






Descriptive Report to Accompany Hydrographic Surveys H10996 & H109991 
 

Project OPR-S-O909-RA-002 Bowie Seamount 
Scale 1:40,000 

July 2000 
 NOAA Ship RAINIER 

Chief of Party: Commander Daniel R. Herlihy, NOAA 
 

 
A. AREA SURVEYED 
 
This hydrographic survey was completed as specified by Hydrographic Survey Letter Instructions OPR-
S-O909-RA-003, dated August 10, 2000, Cruise Prospectus OPR-S-O909-RA-004, dated June 9, 2000, 
and Draft Standing Project Instructions dated April 6, 1998.  Interest for contemporary hydrography with 
full-bottom multibeam coverage in the vicinity of Bowie Seamount has been expressed by NOAA/NOS, 
the Canadian Hydrographic Service (CHS) - Institute of the Oceans, and the United States Geological 
Survey.  
 
The survey area consists of two regions located near Bowie Seamount, which lies in the Northeast Pacific 
Ocean approximately 100 nautical miles west of the Queen Charlotte Islands, Canada.  The priority 1 
region (H10996) covers Bowie Seamount itself down to approximately the 2200-meter contour, for a total 
area of 689 square kilometers.  The priority 2 region5 (H10999) covers Hodgkins Seamount, which lies 
approximately 34.7 kilometers northwest of Bowie Seamount.  Region 2 also covers the seafloor down to 
the 2200-meter curve for a total area of 574 square kilometers. Due to time constraints, hydrography was 
limited to the southwest corner of the priority 2 region, including the three shoalest peaks of Hodgkins 
Seamount. The survey's northern limit is latitude 53o38'00"N6 and the southern limit is latitude 
53o11'00"N7.  The survey's western limit is longitude 136o22'00"W8 and the eastern limit is longitude 
135o18'00"W9.   
 
Data acquisition was conducted from July 28 to August 1, 2000 (DN 210 to 214). 

Figure 1: Survey areas of H10996 and H10999 
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B. DATA ACQUISTION AND PROCESSING 
 
A complete description of data acquisition and processing systems, survey vessels, quality control 
procedures, and data processing methods used during the acquisition of data for S-O909-RA-00 follows.  
 
B1.  Equipment and Vessels 
 
Data were acquired by RAINIER and her survey launches (vessel numbers 2120, 2121, 2123, 2124 and 
2126).  RAINIER was used to acquire shallow-water and intermediate-depth multibeam soundings and 
sound velocity profiles.  Vessels 2121, 2123, 2124 and 2126 were used to acquire shallow-water 
multibeam soundings and sound velocity profiles.  
 
Three different categories of echo sounder systems were utilized for project S-O909-RA.  The individual 
systems chosen for use in a given area were decided at the discretion of the Hydrographer using the 
guidance stated in the Hydrographic Letter Instructions and the NOAA Field Procedures Manual (FPM). 
The systems chosen were also depended upon the limitations of each system, the bottom topography, and  
the water depth.  These systems are described in the following section. 
 
Sounding Equipment 
 
1. Launch Shallow-Water Multibeam (SWMB) - VN 2121 and 2126 
 
Vessels 2121 and 2126 are equipped with a hull-mounted Reson SeaBat 8101, with options 033, Angle-
Independent Imagery, and option 040, Extended Range Projector.  The SeaBat 8101 is a 240 kHz 
multibeam system that measures relative water depths with a 150o swath, consisting of 101 individual 1.5o 

x 1.5o beams.  This system was used to obtain full-bottom coverage in depths generally from 25 meters to 
200 meters, with range scale values ranging from 75 meters to 500 meters, depending upon the depth of 
water and across-track slope.  
 
2. Launch Shallow-Water Multibeam (SWMB) - VN 2123 and 2124 
 
Vessels 2123 and 2124 are equipped with a hull-mounted SeaBeam/Elac 1180, which is a single 
frequency (180 kHz), multibeam echo sounder system for shallow- and intermediate-water depths. The 
transducer assembly consists of two arrays, one starboard and one port, each mounted at a 38° angle from 
horizontal. The SeaBeam 1180 transmits utilizing both transducer arrays pinging into 14 sectors.  The 
receiving beamformer generates 3 narrow beams within each sector with a beam width of 1.5o and a 
spacing of 1.25o.  Three subfans are one total fan.  Hence, there are 14 sectors x 3 beams x 3 subfans 
resulting in 126 total beams. The SeaBeam/Elac 1180 was generally used in depths ranging from 40 to 
350 meters, with an acquisition swath width dependent on the depth -- generally 131° for depths to 200 
meters and 108° in depths from 100 meters to 350 meters.  Swath width was often reduced further when 
surveying along steep slopes in order to reduce noise from missed pings occurring downslope. 
 
3. Ship Shallow-Water and Intermediate-Depth Multibeam – VN 2120 
 
RAINIER is equipped with a hull-mounted SeaBeam/Elac 1050D MKII, which is a dual frequency (180 
kHz, 50 kHz), high-resolution multibeam echo sounder system for shallow- and intermediate-water 
depths. The SeaBeam 1050D MKII ensonifies the seafloor utilizing two narrow beamwidth transducer 
arrays pinging into 14 sectors.  The receiving beamformer generates 3 narrow beams for each sector with 
a beam width of 1.5o and a spacing of 1.25o.  Each fan is comprised of three subfans.  Hence, there are 14 
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sectors x 3 beams x 3 subfans resulting in 126 total beams.  The low frequency array (50 kHz) was used 
exclusively on this survey, in depths ranging from 100 to 2600 meters.  
 
Multibeam sounding lines were run parallel to the contours at a line spacing generally three times the 
water depth.   
 
Side Scan Sonar 
 
Side Scan Sonar (SSS) equipment was not used on this project.  However, it should be noted that the 
Reson Seabat 8101 and the SeaBeam 1180 systems provide a low-resolution digital SSS record of the 
multibeam swath. This SSS imagery is primarily used during processing of the multibeam depth data to 
aid in determining whether anomalous soundings are true features or noise. 
 
Positioning Equipment 
 
Vessel 2120 is equipped with a Trimble DSM212L to measure and calculate position.  The DSM212L is 
an integrated 12-channel GPS receiver and dual-channel DGPS beacon receiver.  The beacon receiver can 
simultaneously monitor two independent U.S. Coast Guard (USCG) or Canadian DGPS beacons.  There 
are three modes: Auto-Range, which locks onto the beacon nearest the vessel; Auto-Power which locks 
onto the beacon with the greatest signal strength; and Manual, which allows the user to select the desired 
beacon. RAINIER used Manual mode in order to maintain control over the source of differential 
correctors.  The following parameters were monitored in real-time through Trimble’s TSIPTalker 
software to ensure position data quality: number of satellites used in the solution, horizontal dilution of 
precision (HDOP), latency of correctors, and beacon signal strength.  The DSM212L was configured to 
go off-line if the age of DGPS correctors exceeded 20 seconds, and was also configured to exclude 
satellites with an altitude below 8 degrees. 

 
Vessels 2121, 2123, 2124, and 2126 are equipped with a TSS POS/MV Position and Orientation Sensor 
to measure and calculate position.  The POS/MV is a GPS-aided inertial navigation system, which 
provides a blended position solution derived from both an Inertial Motion Unit (IMU) and an integrated 
GPS receiver.  The IMU and GPS receiver are complementary sensors, and data from one are used to 
filter and constrain errors from the other, resulting in higher position accuracy and fewer errors than either 
system alone.  Position accuracy is displayed in real time by the POS/MV software and was monitored to 
ensure positioning accuracy requirements as outlined in the NOS Hydrographic Surveys Specifications 
and Deliverables were not exceeded.  In addition, the POS/MV software displays HDOP and number of 
satellites used in position computation.  Data acquisition was generally halted when an HDOP of 4.0 was 
exceeded or the number of satellites available dropped below 4.  However, because positional accuracy 
can be maintained by the POS/MV through short GPS outages with the help of the IMU, data acquisition 
was not halted during short periods of time when the HDOP and number of satellites used exceeded stated 
parameters. 
   
Software 
 
Shallow-water multibeam (SWMB) echo sounder data were acquired using Triton-Elics’ ISIS software 
version 4.54, and processed using Universal Systems Limited’s CARIS HIPS software version 4.3.2,  
running on a Silicon Graphics, Inc. Origin 2100 with the Irix 6.5.2 operating system. 
 
Coastal Oceanographic’s HYPACK MAX was utilized for vessel navigation and line tracking during 
acquisition of shallow-water multibeam (SWMB) data. 
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Shallow-water and intermediate-depth multibeam data were acquired using Triton-Elics’ ISIS software 
version 4.54, in conjunction with Elac-Nautik’s HydroStar Online version 2.9.3, and processed using 
CARIS HIPS software version 4.3.2.  Coastal Oceanographic’s HYPACK MAX version 9.10 was utilized 
for vessel navigation and line tracking during multibeam acquisition.  
 
Multibeam data collected by RAINIER were acquired using Triton-Elics’ ISIS software version 4.54 in 
conjunction with Elac-Nautik’s HydroStar Online version 2.9.1a, and processed using CARIS HIPS 
software version 4.3.2. 
 
Raw sound velocity data were processed using VELOCWIN 5.03 supplied by the NOS Hydrographic 
Systems and Technology Program (HSTP).  VELOCWIN 5.03 uses raw salinity, temperature, and 
pressure measurements to create a sound velocity profile. 
 
The Project Instructions for OPR-S-O909-RA-00 called for the collection of backscatter data in addition 
to the multibeam bathymetry and side-scan sonar imagery normally collected by RAINIER using Triton-
Elics Isis software.  Because the Extended Triton Format (XTF) does not log backscatter data, data were 
also recorded in the University of New Brunswick (UNB) format using Elac HydroStar Online.  
However, technical difficulties prevented logging of heading data in HydroStar Online, therefore no 
heading data were recorded in the UNB files.  The UNB files were not post-processed by RAINIER.  
Because both XTF and UNB formats can be converted to CARIS HDCS, RAINIER suggests utilizing 
heading data from the converted XTF files for the backscatter data collected in the UNB format.  The 
unprocessed UNB files are included with the digital data. 
 
A complete list of software and versions is included in Appendix V.10 
 
B2. Data Processing and Quality Control 
 
Shallow-Water Multibeam Data 
 
Shallow-water multibeam data were monitored in real-time using the 2-D and 3-D data display windows 
in Isis, the on-screen display for the Reson SeaBat 8101 sonar processor, and the Elac HydroStar Online 
bathymetry data display.  Adjustable user parameters include range scale (for both the Elac/SeaBeam 
1050D and 1180, and the Reson 8101), power, gain, and pulse width (for the Reson 8101), and swath 
width and bottom slope type (for the Elac/SeaBeam 1050D and 1180).  These parameters were adjusted 
as necessary to ensure the best data quality.  Additionally, vessel speed was adjusted as necessary, and in 
accordance with the NOS Specifications and Deliverables and Standing Project Instructions, to ensure the 
required along-track coverage for object detection. 
 
Following acquisition, shallow-water multibeam data were initially reviewed with the CARIS 
Hydrographic Data Cleaning System (HDCS) program SwathEdit.  All soundings were reviewed, ping-
by-ping, with obvious depth fliers identified and manually flagged as “rejected”.  Vessel positioning and 
attitude data from each system were similarly displayed and manually cleaned.  Fliers or gaps in 
positioning and attitude data were rejected and interpolated for small periods in time and outright rejected 
for larger periods in time in which the characteristic of the curve was ambiguous.  All soundings beyond a 
maximum angle of 60o off-nadir were rejected in accordance with the Draft Standing Project Instructions 
to reduce the noise and refraction errors possible in these outer beams.  Additionally, when it was 
determined that the quality of the data was reduced due to environmental conditions such as sea 
conditions or extreme variance in sound velocity, data were filtered to a lesser swath width to ensure data 
quality.   
 
After review and cleaning in SwathEdit, depth, position and attitude data were merged, using the HDCS 
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program HDCSLineMerge, with sound velocity, tide, vessel offset, and dynamic draft correctors to 
compute the corrected depth and position of each sounding.  All soundings were then again reviewed, 
spatially referenced, in HDCS Subset Mode.  Data were compared with adjacent lines and crosslines for 
systematic errors such as tide or sound velocity errors.  Questionable soundings were also compared with 
adjacent or overlapping data for confirmation or further rejection.  Depth fliers and noisy data that were 
not rejected in SwathEdit were rejected in Subset Mode. 
 
Sun-illuminated Digital Terrain Model images (DTMs) were created to demonstrate coverage and to 
further check for systematic errors such as tide, sound velocity, or attitude.  DTMs created for quality-
assurance purposes were created at three resolutions, depending upon the depth and system used.  A 5-
meter grid was used for the Reson Seabat 8101 in depths from 0 to approximately 200 meters.  A 10-
meter grid was used for data collected with the Elac/Seabeam 1180 in depths from 30 meters to 
approximately 500 meters.  Lastly, a 15-meter grid was used for data collected using the low frequency 
(50 kHz) of the Elac/SeaBeam in depths greater than 200 meters. 
 
A statistical analysis of all SWMB data was performed using the CARIS Quality Control Report (QCR) 
function.  SWMB crosslines were compared beam by beam with mainscheme soundings to statistically 
determine the accuracy of each beam.  Beams not meeting accuracy requirements as described in the NOS 
Hydrographic Surveys Specifications and Deliverables were closely examined and in some cases further 
filtered and rejected.  
 
To produce the final reduced data set represented by the final field sheets, all non-rejected soundings 
having passed all other quality-assurance checks were imported into a CARIS “workfile” by selecting 
shoal-biased “line by line” binning using a cell size of 1.5mm x 1.5mm at survey scale. The resultant 
thinned data were then imported into HPS. Since no tidal zoning scheme was supplied with this project, 
CARIS tides were allowed to carry through and no tide correctors were applied in HPS. Soundings were 
excessed in HPS ZoomEdit using a 3.8-millimeter character size, ensuring that the largest spacing 
between selected soundings would not exceed 5 millimeters at survey scale .  Final selected soundings 
were saved and plotted in MapInfo at a 2-millimeter character size. 
 
Vertical-Beam Echosounder Data 
 
Although VBES was not processed for project OPR-S-O909-RA-00, VBES data were acquired 
concurrently with launch multibeam data and were compared to nadir beams of multibeam in real time 
during data acquisition to ensure multibeam data quality.  Digital VBES depth data are also used by Isis 
to assist the Reson 8101 in tracking the bottom, and to aid as a depth filter.  The latter is extremely helpful 
in areas of extreme relief, when the shallow-water multibeam tends to lose bottom tracking.   
 
Data processing flow diagrams are included in Appendix V of this report.11 
 
Crosslines 
 
SWMB crosslines for H10996 totaled 3.36 nautical miles, comprising 4.6% of SWMB hydrography.  
Data from both Reason and Elac launches was utilized in the QC report since crosslines often crossed MS 
soundings taken with a different system. The Quality Control Report (CARIS HIPS) for the checkline file 
averaged 97.19%, with a depth tolerance of 0.023, which conforms to International Hydrographic 
Organization (IHO) Order 2 specifications.  See Appendix V12 for the detailed report 
 
Intermediate depth multibeam crosslines for H10996 totaled 27.65 nautical miles, comprising 7.4% of 
mainscheme hydrography.  The Quality Control Report (CARIS HIPS) for the checkline file averaged 
84.99%, with a depth tolerance of 0.023. Because of the depth range in the area, up to 2764 meters, an 
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additional classification report was prepared with IHO statistics a/b of 5.0 and 0.05 and the checkline file 
averaged 97.11%.  See Appendix V13 for the detailed report 
 
Intermediate-depth multibeam crosslines for H10999 totaled 8.74 nautical miles, comprising 10.1% of 
mainscheme hydrography. The Quality Control Report (CARIS HIPS) for the checkline file averaged 
84.21%, with a depth tolerance of 0.023.  Because of the depth range in the area, up to 2397 meters, an 
additional classification report was prepared with IHO statistics a/b of 5.0 and 0.05 and the checkline file 
averaged 98.58%.  See Appendix V for the detailed report.14 
 
Junctions  
 
No contemporary NOAA surveys junction with H1099615 or H10999. 
  
Data Quality Factors  
 
No unusual conditions were encountered during the survey which affected the expected accuracy and 
quality of survey data. 
 
B.3 Corrections to Echo Soundings 
 
Sound Velocity  
 
Sound velocity profiles were acquired with SeaBird Electronics Inc. SEACAT SBE19 Conductivity, 
Temperature, and Depth (CTD) profilers (S/N 219, 811, 2543, and 2044).  Raw conductivity, 
temperature, and pressure data were processed using the program VELOCWIN version 5.03, which 
generates sound velocity profiles for CARIS and sound velocity corrector tables for HPS.  Sound velocity 
correctors were applied to SWMB soundings in CARIS and to VBES soundings in HPS during post 
processing.  Calibration reports and dates are included in Section III of the Separates to be Included with 
Survey Data .16 
 
The speed of sound through water was determined by a minimum of one cast approximately every six to 
eight hours of SWMB acquisition. At the start of operations, a cast to a depth of 2026 meters, the 
maximum obtainable limit by RAINIER, was taken.  For all subsequent casts, the depth was limited to 
300 to 400 meters and values from the first deep cast were appended to the end of each individual 
shallower cast, since the speed of sound appears to remain uniform and unchanging at these deeper 
depths. In all cases, graphs of the concatenated sound velocity profiles appeared continuous. 
 
Vessel Offsets and Dynamic Draft Correctors  
 
The following table shows when the vessel offsets and dynamic draft correctors used for this survey were 
last determined: 
Vessel 
No. 

Date of Static Draft 
and Transducer 
Offset Measurements 

Method of  
Settlement and 
Squat Measurement 

Date of Settlement 
and Squat 
Measurement 

Location of Settlement 
and Squat 
Measurement 

Rainier March 1999 OTF March 1999 Port Angeles, WA 
2121 March 1999 OTF* March 1999 Port Angeles, WA 
2123 March 2000  Rod leveling March 2000 Shilshole Bay, WA 
2124 March 2000 Rod leveling March 2000 Shilshole Bay, WA 
2126 March 1999 OTF* March 1999 Port Angeles, WA 

*OTF: “On-the-fly” GPS techniques 
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Sensor offset and dynamic draft values were applied to VBES data in HPS and to SWMB data in CARIS.  
These values are stored in HPS offset tables and CARIS Vessel Configuration Files (VCFs).  Vessel 
offset diagrams and dynamic draft tables are included in Section V17 of the Separates to be Included with 
Survey Data . The VCFs themselves are included with the digital CARIS data. 
 
Heave, Pitch, Roll and Heading, Including Biases and Navigation Timing Errors  
 
SWMB launches (VN 2121, 2123, 2124, and 2126) utilized a TSS POS/MV Model 320 Position and 
Orientation System – Marine Vessel (POS/MV), which provides accurate navigation and attitude data to 
correct for the effects of heave, pitch, roll and heading.  The POS generates attitude data in three axes 
(roll, pitch and heading) to an accuracy of 0.05o or better.  Heave measurements supplied by the POS/MV 
maintain an accuracy of 5% of the measured vertical displacement for movements that have a period of 
up to 10 seconds.  The POS/MV delivers heading measurements by two distinct methods.  First, the 
Dynamic Heading Alignment determines the vessels heading by using the data supplied by the Internal 
Measurement Unit (IMU) and GPS receivers to achieve heading that is, at best, accurate to within 0.25o.  
This method suffers from drift but is relatively unaffected by noise.  Second, the GPS Azimuth 
Measurement System (GAMS) determines the geographic vector between two GPS antennas fixed to the 
vessel by comparing the phase of satellite signals they receive.  The error from this method is largely due 
to noise, but exhibits no drift.  The POS/MV uses the advantages of each method to compensate for the 
disadvantages of the other to arrive at an optimal accuracy of 0.05o.  Serial numbers for this equipment 
are listed in Appendix V.18 
 
Vessels 2123 and 2124 are equipped with a later model POS/MV version 3 which was newly introduced 
in 2000.  Due to still unresolved technical difficulties, on numerous occasions the POS/MV was unable to 
obtain a GAMS solution to the baseline vector between the master and slave GPS antennae.  At these 
times the heading value was derived solely from the IMU and was accurate to at best 0.25o.  During these 
periods the heading accuracy was closely monitored using the POS/MV software to ensure that it never 
exceeded 0.5o as stated in the NOS Specifications and Deliverables for Hydrographic Surveys.  On the 
vast majority of these occasions, heading accuracy was maintained at 0.35 o or better.  Because the 
accuracy decreases over time as a result of the drift of the IMU, “figure-8” maneuvers were performed 
after several survey lines to reinitialize the IMU and obtain better accuracy.  These data were closely 
inspected in HDCS to ensure the quality of position and heading data. 
 
RAINIER utilizes a TSS 335B attitude sensor, which provides attitude data (heave, pitch and roll) to 
correct for the effects of vessel motion during survey operations.  Heave resolution is 1cm, with an 
accuracy of 5cm or 5% of the range, whichever is the greater.  The roll and pitch resolution is 0.01o, with 
an accuracy of 0.05o – 0.1o.  During acquisition, SeaBeam depth data are corrected for roll in 
HYDROSTAR to account for beam steering at the transducer face.  RAINIER is equipped with a Sperry 
MK227 standard gyrocompass to measure heading, with an accuracy of +/- 0.5 degrees. 
 
Heave, roll, pitch, and navigation latency biases were determined during Patch Tests conducted off 
Shilshole Bay, WA on March 6, 2000 for vessels 2121 and 2126; in Steamer Bay, AK on April 5, 2000 
for vessel 2124, and on April 12, 2000 for vessel 2123; and in Uyak Bay, Kodiak Island AK on May 15 &  
18, 2000 for RAINIER.   SWMB vessel offsets, dynamic draft correctors, and system bias values are 
contained in CARIS Vessel Configuration Files (VCFs) and were created using the program “VCFEDIT” 
in CARIS.  These offsets and biases are applied to the sounding data during processing in CARIS. The 
VCFs are included with the digital HDCS data. 
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C.  VERTICAL AND HORIZONTAL CONTROL 
 
Horizontal Control 
 
The horizontal datum for this project is the North American Datum of 1983 (NAD83).  Differential GPS 
(DGPS) was the sole method of positioning.  The US Coast Guard Beacons at Sitka, AK, and Annette 
Island, AK, in addition to the Canadian Coast Guard Beacon at Sandspit, British Columbia were the 
sources of differential correctors. 
 
Vertical Control 
 
The vertical datum for this project is Lower-Low Water Large Tide (LLWLT).19  RAINIER installed no 
tide stations for this project, nor did the Letter Instructions specify a primary tide station.  The Pacific 
Hydrographic Branch will apply final approved (smooth) tides to the survey data during final processing.  
A request for delivery of final approved (smooth) tides for surveys20 H10996 and H1099921 was 
forwarded to N/OPS1 on September 1, 2000 in accordance with FPM 4.8.  Copies of the "Request for 
Approved Tides/Water Levels" are included in Appendix IV22 of this report. 
 
Water Level Correctors  
 
Soundings were reduced to Lower-Low Water Large Tide (LLWLT).23 using predicted tide data. CHS 
provided predicted tides for the Bowie Seamount on a floppy disk. In addition, the latest TOPEX/ERS-2 
analysis of satellite data dated July 23, 2000 confirmed the presence of an eddy over the Bowie 
Seamount. Because this eddy is caused a sea surface height anomaly, a further tide corrector of 0.15 
meters was subsequently added to the predicted table.  These tide data were then manipulated into a 
CARIS tide format. This predicted tide table is the source of final tide correctors applied to the soundings 
of H10996 and H1099924, since no tidal zoning scheme was supplied with the Letter Instructions or by 
CHS  (Refer to Appendix V25 for additional information).26 
 
D.  RESULTS AND RECOMMENDATIONS 
 
D.1 Automated Wreck and Obstruction Information System (AWOIS) Investigations  
 
No AWOIS items were within the limits of H10996 or H10999.27  
 
D.2 Chart Comparison 
 
Surveys H10996 and H1099928 were29 compared with NOS chart 501 (11th Ed.; November 1, 1997 
1:3,500,000), and CHS chart 300001 (new ed. Jan 20 1989 reprint April 22 1994, notice to mariners 
1997-617, 1:1,250,000).30 
 
The shoalest depth surveyed on Bowie Seamount was 24.3 meters31 (13.3 fathoms)32 at 53°17’58.39”N, 
135°39’02.22”W (Easting 456640.0, Northing 5905791.7) near the charted 15-fathom33 sounding on chart 
501. This same feature is 1.75 kilometers southeast of a charted 8-fathom shoal found on CHS chart 
300001.34 One hundred percent multibeam coverage was obtained over the entire area and no indication 
of an 8-fathom depth was found, although large amounts of fish or kelp were noticeable in the multibeam 
data, perhaps accounting for this sounding.  This survey also recorded a 474.4-meter (259.4 fathom) depth 
at 53°20’28.54”N, 135°34’23.05”W (Easting 461845.2 Northing 5910387.1)35, in the vicinity of a charted 
66-fathom36 sounding.  This area was also covered with 100% SWMB.  It is the Hydrographer’s opinion 
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that the source of this sounding could be the shoal area approximately 4.537 kilometers to the southwest38 
of the charted sounding, and the sounding was moved during chart compilation for purposes of clarity.  
 
Comparison of chart 50139 and H10996 also reveals that there are discrepancies in the portrayal of the 30-, 
200-, and 1000-fathom depth curves around Bowie Seamount.  The 30-fathom curve on chart 501 
encompasses an area much greater than the surveyed 30-fathom curves, although at chart scale accurate 
depiction would not be possible; therefore it is the Hydrographer’s opinion that the 30-fathom curve is 
adequately represented.  The 200-fathom curve covers an area much larger than surveyed, and the 
Hydrographer believes it is depicted as such to encompass the 66-fathom sounding mentioned previously.  
Finally, while the 1000-fathom curve encompasses roughly a correctly sized area, it would better 
represent the actual bottom if it were shifted 9 kilometers to the northeast to agree with surveyed 
soundings.40 
 
Discrepancies can also be observed when comparing the current surveys and CHS chart 30000141.  The 
charted depths surrounding the previously discussed 8-fathom depth42 are all much shoaler than those of 
the current survey.  For instance, the shoalest surveyed sounding in the vicinity of a charted 141-fathom43 
depth at 53°15’30.58”N, 135°48’53.36”W, is a 274-fathom44 sounding at 53°15’33.98”N, 
135°48’14.22”W (Easting 446371.1, Northing 5901433.2).  The shoalest survey sounding in the vicinity 
of a 36-fathom45 sounding charted at 53°21’46.35”N, 135°35’02.44”W, is a 487-fathom46 sounding at 
53°21’48.81”N, 135°35’44.78”W (Easting 460501.9, Northing 5913002.8).  One hundred percent 
multibeam covers the entire area and no indication of the 36-fathom depth was found.  The 344-fathom47 
sounding at 53°21’00.34”N, 135°41’04.7”W, is charted on a slope where survey depths range from 700 to 
1000 fathoms.48  The 401-fathom49 sounding at 53°19’38.15”N, 135°30’38.26”W is also charted on a 
slope where survey depths range from 600 to 1000 fathoms.  The 1000-fathom curve depicted on chart 
30000150compares rather well to survey soundings, although appears to extend further to the northeast 
than depicted. 
 
The shoalest survey depth over Hodgkins Seamount was 597.7 meters (326 fathoms) at 53°30’22.54”N, 
136°02’08.48”W (Easting 431311.4 Northing 5929089.3).  This sounding is the shoalest of a series of 
northwest - southeast trending peaks which comprise Hodgkins Seamount.  These peaks are all 
significantly shoaler that the charted peak of the Hodgkins Seamount on NOS chart 501, a 790-fathom 
sounding located at 53°30’35.13”N, 136°03’29.53”W.  The charted 1000-fathom contour is also 
significantly different from the actual depth curves found during this survey.  The current soundings 
indicate that the 1000-fathom contour extends approximately 9.1 kilometers further southeast and 3.1 
kilometers further southwest that the charted contour indicates.51 
 
Survey H10999 and CHS chart 300001 agree well.  The 326-fathom peak mentioned previously is near 
the charted 432-fathom sounding at 53°30’45.28”N, 136°03’55.38”W, which is charted on a slope with 
depths ranging from 326 fathoms to 700 fathoms.  A charted 806-fathom sounding at 53°26’24.07”N,  
135°55’02.0”W agrees with the current survey.  The only discrepancy is a charted 597-fathom sounding 
at 53°31’30.8”N, 135°57’23.68”W, which is charted near survey depths of 900 to 1200 fathoms.  
However, this is at the edge of the survey and shoaler depths could possibly exist northeast of the survey 
boundary.  The 1000-fathom curve depicted on chart 300001 is significantly different from that surveyed, 
although the entire area of the charted 1000-fathom curve was not surveyed.52 
 
D.3 Shoreline  
 
No shoreline was within the limits of H1099653 or H10999.54  
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D.4 Dangers  to Navigation  
 
No dangers to navigation were found within the limits of H10996 or H10999.55  
 
D.5 Aids to Navigation 
 
No aids to navigation exist within the survey limits of H10996 or H10999.56 
 
D.6 Prior Surveys  
 
No prior surveys were supplied for surveys H1099757 or H10999.58 
 
D.7 Miscellaneous  
 
RAINIER intends to transmit data directly to CHS once approval is obtained through the U.S. State 
Department.  The data submitted, with the exception of HPS and MapInfo data, are identical to those 
submitted to the Pacific Hydrographic Branch.  No further exchange of data between CHS and NOAA 
should be necessary. 
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E.  APPROVAL  
 
As Chief of Party I have personally supervised the data acquisition and processing of this hydrographic 
survey and have inspected the final field sheets along with the Descriptive Report.  I approve all field 
sheets, the Descriptive Report, digital data, and accompanying records.  This approval constitutes the 
assumption of responsibility for the stated accuracy and completeness of the hydrographic survey. 
 
Surveys59 H10996 and H1099960 are61 complete and adequate to supersede charted soundings and features 
in their common areas.  Although the entire second priority area was not surveyed, adequate coverage was 
obtained to delineate the peak of Hodgkins Seamount.  There is no additional work required on this 
survey.62 
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Revisions Compiled During Office Processing and Certification 
 
1 PHB Revision—Strikethrough & H10999 
2 PHB Revision--Strikethrough -00 
3 PHB Revision--Strikethrough -00 
4 PHB Revision--Strikethrough -00 
5 Priorty 2 region pertains to survey H10999 
6 PHB Revision—Revise GP to 53°28’00”N  
7 PHB Revision-- Revise GP to 53°12’00”N  
8 PHB Revision-- Revise GP to 135°56’00”N  
9 PHB Revision-- Revise GP to 135°12’00”N  
10 Filed with the hydrographic data 
11 Filed with the hydrographic data 
12 Filed with the hydrographic data 
13 Filed with the hydrographic data 
14  This pertains to H10999 
15 Joins H-10999 to the NW 
16 Filed with the hydrographic data 
17Filed with the hydrographic data  
18 Filed with the hydrographic data 
19  PHB Revision—Soundings reduced to MLLW 
20 PHB Revision-- Strikethrough s 
21 PHB Revision-- Strikethrough  and H10999 
22 Filed with the hydrographic data 
23  PHB Revision—Soundings reduced to MLLW 
24 PHB Revision-- Strikethrough  and H10999 
25 Filed with the hydrographic data 
26 Soundings reduced to MLLW. Approved Tide Note dated November 24, 2000 is attached. 
27 PHB Revision-- Strikethrough  or H10999 
28 PHB Revision-- Strikethrough  and H10999 
29 PHB Revision-- Strikethrough were and replace with was 
30 PHB Revision-- Strikethrough CHS chart 300001 (new ed. Jan 20 1989 reprint April 22 1994, notice to 
mariners 1997-617 and replace with NIMA 17003 4th Edition, February 10, 1996 
31 PHB Revision-- Strikethrough 24.3 and replace with 25.4 
32 PHB Revision-- Strikethrough 13.3 fathoms and replace with 13.9 fathoms 
33 PHB Revision-- Strikethrough fathom and replace with meter 
34 PHB Revision-- Strikethrough CHS chart 300001 and replace with NIMA 17003  
35 Do not concur—the survey recorded a 54 meter (29.5 fathom) depth at 53°19’01.47”N,  
135°37’36.54”W (Easting 458243.1, Northing 5907726.6) 
36 PHB Revision-- Strikethrough  fathom and replace with meter 
37 PHB Revision-- Strikethrough  4.5 and replace with 5 
38 PHB Revision-- Strikethrough  southwest and replace with northwest 
39 Chart 501 is in meters 
40 Concur 
41 PHB Revision-- Strikethrough CHS chart 300001 and replace with NIMA 17003 
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42 PHB Revision--(15 meters) 
43 PHB Revision--(258 meters) 
44 PHB Revision--(502 meters) 
45 PHB Revision--(66 meters) 
46 PHB Revision--(892 meters) 
47 PHB Revision--(629 meters) 
48 PHB Revision--(1097 to 1829 meters) 
49 PHB Revision--(733 meters) 
50 PHB Revision-- Strikethrough CHS chart 300001 and replace with NIMA 17003 
51 This pertains to H10999 
52 This pertains to H10999 
53 Concur 
54 PHB Revision-- Strikethrough  or H10999 
55 PHB Revision-- Strikethrough  or H10999 
56 PHB Revision-- Strikethrough  or H10999 
57Do not concur.  Prior survey F00066 (1948) in pdf format was supplied.  The registration and 
legibility is poor and comparison can not be made.  However, the use of the present state of the 
art in positioning, echo sounding, and gathering of hydrographic data made it possible to produce 
this good survey.  Survey H10996 is adequate to supersede prior survey F00066 within the 
common area.  Revise H10997 to H10996 
58 PHB Revision-- Strikethrough  or H10999 
59 PHB Revision-- Strikethrough  s 
60 PHB Revision-- Strikethrough  and H10999 
 
61 PHB Revision-- Strikethrough are and replace with is 
62 Concur 
































