323

		6.2941		0.1020		1.8396		-2.2825

		6.1305		0.0998		1.8133		-2.3043

		5.6823		0.0982		1.7374		-2.3210

		5.1883		0.0932		1.6464		-2.3729

		6.5328		0.0712		1.8768		-2.6419

		3.6018		0.0521		1.2814		-2.9553

		3.1307		0.0275		1.1412		-3.5923

		9.6995		0.2059		2.2721		-1.5806

		10.2327		0.2154		2.3256		-1.5350

		10.8740		0.2053		2.3864		-1.5833

		11.1389		0.2070		2.4104		-1.5751

		9.7453		0.1806		2.2768		-1.7117

		14.7832		0.2177		2.6935		-1.5246

		8.7475		0.1766		2.1688		-1.7337

		9.3265		0.1120		2.2329		-2.1890

		5.7445		0.0933		1.7482		-2.3724

		3.0030		0.0450		1.0996		-3.1015

		3.2190		0.0216		1.1691		-3.8368

		4.4326		0.0145		1.4890		-4.2333

		14.0586		0.2054		2.6432		-1.5828

		9.3544		0.2150		2.2358		-1.5371

		9.4591		0.2161		2.2470		-1.5319

		9.3904		0.2150		2.2397		-1.5371

		10.0120		0.2077		2.3038		-1.5719

		10.6761		0.2031		2.3680		-1.5938

		8.9618		0.1711		2.1930		-1.7654

		4.3885		0.0609		1.4790		-2.7991

		3.6623		0.0368		1.2981		-3.3019

		1.8762		0.0167		0.6292		-4.0938

		2.4552		0.0156		0.8982		-4.1611

		17.1335		0.2077		2.8410		-1.5718

		15.0887		0.2088		2.7139		-1.5663

		12.7638		0.2099		2.5466		-1.5610

		13.7277		0.2139		2.6194		-1.5423

		12.3015		0.2099		2.5097		-1.5610

		13.2067		0.2105		2.5807		-1.5583

		14.0403		0.2071		2.6419		-1.5745

		8.9868		0.2066		2.1958		-1.5772

		15.8881		0.4106		2.7656		-0.8902

		16.2983		0.4100		2.7911		-0.8917

		23.5724		0.6140		3.1601		-0.4878

		10.3918		0.1792		2.3410		-1.7195

		5.4133		0.0772		1.6889		-2.5611

		5.3418		0.0570		1.6756		-2.8652

		5.1203		0.0390		1.6332		-3.2448

		4.8468		0.0145		1.5783		-4.2304

		4.4561		0.0091		1.4943		-4.6958

		3.7918		0.0097		1.3328		-4.6382

		5.0422		0.0091		1.6178		-4.6958

		4.9087		0.0097		1.5910		-4.6382

		31.4827		0.8727		3.4494		-0.1361

		30.7846		0.8656		3.4270		-0.1443

		33.9247		0.8592		3.5241		-0.1517

		15.7982		0.2695		2.7599		-1.3111

		7.1501		0.0608		1.9671		-2.8002

		5.1412		0.0384		1.6373		-3.2588

		3.5457		0.0341		1.2657		-3.3790

		3.5880		0.0276		1.2776		-3.5913

		2.6600		0.0232		0.9783		-3.7627

		4.1773		0.0243		1.4297		-3.7171

		4.0667		0.0162		1.4028		-4.1245

		4.6820		0.0183		1.5437		-3.9987

		13.8907		0.2400		2.6312		-1.4272

		10.6501		0.2411		2.3656		-1.4225

		13.9459		0.2388		2.6352		-1.4319

		15.6048		0.2508		2.7476		-1.3833

		12.2463		0.2872		2.5052		-1.2475

		7.3424		0.0877		1.9937		-2.4344

		11.4487		0.0553		2.4379		-2.8944

		4.3253		0.0259		1.4645		-3.6522

		6.1618		0.0205		1.8184		-3.8869

		4.5272		0.0232		1.5101		-3.7627

		5.6766		0.0194		1.7363		-3.9413

		5.2468		0.0205		1.6576		-3.8869

		18.5756		0.6557		2.9218		-0.4221

		16.9638		0.6464		2.8311		-0.4363

		17.0094		0.6637		2.8338		-0.4100

		11.7216		0.5364		2.4614		-0.6228

		7.6223		0.3269		2.0311		-1.1182

		5.7468		0.3378		1.7486		-1.0853

		6.0040		0.2627		1.7924		-1.3368

		3.7997		0.1641		1.3349		-1.8074

		6.5348		0.1158		1.8771		-2.1562

		4.5843		0.0959		1.5226		-2.3444

		1.3713		0.0728		0.3157		-2.6195

		1.5694		0.0124		0.4507		-4.3916

		1.0819		0.0151		0.0787		-4.1938

		1.5115		0.0415		0.4131		-3.1815

		3.6268		0.0776		1.2884		-2.5565

		7.0973		0.1879		1.9597		-1.6719

		7.0373		0.1963		1.9512		-1.6281

		8.6987		0.1924		2.1632		-1.6483

		7.9303		0.1739		2.0707		-1.7493

		6.4343		0.1477		1.8616		-1.9126

		7.2918		0.2025		1.9867		-1.5971

		8.6630		0.2273		2.1591		-1.4816

		8.3810		0.2431		2.1260		-1.4142

		8.5609		0.2386		2.1472		-1.4330

		8.5090		0.2352		2.1411		-1.4474

		3.1113		0.0258		1.1351		-3.6588

		1.0123		0.0328		0.0122		-3.4167

		2.9930		0.0448		1.0963		-3.1058

		3.9932		0.0853		1.3846		-2.4621

		5.6838		0.1007		1.7376		-2.2960

		3.9769		0.1067		1.3805		-2.2376

		7.2156		0.1288		1.9762		-2.0493

		5.1618		0.1227		1.6413		-2.0977

		5.6968		0.1360		1.7399		-1.9949

		4.6658		0.1205		1.5403		-2.1159

		5.2818		0.1139		1.6643		-2.1725

		6.0874		0.1144		1.8062		-2.1677

		2.4103		0.0355		0.8797		-3.3371

		2.3082		0.0306		0.8365		-3.4852

		1.9208		0.0328		0.6527		-3.4167

		2.3243		0.0453		0.8434		-3.0937

		3.0748		0.1133		1.1233		-2.1774

		3.4250		0.1572		1.2311		-1.8505

		9.5051		0.2488		2.2518		-1.3912

		12.3125		0.2693		2.5106		-1.3121

		12.7550		0.3583		2.5459		-1.0263

		13.7892		0.3729		2.6239		-0.9866

		10.9380		0.3064		2.3922		-1.1828

		10.9704		0.2995		2.3952		-1.2055

		0.8253		0.0421		-0.1920		-3.1685

		2.0073		0.0481		0.6968		-3.0353

		4.8576		0.0579		1.5805		-2.8494

		2.7095		0.0864		0.9968		-2.4493

		4.0274		0.1471		1.3931		-1.9164

		5.5582		0.1929		1.7153		-1.6454

		9.6112		0.2710		2.2629		-1.3058

		14.0609		0.3828		2.6434		-0.9604

		15.8283		0.3746		2.7618		-0.9819

		15.5677		0.4983		2.7452		-0.6966

		17.9541		0.5874		2.8878		-0.5321

		17.6230		0.6251		2.8692		-0.4698

		2.1429		0.0442		0.7622		-3.1180

		2.3237		0.0546		0.8431		-2.9077

		2.1973		0.0562		0.7872		-2.8781

		3.0067		0.0601		1.1008		-2.8124

		2.1158		0.0726		0.7494		-2.6222

		3.9488		0.0798		1.3734		-2.5286

		5.3307		0.1261		1.6735		-2.0710

		10.2795		0.1997		2.3302		-1.6111

		13.7935		0.3208		2.6242		-1.1370

		15.7433		0.3665		2.7564		-1.0039

		17.1716		0.5061		2.8433		-0.6811

		17.2660		0.5559		2.8487		-0.5872

		1.4635		0.0639		0.3808		-2.7506

		5.5357		0.0639		1.7112		-2.7506

		2.8807		0.0765		1.0580		-2.5707

		4.0627		0.1183		1.4018		-2.1344

		4.8528		0.1521		1.5795		-1.8829

		6.8969		0.2244		1.9311		-1.4941

		9.6800		0.4941		2.2701		-0.7050

		10.1374		0.5746		2.3162		-0.5540

		14.8895		0.4243		2.7007		-0.8573

		12.0057		0.3520		2.4854		-1.0442

		12.6134		0.3035		2.5348		-1.1922

		8.4580		0.3058		2.1351		-1.1847

		1.1333		0.0247		0.1252		-3.7019

		0.7199		0.0355		-0.3286		-3.3371

		1.5580		0.0557		0.4434		-2.8879

		1.7240		0.0743		0.5446		-2.5998

		3.0584		0.1183		1.1179		-2.1344

		4.2700		0.1661		1.4516		-1.7953

		16.2081		0.5246		2.7855		-0.6451

		26.4012		0.6947		3.2734		-0.3642

		19.1479		0.5282		2.9522		-0.6383

		18.2513		0.5132		2.9042		-0.6670

		16.4003		0.4906		2.7973		-0.7122

		15.6088		0.4953		2.7478		-0.7026

		0.2538		0.0171		-1.3714		-4.0693

		0.0431		0.0193		-3.1446		-3.9500

		2.1046		0.0274		0.7441		-3.5976

		1.5196		0.0486		0.4184		-3.0241

		3.8836		0.0990		1.3568		-2.3126

		6.4038		0.1499		1.8569		-1.8977

		11.8834		0.2818		2.4751		-1.2666

		20.1054		0.4325		3.0010		-0.8381

		25.3121		0.6675		3.2313		-0.4042

		28.2582		0.7383		3.3414		-0.3033

		26.3048		0.7515		3.2698		-0.2857

		25.8101		0.7496		3.2508		-0.2882

		1.2637		0.0236		0.2340		-3.7468

		1.0897		0.0279		0.0859		-3.5779

		1.6436		0.0388		0.4969		-3.2493

		2.5199		0.0541		0.9242		-2.9177

		4.2637		0.0831		1.4501		-2.4882

		4.0283		0.0930		1.3934		-2.3757

		6.9626		0.1644		1.9406		-1.8054

		20.8253		0.3641		3.0362		-1.0102

		24.4873		0.5946		3.1982		-0.5198

		24.7873		0.6068		3.2103		-0.4995

		23.7598		0.6300		3.1680		-0.4620

		24.8141		0.6117		3.2114		-0.4915

		1.8238		0.0296		0.6009		-3.5213

		1.1664		0.0350		0.1539		-3.3525

		2.1099		0.0388		0.7466		-3.2493

		2.5969		0.0459		0.9543		-3.0818

		2.9843		0.0759		1.0933		-2.5779

		4.8825		0.0979		1.5857		-2.3238

		7.5039		0.1873		2.0154		-1.6749

		14.5213		0.6337		2.6756		-0.4562

		21.1722		0.7962		3.0527		-0.2278

		18.2511		0.6651		2.9042		-0.4079

		19.7466		0.6454		2.9830		-0.4379

		16.3535		0.6626		2.7944		-0.4116

		3.2688		0.0355		1.1844		-3.3371

		2.9618		0.0404		1.0858		-3.2081

		2.7946		0.0530		1.0277		-2.9381

		2.9088		0.0562		1.0677		-2.8781

		4.5096		0.0908		1.5062		-2.3996

		5.6283		0.1294		1.7278		-2.0450

		19.0350		0.4929		2.9463		-0.7074

		19.4910		0.5336		2.9700		-0.6281

		18.4377		0.4781		2.9144		-0.7380

		23.2347		0.4940		3.1456		-0.7052

		22.5861		0.4769		3.1173		-0.7405

		22.7412		0.4668		3.1242		-0.7619

		2.2443		0.0350		0.8084		-3.3525

		1.7987		0.0399		0.5870		-3.2216

		3.2159		0.0886		1.1681		-2.4241

		3.8177		0.0946		1.3396		-2.3581

		5.1856		0.0902		1.6459		-2.4057

		5.3517		0.0913		1.6774		-2.3936

		6.7245		0.1172		1.9058		-2.1438

		7.1422		0.1222		1.9660		-2.1022

		6.3168		0.1244		1.8432		-2.0843

		6.7525		0.1249		1.9099		-2.0798

		7.2375		0.1261		1.9793		-2.0710

		7.8426		0.1233		2.0596		-2.0932

		9.8858		0.1207		2.2911		-2.1143

		7.9831		0.1164		2.0773		-2.1509

		8.0534		0.1153		2.0861		-2.1603

		8.0869		0.1142		2.0902		-2.1697

		6.5293		0.1207		1.8763		-2.1143

		8.4708		0.1223		2.1366		-2.1009

		8.0027		0.1245		2.0798		-2.0833

		6.6448		0.1180		1.8938		-2.1370

		5.1371		0.0592		1.6365		-2.8263

		5.8909		0.0378		1.7734		-3.2746

		6.6350		0.0336		1.8924		-3.3943

		7.6618		0.0834		2.0363		-2.4840

		7.8665		0.0856		2.0626		-2.4585

		7.6358		0.0823		2.0329		-2.4970

		7.8080		0.0834		2.0551		-2.4840

		8.3734		0.0866		2.1251		-2.4459

		6.4368		0.0850		1.8620		-2.4648

		8.0648		0.0850		2.0875		-2.4648

		6.6675		0.0684		1.8972		-2.6831

		5.0137		0.0426		1.6122		-3.1550

		6.3848		0.0442		1.8539		-3.1181

		5.5920		0.0325		1.7213		-3.4266

		7.2733		0.0732		1.9842		-2.6147

		7.6846		0.0726		2.0392		-2.6221

		6.7733		0.0748		1.9130		-2.5929

		9.0333		0.0737		2.2009		-2.6074

		6.2338		0.0743		1.8300		-2.6002

		5.9378		0.0759		1.7813		-2.5787

		10.0794		0.0737		2.3105		-2.6074

		12.7177		0.0732		2.5430		-2.6147

		5.3259		0.0678		1.6726		-2.6910

		4.9641		0.0474		1.6022		-3.0481

		7.5003		0.0480		2.0149		-3.0369

		3.9673		0.0394		1.3781		-3.2331

		10.0252		0.0700		2.3051		-2.6598

		9.9853		0.0753		2.3011		-2.5858

		7.7564		0.0737		2.0485		-2.6074

		8.7131		0.0705		2.1648		-2.6521

		7.8029		0.0716		2.0545		-2.6370

		9.9023		0.0726		2.2928		-2.6221

		8.4938		0.0710		2.1393		-2.6446

		9.0652		0.0748		2.2044		-2.5929

		7.9623		0.0598		2.0747		-2.8173

		6.1121		0.0373		1.8103		-3.2888

		5.8530		0.0352		1.7670		-3.3477

		8.8293		0.0330		2.1781		-3.4103

		8.6912		0.0705		2.1623		-2.6521

		8.6912		0.0753		2.1623		-2.5858

		7.0737		0.0737		1.9564		-2.6074

		11.4927		0.0748		2.4417		-2.5929

		10.0694		0.0726		2.3095		-2.6221

		7.6650		0.0743		2.0367		-2.6002

		7.8567		0.0802		2.0614		-2.5235

		8.1690		0.1153		2.1003		-2.1603

		6.5570		0.0560		1.8805		-2.8821

		5.5498		0.0341		1.7138		-3.3785

		5.5888		0.0261		1.7208		-3.6457

		6.3133		0.0224		1.8427		-3.7997

		11.1123		0.2122		2.4080		-1.5503

		9.6879		0.2266		2.2709		-1.4847

		15.6059		0.2549		2.7477		-1.3668

		11.6024		0.2455		2.4512		-1.4046

		10.3162		0.2533		2.3337		-1.3734

		14.1124		0.2919		2.6471		-1.2315

		8.5431		0.2627		2.1451		-1.3366

		9.2998		0.0942		2.2300		-2.3624

		4.5495		0.0608		1.5150		-2.7995

		2.9968		0.0384		1.0976		-3.2606

		4.4772		0.0362		1.4990		-3.3178

		4.5923		0.0320		1.5244		-3.4431

		14.3558		0.2450		2.6642		-1.4066

		13.7111		0.2415		2.6182		-1.4210

		15.0533		0.2529		2.7116		-1.3749

		13.2177		0.2502		2.5816		-1.3853

		13.3131		0.2310		2.5887		-1.4655

		14.6585		0.2327		2.6850		-1.4580

		10.1287		0.2266		2.3154		-1.4846

		7.3095		0.1376		1.9892		-1.9832

		5.5660		0.0523		1.7167		-2.9512

		5.2436		0.0314		1.6570		-3.4601

		3.3948		0.0289		1.2223		-3.5428

		3.1712		0.0248		1.1541		-3.6977

		13.9677		0.3055		2.6367		-1.1859

		14.4348		0.3026		2.6696		-1.1952

		15.2572		0.2998		2.7250		-1.2045

		14.0795		0.3026		2.6447		-1.1952

		14.4118		0.3008		2.6680		-1.2014

		11.6748		0.3290		2.4574		-1.1117

		9.3359		0.2319		2.2339		-1.4613

		5.3226		0.0906		1.6720		-2.4016

		5.7897		0.0498		1.7561		-2.9991

		5.8489		0.0358		1.7663		-3.3310

		3.0955		0.0296		1.1299		-3.5195

		6.2601		0.0244		1.8342		-3.7149

		12.6332		0.2283		2.5363		-1.4769

		16.1073		0.2266		2.7793		-1.4846

		13.6062		0.2266		2.6105		-1.4846

		13.0443		0.2292		2.5684		-1.4731

		13.3263		0.2397		2.5897		-1.4283

		14.4151		0.2380		2.6683		-1.4357

		7.8918		0.1565		2.0658		-1.8549

		8.1648		0.0994		2.0998		-2.3088

		5.1187		0.0398		1.6329		-3.2250

		3.9738		0.0281		1.3797		-3.5719

		5.9148		0.0248		1.7774		-3.6977

		11.2268		0.1470		2.4183		-1.9171

		9.6682		0.1470		2.2688		-1.9171

		8.4807		0.1479		2.1378		-1.9113

		8.9873		0.1470		2.1958		-1.9171

		9.1583		0.1479		2.2147		-1.9113

		9.1353		0.1436		2.2121		-1.9406

		8.3392		0.1002		2.1210		-2.3004

		7.3358		0.0926		1.9928		-2.3793

		5.5759		0.0423		1.7185		-3.1640

		6.3227		0.0273		1.8441		-3.6019

		5.9707		0.0248		1.7869		-3.6977

		7.2122		0.0231		1.9758		-3.7671

		10.3918		0.2022		2.3410		-1.5985

		10.1348		0.1961		2.3160		-1.6289

		8.2744		0.2005		2.1132		-1.6071

		7.8938		0.1780		2.0661		-1.7261

		6.7783		0.1351		1.9137		-2.0020

		7.4093		0.1206		2.0027		-2.1154

		4.5405		0.0867		1.5130		-2.4452

		6.8531		0.0473		1.9247		-3.0520

		6.0042		0.0339		1.7925		-3.3836

		6.4660		0.0348		1.8666		-3.3594

		6.7490		0.0264		1.9094		-3.6329

		16.2588		0.3319		2.7886		-1.1029

		18.0877		0.3274		2.8952		-1.1165

		20.2925		0.3427		3.0103		-1.0710

		19.3153		0.3400		2.9609		-1.0789

		16.2471		0.3337		2.7879		-1.0976

		17.1036		0.2441		2.8393		-1.4102

		14.2754		0.1496		2.6585		-1.8998

		10.6868		0.1248		2.3690		-2.0807

		8.9483		0.0699		2.1915		-2.6611

		6.7815		0.0389		1.9142		-3.2462

		6.1896		0.0389		1.8229		-3.2462

		6.4433		0.0356		1.8630		-3.3357

		20.0290		0.3042		2.9972		-1.1901

		14.7632		0.3033		2.6921		-1.1930

		13.6964		0.3176		2.6171		-1.1471

		17.7750		0.3203		2.8778		-1.1386

		14.0899		0.2696		2.6455		-1.3108

		8.3102		0.1599		2.1175		-1.8332

		11.3611		0.1002		2.4302		-2.3004

		10.3626		0.0800		2.3382		-2.5262

		6.1538		0.0489		1.8171		-3.0173

		5.5130		0.0323		1.7071		-3.4339

		6.4790		0.0339		1.8686		-3.3836

		5.4643		0.0323		1.6982		-3.4339

		10.2813		0.1840		2.3303		-1.6927

		11.2277		0.1849		2.4184		-1.6880

		12.9646		0.1909		2.5622		-1.6558

		10.4923		0.1970		2.3506		-1.6245

		11.6148		0.1944		2.4523		-1.6378

		9.9625		0.1590		2.2988		-1.8386

		8.5704		0.0833		2.1483		-2.4849

		7.2271		0.0682		1.9778		-2.6854

		6.1083		0.0423		1.8096		-3.1640

		6.4985		0.0348		1.8716		-3.3594

		4.8853		0.0323		1.5862		-3.4339

		4.8951		0.0298		1.5882		-3.5144

		9.5689		0.2013		2.2585		-1.6028

		9.5429		0.2013		2.2558		-1.6028

		11.7319		0.1935		2.4623		-1.6423

		9.5202		0.2048		2.2534		-1.5857

		10.7073		0.1927		2.3709		-1.6468

		12.3741		0.1453		2.5156		-1.9288

		7.8093		0.1095		2.0553		-2.2115

		7.5524		0.0716		2.0219		-2.6373

		6.1343		0.0381		1.8139		-3.2679

		5.3309		0.0339		1.6735		-3.3836

		4.3162		0.0339		1.4624		-3.3836

		9.4272		0.1197		2.2436		-2.1225

		12.0414		0.1197		2.4884		-2.1225

		9.1117		0.1197		2.2096		-2.1225

		11.1745		0.1334		2.4136		-2.0147

		7.7929		0.0892		2.0532		-2.4165

		6.8329		0.0800		1.9218		-2.5262

		4.4545		0.0398		1.4939		-3.2250

		5.6204		0.0248		1.7264		-3.6977

		3.0693		0.0223		1.1215		-3.8037

		3.9363		0.0206		1.3702		-3.8810

		10.8343		0.1944		2.3827		-1.6378

		9.6438		0.1961		2.2663		-1.6289

		10.7692		0.1970		2.3767		-1.6245

		11.9219		0.1970		2.4784		-1.6245

		12.7025		0.1961		2.5418		-1.6289

		8.0487		0.2031		2.0855		-1.5942

		6.6868		0.0977		1.9001		-2.3260

		6.9691		0.0448		1.9415		-3.1065

		5.4478		0.0314		1.6952		-3.4601

		3.3948		0.0264		1.2223		-3.6329

		7.2614		0.0223		1.9826		-3.8037

		6.2850		0.0808		1.8382		-2.5157

		4.7437		0.0808		1.5568		-2.5157

		7.0723		0.0808		1.9562		-2.5157

		4.8300		0.0808		1.5748		-2.5157

		4.7337		0.0791		1.5547		-2.5368

		6.4278		0.0800		1.8606		-2.5262

		6.7334		0.0758		1.9071		-2.5802

		5.5210		0.0640		1.7086		-2.7489

		6.6903		0.0439		1.9007		-3.1253

		4.8865		0.0323		1.5865		-3.4339

		4.8659		0.0339		1.5823		-3.3836

		6.8361		0.0306		1.9222		-3.4869

		7.3804		0.0741		1.9988		-2.6027

		6.0681		0.0732		1.8030		-2.6141

		6.8555		0.0732		1.9251		-2.6141

		5.9806		0.0749		1.7885		-2.5914

		6.5444		0.0732		1.8786		-2.6141

		5.8672		0.0774		1.7694		-2.5583

		7.9573		0.0606		2.0741		-2.8027

		7.1731		0.0489		1.9703		-3.0173

		5.6079		0.0389		1.7242		-3.2462

		5.1283		0.0339		1.6348		-3.3836

		4.8983		0.0339		1.5889		-3.3836

		5.4135		0.0323		1.6889		-3.4339

		6.0368		0.0632		1.7979		-2.7621

		5.7128		0.0623		1.7427		-2.7754

		5.7614		0.0623		1.7512		-2.7754

		6.8469		0.0623		1.9238		-2.7754

		6.0012		0.0632		1.7920		-2.7621

		5.9234		0.0632		1.7789		-2.7621

		5.6674		0.0640		1.7347		-2.7489

		5.0064		0.0590		1.6107		-2.8307

		5.3855		0.0456		1.6837		-3.0880

		3.4316		0.0339		1.2330		-3.3836

		4.1444		0.0323		1.4218		-3.4339

		5.4989		0.0289		1.7046		-3.5428

		5.2478		0.0674		1.6578		-2.6978

		5.4423		0.0699		1.6942		-2.6611

		7.0268		0.0690		1.9497		-2.6732

		6.5927		0.0690		1.8860		-2.6732

		4.8039		0.0682		1.5694		-2.6854

		6.1163		0.0674		1.8110		-2.6978

		5.4553		0.0682		1.6966		-2.6854

		6.6283		0.0716		1.8913		-2.6373

		4.7702		0.0632		1.5624		-2.7621

		5.6273		0.0531		1.7276		-2.9353

		4.4896		0.0498		1.5018		-3.0004

		4.7327		0.0473		1.5545		-3.0520

		5.4520		0.0699		1.6960		-2.6611

		4.8542		0.0623		1.5798		-2.7754

		5.8841		0.0657		1.7723		-2.7230

		6.7483		0.0648		1.9093		-2.7359

		6.2318		0.0699		1.8297		-2.6611

		9.0227		0.0690		2.1997		-2.6732

		5.2895		0.0648		1.6657		-2.7359

		8.9934		0.0724		2.1965		-2.6256

		6.4884		0.0464		1.8700		-3.0698

		3.3856		0.0273		1.2195		-3.6019

		4.1816		0.0264		1.4307		-3.6329

		2.3816		0.0289		0.8678		-3.5428

		8.1357		0.0850		2.0963		-2.4649

		5.8711		0.0859		1.7700		-2.4550

		5.1466		0.0909		1.6383		-2.3977

		5.0231		0.0935		1.6140		-2.3702

		7.6353		0.0926		2.0328		-2.3793

		6.2675		0.0892		1.8354		-2.4165

		7.0733		0.0850		1.9563		-2.4649

		3.5025		0.0539		1.2535		-2.9197

		5.6859		0.0314		1.7380		-3.4601

		3.3303		0.0298		1.2031		-3.5144

		3.5350		0.0289		1.2627		-3.5428

		7.1642		0.0791		1.9691		-2.5368

		6.3649		0.0825		1.8508		-2.4951

		6.3227		0.0842		1.8441		-2.4748

		5.9913		0.0800		1.7903		-2.5262

		6.5371		0.0850		1.8775		-2.4649

		7.2746		0.0884		1.9844		-2.4260

		7.9017		0.0985		2.0671		-2.3174

		10.8128		0.1214		2.3807		-2.1084

		4.5097		0.0406		1.5062		-3.2043

		4.9386		0.0356		1.5971		-3.3357

		3.8696		0.0306		1.3531		-3.4869

		6.2298		0.1299		1.8293		-2.0406

		9.1279		0.1002		2.2113		-2.3004

		6.0673		0.1011		1.8029		-2.2920

		7.5359		0.1070		2.0197		-2.2350

		8.3547		0.1070		2.1228		-2.2350

		8.8430		0.0968		2.1796		-2.3347

		6.6125		0.0977		1.8890		-2.3260

		6.3333		0.0951		1.8458		-2.3523

		5.7420		0.0506		1.7478		-2.9837

		6.0147		0.0381		1.7942		-3.2679

		4.4478		0.0398		1.4924		-3.2250

		2.7068		0.0348		0.9957		-3.3594

		6.7308		0.0918		1.9067		-2.3885

		7.9133		0.0918		2.0685		-2.3885

		5.6731		0.0909		1.7357		-2.3977

		6.3694		0.0926		1.8515		-2.3793

		6.9640		0.0960		1.9408		-2.3435

		6.3498		0.0943		1.8484		-2.3612

		5.8472		0.0960		1.7660		-2.3435

		5.8373		0.0960		1.7643		-2.3435

		5.1015		0.0918		1.6295		-2.3885

		2.7298		0.0439		1.0042		-3.1253

		4.0963		0.0306		1.4101		-3.4869

		2.9992		0.0273		1.0983		-3.6019

		6.9542		0.1223		1.9393		-2.1014

		5.8734		0.1214		1.7704		-2.1084

		6.1363		0.1180		1.8142		-2.1368

		6.3596		0.1163		1.8500		-2.1513

		5.3708		0.1146		1.6810		-2.1660

		4.6942		0.1095		1.5463		-2.2115

		5.6008		0.1028		1.7229		-2.2753

		6.1395		0.1011		1.8147		-2.2920

		4.7270		0.0850		1.5533		-2.4649

		3.3145		0.0406		1.1983		-3.2043

		4.1982		0.0289		1.4346		-3.5428

		3.8729		0.0256		1.3540		-3.6648





		











s = 3 + γ   
(Volz 1954, Morel 1973) 

 

Particle size distribution (PSD) slope and spectral attenuation 

With a PSD modeled well by a power law (i.e., a “Junge” type 
PSD), a correlation is expected between the power law slope of 
cp(λ), γ, and the power law slope of the PSD, s:  

Or, more accurately when exact particle size limits are considered:  

s = 3 + γ – 0.5exp(-6γ) 
(Boss et al. 2001) 

 



Bulk particle refractive index model 

Twardowski et al. (2001) 

Field data from 
Gulf of California 



Bulk particle refractive index model 
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Twardowski et al. (2001) 

Field data from 
Gulf of California 
 
Based on Lorenz-
Mie theory 
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Can we use n and PSD models to improve SPM estimation? 

Twardowski et al. (2018) 

Field data (122 sample sites from 10 
different global locations) overlying 
analytical model results.  
  

empirical state-of-the-art: 
SPM predicted from a Type II 
linear regression between 
measured SPM and cp, plotted 
versus measured SPM, i.e., if 
one had a priori knowledge of 
the best linear fit 

1) derive PSD slope s from the 
cp slope (Boss et al. 2001),  

2) use measured bbp/cp and 
derived s to solve for 
cp/SPM with the model, 

3) divide measured cp by the 
derived cp/SPM = SPM.   



VSF inversion 
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VSF inversion: large bubble subpopulation 
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Ebbing tide 
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Bubbles resolved with optics and acoustics 

acoustic signal 
from bubbles 

large bubble 
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Twardowski et al. (2012) 



Surfactants are important for bubbles 
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Particle orientation 

Nayak et al. (2017) 
McFarland et al., in prep 

In situ holographic microscope 



Imaging  

𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 𝑙𝑙𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑢𝑢𝑢𝑢𝑜𝑜𝑜𝑜𝑎𝑎 =  𝑍𝑍𝑜𝑜 =
1

𝑐𝑐 − 𝐾𝐾
�−𝑙𝑙𝑜𝑜 �

𝐶𝐶𝐿𝐿
2𝑅𝑅0

� +
𝑏𝑏𝑢𝑢

4𝜋𝜋𝜃𝜃0
� 

Twardowski (unpubl) 



Relevance of VSF to ocean color  
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θz  

Lw(θ,φ, θz)           LwN(π, θz = 0 )  
 

OCI 
Drift 

corrections 

atmospheric 
correction 

Algorithms… 

BRDF LUT 
(Morel et al. 2002) 

THIS IS CONTROLLED 
BY THE VSF 



Explicit inclusion of the VSF in SA algorithms 

• Could directly apply VSF information from a PACE polarimeter 
• Without polarimeter, could apply representative phase function basis vectors 

(similar to SA basis vector models summarized in Werdell et al) 

Jerlov (1976) 
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Scattering angle distributions from space 

In-water single scattering angles from future PACE imager through an orbit 



State-of-the-art 
LUT 

constant β/bb shape is assumed… 

Analytical algorithm 
using VSF (ZTT) 

Twardowski and Tonizzo (in review) 



SO MUCH TO DO…! 
 Pure water: depolarization ratio (0.039, 0.051, 0.09 ….?) 
 Pure seawater: effect of salts (only have Morel 1968 experiment) 
 Spectral scattering:  

 hyperspectral bb  
 phase function shape 
 anomalous dispersion 

 β(180) 
 Scattering by nonspherical, complex particle populations 
 Effect of scattering by nonrandomly oriented particles 
 Anything to do with polarized scattering 
 Ocean color algorithms from space that explicitly include VSF  
 ....? 
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