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Motivation

Characterize a large plume of Mississippi River (MSR) freshwater
entering Mississippi coastal waters via Lake Pontchartrain due to
opening of the Bonnet Carré Spillway

Bonnet Carré Spillway

* Unprecedented opening of BCS in Opened: 10 Jan. 2016

wmtgr | - Closed: 31 Jan. 2016
— Historical flooding in MSR valley 21 days
 Climatological patterns during 2015-2016 BONCARRES Cruise
— Strong ENSO

Feb. 10-12, 2016 (R/V

* Mississippi River and tributaries T

* Local rivers
 Effects & Timing
— Hydrology/physical properties

* Circulation patterns

— Biogeochemistry
* Nutrient stoichiometry p—
* Dissolved oxygen oo DXEEED
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Snowstorms in Upper Mississippi Valley in November and earlv December
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National Snow 2015-
Analysis 2016
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Followed by snowmelt which raised river levels
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Followed by two Midwest record rain events during Dec 12-31

December 29, 2015 14-Day Observed Precipitation - Continental United States
Created on: December 29, 2015 - 20:06 UTC
Valid on: December 29, 2015 12:00 UTC

Very high rainfall in
Mobile Bay
watershed

St. Louis
= WettestYearon Record 61.24” (OldRecord57.96” in2008)
= Wettest DecemberonRecord 11.74” (Old Record 7.82" in1982)

* December26™ Record Rainfall of 4.87"

= December26™ Rainfall of 4.87" set Daily Rainfall Record for December

= December26™ Rainfall was 3rd Wettest Day Ever Recorded in St. Louis History
* December28™ Record Rainfall of 2.59"

Courtesy Pat Fitzpatrick (MSU) 11



DAILY Discharge, cubic feet per second

USGS 07374000 Mississippi River at Baton Rouge, LA
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Bonnet Carré Crevasse (1849-1882)
* 33 miles above New Orleans U% Ariny COrps of

» Site of naturally occurring - Engineers New Orlearis
District operates the
crevasses

Bonnet Carré Spillway
* Completed construction
following historical Flood of 1927

Spillway opens when
local MS river discharge
gauges read above 1.25
O million cubic feet per
second (cfs)
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Lake Pontchartrain



12-Jan Day 2

Spillway began opening on Jan. 10 (Day 0)

[ Agua-1 MODIS 250m true color Jan 12. 2016 19:40 Z ] . .’ Eﬂ




13-Jan Day 3

| Aqua-1 MODIS 250m true color Jan 13, 2016 18:45 2
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Day 7

16-Jan

qua-1 MODIS 250m true color Jan 16, 2016 19:15 2
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IDEVAS

17-Jan

Terra-1 MODIS 250m trua color Jan 17, 2016 16:50 2




18-Jan
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19-Jan Day 10

Terra-1 MODIS 250m true color Jan 19, 2016 1635 2
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Agua-1 MODIS 250m
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26-Jan Day 17

Spillway began closure on Jan. 25 (Day 16)

| Aqua-1 MODIS 250m true color Jan 26, 2016 19:40 Z | -‘a







04-Feb
+ 4 days

Terra-1 MODIS 250m true color Feb 04, 2016 16:35 2 ]
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05-Feb

| Aqua-1 MODIS 250m true color Feb 05, 2016 18:50 Z
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09-Feb




10-Feb Day 32
+10 days

. BCSO01 Cruise: Dé



11-Feb Day 33
+11 days

Agua-1 MODIS 250m true color Feb 11, 2016 19:55 2
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® BCSO01 Cruise: Day 2
® BCSO01 Cruise: Day 1 f



12-Feb Day 34
+12 days

Agua-1 MODIS 250m true color Feb 12. 2016 19:00 Z
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® BCS01 Cruise:

® BCSO01 Cruise: Day 2
® BCSO01 Cruise: Day 1



13-Feb Day 35
+13 days

Agqua-1 MODIS 250m true color Feb 13, 2016 19:40 Z il
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Stations comprising;:

J 8

Accomplishments ,,
iy

A

« 15 CTD stations
| 15 trace metal casts & 5180 |
* 17 radium pumping casts
* 16 optics (AC-S + CTD) casts , ,
| 34 phytoplankton samples PR\ i ,
(Fl OWC A ) Physical & Bio-optical Plankton Community
° 30 S amples for CH 4 & NH 4 Chgracterize th_e physical structure and‘ Quantify pla\_n_kton bi.omass using a suite of
. . optical properties of the water column in water sampling and image analysis
oxidation analyses - wviques
S * Quanitfy meso- & ichthyoplankton
® 1 ]_ net tOWS ( 22 SampleS) . ACi<S (flow-through) & optics abur?d]ar}((?e a(rj\_d C(_);np'os)iztgn
" package * particle size distribution
| Underway optics (AC-S) datq phytoplankton community
* _Underway CH, data
el L and_b ased daily Satellite Biogeochemistry & Trace Metals Remote Sensing & Modeling
imagery (Ocean COlor) a-nd Describe the water chemistry & biomass Apply satellite ocean color and circulation
. : models
numerlcal mOdellng * nutrients, Chl a, CDOM
° trace metals, radium (SGD), CH,

2 glider deploymentS/l glider : dissolved oxygen (Winkler
recovery titration)

CH, conc. and NH, oxidation

21



izt  BONCARRES Cruise Track and. s
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CTD Stations for Bonnet Carre Spillway (BONCARRS) Cruise
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Optical Water Mass Classification Scheme
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* Mississippi (618Q)
" g * Mobilei(620)
29N 36" Zaowy 40T 200 o
89°W 88"W
Longitude( W)
CDOM-domm.ated Mixed waters  Very high CHL Slope waters
Low scattering

- Insitu optical data used to create a logic-scheme optical water masses classification that will be
eventually transferred to satellite remote sensing.

- Data used: Flow-through AC-s, optics profiles, discrete samples, NCOM

Soto et al., 2017 (Session 014a) Bio-optical Water Mass Classification of the Mississippi Bight Region: Coupling High Resolution Satellite

Data, Circulation Models and In-situ Optics
Joung et al., 2017 (Session 014) Seasonal Dynamics of Trace Elements and Radium Isotopes in Mississippi Coastal Waters



Coupling in situ optics, satellite data and high resolution circulation models
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Soto et al., 2017 (Session 014a) Bio-optical Water Mass Classification of the Mississippi Bight Region: Coupling High
Resolution Satellite Data, Circulation Models and In-situ Optics
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FlowCam was used to quantify particle counts and

identify phytoplankton taxonomic groups
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Particle Taxonomic Classification
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( summary

* Water was impacted by the MSR via BCS,
but is also heavily influenced from waters
from Mobile Bay, as well as MSR BDC.

* Highly complex physical processes
predominantly driven by winds.
* Phytoplankton community spatially &

temporally diverse, but small
dinoflagellates dominate



( Future Work

* Still processing FlowCAM data and will
couple with the bio-optical & water
classification data.

* Identity patterns in phytoplankton
community and compare with distributions
of zooplankton & ichthyoplankton taxa

Hoover et al., 2017 (Session 014b) Spatial Variation in Zooplankton and Ichthyoplankton Dynamics
during an Atypical Freshwater Discharge Event in the Northern Gulf of Mexico

« Parraetal., 2017 (Session 014b) Highly-resolved Temporal In Situ Variability of Zooplankton Diel Vertical Migrations
in the Mississippi Bight

* O'Brienetal 2017 (Session 014b) Characterizing Spatial and Temporal Changes of the Suspended Particulate
Organic Matter in the Mississippi Sound and Mississippi Bight

« Panetal. 2017 (Session 014b) Impact of High Resolution Atmospheric Forcing on Circulation Variability Within a
Regional Model of the Mississippi Sound and Bight
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® BCS01 Cruise: Day1 BCS01 Cruise: Day1 BCS01 Cruise: Day1
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December 29, 2015 14-Day Observed Precipitation - Continental United States

Created on: December 29, 2015 - 20:06 UTC
Valid on: December 29, 2015 12:00 UTC

—~
Many rain records set. For example, in St. Louis inches
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Very high rainfall in

Mobile Bay watershed
A THe St. Louis
s *: : = WettestYearon Record 61.24" (OldRecord57.96” in2008)
B H = Wettest DecemberonRecord 11.74” (Old Record 7.82" in 1982)
‘Cowely = December26™ Record Rainfall of 4.87"

= December 26" Rainfall of 4.87" set Daily Rainfall Record for December
= December26™ Rainfall was 3rd Wettest Day Ever Recorded in St. Louis History
* December 28™ Record Rainfall of 2.59"



Bonnet Carré Crevasse (1849-1882)

* 33 miles above New Orleans

* Site of naturally occurring ctevasses

USGS 07374000 Mississippi River at Baton Rouge, LA
1.25 million cfs April 2008 May-June 2011
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DAILY Discharge.

LAKE PONTCHARTRAIN

Photo cour

US Army Corps of
Engineers New Orleans
District operates the
Bonnet Carré Spillway

Spillway opens when local
MS river discharge gauges
read above 1.25 million

cubic feet per second (cfs)

Exril Del.orme, GEBGO, NOAA NGOG, and other contriuicrs, Scurces: Esril GEECO, NOAA, Naticnal. 13
Cecgraphic, Dellorme BERE, Geonames.org, 8nd other contributors



Stations comprising:

15 CTD stations

15 trace metal casts & 8120
17 radium pumping casts

16 optics (AC-S + CTD) casts

34 phytoplankton samples
(FlowCAM)

30 samples for CH, & NH,

oxidation analyses

11 net tows (22 samples)
Underway optics (AC-S) data
Underway CH, data

Land-based daily satellite imagery

(ocean color) and numerical
modeling
2 glider deployments/1 glider

recovery

o B GV ' \
Physical & Bio-optical

Characterize the physical structure and
optical properties of the water column in
situ
« CID
* AC-S (flow-through) & optics
package

Biogeochemistry & Trace Metals

Describe the water chemistry & biomass

* nutrients, Chl 5, CDOM

+ trace metals, radium (SGD), CH,

» dissolved oxygen (Winkler
titration)

» CH, conc. and NH, oxidation

=
4t

a &

Plankton Community

Quantify plankton biomass using a suite of
water sampling and image analysis
techniques
* Quanitfy meso- & ichthyoplankton
abundance and composition
* particle size distribution &
phytoplankton community
composition (e.g. FlowCAM)

Remote Sensing & Modeling

Apply satellite ocean color and circulation
models
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Mixotrophic bacteriovore
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Phytoplankton Community Composition
(particles mL')

= Others (all <20um)_spherical cells

= Others (all <20um)_elliptical cells

= Others (all <20y m)_discoid cells

= Others (all <20 m)_cylindrical cells

' Others >20um_cells unidentified

# Others >20um_flagellates

= Silicoflagellates

u Dinoflagellates_small dinoflagellates

= Dinoflagellate_Prorocentrum triestinum
m Dinoflagellate_Genera Prorcentrum

= Dis @

# Dinoflagellates_globose homed (Ceratium)

= Ciliates_Mesodinium rubrum

= Ciliates_naked ciliates (Laboea
Ciliates_Tintinnids

= Diatoms_pennate cells

= Diatom_unidentified <20um
Diatoms_Centric cells (AR <1)
Diatoms_Centric cells (AR>1)

Diatoms_cylindrical cells w/ round ends

Diatoms_cylidrical cells w spine ends (Rhizosolenia)

Diatoms_chains w long setae (Chaetoceros)
Diatoms_chains w intercell space (Skeletonema)
Diatoms_chains of needle like (Nitzschia)
Diatoms_colonial star shaped (Asterionellopsis)
Crustaceans

Detritus
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Chain diatoms
lopsis & Chaetoce

Phytoplankton Community

(particles mL1)

I\

Composition

= Others (all <20um)_spherical cells

= Others (all <205m)_elliptical cells

' Others (all <20um)_discoid cells

= Others (all <20y m)_cylindrical cells

' Others >20um_cells unidentified

= Others >20pm_flagellates

= Silicoflagellates

= Dinoflagellates_small dinoflagellates

= Dinoflagellate_Prorocentrum riestinum

= Dinoflagellate_Genera Prorcentrum

= Dinoflagellates_globose unhomed (Protoperidinium)

# Dinoflagellates_globose homed (Ceratium)

= Ciliates Mesodinium rubrum

= Ciliates_naked ciliates (Laboea

= Ciliates_Tintinnids

= Diatoms_pennate cells

= Diatom_unidentified <20um

= Diatoms_Centric cells (AR <1)

= Diatoms_Centric cells (AR>1)

# Diatoms_cylindrical cells v/ round ends
Diatoms_cylidrical cells w spine ends (Rhizosolenia)

= Diatoms_chains w long setae (Chaetoceros)
Diatoms_chains w intercell space (Skeletonema)
Diatoms_chains of needle like (Nitzschia)
Diatoms_wide chain (Guinardia type)
Diatoms_colonial star shaped (Asterionellopsis)
Crustaceans

Detritus

449

64.9 84.9

Diameter (ABD)

104.9
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Station
MB2

B Others (all <208 m)_spherical cells

= Others (all <20pm)_elliptical cells

= Others (all <20pm)_discoid cells

= Others (all <20pm)_cylindrical cells
= Others (all <20 m)_cylindrical cells
= Others >20um_cells unidentified

B Others >20um_flagellates

= silicoflagellates

= Dinoflagellates_small dinoflagellates
= Dinoflagellate_Prorocentrum triestinum
= Dinoflagellate_Genera Prorcentrum

= Di (@

= Dinoflagellates_globose homed (Ceratium)

= Ciliates_Mesodinium ubum

w Ciliates_naked ciliates (Laboea

u Ciliates_Tintinnids

= Diatoms_pennate cells
Diatoms_Centric cells (AR <1)

= Diatoms_Centric cells (AR>1)

= Diatoms_cylindical cells w/ round ends
Diatoms_chains w long setae (Chaetoceros)

= Diatoms_chains w intercell space (Skeletonema)
Diatoms_chains of needle like (Nitzschia)
Diatoms_colonial star shaped (Asterionellopsis)
Crustaceans

Detritus
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Station
MB?2

Diatoms_colonial star shaped
(Asterionellopsis)
6%

Phytoplankton Community Composition
s (particles mL?)

Others (all <20um)_elliptical cells
3%

Diatoms_chains of needle
like (Nitzschia)

1% \
Diatoms_chains w

intercell space
(Skeletonema)
1%

Others (all <20um)_cylindrical cells
3%
Others (all <20um)_cylindrical cells
3%

Diatoms_chains w long setae
(Chaetoceros)
15%

300

250

200

Diatoms_cylindrical
ends
4%

Frequency
—
I
(=}

0 i .

MB2

Diatoms_pennate cells
1%

Ciliates_naked ciliates (Laboea
1%

200

Ch 1 Peak
193
(=]

Dinoflagellate Genera Prorcentrum

4.9 9.9 14.9 199 249 299 349 39.9
Diameter (ABD)

5%




Stati()n Phytoplankton Community Composition
(particles mL™)

S 2 s Others (all <20pum)_spherical cells
1%

. . Detritu .
Diatoms_colonial star shaped 14% > Others (all <20pm) discoid cells
(Asterionellopsis) 1%
3% o
Diatoms_chains of needle Others >20umi§/ells unidentified
like (Nitzschia) °

1% _\

Diatoms_chains w ___
intercell space
(Skeletonema)

1%

3%

gellate Prorocentrum
triestinum
8%

Diatoms_chains w long setae
(Chaetoceros)
17%

Dinoflagellates_small dinoflagellates

TFrequency

Diatoms_cylindrical cells w/ rous

ends

2%
Diatom_unidentified <20um
7%

Diatoms_pennate cells

1% Ciliates Mesodinium rubrum

1%

34.9 449 34.9 64.9

Diameter (ABD)

84.9




Stati()n Phytoplankton Community Composition
(particles mL?)

C 2 Others (all <20um)_elliptical cells
4%

Others (all
<20pm)_cylindrical
cells
3%

Small flagellates

0@ |@[ojofe 14 s

Diatoms_colonial star shaped
(Asterionellopsis)
14%

Diatoms_wide
chain (Guinardia
type)

1%

Cc2

Diatoms_chains w lo
(Chaetoceros)
8%

Diatoms_cylidrical cells w
spine ends (Rhizosolenia)
0%

ate_Genera Prorcentrum
2%

Ciliates Mesodinium rubrum
2%

Diatom_unidentified <20um
5%

44.9 64.9 84.9 104.9
Diameter (ABD)

Diatoms_pennate cells
1%




Station Phytoplankton Community Composition
(particles mL™?)

B ‘ Others (all <20um)_spherical cells
6%

Detritus
6%

Others (all <20um)_elliptical cells
9%

Others >20um_cells unidentified

Diatoms_chains w intercell space 1%

(Skeletonema)
3% Diatoms_colonial star shaped
(Asterionellopsis)

11%

Diatoms_cylindrical cells w/ round
ends
70

Diatoms_Centric ¢
4.76

Diatom_unidentifid
12

Diatoms_pennate cells
3%

Dinoflagellate Genera Prorcentrum
2%




