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Table 1. Target deployment sites for Lander systems.  

 

Task 1.2 - ROV sampling 

To use the ROV manipulator arms to collect coral frameworks from around a number of lander sites. 
Each coral sample must not touch other coral samples to avoid contamination and therefore will be 
stored within a separate ROB biobox during the ROV deployment. A sediment push core and ROV-
mound Niskin bottle will also be used at each of these sites to collect water and sediment samples. 
Samples will be used to a) determine the impact of disease on the coral habitats and; b) determine 
the existence of microbial resistant bacteria within these habitats.   

 

Task 1.3 - Hull-mounted EM302 and EM1002 multibeam mapping of the canyon 

The EM302 and EM1002 (only in water depths less than 900 m) will be operated simultaneously at 30 
and 100 kHz, at a survey speed of 8 knots to complete full canyon coverage. Acquisition will be 
managed via SIS (Seafloor Information System) and data will be stored as *.all files. Processing will be 
carried out using Fledermaus Qimera. Data will be used to complete the regional mapping data set 
required for the MMMonKey_Pro research programme.   

  

Task 1.4 - ROV Video 

HD video will be recorded during ROV dives. This data will be acquired with time-stamped USBL and 
INS data. This data will be used for: a) characterisation of the lander deployment sites and; b) to 
generate structure-from-motion 3D models at previously identified, key coral habitats.   

  

Task 1.5 - Hull-mounted ADCP  

The vessel mounted ADCP will acquire data pre-, during and post- lander deployment. This will allow 
to put the lander ADCP into context within the full-water column.     

  

Task 1.6 - EEZ mapping  

A depth contour-parallel survey grid of lines will be acquired to the west of the canyon (extended Irish 
EEZ) using the EM302 multibeam echosounder. The sounder will be operated at 30 kHz at a survey 
speed of 8 knots. Sound velocity profiles will be acquired using the CTD rosette. C-Nav precision 
positioning will be logged and applied to raw soundings. Acquisition will be managed via SIS and stored 

Off-mound current swept channel Northern canyon
On-mound Northern canyon
Coral Garden/Lip Mid-canyon flank
Coral Lip Mid-canyon flank
On-mound Mid-canyon flank
Off-mound Mid-canyon flank
On-mound Southern Canyon branch
Deep Canyon Channel Central canyon
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the vehicle for high resolution bathymetry imagery & precision mapping of the seabed. The EM2040 
operates at 200 - 400 kHz and is effective to 600m. The Holland I also has a HDTV camera, low 
resolution cameras and a HD digital stills with laser rangers.  It is also fitted with a CTD and 2 robotic 
arms for sampling (1X7F and 1X5F) as well as an aspirator. 

 

 

Fig. 3 The Holland I ROV on deck (portside view) 

 

Fig. 4 The Holland 1 ROV. Note lights, cameras and manipulator arms. 
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CTD Rosette 

A Sea Bird Electronics SBE 911 plus CTD was used to measure variations in a variety of parameters in 
the water column. The CTD was fitted with the following sensors: SBE 35 Digital Thermometer, a 
SBE44plus conductivity sensor, a Digiquartz pressure sensor, a SBE 43 dissolved oxygen sensor, 
altimeter, fluorometer and a nitrogen saturation sensor.  A similar CTD probe is mounted on the 
Holland 1 ROV.  

 

Fig. 6 The CTD rosette 

 

Survey Log (UTC) 

 

Monday 13th May, 2019 

Scientists arrive on vessel for safety and familiarisation tour (1500). Scientific party liaise and discuss  
cruise plan and tasks (1805). Wet lab and landers start being prepared and set up for deployment 
(approx. 1900).  

 

Tuesday 14th May, 2019 

Vessel steams with Pilot boat at 0045. Trial USBL outside Galway bay and steam for the Porcupine 
Bank Canyon. 
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Wednesday 15th May, 2019 

Arrive on site for Dive 1 (Lander site #1; 0400). Attempt Lander deployment (0400) but ROV recovered 
to deck due to a kink in the line). Lander deployed successfully at 0527 (52 14.6191, 14 52.7467, 839 
m water depth). Acquired video footage around the site before recovery to deck (0638). Transit and 
arrive at Lander site #2 (0820) for Dive 2. ROV on bottom at (0911). Lander Deployed on coral mound 
summit 0951 (52 13.6371, 14 55.5389, 719.4 m water depth). Sampled water (station 8), video 
footage, push cores (station 10) and lophelia (station 10). Recover to deck at 1214 and transit to next 
site. ROV in water for Dive 3 at 1430 for lander deployment at coral garden (Lander #3). Seabed was 
very steep and unsuitable for lander. On inspection of the local area, a more suitable lander site was 
chosen at 17.30 (52 00.25005, 14 59.37910, 697.4 m water depth). ROV recovered to deck and 
steamed for the next site (Lander #4). ROV in water for Dive 4 at 1935. Lander #4 on bottom at 2127 
(51 58.9911, 14 59.425, 645 m water depth), on the summit of an isolated coral mound. ROV 
recovered to deck (2229) and steamed to the next site.  

 

Thursday 16th May, 2019 

ROV in water for Dive 5 at 0000. Lander #5 (Dive 5) is deployed at 0058 (51 59.0240, 15 01.1558 at 
719.5 m water depth) and put on the seabed at approx. 0100. ROV is recovered to deck (0226) and 
steam to the next site (Lander 6).  

ROV in water for Dive 6 at 0405. ROV on bottom at 0446 (coral lip). Topography was irregular. The 
ROV explored the area until a suitable flat, level surface was found. The leg of the lander became bent 
and eventually toppled over (0544). The ROV crew used the manipulator arms to fix the leg and stand 
it upright (0625). However, the lander was unsteady an fell over again (0806 and 0843). It was decided 
that the Lander would be brought back to surface and repaired after collecting coral and water 
samples. ROV recovered to deck at 1119. The ROV attempted Dive 7 (1347) to redeploy the repaired 
Lander but due to an issue with its hydraulic pressure, the ROV needed to be brought back on deck 
before it entered the water (1351). 

While the ROV was in repair, the EM302 was set up but had a storage issue. Issue resolved and started 
lines 0000 to 0008 (EM302) and 0611 (EM1002) from 1534 until 1849. CTD 1 (station 39) was deployed 
at 1909 to 600m water depth. 3 bottles were fired. ROV repaired and vessel steamed to Lander site 7 
(Dive 8). ROV in water at 2045. ROV on bottom (2123) and HD video dive recorded at 2133 for 
photogrammetry. INS GPS working (Co-ordinates now correct on ROV overlay) (2200). 

 

Friday 17th May, 2019 

Initially carried out a encircling survey plan and later repeated with a gridded survey design (0218). 
Positioning of ROV faulty again at 0307. INS positioning amended (0324). INS position faulty again 
(0340). CTD upcast started and HD video stopped at 0502. ROV on deck at 0539. ROV in water for Dive 
9 (Lander 7) at 0811. ROV on bottom (0841) and completed sampling (coral, sediment and water).  
Noted that the wrong, inactivated ADCP was mounted on the lander frame. Decided to recover the 
lander to deck to change the ADCP to the right, activated ADCP. Thus, the lander was not deployed 
and recovered to deck (1450). The ADCP was swapped and samples processed. The ROV was back in 
the water for Dive 10 at Lander site 7 (1630). ROV on bottom at 1713 and Lander deployed at 2002 
(51 52.20624, 15 02.01476, 605.9 m water depth). ROV back on deck at 2055.  
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CTD (station 72) was deployed at 2136 in the southern canyon branch. 6 bottles were fired (1242, 
1093, 993.5, 845.3, 747.7 and 599.2) and water samples were filtered.  

Saturday 18th May, 2019 

ROV in water for Dive 11 (0000) at the canyon flank (Lander site 6; 7/8) and on bottom 0032. Lander 
deployed on coral lip habitat at 0130 (51 58.40933, 15 02.49959, 685.1 m water depth). Niskin and 
push core taken (0158) and ROV back on deck at 0250. Dive 12 to deploy the last lander (lander 8) 
commenced but was aborted at 0527. CTD cast taken at 0758 with 6 bottles fired (1044, 976, 849, 
750, 620 and 560 m water depth). Short multibeam survey (station 82) conducted at 0904. CTD cast 
(station 83)  taken (1003) with 6 bottles fired (892, 850, 750, 630, 580, 490 m water depth). Multibeam 
survey (station 84) (EM302 ad EM1002) at 1051 until 2317.  

 

Sunday 19th May, 2019 

ROV in water for Dive 13 (station 85) (0017) and on bottom at 2123 m water depth (0146). Lander 8 
deployed at 0303 (52 01.20953, 15 05.27092, 2125.3 m water depth), push core attempted (aborted) 
and back on deck at 0542.  

Multibeam survey (station 92) at 0635 until 1424. ROV in water for Dive 14 (1545). ROV on bottom 
(1622) and Lander 5 spotted at 1748 at 647 m water depth (51 58.97488, 14 59.9449). 
Photogrammetry commenced (1801) and surveyed mound flank with HD video. ROV back on deck at 
2008. Multibeam survey (station 104) commenced at 2044.  

 

Monday 20th May, 2019 

Continue multibeam survey (station 104). Complete canyon mapping at 1358 and transit to EEZ 
mapping survey area to commence at 1528.  

 

Tuesday 21st May, 2019 

Continue EEZ mapping survey until 1414. Turn to steam towards Galway.  

 

Wednesday 22nd May, 2019 

CTD 8 (station 105) at 0911 on transit to Galway. CTD 9 (station 106) at 18:15 at 52 40.87, 10 45.75. 
Bottles fired at 110 m, 60 m and 2 m water depth.  

 

Thursday 23rd May, 2019 

Arrive outside Galway harbour and survey ends (0630).  
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Key Results Summary 

Acquired Data 

Data Requested by Data Owner 
Lander ADCP Aaron Lim, Andy Wheeler Aaron Lim, Andy Wheeler 
Lander Sediment Trap Aaron Lim, Andy Wheeler Aaron Lim, Andy Wheeler 
Coral Frameworks/Polyps John Appah Aaron Lim 
Sediment Push Cores John Appah, Jean O' Dwyer, Luke O' Reilly Aaron Lim 
ROV niskin samples John Appah, Jean O' Dwyer Aaron Lim 
CTD data John Appah Aaron Lim 
CTD bottles John Appah, Jean O' Dwyer Aaron Lim 
EM302/EM1002 canyon coverage Aaron Lim Aaron Lim 
EEZ EM302 coverage Fabio Sachetti Aaron Lim 
ROV HD video Aaron Lim, John Appah,  Aaron Lim, Marine Institute 
ROV composite video Aaron Lim Aaron Lim 
ROV photogrammetric HD video Aaron Lim, Luis Conti, Larissa Macedo Aaron Lim 
SCS Aaron Lim Aaron Lim 
USBL data Aaron Lim, Luis Conti, Larissa Macedo Aaron Lim 
HD Digistills Aaron Lim Aaron Lim 

Table 2. List of data requested 

Landers 

Lander_site L_order Dive Lander_Code Latitude Longs Depth 
Lander 1 1 Dive 1 13_299_705 52.24396033 -14.87962033 839 
Lander 2 2 Dive 2 13_300_703 52.227285 -14.92564953 719.4 
Lander 4 3 Dive 3 13_302_709 52.00396042 -14.98886345 697.4 
Lander 5 4 Dive 4 13_303_706 51.98318233 -14.999004 645 
Lander 3 5 Dive 5 13_301_707 51.9837315 -15.01926833 719.5 
Lander 7 7 Dive 11 13_305_704 51.87006383 -15.03355883 685.1 
Lander 6 6 Dive 10 13_304_708 51.97348667 -15.041665 605.9 
Lander 8 8 Dive 13 13_306_710 52.02015117 -15.08788717 2125.3 

Table 3. List of lander names, codes, order of deployment (L_order), location and depth. 

 

 

 

 

 

 

 











CE19008 Cruise Report:  Monitoring Changes in Submarine Canyon Coral Habitats - Leg 1 
(MoCha_SCan) 

18 
 

 

Table 4 ADCP deployment file set up 

 

Fig. 7 Screen shot of Sediment Trap deployment file 

Deployment   : 299_1
Current time : 14/05/2019 21:17:33
Start at     : 23/05/2019 12:00:00
Comment:
Sediment trap motor 13_299, ADCP no 41442-1-705, Site 1, North Canyon
------------------------------------------------------------
Profile interval      (s) : 600
Number of cells           : 25
Cell size             (m) : 1.00
Blanking distance     (m) : 0.40
Measurement load      (%) : 38
Average interval      (s) : 60
Power level               : HIGH
Wave data collection      : DISABLED
Compass upd. rate     (s) : 600
Coordinate System         : ENU
Speed of sound      (m/s) : MEASURED
Salinity            (ppt) : 35
Analog input 1            : NONE
Analog input 2            : NONE
Analog input power out    : DISABLED
File wrapping             : OFF
TellTale                  : OFF
Acoustic modem            : OFF
Serial output             : OFF
Baud rate                 : 9600
------------------------------------------------------------
Assumed duration   (days) : 65.0
Battery utilization   (%) : 78.0
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Canyon Mapping 

 

Fig. 8 Map of updated, merged MBES coverage 
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ROV Dives 

  
Fig. 9 Plate showing location of ROV dives 
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Video Dives and Bio-sampling 

Cold water corals in the Porcupine Bank Canyon study site, generally occur between a depth of 600 - 
1000 m water depth. Lophelia pertusa is the dominant coral species in the PBC. The PBC can be divided 
into 3 sub-regions based on geomorphological features: canyon head, flank and southern branch. Five 
coral frameworks were collected from each of the 3 sub-regions. Eight lander stations were recorded 
at these sub-regions. HD video data were collected around the lander stations to characterise the 
organisms at these stations. Commonly observed organisms around the lander stations includes L. 
glaberrima, Parantipathes larix , Paramuricea sp., Cidaris cidaris, Cerianthids, and Actinaria sp. At 2000 
m depth, sparsely growing L. glaberrima, and an Octopus sp. were observed. Generally, the summit 
and the upper slopes of the mounds teemed with actively growing, large Lophelia colonies while the 
lower part of the flanks supported small-sized Lophelia.  

During sampling, three lander stations were selected and five coral frameworks were collected within 
100 m of these underwater stations. Healthy looking Lophelia pertusa and Madrepora oculata 
frameworks were purposefully collected for further studies in the UCC marine geology laboratory. 
Coral branches were sub-sampled from each framework for histology and molecular work. 
Furthermore, ambient seawater and sediment samples were collected. Attached to the sampled 
Lophelia and Madrepora frameworks were the following organisms: Leiopathes glaberrima, 
Acanthogorgia armata, Desmophyllum dianthus, Actinaria sp., Ophiuroid sp., gastropod sp., squat 
lobster and Eunice norvegicus.  
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CTD data and water sampling 

A total of 9 CTD casts were acquired from the canyon, the EEZ area and on transit to Galway. Bottles 
were fired from the CTD rosette to collect water samples at specific depths. Samples were filtered on 
board for total particulate organic matter content. Other samples were sub-samples and either stored 
at 4 degrees or -40 degrees.  

 

Fig. 10 example CTD from the northern canyon 
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Stations (Logs and maps) 

Cruise Track  

 

Lander and Video Dives 

 

 

 

Lander_site L_orderDive Lander_CodeLatitude Longs Depth
Lander 1 1 Dive 1 13_299_705 52.24396033 -14.87962033 839
Lander 2 2 Dive 2 13_300_703 52.227285 -14.92564953 719.4
Lander 4 3 Dive 3 13_301_707 52.00396042 -14.98886345 697.4
Lander 5 4 Dive 4 13_302_709 51.98318233 -14.999004 645
Lander 3 5 Dive 5 13_303_706 51.9837315 -15.01926833 719.5
Lander 7 7 Dive 11 13_304_708 51.87006383 -15.03355883 685.1
Lander 6 6 Dive 10 13_305_704 51.97348667 -15.041665 605.9
Lander 8 8 Dive 13 13_306_710 52.02015117 -15.08788717 2125.3
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change 
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deployed
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sample

Push core
Video 

changed
Video 

stopped
ROV OFF 
BOTTOM

ROV on 
deck

Data 
backed 

up?
Observation/note

9 51 51° 52.1942915° 1.97297 0 08:11 ROV in

9 52 51° 52.2246115° 1.96919 12.6 08:21 CTD on; dive 9 downcast

9 52 51° 52.2373915° 1.94209 600.3 08:41
ROV on bottom/ CTD 
downcast stopped

9 53 51° 52.2449315° 1.93623 604.8 08:43 CTD during started

9 53 51° 52.2101815° 1.99705 611.1 09:11
ROV on bottom at pre-
chosen site

9 53 51° 52.2090415° 1.99923 612.2 09:16
HD Video on/ New 
Cartridge

9 54 51° 52.2035715° 1.99797 611 09:38 Lander Deployed

9 55 51° 52.2102615° 2.00247 611.2 09:39 CTD during 2 started

9 55 51° 52.2194815° 1.99617 612.3

Lander fell at 09:46/ Part 
of Metal frame has 
snapped

9 55 51° 52.2084815° 2.0076 608.1
10:18 Lander collected for 
redeployment

9 56 51° 52.2018315° 1.99504 607.3 10:28

Lander Redployed: Review 
Lander to be recovered as 
wrong lander had been 
deployed, new lat and 
longs required on next dive

9 56 51° 52.2027215° 1.99590 606.9 10:33 Lasers  turned on

9 56 51° 52.20265 15° 1.99725 608.1 10:36 White Balance done 

9 57 51° 52.20211 15° 1.99701 607.6 10:39 Niskin bottle fired
9 57 N/A N/A N/A 11:10 HD video stopped

9 57 51° 52.20371 15° 1.99190 607 11:33 Framework 1 in box F

9 57 51° 52.2040815° 1.98899 605.4 11:40 HD video started

9 57 51° 52.2053915° 1.99059 608.8 11:46 Framework 2 in box G

9 58 51° 52.2054215° 1.90950 608.4 11:50
CTD during 2 ended/ CTD 
during 3 started

9 59 51° 52.1990715° 1.99554 609.3 11:58
CTD during 3 ended/ CTD 
during 4 started

9 59 51° 52.1994315° 1.99608 609.6 12:03 Framework 3 in box A

9 60 51° 52.19059 15° 2.01176 606.6 12:14 CTD restarted for during 5

9 60 51° 52.19730 15° 2.00989 607.4 12:25 Framework 4 in box B

9 61 51° 52.19736 15° 2.00801 606.5 12:34 Push core 3 taken

9 61 51° 52.19736 15° 2.00801 606.5 12:34 Video Restarted

9 62 51° 52.20436 15° 1.99650 607.1 13:17 CTD restarted for during 6

9 62 51° 52.20601 15° 1.99750608.1 13:54 Lander Recovered

9 63 51° 52.2199515° 2.00923 607 13:57 CTD Upcast

9 63 51° 52.2199515° 2.00923 607 13:57 ROV off Bottom

9 63 51° 52.2199515° 2.00923 607 13:57 Video Stopped

9 64 51° 52.2079615° 2.01336 57 14:31 CTD restarted for upcast 2

9 64 51° 52.2044615° 2.01927 13.6 CTD Upcast stopped

9 64 51° 52.2049015° 2.01735 0 14:36: ROV at surface
9 64 51° 52.2008015° 202890 0 14:50 ROV on deck

ROV Video log
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Histology log sheet and stations 

 

 

 

 

 

 

 

Fixed on Fixed at Replaced on Replaced at
Ind_site_Cor. framewk #Tuesday 12:30pm Thurs 12:30pm
xx_yy_zz#
01_CH_FW1 Wednesday 13:50 Friday 13:30
02_CH_FW1 Wednesday 13:50 Friday 13:30
06_CH_FW2 Wednesday 13:50 Friday 13:30
07_CH_FW2 Wednesday 13:50 Friday 13:30
11_CH_FW3 Wednesday 13:50 Friday 13:30
12_CH_FW3 Wednesday 13:50 Friday 13:30
16_CH_FW4 Wednesday 13:50 Friday 13:30
17_CH_FW4 Wednesday 13:50 Friday 13:30
21_CH_FW5 Wednesday 13:50 Friday 13:30
22_CH_FW5 Wednesday 13:50 Friday 13:30

01_CH_FW1 Thursday 13:03 Saturday 13:30
02_CH_FW1 Thursday 13:03 Saturday 13:30
06_CH_FW2 Thursday 13:03 Saturday 13:30
07_CH_FW2 Thursday 13:03 Saturday 13:30
11_CH_FW3 Thursday 13:03 Saturday 13:30
12_CH_FW3 Thursday 13:03 Saturday 13:30
16_CH_FW4 Thursday 13:03 Saturday 13:30
17_CH_FW4 Thursday 13:03 Saturday 13:30
21_CH_FW5 Thursday 13:03 Saturday 13:30
22_CH_FW5 Thursday 13:03 Saturday 13:30

01_CH_FW1 Friday 16:08 Sunday 13:30
02_CH_FW1 Friday 16:08 Sunday 13:30
06_CH_FW2 Friday 16:08 Sunday 13:30
07_CH_FW2 Friday 16:08 Sunday 13:30
11_CH_FW3 Friday 16:08 Sunday 13:30
12_CH_FW3 Friday 16:08 Sunday 13:30
16_CH_FW4 Friday 16:08 Sunday 13:30
17_CH_FW4 Friday 16:08 Sunday 13:30
21_CH_FW5 Friday 16:08 Sunday 13:30
22_CH_FW5 Friday 16:08 Sunday 13:30

Histology samples

Sample ID
Davidson's 70% ethanol
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Coral framework sample log sheet and stations 

 

Sediment and seawater samples around lander sites 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample type Site Dive# Latitude Longitude Depth (m)Temperature Salinity Date type Time
coral framework-1 CH 2 52°13.62980 14°55.53560 721 10 3.5 15/05/2019 Biobox 10:23
coral framework-2 CH 2 52°13.63695 14°55.53769 719 9.6 3.56 15/05/2019 Biobox 10:28
coral framework-3 CH 2 52°13.62826 14°55.53961 719 15/05/2019 Biobox 10:36
coral framework-4 CH 2 52°13.62895 14°55.54572 718 15/05/2019 Biobox 10:47
coral framework-5 CH 2 52°13.62616 14°55.54294 719 15/05/2019 Biobox 11:07

coral framework-1 CF 6 51°58.3972 15°2.5176 693 9.4 3.4 16/05/2019 Biobox 07:28
coral framework-2 CF 6 51°58.3934 15°2.5287 690 9.4 3.5 16/05/2019 Biobox 07:37
coral framework-3 CF 6 51°58.3974 15°2.5297 691 9.4 3.6 16/05/2019 Biobox 07:47
coral framework-4 CF 6 51°58.39262 15°2.52768 694 9.4 3.6 16/05/2019 Biobox 07:55
coral framework-5 CF 6 51°58.58400 15°2.5207 688 9.4 3.6 16/05/2019 Biobox 08:02

coral framework-1 SB 9 51°52.2037 15°1.99106 607 9.3 3.7 17/05/2019 Biobox 10:33
coral framework-2 SB 9 51°52.205 15°1.98934 608.1 8.7 3.7 17/05/2019 Biobox 10:50
coral framework-3 SB 9 51°52.2199 15°1.99608 609.6 8.8 3.8 17/05/2019 Biobox 12:06
coral framework-4 SB 9 51°52.19837 15°2.000 607 8.8 3.8 17/05/2019 Biobox 12:25
coral framework-5 SB 9 51°52.1974 15°2.007 607 8.7 3.8 17/05/2019 Biobox

Sample typeSite Dive# Latitude Longitude Depth Temperature Salinity Date type Time
sediment CH 2 52°13.6266 14°55.5427 718 9.8 3.6 15/05/2019 Push core 11:13
seawater CH 2 52°13.6292314°55.53959 718 10 3.5 15/05/2019 ROV_Niskin 10:11

sediment CF 6 51°58.4026 15°2.52119 691 9.8 3.5 16/05/2019 Push core 08:39
seawater CF 6 51°58.4016 15°2.51025 698 9.8 3.5 16/05/2019 ROV_Niskin 07:15

sediment SB 9 51°52.1973615°2.0089 607 8.7 3.8 17/05/2019 Push core 10:39
seawater SB 9 51°52.1973 15°1.9954 607 8.7 3.8 17/05/2019 ROV_Niskin 12:34
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Water filter samples 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Filter number
Initial ashed 
weight(g)

Processed 
dry 
weight(g)

TPM 
(g)

Processed 
ashed 
weght (g)

PIM(g) POM(g)
Station 
number

Sample 
depth 
(m)

Volume 
filtered 
(L)

Lat Long Day Time

CE19008-030 0.12772
CE19008-031 0.12810 39 577 3 51°52.32 15°02.03 17/05/2019 19:09
CE19008-032 0.12639 39 594 3 51°52.32 15°02.03 17/05/2019 19:09
CE19008-033 0.12435 39 520 3 51°52.32 15°02.03 17/05/2019 19:09
CE19008-034 0.12642 42 1242 3 51°49.66 15°01.13 18/05/2018 21:36
CE19008-035 0.12602 42 1093.2 3 51°49.66 15°01.13 18/05/2018 21:36
CE19008-036 0.12401 42 993.5 3 51°49.66 15°01.13 18/05/2018 21:36
CE19008-037 0.12590 42 843.3 3 51°49.66 15°01.13 18/05/2018   21:36
CE19008-038 0.12449 42 747.7 3 51°49.66 15°01.13 18/05/2018 21:36
CE19008-039 0.12651 42 599.2 3 51°49.66 15°01.13 18/05/2018 21:36
CE19008-040 0.12474 43 1044 3.5 52°03.88 15°00.77 18/05/2018 07:58
CE19008-041 0.12717 43 976 3.5 52°03.88 15°00.77 18/05/2018 07:58
CE19008-042 0.12594 43 849 2.5 52°03.88 15°00.77 18/05/2018 07:58
CE19008-043 0.12488 43 750 2.5 52°03.88 15°00.78 18/05/2018 08:05
CE19008-044 0.12664 43 620 2 52°03.88 15°00.77 18/05/2018 08:08
CE19008-045 0.12760 43 560 2 52°03.88 15°00.77 18/05/2018 08:10
CE19008-046 0.12477 44 892 2.5 52°13.23 14°52.52 18/05/2018 10:04
CE19008-047 0.12642 44 850 2 52°13.23 14°52.52 18/05/2018 10:06
CE19008-048 0.12483 44 750 2 52°13.23 14°52.52 18/05/2018 10:08
CE19008-049 0.12519 44 630 2 52°13.23 14°52.52 18/05/2018 10:09
CE19008-050 0.12722 44 580 2 52°13.23 14°52.52 18/05/2018 10:12
CE19008-051 0.12737 44 490 2 52°13.23 14°52.52 18/05/2018 16:03
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Multibeam Log (EM302 and EM1002) 

 

 

station # start line # Time (UTC)Date Lat SOL Long SOL WCD? Y/Nnote
44 0000 15:34 16/05/2019 51° 58.39 15°02.46 Y Multibeam started 
44 0000 15:43 16/05/2019 51°58.15 15°02.58 Fault Stopped logging
44 0001 16:05 16/05/2019 51°58.33 15°07.55 Y EM2040 start
44 0611 16:05 16/05/2019 51°58.33 15°07.55 N EM1002 start
44 002 16:13 16/05/2019 51°57.85 15°02.81 Y EM2040 stopped
44 007 18:10 16/05/2019 51°58.24 15°02.69 Y EM302 started
44 007 18:49 16/05/2019 51°58.28 15°02.08 Y EM302 and EM1002 stopped 
82 008 09:04 18/05/2019 52°09.35 14°55.11 Y EM302 and EM1002 started
82 009 09:37 18/05/2019 52°13.22 14°52.52 Y EM302 and EM1002 stopped
82 0010/0614 10:51 18/05/2019 52°12.37 14°51.61 Y EM302 and EM1002 started
84 0010/0614 11:01 18/05/2019 51°11.40 14°52.41 Y EM302 and EM1002 stopped

84 0011/0615 11:18 18/05/2019 52°12.05 14°52.02 Y
MBES started. Lines 0011/0615. No information on 
which multibeam was started. 

84 0011/0615 11:20 18/05/2019 52°11.78 14°52.30 Y MBES stopped
84 0012/0616 11:22 18/05/2019 52°11.60 14°52.46 Y MBES started 0012 
84 0015 12:51 18/05/2019 52°01.35 15°01.52 Y EM302 and EM1002 stopped
84 0015/0616 13:34 18/05/2019 52°58.10 15°01.77 Y EM302 and EM1002 started
84 0016 15:31 18/05/2019 52°11.63 14°49.73 Y EM302 and EM1002 stopped
84 0017 15:46 18/05/2019 52°11.24 14°48.37 Y EM302 and EM1002 started
84 0019 17:50 18/05/2019 52°57.25 15°00.87 Y EM302 and EM1002 stopped
84 0020 17:52 18/05/2019 51°57.22 15°01.16 Y MBES started. 
84 0020 18:24 18/05/2019 51°58.46 15°07.42 Y MBES stopped
84 0021 18:56 18/05/2019 51°57.88 15°08.09 Y MBES started
84 0021 19:20 18/05/2019 51°56.88 15°03.02 Y MBES stopped
84 0022 19:39 18/05/2019 51°57.36 15°03.90 Y EM302 and EM1002 started
84 0022 20:18 18/05/2019 51°52.37 15°52.36 Y EM302 and EM1002 stopped
84 0023 20:35 18/05/2019 51°52.69 15°02.99 Y EM302 and EM1002 started
84 0023 21:18 18/05/2019 51°55.39 15°11.49 Y EM302 and EM1002 stopped

84 0024 21:30 18/05/2019 51°57.00 15°09.94 Y
EM302 and EM1002 started.  Transit to lander 8 
location

84 0024 21:57 18/05/2019 52°00.80 15°05.81 Y
EM302 and EM1002 stopped. End of transit to lander 8 
location

84 0026 22:14 18/05/2019 52°00.75 15°06.04 Y EM302 and EM1002 started
84 0026 22:55 18/05/2019 52°00.21 15°14.42 Y EM302 and EM1002 stopped
84 0027 23:12 18/05/2019 52°01.09 15°12.77 Y EM302 and EM1002 started

84 0027 23:17 18/05/2019 51°00.57 15°13.00 Y
EM302 and EM1002 started. Line 0027 aborted. Lander 
ready to be deployed.

92 0028 06:35 19/05/2019 51°59.55 15°14.04 Y EM 302 and EM 1002 started
92 0028/0625 07:07 19/05/2019 51°57.94 15°15.81 Y EM302 and EM 1002 stopped
92 0029 07:27 19/05/2019 51°58.92 15°14.39 Y EM302 started
92 0031 09:43 19/05/2019 51°42.55 15°27.50 Y EM302 stopped
92 0032 09:58 19/05/2019 51°42.32 15°25.47 Y EM302 started
92 0032 10:51 19/05/2019 51°48.77 15°20.45 Y EM302 stopped
92 0033 11:52 19/05/2019 51°48.09 15°18.52 Y EM302 started
92 0033 12:07 19/05/2019 51°41.55 15°23.66 Y EM302 stopped
92 0034 12:35 19/05/2019 51°40.02 15°19.54 Y EM302 started
92 0035 14:24 19/05/2019 51°53.24 15°09.01 Y EM302 stopped

104 0036 20:44 19/05/2019 51°59.76 14°56.12 Y EM302 started
104 0048 07:27 20/05/2019 51°49.59 14°54.63 Y Stopped EM302 and 1002 - to avoid loss of overlap
104 0049 07:29 20/05/2019 51°49.53 14°54.74 Y EM302 and 1002 started
104 0049 07:42 20/05/2019 51°47.51 14°56.34 Y EM302 and 1002 stopped
104 0050/630 07:49 20/05/2019 51°47.74 14°56.87 Y EM302 and 1002 started
104 0050 08:24 20/05/2019 51°52.07 14°53.90 Y EM302 and 1002 stopped
104 0051/632 08:34 20/05/2019 51°51.73 14°52.73 Y EM302 and 1002 started
104 09:49 20/05/2019 51°42.72 14°57.81 Y EM302 and 1002 stopped
104 11:10 20/05/2019 51°38.45 15°13.46 Y EM302 started
104 0055 12:43 20/05/2019 51°44.40 15°30.56 Line cnt. Vessel turning
104 0056 12.51 20/05/2019 51°44.93 15°30.14 Start of line, vessel turnover
104 0058 13:58 20/05/2019 52°27.94 15°39.94 Y WCD off and stopped logging
104 0060 14:10 20/05/2019 51°38.03 15°42.55 N Started logging
104 0062 15:18 20/05/2019 51°41.08 15°59.66 N Started logging, vessel turning
104 0063 15:28 20/05/2019 51°40.48 16°01.60 N Start of line, on line now
104 0063 19:18 20/05/2019 51°22.55 16°42.21 N Stopped logging EM302
104 0067 22:32 20/05/2019 51°22.58 16°42.21 N Started logging EM302 
104 0071 03:10 21/05/2019 51°01.53 16°28.54 N Stopped logging EM302
104 0072 03:00 21/05/2019 50°59.90 17°27.21 N Started EM302
104 0079 08:37 21/05/2019 51°23.64 16°34.57 N End of Line 78, SOL 80, vessel turning
104 0080 08:57 21/05/2019 51°22.32 16°32.83 N Started logging
104 0080 14:14 21/05/2019 51°58.11 17°25.35 N Stopped logging line 85
104 19:37 21/05/2019 51°17.91 16°10.14 N Stopped logging (transit)

Station Log: Multibeam
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Master Log Sheet 

 

Master Log sheet

Station
Dive 

# Date Lat Long
Depth 
(m) CTD

ADCP
ROV 

Video Lander
ROV 
CTD Coral

Push 
Core

Water 
bottle

Hull 
MBESNote

1 1 15/05/2019 04:02 52°14.6317 14°52.7400 ROV in water
1 1 15/05/2019 04:11 Issue with cable. Kink.
1 1 15/05/2019 04:13 52°14.6172 14°52.7453 X Kink cleared in cable
2 1 15/05/2019 04:46 52°14.6233 14°52.7428 834 X ROV on bottom. New CTD file

2
1

15/05/2019 04:47 52°14.6174 14°52.7455 834 X
HD camera on. REVIEW: camera 
was never turned on

2 1 15/05/2019 04:48 52°14.62 14°52.73 836 X Hull ADCP Start

2
1

15/05/2019 04:55

INS GPS misplaced ROV roughly 
20m to west.ROV pilots rebooting 
system

3
1

15/05/2019 05:11 52°14.6191 14°52.7467 839 X
Commencing deployment of Lander 
1 . GPS taken from INS screen

3 1 15/05/2019 05:12 52°14.6191 14°52.7467 839 X HD camera on
3 1 15/05/2019 05:27 52°14.6191 14°52.7467 839 X Lander 1 deployed
3 1 15/05/2019 05:32 White balance

3
1

15/05/2019 05:39

Attempted to fire Niskin bottle on 
ROV, but failed - issue with 
mechanism

3
1

15/05/2019 05:42 52°14.6361 14°52.7782 839
Commencing footage of area 
surrounding ROV

3 1 15/05/2019 05:47 52°14.6308 14°52.7682 839 CTD crashed. Reset as ''during2''

3
1

15/05/2019 06:05 52°14.6308 14°52.7682 839 X X
End of seafloor acquisition. HD 
camera off.

3 1 15/05/2019 06:07 52°14.62 14°52.72 836 X Hull ADCP Stop

4
1

15/05/2019 06:07 52°14.6309 14°52.7683 830
CTD 'during 2' stopped. CTD upcast 
started

4 1 15/05/2019 06:38 52°14.6279 14°52.7683 0 06:38: CTD off. ROV at surface.

5 2 15/05/2019 08:20 52°13.6325 14°55.5175 0 ROV in water

6
2

15/05/2019 08:29 52°13.6364 14°55.5521 19.6 X
CTD 'downcast' turned on at 19.6 m 
water depth

6 2 15/05/2019 09:11 52°13.6321 14°55.5174 729.3 ROV on bottom (41 mins)
6 2 15/05/2019 09:12 52°13.63 14°55.53 717 X Hull ADCP start
6 2 15/05/2019 n/a 52°13.6329 14°55.5365 717.6 Original site, was relocated
6 2 15/05/2019 09:17 52°13.6337 14°55.5164 730.1 X Video recording

7
2

15/05/2019 09:17 52°13.6329 14°55.5164 730.6 X
CTD 'downcast' stopped. CTD 
'during' started  

8
2

15/05/2019 09:51 52°13.6371 14°55.5389 719.4 X

Lander 2 deployed at 9:51 (UTC), 
sightly different from original co-
ordinates as it was on a slope

8 2 15/05/2019 09:52 52°13.63291 14°55.53657 717.6 Lasers on
9 2 15/05/2019 10:11 52°13.62923 14°55.53959 717.9 X Bottle fired at 717.9m water depth
10 2 15/05/2019 10:23 52°13.62980 14°55.53560 720.4 X Framework 1
11 2 15/05/2019 10:28 52°13.63695 14°55.53769 716.6 X Framework 2
11 2 15/05/2019 10:36 52°13.62826 14°55.53961 718.6 X Framework 3
11 2 15/05/2019 10:47 52°13.62895 14°55.54572 715.8 X Framework 4
11 2 15/05/2019 10:53 52°13.62891 14°55.54183 716.9 X HD video stopped
11 2 15/05/2019 10:55 52°13.62719 14°55.54221 717.8 X Video hard drive changed 
11 2 15/05/2019 11:07 52°13.62616 14°55.54259 721.3 X Framework 5
12 2 15/05/2019 11:13 52°13.62666 14°55.54271 726.7 X Push core at lander site 2
12 2 15/05/2019 11:14 52°13.63 14°55.49 667 X HD video stopped

13
2

15/05/2019 11:14 52°13.63 14°55.49 667 X
CTD 'downcast' stopped. CTD 
'Upcast' started  

13 2 15/05/2019 11:25 52°21.36 14°55.50 714 X Hull ADCP stop

14
2

15/05/2019 11:34 53°13.6329 14°55.5362 668 X
CTD Upcast Crash changed to 
"upcast 2"

15
2

15/05/2019 11:45 53°13.6230 14°55.5363 139.7 X
CTD Upcast Crash changed to 
"upcast 3"

15
2

15/05/2019 11:53 N/A N/A 125

Sea save crashed; wont let us 
start/stop data collection or exit 
the progamme

15 2 15/05/2019 12:14 52° 13.6325 14° 55.4365 0 ROV back on deck

16 3 15/05/2019 14:30 52° 00.23218 14° 59.45945 0 X ROV in water
17 3 15/05/2019 14:40 52° 00.24595 14° 59.51886 43 Dive 3 CTD 'downcast' started
17 3 15/05/2019 15:07 52°00.22 14°59.46 660 X Hull ADCP on

Time 
(UTC)

Tick appropriate
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17 3 15/05/2019 15:09 52° 00.23306 14° 59.48812 664.2 X X ROV on bottom
18 3 15/05/2019 15:10 52° 00.23307 14° 59.48813 664.2 X CTD 'during' started
19 3 15/05/2019 17:21 52° 00.24520 14° 59.38863 697.4 X CTD 'during 2' started
20 3 15/05/2019 17:30 52° 00.25005 14° 59.37910 697.4 X Lander3 deployed 
20 3 15/05/2019 17:47 52° 00.26260 14° 60.40553 697.4 X ROV off bottom
20 3 15/05/2019 17:49 52°00.23 14°59.38 659 X Hull ADCP off
21 3 15/05/2019 17:50 52°00.25883 14°59.40459 540 X CTD Dive 3 'upcast' started

21
3

15/05/2019 n/a n/a n/a
Co-ordinates not taken down for 
the end of the video

21 3 15/05/2019 18:22 52°00.23587 14°59.37455 0 18:22 ROV at surface
21 3 15/05/2019 18:29 52°00.23587 14°59.37455 0 ROV on deck

22 4 15/05/2019 19:35 51°58.9745 14°59.9139 0 ROV in water
23 4 15/05/2019 19:43 51°58.9746 14°59.9140 0 X CTD 'upcast' started

24
4

15/05/2019 20:07 51°58.0001 14°59.9337 650
ROV on bottom. CTD 'upcast' 
ended.  CTD 'during' started

24 4 15/05/2019 20:09 51°58.97 14°59.42 641 X Hull ADCP start
24 4 15/05/2019 20:10 51°58.0002 14°59.9338 650 X HD camera on
25 4 15/05/2019 21:27 51°58.9911 14°59.425 645 X Lander site 4 deployed 
26 4 15/05/2019 21:34 51°58.9911 14°59.425 646 X Push core on site 4
27 4 15/05/2019 21:41 51°58.9903 14°59.9344 645 X CTD upcast started
27 4 15/05/2019 21:42 51°58.97 14°59.92 646 X Hull ADCP off
27 4 15/05/2019 21:43 51°58.9904 14°59.9345 645 X HD video off
27 4 15/05/2019 22:08 51°59.0150 14°59.9610 0 X CTD  off
27 4 15/05/2019 22:29 51°58.9759 14°59.9135 0 ROV on deck

28 5 16/05/2019 00:00 51°59.0033 15°01.1286 0 ROV in water
29 5 16/05/2019 00:18 51°59.0033 15°01.1286 0 X CTD 'downcast' started 
29 5 16/05/2019 00:50 51°59.00 15°01.14 718 X Hull ADCP start
30 5 16/05/2019 00:51 51°59.0232 15°01.1670 719 ROV bottom, CTD 'during' started 
30 5 16/05/2019 00:51 51°59.0232 15°01.1670 719 X HD video ON
31 5 16/05/2019 00:58 51°59.0240 15°01.1558 719.5 X Lander site 5 deployed 
32 5 16/05/2019 01:27 51°59.0249 15°01.1559 719.5 X Push core on site 5 
32 5 16/05/2019 01:47 51°59.0298 15°01.1591 718.1 ROV off bottom
33 5 16/05/2019 01:47 51°59.0298 15°01.1591 718.1 CTD 'upcast' started 
33 5 16/05/2019 01:47 51°59.0298 15°01.1591 718.1 HD cam off
33 5 16/05/2019 01:47 51°59.00 15°01.14 718 Hull ADCP off
33 5 16/05/2019 02:12 51°59.0347 15°01.1588 0 CTD off
33 5 16/05/2019 02:26 51°59.0130 15°01.1209 0 ROV on deck

34 6 16/05/2019 04:05 51°58.38654 15°02.50730 0 ROV in water
35 6 16/05/2019 04:10 51°68.38655 15°02.50731 0 X CTD 'downcast' started 
35 6 16/05/2019 04:46 51°58.39118 15°02,51616 683 ROV on bottom
35 6 16/05/2019 04:41 51°58.37 15°02.49 687 X Hull ADCP start
36 6 16/05/2019 04:47 51°58.39119 15°02.51517 683 X CTD 'during' started

37

6

16/05/2019 05:44 51°58.39137 15°02.52381 690 X

Lander site 6 deployment attempt. 
Lander fell over at 05:44. Repaired. 
Fell over again at 08:06 and again 
at 08:43

37 6 16/05/2019 05:56 51°58.39138 15°02.52382 690 X Video recording started 

38
6

16/05/2019 06:25 51°58.39893 15°02.52310 690
Lander repaired on site. Placed in 
new position. Vide co-ordinates

39 6 16/05/2019 06:25 51°58.40169 15°02.51094 691.6 X Niskin bottle fired
40 6 16/05/2019 07:28 51°58.39740 15°02.51698 693.5 X Framework 1 in Drawer D

Time 
(UTC)

Tick appropriate
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40 6 16/05/2019 07:37 51°58.38292 15°02.53067 690.3 X Framework 2 in Drawer B 
40 6 16/05/2019 07:41 51°58.39232 15°02.63067 690.3 Lasers on
40 6 16/05/2019 07:47 51°58.39368 15°02.60430 689.5 X Framework 3 in Drawer A
40 6 16/05/2019 07:55 51°58.39262 15°02.52768 694.5 X Framework 4 in Drawer C
40 6 16/05/2019 08:02 51°58.39921 15°02.52953 689.2 X Framework5 in Drawer G
40 6 16/05/2019 08:06 51°58.40408 15°02.52189 688.7 Lander has fallen over
41 6 16/05/2019 08:39 51°58.40075 15°02.51962 692.4 X Push core on site 6
41 6 16/05/2019 08:43 51°58.40138 15°02.52144 690.3 Lander has fallen again

41
6

16/05/2019 09:30 51°58.40178 15°02.1990 691.4
Video cartridge stopped 2 hours 
late

41 6 16/05/2019 09:31 51°58.40178 15°02.1990 691.4 Video cartridge changed out late
42 6 16/05/2019 10:39 51°58.40176 15°02.52266 694 CTD upcast started
42 6 16/05/2019 10:39 51°58.40176 15°02.52266 694 ROV off bottom
42 6 16/05/2019 10:39 51°58.37 15°02.47 691 Hull ADCP off
42 6 16/05/2019 11:03 51°58.40676 15°02.49568 122.9 HD video off 
42 6 16/05/2019 11:10 51°58.38139 15°02.49790 21.8 CTD upcast off
42 6 16/05/2019 11:19 51°58.37293 15°02.46363 0 ROV on deck

43 7 16/05/2019 13:47 51 °56.39840 15°02.45682 0 ROV in water

43
7

16/05/2019 13:51 51°58.39818 15°02.45679 0
ROV taken back on deck, issue with 
hydraulic pressure

44 MB 16/05/2019 15:34 51° 58.39 15°02.46 X Multibeam started 
44 MB 16/05/2019 15:43 51°58.15 15°02.58 X Stopped logging
44 MB 16/05/2019 16:05 51°58.33 15°07.55 X EM 2040 start
44 MB 16/05/2019 16:05 51°58.33 15°07.55 X EM 1002 start
44 MB 16/05/2019 16:13 51°57.85 15°02.81 X EM2040 stopped
44 MB 16/05/2019 18:10 51°58.24 15°02.69 X EM302 started
44 MB 16/05/2019 18:49 51°58.28 15°02.08 X EM302 and EM1002 stopped 

45
CTD

16/05/2019 19:09 51°52.32 15°02.03 594 X X
CTD Water samples - 3 bottles - 1°: 
594m, 2°: 577m, 3°: 520m

46 8 16/05/2019 20:45 51° 52.21650 15°01.9794 0 ROV in water

47
8

16/05/2019 20:53 51°52.21651 15°01.9795 0 X
CTD started downcast. Missed the 
first 10 meters

47 8 16/05/2019 21:23 51° 52.25106 15°01.9678 604 ROV in bottom
48 8 16/05/2019 21:23 51° 52.25106 15°01.9678 604 CTD change 'during'
48 8 16/05/2019 21:24 51°52.21 15°01.99 599 X Hull ADCP start

48
8

16/05/2019 21:33 51°52.23657 15°01.97454 604 X
HD video ON. Video stopped at 
05:02 on 17/05/2019

48
8

16/05/2019 22:02 51°52.22817 15°0196155 593

INS GPS showed faults. Back in 
action at 22:02. From hereon lats 
and longs taken from ROV screen

48 8 16/05/2019 22:20 51° 52.23657 15°01.97454 604 Lasers on
48 8 17/05/2019 23:25 51°52.2287 15°0196155 593 X HD video cartrigded changed

48
8

17/05/2019 01:21 51°52.2288 15°01.9530 594 X
HD video cartrigded changed and  
reset

48 8 17/05/2019 01:24 51°52.2274 15°01.9576 594 X HD  video recording restarted 

48
8

17/05/2019 02:18 51°52.2274 15°019576 594 X

HD video recording changed from 
circling to north-south trending 
lines 

48 8 17/05/2019 02:59 51°52.20 15°01.96 596 X Hull ADCP OFF and ON again
48 8 17/05/2019 03:07 51°52.2274 15°01.9576 594 INS GPS faulty again
48 8 17/05/2019 03:24 51°52.2274 15°01.9576 594 INS GPS back in action 

48
8

17/05/2019 03:40 51°52.2274 15°01.9576 594
INS GPS down. Time INS GPS went 
back in action was not recorded

48 8 17/05/2019 05:02 51°52.2094 15°02.0079 605 X HD video recording stopped 
49 8 17/05/2019 05:02 51°52.2094 15°02.0079 605 CTD 'upcast' started 

Time 
(UTC)
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49 8 17/05/2019 05:02 51°52.19 15°01.98 600 X Hull ADCP off 
49 8 17/05/2019 05:39 51°52.1940 15°01.9710 0 ROV on deck 

50 9 17/05/2019 08:11 51°52.19429 15°1.97297 0 ROV in water 
51 9 17/05/2019 08:21 51°52.22461 15°1.96919 12.6 X CTD 'downcast' started 

51
9

17/05/2019 08:41 51°52.23739 15°1.94209 600.3
ROV on bottom. CTD 'downcast' 
stopped.

52 9 17/05/2019 08:43 51°52.24493 15°1.93623 604.8 X CTD 'during' started 

52
9

17/05/2019 09:11 51°52.21018 15°1.99705 611.1
ROV placed on pre-chosen site for 
lander deployment

52
9

17/05/2019 09:16 51°52.20904 15°1.99923 612.2 X
HD video recording started. New 
Cartridge 

53 9 17/05/2019 09:38 51°52.20357 15°1.99797 611 X Lander deployed. First attempt
54 9 17/05/2019 09:39 51°52.21026 15°2.00247 611.2 X CTD 'during 2' started

54
9

17/05/2019 09:46  51°52.21948 15°1.999617 612.3 X

Lander fell due structural problems. 
Part of the metal frame has 
snapped

54 9 17/05/2019 10:18 51°52.20848 15°2.0076 601.1 X Lander collected for redeployment

55
9

17/05/2019 10:28 51°52.20183 15°1.99504 607.3 X

Lander deployed. Second attempt. 
Wrong lander deployed. New co-
ordinates required for next dive. 

55 9 17/05/2019 10:33 51°52.20272 15°1.99590 606.9 Lasers turned on 
55 9 17/05/2019 10:36 51°52.20265 15°1.99725 608.1 X White balance for HD video done 
56 9 17/05/2019 10:39 51°52.20211 15°1.99701 607.6 X Niskin water bottle fired 
56 9 17/05/2019 N/A N/A N/A N/A HD video stopped 
57 9 17/05/2019 11:33 51°52.20371 15°1.99190 607 X Coral framework 1 in box F
57 9 17/05/2019 11:40 51°52.20408 15°1.98899 605.4 X HD video recording started. 
57 9 17/05/2019 11:46 51°52.20539 15°1.99059 608.8 X Coral framework 2 in box G

58
9

17/05/2019 11:50 51°52.20542 15°1.90950 608.4 X
CTD 'during 2' ended. CTD 'during 3' 
started 

59
9

17/05/2019 11:58 51°52.19907 15°1.99554 609.3 X
CTD 'during 3' ended. CTD 'during 4' 
started

59 9 17/05/2019 12:03 51°52.19943 15°1.99608 609.6 X Coral framework 3 in box A

60
9

17/05/2019 12:14 51°52.19059 15°2.01176 606.6 X
CTD 'during 4' ended. CTD 'during 5' 
started

61 9 17/05/2019 12:25 51°52.19730 15°2.00989 607.4 X Coral framework 4 in box B
62 9 17/05/2019 12:34 51°52.19736 15°2.00801 606.5 X Push core collected 
62 9 17/05/2019 12:34 51°52.19736 15°2.00801 606.5 X HD video recording restarted 

63
9

17/05/2019 13:17 51°52.20436 15°1.99650 607.1 X
CTD 'during 5' ended. CTD 'during 6' 
started

64
9

17/05/2019 13:54 51°52.20601 15°1.99750 608.1 X
Lander recovered for on-deck 
maintenance 

65 9 17/05/2019 13:57 51°52.21995 15°2.00923 607 X CTD Upcast started
65 9 17/05/2019 13:57 51°52.21995 15°2.00923 607 ROV off bottom 
65 9 17/05/2019 13:57 51°52.21995 15°2.00923 607 X HD video recording stopped. 

66
9

17/05/2019 14:31 51°52.20796 15°2.01336 57 X
CTD 'Upcast' ended. CTD 'upcast 2' 
started

66 9 17/05/2019 N/A 51°52.20446 15°2.01927 13.6 X CTD 'upcast 2' stopped 
66 9 17/05/2019 14:50 51°52.202890 15°202890 0 ROV on deck 

No ADCP information was found 
for dive 9

67 10 17/05/2019 16:30 51°52.17157 15°2.02461 0 ROV in water 
68 10 17/05/2019 16:42 51°52.17175 15°2.02500 0 X CTD 'downcast' started 
68 10 17/05/2019 17:11 51°52.17 15°02.04 613 X Hull ADCP started 
69 10 17/05/2019 17:13 51°52.20259 15°2.03844 615.9 X CTD 'during' started 
69 10 17/05/2019 17:13 51°52.20259 15°2.03844 615.9 ROV on bottom

69
10

17/05/2019 17:22 51°52.20387 15°2.00568 606.8
ROV on bottom. Searching for new 
location for lander deployment

69

10

17/05/2019 19:53 51°52.20352 15°02.01332 605.9

Three bottles were lost from the 
lander (bottles 22 and 24. The other 
one was not identified) motor n° 
305

70 10 17/05/2019 20:02 51°52.20624 15°02.01476 605.9 X Lander 6 deployed 
70 10 17/05/2019 20:02 51°52.20624 15°02.01476 605.9 X HD video recording started 
70 10 17/05/2019 20:16 51°52.17 15°02.03 609 X Hull ADCP stopped 

Time 
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71
10

17/05/2019 20:15 51°52.20292 15°02.00540 602.6 X
CTD 'during' ended. CTD 'upcast' 
started

71 10 17/05/2019 20:15 51°52.20292 15°02.00540 602.6 X HD video recording stopped. 
71 10 17/05/2019 20:15 51°52.20292 15°02.00540 602.6 ROV off bottom 
71 10 17/05/2019 20:46 51°52.21545 15°02.02581 0 X CTD 'upcast' ended. 
71 10 17/05/2019 20:55 51°52.17111 15°02.02634 0 ROV on deck 

72

CTD

17/05/2019 21:36 51°49.66 15°02.15 1263 X

CTD in water. 6 water bottles fired. 
1°: 1242m , 2°: 1093.2m, 3°: 
993.5m, 4°:845.3m, 5°:747.7m, 6°: 
599.2m

73 11 18/05/2019 00:00 51°58.37741 15°02.51312 0 ROV in water 
74 11 18/05/2019 00:04 51°58.37646 15°02.51563 0 X CTD 'downcast' started 
74 11 18/05/2019 00:32 51°58.39494 15°02.49531 698.4 ROV on bottom 

75
11

18/05/2019 00:33 51°58.39494 15°02.49531 698.4 X
CTD 'downcast' ended. CTD 'during' 
started 

75 11 18/05/2019 00:34 51°58.38 15°02.52 682 X Hull ADCP started  
75 11 18/05/2019 00:43 51°58.39151 15°02.52585 697.4 X HD video recording started 
76 11 18/05/2019 01:30 51°58.40933 15°02.49959 685.1 X Lander 6 Deployed
77 11 18/05/2019 01:50 51°58.40934 15°02.49960 681.8 X Niskin bottle fired
78 11 18/05/2019 01:58 51°58.40935 15°02.49961 681.8 X Push core 4 taken

79
11

18/05/2019 02:03 51°58.40936 15°02.49962 682.8 X
CTD 'during ended. CTD 
'upcast'started.

79 11 18/05/2019 02:08 51°58.40372 15°02.51392 682.8 ROV off bottom
79 11 18/05/2019 02:09 51°58.40372 15°02.51392 685 X HD Video recording stopped 
79 11 18/05/2019 02:09 51°58.38 15°02.52 685 X Hull ADCP stopped
79 11 18/05/2019 02:38 51°58.40373 15°02.51393 0 X CTD 'upcast' ended 
79 11 18/05/2019 02:50 51°58.40373 15°02.51393 0 ROV on deck 

80
12

18/05/2019 05:27 51°05.22931 15°01.19303

Dive aborted due to hydraulic issue 
with the ROV. ROV recovered to 
deck

80 12 18/05/2019 06:25 51°05.22931 15°01.19303 0 ROV on deck

81
CTD

18/05/2019 07:58 52°03.88 15°00.78 1683 X

CTD in water - 6 Water bottles 
fired. 1°: 1044m, 2°: 976m, 3°: 
849m, 4°: 750m, 5°:620m, 6°:560m

82
MB

18/05/2019 09:04 52°09.35 14°55.11 0 X
EM302 and EM1002 started. Start 
line 008

82
MB

18/05/2019 09:37 52°13.22 14°52.52 0 X
EM302 and EM1002 stopped. Start 
line 009  

83
CTD

18/05/2019 10:03 52°13.23 14°52.52 900 x X

CTD - 6 Water bottles fired. 1°: 
892m, 2°: 850m, 3°:750m, 4°: 630m, 
5°: 580m, 6°: 490m  

84 MB 18/05/2019 10:51 52°12.37 14°51.61 0

EM302 and EM1002 started. Start 
line 0010/0614 (double check co-
ordinates with GER. Not readable 
on the log sheet)

84 MB 18/05/2019 11:01 51°11.40 14°52.41 0 X EM302 and EM1002 stopped 

84 MB
18/05/2019 11:08 52°12.05 14°52.02 0 X

MBES started. Lines 0011/0615. No 
information on which multibeam 
was started. 

84 MB 18/05/2019 11:20 52°11.78 14°52.30 0 X MBES stopped. Lines 0011/0615.
84 MB 18/05/2019 11:22 52°11.60 14°52.46 0 X MBES started 0012 

84 MB
18/05/2019 12:51 52°01.35 15°01.51 0 X

EM 302 and EM1002 stopped. Lines 
0011/0615

84 MB
18/05/2019 13:34 52°58.10 15°01.77 0 X

EM302 and EM1002 started. Lines 
0015/0616

84 MB
18/05/2019 15:31 52°11.63 14°99.73 0 X

EM 302 and EM1002 stopped. Lines 
0015/0616

84 MB
18/05/2019 15:46 52°11.24 14°48.37 0 X

EM 302 and EM1002 started. Line 
0017 

84 MB
18/05/2019 17:50 52°57.25 15°00.87 0 X

EM 302 and EM 1002 started. Line 
0019

84 MB
18/05/2019 17:52 51°57.22 15°01.16 0 X

MBES started. Line 0020. No 
information on which multibeam 
was on. 

84 MB
18/05/2019 18:24 51°58.46 15°07.42 0 X

MBES stopped. Line 0020. No 
information on which multibeam 
was on. 

84 MB
18/05/2019 18:56 51°57.88 15°08.09 0 X

MBES started. Line 0021. No 
information on which multibeam 
was on. 

84 MB
18/05/2019 19:20 51°57.88 15°03.02 0 X

MBES stopped. Line 0021. No 
information on which multibeam 
was on. 

Time 
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84 MB
18/05/2019 19:39 51°57.36 15°03.90 0 X

EM 302 and EM 1002 started. Line 
0022

84 MB
18/05/2019 20:18 51°52.37 15°52.36 0 X

EM 302 and EM 1002 stopped. Line 
0022

84 MB
18/05/2019 20:35 51°52.69 15°02.99 0 X

EM 302 and EM 1002 started. Line 
0023

84 MB
18/05/2019 21:18 51°55.39 15°11.49 0 X

EM 302 and EM 1002 stopped. 
Lines 0023

84 MB
18/05/2019 21:30 51°57.00 15°09.94 0 X

EM 302 and EM 1002 started. Line 
0024. Transit to lander 8 location

84 MB
18/05/2019 21:57 52°00.80 15°05.81 0 X

EM 302 and EM 1002 stopped. Line 
0024. End of transit to lander 8 
location

84 MB
18/05/2019 22:14 52°00.75 15°06.04 0 X

EM 302 and EM 1002 started. Line 
0626

84 MB 18/05/2019 22:54 52°00.21 15°14.42 0 X EM 302 and EM 1002 stopped

84 MB
18/05/2019 23:12 52°01.09 15°12.77 0 X

EM 302 and EM 1002 started. Line 
0027

84 MB
18/05/2019 23:17 51°00.57 15°13.00 0 X

EM 302 and EM 1002 started. Line 
0027 aborted. Lander ready to be 
deployed

85 13 19/05/2019 00:14 52°01.22933 15°05.27689 0 ROV off deck
85 13 19/01/1900 00:17 52°01.22933 15°05.27689 0 ROV in water 
86 13 19/05/2019 00:20 52°01.22933 15°05.27689 0 X CTD 'downcast' started 
86 13 19/05/2019 01:46 52°01.22102 15°05.30148 2124 ROV on bottom
86 13 19/05/2019 01:46 52°01.22102 15°05.30148 2124 X HD video recording started 

87
13

19/05/2019 01:46 52°01.22102 15°05.30148 2124 X
CTD 'downcast' stopped. CTD 
'during' started

87 13 19/05/2019 02:17 52°01.18 15°02.26 2117 X Hull ADCP on 
89 13 19/05/2019 03:03 52°01.20953 15°05.27092 2125 X Lander 8 deployed

89
13

19/05/2019 03:27 52°01.20953 15°05.27092 2125 X
Lasers on. Commencing channel 
transect video line (N-S trending)

90
13

19/05/2019 03:57 52°01.08919 15°05.26783 2102
Push core failed attempt. Issue with 
the core lid.

90 13 19/05/2019 04:00 52°01.08919 15°05.26783 2102 HD video recording stopped 
90 13 19/05/2019 04:00 52°01.08919 15°05.26783 2102 ROV off bottom

91
13

19/05/2019 04:00 52°01.08919 15°05.26783 2102 X
CTD 'during' stopped. CTD 'upcast' 
started

91 13 19/05/2019 04:04 52°02.05 15°05.26 2091 X Hull ADCP off 
91 13 19/05/2019 05:20 52°01.12297 15°05.14738 0.8 X CTD 'upcast' stopped 
91 13 19/05/2019 05:35 52°01.09130 15°05.12541 0 ROV off water 
91 13 19/05/2019 05:42 52°01.08977 15°05.12632 0    ROV on deck 

92 MTB 19/05/2019 06:35 51°59.55 15°14.04 X EM302+EM1002 started
92 MTB 19/05/2019 07:07 51°57.94 15°15.82 X EM302+EM1002 stopped
92 MTB 19/05/2019 07:27 51°58.92 15°14.39 X EM302 started
92 MTB 19/05/2019 09:43 51°42.55 15°27.50 X EM302 stopped logging
92 MTB 19/05/2019 09:58 51°42.32 15°25.47 X EM302 started logging
92 MTB 19/05/2019 10:51 51°48.77 15°20.45 X EM302 stopped logging
92 MTB 19/05/2019 11:52 51°48.09 15°18.52 X EM302 started logging
92 MTB 19/05/2019 12:07 51°41.55 15°23.66 X line 0033 stopped
92 MTB 19/05/2019 12:35 51°40.02 15°19.54 X start line 0034
92 MTB 19/05/2019 14:24 51°53.24 15°09.01 X stop line EM302

93 14 19/05/2019 15:45 51°58.93304 14°59.93607 0 ROV in water
94 14 19/05/2019 15:54 51°59.00757 14°59.97950 34 X CTD 'downcast' started

95
14

19/05/2019 16:02 51°58.99975 14°59.94719 197 X
CTD 'downcast' stopped. CTD 
'downcast 2' started

96
14

19/05/2019 662.7 X
CTD 'during' started.  (Co-ordinates 
not taken due to missed photo)

96 14 19/05/2019 16:18 51°58.99104 14°59.96011 662.7 X CTD 'during2' started. 

97
14

19/05/2019 16:22 662.9
ROV on bottom (Co-ordinates not 
taken due to missed photo)

98 14 19/05/2019 51°58.99100 14°59.96009 663.1 White balance taken
98 14 19/05/2019 51°58.99132 14°59.96048 662.6 X HD video recording started

Time 
(UTC)

Tick appropriate



CE19008 Cruise Report:  Monitoring Changes in Submarine Canyon Coral Habitats - Leg 1 
(MoCha_SCan) 

43 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Master Log sheet

Station
Dive 

# Date Lat Long
Depth 
(m) CTD

ADCP
ROV 

Video Lander
ROV 
CTD Coral

Push 
Core

Water 
bottle

Hull 
MBESNote

99 14 19/05/2019 16:55 51°59.97956 14°59.99886 658.3 X CTD 'during 3' started 
100 14 19/05/2019 17:15 51°59.04098 14°59.96941 712.5 X CTD 'during 4' started 

100
14

19/05/2019 51°58.9911 14°59.9425 X

HD video recording around the 
lander, downwards on reed side to 
side

100 14 19/05/2019 17:48 51°58.97488 14°59.9449 647 Lander 5 spotted 
100 14 19/05/2019 18:01 51°58.96834 14°59.93467 647.5 X HD video recording 
100 14 19/05/2019 18:03 51°58.97276 14°59.94678 648 Lasers on

100
14

19/05/2019 18:22 51°58.97320 14°59.95518 649.9

CTD 'during 5' started. CTD coms to 
magnetic switch time out, restarted 
to during 5

101 14 19/05/2019 18:35 51°58.90653 14°59.93320 657.2 X CTD 'during 6' started
101 14 19/05/2019 19:08 51°58.97120 14°59.94300 648.7 X HD video recording stopped
102 14 19/05/2019 19:13 51°58.98634 14°59.96408 651.2 X CTD 'upcast' started
102 14 19/05/2019 19:24 51°58.98776 15°0.01850 650 ROV off bottom
103 14 19/05/2019 19:50 51°58.98551 14°59.2772 0 X CTD 'upcast' stopped
103 14 19/05/2019 20:08 51°58.98710014°59.92975 0 ROV on deck 

104 MTB 19/05/2019 20:44 51°59.76 14°56.12 X start line 0036 EM302, EM1002

104
MTB

20/05/2019 07:27 51°49.59 14°54.63 X
stopped EM302+ 1002, to avoid 
loss of overlap

104 MTB 20/05/2019 07:29 51°49.53 14°54.74 X EM302+1002 logging
104 MTB 20/05/2019 07:42 51°47.51 14°56.34 X EM302+1002 stop logging
104 MTB 20/05/2019 07:49 51°47.74 14°56.87 X EM302+1002 logging
104 MTB 20/05/2019/ 08:24 51°52.07 14°53.90 X EM302+1002 stop logging
104 MTB 20/05/2019 08:34 51°51.73 14°52.93 X EM302+1002 started
104 MTB 20/05/2019 09:49 51°42.72 14°57.81 X EM302+1002 stopped
104 MTB 20/05/2019 11:10 51°38.45 14°13.46 X EM302 started
104 MTB 20/05/2019 12:43 51°44.40 15°30.56 X line cut vessel tutning
104 MTB 20/05/2019 12:51 51°44.93 15°30.14 X SOL 0056 vessel turnover

104
MTB

20/05/2019 13:58 52°27.94 15°39.94 X
folders up 19 on hard drive-EM302, 
WCL off+ stopped logging 

104 MTB 20/05/2019 14:10 51°38.03 15°42.55 X  logging
104 MTB 20/05/2019 15:18 51°41.08 15°59.66 X SOL 0062 Vessel turning
104 MTB 20/05/2019 15:28 51°40.48 16°01.60 X SOL 0063 On EEZ line now
104 MTB 20/05/2019 19:18 51°22.55 16°42.21 X Stopped logging EM302
104 MTB 20/05/2019 22:32 51°22.58 16°42.21 X EM302 logging
104 MTB 21/05/2019 03:10 51°01.53 17°28.54 X EM302 stopped logging
104 MTB 21/05/2019 03:N/A 50°59.90 17°27.71 X EM302 started

104
MTB

21/05/2019 08:37 51°23.64 16°34.57 X
End of line 78, SOL 80, Vessel 
turning

104 MTB 21/05/2019 08:57 51°22.32 16°32.83 X Started logging
104 MTB 21/05/2019 14:14 50°58.11 16°10.14 X Stopped logging EM302

105
CTD8

22/05/2019 09:11 52°07.42 12°59.34 X
3 bottles fired and named CTD 
transit 1

106 CTD9 22/05/2019 X 3 bottles fired

Time 
(UTC)

Tick appropriate
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Weather Report 

 

CTD/SVP log
Station # CTD # Lat Long Time Depth 1 2 3 4 5 6 7 8

45 1 51°52.32 15°02.03 19:09 594 594 577 520
72 2 51°49.66 15°01.13 21:36 1263 1242 1093 994 845 748 599
81 3 52°03.88 15°00.77 07:58 1683 1044 976 849
81 3 52°03.88 15°00.78 08:05 1764 750
81 3 52°03.88 15°00.77 08:08 1765 620
81 3 52°03.88 15°00.77 08:10 1766 560

83 4 52°13.23 14°52.52 10:03 900 892
83 4 52°13.23 14°52.52 10:04 930 850
83 4 52°13.23 14°52.52 10:06 931 750
83 4 52°13.23 14°52.52 10:08 931 630
83 4 52°13.23 14°52.52 10:09 932 580
83 4 52°13.23 14°52.52 10:12 931 490

EEZ CTD 51 27.27 16 47.00 20:52 4526 4526 4526 4526
CTD Transit 152 07.41 12 59.34 09:27 705 687 350 2.8
CTD Transit 252 40.87 10 45.75 18.2 122 110 62 2

Bottle number (please write the deth at which bottle was fired below). 

station Long Lat time
At. 
Pressure

Wind 
Dir

Wind 
Speed Gust

Wave 
Height

Wave 
Period Air Temp DewPoint Sea Temp

RelativeH
umidity

UTC mb kn kn m s degree_C degree_C degree_C percent
M6 15°52.88 53°04.489 2019-05-13T00:00:00Z 1021.9 140 28 37 4.3 7 11 9.3 11 89
M6 15°52.88 53°04.489 2019-05-13T06:00:00Z 1023.5NaN NaN NaN 4.3 7 11.8 10.2 10.9 90
M6 15°52.88 53°04.489 2019-05-13T12:00:00Z 1024.9 160 19 31 4.2 8 11.7 10.5 11.1 92
M6 15°52.88 53°04.489 2019-05-13T18:00:00Z 1024.9 150 19 25 3.5 8 11.8 10.6 10.9 92
M6 15°52.88 53°04.489 2019-05-14T00:00:00Z 1023.9 150 23 37 3.5 7 11.6 10 10.8 90
M6 15°52.88 53°04.489 2019-05-14T06:00:00Z 1020.9 140 25 37 3.6 7 11.5 9.3 10.7 86
M6 15°52.88 53°04.489 2019-05-14T12:00:00Z 1019.5 140 21 25 3.5 7 11.7 10 10.8 89
M6 15°52.88 53°04.489 2019-05-14T18:00:00Z 1017.9 150 15 23 4.3 8 11.7 10.3 10.8 91
M6 15°52.88 53°04.489 2019-05-15T00:00:00Z 1017.3 150 18 21 3.7 8 11.3 10.5 10.8 95
M6 15°52.88 53°04.489 2019-05-15T06:00:00Z 1016.1NaN NaN NaN 3.6 8 11.1 10.5 10.8 96
M6 15°52.88 53°04.489 2019-05-15T12:00:00Z 1016.9 200 8 8 2.7 8 11.5 10.7 11.2 95
M6 15°52.88 53°04.489 2019-05-15T18:00:00Z 1017.1 190 7 8 2.9 8 11.8 10.5 12 92
M6 15°52.88 53°04.489 2019-05-16T00:00:00Z 1017.7 190 6 8 2.5 8 11.6 10.8 11.8 95
M6 15°52.88 53°04.489 2019-05-16T06:00:00Z 1017.3 210 3 6 2.2 8 11.1 10 11.4 93
M6 15°52.88 53°04.489 2019-05-16T12:00:00Z 1016.9 360 2 4 2.1 8 11.8 8.8 11.7 82
M6 15°52.88 53°04.489 2019-05-16T18:00:00Z 1015.7 300 11 16 1.7 7 11.3 8.3 12.3 82
M6 15°52.88 53°04.489 2019-05-17T00:00:00Z 1016.3 310 9 14 1.8 7 11.1 8.6 11.9 85
M6 15°52.88 53°04.489 2019-05-17T06:00:00Z 1016.3 300 16 20 2.3 8 10.2 8.9 11.7 92
M6 15°52.88 53°04.489 2019-05-17T12:00:00Z 1017.5 330 12 16 2.1 7 10.7 6.8 11.7 77
M6 15°52.88 53°04.489 2019-05-17T18:00:00Z 1017.3 310 8 8 2 8 10.8 5.7 11.9 71
M6 15°52.88 53°04.489 2019-05-18T00:00:00Z 1017.7 310 9 14 1.8 7 10.6 6.8 11.9 77
M6 15°52.88 53°04.489 2019-05-18T06:00:00Z 1016.7 330 11 16 1.4 7 10.2 5.8 12 74
M6 15°52.88 53°04.489 2019-05-18T12:00:00Z 1017.3 330 9 12 1.4 6 10.6 5.4 12 70
M6 15°52.88 53°04.489 2019-05-18T18:00:00Z 1017.1 320 10 14 1.1 6 10.8 5 12.3 67
M6 15°52.88 53°04.489 2019-05-19T00:00:00Z 1017.9 270 6 8 1.2 5 10.3 4.8 11.9 69
M6 15°52.88 53°04.489 2019-05-19T06:00:00Z 1016.9 310 11 14 1.2 6 10.8 5.2 12.1 68
M6 15°52.88 53°04.489 2019-05-19T12:00:00Z 1018.1NaN NaN NaN 1.1 5 10.6 5.7 12.2 72
M6 15°52.88 53°04.489 2019-05-19T18:00:00Z 1017.3 300 2 4 1.1 6 11.6 4.6 13.1 62
M6 15°52.88 53°04.489 2019-05-20T00:00:00Z 1017.5 100 4 8 1.1 6 10.8 4.4 12.7 65
M6 15°52.88 53°04.489 2019-05-20T06:00:00Z 1016.5 110 7 8 0.9 6 11 5.8 12.5 70
M6 15°52.88 53°04.489 2019-05-20T12:00:00Z 1017.9 110 10 12 0.8 6 11.5 6.6 12.8 72
M6 15°52.88 53°04.489 2019-05-20T18:00:00Z 1017.9 100 10 14 1 5 11.8 6.7 12.9 71
M6 15°52.88 53°04.489 2019-05-21T00:00:00Z 1019.1 130 11 16 1.4 5 11.7 6.9 12.3 72
M6 15°52.88 53°04.489 2019-05-21T06:00:00Z 1017.9 130 14 18 1.4 5 11.5 7.2 12.3 75
M6 15°52.88 53°04.489 2019-05-21T12:00:00Z 1018.3 130 16 NaN 1.7 5 11.7 8.7 12.5 82
M6 15°52.88 53°04.489 2019-05-21T18:00:00Z 1016.5 110 17 21 1.8 5 11.9 11 12.3 94
M6 15°52.88 53°04.489 2019-05-22T00:00:00Z 1015.7NaN NaN NaN 1.8 5 12.3 11.3 11.9 94
M6 15°52.88 53°04.489 2019-05-22T06:00:00Z 1013.5 130 17 21 1.7 5 12.6 12 12.1 96
M6 15°52.88 53°04.489 2019-05-22T10:00:00Z 1013.3 130 18 21 1.7 5 12.2 11.8 12.1 97




