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I. EXECUTIVE SUMMARY 
  
The primary goal of the geophysical survey was to perform a bathymetric and 
geophysical survey of the shallow freshwater Mashapaug Cove at the former Gorham 
Manufacturing Facility in Providence, Rhode Island.     
 
The survey work encompassed the entire bottom of the cove from bank to bank, and a 
short distance out into the main body of Mashapaug Pond.  The survey work results 
were produced in Rhode Island State Plane feet NAD83 for the horizontal datum 
North American Vertical Datum 1988 (NAVD88) for the vertical datum. 
 
The geophysical survey was conducted between June 19, 2006 and June 22, 2006.  
Technologies and techniques employed included side scan sonar, sub-bottom profiler, 
fathometer, magnetometer, real-time kinematic differential global positioning (RTK-
DGPS), and vibracoring.  Survey lines were run across the cove using the side scan 
sonar and magnetometer.  Survey lane spacing for the magnetometer and side scan 
sonar surveys was 20 feet.  Survey lines were subsequently run using the fathometer 
and sub-bottom profiler.  Survey lane spacing for the fathometer and sub-bottom 
profiler was 10 feet. 
 
An Innerspace Technologies model 455 fathometer was used to conduct the 
hydrographic survey.  A Trimble RTK-DGPS system was used for both horizontal 
positioning and vertical positioning in order to collect vertical corrections for any 
variations in the water level of the cove.  Positioning data was collected from the 
RTK-DGPS and electronically paired with the soundings from the Innerspace 
Technologies IT-455 fathometer in Hypack Max 4.3a survey control software.  
Following the survey, the data was processed, point plotted, and contoured with 
elevations presented in depth of water at the time of the survey.  Pond level during the 
survey was constant at an elevation of 34.9 feet NAVD88.    
 
An Edgetech 4200-FS dual frequency 100kHz/500kHz side scan sonar system was 
used for this survey.  Range scale was set to 25 meters, which resulted in greater than 
300 percent insonification of the lake bed.  Following the survey, the individual 
records were analyzed to detect any man-made targets that might be present. Four 
sonar targets were found during the survey.  Three of these appear to be pieces of 
pipe.  The other appears to be a small cluster of targets off the point in the South-
Eastern corner of the cove. The sonar records were mosaiced using Chesapeake 
Technologies SonarWeb Pro software to provide a better overall view of the survey 
area and to produce a single geo-referenced image of the survey area. 
 
The magnetic survey was conducted using a Geometrics G-882 marine cesium 
magnetometer system.  The primary objective was to detect exposed and buried 
ferrous objects within the survey area.  During the survey, the sensor was deployed 
off the bow of an all-aluminum vessel to allow it to be towed through very shallow 
water and yet have no interference from the vessel itself.  The magnetometer survey 
identified 16 magnetic anomalies during the survey.  Of those, three were associated 
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with side scan sonar targets.  Of the magnetic anomalies that were not associated with 
a sonar target, none were found to have signatures indicative of a potentially 
significant submerged cultural resource.   
 
An ODEC Stratabox sonar system was used to collect the sub-bottom profiling data 
during the survey of the cove.  The principal objective of the survey was to collect 
sub-bottom images to identify the depth of bedrock, sediment thickness, subsurface 
sediment stratification, as well as to possibly locate buried objects.  During the 
survey, the sensor was deployed at a depth between 1 and 3 feet to minimize 
interference from the vessel and to help avoid hitting rocks and other debris.   
 
Penetration over the entire survey area was typically less than 2 feet.  The sub-bottom 
profiling was unsuccessful in terms of its ability to detect buried debris or to generate 
geologic cross-sections of the sub-bottom sediments or bedrock.  The principal 
limiting factors to the quality of the sub-bottom data were the presence of organic, 
gaseous, materials in the shallow sub-bottom, the relatively shallow water depths, and 
the similar nature of the sub-bottom sediments in the survey area.  Depth of 
penetration of the sub-bottom acoustic signal was limited primarily by the presence of 
organic-rich silts along the cove bottom.  Decomposition of the leafy and organic 
material in these sediments produces gas.  Since gases are characterized by very high 
acoustic impedance (the product of a material’s density and sound velocity) contrasts 
with surrounding materials, when trapped, they limit the passage of sound waves 
deeper into the sub-surface.  During the vibracoring activities, it was apparent that 
there was significant gas in the sediment as an area about 20 feet in diameter around 
the vibracore would bubble as the sample was being taken.  The shallow waters 
exacerbated the problem of multiples in the sonar data.  Multiples are generated by 
sound energy reverberating in the water column as opposed to penetrating into the 
sub-bottom.  In the sub-bottom profiles, the presence of multiples, which essentially 
parallel the cove bottom, mask the presence of possible deeper reflection events.   
 
Sediment cores were taken using a Rossfelder P-3 vibracorer and 4-inch diameter 
steel barrel with a flexible liner.  Cores were taken at 17 locations inside the cove and 
6 locations outside of the cove to a depth of over 8 feet below the surface of the 
sediment.  Cores were turned over to MACTEC personnel inside their flexible liners 
for characterization and sample extraction. 
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II. MATERIALS, METHODS, AND RESULTS 
 

A. Horizontal and Vertical Positioning 
 

All aspects of the remote sensing survey were conducted using a real-time kinematic 
differential global positioning system (RTK-DGPS).  This system consisted of a 
stationary base station operating over a known control point.  Positioning corrections 
calculated by the base station were transmitted at 10 times per second via radio 
modem to another GPS receiver on the survey vessel.  This allows the positioning 
accuracy for the survey vessel to be on the order of 3-cm in the horizontal and 2-cm 
in the vertical planes.     
 
The base station, consisting of a Trimble 5700 24-channel dual frequency GPS 
receiver, Trimble TSCe survey controller, and Trimble Trimmark 3 radio modem, 
was set up over benchmark ‘Control Point #4’ provided by Bryant Associates.  This is 
a suvey control point used in the construction of the High School nearby.  The 
vertical elevation of 66.53 feet NAVD88 was supplied for the control point.  As there 
were no horizontal coordinates available for this point, it was decided to allow the 
base station to average the horizontal positions over a period of time.  This typically 
results in a horizontal accuracy for the control point of less than 1 foot. The rover, 
consisting of a Trimble MS-750 9-channel dual frequency GPS receiver and Teledyne 
radio modem, was set-up on the survey vessel and supplied positioning data to all the 
survey instruments during the geophysical remote sensing surveys. 
 
During the survey, the PDOP as well as the status of the RTK-DGPS was monitored.  
If the PDOP exceeded 5.0 or the RTK-DGPS lost fix, survey activities were 
suspended or data was not used.  Pond level during the survey was found to be 
constant at an elevation of 34.9 feet NAVD88.    
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B. Bathymetric Data Collection and Post-Processing 
  

A bathymetric survey was conducted along the entire length of the project area.  
Survey lines spaced 10 feet apart were to ensure high-resolution coverage of the 
entire survey area.  Horizontal positioning was collected from the RTK-DGPS and 
electronically paired with soundings from an Innerspace Technologies IT-455 single 
beam fathometer in Hypack Max 4.3a survey control software at a rate of 10 points 
per second. The survey was conducted in Rhode Island State Plane feet NAD 83 
horizontal datum and vertical datum NAVD88. 
 
Prior to the commencement of survey operations, a bar check was conducted to adjust 
for draft and speed of sound in order to ensure accurate sounding data.  A bar check 
was also conducted at the end of each day to be sure the settings continued to be 
correct.  The antennae for the RTK-DGPS was mounted directly above the 
transducer, eliminating any positioning offset errors.  Soundings and positions that 
were collected when the RTK-DGPS was not in ‘fix’ mode or the PDOP exceeded 
5.0, were discarded as the horizontal or vertical corrections are not accurate or 
reliable enough to be included in the survey.   
 
Post processing involved removing bad sounding points created by gas and aquatic 
vegetation.  The data was then sorted to eliminate points closer than 10 feet apart and 
to reduce the data to an X, Y, Z file.  Finally, the sorted data was point plotted and 
contoured on geo-referenced AutoCAD and GIS drawings.  The bottom of the cove 
was found to be fairly flat, with the deepest point being 3.8 feet near the mouth of the 
cove.   
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Figure 1 Bathymetric survey results.  Water depths are in relation to a lake water elevation of 34.9 feet.
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C. Magnetometer Data Collection and Results 
 

A magnetometer survey was conducted in order to detect the presence of submerged 
ferrous debris that could pose a hazard to future dredging operations, if any.  The 
magnetometer also serves to help detect the presence and locations of buried pipes 
and cables.  The magnetometer survey complemented and aided in the interpretation 
of the side scan sonar survey results regarding debris and potentially significant 
historic submerged cultural resources.  The survey methodology was designed to 
provide data indicating the position and relative size of ferrous targets in the survey 
area, as well as archaeological data essential for complying with the National Historic 
Preservation Act of 1966, as amended, through 1992 (36 CFR 800, Protection of 
Historic Properties) and the Abandoned Shipwreck Act of 1987 (Abandoned 
Shipwreck Act Guidelines, National Park Service, Federal Register, Vol. 55, No. 3, 
December 4, 1990, pages 50116-50145).   
 
A Geometrics G-882 marine cesium magnetometer system capable of plus or minus 
0.01 gamma resolution was used to conduct the survey.  Survey lines were run at 
approximately 20-foot intervals to ensure complete coverage of the survey area.  Data 
was recorded at 0.1 second intervals and electronically paired with positioning data 
from the RTK-DGPS using an onboard computer running Hypack Max 4.3a survey 
software.   
 
A magnetic target or anomaly is any object creating a measurable and significant 
disturbance in the background magnetic field.  To ensure reliable target identification 
and assessment, analysis of the magnetic data was initially carried out as it was 
generated.  Post-processing of the data involved examining each survey line 
individually and annotating anomalies detected.  Using contouring software, magnetic 
data generated during the survey was contour plotted at 20, 50, and 200 gamma 
intervals for analysis and accurate location of the material generating each magnetic 
anomaly as well as determining the presence of clusters of targets.  Analysis of each 
target signature also included consideration of magnetic characteristics previously 
demonstrated to be reliable indicators of historically significant submerged cultural 
resources.  Of the magnetic anomalies that were not associated with a sonar target, 
none were found to have signatures indicative of a potentially significant submerged 
cultural resource that would be impacted by future dredging operations  

 
The detectable magnetic signature created by an object varies greatly depending on 
many factors.  The two dominant factors are the mass of the object and the distance of 
the sensor from the object creating the disturbance.  Other factors include the 
orientation of the object, direction the sensor is passed over or near the object, and 
background magnetic fields.  When searching for a specific type of object, such as a 
standard 55-gallon steel drum, the mass of steel (approx. 45 pounds) and detection  



 
 

11 

 
 

 
 
Figure 2. Magnetic signature of 1750 gamma target from the survey.   
 
 
distance can be used to approximate the size of the detectable signature.  With a 
minimum distance of 7 feet from the sensor (distance from sensor to the water plus 
water depth plus enough burial for the drum not to be exposed), a drum would be 
expected to have a signature of approximately 110 gammas in intensity.  All of the 
targets detected had a signature of at least 200 gammas and up to 1750 gammas, 
indicating greater mass than a drum.   
 
The magnetometer survey revealed 16 distinct magnetic anomalies, 3 of which were 
associated with side scan sonar targets.  Targets were found near the shorelines on the 
Northern, Eastern, and Western sides of the cove.  Material generating these 
signatures could often be seen as exposed pieces of pipe and other debris.  Targets in 
the middle of the cove appeared to be scattered, fairly small objects.  Only one of the 
magnetic anomalies had a signature indicative of a larger object.  That anomaly is 
near the side scan sonar target consisting of a cluster of small targets off the point in 
the South Eastern corner of the cove.  Initial probing attempts were unable to locate 
or identify the nature of the object generating the magnetic signature.   
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Figure 3. Magnetic signature of 100 gamma drum target.   
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Table of Magnetic Anomalies 
 

Name Easting Northing Description 
Mag-1 346848.5 259965.6 Fairly small single object 
Mag-2 346954.0 259956.8 Exposed pipe seen in sonar records 
Mag-3 347030.9 259967.6 Single object or possible cluster of small objects off of point 
Mag-4   347101.5 259964.5 Fairly small single object 
Mag-5 347194.7 259935.7 Cluster of targets located on or very near the shoreline 
Mag-6 347101.9 259841.5 Large target, initial probing attempts could not identify the object creating signature 
Mag-7 346991.2 259858.5 Fairly small single object 
Mag-8 347033.4 259815.2 Fairly small single object 
Mag-9 346996.8 259810.6 Probably a short section of pipe, seen in sonar records 
Mag-10 347022.1 259778.2 Shoreline debris.  Could be seen during the survey and in the sonar records 
Mag-11 346897.4 259748.3 Probably a short section of pipe 
Mag-12 346861.3 259828.6 Fairly small single object 
Mag-13 346838.6 259785.4 Fairly small single object 
Mag-14 346792.3 259780.2 Probably section of pipe 
Mag-15 346737.1 259838.4 Cluster of targets located on or very near the shoreline 
Mag-16 346768.5 259881.1 Single object or possible cluster of small objects 

 
 

Table 1.   Magnetic anomalies detected during the survey.  For unknown targets, the exact nature of the material generating the                  
target could not be determined based on the survey results.  The item was not visible from the surface or visible in the 
sonar records.  
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Figure 4. 50-Gamma magnetic contours from data collected during the magnetometer survey.  The intensity of the magnetic field 
disturbance for each target is indicated by the number of contours making up the target.   
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D. Side Scan Sonar Survey Data Collection and Results 
 
The side scan sonar survey encompassed the entire cove bottom within the survey 
area.  This survey was conducted using an Edgetech 4200-FS dual frequency 
100kHz/500kHz sonar system.  The RTK-DGPS was used for positioning and 
Hypack Max survey management software was used for survey control and ship track 
recording. This survey was conducted by lines longitudinally across the cove spaced 
approximately 20-feet apart, with one line as close to each shoreline as possible.  
Range was set to 25 meters per side, resulting in greater than 300% coverage.   
 
The side scan survey was designed to optimize resolution of the side scan sonar 
records.  Prior to commencing survey operations, the sonar was tuned and adjusted to 
find the optimal combination of control settings that yielded the best image.  Gain 
settings were adjusted as little as possible, to allow accurate post-processing.  Data 
was logged to the onboard computer for later review. 
 
Side scan sonar records were analyzed for evidence of objects exposed above the 
sediment of the cove.  Detected features were plotted at their locations on the geo-
referenced GIS drawing.  Targets marked included all sonar features with significant 
areal extent and acoustic shadow (indicating projection above the seafloor) and 
seafloor topographic features that could pose a threat to or serve as an obstruction for 
future dredging operations.  Sonar features were analyzed to determine locations, 
ranges, shadow lengths, scaled sizes, towfish heights and descriptions.    
 
Four sonar targets were found during the survey.  The shorelines, especially the 
Western shoreline, appear to have a significant number of submerged fallen trees and 
limbs.  Three of the four sonar targets appear to be pieces of pipe and are associated 
with magnetic anomalies.  The fourth sonar target appears to be a cluster of small 
targets off the point in the South-Eastern corner of the cove. 
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Figure 5.   Side scan sonar mosaic with sonar targets indicated.  Light patches in the cove are clusters of aquatic 

vegetation.  Fallen trees and debris can be seen along the shorelines.
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E.  Sub-Bottom Profiler Survey 
 
An ODEC Stratabox sonar system was used to collect the sub-bottom profiling data 
during the survey.  The principal objective of the survey was to collect sub-bottom 
images to identify the depth of bedrock, sediment thickness, subsurface sediment 
stratification, as well as to possibly locate buried objects.   
 
During the survey, the transducer was hard-mounted to the side of the survey vessel 
with the navigational antenna mounted directly over the transducer, eliminating offset 
errors.  The sensor was deployed at a depth between 1 and 3 ft to minimize 
interference from the vessel and to help avoid hitting rocks and other debris.  The 
navigational data was logged at one-second intervals by the ODEC Stratabox digital 
recording system  
 
During the sub-bottom survey, the data was observed in “real-time” on the Stratbox 
monitor.  The data displayed included the reflection coefficient of the sediment 
surface (a measure of the acoustic impedance contrast at the water/sediment 
interface), the relative amplitude of bottom and sub-bottom reflections, a cross-
sectional image of the last ~600 sub-bottom pulses that were recorded, as well as the 
current position, time, date, course and speed of the survey vessel. 

 
The depths of the sub-bottom reflections were calculated assuming a sound velocity 
of 1500 m/s.  This is a typical velocity for sediments that are water-saturated, which 
is a reasonable assumption given the rather shallow depths of penetration of the sub-
bottom system that was used.  Even if velocities varied on the order of 50 m/s, as a 
function of the different types of sediments and their water content, the possible 
errors in depth estimations would vary only on the order of tenths of feet for the depth 
intervals over which the reflections were observed. 
 
An initial test line indicated that the penetration into the sediment was very limited.  
The seismic data as seen in the electronic records is strongly indicative of gas in the 
sediments at the immediate water/sediment interface. This conclusion was supported 
by the number of strong multiples often up to six being seen in the seismic section. 

 

No interpretable sub-bottom reflectors are seen either before or after the arrival of the 
first multiple reflector.  The weak bottom-parallel reflectors seen on the analog 
records are residuals from the source signal and include reflecting modes caused by 
the system geometry.  They are prominent because of the very high reflection 
characteristics of the gas-entrained bottom sediments. These bottom conditions 
existed in all the survey lines undertaken. 
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Penetration over the entire survey area was typically less than 2 feet.  The sub-bottom 
profiling was unsuccessful in terms of its ability to detect buried debris or to generate 
geologic cross-sections of the sub-bottom sediments or bedrock.  The principal 
limiting factors to the quality of the sub-bottom data were the presence of organic, 
gaseous, materials in the shallow sub-bottom, the relatively shallow water depths, and 
the similar nature of the sub-bottom sediments in the survey area.  Depth of 
penetration of the sub-bottom acoustic signal was limited primarily by the presence of 
organic-rich silts along the cove bottom.  Decomposition of the leafy and organic 
material in these sediments produces gas.  Since gases are characterized by very high 
acoustic impedance (the product of a material’s density and sound velocity) contrasts 
with surrounding materials, when trapped, they limit the passage of sound waves 
deeper into the sub-surface.  During the vibracoring activities, it was apparent that 
there was significant gas in the sediment as an area about 20 feet in diameter around 
the vibracore would bubble as the sample was being taken.  The shallow waters 
exacerbated the problem of multiples in the sonar data.  Multiples are generated by 
sound energy reverberating in the water column as opposed to penetrating into the 
sub-bottom.  In the sub-bottom profiles, the presence of multiples, which essentially 
parallel the cove bottom, mask the presence of possible deeper reflection events.   
 

F.  Vibracoring Activities 
 
Sediment cores were taken and analyzed to help ground-truth the sub-bottom profiler 
results and help characterize the subsurface geology.   A Rossfelder P-3 vibracorer 
was used in order to get penetrations over 8 feet below the surface of the sediment.  
Cores were taken at 17 locations inside the cove and 6 locations outside of the cove.  
A 4-inch diameter steel barrel was used in conjunction with soft liner to facilitate 
sample analysis and inspection.  All cores were logged and field classified by 
geologists from MACTEC.   



 
 

 

 

III. PROJECT CONCLUSIONS 
 
The primary goal of the geophysical survey was to perform a bathymetric and 
geophysical survey of the shallow freshwater Mashapaug Cove at the former 
Gorham Manufacturing Facility in Providence, Rhode Island.     
 
The survey work encompassed the entire bottom of the cove from bank to bank, 
and a short distance out into the main body of Mashapaug Pond.  The survey work 
results were produced in Rhode Island State Plane feet NAD83 for the horizontal 
datum North American Vertical Datum 1988 (NAVD88) for the vertical datum. 
 
The geophysical survey was conducted between June 19, 2006 and June 22, 2006.  
Technologies and techniques employed included side scan sonar, sub-bottom 
profiler, fathometer, magnetometer, real-time kinematic differential global 
positioning (RTK-DGPS), and vibracoring.  Survey lines were run across the cove 
using the side scan sonar and magnetometer.  Survey lane spacing for the 
magnetometer and side scan sonar surveys was 20 feet.  Survey lines were 
subsequently run using the fathometer and sub-bottom profiler.  Survey lane 
spacing for the fathometer and sub-bottom profiler was 10 feet. 
 
An Innerspace Technologies model 455 fathometer was used to conduct the 
hydrographic survey.  A Trimble RTK-DGPS system was used for both horizontal 
positioning and vertical positioning in order to collect vertical corrections for any 
variations in the water level of the cove.  Positioning data was collected from the 
RTK-DGPS and electronically paired with the soundings from the Innerspace 
Technologies IT-455 fathometer in Hypack Max 4.3a survey control software.  
Following the survey, the data was processed, point plotted, and contoured with 
elevations presented in depth of water at the time of the survey.  Pond level during 
the survey was constant at an elevation of 34.9 feet NAVD88.    
 
An Edgetech 4200-FS dual frequency 100kHz/500kHz side scan sonar system 
was used for this survey.  Range scale was set to 25 meters, which resulted in 
greater than 300 percent insonification of the lake bed.  Following the survey, the 
individual records were analyzed to detect any man-made targets that might be 
present. Four sonar targets were found during the survey.  Three of these appear 
to be pieces of pipe.  The other appears to be a small cluster of targets off the 
point in the South-Eastern corner of the cove. The sonar records were mosaiced 
using Chesapeake Technologies SonarWeb Pro software to provide a better 
overall view of the survey area and to produce a single geo-referenced image of 
the survey area. 
 
The magnetic survey was conducted using a Geometrics G-882 marine cesium 
magnetometer system.  The primary objective was to detect exposed and buried 
ferrous objects within the survey area.  During the survey, the sensor was 
deployed off the bow of an all aluminum vessel to allow it to be towed through 



 
 

 

very shallow water and yet have no interference from the vessel itself.  The 
magnetometer survey identified 16 magnetic anomalies during the survey.  Of 
those, three were associated with side scan sonar targets.  Of the magnetic 
anomalies that were not associated with a sonar target, none were found to have 
signatures indicative of a potentially significant submerged cultural resource.   
 
An ODEC Stratabox sonar system was used to collect the sub-bottom profiling 
data during the survey of the cove.  The principal objective of the survey was to 
collect sub-bottom images to identify the depth of bedrock, sediment thickness, 
subsurface sediment stratification, as well as to possibly locate buried objects.  
During the survey, the sensor was deployed at a depth between 1 and 3 feet to 
minimize interference from the vessel and to help avoid hitting rocks and other 
debris.   
 
Penetration over the entire survey area was typically less than 2 feet.  The sub-
bottom profiling was unsuccessful in terms of its ability to detect buried debris or 
to generate geologic cross-sections of the sub-bottom sediments or bedrock.  The 
principal limiting factors to the quality of the sub-bottom data were the presence 
of organic, gaseous, materials in the shallow sub-bottom, the relatively shallow 
water depths, and the similar nature of the sub-bottom sediments in the survey 
area.  Depth of penetration of the sub-bottom acoustic signal was limited 
primarily by the presence of organic-rich silts along the cove bottom.  
Decomposition of the leafy and organic material in these sediments produces gas.  
Since gases are characterized by very high acoustic impedance (the product of a 
material’s density and sound velocity) contrasts with surrounding materials, when 
trapped, they limit the passage of sound waves deeper into the sub-surface.  
During the vibracoring activities, it was apparent that there was significant gas in 
the sediment as an area about 20 feet in diameter around the vibracore would 
bubble as the sample was being taken.  The shallow waters exacerbated the 
problem of multiples in the sonar data.  Multiples are generated by sound energy 
reverberating in the water column as opposed to penetrating into the sub-bottom.  
In the sub-bottom profiles, the presence of multiples, which essentially parallel 
the cove bottom, mask the presence of possible deeper reflection events.   
 
Sediment cores were taken using a Rossfelder P-3 vibracorer and 4-inch diameter 
steel barrel with a flexible liner.  Cores were taken at 17 locations inside the cove 
and 6 locations outside of the cove to a depth of over 8 feet below the surface of 
the sediment.  Cores were turned over to inside their flexible liners to MACTEC 
personnel for characterization and sample extraction. 
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Equipment Specifications 



 
 

  



 
 

  



 
 

 



 
 

 

 
 
 
 
 



 
 

 
 



 
 

  



 
 

  



 
 

  



 
 

 

 
DESCRIPTION  
The Innerspace Technology Model 455 Survey Depth Sounder provides analog and digital depth 
on high resolution LCD display screens. The small, lightweight unit is ideal for use on small boats 
for hydrographic and GIS surveys, and also has applications on general purpose workboats and 
Corps of Engineers reconnaissance vessels. The 455 has most of the capabilities of Innerspace’s 
legendary thermal printing depth sounder recorders, except for the thermal chart recording, plus it 
has many new features. Designed with the operator in mind, the easy-to-use menu is controlled 
via up / down, left / right arrows; no numerical entries are required and, when power is turned off, 
all entries are saved for next power on. In the operation mode, operator entries are always in view 
on the LCD display screen, along with the large numeral, digitized depth.  The 455’s analog 
display provides a continuous, high resolution bottom profile with alphanumerical annotation of 
pertinent information including: Speed-of-Sound, Tide, Draft, Time and Fix Number. For a hard 
copy, a screen print of the analog data may be sent to a standard computer printer or it can be 
stored internally on a 24 or 48 mb integrated circuit for later recall. 
 
 
 
 
 
 



 
 

 

SPECIFICATIONS  

GRAPHIC DISPLAY  
•  640 x 480 Pixel Monochrome Transflective LCD with Backlight and Contrast Control  
•  5 ¾ in. x 4 ¾ in. viewing area  
•  Emulates paper chart recorder  

 
NUMERIC DISPLAY  

•  4 lines x 40 characters with large 1 in. high numerics and Backlight 

 
OPERATION  

•  Menu driven parameter selection on alphanumeric display 

 
PARAMETER SELECTION  

•  Speed-of-Sound, Tide, Draft, Gate Width, Scale, Backlight, Com Ports and many more 

 
RESOLUTION  

•  .1 Unit graphic and numeric 

 
DEPTH RANGES  

•  0-45, 40-85, 80-125, 120-165, 160-205 Feet or Meters (dm and cm selection)  
•  Multipliers: 1, 2, 10  
•  Auto Ranging  

 
ANNOTATION  

•  LCD graphic display numerically displays Speed-of-Sound, Tide, Draft, Date, Time, Depth, 
Fix number and GPS Data 

 
TRANSMITTER  

•  Front panel switch selectable power levels: 250 watts to 10 watts in 4 levels 

 
RECEIVER  

•  Time varied automatic gain adjustment under microprocessor control 20 or 30 Log  
•  Front panel manual gain control 20db  
•  Adjustable Blanking  

 
DIGITIZER  

•  Range Gated (selectable widths)  
•  Initial Depth Entry  
•  4 Modes of Operation  
•  Gate Mark on Graphic Display  

 
UTILITIES  

•  Depth Simulator  
•  Chart Speed  

. •  Screen capture to memory  



 
 

 

 
INPUTS/OUTPUTS  

•  RS232 Port A  
•  RS232 Port B  
•  RS232 Port C  
•  Parallel Port  
•  Keyboard and VGA Port  
•  GPS Antenna with GPS option  
•  Floppy Port  

 
TRANSDUCER  

•  200kHz 8°  
•  Optional: 200kHz 3°  

 
POWER  

•  12VDC, 2½ Amp  

ENCLOSURE  
•  Drawn aluminum case  
•  Aluminum panel painted to resist corrosion.  
•  Removable handle and soft carry bag included.  

 
OVERALL SIZE  

•  13 in. Wide x 9 in. High x 9 in. Deep  
•  38.1 cm Wide x 22.86 High x 22.86 Deep  

 
WEIGHT  

•  15 lb.  
•  6.8 kg  

 
OPTIONS:  

•  Heave sensor  
•  Remote VGA display  
•  Tabletop / overhead mounting bracket  
•  Custom annotation (1 Line 40 Characters)  
•  Remote readout (large numeric)  
•  Continuous analog storage, 48mb  
•  AC power supply  
•  Portable transducer mounts  
•  Floppy Disk Drive in travel case  
•  Mini keyboard (89 key) and adapter cable  
•  125 kHz transceiver and transducer 125kHz 7º  
•  Laplink software  
•  Color graphic display  



 
 

 

 

 
 



 
 

 

 
 




