
 

 

1-1  Common Grid  
 
a.  General.  The mission of the Marine  artillery 
surveyor is to provide a common grid.  This means that 
all fire support and targeting assets are oriented the 
same with respect to azimuth, position, and elevation, 
to a prescribed accuracy. 
 
b.  The establishment of a common grid is a command 
responsibility.   
 
c.  To provide a common grid is to provide data to the 
required accuracy which will permit: 
 
     Massing of fires:  bringing more than one firing unit 
to bear against a common target at the same time 
without prior adjustment or registration of separate 
artillery units. 
 
     Delivery of surprised observed fires:  Accurate 
and timely fires against enemy positions with no 
adjustment from targeting assets (i.e.. FOs, radar).  If 
fires must be adjusted, the element of surprise is lost. 
 
      Delivery of effective unobserved fires:  Effective 
and timely fires against enemy positions which are not 
observed (i.e. group and series targets, prep fires).  
Without survey, unobserved fires can only be effective 
if the target had been previously fired upon. 
 
      Transmission of target data from one unit to 
another:  The ability of one firing unit to provide 
locations of adjusted targets to another firing unit for 
subsequent engagement by that unit, or for massing 
fires.  
 
      Allow a firing unit to carry a registration 
forward to a new position:  This is necessary when 
moving a battery from one primary position to another 

as well as when moving to an alternate or 
supplementary position.  A common grid is also 
required between a firing position and an offset 
registration point.    
 
d.  Common grid does not apply only to the artillery,  it 
must be established throughout the battlefield and 
constantly maintained for use by all fire support assets. 
 
1-2  Components of  a Common Grid 
 
a.  General.  A common grid is the sum of all 
components of relative survey, as well as the geodetic 
system, coordinate system ,  and the projection/grid 
system of the operational area.   
 
b.  Geodetic System.  A geodetic system consists of 
both a horizontal and vertical datum.  In contingency 
terms, they may be referred to as operational datums.  
Operational datums must be listed in the operations 
order for any operation, whether a training exercise or 
an actual contingency.   
 
    1.  Operational Horizontal Datum.  The selection 
of an operational horizontal datum must be made at the 
highest possible level with the guidance of survey 
personnel.  Because the US Navy and US Air Force 
operate solely in WGS-84, all joint operations must be 
conducted in that datum.  Otherwise, the selection of the 
operational datum should made with consideration 
directed towards datums on available mapping products, 
programmed datums/ellipsoids in the fire support assets 
(i.e.. BCS, PADS, PLGR, IFSAS, etc.), and datum 
transformation capabilities of the units and equipment.  
 
   2.  Operational Vertical Datum. The operational 
vertical datum, while not as important as the horizontal 
datum, must be considered and selected at the highest 
possible level; again, with the guidance of survey 

CHAPTER 1 
MISSION, ORGANIZATION, AND DUTIES 

 
    The missions, responsibilities, and duties of the Marine artillery surveyor are as varied as 
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the organization and operations of a survey section.      
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personnel.  This selection is very important to ground 
elements using GPS receivers.  While most receivers 
can provide Mean Sea Level (MSL) data from the 
measured ellipsoid height, they do not have the ability 
to provide local vertical datums (i.e.. Mean Low Water, 
Panama Canal Lock Datum, etc.).  Also, many mapping 
products are not produced using MSL.  Mean Sea Level 
should be the selected vertical datum; however, if 
mapping products and local survey control are of a 
different reference, surveyors in the area must produce 
conversion constants for small regions in the 
operational area.  The important thing is to ensure that 
all personnel, not just the artillery, are using the same 
reference for elevation. 
 
c.  Coordinate System.  The coordinate system used is 
generally not a major concern in terms of common grid.  
Most fire support systems are programmed to operate in 
geographic coordinates or the UTM/UPS grid systems.  
Most military maps are produced in those systems.  
Several things must be known about the coordinate 
systems being used:    
 
    1.  Geographic coordinates are the most commonly 
used coordinate system and  several types of geographic 
systems exist.  More importantly, the Greenwich 
Meridian is not the only reference for 0° longitude.  For 
example, some systems reference the Paris Meridian as 
0° longitude.  If the Greenwich Meridian is not 
referenced as 0° longitude, then a grid system other than 
UTM or UPS must be used.  In these cases, surveyors 
must produce UTM/UPS overlays to be reproduced for 
use by all personnel and fire support assets to ensure a 
common grid. 
 
    2.  A grid system is applied to a map projection; a 
map projection is oriented on a reference ellipsoid by 
means of some three-dimensional coordinate system, 
usually geographic coordinates.  Therefore, the 
coordinate system in some ways determines the 
projection and grid system used. 
 
    3.  A horizontal datum can be fixed to the surface of 
the ellipsoid at a specific location and orientation.  This 
location (datum point) is generally defined in terms of 
geographic coordinates.              
 
d.  Projection/Grid System.  Most current fire support 
systems are designed to operate solely in the Transverse 
Mercator Projection with either geographic coordinates 
or the Universal Transverse Mercator (UTM) Grid 
System.  Some can operate in the Polar Stereographic 
Projection with either geographic coordinates or the 
Universal Polar Stereographic (UPS) Grid System.  In 

many areas, the mapping products will be produced in 
other projections or grids not available in fire support 
systems. (e.g., Tunisia is currently mapped in Lambert 
Projection with a Lambert type grid system.)  The 
surveyor must produce overlays in a usable system, to 
ensure a common grid exists over the entire battlefield.   
 
e.  Relative (Common) Survey.  Relative survey means 
that all points (stations) of concern are common or 
relative to each other.  This can happen in several ways. 
 
    1.  All stations surveyed in the same network, 
regardless of the survey methods used, are relative to 
specific points.  Those points being the known control 
used to fix and adjust those networks. 
 
    2.  Stations surveyed from other points which have 
already been listed as common are relative to those 
stations within that unit's specified level of accuracy.  In 
other words, if a battalion survey section establishes a 
battery position (OS and EOL) from 4th order or higher 
common control, the battery position is common to the 
higher order control, but at a 5th order accuracy.   
 
    3.  All stations surveyed from a point whose location 
was obtained by hasty methods (map spot, hasty 
resection) or from absolute methods (4000 MSGR, 
PLGR) are common to that point; however, they are not 
common to any local control.    
 
    4.  Stations not already common to another network 
can be made common by adjustment, or by conversion 
to common control calculations (see Chapter 13). 
 
   5.  In order for two stations to be considered common, 
they must meet the requirements of paragraphs b-e 
above.  They must be referenced to the same datum/ 
ellipsoid, be developed from the same map projection, 
and the grid system and/or coordinate system must be 
the same between the points.  Furthermore, they must 
either be from the same network or have been adjusted 
or converted to the same network.  
 
1-3  Fundamentals of Survey Operations 
 
    The end product of all survey operations must be to 
ensure common survey is provided to supported units 
throughout the battlefield.  The fundamentals of survey: 
Planning, Coordination, Fieldwork, and Computations, 
must lead to that end. 
Chapter 1   
Chapter 2     Planning.  Survey planning begins with 
understanding the maneuver commander's intent and 
receiving the fire support coordinator's guidance.  Then 
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thorough map and ground reconnaissance is conducted.  
During planning, full consideration is given to the 
commander's concept of operations, priorities, the 
tactical situation, survey control available, desired 
accuracy, number of installations, terrain, weather, 
personnel and time available.  The commander is 
responsible for the establishment of a common grid and 
hence the accomplishment of the survey mission.  
Therefore, he must be kept informed.  Aggressive 
survey planning that answers the questions who, what, 
where, when, why, and how is absolutely essential to 
mission success.  Survey planning is discussed in 
Chapter 5. 
 
    Coordination.  Coordination and planning originate 
at the Combat Operations Center (COC).  The Survey 
Information Center (SIC) is the liaison with the 
topographic surveyors and non-artillery units requiring 
survey control.  The coordination and planning effort at 
the COC is conducted by the highest echelon artillery 
survey officer in the area of operations.  The survey 
plan is further coordinated with the next lower echelon 
survey officer and any survey officers with higher or 
adjacent commands as needed. 
 
    Fieldwork.  Survey fieldwork is performed by the 
survey section using the methods and equipment 
necessary to extend common survey throughout the  
command's area of responsibility,  as directed by the 
survey plan.  Fieldwork must be started immediately 
upon receipt of the survey order, and be continuously 
and aggressively pursued until completion of the survey 
plan. 
 
    Computations.  Survey computations and fieldwork 
are performed simultaneously.  Computations are the 
use and calculations of all data needed to convert the 
fieldwork to usable positions, elevations, and azimuths.  
This includes computations of conventional surveys, 
updating and adjusting PADS data, calibrating  
kinematic GPS data, and adjusting static GPS data.  
 
1-4  Echelons of Survey 
 
a.  General.  The authorized level of survey for a 
survey section is driven solely by the section's mission.  
Three echelons of artillery survey exist: regimental, 
battalion, and battery.  Three accuracy levels also exist: 
fourth, fifth, and hasty. 
 
b.  Regimental Survey.   
 
    1.  The primary mission of regimental surveyors is to 
ensure a common grid over the division area.  This 

includes establishing initial control, recovery of existing 
control, and conversion to common control over 
stations not in the division network.  The artillery 
regiment's survey section is the division's survey asset. 
 
    2.  The regimental survey section will normally 
perform fourth order  surveys.  In some cases they will 
be required to establish fifth order survey control for 
units not already covered by a battalion survey section 
or for units attached to the regiment.   
 
    3.  The regimental survey section is responsible to 
establish permanent survey control markers when  
necessary. 
 
    4.  A Survey Information Center is established and 
maintained by the regimental survey section, in order to 
provide required data for lower echelon survey sections 
to conduct their survey missions. 
 
c.  Battalion Survey.   
 
    1.  The primary mission of battalion surveyors is to 
ensure common control over the artillery battalion's area 
of operations.  This includes providing control to all 
units organic or attached to the battalion.  In some 
cases, the battalion survey section may be tasked to 
provide control to units requiring survey who are not 
attached to the battalion, but are operating within the 
battalion's area.  Due to their wide ranging and 
independent operating  nature the battalion survey 
section is also the artillery battalion's reconnaissance 
element. 
 
    2.  The battalion survey section will normally 
perform fifth order surveys.  When a battalion is 
operating independently from the artillery regiment, as 
with a Marine Expeditionary Force - Forward (MEF-
Fwd), they may be required to establish some limited 
fourth order control based on the requirements of the 
system being surveyed.  Normally the battalion survey 
mission requires a more timely response than is 
afforded with fourth order work.  If a regimental survey 
section is included in a follow-on force, all fourth order 
work performed by the battalion must be provided to 
the regimental section for inclusion in their network. 
 
    3.  The battalion survey section will not establish 
permanent survey control unless it is absolutely 
essential to the mission.   
 
d.  Battery Survey.   
 
    1.  The primary mission of the battery's surveyors is 
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to provide survey control inside the battery position 
when higher echelon survey is not already available or 
to carry control from one battery position to another.  
This second position could be used as an alternate/ 
supplemental position or for split battery operations. 
 
    2.  The battery's surveyors will only perform hasty 
surveys.  These surveys should eventually be upgraded 
by higher echelon surveyors when mission requirements 
permit.   
 
1-5  Survey Accuracy Levels 
 
a.  General.  Three accuracy levels exist for artillery 
surveyors.  Figure 1-1 shows survey accuracy levels as 
designated by the National Geodetic Survey (NGS) and 
the National Imagery and Mapping Agency (NIMA) as 
well as the three artillery levels. 
 
b.  Geodetic Control Surveys.  Geodetic control 
surveys are high order surveys established for the 
purposes of mapping, engineering, and other projects 
requiring extreme accuracy.  Classifications and 
standards for this type of survey are issued by the 
Federal Geodetic Control Sub-committee (FGCS).  
FGCS classification and specifications for relative GPS 
surveys are listed in FGCS manual Geometric Geodetic 
Accuracy Standards And Specifications For Using GPS 
Relative Positioning Techniques.  FGCS classification 
and specifications for conventional surveys are listed in 
FGCS manual Standards And Specifications For 
Geodetic Control Networks.   
 
c.  Artillery Survey. 
 
    1.  Relative Position Accuracy.  A relative accuracy 
value (Accuracy Ratio) can be determined to show the  
position accuracy for a survey network.  Accuracy ratio 
(AR) is the ratio between the position error and the total 
length of a survey.  It shows the survey length necessary 
to produce 1 meter of position error in a given survey 
and is expressed as a fraction with 1 as the numerator 
and the survey length producing that error as the 
denominator.  Required accuracy ratios for artillery 
surveys are described below.   
 
 a.  Fourth Order.   Fourth order survey is 
considered accurate to 1 meter error for every 3000 
meters surveyed (1/3000).    
 
 b.  Fifth Order.  Fifth order survey is 
considered accurate to 1 meter error for every 1000 
meters surveyed (1/1000). 
 

 c.  Hasty Survey.  Hasty survey is considered 
accurate to 1 meter error for every 500 meters surveyed.  
 
    2.  Relative Azimuth Accuracy (4th order).  
 
 a.  Fourth order astronomic azimuths are 
established by astronomic observations,  the probable 
error of which does not exceed 0.060 mils.  The 
considered accuracy is 0.150 mils. 
 
 b.  An azimuth of a line in a 4th order survey 
that, from its point of origin at a 4th order astronomic 
azimuth or higher order direction, has depreciated in 
accuracy by a probable error value of 0.030 mils per 
main scheme angle (using a T-2E); or the azimuth of a 
line computed between two 4th order or higher survey 
control points is considered accurate to 4th order 
standards.  The computed azimuth is considered 
accurate to 0.300 mils.  
 
    3.  Relative Azimuth Accuracy (5th order). 
 
 a.  Fifth order astronomic azimuths are 
established by astronomic observations, the probable 
error of which does not exceed 0.12 mils.  The 
considered accuracy is 0.300 mils 
 
 b.  An azimuth of a line in a 5th order survey 
that, from its point of origin at a 5th order astronomic 
azimuth or higher order direction, has depreciated in 
accuracy by a probable error value of 0.030 mils per 
main scheme angle (using a T-2E); or the azimuth of a 
line computed between two 4th order or higher survey 
control points is considered accurate to 5th order 
standards.    A 5th order azimuth cannot be obtained 
by computations between a 5th order point and a 
point of equal or higher order. 
 
c.  Probable Error Values.  For some systems or 
survey methods (i.e.. PADS, GPS), probable error 
values are used to describe the accuracy.  These values 
are generally used to express absolute accuracy; 
however, depending on the system and the survey 
method, they can be used to describe a relative 
(common) accuracy. 
 
    1.  These values may be given in terms of Circular 
Error Probable (CEP), Probable Error (PE), or various 
standard deviation values (i.e.. 2DRMS, 3 sigma, etc.).  
These probable error values are described in paragraph 
4-9 (Absolute GPS Accuracy).         
 
    2.  These values are expressed in terms of  percentage 
of probability or confidence that the position given is 
located within a line, circle, or sphere of a given size.   
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Figure 1-1 Distance Accuracy an Accuracy Ratio     
                  Standards 
 
    3.  PE and CEP are derived from the positive 
standard deviation of the measurement (sigma-σ) as 
follows: 
 a.  PE = 0.6745σ  
 
 b.  CEP = 1.1774σ 
 
 c.  CEP = 1.7456 PEσ 
 
1-6  Survey Requirements 
 
a.  General.   
 
    1.  Fire support systems do not all have the same 
survey requirements.  Position, elevation, and azimuth 
requirements are listed in STANAG 2934, AArty P-1, 
Chapter 11.   
 
    2.  Figure 1-2 shows the required survey accuracy 
listed by these agreements for the US.  Other nations in 
these agreements have, in some cases, more stringent 
requirements; therefore, if your mission includes 
providing survey support to units of an allied nation, the 
survey requirements for that nation must be known.   
 
    3.  Figure 1-2 lists the Remotely Piloted Vehicle 
(RPV) and the AN/TMQ-41 (MMS) as To Be 
Determined.  Survey requirements for these systems 
have not been added to the listed STANAG as of the 
dates listed for the agreements in App D.; therefore, the 
following standards should be used until the agreements 
are updated. 
 
 a.  Remotely Piloted Vehicles (RPV)/ 
Unmanned Aerial Vehicle (UAV).  The only survey 
requirements listed for an RPV/UAV are for the 
Phoenix GDT as agreed upon by Great Britain.  The 
azimuth accuracy listed is 0.3 mils; however, because 
the PADS does not meet that specification (see 
paragraph 7-4), 0.4 mils will be considered as sufficient 
for RPV/UAV orientation.  The listed position and 
elevation accuracy agreed upon by Great Britain will 
also be used by Marine surveyors until a US 
specification is made.  The listed accuracy is; Position: 
10 meter (PE), 17.5 meters (CEP); Elevation 10 meters 
(PE).     
 
 b.  AN/TMQ-41 (MMS).  Until specifications 
are listed for the MMS, the accuracy listed for the 
AN/TMQ-31 (MDS) will be used. 
 

Figure 1-2  STANAG Survey Requirements 
 
b.  Required Survey Formats.  The format of the 
survey data provided depends on the type of position 
being surveyed.  The following is a list of required 
survey data formats for different positions:  
 
    1.  Firing Position.   
 
 a.  An artillery firing position requires the 
establishment of an Orienting Station (OS) and the End 
of the Orienting Line (EOL).  The orienting line must 
be main scheme of the survey. 
 
 b.  The required survey data for an artillery 
firing position is the operational datum and ellipsoid, 
UTM Easting and Northing of the OS, elevation 
(meters) of the OS, and the UTM grid azimuth (mils) 
from the OS to the EOL.    
  
    2.  Multiple Launch Rocket System (MLRS).  The 
survey requirement for the MRLS is the operational 
datum and ellipsoid, UTM Easting and Northing of 
initialization and update points, as well as the elevation 
(meters) of those points. 
 
    3.  Fire Finder Radar.   
 a.  An artillery radar position requires the 
establishment of an Orienting Station (OS) and the End 
of the Orienting Line (EOL). 
 
 b.  The required survey data for an artillery 
radar position is the operational datum and ellipsoid, 
UTM Easting and Northing of the OS, elevation 
(meters) of the OS, UTM grid azimuth (mils) from the 
OS to the EOL, distance (meters) from OS to EOL, and 
vertical angle (mils) from OS to EOL.   
 
    4.  Meteorological Measuring System (MMS). 
 a.  For Radio Directional Finder (RDF) 
operations, an MMS position requires the establishment 
of an Orienting Station (OS) and the End of the 
Orienting Line (EOL).  For NAVAID or GPS sonde 
operations, only the OS is required. 
 
 b.  The required survey data for an MMS 
position is the operational datum and ellipsoid, Latitude 
and Longitude (decimal degrees expressed to 0.1°) of 
the OS, elevation (meters) of the OS, true azimuth in 
decimal degrees expressed to 0.1° from the OS to the 
EOL. 
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 5.  Unmanned Aerial Vehicle (UAV). 
 a.  An RPV/UAV position requires the 
establishment of a Tracking Control Unit (TCU) and a 
Beacon.   
 
 b.  The required survey data for an RPV/UAV 
position is the operational datum and ellipsoid, UTM 
Easting and Northing of the TCU, elevation (meters) of 
the TCU, and the UTM grid azimuth (mils) from the 
TCU to the Beacon. 
 
       6.  Declination Station.   
 a.  The survey requirement for a declination 
station is the operational datum and ellipsoid, UTM 
Easting and Northing (accurate for map spot) and a 
UTM grid azimuth (expressed to 0.1 mils) to at least 
two azimuth marks in different quadrants. 
 
 b.  The true azimuth in decimal degrees 
expressed to 0.1° should be provided for declination of 
the met theodolites.  
 
    7.  Observation Posts (OP).  The survey 
requirement for an observation post is the operational 
datum and ellipsoid, UTM Easting and Northing, the 
elevation (meters), and a UTM grid azimuth (mils) to an 
azimuth mark, preferably an intervisible OP. 
 
   8.  Registration Point (RP).   
 a.  The survey requirement for a registration 
point is the operational datum and ellipsoid, UTM 
Easting and Northing expressed to the nearest meter, 
elevation expressed to the nearest meter, and the UTM 
grid azimuth expressed to the nearest mil.   
 
 b.  The azimuth should be from the OP 
designated as O1 for the target survey; however, the 
tactical situation may deem it necessary to perform the 
registration from an OP other than O1.   
 
 c.  Ideally, the RP should fall within the 800 
mil fan of the registering battery's azimuth of fire. 
 
    9.  Targets.  The survey requirement for targets other 
than registration points is the operational datum and 
ellipsoid, UTM Easting and Northing expressed to 10 
meters and elevation expressed to 10 meters. 
 
 
 
 
 
 

 
 
Figure 1-2 STANAG Survey Requirements 
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1-7  Survey Personnel 
 
a.  Regimental Survey Section.  The regimental survey 
section, including the Survey Officer and Chief, consists 
of eighteen Marines.  The Table of Organization divides 
the section into two conventional teams and two PADS 
teams.  Figure 1-2 shows the breakdown of the section. 
 
b.  Battalion Survey Section.  The battalion survey 
section, including the Survey Officer and Chief, consists 
of eleven Marines.  The Table of Organization divides 
the section into one conventional team and two PADS 
teams.  Figure 1-2 shows the breakdown of the section. 
 
c.  Survey Billets/Duties.  Assignment of positions 
within the survey section should be administrative in 
nature.  Versatility and adaptability are the keys; all  
members of the section must be familiar with, and able 
to perform all current survey methods regardless of the 
billet they hold.  The Marines must further understand 
the advantages and disadvantages of all current survey 
methods.  Thorough survey knowledge, individual 
initiative, and a belief that some form of survey is 
always possible must be the tenets of a successful 
survey section.  
 
e.  Survey Information Center.  The regimental 
survey section is required to maintain an operational 
Survey Information Center (SIC).  The T/O does not 
afford the additional Marines to fill these 
responsibilities; therefore, the billets for the SIC must 
be filled from the survey teams. 
 
1-8  Duties Of Survey Personnel 
 
a.  Survey Officer.  The Survey Officer fights the 
future battle, continually planning for the next phase of 
an operation.  He must maintain situational awareness 
of the battle through close liaison with the S-3 and S-2, 
and by coordinating the current survey effort with the 
Survey Chief.  The Survey Officer's specific duties 
include but are not limited to: 
 
    1.  Advises the commander of the capabilities and 
limitations of the survey section. 
 
    
 

 
 
 
 
 
 
    2.  Provide input to the Commander on datum and 
ellipsoid selection and options. 
 
    3.  Recommends SOP to the Commander. 
 
    4.  Coordinates, supervises, and inspects: 
 
 a.  Training of survey personnel. 
  

b.  Preventive maintenance program for the 
survey equipment, communications assets,and 
vehicles. 

 
 c.  SIC if authorized at his echelon. 
 
    5.  Formulates the survey plan after receiving orders 
from the S-3 and before conducting reconnaissance. 
  
    6.  Issues survey orders and briefs the Survey Chief 
and Team Chiefs. 
 
    7.  Conducts reconnaissance. 
 
    8.  Coordinates survey operations with Survey 
Officers of higher, lower, and adjacent commands. 
 
    9.  Advises and assists firing units and target 
acquisition sections in training for and conducting hasty 
survey operations.      
 
b.  Survey Chief.  The Survey Chief fights the current 
battle by implementing the Survey Officer's plan.  He 
will act as the direct link between the Survey Officer 
and the teams in the field.  He will further keep the 
Survey Officer apprised of the current situation, and 
handle any immediate problems.  The specific duties of 
the Survey Chief include, but are not limited to, the 
following: 
 
    1.  Assist the Survey Officer. 
 
    2.  Perform the duties of the Survey Officer in his 
absence. 
 
    3.  Train the survey section in the performance of 
reconnaissance, communications, maintenance, and 
survey operations.   
 
   4.   Act as the section's logistician. 

Section II 
ORGANIZATION AND DUTIES 
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   5.   Maintain liaison with the Survey Officer. 
 
   6.  Perform other duties as directed. 
 
c.  Conventional Team Party) Chief.  The duties of 
the Conventional Team chief include, but are not 
limited to, the following: 
 
    1.  Train his survey party. 
 
    2.  Inform/brief his party on the survey plan  
 
    3.  Execute his portion of the survey plan. 
 
    4.  Supervise and coordinate field operations of his 
survey team. 
 
    5.  Maintain liaison with the Survey Officer/Chief. 
    
    6.  Supervises and inspects preventive maintenance 
checks and services (PMCS) of section equipment, to 
include vehicles, communications equipment, weapons, 
and survey equipment. 
 
    7.  Performs other duties as directed. 
 
d.  Survey Computer.  The duties of the survey 
computer include, but are not limited to, the following: 
   
     1.  Maintain the current required forms for the 
computation of surveys. 
 
    2.  Perform independent computations during field 
operations with the current Survey Computer System .  
    
    3.  Maintain the section's Survey Computer Systems  
including all accessories (e.g. printers, batteries, etc.). 
 
    4.  Perform other duties as directed. 
 
e.  Instrument Operator.  The duties of the instrument 
operator include, but are not limited to, the following: 
 
    1.  Perform preventive maintenance checks and 
services (PMCS) on the team's survey instruments to 
include operator's adjustments. 
 
    2.  Operate the instruments during field operations. 
 
    3.   Read measured values to the recorder and verifies 
the recorded data when read back. 
 
    4.  Familiarize himself with the fieldwork 
requirements for all survey methods. 

 
    5.  Perform other duties as directed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1-3    Survey Section Organization 
 
f.  Recorder/Computer.  The duties of the 
Recorder/Computer include, but are not limited to, the 
following: 
 
   1.  Perform the duties of the Team Chief in his 
absence. 
 
    2.  Maintain the Field Recorder's Notebook for all 
surveys performed by his team. 
 
    3.  Neatly and legibly record  measurements and 
survey data in accordance with this text and local SOP. 
 
    4.  Check and mean measurements determined by the 
instrument operator. 

 
Regimental Survey Section 
 

Survey Officer  (CWO-4) 
Survey Chief  (GySgt) 
 
2 Conventional Survey Teams c/o 

Team Chief  (Sgt) 
Survey Man  (Cpl) x 2 
Survey Man  (LCpl) 
Survey Man  (PFC) x 2 
 

2 PADS Teams c/o 
Team Chief (Sgt) 
Survey Man/Driver (LCpl) 
 
 

Battalion Survey Section 
 

Survey Officer  (WO-1) 
Survey Chief  (GySgt) 
 
1 Conventional Survey Team c/o 

Team Chief  (Sgt) 
Survey Man  (Cpl) 
Survey Man  (LCpl) 
Survey Man  (PFC) x 2 
 

2 PADS Teams c/o 
Team Chief (Sgt) 

        Survey Man/Driver (LCpl 
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    5.  Provide required field data to the computers. 
 
    6.  Familiarize himself with the fieldwork 
requirements for all survey methods. 
     
   7.  Perform other duties as required. 
 
g.  PADS Operator (PADS Team Chief):  The duties 
of the PADS operator (PADS Team Chief) include, but 
are not limited to, the following: 
 
    1.  Execute his portion of the survey plan. 
 
    2.  Maintain liaison with the Survey Officer/Chief 
during field operations. 
     
   3.  Supervise and inspect preventive maintenance 
checks and services (PMCS) of section equipment, to 
include vehicles, communications equipment, weapons, 
and survey equipment. 
 
    4.  Operate and maintains the PADS. 
 
    5.  Monitor the PADS control and display unit 
(CDU), fault indicators, and status indicators during 
operation. 
 
    6.  Set up and operate the T-2E theodolite during 
autoreflection operations. 
 
    7.  Brief the assistant PADS operator on the survey 
mission and requirements. 
 
    8.  Perform other duties as directed.    
 
h.  Assistant PADS Operator:  The duties of the 
Assistant PADS operator include, but are not limited to, 
the following: 
 
    1.  Operate and maintain the PADS vehicle. 
 
    2.  Install, operate, and maintain the communications 
equipment. 
 
    3.  Maneuver vehicle for auto-reflection or plumb 
bob positioning over an SCP or points to be established 
under the direction of the PADS operator. 
 
    4.  Record PADS data and maintain the field 
recorder's notebook . 
 
    5.  Set up range poles and establish survey stations as 
directed by the PADS operator. 

 
    6.  Perform the duties of the PADS operator in his 
absence, and other duties as directed.  
 
1-9  Survey Equipment 
 
a.  General.  Survey equipment is generally classified 
according to its use.  The five categories of artillery 
survey equipment are: 
 

Inertial Measurement Systems 
Angle Measuring 
Distance Measuring 
GPS Systems 
Computation Equipment 

 The quantity of each item is set in the survey set SL-3, 
the unit T/E, and is dependent upon the echelon  of 
survey.   
 
b.  Position and Azimuth Determining System 
(PADS) AN/USQ-70.  The PADS is an inertial 
measuring system capable of meeting most artillery 
survey specifications.  It is usually vehicle mounted but 
can be used in airborne operations.  PADS is the 
primary means of providing survey control in the 
artillery battalion.  It also provides sufficient accuracy 
for many applications of the surveyors at the artillery 
regiment.   
 
c.  T-2E Theodolite.  The T-2E is the angle measuring 
system for Marine artillery surveyors.  It is used by both 
battalion, and regimental artillery surveyors for 
conventional surveys as well as operations with the 
PADS (autoreflection).  
 
d.  DI3000 Distomat.  The DI3000 is the distance 
measuring system for Marine artillery surveyors.  It is 
used by both battalion, and regimental artillery 
surveyors for conventional surveys.  
 
e.  4000 MSGR (GPS-S).  The Trimble 4000 MSGR is 
the survey grade GPS receiver system used by Marine 
artillery surveyors.  Regimental level surveyors will use 
the system to establish networks using static and 
kinematic methods; battalion level surveyors will 
primarily use kinematic methods.  
 
f.  Survey Computer Systems.  Several systems are 
available for computing surveys and for determining 
data necessary for computing surveys.  The HP 71B 
(BUCS), and the HP 200LX (HCS) are the current 
systems used by the Marine Corps. 

 


	Planning.  Survey planning begins with understanding the maneuver commander's intent and receiving the fire support coordinator's guidance.  Then thorough map and ground reconnaissance is conducted.  During planning, full consideration is given to the co

