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MARSEILLES TRAINING AREA 
 

ADVANCED LAND NAVIGATION COURSE 
 

SOF COURSE 
 
 
 

GUIDANCE FOR COURSE OIC/TEST ADMINISTRATOR 
 

I. Materials needed for Advanced Land Navigation Course: 
 

a. _____ MTA 1:25000 scale map 
b. _____ lensatic compass 
c. _____ protractors 
d. _____ pencils 
e. _____ pre-made test sheets 
f. _____ answer sheet matrixes 

 
II. Instructions for conducting the advanced land navigation course: 
 
There are several pre-made test sheets included in the course binder. 
 
This course is designed to run several relays of students through in a minimal amount of time. 
 
There are also answer sheet matrixes included for easy grading.  To use them, simply determine which test 
sheet the student is using, locate the test answer sheet, and compare the answers to the students test sheet. 
 
It is also important that students have an opportunity to determine their pace counts prior to beginning the 
course. 
 
Finally, the students should be briefed on, or have the opportunity to read, the contents of the student 
instruction sheet provided. 
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MARSEILLES TRAINING AREA 
 

ADVANCED LAND NAVIGATION COURSE 
 

SOF COURSE 
 
 
 

STUDENT INSTRUCTION SHEET 
 

COURSE REQUIREMENTS: 
 
 TASK:  Navigate over hilly and wooded terrain between points while dismounted. 
 CONDITION:  Given a 1:25000 scale topographic map of Marseilles Training Area, compass, 
protractor, pencil, and either:  (1)  an eight digit grid coordinate of the next point or (2)  a distance and/or 
azimuth to the next point.   
 STANDARD:  Correctly determine the identification or eight-digit coordinate of all points to 
which you are directed. 
 
COURSE DESCRIPTION: 
 
This is a five-leg course over hilly and wooded terrain.   
 
COURSE POINT IDENTIFICATION: 
 
There are two sets of stakes.  The three stakes in the first set are white posts with black numbers. These 
stakes are numbered SP1 through SP3 and are the start points.  The second set of stakes are intermediate 
course points which are green fence posts with orange colored circles on top with black numbers.  The 
stakes in the second set are labeled 1 through 16.  
 
PACE COUNT: 
 
The pace count course will be marked with white stakes along the south side of the gravel road south of 
Gate 50.  These stakes are 50 meters apart.  Use these to measure your pace count. 
 
SAFETY: 
 
The panic azimuth is 270 degrees.  Following this azimuth will lead you to a hard surfaced road.  Once on 
the paved road, remain in place to be picked up by your unit or range control personnel. 
 
INJURIES: 
 
If you are injured and unable to follow the panic azimuth to the road, call for help.  If you come upon 
someone who is injured, or respond to someone’s call for assistance, render required first aid within your 
capabilities and knowledge.  If you are the only person with the injured person, try calling for assistance.  If 
a second person arrives, one of you should stay with the injured person while the other person follows the 
panic azimuth and gets help.  If no one responds within a reasonable period of time, you must judge 
whether to wait with the person or to get help.  If you leave REMEMBER THE INJURED PERSON’S 
LOCATION so you can find it again.  DO NOT IGNORE SOMEONE’S CALL FOR ASSISTANCE – the 
safety of your fellow soldiers is more important than completing the course. 
 
PREMATURE TERMINATION: 
 
If for any reason it is determined that conditions are no longer safe for the conduct of the land navigation 
course, a horn will sound three times in succession.  IMMEDIATELY follow the panic azimuth to the road 
and wait for further instructions. 
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SAFETY CONT… 
 
TEST CONDUCT: 
 
Determine you pace count. 
 
You should be able to perform to standard all skill level 1-4 navigation tasks listed in the Soldier’s Manual 
of Common Tasks. 
 
You will be provided with an MTA 1:25000 scale map, a compass, protractor, pencil, and test sheet.  The 
test sheet will direct you from one course point to the next by giving you either an eight digit grid 
coordinate, a distance and azimuth, or just an azimuth.  You will be asked to record either the eight digit 
grid coordinate or the identification number of the point you have been directed to.  Record this 
information in the appropriate space on the test sheet. 
 
If you reach the last point before time has expired, follow a 270 degree azimuth to the hard surface road 
and wait for further instructions or to be picked up.  Turn in your test sheet to the test administrator. 
 
You will have ______ minutes (hours) to complete the course.  At the end of this time, a horn will sound 
three times.  Immediately return to the road along the panic azimuth. 
 
Do you know the panic azimuth? 
 
Do you have any questions? 
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SCORECARD FOR SOF LAND NAVIGATION COURSE 
MARSEILLES TRAINING CENTER 
 
 
SOLDIERS’ NAMES:  ____________________ & __________________ 
UNIT:  ____________________ DATE TAKEN:  _______________ 
 
START TIME:  ________________    FINISH TIME:  ______________ 
 
TO MEET SOF STANDARD, YOU MUST CORRECTLY IDENTIFY 3 OF 5 
POINTS IN LESS THAN 4 HOURS. 
 
YOU ARE ASSIGNED TO THE BLUE LANE 
NOTE:  WHEN DETERMINING AZIMUTHS, REMEMBER TO CONVERT 
YOUR AZIMUTH USING YOUR GRID-AZIMUTH (G-M) ANGLE.  [ To convert a 
grid azimuth to a magnetic azimuth, subtract the G-M angle (1 degree)] 
 
YOU ARE AT UTM 5818572973 (SP3). 
 
1. Go to UTM 5882073710 to find your first point. 

__________ meters _______ degrees (grid) ________ degrees (mag) 
Record marking on point here __________ 
 

2. Go to UTM 5801473190 to find your second point. 
__________ meters __________ degrees (grid) __________ degrees (mag) 
Record marking on point here __________ 

 
3. Go to UTM 5911573397 to find your third point. 

__________ meters __________ degrees (grid) __________ degrees (mag) 
Record marking on point here ________ 

         
4. Go to UTM 6010573729 to find your fourth point. 

__________ meters __________ degrees (grid) __________ degrees (mag) 
Record marking on point here ________ 

        
5. Go to UTM 6040272367 to find your last point. 

__________ meters __________ degrees (grid) __________ degrees (mag) 
Record marking on point here ________ 

 
SOLDIERS CORRECTLY IDENTIFIED ______ OF 5 POINTS 
IN ______ HOUR(S) ______ MINUTES. 
 
SCORE AS:    GO    NO GO    (circle one) 
REVIEWED AND GRADED BY:  ___________________________ 
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SCORESHEET FOR SOF LAND NAVIGATION COURSE 

MARSEILLES TRAINING AREA 
 

SOLDIERS’ NAMES:  ____________________ & __________________ 
UNIT:  ____________________ DATE TAKEN:  _______________ 
 
START TIME:  ________________    FINISH TIME:  ______________ 
 
TO MEET SOF STANDARD, YOU MUST CORRECTLY IDENTIFY 3 OF 5 
POINTS IN LESS THAN 4 HOURS. 
 
YOU ARE ASSIGNED TO THE BLUE LANE 
NOTE:  WHEN DETERMINING AZIMUTHS, REMEMBER TO CONVERT 
YOUR AZIMUTH USING YOUR GRID-AZIMUTH (G-M) ANGLE.  [ To convert a 
grid azimuth to a magnetic azimuth, subtract the G-M angle (1 degree)] 
 
YOU ARE AT UTM 5813572973 (SP2). 
 
1. Go to UTM 5918873645 to find your first point. 

__________ meters __________ degrees (grid) __________ degrees (mag) 
Record marking on point here _________ 
 

2. Go to UTM 6038673692 to find your second point. 
__________ meters __________ degrees (grid) __________ degrees (mag) 
Record marking on point here _________ 

 
3. Go to UTM 6040772658 to find your third point. 

__________ meters __________ degrees (grid) __________ degrees (mag) 
Record marking on point here ________ 

 
4. Go to UTM 5998673517 to find your fourth point. 

__________ meters __________ degrees (grid) __________ degrees (mag) 
Record marking on point here _________ 

 
5. Go to UTM 5896373316 to find your last point. 

__________ meters __________ degrees (grid) __________ degrees (mag) 
Record marking on point here _________ 

 
SOLDIERS CORRECTLY IDENTIFIED ______ OF 5 POINTS 
IN ______ HOUR(S) ______ MINUTES. 
 
SCORE AS:    GO    NO GO    (circle one) 
REVIEWED AND GRADED BY:  ___________________________ 
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SCORESHEET FOR SOF LAND NAVIGATION COURSE 
MARSEILLES TRAINING AREA 

 
SOLDIERS’ NAMES:  ____________________ & __________________ 
UNIT:  ____________________ DATE TAKEN:  _______________ 
 
START TIME:  ________________    FINISH TIME:  ______________ 
 
TO MEET SOF STANDARD, YOU MUST CORRECTLY IDENTIFY 3 OF 5 
POINTS IN LESS THAN 4 HOURS. 
 
YOU ARE ASSIGNED TO THE BLUE LANE 
NOTE:  WHEN DETERMINING AZIMUTHS, REMEMBER TO CONVERT 
YOUR AZIMUTH USING YOUR GRID-AZIMUTH (G-M) ANGLE.  [ To convert a 
grid azimuth to a magnetic azimuth, subtract the G-M angle (1 degree)] 
 
YOU ARE AT UTM 5808772973 (SP1). 
 
1. Go to UTM 5843773925 to find your first point. 

________ meters ________ degrees (grid) _______ degrees (mag) 
Record marking on point here    ________ 
 

2. Go to UTM 5937973462 to find your second point. 
________meters ________ degrees (grid) ________ degrees (mag) 
Record marking on point here ________

3. Go to UTM 6026973737 to find your third point. 
________ meters ________ degrees (grid) ________ degrees (mag) 
Record marking on point here ________

 
4. Go to UTM 5922673741 to find your fourth point. 

________ meters ________degrees (grid) ________ degrees (mag) 
Record marking on point here ________ 
 

5. Go to UTM 5818572973 to find your last point. 
________ meters ________ degrees (grid) ________ degrees (mag) 
Record marking on point here ________

 
SOLDIERS CORRECTLY IDENTIFIED ______ OF 5 POINTS 
IN ______ HOUR(S) ______ MINUTES. 
 
SCORE AS:    GO    NO GO    (circle one) 
REVIEWED AND GRADED BY:  ___________________________ 
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SCORESHEET FOR SOF LAND NAVIGATION COURSE 
MARSEILLES TRAINING AREA 

 
SOLDIERS’ NAMES:  ____________________ & __________________ 
UNIT:  ____________________ DATE TAKEN:  _______________ 
 
START TIME:  ________________    FINISH TIME:  ______________ 
 
TO MEET SOF STANDARD, YOU MUST CORRECTLY IDENTIFY 3 OF 5 
POINTS IN LESS THAN 4 HOURS. 
 
YOU ARE ASSIGNED TO THE BLUE LANE 
NOTE:  WHEN DETERMINING AZIMUTHS, REMEMBER TO CONVERT 
YOUR AZIMUTH USING YOUR GRID-AZIMUTH (G-M) ANGLE.  [ To convert a 
grid azimuth to a magnetic azimuth, subtract the G-M angle (1 degree)] 
 
YOU ARE AT UTM 5818572973 (SP3). 
 
1. Go to UTM 5882073710 to find your first point. 

971 meters 41degrees (grid) 40 degrees (mag) 
Record marking on point here 12 
 

2. Go to UTM 5801473190 to find your second point. 
958 meters 238 degrees (grid) 237 degrees (mag) 
Record marking on point here 1

 
3. Go to UTM 5911573397 to find your third point. 

1120 meters 80 degrees (grid) 79degrees (mag) 
Record marking on point here 13

 
4. Go to UTM 6010573729 to find your fourth point. 

1043 meters 72 degrees (grid) 71 degrees (mag) 
Record marking on point here 14

 
5. Go to UTM 6040272367 to find your last point. 

1393 meters 168 degrees (grid) 167 degrees (mag) 
Record marking on point here 15 

 
SOLDIERS CORRECTLY IDENTIFIED ______ OF 5 POINTS 
IN ______ HOUR(S) ______ MINUTES. 
 
SCORE AS:    GO    NO GO    (circle one) 
REVIEWED AND GRADED BY:  ___________________________ 
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SCORESHEET FOR SOF LAND NAVIGATION COURSE 
MARSEILLES TRAINING AREA 

 
SOLDIERS’ NAMES:  ____________________ & __________________ 
UNIT:  ____________________ DATE TAKEN:  _______________ 
 
START TIME:  ________________    FINISH TIME:  ______________ 
 
TO MEET SOF STANDARD, YOU MUST CORRECTLY IDENTIFY 3 OF 5 
POINTS IN LESS THAN 4 HOURS. 
 
YOU ARE ASSIGNED TO THE BLUE LANE 
NOTE:  WHEN DETERMINING AZIMUTHS, REMEMBER TO CONVERT 
YOUR AZIMUTH USING YOUR GRID-AZIMUTH (G-M) ANGLE.  [ To convert a 
grid azimuth to a magnetic azimuth, subtract the G-M angle (1 degree)] 
 
YOU ARE AT UTM 5813572973 (SP2). 
 
1. Go to UTM 5918873645 to find your first point. 

1249 meters 58 degrees (grid) 57 degrees (mag) 
Record marking on point here 4   
 

2. Go to UTM 6038673692 to find your second point. 
1198 meters 88 degrees (grid) 87 degrees (mag) 
Record marking on point here 6

 
3. Go to UTM 6040772658 to find your third point. 

1034 meters 179 degrees (grid) 178 degrees (mag) 
Record marking on point here 16

 
4. Go to UTM 5998673517 to find your fourth point. 

957 meters 334 degrees (grid) 333 degrees (mag) 
Record marking on point here 7

 
5. Go to UTM 5896373316 to find your last point. 

1041 meters 259 degrees (grid) 258 degrees (mag) 
Record marking on point here 2

 
SOLDIERS CORRECTLY IDENTIFIED ______ OF 5 POINTS 
IN ______ HOUR(S) ______ MINUTES. 
 
SCORE AS:    GO    NO GO    (circle one) 
REVIEWED AND GRADED BY:  ___________________________ 
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SCORESHEET FOR SOF LAND NAVIGATION COURSE 
MARSEILLES TRAINING AREA 

 
SOLDIERS’ NAMES:  ____________________ & __________________ 
UNIT:  ____________________ DATE TAKEN:  _______________ 
 
START TIME:  ________________    FINISH TIME:  ______________ 
 
TO MEET SOF STANDARD, YOU MUST CORRECTLY IDENTIFY 3 OF 5 
POINTS IN LESS THAN 4 HOURS. 
 
YOU ARE ASSIGNED TO THE BLUE LANE 
NOTE:  WHEN DETERMINING AZIMUTHS, REMEMBER TO CONVERT 
YOUR AZIMUTH USING YOUR GRID-AZIMUTH (G-M) ANGLE.  [ To convert a 
grid azimuth to a magnetic azimuth, subtract the G-M angle (1 degree)] 
 
YOU ARE AT UTM 5808772973 (SP1). 
 
1. Go to UTM 5843773925 to find your first point. 

1014 meters 21 degrees (grid) 20 degrees (mag) 
Record marking on point here 3
 

2. Go to UTM 5937973462 to find your second point. 
1048 meters 117 degrees (grid) 116 degrees (mag) 
Record marking on point here 9

 
3. Go to UTM 6026973737 to find your third point. 

931 meters 73 degrees (grid) 72 degrees (mag) 
Record marking on point here 10

 
4. Go to UTM 5922673741 to find your fourth point. 

1042 meters 271 degrees (grid) 270 degrees (mag) 
Record marking on point here 11

 
5. Go to UTM 5818572973 to find your last point. 

1293 meters 234 degrees (grid)  233 degrees (mag) 
Record marking on point here SP 3

 
SOLDIERS CORRECTLY IDENTIFIED ______ OF 5 POINTS 
IN ______ HOUR(S) ______ MINUTES. 
 
SCORE AS:    GO    NO GO    (circle one) 
REVIEWED AND GRADED BY:  ___________________________ 
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MARSEILLES TRAINING CENTER 
LAND NAVIGATION COURSE 

SOF COURSE ANSWER SHEET MATRIX 
 
 
 
 
 

  REQ#1  REQ#2  REQ#3  REQ#4
 
SP1:  1014  21  20  3 
  1048  117  116  9 
  931  73  72  10 
  1042  271  270  11 
  1293  234  233  SP 3 
 
SP2:  1249  58  57  4 
  1198  88  87  6 
  1034  179  178  16 
  957  334  333  7 
  1041  259  258  2 
 
SP3:  971  41  40  12 
  958  238  237  1 
  1120  80  79  13 
  1043  72  71  14 
  1393  168  167  15 
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MARSEILLES TRAINING AREA 
 

LAND NAVIGATION COURSE 
 

SOF COURSE 
 
 
 

COMMON TASKS REQUIRED 
 
 
 
#071-329-1000  Identify topographic symbols on a military map…………………………………45 
 
#071-329-1001  Identify terrain features on a map………………………………………………..49 
 
#071-329-1012  Orient a map to the ground by map-terrain association………………………….61 
 
#071-329-1002  Determine the grid coordinates of a point on a military map using the  
  military grid reference system………………………………………………….65 
 
#071-329-1005  Determine a location on the ground by terrain association………………………76 
 
#071-329-1003  Determine a magnetic azimuth using a lensatic compass……………………….78 
 
#071-329-1018  Determine direction using field-expedient methods……………………………..86 
 
#071-329-1008  Measure distance on a map………………………………………………………92 
 
#071-326-0515  Select a movement route using a map……………………………………………19 
 
#071-329-1006  Navigate from one point on the ground to another point while dismounted…….21 
 
#071-329-1009  Convert azimuths…………………………………………………………………29 
 
#071-329-1011  Orient a map using a lensatic compass…………………………………………..30 
 
#071-329-1019  Use a map overlay………………………………………………………………..32 
 
#071-329-1004  Determine the elevation of a point on the ground using a map……….………….36 
 
#071-329-1014  Locate an unknown point on a map and on the ground by intersection………….39 
 
#071-329-1015  Locate an unknown point on a map and on the ground by resection………………42 
 
#071-510-0001  Determine azimuth using a protractor……………………………………………45 
 
#071-510-0002  Compute back azimuths………………………………………………………….50 
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Identifier             Grid  
 
SP1               CL 58087 72973 
SP2               CL 58135 72973 
SP3               CL 58185 72973 
 
1  CL 58014 73190 
2 CL 58963 73316 
3 CL 58437 73925 
4 CL 59188 73645 
6                     CL 60386 73692 
7                     CL 59986 73517 
9                     CL 59379 73462 
10            CL 60269 73737 
11                   CL 59226 73741 
12                   CL 58820 73710 
13                   CL 59115 73397 
14                   CL 60105 73729 
15                   CL 60402 72367 
16                   CL 60407 72658  
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START                   FINISH               DISTANCE               DIRECTION 
 
SP1                      SP2                      48 M                    89 DEG 
SP1                      SP3                      98 M                    89 DEG 
SP1                       1                        228 M                  341 DEG 
SP1                       2                        941 M                    68 DEG 
SP1                       3                      1014 M                    20 DEG 
SP1                       4                      1290 M                    58 DEG 
SP1                       6                      2409 M                    72 DEG 
SP1                       7                      1975 M                    73 DEG 
SP1                       9                      1381 M                    69 DEG 
SP1                      10                     2311 M                    70 DEG 
SP1                      11                     1373 M                    56 DEG 
SP1                      12                     1038 M                    44 DEG 
SP1                      13                     1112 M                    67 DEG 
SP1                      14                     2154 M                    69 DEG 
SP1                      15                     2393 M                  104 DEG 
SP1                      16                     2341 M                    97 DEG 
 
SP2                      SP1                      48 M                  269 DEG 
SP2                      SP3                      50 M                    89 DEG 
SP2                       1                        247 M                  330 DEG 
SP2                       2                        896 M                    67 DEG 
SP2                       3                        998 M                    17 DEG 
SP2                       4                      1249 M                    57 DEG 
SP2                       6                      2363 M                    72 DEG 
SP2                       7                      1928 M                    73 DEG 
SP2                       9                      1336 M                    68 DEG 
SP2                      10                     2266 M                    70 DEG 
SP2                      11                     1334 M                    54 DEG 
SP2                      12                     1005 M                    42 DEG 
SP2                      13                     1068 M                    66 DEG 
SP2                      14                       242 M                    29 DEG 
SP2                      15                     1222 M                  160 DEG 
SP2                      16                       957 M                  153 DEG 
 
SP3                      SP1                      98 M                   269 DEG 
SP3                      SP2                      50 M                   269 DEG 
SP3                       1                        275 M                  321 DEG 
SP3                       2                        850 M                    66 DEG 
SP3                       3                        984 M                    14 DEG 
SP3                       4                      1206 M                    56 DEG  
SP3                       6                      2315 M                    71 DEG 
SP3                       7                      1880 M                    73 DEG 
SP3                       9                      1289 M                    67 DEG 
SP3                      10                     2218 M                    69 DEG 
SP3                      11                     1293 M                    53 DEG 
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SP3                      12                      971 M                    40 DEG                 
SP3                      13                    1021 M                    65 DEG 
SP3                      14                    2062 M                    68 DEG 
SP3                      15                    2298 M                  105 DEG 
SP3                      16                    2244 M                    98 DEG 
 
1                           SP1                   228 M                  161 DEG 
1                           SP2                   247 M                  150 DEG 
1                           SP3                   275 M                  141 DEG 
1                           2                       957 M                   82 DEG     
1                           3                       848 M                   29 DEG 
1                           4                      1259 M                  68 DEG 
1                           6                      2424 M                  78 DEG 
1                           7                      1998 M                  80 DEG 
1                           9                      1391 M                  78 DEG 
1                          10                     2320 M                  76 DEG 
1                          11                     1331 M                  65 DEG 
1                          12                       958 M                  57 DEG 
1                          13                     1120 M                  79 DEG 
1                          14                     2159 M                  75 DEG 
1                          15                     2525 M                  109 DEG 
1                          16                     2451 M                  102 DEG 
 
2                          SP1                    941 M                   248 DEG                
2                          SP2                    896 M                   247 DEG 
2                          SP3                    850 M                   246 DEG 
2                          1                        957 M                   262 DEG 
2                          3                        803 M                   319 DEG 
2                          4                        398 M                     34 DEG 
2                          6                      1471 M                     75 DEG 
2                          7                      1041 M                     78 DEG 
2                          9                        440 M                     70 DEG 
2                         10                     1371 M                     72 DEG 
2                         11                       499 M                     31 DEG 
2                         12                       418 M                   339 DEG 
2                         13                       172 M                     62 DEG 
2                         14                     1213 M                     70 DEG 
2                         15                     1723 M                   123 DEG 
2                         16                     1587 M                   114 DEG 
 
3                         SP1                   1014 M                   200 DEG 
3                         SP2                     998 M                   197 DEG 
3                         SP3                     984 M                   194 DEG 
3                         1                          848 M                   209 DEG 
3                         2                          803 M                   139 DEG 
3                         4                          801 M                   110 DEG 
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3                         6                        1962 M                    96 DEG 
3                         7                        1600 M                  104 DEG 
3                         9                        1048 M                  116 DEG 
3                        10                       1840 M                    95 DEG 
3                        11                         810 M                  103 DEG 
3                        12                         438 M                  119 DEG 
3                        13                         859 M                  127 DEG 
3                        14                       1678 M                    96 DEG 
3                        15                       2507 M                  119 DEG 
3                        16                       2342 M                  122 DEG 
 
4                        SP1                    1290 M                   238 DEG 
4                        SP2                    1249 M                   237 DEG 
4                        SP3                    1206 M                   236 DEG 
4                        1                         1259 M                  248 DEG 
4                        2                           398 M                  214 DEG 
4                        3                           801 M                  290 DEG 
4                        6                         1198 M                    87 DEG               
4                        7                           807 M                    99 DEG 
4                        9                           263 M                  133 DEG 
4                       10                        1084 M                    85 DEG 
4                       11                          103 M                    21 DEG 
4                       12                          374 M                  279 DEG 
4                       13                          258 M                  196 DEG 
4                       14                          920 M                    84 DEG 
4                       15                        1762 M                  136 DEG   
4                       16                        1568 M                  129 DEG 
 
6                       SP1                      2409 M                  252 DEG 
6                       SP 2                     2363 M                  252 DEG 
6                       SP 3                     2315 M                  251 DEG 
6                       1                           2424 M                  258 DEG 
6                       2                           1471 M                  255 DEG 
6                       3                           1962 M                  276 DEG 
6                       4                           1198 M                  267 DEG 
6                       7                             437 M                  246 DEG 
6                       9                           1033 M                  257 DEG 
6                      10                            125 M                  290 DEG 
6                      11                          1161 M                  272 DEG 
6                      12                          1566 M                  270 DEG 
6                      13                          1304 M                  256 DEG 
6                      14                            283 M                  277 DEG  
6                      15                          1324 M                  179 DEG 
6                      16                          1034 M                  178 DEG 
 
7                      SP1                        1975 M                  253 DEG 
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7                      SP2                       1928 M                  253 DEG 
7                      SP3                       1880 M                  253 DEG 
7                      1                            1998 M                 260 DEG 
7                      2                            1041 M                 258 DEG 
7                      3                            1600 M                 284 DEG 
7                      4                              807 M                 279 DEG 
7                      6                              437 M                   66 DEG 
7                      9                              609 M                 264 DEG 
7                     10                             358 M                   52 DEG 
7                     11                             791 M                 286 DEG 
7                     12                           1181 M                 279 DEG 
7                     13                             878 M                 262 DEG 
7                     14                             242 M                   29 DEG 
7                     15                           1222 M                 160 DEG 
7                     16                             957 M                 153 DEG 
 
9                     SP1                        1381 M                 249 DEG 
9                     SP2                        1336 M                 248 DEG 
9                     SP3                        1289 M                 247 DEG 
9                     1                             1391 M                 258 DEG 
9                     2                             1336 M                 248 DEG 
9                     3                             1048 M                 296 DEG 
9                     4                               263 M                 313 DEG 
9                     6                             1033 M                   77 DEG 
9                     7                               609 M                   84 DEG 
9                    10                              931 M                   72 DEG 
9                    11                              317 M                 331 DEG 
9                    12                              611 M                 293 DEG 
9                    13                              271 M                 256 DEG 
9                    14                              773 M                   69 DEG 
9                    15                            1499 M                 136 DEG 
9                    16                            1305 M                 128 DEG 
 
10                  SP1                          2311 M                 250 DEG 
10                  SP2                          2266 M                 250 DEG 
10                  SP3                          2218 M                 249 DEG 
10                   1                             2320 M                 256 DEG  
10                   2                             1371 M                 252 DEG 
10                   3                             1840 M                 275 DEG 
10                   4                             1084 M                 265 DEG 
10                   6                               125 M                 110 DEG 
10                   7                               358 M                 232 DEG 
10                   9                               931 M                 252 DEG 
10                  11                             1042 M                270 DEG 
10                  12                             1449 M                268 DEG 
10                  13                             1202 M                253 DEG 
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10                   14                            164 M                  267 DEG 
10                   15                          1376 M                  174 DEG 
10                   16                          1087 M                  172 DEG 
 
11                   SP1                       1373 M                   236 DEG 
11                   SP2                       1334 M                   234 DEG 
11                   SP3                       1293 M                   233 DEG 
11                   1                            1331 M                  245 DEG  
11                   2                              499 M                  211 DEG 
11                   3                              810 M                  283 DEG 
11                   4                              103 M                  201 DEG 
11                   6                            1161 M                    92 DEG                
11                   7                              791 M                   106 DEG 
11                   9                              317 M                   151 DEG 
11                  10                            1042 M                    90 DEG 
11                  12                              408 M                  265 DEG 
11                  13                              361 M                  197 DEG 
11                  14                              878 M                    90 DEG 
11                  15                            1808 M                  139 DEG 
11                  16                            1602 M                  132 DEG 
 
12                  SP1                          1038 M                  224 DEG 
12                  SP2                          1005 M                  222 DEG 
12                  SP3                            971 M                  220 DEG 
12                  1                                958 M                   237 DEG 
12                  2                               1005 M                  222 DEG 
12                  3                                 438 M                  299 DEG 
12                  4                                 374 M                    99 DEG 
12                  6                               1566 M                    90 DEG 
12                  7                               1181 M                    99 DEG 
12                  9                                 611 M                  113 DEG                   
12                 10                              1449 M                    88 DEG 
12                 11                                408 M                    85 DEG 
12                 13                                430 M                  136 DEG 
12                 14                              1285 M                    89 DEG      
12                 15                              2075 M                  130 DEG 
12                 16                              1904 M                  123 DEG 
 
13                 SP1                            1112 M                  247 DEG 
13                 SP2                            1068 M                  246 DEG 
13                 SP3                            1021 M                  245 DEG 
13                 1                                1120 M                   259 DEG 
13                 2                                  172 M                   242 DEG 
13                 3                                  859 M                   307 DEG 
13                 4                                  258 M                     16 DEG 
13                 6 
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13                 7                               878 M                      82 DEG 
13                 9                               271 M                      76 DEG 
13                10                            1202 M                      73 DEG 
13                11                              361 M                      17 DEG 
13                12                              430 M                     316 DEG 
13                14                            1043 M                       71 DEG 
13                15                            1648 M                     128 DEG 
13                16                            1488 M                     119 DEG 
 
14                SP1                          2154 M                    249 DEG 
14                SP2                          2109 M                    249 DEG 
14                SP3                          2062 M                    248 DEG 
14                1                              2159 M                    255 DEG 
14                2                              1213 M                    250 DEG 
14                3                              1678 M                    276 DEG 
14                4                                920 M                    264 DEG 
14                6                                283 M                      97 DEG 
14                7                                242 M                    209 DEG 
14                9                                773 M                    249 DEG 
14               10                               164 M                      87 DEG 
14               11                               878 M                    270 DEG 
14               12                             1285 M                    269 DEG 
14               13                             1043 M                    251 DEG 
14               15                             1393 M                    167 DEG 
14               16                             1112 M                    164 DEG 
 
15               SP1                           2393 M                    308 DEG 
15               SP2                           2346 M                    284 DEG 
15               SP3                           2298 M                    285 DEG 
15               1                               2525 M                     289 DEG 
15               2                               1723 M                     303 DEG 
15               3                               2507 M                     308 DEG           
15               4                               1762 M                     316 DEG 
15               6                               1324 M                     359 DEG 
15               7                               1222 M                     340 DEG 
15               9                               1499 M                     316 DEG 
15              10                              1376 M                     354 DEG 
15              11                              1808 M                     319 DEG 
15              12                              2075 M                     310 DEG 
15              13                              1648 M                     308 DEG 
15              14                              1393 M                     347 DEG 
15              16                                290 M                         0 DEG 
  
16              SP1                            2341 M                     277 DEG 
16              SP2                            2294 M                     277 DEG 
16              SP3                            2244 M                     278 DEG 
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16            1                                 2451 M                      282 DEG 
16            2                                 1587 M                      294 DEG 
16            3                                 2342 M                      302 DEG 
16            4                                 1568 M                      309 DEG 
16            6                                 1034 M                      358 DEG 
16            7                                   957 M                      333 DEG 
16            9                                 1305 M                      308 DEG 
16           10                                1087 M                      352 DEG 
16           11                                1602 M                      312 DEG 
16           12                                1904 M                      303 DEG 
16           13                                1488 M                      299 DEG 
16           14                                1112 M                      344 DEG 
16           15                                  290 M                      180 DEG         
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