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MARINE CESIUM MAGNETOMETER MODEL G-882 SERIES 
 

The Geometrics cesium magnetometer provides a scalar measurement of the earth’s magnetic 

field intensity expressed in nano-Teslas (nT) or gammas ( ).  In the marine environment, geology 

and man-made objects create an external magnetic field, which disturbs the earth’s primary 

magnetic field.  This change affects the rate of energy transition (Larmor frequency) of cesium 

atoms from a higher to a lower excitation level in which case, the magnetic field is determined 

exclusively by the strength of the external field. 

 

The G-882 cesium magnetometer has a very high sensitivity and sample 

rate due to the accuracy of the larmor frequency counter, (i.e. 0.002 nT at 

10 samples per second).  The frequency readings can be acquired and 

concatenated from up to six individual sensors to provide a sequential RS-

232 data stream for transmittal through a tow cable as long as 2,500 feet.  

Additionally, the system is capable of providing digital readings such as 

depth, altitude and water temperature by providing each larmor counter 

with up to eight A/D converters that allow analog inputs from transducers 

or sensors.  The data can be transmitted locally to a host CPU to interface 

with side scan sonar or a ROV system.  Also, one of the main advantages 

of the cesium magnetometer design is that the “Doppler Effect” given by 

the rotation of the sensor in rough seas is an order of magnitude less for 

cesium since it has inherent low noise characteristics; therefore, the system 

is more tolerable to movement reducing the source of troublesome noise. 

 

Adjustments to get the cesium sensor in the operating “active zone” 

include mounting the sensor in such a way that the earth’s magnetic field is 

not less than 6 degrees from the sensor’s centerlines of length and width.  

This is generally achieved at the beginning of a survey by tilting or rolling 

the sensor, or rotating the shifting keel weight. 

 

When two or more sensors are used, magnetic gradient data is obtained, 

which offers enhanced detection of small anomalies, diurnal free total field profiles and 

improved noise rejection. 

 

During field operation, the incoming signal amplitude is stored in files by lines with a Julian date 

and time, line number, voltage, and ambient magnetic field.  A graphic presentation of the 

magnetometer data is displayed in real-time, and a hard copy output of the recording is sent to a 

line printer.  The magnetometer is also equipped with a depth sensor, and the depth is output 

periodically on the hard copy record.           
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GEOACOUSTICS SIDE SCAN SONAR 
 

OPERATING PRINCIPLE: Self-oscillating split-beam Cesium Vapor (non-radioactive) 

OPERATING RANGE: 20,000 to 100,000 nT 

OPERATING ZONES: 

The earth’s field vector should be at an angle greater than 6º from 

the sensor’s equator and greater than 6º away from the sensor’s long 

axis. Automatic hemisphere switching. 

CM-221 COUNTER SENSITIVITY: 
<0.004 nT √Hz rms. Typically 0.02 nT P-P at a 0.1 second sample 
rate or 0.002 nT at 1 second rate. Up to 10 samples per second 

HEADING ERROR: ±1 nT (over entire 360º spin and tumble) 

ABSOLUTE ACCURACY: <3 nT throughout range 

OUTPUT: RS-232 at 9600 Baud 

MECANICAL:   

     Sensor Fish: 

Body 2.75 in. (7cm) dia., 4.5 ft (1.37m) long with fin assembly ( 11 

in. cross width), 40 lbs. (18 kg) Includes Sensor and Electronics and 

1 main  weight. Additional collar weights are 14 lbs (6.4kg) each, 
total of 5 capable 

     Tow Cable: 

Keval Reinforced multiconductor tow cable.  Breaking strength 

3,600 lbs, 0.48 in OD, 200 ft maximum.  Weights 17 lbs (7.7 kg) 

with terminations. 

OPERATING TEMPERATURE: -30ºF to +122ºF (-35ºC to + 50ºC) 

STORAGE TEMPERATURE: -48ºF to +158ºF (-45ºC to +70ºC) 

ALTITUDE: Up to 30,000 ft (9,000 m) 

WATER TIGHT: O-Ring sealed for up to 9000 ft (2750 m) depth operation 

POWER: 24 to 32 VDC, 0.75 amp at turn-on and 0.5 amp thereafter 

ACCESSORIES:  

     Standard: CM-201 View Utility Software operation manual and ship case 

Optional: Telemetry to 10Lm coax, gradiometer (longitudinal or transverse) 

     MagLog LiteTM Software: 

Logs, displays and prints Mag and GPS data at 10 Hz sample rate. 
Automatic anomaly detection and single sheet Windows printer 

support 
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The GeoAcoustics Side Scan Sonar System is an industry standard high-resolution search and 

survey instrument designed both object location and the study of sea floor geology.  The 

GeoAcoustics Side Scan Sonar System employs a surface based Model SS981 Transceiver and 

Model 159 Tow Vehicle with two Model 196D Transducers and a Model SS982 Sub-surface 

Electronic bottle.  A real time data acquisition and processing system can be used to provide 

high-resolution graphics, digital data storage, and imaging processing.  The system offers 

frequency operation modes of low frequency (114 kHz) and a high frequency (410 kHz).  

 

The GeoAcoustics dual frequency Side Scan Sonar system is a multiplexed system. All power, 

control signals and received sonar signals as well as optional data telemetry are multiplexed onto 

a standard armored single coaxial cable, which also act as the tow-cable.  This simplified tow-

cable configuration virtually eliminates cross talk between channels.   

 

The Deck Unit is used to control and condition the signals from the tow-fish.   With the addition 

of a thermal paper recorder the data can be printed out in real time. 

 

The compact subsea electronic pressure vessel (GeoAcoustics Model No. SS982) contains side 

scan sonar transmitter and receiver 

modules. It can be fit onto the standard 

GeoAcoustic 159 side scan to-fish or on a 

standard profiler tow-fish when used as 

part of a combined side scan and profiler 

system.  The port and starboard side scan 

transducer units are fitted on either side of 

the tow-fish. Each contaning two arrays, 

operating at 114 kHz or 410 kHz. These 

side scan transducers convert electronic 

energy to acoustic signals of high 

intensity.  These acoustic signals travel 

through the water at approximately 1500 

ms-1 until they reach the seabed, where 

some of the energy is returned back to the 

transducers.  This acoustic return energy is converted by the same transducer to a much lower 

voltage electronic signal which is accepted by the receiver electronics and processed using time 

varied gain (TVG) and then converted to separate frequencies and transmitted back to the surface 

unit. 

 

 

 

 

Specifications: 

Transceiver – Model SS981: 
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General  

Power requirements  110/240 VAC switchable, 40-60 Hz, 50 W, optional 24 VDC.  

Size  43.2 cm W x 45.7 cm D x 18.7 cm H.  

Weight  16 kg.  

Temperature Storage:  -20 to 75 °C Operating: -5 to 50 °C.  

Humidity  10% to 95% RH, non-condensing.  

Mounting  The unit is suitable for either bench or rack mounting.  

 

Operating Specification  

Power output to tow vehicle  150 VDC ±3 VDC, 100 mA average, 320 mA peak.  

Key burst out  455 kHz, pulse width selectable 16 Vpp, PRR determined by key 

source.  

Key input  Positive CMOS or TTL, 10 kW input impedance.  

 
Receivers  
Modulation frequency  Port 135 kHz, Starboard 65 kHz.  

Bandwidth  15 kHz.  

Sensitivity  6 mV rms input produces 800 mV rms output with a 20 dB signal-

to-noise ratio (all gain maximum).  

Input impedance  5 k W .  

Output impedance  600 W  on all outputs.  

Dynamic range Gain:  adjustable over 60 dB range. TVG: -20 to +20 dB maximum AGC: 

-34 dB maximum.  

Output  Selectable signal envelope or amplitude modulated 12 kHz.  

TVG delay  3.3 ms minimum, 330 ms maximum.  

Event mark  5 Vpp, 12 kHz, front panel push button or BNC input requiring 

CMOS or TTL level pulse. Produces visual mark on recording 

media.  

Key out  0.6 ms CMOS/TTL compatible.  

Modes  100 kHz and 500 kHz operation. Raw signal and processed signal. 
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HYDROTRAC PORTABLE SURVEY ECHO SOUNDER 

 
 

HYDROTRAC™ was specifically designed to work on 

small survey boats and inflatable watercraft in rugged 

conditions such as surf zones.  While being compact and 

portable, it is fully waterproof during operation. 

HYDROTRAC™ incorporates the thermal printer and 

advanced features of Odom’s established ECHOTRAC™ 

line of echo sounders and is competitively priced. 
 

 

 

 

SPECIFICATIONS  

Frequency 200kHz (standard); 210, 40, & 33 kHz (optional)  

Output Power 500 Watts  

Power Requirement 11-28 VDC (standard); 110/220 VAC (optional)  

Ports 2  (RS232 or RS422)  

FEATURES 

8.5” Thermal Printer (fax paper)  
LCD display (1”high)  
Sealed Keypad Controls  
Manual/Remote Mark Command  
Auto Scale Change (phasing)  
GPS input  
Heave Input from Motion Sensor  
Annotation Printed on Chart  
Auto Pulse Length, AGC & TVG  
Output: NMEA, ECHOTRAC, etc.  
Waterproof 
Lightweight (32 lbs. / 14.5Kg)  
Small Size (14 in. high x 16.75 in. wide x 8" deep) (356mm high x 425mm wide x 203mm deep) 
Resolution 0.1 feet or 0.01 meters  

CONTROLS  

Sensitivity  
Chart On/Off & Advance  
Event Mark  
Transmit Power (High/Med/Low)  

TOUCH PAD SETTINGS 

Draft & Velocity  
Time & Date  
Chart Width & Center  
Blanking  
Calibration Gate  
Fix Interval  
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C-NAV  DIFFERENTIAL GPS 
 

C-NAV
®
 is a globally corrected differential GPS system owned and operated by C&C 

Technologies, Inc. The C-NAV
®
 GPS Receiver combines a dual-frequency, geodetic grade, GPS 

Receiver with an integrated L-BAND communication RF detector and decoder all linked by an 

internal microprocessor.  C-NAV
®
 uses monitoring stations strategically located around the 

globe to provide worldwide accuracies on the order of 0.10m (4 inches). 

 

 
Infrastructure: 

The system utilizes the GPS satellite system, L-band communication satellites, and a worldwide 

network of referencing stations to deliver real-time high precision positioning.  To provide this 

unique service, C-Nav has built a global network of dual-frequency reference stations, which 

constantly receive signals from the GPS satellites as they orbit the earth.  Data from these 

reference stations is fed to the USA processing centers in Torrance, California, and Moline, 

Illinois where they are processed to generate the differential corrections.  From the two 

processing centers, the correction data is fed via redundant and independent communication links 

to satellite uplink stations at Laurentides, Quebec, Canada; Perth, Australia; Burum, the 

Netherlands; Santa Paula, California; Auckland, New Zealand; and Southbury, Connecticut for 

rebroadcast via the geostationary satellites.   

 

The key to the accuracy and convenience of the C-Nav system is the source of SBAS 

corrections.  GPS satellites transmit navigation data on two L-band frequencies.  The C-Nav 

reference stations are all equipped with geodetic-quality, dual-frequency receivers.  These 

reference receivers decode GPS signals and send precise, high quality, dual-frequency 

pseudorange and carrier phase measurements back to the processing centers together with the 

data messages, which all GPS satellites broadcast.  At the processing centers, C-Nav’s 

proprietary differential processing techniques used to generate real time precise orbits and clock 

correction data for each satellite in the GPS constellation.  This proprietary Wide Area DGPS 

(WADGPS) algorithm is optimized for a dual-frequency system such as the C-Nav Correction 

Service in which dual-frequency ionospheric measurements are available at both the reference 

receivers and the user receivers.  It is the use of dual-frequency receivers at both the reference 

stations and the user equipment together with the advanced processing algorithms, which makes 

the exceptional accuracy of the C-Nav system possible. 
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Creating the corrections is just the first part.  From our two processing centers, the differential 

corrections are then sent to the Land Earth Station (LES) for uplink to L-band communications 

satellites.  The uplink sites for the network are equipped with C-Nav-built modulation 

equipment, which interfaces to the satellite system transmitter and uplinks the correction data 

stream to the satellite that broadcasts it over the coverage area.  Each L-band satellite covers 

more than a third of the earth.  Users equipped with a C-Nav precision GPS receiver actually 

have two receivers in a single package, a GPS receiver and an L-band communications receiver, 

both designed by the C-Nav for this system.  The GPS receiver tracks all the satellites in view 

and makes pseudorange measurements to the GPS satellites.  Simultaneously, the L-band 

receiver receives the correction messages broadcast via the L-band satellite.  When the 

corrections are applied to the GPS measurements, a position measurement of unprecedented real 

time accuracy is produced. 
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INSTRUMENT SETTINGS 

 

COASTAL PROTECTION AND RESTORATION AUTHORITY 

SUBBOTTOM PROFILER SURVEY 

CAMERON-CREOLE WATERSHED 

GRAND BAYOU MARSH CREATION PROJECT (CS-54) 

CALCASIEU LAKE, CAMERON PARISH 

  

GEOACOUSTICS SIDE SCAN SONAR 

Range = 50 meters per channel 

Record Divisions = 25 meters 

Frequency = 410 kilohertz 

Setback =   0 feet (Towed from Bow) 

 

EDGETECH MODEL 216 SUBOTTOM PROFILER 

Record Length =  35 msecs 

Record Division =  10 msecs 

Delay =   0 msecs 

Frequency = 2 to 16 kilohertz 

Transducer Depth = 2 feetl 

Setback =    13 feet 

 

 

ODOM ECHOTRAC BATHYMETRIC SYSTEM 

Record Length = 40 feet 

Record Divisions =   5 feet 

Setback = 0 feet  

Frequency = 200 kilohertz 

Velocity Input = 5,000 feet/second 

 

SURVEY VESSEL 

M/V C-Star  

Average speed during survey = 3.5 knots 
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UNIDENTIFIED MAGNETIC ANOMALY TABLE 

Ref. 

No. 
Line No. 

Shot 

Point 

Signature 

Type 

Amp. 

(γ) 

Dura. 

(ft) 

LOUISIANA SOUTH, ZONE: 1702 

NAD 83 NAD 83 

X (ft) Y (ft) Lat. (°) Long. (°) 

1 1 18.88 Monopole 24 33 2,644,583.07 506,120.17 29.876406 -93.341015 

2 1 26.97 Monopole 8 26 2,644,785.56 506,114.63 29.876400 -93.340376 

3 1 70.80 Monopole 14 113 2,645,880.89 506,074.04 29.876341 -93.336918 

4 1 80.27 Monopole 47 116 2,646,117.87 506,078.46 29.876365 -93.336171 

5 1 76.74 Monopole 716 125 2,646,030.00 506,082.00 29.876370 -93.336449 

6 1 99.74 Monopole 2 16 2,646,604.38 506,077.83 29.876386 -93.334636 

7 1 115.53 Monopole 7 30 2,646,999.02 506,058.61 29.876352 -93.333390 

8 1 209.28 Monopole 24 38 2,649,343.30 506,029.62 29.876385 -93.325992 

9 1 256.53 Monopole 3 36 2,650,523.65 506,014.95 29.876401 -93.322268 

10 1 360.73 Monopole 2 26 2,653,128.60 505,978.81 29.876426 -93.314047 

11 1 417.78 Monopole 33 28 2,654,554.93 505,943.63 29.876397 -93.309546 

12 1 454.57 Monopole 4 36 2,655,474.53 505,933.17 29.876412 -93.306644 

13 1 541.48 Monopole 881 416 2,657,646.17 505,889.33 29.876394 -93.299790 

14 1 593.43 Monopole 23 33 2,658,944.98 505,866.35 29.876392 -93.295691 

15 1 612.62 Monopole 15 25 2,659,424.61 505,858.36 29.876392 -93.294178 

16 1 617.41 Monopole 4 23 2,659,544.09 505,844.68 29.876360 -93.293800 

17 1 619.70 Monopole 4 48 2,659,601.49 505,842.06 29.876356 -93.293619 

18 1 622.35 Monopole 4 26 2,659,667.67 505,847.66 29.876374 -93.293411 

19 1 751.14 Monopole 2 22 2,662,886.97 505,806.51 29.876412 -93.283252 

20 1 795.95 Monopole 2 15 2,664,007.49 505,785.72 29.876407 -93.279716 

21 1 802.63 Monopole 29 37 2,664,174.65 505,789.78 29.876426 -93.279188 

22 1 826.26 Monopole 30 94 2,664,764.86 505,754.72 29.876358 -93.277325 

23 1 851.69 Dipole 4836 147 2,665,400.31 505,742.78 29.876354 -93.275319 

24 1 896.17 Monopole 7 41 2,666,512.24 505,731.64 29.876376 -93.271811 

25 1 917.05 Monopole 13 36 2,667,034.31 505,729.43 29.876394 -93.270163 

26 1 946.47 Monopole 581 110 2,667,769.57 505,709.09 29.876372 -93.267843 

27 1 957.04 Monopole 53 95 2,668,034.16 505,709.60 29.876386 -93.267008 

28 1 1004.76 Monopole 49 52 2,669,227.00 505,690.43 29.876388 -93.263244 

29 1 1082.10 Monopole 49 19 2,671,159.84 505,658.22 29.876389 -93.257144 

30 1 1099.58 Monopole 40 39 2,671,596.84 505,642.15 29.876365 -93.255764 

31 1 1120.42 Monopole 17 19 2,672,117.63 505,616.67 29.876319 -93.254120 

32 1 1167.68 Dipole 199 57 2,673,299.16 505,616.75 29.876374 -93.250392 

33 1 1173.79 Monopole 44 40 2,673,451.733 505,610.11 29.876362 -93.249911 

34 1 1196.99 Monopole 34 30 2,674,031.17 505,606.45 29.876379 -93.248083 

35 1 1241.94 Monopole 3 21 2,675,155.11 505,574.35 29.876342 -93.244535 

36 1 1273.96 Monopole 72 31 2,675,955.45 505,553.86 29.876323 -93.242009 

37 1 1276.18 Dipole 3 21 2,676,011.03 505,548.56 29.876311 -93.241833 

38 1 1297.36 Monopole 2 17 2,676,540.58 505,560.06 29.876366 -93.240163 

39 1 1304.62 Monopole 10 28 2,676,722.26 505,542.80 29.876327 -93.239589 

IDENTIFIED MAGNETIC ANOMALY TABLE 
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Ref. 

No. 
Line No. 

Shot 

Point 

Signature 

Type 

Amp. 

(γ) 

Dura. 

(ft) 
X (ft) Y (ft) Lat. (°) Long. (°) Description 

40 1 1080.60 Dipole 711 119 2671122 505656 29.876381 -93.257262 Texaco 11 

41 1 1111.42 Monopole 127 377 2671893 505640 29.876371 -93.254829 Conoco 1 

42 1 1175.70 Monopole 114 513 2673500 505611 29.876368 -93.249759 Conoco 2 
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BREINER NOMOGRAM (1973) 

 

INSTRUCTIONS FOR USE: 

To use the nomogram, select a given weight or type of object from among the diagonal labeled lines.  

Then choose a distance along the bottom line (abscissa) of the graph and follow a vertical line upwards 

from that distance until it intersects the diagonal line of the selected object.  At that point, move 

horizontally to the left to a value on the vertical axis (ordinate) of the graph and read the intensity in 

gammas. 

 

At a given distance, the intensity is proportional to the weight of the object.  Therefore, for an object 

whose weight is not precisely that of the labeled lines, simply multiply the intensity in gammas by the 

ratio of the desired weight to the labeled weight on the graph.  If the distance desired does not appear on 

the graph, remember that for a typical object, the intensity is inversely proportional to the cube of the 

distance, and for a long pipeline, the intensity is inversely proportional to the square of the distance 

between magnetometer sensor and object.  Due to the many uncertainties described herein, the estimates 

derived from this nomogram may be larger or smaller by a factor of 2 to 5 or perhaps more.    
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