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Observational Study

¢ 3 Surveys conducted in spring 2009, 2011,
2015
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DSL

NASC (m2 nmi?)
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Subtropical North of Subtropical North of
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NASC vs Front Position

DSL r=.68; p<.01 r=.54; p<.01
Water column r=.49; p<.01 r=.36; p<.01




DSL
70-38
-1.8310.06
-4.8411.32
-4.9010.21
-4.6710.83
-1.05+0.05
-4.7910.11
-4.7810.19

-3.9811.69

DSL

SSL

70-38
-2.1010.05
-5.79+0.98
-7.3510.21
6.20+1.00
-2.10+0.02
-5.0040.05
-4.3310.13

-4.50+1.02

SsL
120-38
-6.8840.04
-9.08+4.09
-10.2240.20
-9.9140.87
-6.46+0.03
-8.1610.04
-7.5540.17

-9.1541.35

r=.30; p<.01

SsL
120-70
-6.9310.03
-4.27+2.91
-4.3110.16
-4.1610.71
-4.71+0.02
-3.9210.04
-2.9210.16

-4.15+1.47

DSL
70-38
-2.5210.04
-4.75+0.21
-4.6210.52
-3.6210.05
-1.0340.05
-4.4510.13
-4.3810.25

-3.5010.05

r=-19; p=.02

SsL
70-38
-2.690.03
-4.9610.16
-2.700.44
-3.780.04
-2.68+0.02
-3.9810.05
-3.190.08

-3.2810.02

SsL
120-38
-6.3240.04
-6.9840.21
-4.2040.35
-5.8740.05
-6.44+0.03
-8.1240.08
-7.2040.16

-6.8340.03

SsL
120-70
-4.3740.03
-3.6040.17
-2.3040.20
-2.2540.03
-4.200.02
-4.0110.07
-3.9940.14

-3.6540.03

r=.42;p<.01

r=.39; p<.01

DSL
70-38
2.7410.02
0.96+0.05
NaN
NaN
4.69+0.05
-0.0240.25
NaN

NaMN

SSL
70-38
0.35+0.03
-2.1940.06
NaN
NaN
0.65+0.02
-1.8040.13
NaN

NaM

r=.30; p<.01

SSL
120-38
-0.23+0.03
0.4310.10
NaN
NaN
-0.94+0.02
-1.92+0.18
NaN

NaM

SsL
120-70
-1.61£0.02
2.2040.08
NaN
NaN
-1.43£0.02
0.38+0.14
NaN

MNaN




2011 Northbound 2011 Southbound

Temp Chl-a Surf Wind Surf Chl-a Temp Chl-a Surf Wind Surf Chl-a
=z 100m 300 m 100 m 300 m 158°W 100m 300m 100m 300 m 158°W 158°W 2
o +———+—+— : it B AL
™ ™
Z 4
) — — o
< <
() ™
z -
N " - N
) ™
r4 i : r4
-] — — o
© ©
™ 1 ™
T
r4 ’ r4
) - l —+ )
© ©
N N
4 r4
o _I_ —_ - o
© ©
N N
£ ¢ £
S| 1T 1 e N
] ] l l ‘! g ‘ l : ] l

1 1 T T T ‘ T T T ‘ T
100m 300m 100m 300 m 158°W 162°W 158°W 154°W 100m 300 m100m 300m 158°W 162°W 158°W 154°W

I [ - _ L [
23 0.0 0.4 0.8 1.2 4 8 12 0.03 0.07 0.2 0.7 2.0
Temp (°C) Chl-a (mg m3) Surf Wind Speed (ms™1) Surf Chl-a (mg m-3)

B e
15 19

11

°—

In situ data
Satellite data




Watercolumn

Subtropical Gyre 464+22

North of TZCF 830167

Subtropical Gyre 863137

North of TZCF 988+63

Watercolumn

583+25

595+20

1112141

780425




26°N 28°N 30°N 32°N 34°N 36°N

24°N

Temp

2011 Northbound

Chl-a

Surf Wind

1({0 mI 300 E‘ 1(|)0 mI 300 m 158°W

Surf Chl-a
158|°W

Temp

2015 Southbound

Chl-a

10(|)m I300m 1(|)0 m 300 m 158°W

Surf Wind

1 T T T
100m 300m 100 m 300 m

Gl
15 19

11

Temp (°C)

(R
23 0.0 0.4

Chl-a (mg m3)

-

J-J !
0
p

4

: T
158°W 162°W 158°W 154°W

I
0.8 1.2

Surf Wind Speed (ms-1)

Surf Chl-a

26°N 28°N 30°N 32°N 34°N 36°N

24°N

Surf Chl-a (mg m3)

T T T T
100m 300 m100m 300m 158°W 162°W 158°W 154°W

oo
0o 4 8 12

I
0.03 0.07 0.2 0.7 2.0

In situ data
Satellite data



DSL
70-38
-1.8310.06
-4.8411.32
-4.90+0.21
-4.6710.83
-1.05+0.05
-4.790.11
-4.7810.19
-3.9811.69

70-38
-2.100.05

-5.79+0.98

-7.35+0.21

-6.20+1.00
-2.10£0.02
-5.000.05
-4.3320.13
-4.50+1.02

SsL
120-38
-6.88+0.04
-9.08+4.09
-10.2210.20
-9.91+0.87
-6.46+0.03
-8.16+0.04
-7.5540.17
-9.1541.35

SsL
120-70
6.9310.03
-4.27+2.91
-4.3110.16
-4.1610.71
-4.71+0.02
-3.9210.04
-2.9210.16
-4.1511.47

DSL
70-38
-2.5240.04
-4.7540.21
-4.6240.52
-3.6240.05
-1.0340.05
-4.4510.13
-4.3840.25
-3.5040.05

SsL
70-38
-2.6910.03
-4.9610.16
-2.7010.44
-3.7810.04
-2.6840.02
-3.9810.05
-3.1910.08
-3.2810.02

SsL
120-38
-6.3210.04
-6.98+0.21
-4.20£0.35
-5.87+0.05
-6.44+0.03
-8.1210.08
-7.20£0.16
-6.8310.03

SsL
120-70
-4.37+0.03
-3.60£0.17
-2.30£0.20
-2.2540.03
-4.20+0.02
-4.01£0.07
-3.9940.14
-3.65+0.03

DSL
70-38
2.7410.02
0.96+0.05
NaN
NaN
4.69+0.05
-0.0240.25
NaN
NaN

SSL
70-38
0.35+0.03
-2.19+0.06
NaN
NaN
0.65+0.02
-1.80£0.13
NaN
NaN

SSL
120-38
0.23+0.03
0.4340.10
NaN
NaN
0.94+0.02
-1.92+0.18
NaN
NaN

SsL
120-70
-1.61£0.02
2.2040.08
NaN
NaN
-1.4340.02
0.38+0.14
NaN
NaN




(o] 'IH 2009 PDO: -2.03 ONI: -0.7 2011 PDO: -1.29 ONI +0.7 2015 PDO:
170° W 160°W  150°W  140°W  160°W  150° W [ 170°W 160" W 150° W 140° W
45° N— - : . 45" N —32

SST (° C)

6 o
=
Chlorophyll-a (mg m3)

|
(<)
()
B

—0.03

SLA (cm)




120°E

60°N
S50°N
40°N
30°N
20°N

2009 Mar

-10°N
00

-10°N
60°N

50°N
40°N
30°N
20°N

2011 Mar

-10°N
00

-10°N
60°N

S50°N
40°N
30°N
20°N

2015 Apr

-10°N
00
-10°N

140°E 160°W 180° 160°W 140°W 120°W 100°W 80°W
60°N

50°N
M 40°N
30°N
20°N

b -10°N

120°E 140°E 160°W 180° 160°W 140°W 120°W 100°W 80°W

ONI: -0.4
(neutral after La Niia)

ONI: -0.7

(weakening La Nina)

ONI: +0.7
(strengthening El Nino)

SSTA (°C)

Ecosystems Sciences Division
NOAA Pacific Islands Fisheries Science Center



Conclusions

® Micronekton NASC primarily correlated to position of STF
highest correlation in DSL, then Watercolumn

SSL NASC is not correlated with position of STF

secondary correlation with position of TZCF (meridional extent)
composition differs north & south of STF

® Satellite color (surface Chl-a)
> did not correlate with in situ surface Chl-a, subsurface Chl-a, nor micronekton NASC
> is it a valid proxy for TZCF (mesoscale effects?) nor indicative of subsurface conditions

® Effects of mesoscale forcing seems to affect position of fronts and
micronekton biomass

> southward displacement of TZCF and increased micronekton biomass due wind stress
(vertical mixing)

> some indication of southward displacement of STF due to cyclonic eddy activity (shallow
mixed layer depth)

> shallower MLD due to cyclonic eddy activity corresponds with increased subsurface Chl-
a which correlated to SSL NASC (but not to DSL or watercolumn)

® 2015 - very unusual year relative to 2009 & 2011

> largescale effects: 2014-17 warming, proximity of blob, positive PDO and ONI
> backscatter significantly higher than during the two other years

> composition of scattering layers significantly different then other years (suggesting
mesoscale effects not significant)
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