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1 Introduction

This report describes the processing of CTD raw data acquired by Seabird SBE 911plus CTD on
board RV Heincke during expedition HE434.

2 Workflow

The different steps of processing and validation are visualized in Figure 1. The CTD raw data
are delivered from Gerd Rohardt (AWI). The station book of the RV Heincke cruise is extracted
from the DAVIS SHIP data base (https://dship.awi.de). The first CTD station and cast is processed
manually in SBE Data Processing to configure the *.psa Seabird routines Data Conversion, Wild
Edit, Bottle Summary, Split, Translate, Cell Thermal Mass, Loop Edit and Bin Average. The Seabird
routines are then run in a batch job CTDjob in ManageCTD to process the complete CTD data
set. The downcast of each CTD station/cast is used for further processing. In CTDjob the start
record and the lowest altimeter point of the downcast is selected. With the Ultilities — Dship Ebook
function of ManageCTD the DAVIS SHIP station book extraction is used for getting the header
information of all CTD stations/casts of the cruise. ManageCTD Utilities — Find Profile function
compares station times of the header with the entries in the station book to find out the correct
naming of the stations and casts. In CTDheader in ManageCTD the header information of each CTD
station/cast is displayed, controlled and corrected if necessary. CTDdespike in ManageCTD is used
for a visual check of the data and to erase/interpolate spikes in the data if necessary. Additionally, a
sensor pair (Temp1/Sall or Temp2/Sal2) is chosen for each station/cast of the RV Heincke cruise in
CTDdespike.

ManageCTD Utilities — CheckDoubleSensors controls the quality of temperature and conductivity
sensors. For this purpose outliers of too high sensor pair differences could be removed. The data is
then converted to spreadsheet format with dsp2odyv for visualization of the data in Ocean Data View
(ODV). The second visual inspection of the CTD data allows a comparison with data from other CTD
casts from close-by stations to verify the oxygen sensor data. Therefore, potential reference cruise
data is downloaded from PANGAEA (http://www.PANGAEA.de). The reference data is converted
to *.mat format. In the ManageCTD Final Processing the CTD data is displayed together with the
reference data. Bad data points, sensors or casts are interpolated or erased from the data set and
filters are applied if necessary. The processed CTD data are written to text files and imported to
PANGAEA (http://www.PANGAEA.de) for publication.
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Figure 1: CTD data Processing Workflow
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3 Cruise details

Vessel name RV Heincke
Cruise name HE434

Cruise start
Cruise end

Cruise duration 16 days
No. of CTD casts 168

4 Sensor Layout

14.10.2014 Bremerhaven
29.10.2014 Bremerhaven

This chapter describes the CTD sensors mounted during this cruise:
SBE 911plus CTD (SN: 0935), SBE Instrument Configuration Version 7.23.0.1.

AV

ID | Sensor Name Serial No. Calibration Date

55 | TemperatureSensor 5112 15-Oct-13

3 ConductivitySensor 3570 30-Oct-13

45 | PressureSensor 0935 12-Mar-09

55 | TemperatureSensor 5101 04-Jan-14
ConductivitySensor 3597 03-Jan-14

0 AltimeterSensor 46466 23-Mar-09

20 | FluoroWetlabECO_AFL_FL_Sensor FLRTD-1365 09-Aug-2011

59 | TransChelseaSeatechWetlabCStarSensor 435DR 21. Dec 2011

38 | OxygenSensor 0467 13-Nov-12

5 Processing

Details of processing procedures and processing parameters are described in CTD Processing Log-
book of RV Heincke (hdl:10013/epic.47427).

Density Inversions and Manual Validation

Obvius outliers were removed manually. For the visual check density inversions > 0.005 kg/m? and

> 0.01 kg/m?> were flagged differently for display but removed automatically. Decisions whether
the flagged values were manually removed or not are based on the description in CTD Processing
Logbook of RV Heincke (hdl:10013/epic.47427).
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Figure 2: Data accuracy of sensor pairs HE434
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6 Results

AV

A complete processing overview for each sensor at each station is summarized in the table in the

Appendix (Figure 3).

Double Sensor Check

In Figure 2, the absolute residuals between the two sensorpairs are shown for the measured param-
eters Temperature and Conductivity and the derived parameter Salinity. Measurements in shallow
water depths < 15 m (blue crosses) and gradients between two datapoints exceeding a defined
threshold (red crosses) were omitted for accuracy calculation.

Accuracy Measurements re- | Remaining measure-
moved ments
Parameter given by manufacturer Surface 0-15m + gradi- | within accuracy specifi-
ent filter cations
Temperature +0.001°C 26.57% 83.01%
Conductivity +0.003mS/em 22.59% 1.82%
Salinity +0.0015PSU 20.63% 0.88%
Comments

e 168 CTD/RO "on ground" entries in DShip station book

e 175 CTD raw data sets delivered

p020a03.hex, p074a01.hex, p085a01.hex)

0 CTD casts had a wrong filename

of these 168 processed CTD casts:

0 CTD casts were made twice on a station

168 CTD casts processed and uploaded

7 CTD casts were invalid or tests (p000a00.hex, p000a01.hex, p000a03.hex, p009a01.hex,

— 0 oxygen profiles deleted (spiky and not matching to reference casts)

— 393 data points interpolated

— 6 data points erased
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Result files

Text File (HE434_phys_oce.tab):

The format is a plain text (tab-delimited values) file.

AV

Column separator Tabulator "\t"

Column 1 Event label

Column 2 Date/Time of event

Column 3 Latitude of event

Column 4 Longitude of event

Column 5 Elevation of event

Column 6 DEPTH, water

Column 7 Pressure, water

Column 8 Temperature, water

Column 9 Conductivity

Column 10 Salinity

Column 11 Temperature, water, potential
Column 12 Density, sigma-theta (0)
Column 13 Oxygen

Column 14 Oxygen, saturation

Column 15 Attenuation, optical beam transmission
Column 16 Fluorometer

Column 17 Number of observations

Processing Report (CTD-HE434-report.pdf):

This PDF document.

Page 6 of 11



/

Q

o S6°8T 1-G2¢/2-0Ty3IH 0 € T T T T +ToeSZ0d | €8T [ 3.,50°S .8 | N.E6'6 .S |SETT | ¥TOZOT'9T | O¥/ALD | T1-5200
€0 £S9C T-661/¢-0T¥3IH 0 0 T +T0eyeod | €72 [ 3.2v'TT .8 | N.EVP'T .S |Si6T | ¥TOZOT'OT | O¥/ALD | T-¥200
T0 S9°'SC T-T¥2/2-0Tv3H 0 0 [4 +TOBEZOd | YT [ 3,TT'6 .8 | N.60°LS .S | CE€8T | ¥TOZ'OT'9T | O¥/ALD | T-€200
0 ET'TT 1-T¥2/2-0Tv3H 0 T 4 4 +'T0eZZ0d | T'8T [ 3.809S . | N.,ZSVS €S | €T:LT | ¥TOZ'OT'OT | O¥/ALD | T1-2Z00
T0 98¢y T-T¥2/2-0T¥3IH 0 0 [4 +'90eTZ0d | 82T [ 3.680T.8 | N.CLTELES | CT-TT | ¥TOZ'OT'OT | O¥/ALD |9-1Z00
T0 €8Ty T-T¥2/2-0T¥3IH 0 0 4 +'G0eTz0d | ¥'2T [ 3.98°0T .8 | N.EL'TE €S |00:ZT | ¥TOZ'OT'OT | O¥/ALD |[S-TZOO
T0 SLTY T-T¥¢/2-0TY3IH 0 0 T +70eT20d | L€ [ 3.80T .8 | N.8LTE S |TSOT | ¥TOZ'OT'9T | O¥/ALD |+#-TZ00
T0 SLTY T-T¥¢/2-0TY3IH 0 0 [4 +€0eTZ0d | ¥'2T [ 3.98°0T .8 | N.8L'TELES | 206 | ¥TOZOT'OT | O¥/ALD |€-TZ00
T0 8LTY T-T¥2/2-0Tv3H T 0 T [4 +C08TZ0d | O°€T [ 3.£80T .8 | N.LL'TELES | 00:8 | ¥TOZ'OT'OT | O¥/ALD |T-1Z00
T0 8LTY 1-T¥2/2-0Tv3H 0 0 4 +T0BTZ0d | £°€T [ 3.£80T .8 | N.LL'TELES | TO:L | ¥TOZ'OT'OT | O¥/ALD |T1-1Z00
T0 800 T-6¥1/2-0T¥3IH 0 0 [4 + 61e0Z0d 08 | 3.9€'Lv .9 | N.SV'6T.ES | VE6T | ¥TOTOT'ST | 0O¥/ALD |6T-0200
d|qejiene d|iy yq oul 10 800 T-6¥1/2-0T¥3IH 0 0 4 +'8TE0Z0d T8 | 3.9€L .9 | N.SV'6Z.ES|90:6T | ¥TOZOT'ST | 0O¥/ALD (8T-0Z00
T0 800 T-6%1/2-0T¥3IH 0 0 T + LTE0Z0d '8 | 3.9€L .9 | N.SV'6Z.ES | ¥S:8T | ¥TOTOT'ST | 0¥/ALD |LT-0200
d|qejiene 3|y yq oul 10 L00 T-6%1/2-0T¥3IH 0 0 T +91E0Z0d ¥'8 | 3.LELY 9 | N.SY'6C.ES | L0:8T | ¥TOTOT'ST | 0O¥/ALD [9T-0200
T0 L00 T-671/2-0T¥3IH 0 0 [4 +'§Te0z0d 9'8 |3 .LELY 9 | N.SY'6T.ES |9ELT | ¥TOZ'OT'ST | O¥/ALD |ST-0200
uoien1dn[j usBAXQ|
o%1e| ‘a]qelIEA 3|1 3G OU 80 S0'0 T-6vT/2-0TvIH| 0 € T 4 4 «'71e0Z0d | T'6 | 3.8€°LV .9 | N.SY'6C .ES [80:LT | ¥TOZOT'ST | O¥/ALD |¥T-0200
o0 €00 1-6¥1/2-0T¥3H 0 T T T [4 + €12070d ¢'6 [3.0V'LV .9 | N.SY'6T.ES |VEIT | ¥TOZ'OT'ST | O¥/ALD |€T-0200
Aqoul 0 000 T-671/2-0T¥3IH 0 T T [4 + C1e0Z0d '6 | 3.EVLV 9 | N.SP'6T.ES [90:9T | ¥TOZ'OT'ST | O¥/ALD |TT-0200
0 070 1-6€1/2-0T¥3H 0 0 T +T1e020d | ¥'6 [ 3.8v'LV .9 | N.EV'6T €S |SEST | ¥TOZ'OT'ST | O¥/ALD |0T-0200
Aqoul 70 0zo T-6€T/2-0T¥3IH 0 T T T +0TE0Z0d S'6 | 3.8¥'Lv .9 | N.EV'6T.ES|80:ST | ¥TOTOT'ST | 0¥/ALD |6-0200
T0 0zo T-L9T/2-0T¥3IH 0 S [4 € [4 +608020d L'6 | 3.8Y'Ly .9 | N.WV'6T.ES | VEWYT | ¥TOTOT'ST | 0¥/ALD | 8-0200
T0 0zo T-L9T/2-0T¥3IH 0 0 4 +'80e0z0d S'6 | 3.8¥'Lv .9 | N.v¥'6Z.ES|60:WT | ¥TOTOT'ST | 0¥/ALD | L-0200
T0 0Co T-6€T/2-0T¥3H 0 T T 4 +'£0e0Z0d S'6 [ 3.8V'LV .9 | N.EV'6T €S | TEET | ¥TOZ'OT'ST | O¥/ALD |9-0200
d|qejleae d|y yqoul T1°0 070 T-6€1/2-0T¥IH 0 T T [4 +'90e070d 2’6 | 3.8V'LV .9 | N.EV'6T .ES | LOET | ¥TOZ'OT'ST | O¥/ALD |S-0200
70 070 T-6€1/¢-0T¥IH 0 T T [4 +'50e0z0d 1’6 [ 3.8V'LV .9 | N.EV'6T .S | VETT | ¥TOZ'OT'ST | O¥/ALD | ¥-0Z00
d|qe|iene 3|y 3q oul 10 200 T-6€T/2-0T¥3IH 0 T T 4 +¥0eozod 06 | 3.8¥'Lv .9 | N.EV'6T.ES|90:CT | ¥TOTOT'ST | 0¥/ALD | €-0200
T0 200 T-6€T/2-0T¥3IH 0 0 4 +70e0z0d 6'8 | 3.8¥'LV .9 | N.EV'6T.ES | LETT | ¥TOTOT'ST | 0¥/ALD |T-0200
d|qe|iene 3|y 3q oul 0 200 T-6€T/2-0T¥3IH 0 T T 4 + T0eoz0d 8'8 | 3.8¥'Lv .9 | N.EV'6Z.ES|60:TT | ¥TOTOT'ST | 0¥/ALD | T1-0200
80 €00 1-8€T/2-0T¥3H 0 T T [4 + T0e6T0d 19 3,696 oL | N.W6'6T €S | 9¥*8 | ¥TOZ'OT'ST | O¥/ALD | T1-6T00
T0 80 T-LET/2-0T¥IH 0 0 T +'10e810d 69 3,890 oL | N.8V'6T €S| 95:Z | ¥TOZ'OT'ST | O¥/ALD | T1-8T00
0 €60 T-9€T1/2-0T¥3IH 0 0 [4 + T0BLT0d 6'L [3.£0°245.9 | N.86'ET.ES | £0:L | ¥TOZ'OT'ST | O¥/ALD |T1-LT00
€0 LT0 T-GET/2-0TYIH 0 0 T + T0B9TOd €'6 | 3.8¥'6V.9 | N.L6'8T.ES| 90'9 | ¥TOTOT'ST | 0¥/ALD |T1-9T00
o 0T'0 T-€€T/2-0T¥3IH 0 0 [4 +T0BSTOd | G'ST [ 3 .L'8E.9 | N.9TVE LES | Tviv | ¥TOZ'OT'ST | O¥/ALD | T-STOO
o LT0 T-ZET/2-0TYIH 0 0 4 +T0ByTOd | ¥2T [ 3. TTVEL9 | N.9T'9E €S | LG'€ | ¥TOZ'OT'ST | O¥/ALD | T-¥TOO
o0 970 T-T€T/2-0T¥3H 0 0 4 +T0e€T0d | S0T | 3.85'62.9 | N,69'9€ €S | ST:E | ¥TOZOT'ST | O¥/ALD | T-€T00
0 Lo T-0€T/2-0T¥3IH 0 T T [4 +T0ecT0d | T'YT [ 3.€T°0C.9 | N,ES'LELES | 60:C | ¥TOZOT'ST | O¥/ALD | 1-2T00
T0 6TT 1-8¢1/¢-0T¥3IH 0 0 T +T0BTTOd | 6°8T [ 3.LTTE.9 | N.0S'OV €S | 80T | ¥TOZ'OT'ST | O¥/ALD | T-1T00
T0 S6°0 1-921/2-0T¥3IH 0 [4 4 T +T0BOTOd | €7T [ 3.65°6€.9 | N.9L TV .€S | 80:0 | ¥TOZ'OT'ST | O¥/ALD |[T-0TOO
d|qe|iene d|lj 3q oul 0 LST T-vZ1/2-0T¥3IH 0 0 4 +708600d | 9°€T [ 3.89°L¥ .9 | N.68EV €S | OT:EC | ¥TOZ'OT'¥T | O¥/ALD | T-6000
€0 LS0 T-€CT/2-0T¥3IH 0 0 T +T08800d | ¥°OT [3.94%5.9 | N.TL V¥ .€S | €T:2C | ¥TOZOT¥T | O¥/ALD | T-8000
€0 19°€ T-12T/2-0Tv3H| 0 T T T «' 1082000 | €°€T | 3.18'C oL | N,ELOV ,ES [¥O'TZ | ¥TOZOT'YT | OY¥/ALD | T-L000
T0 L9E 1-021/2-0T¥3H 0 14 14 4 +'102900d | 29T [ 3.09°TT . | N.99'LY .€S | S0:0Z | ¥TOZOT+T | O¥/ALD | T-9000
0 LO0'S T-8€¢/¢-0T¥3IH 0 0 T +'10e500d | 6°€T | 3.00°0C . | N,08'LY £S5 |90:6T | ¥TOZOT+T | O¥/ALD | T-5000
€0 Ty T-6€2/2-0T¥3IH 0 0 [4 +T0BY00d | 8YT [ 3.58'8C.L | N.99'8Y .ES | ¥0:8T | ¥TOZ'OT'¥T | O¥/ALD | T-¥000
70 €9°€ T-0v2/2-0T¥3IH 0 T T T +T0BE00d | 9YT [ 3.SLLE L | N,Z9'6Y .ES | TOLT | ¥TOZOT'¥T | O¥/ALD | T-€000
€0 6T T-T¥2/2-0T¥3IH 0 0 4 +T08Z00d | L°€T [ 3.65°97 oL | N.650S .ES | LT:9T | ¥TOZ'OT¥T | O¥/ALD | T-2000
70 8€'8T T-T¥¢/¢-0Tv3IH 0 S T T T T T T «'zoetood | 61T 3.9T°S .8 | N.¥S0S.£S | 60:¥T | ¥TOTOT' VT | 0¥/ALD | T-TO00
S0 0’31 T-T¥2/2-0Tv3H 0 0 [4 +'T0et00d | 811 3,81'S .8 | N,95°05 .€S | ¢S:ET | ¥TOZ'OT'¥T | O¥/ALD | 1-1000
195440 [ (w) “1s1p 2-s55/asIN1d pasesa | diajui | pasess | diayui [ pasess | diaul | pasesa | daajul | paseds | diayul | pasess |diayur | ajed |_ [w] apnusuol apmue] JvEvaH
) dduaiajaa uasixo 919|dwod Axo l1Aydouiojyd suea) les dway losuas VEVIH 31l yideqg| uonisod uonisod suiL sea q9qv 1899 uoneis

CTD data Processing Summary HE434

Figure 3

Page 7 of 11



/

Q

dlqejieae 3|y g oul S0 860 T-ZE\8YYIH 0 14 T T T T [4 +T08S/0d | 0°€0€E | 3.2£9S v | N.E6°C .19 |0S:€T [ ¥TOZ'OT'0Z | O¥/ALD | T-GL00
dlqejieae a|y jq oul 50 70T T-Z€\8vvIH 0 1 T T «'T0e20d | 9667 | 3,€8°95 .V | N.68C ,I9|0F:6T [ ¥T0Z'0T°0Z | O¥/ALD |T1-2£00
S0 8EY T-LT\8v¥3IH 0 14 € S € € T +T080L0d | S'6¥8 | 3.£0CT .S | N.9T9 ,I9 |O¥:LT [ ¥TOZ'OT'OZ | O¥/ALD | T-0L00
S0 09T T-LT\8Y¥3IH 0 14 T T T T T +T02690d | 9645 | 3.0¥'L oS | N.£9'8 .19 |St¥T [ #T0T°0T°0Z | O¥/ALD | 1-6900
0T €T'T 9-LT\8¥3IH 0 0 [4 +T08890d | 2'65¢ | 3.9T°L .S | N.86'S .19 |Z¥TT [ ¥TOCOT'0Z | O¥/ALD |T-8900
S0 ws 9-LT\8v¥3IH 0 0 [4 «10e290d |964T | 3.92°€ .S | N.£0'S .19 |60:TT | #¥T0Z°0T°0Z | O¥/ALD | T1-£900
90 S0T T-Z€\8vvIH 0 0 T +'102990d | 8°20€ | 3.8L°95 ¥ | N.S6C .19 | ¥0:6 | ¥T0Z'0T°0Z | O¥/ALD | T1-9900
S0 s T-9T\8v¥3IH 14 € T T T T T [4 [4 +208590d | T'6L¥ | 3.26°LY ¥ | N800 ,T9 | £T:9 | ¥TOZOT'OZ | O¥/ALD |T1-S900
S0 15°S T-9T\8vvIH 0 9 T € T T T «'10e590d | €687 | 3.98Ly ¥ | N.LT'0 ,T9| OET | ¥T0Z°0T°0Z | O¥/ALD | T-¥900
S0 66'T S-9T\8vvIH 0 14 T T T T T +T0ey90d | S'¥TT | 3.08TF.v | N.SS'LS .09 |87:€T [ ¥TOZOT'6T | O¥/ALD | T-€900
80 LY'S S-ST\8v¥3IH 0 T T T +T0eE0d | €TTC | 3.62°6E .V | N.Z9'VS .09 |8€:TT | ¥TOZOT'6T | O¥/ALD | T-2900
90 8T T-ST\8vvIH 0 14 T T T T [4 «'T0e190d | 1°88€ | 3 6T¥C ¥ | N99'L¥ ,09 | 65:0C | #¥TOZ'OT'6T | O¥/ALD | T-T900
S0 9T¥T T-vT\8vvIH 0 0 [4 +T08090d | 6°CZ€ | 3.88'9C .7 | N .LT'€€ .09 | SS:8T | ¥TOZ'OT'6T | O¥/ALD | T-0900
0T 1861 S-€T\8v¥3IH 0 8 4 4 4 4 [4 +'T0e650d | €'8T€ | 3 ,66°0E ¥ | N\ ZL€T 09 | T€:9T | ¥TOT'OT'6T | O¥/ALD | T-6500
90 2474 -TT\8Yv3IH 0 (114 S S S S T +T08850d | 8°297 | 3 .8€€E v | N.ELTS .65 |8YET [ ¥TOZOT'6T | O¥/ALD | T-8500
€0 0T'vT T-0T\8v¥3IH 0 8 4 4 C 4 [4 +T08250d | ¥'8SC | 3 .£6VE .V | N 6V TE .65 |6TTT [ ¥TOZOT'6T | O¥/ALD | T-LS00
S0 LY'TT 5-60\8vvIH 0 € € [4 +'102950d | 2047 | 3,200V . | N.ET'TT .65 | €0'6 | ¥TOZ'OT'6T | O¥/ALD | 1-9500
S0 £8'8T 9-80\8v¥3IH 0 S T T T T T [4 +T08550d | T'82¢ | 3.5965 .7 | N.S6'€S .85 | S¥*9 | ¥TOZ'OT'6T | O¥/ALD |T1-S500
S0 Sv'LT S-90\8v¥3IH 0 14 T T T T [4 +T0BYS0d | 9'€vT | 3.WT'8T .S | N 96'9€ .85 | T¥¥ | ¥TOZ'OT'6T | O¥/ALD | T-¥S00
S0 Tv'6T 5-S0\8vvIH 0 8 4 4 T 4 T +T0eESOd | 8°0v€E | 3.8T°8E .S | N .¥8'6T .85 | LT:C | ¥TOCOT'6T | O¥/ALD |T-€S00
S0 S9'Ce T-v0\8v¥3IH 0 14 T T T T [4 +T08ZS0d | ¥'UTE | 3.LT'65.5 | N.9ST .85 |9S:€T [ ¥TOZ'OT'ST | O¥/ALD |T1-2S00
o S9'Ce T-v0\8v¥3IH 0 L1 9 9 S T +T0e150d | ¥'ZvT | 3.5T°0 .9 | N.Z6%6€ .45 | €0:TT | #TOT'OT'8T | O¥/ALD | T-1S00
S0 €088 S-€0\8vvIH 0 0 [4 +T08050d | £€L | 3.8665 .G | N .L8'6T .S | V8T [ ¥TOCZ'OT'ST | O¥/ALD | T-0S00
S0 ov'eet S-€0\8v¥3IH 0 9 € € [4 «T0e6v0d | S'4¥ | 3410 9 [ N.E0'0 .S |8Z:9T [ #¥TOT'OT'8T | O¥/ALD | T-6¥00
LT 8¥'9Y T-9£0/9S€3H 0 0 [4 «10e870d | S'S¥ | 3,010 .9 | N.€0'ST LSS | ¢T:4 | ¥T0Z'0T'8T | O¥/ALD | 1-8700
dlqejieae ajy jqoul LT LLLE T-9£0/9S€3H 0 0 [4 +T0BLY0d | £'SY | 3.SE'L .9 | N.L8'6T ,SS | ZT:9 | ¥TOZOT'S8T | O¥/ALd |T-L¥00
V'l 14414 T-££0/9SEIH 0 0 T «10e9%0d | 0%y | 3.89°LT .9 | N.Z¥'TT .SS | S0:S | #T0OZ'0OT'8T | O¥/ALD | T1-9%00
Hqoul T Ir'ET T-LL0/9S€3IH 0 0 T +T08S%0d | 02y | 3.S€'62.9 | N.9L'Y .SS | 6€€ | ¥TOCOT'8T | O¥/ALD |T1-5+00
€ 09°€T T-€00/9S€3H 0 0 [4 +T0BYPOd | O'TY | 3,920V .9 | N.06'9S .¥S | ¥0:C | ¥TOZ'OT'S8T | O¥/ALd | T-v¥00
}qoul €¢ LT T-¥00/9S€IH 0 0 T +TOBEPOd | £2€ | 3.08TS.9 | N .v6'8Y .¥S | T2:0 | ¥TOCOT'8T | O¥/ALD | T-€#00
6T 6EY 1-880/9S€3H 0 0 T +T0BZPOd | 9°TE | 3.0C°€ oL | N9ETY 7S | TSTZ | ¥TOCOT'LT | O¥/ALD | T-2+00
yqoul €0 TLT1S T-96T/2-0Tv3IH 0 T 4 [4 «T0eTy0d | 987 | 3.2TWT oL | N IV'EE S | ¢T:TT | #T0T°0T'LT | O¥/ALD | T-T#00
€0 SO'vE 1-202/2-0Tv3H 0 0 [4 +T0B0Y0d | €%C | 3.8T°ST.L | N 6V'STPS |LS6T | ¥TOCOT'LT | O¥/ALD | T-0¥00
Hqoup 7o 69'ST 1-202/2-0Tv3H 0 0 [4 +T086€0d | 6°0€ | 3.9Y9E L | N.8L'LT ,bS |CEQT [ ¥TOCOT'LT | O¥/ALD | T-6€00
o ¥9'S T-91¢/T-0Tv3IH 0 0 T «'20e8€0d | 8°LE | 3 ,€ELY oL | N WOOT .S | ST:LT [ #TOT'OT'LT | O¥/ALD | T-8E00
dlqejieae 3|y jq oul ¢'0 299 1-622/T-0Tv3H 0 T 4 [4 +708L€0d | LTS | 3.2¥'TS.L | N.8T'8 .S |ST9T [ ¥TOCOT'LT | O¥/ALD |+-LE00
TO0 96'9 1-622/T-0Tv3H 0 € € T +T0BLE0d | TTS | 3.0LCS.L | N.8EB VS |6EYT [ ¥TOCOT'LT | O¥/ALD | T-LE0O
€0 Ly'L 1-622/T-0Tv3H 0 0 T +T089€0d | €6T | 3.66'67.L | N669T .S |6T:€T [ ¥TOCOT'LT | O¥/ALD | T-9€00
7o S8'ST 1-622/T-0Tv3H 0 0 [4 +T08SE0d | 0LT | 3.0667 .L | N 669 ,¥S | CT:TT | ¥TOCOT'LT | O¥/ALD | T-GE00
0T S€'8 1-8€/68€3H 0 T T [4 «T0ere0d | 8'ST | 3,26%67 oL | NSO'LE ,¥S | €0:TT | #TOT'OT'LT | O¥/ALD | T-¥E00
80 L0'9 T-62/68€3H 0 0 [4 +TOBEEOd | 8€T | 3.SL67.L | N TT'Ly .S | ¥5'6 | ¥TOCOT'LT | O¥/ALD | T-€€00
80 a4 1-62/68€3H 0 0 [4 «'T0ez€0d | 84T | 3,56'67 oL | N 8695 .S | T8 | ¥TOT'OT'LT | O¥/ALD | 1-2€00
80 6T'ST T-0€/68€3H 0 [4 4 [4 «T0eT€0d | 09T | 36867 .4 | N.TL'9 .55 | €€ | #T0T°0T'LT | O¥/ALD | T-T€E00
80 1454 1-62/68€3H 0 T T T +T00E0d | 6°€T | 3. TT'LS.L | N.OTO .SS | SO:9 | ¥TOZOT'LT | O¥/ALd |T-0€00
60 8T'6 1-62/68€3H 0 0 T +10e620d | 9'ST | 3 #0'SS . | N.€00S .S | LT:¥ | #TOZ'OT'LT | O¥/ALD | 1-6200
S0 SE09 1-622/T-0Tv3H 0 0 T +T08870d | €TT | 3.0T'SS.L | N96'6E .S | TS'C | ¥TOZOT'LT | O¥/aLd |1-82Z00
o 18'SE 1-622/T-0Tv3H 0 0 [4 +T08LZ0d | ¥¥T | 3.80°G o8 | N.LL'6T .S | S50 | ¥TOCZOT'LT | O¥/ALd |T1-£Z00
€0 96'TC 1-S22/2-0Tv3H 0 [4 T T [4 +T089Z0d | €2T | 3.0T'S .8 | N.Z8'6T .S |9T€T [ ¥TOCOT'OT | O¥/ALD |T1-9200
1950 | (wy) “asip [ 23-sss/asinid paseda [ diaju; | pasesa | diayur | pasesa | diajul | pasesa | diajul [ pasess | didyul [ pasesa |diayur | sed |_ [w] | apnusuol apnie] JvevaH
o PEYIH 3114 awiy aleq *1qqy Jean
92uasayal uasixp 919|dwod Axo l1Aydosoyd sues les dwa] Josuas yidaq | uonisod uonisod uoneis

)

ion

inuat

Summary HE434 (conti

ing

CTD data Process

Figure 4

Page 8 of 11



/

Q

00q uonels wouy p . . . -
pajejodiaiul $91eUIPI00 S0 60'6€ T-T00/T9€3H| © 0 4 «'T0eyZTd | 282 | 3.£0°0€ . | N,Z0'0T VS | EVST | ¥TOZ'0T'9Z | 0O¥/ALD | T-¥Z10
€0 61°CS ¥-200/T9€3H| 0 € T T T T «'T0e€ZTd | 9°€Z | 3.05°6T.L | N,SO'OE .¥S | ¥T:¥T | ¥TOZ'0T'9Z | O¥/ALD | T-€ZT0
€0 S6'EE ¥-200/T9€3H| 0 S 1 4 4 4 «'T0eZzTd | 26T | 3.99'6T.L | N.vO'OV .¥S | 9¥:CT | ¥T0Z'0T'9Z | O¥/ALD | 1-ZZT0
90 v1'9T T-G€0/T9€3H| © € € 4 «'T0e1Z1d | 6°0Z | 3.98'67. | N,90'0S VS | LT:TT | ¥TOZ'0T'9Z | 0¥/ALD |T-1Z10
L0 STL T-GE0/T9€3H| o0 1 T T +'10e0ZTd | 267 | 3.02°0€.L | N.¥8'6S VS| TS'6 | ¥TOZ'0T'9Z | 0¥/ALD |T-0ZT0
a|jo.d eyep 1oys| 90 T0'€C T-GE0/T9€3H| © 0 T «'T0e6TTd | £'9T | 3.06°0€.L | N.26'6 ,SS| 92'8 | ¥TOZ'0T'9Z | O¥/ALD |T-6TT0
€0 90'CT T-¥00/T9€3H| 0 T T 4 «'1088TTd | 507 | 3.98'67.L | N.86%6T .GS | 859 | ¥TOZ'0T'9Z | O¥/ALD | T1-8TTO
S0 208 T-vE0/T9€3H| 0 0 T «T0BLTTd | T°4T | 3.96°€T.L | N.SO'0E.SS | LTS | ¥TOZOT'9Z | O¥/ALD [ T-L1T0
0T LT'ET T-v€0/T9€3H| T I € T 14 v € € T +'T0e9TTd | £'ST | 3.02%C.L | N.66'6E€ .SS | ¥S'E | ¥TOZ'0T'9Z | 0¥/ALD |T-9TT0
S0 STET T-€€0/T9€IH| o0 0 4 «'T0esTTd | 6°ST | 3,00'0€ . | N.06%6¥ ,SS | 9T:C | ¥TOZ'0T'9Z | 0¥/ALD |T-STTO
wuceewu”m%”_w v'0 10°CT 1-500/T9€3H| o0 8 14 ¥ 4 +'T0eyTTd | S'0Z | 3.88'67.L | N,SO0 .95 | S¥:0 | ¥TOZ'0T'9Z | 0O¥/ALD | T-¥TITO
$91eNn1oN|y|
95UB134.1 UBBAXO 0 (X014 1-500/T9€3H| © 0 4 «'TOeETTd | ¥'ST | 3.L0°0E.L | N.E6'6 .95 | ZT:€C | ¥TOZOT'ST | O¥/ALD | T-€TTO
sa1en1onjy| ‘ . . . P
33Ua15491 USBAXO 0T 05'8T 7-900/T9€3H| 0 0 T «'T0BZTTd | €'8C | 3..8°6T.L | N,90'0Z .95 | SS'TT | ¥TOZOT'SZ | O¥/ALD | T-ZTTO
s91en1oNnjy|
20U 1343 UBBAXO 80 f440] 1-900/T9€3H| 0 0 4 +'TOCTTTd | 8°0€ | 3,06°0€. | N,OT'O€ .95 |92:0C | ¥TOZ'0T'SZ | 0O¥/ALD |T-TTTO
s91en1on|y|
a3uB.3431 USBAXO, 80 8L'8T T-900/T9€3H| © 0 4 «'T0e0TTd | €92 | 3.L5°0€ . | N,¥TO¥ .95 | 8S:8T | ¥T0Z'0T'ST | 0O¥/ALD | T-0TTO
0T ST1T T-2€0/19€3H| o0 0 4 +'10860Td | 967 | 3 ¥T'0E..L | N,¥0'0S .95 | €E:LT | ¥TOZ'0T'SZ | 0O¥/ALD | T-6010
L0 6€°CT 2-L00/T9€3H| © 0 4 +'10e80Td | T'0€ | 3.LT°0E.L | N.E0'0 .£5|S0:9T | ¥TOZ'0T'SC | O¥/ALD | T-80T0
L0 66'CC T-L00/T9€3H| © 0 4 +'10e20Td | ¥'05 | 3.TT'0E . | N,00'0T .£S | LEWT | ¥TOZ'OT'SC | O¥/ALD | T-L0TO
$91eN1oN|} 20U
uagAxo j0oq uonels wouyl 0T LO'6T €-TT0/T9€3H| 0 S 4 € T «'T0890Td | S'€9 | 3.8T0€.L | N.L6'6T .LS | ETET | ¥TOTOT'SZ | O¥/ALD | 1-90TO
paiejodiaiul sa1eUIPI00D
$21eNn1oN}y|
95UB1342. U3BAXO ST 9'eT €-2T0/T9€3H| © S T T T T T T +'T0e50Td | €807 | 3 .6¥°0€ oL | N 6867 .£S | 0STT | ¥TOZ'0T'SZ | 0O¥/ALD | T-S0TO
44 0T'0€ v-T0\8¥vIH| 0 [4] € € € € 4 «'10ey0Td | T°ZvE | 3.8C°0€ L | N V8'6E LS | ZO0T | ¥TOZ'OT'SZ | O¥/ALD | T-v0TO
0 0T'0€ v-T0\8V¥IH| 0 v T T T T T +'10e€0Td |0V8Y | 3. TEVE L | N.ZL'6Y LG | 00'8 | ¥TOZ'OT'SZ | O¥/ALD | T-€0T0
0T 09°0T 9-Z0\8vvIH| 0 v T T T T 4 «'T08Z0Td | 672y | 3.£9°0 o | N.LTTS.LS | TES | ¥TOTOT'ST | O¥/ALD | 1-Z0TO
v'0 9T'€T S-€0\8vvIH| 0 8 4 4 4 4 T +'T0eT0Td | 6°SvE | 374829 | N.6YLS LS | LS'T | ¥TOZ'0T'SC | O¥/ALD | T-T0TO
S0 S6'€ET 1-S0\8vvIH| 0 [4] v 4 9 4 «'10800Td | Z'STE | 3.56'65 .5 | N.VT'OT .85 | 00 | ¥TOZ'OT'SZ | O¥/ALD | 1-00TO
4 0€'L T-€2\8vvIH| 0 1 T T +'10e860d | £Zv€ | 3.ST0E L | N.E6TT LTI | SH:tT | ¥TOZOT'EC | O¥/ALD | T-8600
0 687 T-v2\8vvIH| 0 [4 4 4 «'108260d | S'2L€ | 3wL'TT L | N68TT.T9 |6T:TT | ¥TOTOT'EZ | O¥/ALD | 1-£600
0€ ET'T T-22\8vvIH| 0 0 T +'102960d | 67€8 | 3 .8€'6T .L | N.£9'8 ,T9| 62:9 | ¥TOZOT'EC | O¥/ALD |T-9600
a|qejiee 3|y yqouf 0'€ Wi 1-22\8vvIH| 0 8 4 4 4 4 T +'10e560d | TZy8 | 3.9T°6T L | N,9L'8 19| €¥'¥ | ¥TOZOT'EC | O¥/ALD | T-5600
0 6L'9 1-87\8vvIH| 0 91 4 ¥ 4 ¥ 4 «'T0e€60d | €788 | 3.£5%5.9 | N.9L'S .19 | €E'T | ¥TOZOT'EC | O¥/ALD | T-€600
0 €50 1-02\8vvIH| 0 9T 14 v 14 14 1 +'10e160d |0'¥60T| 3 .8V°9€ .9 | N,06°0T .T9 | 6S:TT | ¥TOZ'0T'CZ | O¥/ALD | T-T600
0€ LOYT 9-12\8vvIH| 0 0 4 «'108680d | 9°26v | 3,22'€ oL | N 9665 .09 |OT:LT | ¥TOZ'0T'CZ | O¥/ALD | 1-6800
S0 9’9 1-87\8vvIH| 0 v T T T T T +'102880d | Z'T88 | 3 .8€'¥S.9 | N.E6'S .19 |6G:CT | ¥TOZ0T'ZZ | O¥/ALD |1-8800
0€ ¥S'T 9-62\8vvIH| 0 9T 14 14 4 14 T «'20e/80d [0°S0ZT| 3.LLVT .9 | N.EV'S .19 | T#:9 | ¥TOZOT'ZC | O¥/ALD | T-L800
4 vE'S T-06\8vvIH| 0O 91 14 12 4 14 4 +'200580d [S°092T| 3.TLT .9 | N.08L .19 | v¥T | ¥TOZ'0T'ZC | O¥/ALD |T1-5800
0T 61'C S-8T\8vvIH| 0 8 4 4 4 4 T «'10e€80d J0'65¢T| 3.00°LE .S | N, IT'L .I9 |v¥'8T [ ¥TOZOT'TZ | O¥/ALD | T1-€800
S0 19'8 T-LT\8Y¥IH| © 8 4 4 4 4 T +'102280d |SV9TT| 3.66'ST.S | N.,I6V .19 | 95'6 | ¥TOZ'OT'TZ | O¥/ALD |T1-2800
S0 9Ty T-LT\8v¥IH| 0O [4] € € € € 4 «'T0e180d | T°ZSZ | 3 .w6'TT.S | N.EZ'9 19| TSS | ¥TOZOTTZ | O¥/ALD | T1-T800
a|qejieae 3|y yqouf S0 9€'T T-2E\8vvIH| 0 v T T T T 4 +'1026£0d | 0982 | 3.T0'LS ¥ | N.LO'€ .19 | L¥'E | ¥TOZOT'TZ | O¥/ALD |T1-6£00
d|qejieae 3|y g ouf S0 STy T-LT\8v¥3H| © v 1 T 1 T T «'T08££0d | 27202 | 3.L6'TT .S | N I¥'9 .I9| 8%°T | ¥TOZOT'TZ | O¥/ALD | T-£L00
19510 |(wy) 3sip [ 29-sss/asinid | pasesa | didyul | pasess | diayul [ pasess | didjul | pasess | diajul  pasess | didyui [ pasess |daaul | aed |_ [w] | apnuduoy apmnel JrEvaH
o] vEYIH 3114 awny aleq *iqqy Jesn
9ouasayal uadixo a19|dwod Axo l1Aydosoyd suea] les dway Josuas yidaqg uonsod uoneis

)

ion

inuat

Summary HE434 (conti

ing

CTD data Process

Figure 5

Page 9 of 11



/

Q

9 €6€ [4 L T T T 60T 0 L6 [4 01
€0 00°€ 1-28/€Sv3IH 0 0 [4 +T0BSSTd | €¥T | 3,696 .8 | N.OVIV.ES | 656 | ¥TOZOT'6Z [ O¥/ALD | T-SSTO
[4] v6'€ T-18/€SV3H ) ) T +T0epSTd | €0T | 3.89°9 .8 | N.TZTS.ES | ¥T6 | ¥T0Z0T'6Z [ O¥/ALD | T-¥STO
€0 60 1-08/€S¥3H 0 0 [4 +TOBESTA | 9'€T [ 3.SL°45.L | N.WZ'9S.€S | S€'8 | ¥TOTOT'6Z | O¥/ALD | T-€STO
d|qejieAe 3|y g oul Z°0 T1€C T-8L/€SY3H 0 ) T +20ecSTd | T8 | 3.66TG.L | N.EV'8 .¥S | 6¥:L | ¥TOTOT'8Z | O¥/ALD | €-TSTO
(4 1€ T-8L/€SY3H 0 ) [4 +T0eZSTd | TTS | 3.80CG.L | N.E9'8 .¥S | TT:L | ¥TOTOT'8Z | O¥/ALD |T-TSTO
€0 86'T T-94/€SY3H ) ) T +T0eTSTd | ¥'6€ | 3.199G.L | N.OL'L .¥S | SET | ¥TOT'OT'8Z | O¥/ALD | T-1STO
L0 861 T-€L/€SV3IH 0 [4 [4 T +T0BOSTd | 06T | 3.66'S .8 | N.6'S .¥S | T¥T | ¥T02°0T'8Z [ O¥/ALD | T-0STO
80 10T T-2L/€SVIH ) 0 [4 +T0e6YTd | STT [3.92%T.8 | N.8Y'T .¥S| 250 | ¥T02°0T'8Z [ O¥/ALD | T-6¥T0
S0 9YTT 1-89/€Sv3H| 0 0 4 »'10e8yTd | 0°€T [ 3.€€vZ .6 | N, TT'SY .£S [0T:0Z | ¥T0T°0T'LZ | O¥/ALD | 1-8¥T0
o|qejieAe 3|l 3q oul  8°0 0.0 T-89/€Sv3H V) T T [4 +T0eLYTd | 8°CT | 3.9€'8T .6 | N.ET'TS LES [£0:6T | ¥TOTOT'LZ | O¥/ALD | T-L¥TO
€0 9T T-L9/€SY3H 0 ) T +T0e9vTd | ¥'2T | 3.€€'8 .6 | N.6GCS .ES [20:8T | ¥TOT'OT'LZ | O¥/ALD | T-9vTO
o|qejieAe 3|y 3q oul S0 90T T-99/€Sv3H ) 14 4 T T T +'T0eSYTd | S4T [ 3.54'85.8 | N.98°0S .€S [80:4T | ¥T0Z0T'LZ | O¥/ALD | T1-S¥TO
80 6°€ 1-G9/€S¥3H 0 0 [4 +T0BpYTd | €'ST [ 3,087 .8 | N.2Z'0S.€S [9T:9T | ¥102°0T'LZ | O¥/ALD | T-v¥TI0
d|qejieae 3|y yqoul Z°0 L9°T T-€9/€SV3IH 0 [} [4 +TOREYT | 9'€T [ 3,1S°LE .8 | N 9695 .€S | PT:ST | ¥T0Z0T'LZ | O¥/ALD | T-€E¥TO
60 750 T-vT/v0v3IH 0 0 [4 +ToeCyTd | €°€T | 3.2¥'67.8 | N.ST'8S .S [ SO:¥T | ¥TOTOT'LZ | O¥/ALD | T-T¥TO
60 190 T-vT/v0v3H ) ) [4 +TORTYTd | T°9T | 3.9%'67 .8 | N.ET'8S €S [ SO:ET | ¥TOT'OT'LZ | O¥/ALD | T-T¥TO
60 90 T-vT/v0v3H 0 ) T +T0eOYTd | 9'ST | 3./V'67.8 | N.TT'8S .ES [S0:CT | ¥TOT'OT'LZ | O¥/ALD | T-0vTO
60 €90 T-¥1/v0v3H ) ) [4 +T0B6ETd | T'ST [ 3.9¥'67.8 | N.TT'85.ES [£0:TT | ¥T020T'LZ | O¥/ALD | T-6€T0
60 190 T-vT/v0v3H| 0 [4 T T T »'T0e8ETd | ¥'ST [ 3.9v'67.8 | N,ZT°85 €S [OT:0T | ¥102°0T°LZ | O¥/ALD | T-8ETO
0T S0 T-¥1/v0v3H 0 0 [4 +TOBLETD | 90T [ 3,1¥'67.8 | N.ST'85.€S | SO'6 | ¥T0ZOT'LZ | O¥/ALD | T-LETO
suonenjon|y ague|
Inq @duaJagau uadhxo yum| T 8v'0 T-vT/vovaH| o T T T +'T0e9ETd | €€T [ 3.T€'67.8 | N.ET'8S.ES | ¥0:8 | ¥TOT'OT'LZ | O¥/ALD |T-9€T0
ejep uasAxQ jo dejiano
60 870 T-¥1/v0v3H 0 T T T +TOBSETd | Z'€T | 3.€€'67.8 | N.WI'85.€S | 90:4 | ¥T0TOT'LZ | O¥/ALD | T-GETO
60 870 T-vT/v0v3IH V) ) [4 +TOerETd | 9°€T | 3.TE'67.8 | N.ET'8S.ES | S0:9 | ¥TOTOT'LZ | O¥/ALD |T-¥ETO
60 870 T-vT/v0v3IH 0 ) [4 +TOeEETd | O'YT | 3.TE'67.8 | N.ET'8S.ES | 90:S | ¥TOTOT'LZ | O¥/ALD | T-€€TO
80 60 T-v1/v0v3H 0 0 T +TOeZeTd | 8'YT | 3.Z€°67.8 | N.ET'8S.ES | L0V | ¥TOTOT'LZ | O¥/ALD | T-TETO
90 670 T-vT/v0v3H ) [} T +TOBTET | 29T [ 3.S€'67.8 | N.ST'8S5.ES | LO:€ | ¥T0TOTLZ [ O¥/ALD |[T-TETO
90 950 T-¥1/v0v3H ) ) [4 +TOROETd | ¥'¥T [ 347’678 | N.ST'8S5.ES | ¥0:T | ¥T0Z0T'LZ [ O¥/ALD |[T-0€T0
90 S50 T-vT/v0r3IH| 0 0 4 »'10862Td | T%T [ 3.€¥'67.8 | N.ST'8S.ES | 90:T | ¥10T°0T'LZ | O¥/ALD |1-6ZT0
90 090 T-vT/v0v3IH 0 ) [4 +T0e8ZTd | 9°9T | 3.5¥'67 .8 | N.ET'8S €S | 90:0 | ¥TOT'OT'LZ | O¥/ALD |1-8ZTO
90 S9'0 T-vT/v0v3IH ) S T T T T T T +T0eLZTd | €YT | 3.9%°67 .8 | N.60'8S .€S [80:€Z | ¥TOT'OT'9Z | O¥/ALD | T-LZTO
ajijoud eyep poys| 0 [AWAS T-T00/T9€3H ) ) T +'T0897Td | 8'8T [ 3,16'67.L | N.ZT'TS.ES | T€6T | ¥T020T'9Z [ O¥/ALD |T1-92T0
0 4333 T-100/T9€3H 0 [} [4 +T0BSTTd | 7'SE | 3.€€'STL | N WYL o¥S [6T:4T | ¥T02°0T'9Z [ O¥/ALD | T1-SZT0
19510 | (wy) “1sip |  22-sss/asinid paseud | diayui | pasesa | disyur | paseds | didjul | pasesd | didyul | pasesd | didyul [ pasess |disyur | aed |_ [w] | apnusuol apne] JYEVIH
D vEVIH 314 awiL aeq iqqy Jeag
92uaJayal uasAxo 919|dwod Axo liAydouopyd sued) les dway 10sUds yadag uolsod uonels

)

ion

inuat

CTD data Processing Summary HE434 (conti

Figure 6
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Figure 7: ODV Screenshot of HE434 CTD data
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