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TRITON-1 SIDETRACK DEVIATION DATA 

Triton-1 was sidetracked at 1467m due to hole instability. The survey data 
used to calculate true vertical depths was obtained from either of two 
sources:- 

1. from 1467m MDKB to 2830m MDKB, and at 3276m MDKB; an Eastern Whipstock 
Inc., single shot tool was used. 

2. at 3175m MDKB, 3386m MDKB and, 3545m MDKB; the surveys at these depths 
were made by a Totco tool, which gives a deviation angle but not 
deviation, so the directions at these depths were estimated. 



TRITON-1 SIOETRACK 

ZONE COUNTRY wELL REF SIDETRACK SURVEYING TYPE OF ORIGIN INPUT TARGET 
STATE Af?FA NUMf3ER NUMBER COMPANY SURVEY CODE UNITS REARING 

55 

COURSE MEASURED 
LENGTH DEPTH 

17.27 
9.54 
9.05 

10.51 
9.64 
8.95 
8.80 

12.34 
18.78 
28.37 
56.82 

00 
90 

93.59 
37.34 
47.56 
94.46 

216.99 
104.85 
lOO.00 

55.00 
106.00 

57.45 
67.05 

202.13 
345.37 
101.00 
110.00 

00 
159.00 

160 

1457.14 
1474.41 
1483.95 
1493.00 
1503.51 
1513.15 
1522.10 
1530.90 
1543.24 
1562.02 
1590.39 
1647.21 
1717.00 
1730.00 
1740.80 
1778.14 
1825.70 
1920.16 
2137.15 
2242.00 
2342.00 
2397.00 
2503.00 
2560.45 
2627.50 
2829.63 
3175.00 
3276.00 
3386.00 
3406.00 
3545.00 

ST1 EAST ss M 

BOTTOM HOLE LOCATION CALCULATIONS USIhG RADIUS OF CURVATURE 

TRUE 
VERTICAL INCLINATION DIRECTION RECTANGULAR COORDINATES 

DEPTH oEG MI’N DEG PIN NORTH/SOUTH EAST/WEST 

1457.14 0. 15. N 13. 0. E 0.04 N 0.01 E 
1474.41 1. 15. s 89. 0. E 0.17 N 0.17 E 
1483.95 0. 45. s 38. 0. E 0.10 N 0.32 E 
1493.00 :: 3;: S 38. 0. E 0.01 s 0.40 E 
1503.50 S 10. Oe E 0.22 s 0.50 E 
1513.14 1. 45r s 7. 0. w 0.49 s 0.50 E 
1522.08 2, 30. S 17. Oe E Oe82 S 0.53 E 
1530.87 3. 30* S 11. 0. E 1.27 S 0.64 E 
1543.18 4. 30* S 22. Oe E 2.09 S 0.89 E 
1561.90 5. S 27. 

4. 4:: S 29. 
Oe E 3.51 s 1.53 E 

1590.16 0. E 5.63 S 2.66 E 
1646.80 4* 30. s 29. Oe E 9.64 S 4.89 E 
1716.41 TOP UN-NAMED SANDS AND SILTS 14.21 S 6.97 E 
;;X?;.;f TOP BELFAST MUOSTONE 15.00 s 7.24 E 

1777:42 3. 4. 30. 0. S S 22. 17. 0. 0. E E 15.64 17.94 S s 7.43 8.25 E E 
1824.86 4. o* S 7. 0. E 21.14 S 9.08 E 
1919.06 4* 30. S 3. 0. E 28.12 S 9.69 E 
2134.84 50.79 s 10.08 E 
2238.79 

5: :: 2 1. 

2337.94’ 
: 1:: 

8. :: 
64.44 S 9.25 E 

7. 30e s 0: w 77.31 s 7.09 E 
2392.60 0. w 83.16 S 5.85 E 
2498.14 

2 4:: s 11. 
s 21. 0. w 92.70 S 3.12 E 

2555.33 5. 1:: s 31. 0. w 97.53 s 0.76 E 
2622.21 3. s 45. 0. w 101.32 S 2.20 w 
2824.08 0. w 108.79 S 9.05 w 
3168.97 

5: 30. s 40. 
30. s 25. 0. w 123.99 S 18.73 W  

3269.69 5. 4;: s 18. 0. W  130.95 s 21.47 W  
3379.37 3. s 18. 0. W  138.93 S 24.07 w 
3399.32 TOP WAARRE FORMATION 140.21 S 24448 W  
3537.85 5. 30. s 18. 0, w 151.12 s 28.03 W  

N 0. 0. E 

POL4R COORDINATES VERTICAL 
DISTANCE DEG MIN SECTION 

X:i 
0.3 
0.4 
0.5 
0.7 
1.0 

::3 
3.8 
6.2 

10.8 
15.8 
16.7 
17.3 
19.7 
23.0 
29.7 
51.8 
65.1 
77.6 
83.4 
92.7 
97.5 

101.3 
109.2 
125.4 
132.7 
141.0 
142.3 
153.7 

N 14. 2. E 
N 46. 0. E 
N 73. 6. E 
S 88. 17. E 
S 66. 9. E 
S 45, 41. E 
S 32. 59. E 
S 26. 56. E 
S 23. 0. E 
S 23. 37. E 
S 25. 18. E 
S 26. 52. E 
S 26. 8. E 
S 25. 45. E 
S 25. 25. E 
S 24r 410 E 
S 23. 14. E 
S 19. 0. E 
S 11. 14. E 

z 
8r 10. E 
5. 15. E 

S 4. 1.E 
S 1. 55. E 
S 0. 27. E 
S l* 15. w 
S 4r 45* w 
S 8. 35. W  

2 9. 9. 50. 19. w w 
S 9. 54. w 
s 10. 30. w 

0.0 
0.2 
0.1 

-0.0 
-0.2 
-0.5 
-0.8 

-1.3 
-2.1 

-3.5 
-5.6 
-9.6 

-14.2 
-15.0 
-15.6 
-17.9 
-21.1 
-28.1 --3 

-50.8 
-64.4 
-77.3 
-83.2 
-92.7 
-97.5 

-101.3 
-108.8 
-124.0 
-131.0 
-138.9 
-140.2 
-151.1 
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TRITON-1 SIDETRACK 

f’EASURE0 
DEPTH 

1493.00 1493.00 
1503.00 1502.99 
1513.00 1512.99 
1523.00 1522.98 
1533.00 1532.97 
1543.00 1542.94 
1553.00 1552.91 
1563.00 1562.87 
1573.00 1572.83 
1583.00 1582.80 
1593.00 1592.76 
1603.00 1602.73 
1613.00 1612.70 
1623.00 1622.66 
1633.00 1632.63 
1643.00 1642.60 
1653.00 1652.57 
1663.00 1662.54 
1673.00 1672.51 
1683.00 1682.49 
1693.00 1692.46 
1703.00 1702.44 
1713.00 1712.42 
1723.00 1722.39 
1733.00 1732.37 
1743.00 1742.35 
1753.00 1752.33 
1763.00 1762.31 
1773.00 1772.29 
1783.00 1782.27 
1793.00 1792.24 
1803.00 1802.22 
1813.00 1812.19 
1823.00 1822.17 
1833.00 1832.14 
1843.00 1842.12 
1853.00 1852.09 
1863.00 1862.07 
1873.00 1872.04 
1883.00 1882.01 
1893.00 1891.98 
1903.00 1901.95 
1913.00 1911.92 
1923.00 1921.89 
1933.00 1931.86 
1943.00 1941.83 

TRUE 
VERTICAL 

DEPTH 
INCLINATION OIPECTION 
OEG MIN OEG PIN 

1. 0. 

:: 29. 45. 
2. 36. 
3. 40. 
4e 29e 
49 46e 
4. 59. 
40 54* 
49 49. 
4. 449 
4. 420 
4. 39. 
4. 36e 
4* 340 
40 31* 
4. 26. 
4* 20* 
4* 13. 
4. 7r 
4. l* 
3* 54* 
3. 489 
3. 41* 
3. 35. 
3. 32. 
3. 40* 
3. 48e 
3. 569 
4* 0. 
4. O* 
4. o* 
4. 0. 
4. 0. 
4. 2. 
4. 5* 
4. 99 
4* 12. 
4. 15. 
4* 18. 
4. 21. 
4. 25. 
4. 2R* 
4. 32. 
4. 41* 
4. 49. 

s 38. 0. E 
s 11. 21. E 
S 6. 44. W 
s 16. 23. E 
s 12. 52. E 
s 21. 47. E 
s 24. 36. E 
S 27. 4. E  
S 27. 46. E 
s 28. 29. E 
s 29. 0. E  
s 29. o* E  

z g:’ :* E  
S  29: 0: E  
s 29. 
S 28. 1:: E’ 
5 26. 59, E 
S 25. 42. E 
s 24. 25. E 
s 23. 89 E 
s 21. 5lr E  
s 20. 34. E 
s 19. 17. E  
S  18. 
s 17. 1:: E  
s 18. 38. E 
s 19. 58. E 
s 21. 19. E 
s 20. 28. E 
s 17. 19. E 
s 14. 10. E 
S 11. 0. E 
S 7. 51. E 
S 6. 41e E 
S 6s 16. E 
S 5. 51. E  
S  5. 25. E 
S 4. 60. E 
: 4e 4* 34. 9m E E 

S 3. 44. E 
S 3. 18. E 
5 2. 57. E 
S 2. 46. E 
S 2. 35. E 

RECTANGULAR COOROINATES 
NORTH/SOUTH EAST/WEST 

0.01 S 0.40 E 
0.21 s 0.49 E 
0.49 s 0.50 E 
0.86 S 0.54 E 
1.39 s 0.67 E 
2.07 S 0.88 E 
2.81 s 1.20 E 
3.58 S 1.57 E 
4.35 s 1.97 E 
5.09 s 2.37 E 
5.82 S 2.77 E 
6.54 S 3.17 E 
7.25 S 3.56 E 
7.96 S 3.95 E 
8.66 s 4.34 E 
9.35 s 4.72 E 

10.04 s 5.10 E 
10.71 s 5.44 E 
11.38 S 5.79 E 
12.04 S 6.09 E 
12.69 S 6.38 E 
13.33 s 6.64 E 
13.96 S 6.88 E 
14.57 s 7.10 E 
15.18 S 7.29 E 
15.77 s 7.47 E 
16.36 S 7.66 E 

‘16.98 S 7.88 E 
17.61 S 8.12 E 
18.26 S 8.37 E 
18.92 S 8.60 E 
19.59 s 8.78 E 
20.27 S 8.94 E 
20.96 S 9.05 E 
21.65 S 9.14 E 
22.36 S 19.22 E 
23.07 S 9.29 E 
23.79 s 9.36 E 
24.53 S 9.43 E 
25.27 S 9.49 E 
26.02 S 9.55 E 
26.79 S 9.60 E 
27.56 S 9.65 E 
28.34 S 9.70 E 
29.14 S 9.74 E 
29.97 s 9.78 E 

POLAR COORDINATES VERTICAL 
DISTANCE OEG MIN SECTION 

0.4 s 88. 17. E 
0.5 S 67. 17. E 
0.7 S 45. 58. E 

::: S  S  25. 32. 41. 21. E E 
2.3 S 23. 1. E  
3.1 S 23. 5. E 
3.9 S  23. 41. E 
4.8 S 24. 22. E 
5.6 S 24. 56. E 
2: S S 25. 25. 50. 26. E E 

8.1 S 26. 9m E 
8.9 S 26. 25. E 

1::; S  S 26. 26. 38. 48. E E 
11.3 S 26. 57. E 
12.0 S 26. 59. E  
12.8 S  26. 57. E 
13.5 S 26. 50. E 
14.2 S 26. 41. E 
14.9 S 26. 28. E 
15.6 S 26. 14. E 
16.2 S 25. 58. E 
16.8 S 25. 40. E 
17.4 S 25. 21. E 
18.1 S  25. 6. E 
18.7 S  24. 54. E 
19.4 S  24. 45. E 
20.1 S 24. 38. E 
20.8 S 24. 26. E 
21.5 S 24. 9. E  
22.2 S 23. 48. E 
22.8 S 23. 21. E 
23.5 S 22. 53. E 
24.2 S 22. 24. E 
24.9 S 21. 56. E 
25.6 S 21.29.E 
26.3 S 21. 2. E 
27.0 S 20. 35. E 
27.7 S 20. 9e E 
28.5 S 19. 44. E 
29.2 S 19. 18. E 
30.0 S 18. 53. E 
30.7 S 18. 28. E 
31.5 S 18. 4. E  

-0.0 
-0.2 
-0.5 
-0.9 
-1.4 
-2.1 
-2.8 
-3.6 
-4.3 
-5.1 
-5.8 
-6.5 

-7.3 
-8.0 
-8.7 
-9.4 

-10.0 
-10.7 
-11.4 
-12.0 
-12.7 
-13.3 
-14.0 
-14.6 
-15.2 
-15.8 
-16.4 
-17.0 
-17.6 
-18.3 
-18.9 
-19.6 
-20.3 
-21 .o 
-21.7 
-22.4 
-23. I 
-23.8 
-24.5 : 
-25.3 
-26.0 
-26.8 
-27.6 
-28.3 
-29.1 
-30.0 

, ..,.;a .; 

I ’ , 
I 



a TRITOh-1 SIDETRACK 

MEASURED 
DEPTH 

1953.00 1951.79 
1963.00 1961.75 
1973.00 1971.71 
19R3.00 1981.67 
1993.00 1991.62 
2003.00 2001.58 
2013.00 2011.53 
2023.00 2021.47 
2033.00 2031.42 
2043.00 2041.36 
2053.00 2051.30 
2063.00 2061.24 
2073.00 2071.18 
2083.00 2081.11 
2093.00 2091.04 
2103.00 2100.96 
2113.00 2110.89 
2123.00 2120.81 
2133.00 2130.72 
2143.00 2140.64 
2153.00 2150.55 
2163.00 2160.47 
2173.00 2170.38 
2183.00 2180.30 
2193.00 2190.21 
2203.00 2200.12 
2213.00 2210.04 
2223.00 2219.95 
2233.00 2229.87 
2243.00 2239.78 
2253.00 2249.70 
2263.00 2259.61 
2273.00 2269.53 
2283.00 2279.44 
2293.00 2289.35 
2303.00 2299.27 
2313.00 2309.18 
2323.00 2319.10 
2333.00 2329.01 
2343.00 2338.93 
2353.00 2348.85 
2363.00 2358.78 
2373.00 2368.72 
2383.00 2378.66 
2393.00 2388.62 
2403.00 2398.58 

TRUE 
VERTICAL 

DEPTH 
INCLINATION DIRECTION 
DEG MTN DEG MAIN 

4. 57. 
5. 6. 
5. 14. 
5. 23. 
5. 30. 
5. 39. 
5. 47* 
5. Pi* 
6. 49 
6. 12. 
6. 20. 
6. 28. 
6. 37. 
6. 45. 
6. 53. 
7. 2. 
7. 10. 
7. 18. 
7. 27. 

30* 
77: 30. 

30. 
2 30. 
7. 30* 

30. 
5: 30. 
7. 30. 
7. 30. 

30. 
3: 30. 
7. 30. 
7. 30. 
7. 30. 
7. 30. 
7. 30* 
7. 309 
7. 30. 
7. 30. 
7. 30. 
7. 27. 
7. 
6. 3:: 
6. 5. 

3R. 
2: 11. 
5. 3. 

S 
f : 

24. E 
S 13. E 
S 2. 2. E 

s 1. 1. 50. 39. E E 
S 1. 20. E 
z 1. 1. 17. 6.E E 

0. 55. E 
44. E 

S 0. 33. E 
s 0. 22. E 
s 0. 11. E 

0. w 
11. w 

S 0. 22. w 
33. w 
44. w 
55. w 
17. w 

S 1. 45. w 
14. w 
43. w 
11. w 
40. w 

S 4. 
S 4. 

S 5. S 5. 38: "w 
S 6. 4. w 
S 6. 46. W 

: 8. 7. 28. 10. W w 
S 8. 52. W 

34. w 
16. W 

s 10. 58. W 
s 11. 40. w 
s 12. 22. w 

s 11. 52. w 
s 11. 31. w 
s 11. 9. w 
s 11. 34. w 

RECTAhGULAR COORDINATES 
NORTH/SOUTF EAST/WEST 

30.82 S 9.81 E 
31.69 S 9.85 E 
32.59 S 9.88 E 
33.52 5 9.91 E 
34.46 S 9.94 E 
35.43 s 9.97 E 
36.43 S 10.00 E 
37.45 s 10.02 E 
38.49 S 10.04 E 
39.56 S 10.06 E 
40.65 S 10.07 E 
41.77 s 10.09 E 
42.91 S 10.10 E 
44.07 s 10.10 E 
45.26 S lo.11 E 
46.47 S 10.11 E 
47.70 s 10.10 E 
40.96 S 10.10 E 
so.25 s 10.09 E 
51.55 s 10.07 E 
52.05 s 10.03 E 
54.16 S 9.99 E 
55.46 S 9.93 E 
56.77 S 9.86 E 
58.07 s 9.78 E 
59.37 s 9.70 E 
60.67 S 9.60 E 
61.97 S 9.49 E 
63.27 S 9.36 E 
64.57 S 9.23 E 
65.87 S 9.09 E 
67.16 S 8.92 E 
68.46 S 8.75 E 
69.75 S 8.55 E 
71.04 s 8.34 E 
72.32 S f8.12 E 
73.61 S 7.88 E 
74.80 S 7.62 E 
76.16 S 7.35 E 
77.43 s 7.06 E 
78.66 S 6.79 E 
79.81 s 6.53 E 
80.89 S 6.30 E 
81.89 S 6.10 E 
82.82 S 5.92 E 
83.68 S 5.75 E 

POLAR COOADIhATES VERTICAL 
DISTANCE DEG MIN SECTION 

32.3 '5 17. 40. E -3O.R 
33.2 S 17. 16. E -31.7 
34.1 S 16. 52. E -32.6 
35.0 S 16. 29. E -35.5 
35.9 f 16. 6. E -34.5 
36.8 S 15. 43. E -35.4 
37.8 5 15. 21. E -36.4 
38.8 '5 14. 59. E -37.4 
39.8 S 14. 37. E -38.5 
40.8 S 14. 16. E -39.6 
41.9 5 13. 55. E -40.7 
43.0 S 13. 35. E -41.8 
44.1 5 13. 14. E -42.9 
45.2 s 12. 55. E -44.1 
46.4 5 12. 35. E -45.3 

,046.S 
-47.7 
-49.0 
-50.2 
-51.5 
-52.9 
-54.2 
-55.5 
-56.8 
-58.1 
-59.4 
-60.7 
-62.0 
-63.3 
-64.6 
,-65.9 
-67.2 
-68.5 
-69.7 
-71.0 
-72.3 
-73.6 

-74.9 
-76.2 
-77.4 : 
-78.7 
-79.0 
-00.9 
-81.9 
-82.8 
-83.7 

47.6 5 12. 16. E 
48.8 S 11. 57. E 
50.0 S 11. 39. E 
51.2 S 11. 21. E 
52.5 5 11. 3. E 
53.8 S 10. 45. E 
55.1 S 10. 27. E 
56.3 5 10. 9. E 
57.6 S 9. 51. E 
58.9 

z 
9. 34. E 

60.2 9. 16. E 
61.4 S 8. 59. E 
62.7 z 8. 42. E 
64.0 8. 25. E 
65.2 S 8. 8. E 
66.5 S 7. 51. E 
67.8 S 7. 34. E 
69.0 S 7. 17. E 
70.3 6e 59. E 
71.5 

s’ 
6. 42. E 

72.8 S 6. 24. E 
74.0 
75.3 z 

6. 7. E 
5. 49. E 

76.5 S 5. 31. E 
77.8 S 5. 13. E 
79.0 
80.1 z 

4. 56. E 
4. 41. E 

81.1 S 4. 27. E 
82.1 4. 15. E 
83.0 

if 
4. 5. E 

83.9 S 3. 56. E 



MEASURED 
DEPTH 

2413.00 
2423.00 
2433.00 
2443.00 
2453.00 
2463.00 
2473.00 
2483.00 
2493.00 
2503.00 
2513.00 
2523.00 
2533.00 
2543.00 
2553.00 
2563.00 
2573.00 
2583.00 
2593.00 
2603.00 
2613.00 
m;i;; 

2643:00 
2653.00 
2663.00 
2673.00 
2683.00 
2693.00 
2703.00 
2713.00 
2723.00 
2733.00 
2743.00 
2753.00 
2763.00 
2773.00 
2783.00 
2793.00 
2803.00 
2813.00 
2823.00 
2833.00 
2843.00 
2853.00 
2863.00 

TRUE 
VERTICAL 

DEPTH 

2408.54 
2418.50 
2428.46 
2438.42 
2448.37 
2458.33 
2468.28 
2478.24 
2488.19 
2498.14 
2508.09 
2518.04 
2528.00 
2537.95 
2547.91 
2557.87 
2567.84 
2577.81 
2587.78 
2597.76 
2607.73 
2617.72 
2627.70 
2637.68 
2647.67 
2657.65 
2667.64 
2677.62 
2687.61 
2697.60 
2707.58 
2717.57 
2727.56 
2737.54 
2747.53 
2757.52 
2767.51 
2777.50 
2787 r49 
2797.48 
2007.47 
2817.46 
2827.45 
2837.44 
2847.43 
2857.42 

INCLINATION DIRECTION RECTANGULAR COORDINATES 
DEG MIN DEG MIN NORTH/SOUTH EAST/WEST 

5. 
5. 1:: 
5. 15. 

20. 
:: 24e 
5. 28. 

ii: 
5. 41* 
5* 459 

5. 22* 
5. 14. 
5. 6~ 
4e 56* 
40 40. 
4e 25. 
4. 
3* 5:: 
3. 38* 
3, 22a 
3. 14. 
3. 12* 
3. 9* 
3. 7. 
39 5. 
3. 3e 
3. 
2. 5:: 
2. 56. 
2. 54* 
2. 52. 
2. 49. 
2. 47. 
2. 45. 
2. 43* 
2. 40. 
2. 38* 
2. 36. 

2. 34. 
2. 36. 

s 12. 31. W  
s 13. 27. W  
s 14. 24. W  
s 15. 20. w  
S 16. 17. w  
s 17. 14. w  
'5 18. 10. w 
s 19. 7. w 
s 20. 3. w  
s 21. 0. w  
s 22. 44. w  
S 24. 29. W  
S 26. 13* w  
S 27. 58. w  
S 29. 42. W  
s 31. 32. W  
s 33. 37. w  
s 35. 43* w  
s 37. 48. w  
s 39. 53. w  
s 41. 58. w  
s 44. 4e w 
s 44. 52. W  
s 44* 37. w  
s 44. 22. w  
s 44. 7. w  
s 43. 52. W  
s 43. 38. w  
s 43. 23. W  
s 43. 89 w 
s 42. 53. w  
s 42. 38. W  
S 42. 23. W  

'5 42. s 41. 5:: t: 
s 41. 39. w  
s 41. 24. W  
s 41. 9. w  
s 40. 54. w  
s 40. 40* w  
s 40. 25. W  
s 40. 10. w 
s 39. 51. w  
s 39. 25. W  
s 38. 59. w  
S 38. 33. w  

04.54 s 
85.42 S 
86.30 S 
87.19 s 
88.09 s 
89.00 s 
89.91 s 
90.83 s 

.91.76 S 
92.70 s 
93.62 S 
94.50 s 
95.36 S 
96.18 S 
96.96 S 
97.72 s 
98.42 S 
99.07 s 
99.67 S 

100.21 s 
100.70 s 
101.14 s 
101.54 s 
101.94 s 
102.33 S 
102.72 S 
103.11 s 
103.50 s 
103.88 S 
104.26 S 
104.64 S 
105.01 s 
105.38 s 
105.75 s 
106.11 S 
106.47 S 
106.83 S 
107.19 s 
107.54 s 
107.88 S 
108.23 S 
108.57 s 
108.90 S 
109.24 s 
109.59 s 
109.94 5  

5.56 E 
5.36 E 
5.14 E 
4.91 E 
4.65 E 
4.38 E 
4.09 E 
3.79 E 
3.46 E 
3.12 E 
2.75 E 
2.36 E 
1.95 E 
1.53 E 
leo9 E 
0.64 E 
0.19 E 
0.26 W  
0.71 w 
1.15 w 
1.59 w 
2.01 w 
2.42 w 
2.82 w 
3.20 W  
3.59 w 
3.96 W  
4.33 w 
4.69 W  
5.05 w 
5.4 w  

4 5. 5 w  
6.08 W  
6.42 W  
6.74 W  
7.06 W  
7.38 W  
7.69 W  
7.99 w 
8.29 W  
8.58 W  
8.86 w 
9.14 w 
9.42 w 
9.70 w 
9.99 w 

DI 
POL4R CODRDIN ATES VERTICAL 
STANCE DEG MIN SECT ION 

84.7 
85.6 
86.5 
87.3 
88.2 
89.1 
90.0 
90.9 
91.8 
92.7 
93.7 
94.5 
95.4 
96.2 
97.0 
97.7 
90.4 
99.1 
99.7 

100.2 
100.7 
101.2 
101.6 
102.0 
102.4 
102.8 
103.2 
103.6 
104.0 
104.4 
104.8 
105.2 
105.6 
105.9 
106.3 
106.7 
107.1 
107.5 
107.8 

S 3. 46. E  
S 3. 35. E  
S 3. 25. E  
S 3. 13. E  
s 3. l.E 
S 2. 49. E  
S 2. 36. E  
S 2. 23. E  
S 2. 10. E 

2 1. 1. 55* 41. E E 
S 1. 26r E 

2 0. 1. 55. 10. E E 
S 0. 39. E  
S 0. 23. E  
S 0. 7. E  
S 00 90 w 
S 

i: 8. 0: 2 54: : w  
S 

: :: 1. 2:: 35. I: w 

: 1. la 60. 48. W  W  

: 2* 2r 24. 12. w  W  

z 2. 2. 46. 35, w  W  
S 2. 57. w  
s 3. 8. w  
S 3. 16. w 

2 3. 3. 28. 38. w  w 
S 3. 489 w 
S 3. 57. w  
S 4* 6.W 
S 4. 15. w  

-84.5 
-85.4 
-86.3 
-87.2 
-88.1 
49.0 
-89.9 . _ 
-90.8 
-91.8 
-92.7 

,-93.6 
-94.5 
-95.4 
-96.2 
-97.0 

-97.7 
-90.4 
-99.1 
-99.7 

-100.2 
-100.7 
-101.1 
-101.5 
-101.9 
-102.3 
-102r7 
*103;1 
-103.5 
-103.9 
-104.3 
~104.6 
-105.0 
-105.4 
-105i7 
-106.1 
-106.5 
-106.8 
-107.2 
-107.5 

108.2 s 4. 24. W  -107;9 
108.6 z 4. 32. W  -108.2 
108.9 4. 400 w -108.6 
109.3 2 4. 48. w  -108.9 
109.6 4. 56. W  -109.2 ’ 
110.0 s 5. 4, w -109.6 
11.0.4 S 5. 11. w -109.9 

1’ 
P 

TRITON-1 SIDLTRACK 



cl . 

TRITON-1 SIGETRACK 

!A 
TRUE 

MEASI;REO VERTICAL 
DEPTH 

2873.00 2867.41 
2883.00 2877.40 
2893.00 2e07.39 
2903.00 2897.38 
2913.00 2907.36 
2923.00 2917.35 
2933.00 2927.34 
2943.00 2937.33 
2953.00 2947.32 
2963.00 2957.30 
2973.00 2967.29 
2983.00 2977.28 
2993.00 2907.26 
3003.00 2997.25 
3013.00 3007.24 
3023.00 3017.22 
3033.00 3027.21 
3043.00 3037.19 
3053.00 3047.18 
3063.00 3057.16 
3073.00 3067.15 
3083.00 3077.13 
3093.00 3087.12 
3103.00 3097.10 
3113.00 3107.08 
3123.00 3117.07 
3133.00 3127.05 
3143.00 3137.03 
3153.00 3147.01 
3163.00 3157.00 
3173.00 3166.98 
3183.00 3176.96 
3193.00 3186.94 
3203.00 3196.91 
3213.00 3206.89 
3223.00 3216.86 
3233.00 3226.84 
3243.00 3236.81 
3253.00 3246.77 
3263.00 3256.74 
3273.00 3266.70 
3283.00 3276.67 
3293.00 3286.63 
3303.00 3296.60 
3313.00 3306.56 
3323.00 3316.53 

DEPTH 
INCLINATION 
OEG MIN 

2. 3Re 
2. 39* 
2. 41. 
2. 43. 
2. 44* 
2. 46e 
2. 4ae 
2. 50. 
2. 51. 
2. 53. 
2. 55. 
2. 578 
2. 58. 
3. 0. 
3. 29  
3e 4* 
3. 5* 
3. 79  
3. ?* 
3. ll* 
3. 12a 
3. 14. 
3. 16. 
3r 17* 

2  $7: 
3. 23* 

2  ::: 
3. 20* 

2  30. 37. 
3. 46e 
3. 55* 
4. 4. 
4* 13. 
4. 22m 
4. 31. 
4. 40* 
4. 4ae 
4. 57. 
4. 55* 
4. 489 
4. 428 
4. 35. 
4. 28* 

DIRECTION RECTANGULAR COORDINATES 
DEG lJIN NORTH/SDUTt '  EAST/WEST 

S 38. 7. w  110.30 s 
s 37. 41. w 110.66 s 
5  37. 15. w 111.03 s 
S 36. 49. w 111.40 s 
‘5 36. 23. W  111.78 S 
s 35. 57. w 112.17 S 
s 35. 31. w 112.57 S 
s 35. 5. w 112.97 S 
5 34. 39. w 113.37 s 
5 34. 129 w 113.79 S 
s 33. 46. W  114.20 S 
5 33. 20. w 114.63 S 
s 32e 54. w 115.06 S 
s 32. 28. w 115.50 s 
S 32. 2. W  115.94 s 
s 31. 36. W  116.39 S 
s 31. 10. w 116.84 s 
s 30. 440 w 117.31 s 
s 30. 18. w 117.78 s 
s 29e 52. W  118.25 s 
s 29. 26. W  118.73 s 
s 28. 60. W  119.22 S 
S 28. 34. w 119.71 s 
s 28. a. w 120.21 s 
s 27. 42. W  120.72 5  
S 27. 16. W  121.23 S 
S 26. 49. w 121.75 S 
s 26. 23. W  122.27 S 
S 25. 57. w 122.80 s 
s 25. 31. w 123.34 S 
s 25. 
s 24. 2;: t: 

123.88 s 
124.44 S 

s 23e 45. w 125.03 S 
S 23. 4. W  125.64 5  
s 22. 22. w 126.29 S 
s 21. 40. w 126.95 S 
s 20. 59. w 127.65 S 
s 20. 17. w 128.37 s 
5  19. 36. W  129.12 S 
s 18. 54. w 129.90 S 
s 18. 12. w 130.70 5  
s ia. 0. w 131.53 s 
s la. 0. w  132.33 5  
s 18. 0. w 133.12 S 
S 18. 0. w 133.89 s 
S 18. 0. w 134.64 S 

POLAR COORDINATES VERTICAL 
DISTANCE DEG MIN SECTION 

10.27 w i lo.8 
10.55 w 111.2 
10.84 w 111.6 
11.12 w 112.0 
11.40 w 112.4 
11.69 w 112.8 
11.97 w 113.2 
12.26 w 113.6 
12.54 W  114*1 
12.83 w 114.5 
13.11 w 115.0 
13.40 w 115.4 
13.68 w 115.9 
13.96 w 116.3 
14.25 W  116.8 
14.53 w 117.3 
14.81 w 117.8 
15.09 w 118.3 
15.37 w 118.8 
15.66 W  119.3 
15.93 w 119.8 
16.21 W  120.3 
16.49 W  120.8 
16.77 W  121.4 
17.05 w 121.9 
17.32 W  122.5 
17.59 w 123.0 
17.87 w 123.6 
18.14 W  124.1 
la.41 w 124.7 
la.68 w 125.3 
la.94 w 125.9 
19.20 W  126.5 
19*47 w 127.1 
19.74 w 127.8 
20rOl w 128.5 
20.28 w 129.3 
20.56 W  130.0 
20.84 w 130.8 
21.11 w 131.6 
21.39 w 132.4 
21.66 w 133.3 
21.92 W  134.1 
22.18 w 135.0 
22.43 W  135.8 
22.67 W  136.5 

4 

j 

I 

I- j 

S 5. 19. w 
S 5. 27. W  
S 5. 34. w 
S 5. 42. W  
S 5. 49. w 
S 5. 57. w 

z 6. 6. 12. 4. W  W  
s 69 19. W  
S 69 26. W  
S 6. 33. W  
S 6. 400 W  
S 6. 47. W  

s 6e 7. 54. 0. W  w 
i: 7. 7* 13. 7. w w 

S 7* 20. w 
S 7. 26. W  
S 7. 32. W  
s 7* 39. w 

ii 7. 7* 51. 45. w w 
S 7. 56. W  
s 8. 2. w 
s a. a. w 
S a. 13. w 

s’ 
a. 19. .w 
8. 24. W  

S 8. 29. W  

z 
a. 34. w  
a. 39. w  

z 8. a. 44. 48. w w 
S a. 53. w 
S a. 57. w 
: 9. 9. 6. 2. W  w 

S 9. 10. w 

2 9. 9. 14. la. w  w 
S 9. 21. w 

: 9. 9. 24. 27. W  W  
S 9. 31. w 
S 9. 33. w 

-110.3 
-110.7 
-111.0 
-111.4 
-111.8 
-112.2 
-112.6 
-113.0 
-113.4 
-113.8 
-114.2 
-114.6 
-115.1 
-115.5 
-115.9 
-116.4 
-116.8 
-117.3 
-117.8 
-118.2 
-118.7 
-119.2 
-119.7 
-120.2 
-120.7 
-121.2 
-121.7 
-122.3 
-122.8 
-123.3 
-123.9 
-124.4 
-125.0 
-125.6 
-126.3 
-127.0 
-127.6 
-128.4 
-129.1 
-129.9 : 
-130.7 
-131.5 
-132.3 
-133.1 
-133.9 
-134.6 



TRlTON-1 SIDETRACK 

’ ! 

MEASLRED 
DEPTH 

TRUE 
VERTICAL 

DEPTH 

3333.00 3326.50 
3343.00 3336.47 
3353.00 3346.45 
3363.00 3356.42 
3373.00 3366.40 
3383.00 3376.38 
3393.00 3386.35 
3403.00 3396.33 
3413.00 3406.31 
3423.00 3416.28 
3433.00 3426.25 
3443.00 3436.23 
3453.00 3446.20 
3463.00 3456.16 
3473.00 3466.13 
3483.00 3476.10 
3493.00 3486.06 
3503.00 3496.02 
3513.00 3505.98 
3523.00 3515.94 
3533.00 3525.90 
3543.00 3535.85 

INCLINATION DIRECTION RECTANGULAR COORDINATES POLAR COORDINATES VERTICAL 
DEG MIN DEG PIN NORTH/SOUTH EAST/WEST DISTANCE DEG MIN SECTION 

4* 21* 
4* 14* 
4. a* 

4. 3. 52: 
3* 47* 
3. 50. 
3r 56e 
4* 3. 
4* 9* 
4. 16. 
4* 23. 
4e 29. 
49 36r 
4. 420 
4. 49r 
4e 56. 
5. _ 2* 

5. 5. 1:: 
5. 22. 
5. 29e 

s 18. 0. w 135.37 s 22.91 w 137.3 s 9. 36. W -135.4 
s 18. 0. w 136.08 S 23.14 W  138.0 s 9. 39. w -136.1 
S 18. 0. W 136.78 s 23.37 W  138.8 s 9. 42. W -136.8 
s 18. 0. w 137.45 s 23.58 W  139.5 s 9. 44. w -137.4 
5 18. 0. w 138.11 s 23.80 W  140.1 s 9. 47. w -138.1 
s 18. o* w 138.74 s 24.01 W  140.8 s 9. 49. w -138.7 
s 18. o* w 139.37 s 24.21 W 141.5 s 9. 51. w -139.4 
S 18. Oe W 140.01 s 24.42 W  142.1 s 9. 54. w -140.0 
S la. 0. w 140.6A S 24.63 W  142.8 : 9. 56. W -140.7 
s 18. 0. w 141.36 S 24.85 w  143.5 9. 58. W -141.4 
s 18. Oa W 142.06 S 25.08 W  144.3 s 10. 1. w -142.1 
s 18. o* w 142.77 S 25.31 W  145.0 s 10. 3. w -142.8 
s 18. 0. w 143.51 s 25.55 w 145.8 s 10. 6r W -143.5 
s 18. o* w 144.26 S 25.80 w  146.5 s 10. 8. w -144.3 
s 18. 0. w 145.03 s 26.05 W 147.4 s 10. 11. w -145.0 
S 18. Oe W  145.82 S 26.30 W 

26.57 W  
148.2 s 10. 13. w -145.8 

s 18. o* w 146.63 S 149.0 S 10. 16. W- -146.6 
‘3 18. Om W  147.46 S 26.84 W  149.9 s lo* 19. w -147.5 
s 18. o* w 148.30 s 27.11 w 150.8 s 10. 22. w -148.3 
s 18. o* w 149.16 S 27.39 W  151.7 S 10. 24. W -149.2 
s 18. om w 150.04 s 27.68 W  152.6 S 10. 27. W -150.0 
s 18. o* w 150.94 s 27.97 W  153.5 s 10. 30. w -150.9 
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INTRODUCTION: 

Eighty five (85) cuttings samples were processed for foraminiferal 

analysis in Triton-1 and Triton-1 Sidetrack from 270 to 3345 metres, 

49 from the original hole and 36 from the sidetrack hole. The 

majority of the- sidetrack samples were selected from the Belfast 

Formation. Both the planktonic and benthonic foraminiferal 

assemblages have been analysed. Downhole contamination in the 

cuttings samples was most apparent in the Belfast Formation in the 

original hole and the upper 50 metres of the Belfast Formation in 

the sidetrack hole (see Table 1). 

Triton-1 penetrated a Tertiary section which is almost identical to 

that recorded in the nearby Nautilus-Al well (see figure 1). A 

confident age assignment of the Tertiary section in Triton-1 was 

hampered by the total reliance on cuttings. Biostratigraphic 

control was therefore dependent on the last appearance or the first 

appearance downhole of planktonic foraminiferal species. 

Unfortunately the planktonic foraminiferal zonation scheme of Taylor 

(in prep.) is based predominantly on the first appearance (or the 

last appearance downhole) of taxa. Six reliable extinction datums 

can be used for zonal assignment in Triton-1 (see Figure 1). With 

the exception of the base of the Tertiary section between 1650 and 

1720 metres (Zones J-l and J-2) the majority of the carbonate 

sequence in Triton-1 cannot be given a refined biostratigraphic 

age. A more refined biostratigraphic breakdown is achieved by 

correlating the planktonic foraminiferal assemblages of Triton-1 

with those recorded by Taylor (1968) and Deighton (1974) in 

Nautilus-Al. The Nautilus-Al planktonic foraminiferal analyses were 

based on adequate sidewall core (31) and conventional core coverage 

(9) in addition to rotary cuttings. Two biostratigraphic breakdowns 

of Tr iton-1, one based on extinction datums and one based on 

correlation with Nautilus A-l, are shown in Figure 1. 



The thick section of Belfast Formation in Triton-1 can be 

confidently assigned the Zone XA of Senonian age to at least a depth 

of 2860 metres using the zonal scheme of Taylor (1964). This 

zonation is based on benthonic foraminifera because planktonic 

foraminifera are rare and of no biostratigraphic value in the Upper 

Cretaceous of the Otway Basin. The yield, preservation and 

diversity of the benthonic foraminiferal faunas in Triton-1 is 

adequate between 1800 and 2860 metres. Meagre foraminiferal yields 

however occur above and below this level in the Belfast Formation. 

Tables 1 6 2 provide a summary (Basic and Interpretative) of the 

palaeontological analyses in the Triton-1 and Triton-1 Sidetrack 

wells. Data from these wells have been combined for 

biostratigraphic and palaeoenvironmental assessment (see Figure 1 

and range charts). A summary of the biostratigraphic breakdown of 

the str atigraphic units in Triton-1 is given below: 



SUMMARY 

DEPTH(m) ZONE AGE UNIT P-_-v--- p------- -pLI_------ -_I- -.-_-- 

270- 320 D-2 to E-l Mid Miocene 

370- 470 Indeterminate Mid-Early Miocene Port Campbell Limestone 

520- 560 F Early Miocene 

600 

650- 950 

lGOO-1065 

1.7.00-1460 

l460-1550 

1590-1605 

165@-~-1690 

3. 7 10 -1.7 15 

F Early Miocene 

G Early Miocene 

H---I Early Miocene 

Indeterminate Early Miocene- 

Late Oligocene 

H-2 to I Late Oligocene 

I Late Oligocene 

J-l Early Oligocene 

Gellibrand Marl 

J-2 Early Oligocene 

1720 J-2 Early Oligocene Unnamed Sands/silts. 

.1725-1730 Indeterminate - 

- -  - -“- -  - - - - .  -  - -  

1735 Indeterminate 

1740-2860 XA Senonian Belfast Formation 

2900-3395 Indeterminate 



GEOLOGICAL COMMENTS 

3-I The Tertiary carbonate section in Triton-1 represents a 

continuous stratigraphic sequence that ranges in age from early 

Middle Miocene to Early Oligocene. There appears to be no major 

stratigraphic break between the deposition of the Port Campbell 

Limestone and the Gellibrand Xarl Equivalent. The Gellibrand ' 

Marl Equivalent conformably overlies a sand/silt unit, the upper 

part of which is Early Oligocene in age. There appears to be no 

stratigraphic break across the terrigenous/carbonate boundary. 

The lower part of the terrigenous unit is predominantly silty 

and cannot be dated because the foraminiferal fauna is 

impoverished and poorly preserved. The Tertiary section in 

Triton-1 is almost identical to that recorded in the nearby 

Nautilus-Al well. 

2) There is a substantial unconformity between the Early Oligocene 

sands and silts and the Late Cretaceous Belfast Formation in 

both Triton-1 and Nautilus-l. The absence of Eocene to 

uppermost Cretaceous sediments in these wells is atypical for 

the Otway Basin, Most previous wells have been drilled closer 

to shcre in shallower parts of the basin and record marginal 

mar i ne tcrrigenous Eocene to uppermost Cretaceous sections. The 

Triton-1 and Nautilus- Al wells are situated in a deeper part of 

the basin where a substantial period of non-deposition occurred 

during this interval. The presence of deep water globigerinid 

ooze at the base of the Tertiary carbonate section in these 

wells indicates that the unconformity occurred in a marine slope 

palaeo~nvironment, 



There is a thick section (approximately 1650 metres) of Late 

Cretaceous Belfast Formation in Triton-1, the upper 1100 metres 

of which is Senonzan in age. No age determination is possible 

for the lower 300 metres of the unit because of very syarse 

foraminiferal yields. The Senonian section of Belfast Formation 

in Triton-1 is considerably thicker than that recorded in the 

Nautilus-Al well. On foraminiferal evidence Taylor (1968) 

recognised 200 netres of Senonian and 68 metres of Turonian 

Belfast Formation in the Nautilus section. This represents a 

discrepancy of at least 900 metres between the two wells. 

Taylor's recognition of Turonian faunas between 1942 and 2010 

metres (TD) in Nautilus-Al is based on primarily on the presence 

of the Turonian index species Textularia trilobita, Other -_-__-- --- - _____---- 

indigenous Turonian species of Zone XB including Colomia -- 

austrotrochus and Gavelinopsis cenomanica were not recorded. In --_--- .--.------ -_ -- v----P-- - 

Triton-1 rare occurrences of Textularia trilobita have been ..-- e-----s 

recorded at comparable levels (between 1800 and 2005 metres). 

The species is associated with the Senonian index species for 

Zone XBf Textularia semicomplanata, -_1_c_I -.--- -.--- In other Otway Basin wells 

Textularia semicomplanata is well documented as phylogenetically ----. -_I_ -._I_ 

replacing T* tril.obita at the Turonian/Senonian boundary. - 

Textularia semicomplanata has been recorded as low as 2815 - - 

metres in Triton-1 and another Senonian species, T. anceps, has ----_. .-- 

been recorded at 28G0 metres. Taylor has erronously recorded 

Turonian far too high in the Belfast Formation in Nautilus-Al. 

Textularia trilobita apparently is not restricted to the ---- ---- __-__--- 

Turonian interval in deeper parts o f the Otway Basin where it 

may range well up into the Senonian, The species is facies 

controlled and together with the Belfast Formation represents a 

time transgressive entity. 



4) In Triton-1 the Senonian part of the Belfast Formation was 

deposited rapidly (approximately 80400 metres per million 

years) in a relatively deep marine palaeoenvironment. The 

dominance of agglutinated foraminifera over calcareous benthonic 

. foraminifera and the very low planktonic foraminiferal yields in 

the unit is attributed to deposition in a partly anaerobic 

marine palaeoenvironment with substantial influx of fine , 
terrigenous muds. 

DISCUSSION OF ZONES 

The Tertiary biostratigraphy in Triton-1 is based primarily on the 

foraminiferai investigation of the nearby Nautilus-AX well by Taylor 

(1968) and Deighton (1974), and the Gippsland Basin planktonic 

foraminiferal scheme of Taylor (1972) and Taylor (in prep.). 

Studies by Jenkins (1960, 1971), Ilornibrook (1961), Blow (1969, 

1979), Postuma (1971) and Stainforth et al., (1976) have also been -- 
consulted. 

The Cretaceous biostratigraphy is based primarily on Taylor (1964) 

and Taylor (1968). Other studies considered included Cushman 

(1.946), Bel&ord (1960) and Shell Development (Australia) Pty Ltd 

(1968). 

ZONES D-2 and T-1: 270 - 320 metres. 

The recognition of zones D-2 to E-l in Triton-1 is dependent cn 

correlation with Nautilus-Al (see Figure 1). The occurrence of 

Orbulina suturalis at 270 and 320 metres is considered to bke in slLu --_-I_--- ------ - - _- - -- ----- 
because the species was recorded at a comparable level in 

Nautilus-Al (in a sidewall core at 305 metres). Taylor (1972) 

records the extinction of OrbuLina suturalis at the top of Zone --_....--- ----_----_ 

D-2 n On the basis of cuttings alone the intervaS between 270 and 

320 metros must therefore bc r,o younger thczn D-2. The presence of 



Orbulina universa at 320 metres, if in situ, would indicate that the _I- _---_I_--w - --.- 

interval is D-2 in age. However it is possible that the species is 

a downhole contaminant because it was not recorded in Nautilus-Al. 

Since _Orbulina suturalis defines the base of Zone E-l it is proposed --- 

that the interval 270 to 320 metres is assignable to Zones D-2 and 

E-l. 

INDETERMINATE INTERVAL: 370 - 470 metres 

This interval could be assigned to Zones D-2, E-l, E-2 or F. The 

planktonic foraminiferal faunas within the interval are 

impoverished. The presence of Globigerinoides ruber at 470 metres ------- --- - 

puts a lower limit of Zone F to the level. The absence of 

Praeorbulina qlomerosa (base Zone E-2), Orbulina suturalis (base p-Iev 2----- ----I- ---- -------I_ 

Zone E-l) and Orbulina universa (base Zone D-2) does not necessarily -I_- _-------.-- 

preclude assignment to Zones D-2, E-l or E-2. Depth correlation 

with Nautlius-Al would favour assignment to Zones E or F. 

ZONE F: 520 - 600 metres 

The uphole appearance of Globigerinoides bisphericus and G. ruber at _---- ------ --__l_--- 

600 metres defines the base of Zone F, These species make a 

comparable entry in 11autilus-41 at 671 metres (see Figure 1). The - 

extinction of Globige,- rin;: woodi connecta within Zone I! is well _-_---y.. - -- - --e--.---e 

defined in Triton-1, Nautilus-Al (Deighton, 1974) and in Gippsland 

Basin wells (see Range Chart - Taylor, 1972). 

ZONE G: 650 - 950 metres 

The uphole appearance o,- f Globigerinoides trilohus defines the b3sc -_____ ----we_' ----.-- _-- ---- 

of Zone G. This datum occurs at comparable depths in Triton-1 (950 

metres) and Nautilus-Al (975 metrcs). 

ZONE H--l: 1000 *- IL065 metres 

The presence of Globigeri.na woodi connecta and the absence of _---_---_-_ .._- -- .------ - .--_ -_-_-.--- 

GlOl-,.i.s~i~itlo-i.d~~S tri.:l.ob;!s \liithin this j.ncerv,cll defines Zone F!-1, __.---._ a.-- --e--P- _------- 



Deighton (1974) records Zone H-I down to 1189 metres in 

Nautilus-Al. In Triton-1 the lower limit of Zone H-l cannot be 

determined because of impoverished foraminiferal faunas between 1100 

and 1450 metres. It is probable that Zone H-l extends down to a 

level comparable with that recorded in Nautilus-Al. 

INDETERMINATE INTERVAL: 1100 - 1460 metres 

No zonal assignment is possible within this interval because of very 

impoverished planktonic foraminiferal yields. On the basis of 

superposition the interval could be assigned to Zones H--l, H-2 or 

I. Depth correlation with Nautilus-Al favours assignment to Zones 

H-I and H-2 (see Figure 1). 

ZONES H-2 and I: 1460 and 1550 metres 

The presence of Globigerina tripartita and the absence of --- ---- -----__-_-- 

Globiqerina angiporoides 1iJithi.n this interval indicates zonal ---d-..e -- - -- 

assignment to H-2 or I. Taylor (1972) records the extinction of 

Globigerina tripartita in the Gippsland Basin within Zone H-2 (Late -I_ - --- -.-- 

Oligocene) and Skainforth et al., (1976) also record its extinction ---- - 

in the Late Oligocene, The extinction uphole of Globigerina -- ---- 
tripartita at 1460 metres is therefore considered to indicate an age --I- 

no younger than Zone H-2. The absence of Globigerina angiporoides -II- ---- -. - ---e- 

(which defines the top of Zone J-2) indicates an age no older than 

Zone I. Depth correlation with Nautilus-Al favours assignment to 

Zone I. 

ZONE I: 1590 -- 1605 metres 

The absence of Globiaerina anuir>oroides and Globiqerina woodi and ------ -3--.-w.. --a'--L--w --__---- --w--e------ --_ 

the presence of Globigerina tri.aP- Lita is typical of Zone I, The e--e -----mm- we- .--- 

absence of the Zane 1 index species Globorntalia opirna does not v----w -I ..I_ -,_-- -I..- - ---A ____ 
discount assignment to Zone 1, 



ZONE J-l: 1650 - 1690 metres 

The presence of Globigerina angiporoides and the absence of ---- -- ------ 

Globigerina brevis and Globorotalia gemma clearly defines this -_I----- ----- - ---- -- 

interval as Zone J-l. 

ZONE J-2: 1710 - 1720 metres 
I 

The common occurrence of Globigerina angiporoides in association ------ -p.-- - 

with Globigerina brevis and Globorotalia gemma and the absence of -- 

Globigerina linaperta and Globigerinatheka Kithin this interval --- --- 1__--1-P 

represents a typical Gippsland Basin Zone J-2 assemblage. 

INDETERMINATE INTERVAL: 1.725 - 1735 metres 

The lower part of this interval (1725 - 1730 metres) represents an 

unnamed sand/silt unit while the upper part (1735 metres) represents 

Belfast Formation. Downhole contamination is severe at 1725 and 

1735 nctres. The upper part of the unnamed sand/silt unit (1720 

metrcc) is Early Oligocene (J-2) in age. No age assignment is 

possib1.e for the lower part of the unit (1725 - 1730 metres) and 

there is no evidence of pre J-2 planktonic foraminifera within the 

interval. 

The Belfas t Formation at 1735 metres is barren of Late Cretaceous 

foraminifera, It may be Senonian (Zone XA) or Maastrichtian in 

age. An inferred Late Cretaceous age is assigned based on lithology, 

ZONE X-A: 1740 - 2860 metres 

Impoverished Late Cretaceous faunas are reqtricted to the upper part 

of the Belfast Formation in Triton-1 between 1740 and 1775 metres. 

The inter-vial is assigned to Zone X-A despite the absence of the 

Senonian index species Textularia scmicolxplanata, Taylor (1368) ____--" ---_ M--e - -.....---_e- __^- 
noted a simiS.ar impoverished fauna in the upper part of the Belfast 

Formation in Nautilus-Al and included it in Zone X--A. Definite Zone 

X-A bcnthonic foraminifcral assemblages occur between 1780 and 2860 



metres in Triton-1. The Senonian index species Textularia - 

semiconglanata ranges through most of the interval (between 1880 and -_--- 

2750 metres). The occurrence of Textularia anceps, another species -- 

restricted to Zone X-A (Taylor 1964), defines the lower limit of the 

zone in Triton-1. 

Planktonic foraminifera have a rare and sporadic distribution 

throughout Zone X-A. With the exception of Heterohelix striata, the -- --- 

Late Cretaceous planktonic foraminiferal species in Triton-1 are of 

no biostratigrnphic value. The presence of Heterohelix striata at ----- -__1__1_ 

1940 metres (if in situ) indicates an age no older than Santonian. I_- 

Palynological evidence suggests a Campanian age for this level 

(Stacy, 1982). The occurrence of one specimen of Bolivinoides -- --. - 

pustulatus at 1990 metres indicates a Lower Campanian age. -- 

Bolivinoides pustulatus is restricted to the Lower Campanian in I_- -I ..-- 

Western Aust.ralia, Israelp British Isles and North America 

(Rexilius, in prep.). Palynological evidence confirms a Lower 

Campanian age at this level in Triton-1 (Stacy, 1982). 

The rare occurrence of the Turonian index species Textularia 

trilobita at 1800, 1975 and 2005 metres in Triton-1 indicates the ---- 

time transgressive nature of the species in the Otway Basin, Taylor 

(1968) error!ously recorded Turonian (Zone X-B) far too high in 

Nautilus-Al on the basis of the rare occurrence of Textularia -__ 

trilobita between 1942 and 2010 metres. The species is restricted I-.-.-m-- 

to the Turonian in shaliotrer parts of the p+-way Basin but ranges 

well up into the Senonian in deeper parts oT the basin (in Triton-1 

and Nautilus-Al) Q In Triton-l Textularia trilobita ranges as high .----_---- .---- 

as the Late Campanian where it occurs within the palynological 

Xenikoon australis Zone, dccined by Stacy (1982). _1__-_ --____ -_-. -- 

1NDE33iljZ?iINATE IN’.l’ERVkL : 2900 - 3345 metres 

Very impoverI.shc<i faunas below 28GO metres make zonal assignment 

impossible. 
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MICROPALEONTOLOGICAL DATA SHEET 
-----_yI-_----____I___l_____l___________--------------------- 

BASIN: OTWAY ELEVATION : KB : 2lm GL: -lOOm -- 
WELL NAME: TRITON-1 6 TRITON SIDETRACK TOTAL DEPTH: 3545 metres ----. --- ---- t 

-7 Cl k G I- d 

: I- &- P 

--- --n 

--- 

_I_- 

-__I .-- 

I I I b 

COMMENTS: Tertiary planktonic foramriniferal analysis hased on 35 cutting sanlples. 

Zonal assi.gnment dependent primarily on correlation with pI mktonic ---- --- -- 
foraminiferal investigation of the Nautilus-A-l weil by Ta>;J.or (19%) and ------- -- --.. -- 
Deighton (1974). Preservation cand yield of planktonic foraminifcra 

-adequate except in,,ale interval 1035-1550 metres. _- 

-_______I _- _- 

CONFIDENCE 
FUTING: 

.- - -- -.----- 
0: SWC or Core - Complete assemblage (very high confidence). 
1: ,c- :c or Core - Almost complete assemblage (high confidence). 
2: WC or Core - Close to zonule change but able to interpret (low confidence). 
3: Cuttings - Complete assemblage (low confidence). 
4: Cuttings - Incomplete assemblage, next to uninterpreta.ble or Skt’C with 

depth suspicion (very low confidence). 

NOTE: ‘If an entry is given a 3 OF 4 confidence rating, an alternative dept!i with a better confidence 
rating sllould be entered, if possible. If a sample cannot be a-+ o.4gncd to ollt: par: icnlar zone , 
then no entry should he made, ~1111%~ a range of zones is given wllere the highest ;)ossit>le 
limit will appear in one zone and the lowest possible limit in nnot1le.r. 

DATA RKORDED BY : J.P. REXILIIJS 
DATE : 

1.5.82 
-.-l_-.-C--- 

DATA mvI:S?TD B Y  l  . J . I’. REX1 J,-!-US DATE : -- _-____l_____t- 22.7.82_ -__--- .-- 
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BASIC DATA 

TABLE-L: FORAMINIFERkL DATA - TRITON-1 

TABLE -2 : FORAMINIFERAL DATA - TRITON-1 SIDETRACK 

RANGE CHARTS: TERTIARY PLANTOivIC FORAMINIPERA 

RANGE CHARTS: TERTIARY BENTHONXC FORAMINTFERA 

RANGE CHARTS : CRETACEQUS PLANKTONIC FORAMINIPERA 

RANGE CHARTS: CRETACEOUS HEtdTHONIC FORAMXNIFERA 



TABLIE-1 
FORAMINIFERAL DATA 

TRIXIN-I, WWAY BASIN 
BASIC DATA 

NATW@ DEr?TH 
OF IN MICROFOSSIL 

SAMPLE ME'IRES YIELD FRES~VAJ~‘ION DIVERSITII COMMENTS .-m--U-- ---- m----- 

Cuttings 270 LOW Moderate Low 
Cuttings 320 LOW Good Moderate 
Cuttings 370 LOW Moderate Low 
Cuttings 400 Liow Moderate LOW 
Cuttings 470 Llow Good LOW 
Cuttings 520 High Good Moderate 
Cuttings 560 High Good High 
Cuttings 600 Moderate Good Moderate 
Cuttings 650 High Good Moderate 
Cuttings 700 M(3&3XkE Good Moderate 
Cuttings 760 Modcxate Good Moderate 
Cuttings 820 High Good High 
C&tings 900 High Good Moderate 
Cuttings 950 Moderate Moderate Moderate 
Cuttings lOG0 High Good Moderate 
CuttincJs 1035 Law Poor Llow 
Cuttings 1065 Low Poor LIOW 
Cuttirqs 1100 Low Poor Low 
Cuttings 1155 LOW Poor Low 
Cuttings 1200 LOW Poor Low 
cuttirqs 1280 Moderate Poor LOW 
Cuttings 1360 LO?? Poor LOW 
Cuttings 1410 L!ow Poor LOW 
Cuttings 1460 IAm I?oor LOW 
Cuttixgs 1590 High Moderate Moderate 
Cuttings IA05 Moderate Moderate Moderate 
cuttings 1.650 Maderate Moderate Moderate 
Cuttings 1690 Moderate Moderate Moderate 
Cuttings 171.0 Very High Moderate High 
Cuttings 1715 High Moderate Moderate 
Cutt--Qx- * 3" 1720 Ix>W Good Moderate 
Cuttings 1325 Very Very Low Poor LOW 

cuttings 
Cuttings 

1730 
3.760 

Very Very Low 
VeLry Very Low 

Poor 
Poor 

LOW 
Very Low 

Cuttings 1775 Lml Poor LOW 
Ckttings 1820 Moderate ModeKate LOW 
Cuttings 1880 Moderate Moderate Moderately 
Qktiings 1940 Moderate Moderate Muderately 
Cutting,c; 1990 Moderate Moderate Mcx?e~ate 
Cuttings 2Oc5 Moderate Moderate Moderate 
Cuttings 2065 Moderately Low Moderate Low 

cuttings 2135 Moderately Lgti Moderate LOW 
Cuttings 2140 Moderately Low Moderate LOW 
Cuttirqs 2180 LOW Moderate LOW 
Cuttings 2215 lb?? ModeKate LlOW 
ClI.~!i::;_ricjs 2340 Low Poor LOW 

2390 

21.60 
2680 

LOW 

very L/;w 
Low 

Poor 

Poor 

Lmi 

Poor 
Very Lox 
LOW 

Severe downhcle 
contaminaticn ?l 13 
Moderate to severe 
downhole contarnimtion a w 

II I! 
Llow n If 
High 

Moderate to severe 
downhole contmination 

Moderate dcwnhcle 
contamination 
Minor dmnl~ole 
cont.aminaticn w n 



. 

TARLE-2 
FORAMINIFETXAL DATA 

TRITON-1 SIDETRACK, CTIWAY BASIN 
BASIC DATA 

__-- -- - 
- NATURE DEPTH 

OF IN MICROFOSSIL 
SAMPLE METRZS YIELD PFWZRVATION DIV!ZRSITY COEVEhJS -- _l___pl__ll - - 

Cuttings 
Cuttings 
Cuttings 

Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
cuttings 
Cuttings 
CQttings 
Cuttings 
Cuttimjs 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
CUttings 
Cuttings 
CWtings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 

1495 
1550 
1735 

1740 
1750 
1765 
1780 
1800 
1910 
1930 
1975 
2030 
2080 
2100 
2120 
2250 
2300 
2440 
2500 
2550 
2750 
2805 
2815 
2860 
2900 
2950 
3005 
3050 
3100 
3150 
3200 
3265 

LOW 

LOW 

N.F.F. 

LDW 
Very Low 
LJOW 
Very Low 
Moderate 
Moderate 
Moderate 
Moderate 
Mciierately Low 
Moderately Low 
Moderately Low 
Moderately Low 
Moderately Low 
LJOW 

LOW 
LJOW 

LJO w 

LOW 

Low 

LOW 

verry Low 

Very Low 
Very ‘I.m 
Very Very Low 
N.F.P. 
N.F.F 
N.F.F 
Very Very I;ow 
N.F.F. 

Cjlttlngs 3280-85 N.F.F. 
Cuktinqs 32bO--85 N,F.F. 
Cuttings 3230-85 N.F.F. 

(&ttings 3213045 N.F.il". 

Poor 
Poor 

Very Poor 
Poor 
Poor 
Moderate 
Poor 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Poor 
Poor 
Poor 
Poor 
Poor 
PO0r 

Poor 
Poor 
Poor 

Poor 

Poor _) 
-.a 

JAW 

Low 

Moderate to severe , 
downhole contaminatior! 

LOW n tt 

Very Lov ti n 

LOW tr w 

LOW 

Moderate 
Moderately High 
Moderately High 
Moderate 
Moderately High 
Moderately High 
Moderste 
Moderate 
Moderate 
Moderate 
Low 
LOW 

LOW 

LOW 

Llow 

Low 
Very 12x4 
very Lm 
Very Low 
Very Very Low 

Very Verry Low 
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INTRODUCTION: 

A total of 79 samples were processed and examined for palynomorphs. 

These include 49 cutting samples and 24 sidewall cores from Triton-1 

Sidetrack and 6 cutting samples from Triton-1. Recovery of fossils 

varied widely from sample to sample, with many barren or low yield 

samples. This variable recovery, combined with the fact that most 

of the age dates are derived from cutting samples, makes the 

reliability of the palynological zonation and age determination of 

the sequence in Triton-1 and Triton-1 Sidetrack dubious. 

The palynologic zonation and probable geologic age equivalent is 

summarized below. The results of individual sample analysis are 

given in Table 1 and the occurrence and distribution of individual. 

species is tabulated in the accompanying check charts. 



Depths cited in summary are all for Triton-1 Sidetrack -_ --.-- - 

33OLOGSCAL 
AGE 

zarly Ol.igocene 
- Latest Eocene 

Iaastrichtian 
- Campanian 

lampanlan 
. Santonian 

iantonian 
s Coniacian 
v ?Turonian 

'uronian 

Qronian 
. Cenomanian 

---_II.y_ 
SPORE-POLLEN 

ZONES 
----- 

PI- --r- 
DINOFLAGELLATE DEPTH 

ZONES IN METRES 

I?. tubercul.atus Not zoned ca t~~-~I---.--;~ 1700-1730 
- aspelus - --- -__- i 

---^------UNCONFORMITY---.-- 

T. 
-T. 

longus to Not zoned --- 
lilliei 

-------- 

1740-1750 

-p--e- ------ J ----.- 

IL senectus X. australis - ----- 
1 

l-760-1945 -meI_---__ 
N. aceras - 1995-2395 

.*.*...***.e..... 

1 
1. cretaceum ---._I 2495-2975 

Not possible 
to r 

zone on 
spore-pollen . 

w- +--- 

Unzoned Interval J 29'15-3175 
-- 

p. infusorioides 3195-3385 -- -p--w 

Barren interval T----- 

_I_-.-- 

3395-3527 

_C_. muderongense 3530-3545 -- -- ----_- 
(Local Acme Zone) 

L-. I 
- 

T.D. 3545 



GEOLOGICAL COMMENTS: 

1. . Confidence in the palynolcgical zonation and age dating of the 

sequence penetrated by Triton-1 and Triton-1 Sidetrack is low 

for the following reasons: 

a. The palynological subdivision of this well section is 

based almost entirely on the floras extracted from ditch 

cuttings, thus only "tops" or extinction points can be 

used with any reliability. The regular zonation of the 

Late Cretaceous, as developed from sidewall and core 

samples in other wells and from outcrop sections, use the 

recognised stratigraphic range and both the "top" and 

"bottom" (i.e. first and last) occurrence of key species, 

The first occurrence, or "bottom" of a species range, 

often the most accurate and useful stratigraphic marker? 

cannot be applied with confidence to assemblages recovered 

from cutting samples. Sidewall core samples were 

available only from the bottom 625 metres of Triton-1 

Sidetrack and recovex-y was SO poor that little additional 

information could be added to that obtained from the 

assemblages of the ditch samples. 

b. The concentration of palynomorphs in the preparations from 

most of the samples from the thick Belfast Mudstone was 

very low. Indeed, it is clear from both cuttings and 

sidewall cores, that the fossil bearing sediments mostly 

occur in thin bands, separated by much thicker rock layers 

that are either barren or very poorly fossiliferous. 



c. The occurrence of caved palynomorphs in the cuttings was 

also a problem. Cavings were particularly noticable in 

the Triton-1 hole. In the Triton-1 Sidetrack, in 

contrast, there was little evidence of caving or mud 

contamination, although the possibility of caving must be 

considered when utilizing the lower occurrence of marker 

species. 

2. Both dinoflagellates and spore-pollen are used to zone the 

upper part of the well, while dinoflagellates are used 

exclusively in the lower part of the well. Below 2980 metres 

diversit:! and abundance of all palynormorphs falls off, but 

this is particularly true for the spore-pollen, as shown 

clearly on the range chart. Because of this, it has not been 

possible to apply the Late Cretaceous spore-pollen zonation of 

Dettmann and Playf ord (1969). One key spore, Clavifera 

triplex, ---- does occur in the deepest two samples, however it.s 

occu;rrence is discounted in favour of the dinoflagellate data 

as, subsequent to the work of Dettrnann and Playford (1969), it 

has been shown to have a-much earlier appearance than the base 

of the original C, tri@.ex Zone (see Morgan 1980). -- --- 

3. Although the dinoflagellate assemblages have been used to age 

date and zone the well they are not as diverse as assemblages 

found in wells further west along the southern margin of 

Australia or along the west coast. It is very noticable that 

some genera and species have restricLzd ranges or are totally 

absent from the Port Campbell Embayment end of the Otway 

Basin. For example the various species of Diconodinium are -__--I__-_I 

absent including the important zone indicator, Diconodinium -------- 

di*ersum; whi1.e - me- species of Cribroperidinium, which are a -1-P. -me-- 
dominant element throughout most of the Late Cretaceous in 

kkstwn AixstraJ.ia and Papua New Guinea, are restricted to the 



local Cribroperidinium ntuderongenso Acme Zone in the eastern - ------- ---m-e- -e-e----- 

Otway Basin and in the Tritcn-1 Sidetrack hole. These 

restrictions and absences of certain dinoflagellate species 

lower the confidence of the exact correlation to the scheme of 

Helby, Morgan and Partridge (in prep,) and thus to the 

geological time scale. 

4. Age Dating. 

The best estimate for the correlation of the Triton-l and 

Triton-1 Sidetrack sequence with the time scale, via the 

zonation of Helby, Morgan and Partridge (in prep.) is given in 

Figure-l, allowing for limitation of the spore-pollen and 

dinoflagellate data discussed above. 

Correlation is relatively good between 1740 and 2975 metres, 

from the _T. longus Zone to & cretaceum Zone, as it is based on 

fairly diverse assemblages of both sporesr pollen and 

dinoflagellates. 

Below 3000 metres the correlation is poorer. The only 

definitive correlation point is the interval of the P. - 
infusorioides Zone from 3195-3385 metres. - ----- This is most likely 

Turonian, however as it is bounded above and below by virtual 

barren intervals, it need not necessarily represent the whole' 

of the zone, and this is shown as such in Figure-l. 

The local C, muderongense --e--Y Acme Zone is shown as equating with 

the Diconodinium dispersum Zone and hence the Cenomanian. -___1- ---"__1_- Th i s 

is an estimate only as it can have a possible age Lange of 

Turonian to Albian. Because of documented absences and 

restrictions in the ranges of key dinoflagellate species the 

age dating cannot be any more definitive, 



In Figure-l the 'Unzoned Interval' from 2895-3175 metres is 

shown as a possible correlative of the C. _ striatoconus Zone and 

overlying 0, porifera Zone. This should not however be taken 

as meaning the section is complete, with these zones present 

but not represented by fossils. An alternative argument could 

be used, saying that since Conosphaeridium striatoconus is a - -- 
distinctive fossil and known elsewhere in the Port Campbell 

Embayment its absence in this well implies absence of zone. It 

is similarly dangerous to imply too much from the 'Barren 

Interval' from 3385-3527 metres. 

5. The Cribroperidiniurn muderongense Acme Zone is based on the top ----- --__------ --.-__-____- 

occurrence of named species and has been shown to have 

significance as a local marker by Stacy (1981), Its highest 

occurrence in Port Campbell-l is at 1807 metres; in Port 

Campbell-2 at 2608 metres and Flaxmans- at 2104,5 metres. In 

these three wells this boundary lies within the Waarre 

Sandstone Formation. Although this is a likely correlation for 

this area it must be made with the knowledge that the species 

on which it is based has a longer range outside of this local 

area and potentially could have a longer range in the deeper 

more marine parts of the basin as at Triton-1. 

6. Limited detailed palynological work has been done on the 

adjacent Nautilus-l well, however the X. australis Zone is - ----- 
found in cores 9 and 10 between 1861 to 2009 m&rest which is 

only marginally deeper than the equivalent zone in Triton-1 

Sidetrack. 

DISCUSSION OF ZONES: 

The palynological zones recognized in the well are discussed in 

descending order because the most diagnostic assemblages were 

o~GGJw~ from the ditch cuttings. SidemlS cores were only 

avnllabie for examination in the Sidet- - -rack h0J.e beiow 2910 33etre6, 



The spore-pollen zones used follow Stover and Partridge (1973) 

while the dinoflagellate zonation conforms to the Australia wide 

scheme to be described in Helby, Morgan and Partridge (in 

preparation) modified in part for local use in Port Campbell 

Embayment following the study by Stacy (1981). 

Proteacidites tuberculatus to ----v-1__- --------- 

Late Northofagidites asperus Zones: 1700-1730 metres -l_------ - --__- 

The five cuttings samples from this 30 metre interval at the base 

of the Tertiary sequence contain mixed assemblages which can only 

be referred to a composite of the above two spore--pollen zones. 

The overall palynomorph assemblage has a I& Gberculatus Zone 

aspect which is consistent with the Early Oligocene, 52 

foraminiferal zone identified by Rexilius (1982) at this level, 

The key species are Proteacidites stipplatus diagnostic but not 

restricted to the Late N. - asperus Zone and Protoellipsodinium ---..--- 

m,s. simplex diagnostic of p. eberculate_s_ Zone. Anomalous species 

include gathidites splendens not found above the Middle 14. asperus --- -- --_-.----- - ___i-- 
while the dinoflagellates Deflandrea phosphoritica and HomotrybZium -.-P-v L-m-- ----- ---- 
sp, are not found above the Late N. asperus Zone - ---1__- 

Tricolporites lilliei to Tricolpites longus Zones: 1740-1750 metres LI__.- m--p 

The spore Ornamentifera sentosa and the pollen T-riporopollenites -----a ------ --I-- 
sectilis, Tricolpitcs confessus and Proteacidites amolosexinus are --w-w -- -w-s -_L_ - ------c-I-- 
consistent with an Late Cretaceous age no younger than these 

zones. Although no pollen restricted to the T. longus Zone were - - --- 
identified at either 1740 or 1750 metres, specimens of the zone 

species, Tricolpites longus were observed in cuttings from 1760, ---- ---- - 
1.995 and 2095 metrcs which strongly suggest that the yaungect part: 

of the Cretaceous section extends into "iire T. Kon~us Zone. - ---- -._- 



Xenikoon australis Dinoflagellate Zone and -----me 

Nothofagidites senectus Spore-Pollen Zone: 17604945 metres. ------- _-------- 

The highest occurrence of Xenikoon australis in cuttings is taken --__I ------- 

as the top of this zone. Since in other sections documented on 

core material the extinction of X. australis equates with the -- -m------o 

boundary between the N. senectus and T. -- _----e-e lilliei spore-pollen Zones -- ----mm 

this is also taken as the top of the N. senectus Zone in this well. -- -----_- 

Nelsoniella aceras Zone: ---- ----- 1995-2395 metres 

The highest occurrence of N. - aceras in the cuttings is taken as the -- 

top of this zone in Triton-1 Sidetrack samples even though in some 

sequences in the Otway Basin N. - aceras is known to overlap with the 

basal range of X. australis. -- - -- An alternative top of this zone could 

be taken at the base of common X. australis at 2095 metres. -- --- 

Isabelidinium cretaceum Zone: ----------- _------ 2495-2975 metres. 

The top of the I. cretaceum Zone is taken at 2495 metres as this is -- ------- 

the highest occurrence in cuttings of Amphidiadema denticulata and --------.---- ---- ---- 
Isabelidium belfastense which, ----- based on the good dinoflagellate 

sequence in Morum-l from the western Otway Basin, are not known to 

overlap with the range of N. aceras (Partridge, 1975). The base of -- ----- 

the I. cretaceum Zone is much more uncertain but is taken at 2975 - ----- 

metres at a good cuttings assemblage which appears to be in place 

and contains frequent I. cretaceum specimens. - --- 

Unzoned Interval: 2995-3175 metres 

In the cuttings and sidewall zones between 2895 and 3175 metres 

there are no new occurrences of either dinoflagellate, spores or 

pollen species which are useful for defining zones. The samples 



are not parti.cuJarLy rich and contain obvious down hole 

contaminants. It would be misrepresenting the data to attempt to 

recognise zones in this interval. 

Palaeohvstrichophora infusorioides Zone: -il 3195-3385 metres ---A-- - - 

Between 3195 and 3375 metres tht cuttings samples but not the 

sidewall cores contain a number of new occurrences of 

dinoflagellate species. The interval is referred to the P, -a 
infusorioides Zone on the consistent occurrence of Microdinium -lily--- _I_-- 

ornatum which shows a distinct acme in this zone in certain - 

offshore wells in Western Australia. Although the zone fossil 

Palaeohystrichopora infusorioides also occurs consistently in --1 --- -.I ---___I 

sampJ.es in this interval it has been shown in many other sections 

to have a much more extended range. It gives its name to the zone 

only because it is generally common. In the zonation proposed by 

Helby et al. -- - (in prep.) the base of the P. infusorioidcs Zone is c- ----^-- -_I 
defined by extinction of zone indicators of the underlying E. 

dispersurn Zone and the top defined by first appearance of .-.-~ 

Conosphacridium striatoconus the ----_ --z_-“~-- --c-----l- - zone species of the overl.ying 

zone. In Triton-I- Sidetrack these criteria do not work because of 

the absence of the key zone species. The Pm --__u---__ inf usorioides Zone can 

therefore only be identified on gross assemblage characteristics. 

Because of this and the fact that it is bounded by intervals wtlich 

cannot be age dated or zoned the overall confidence in the zone 

identification is low, 

Barren Interval: 3395-3527 metres 

So few spores, pollen and dinof lagcllates occur in either cuttings 

or sldewaJ.1 cores in this interval that it is effectively barren 

and cannot be zoned. The reason the intervaJ. is virtuably barren 

is eonr:idered to he ?:he initial Jaw palynorrror~~h concent:-at ion j.n 

t.he sediment ext3ce rbated by subsequent parti al destruct ion o.!? 

p&Qmxnorphs by carbonization. 



Cribroperidinium muderongense Local Acme Zone: ---___I-- ---___I- 3530-3545 metres 

In the basal 15 metres in the Triton-1 Sidetrack hole the highest 

occurrence of the dinoflagellate, muderongense, Cribroperidinium ---- v-w-- 
was found, In the Port Campbell Embayment of the Otway Basin this 

has been previously shown to be an important local marker by Stacy 

(1981) 
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Figure 1: Late Cretaceous Biostratiqraphic Zones 
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TABLE-l 
SUMMARY OF PALAECNTOLCGICAL ANALYSIS, TRITQN-1 SIDETRACK, UIWAY BASIN 

DEPTH DEPTH SPoR+POLLEN DINOS 
SAAMI'LE _I_METFES) (FEET) ZONE 

CONFIDENCE 
AGE -RATING YIELD DIVERSITY DIVERSITY COMMENTS 

cuttings 1700 5577.5 

Cuttings 1710 5610 

Cuttings 1715 56267.5 

Cuttings 1720 5643 

Ciittings 1730 5676 

Cuttings 1740 5708.5 
Cuttings 1750 5741.5 
Cuttings 1760 5774 
Cuttings 1795 5889 
Cuttings 1895 6217 
Cuttings 1945 6381 
Cuttings 1995 6545 
Cuttings 2095 6873 
Cuttings 2395 7857.5 
Cuttings 2495 8185.5 
Cuttings 2595 8514 
Cuttings 2795 9170 
Cuttings 2805 93.03 
Cuttings 2810 9L19 
Cuttings 2895 9498 
Cuttings 2910 9547 
swc 51 2910 9547 
swc 49 2926.5 9601.5 
swc 48 2951 9682 
Cuttings 2975 9760.5 
Cuttings 2995 9826 
six 46 3002 9849 
SIC 45 3028 9934.5 
Cktings 3075 10088.5 
Cuttifigs 30 9 5 10154 
Cuttings 3110 10203.5 
SK 41 3125 10252.5 
SK 20 3151 10338 
Cuttings 3175 10416.5 
Cuttings 3195 10432 

Cuttings 3225 10581 

P. 
Ti -* 
D 

K - 

P. 
N. 
P. 
ii. 
P. 
N. 
T. 
T. 
X. 
F;. 
X. 
x. 
N. 
N. 
K 
-i. 
T. 

tubercu1atus to 
asperus 

tuberculatus to 
asperus 

tuberculatus to 
qerus 
tuberculatus to 
asperus 
tuberculatus to 
asperuc 
longus/T. 
longus/T. 
australys 
australis 
australis 
australis 
aceras --- 
aceras 
aceras 
cretaceum 
cretaceum 

Non-di%wic 
I. cretaceum 
r. cretaceum 
Non diagnostic 
r. cretaceum? 
Non diagnostic 
Non diagnostic 
Non diagnostic 
I. cretaceum 
yndeterminate 
Indeterminate 
Indeterminate 
Indeterminate 
Indeterminate 
Indeterminate 
Indeterminate 
Indeterminate 
Indeterminate 
E. infusorioides 

g. infusorioides 

Oligo-Miocene 

Oligo-Miocene 

Oligo-Miocene 

Oligo-Miocene 

Oligo-Miocene 

Maast.-Campanian 
Maast.-Campanian 
Campanian-Santonian 
Campanian-Santonian 
Campanian-Santonian 
Campanian-Santonian 
Cainpanian-Santonian 
Campanian-Santonian 
Campanian-Santonian 
Santonian 
Santonian 
? 
Santonian 
Santonian 
? 
Santonian? 
? 
2 
? 
Santonian 
? 
? 
3 
? 
? 
? 
? 
? 
? 
Turonian 

Turonian 

3 

3 

3 

3 

3 

3 
3 
3 

z 
3 
3 
3 

z 
3 
4 

.3 
3 
4 
4 
4 
4 
4 

: 
4 
4 
4 
3 
4 
4 
4 
4 
4 

3 

Fair 

Poor 

Fair 

Poor 

Fair 

Good 
Fair 
Good 
Good 
Good 
Poor 
Fair 
Good 
Poor 
Fair 
Fair 
Poor 
Good 
Good 
Poor 
Fair 
Barren 
Barren 
Barren 
Fair 
Poor 
Barren 
Barren 
Fair 
Fair 
Fair 
Barren 
Barren 
Barren 
Poor 

Good 

LOW Moderate 

LOW LOW 

LOW Moderate 

LCIW LOW 

Moderate LOW 

High Moderate 
Moderate LOW 
High LOW 
High Moderate 
High Moderate 
Moderate LOW 
Moderate LOW 
High Moderate 
LOW Moderate 
LOW Moderate 
LOW Moderate 
LOW LOW 
Moderate High 
Moderate High 
LOW None 
LOW Moderate 

LOW 
L4OW 

Moderate 
LOW 

LOW 
LOW 
LOW 

Moderate 
Moderate 
Moderate 

None LOW 

High High 

Mixed P. tuberculatus- 
Late NT asperus 
assem&age 
Mixed P. tuberculatus- 
Late N. a%erus 
assemblage 
Mixed P. tuberculatus- 
Late N. asperus 
assezrblage 
Mixed' P. tuberculatus- 
Late ET aLsperus 

C. victoriensis 

s. victoriensis 

Highest 
occurrence of 
M. ornatu! 
M. ornate; 



Table-l Cont.. /2 

DEPTH DEETH CONFIDENCE SPORE-POLLEN DINGS 
SAMPLE (METRES) (FEET) ZONE AGE RATING YIELD DIVEFSITY --- 
Cuttings 3240 10630 Non diagnostic ? 4 Poor 

DIVERSITY 
Moderate 

Cuttings 3250 10663 P. infusorioides Turonian 
Cuttings 3260 10695.5 r\ion diagnostic 3 
Cuttings 3270 10728 Non diagnostic 3 
Cuttings 3275 10745 Non diagnostic ? 
Cuttings 3300 10827 pa infusorioides ? 

Good 
Barren 
Very Poor 
Poor 
Poor 

swc 34 3305 10843 Non diagnostic ? 4 Very Poor 
cuttings 3320 10892 11. infusorioides Turonian? 3 Fair 

Cuttings 3340 10958 P. infusorioides Turonian? 3 Fair 
Cuttings 3360 11023.5 E. infusorioides Turonian? 3 Cd 

Cuttings 
Cuttings 
Cuttings 
SK-30 
Cuttings 
SK-29 
Cuttings 
SK-26 
swc-24 
SK-20 
Cuttings 
SWC-17 
SK-13 
SK-12 
SK-10 
SK-9 
Cuttings 
swC-6 
SK-5 
SW-4 
SK 3 
SE 2 
Cuttings 
LSWC 1 
Cuttings 
cuttings 
Cuttings 

Turonian? 

Moderate 

Low 
LOW 
LOW 

None 
Moderate 

Moderate 
Moderate 

Moderate 
LOW 
LOW 

3448.5 

3375 
3385 
3395 
3398 
3400 
3408 
3425 
3425 
3435 

11073 
11105.5 
11138.5 
11148 
11155 
11181 
11237 
11237 
11269.5 

P. infusorioides 
F. infusorioides 
yndeterminate 
Indeterminate 
Indeterminate 
Indeterminate 
Indeterminate 
Indeterminate 
Indeterminate 
Indeterminate 
Indeterminate 
Indeterminate 
Indeterminate 
Indeterminate 
Indeterminate 
Indeterminate 
Indeterminate 
Indeterminate 
Indeterminate 
Indeterminate 
Indeterminate 
Indeterminate 
C. muderongense 
gon diagnostic 
Non diagnostic 
C. mUdeKOngenSiS 
C. mdderongensis 

3 
? 
? 
? 
? 
? . 
? 
3 
? 
? 
? 
3 
3 
? 
? 
3 
? 

3 
4 
4 
4 
4 
4 
4 
4 
4 

: 
4 
4 
4 
4 
4 
4 

: 
4 
4 
4 
3 
4 
4 
3 
3 

Fair 
Poor 
Very Poor 
Barren 
Very Poor 
Barren 
Poor 
Barren 
Barren 
Barren 
Poor 
Barren 
Barren 
Barren 
Barren 
Barren 
Barren 
Barren 
Barren 
Barren 
Poor 
Barren 
Poor 
Poor 
Poor 
Poor 
Fair 

LOW 
Moderate 

None 
LOW 
LOW 

Very Low 
LOW 

LOW 
Moderate 

LOW 
LOW 
None 

LOW 

LOW 

None 

3450 
3457.5 
3481.7 
3485 
3495 
3498 
3500 
3506 
3515 
3520 
3524.5 
3527 
3530 
3533.5 
3535 
3540 
3545 

11314 
113i9 
i1343.5 
11423 
11434 
11466.5 
11476 
11483 
11502.5 
11532 
11548.5 
11563 
11571.5 
11581 
11593 
11598 
11614 
11630.5 

i 
? 
Turonian-Cenomanian 
? 
? 
Turonian-Cenomaniw 
Turonian-Cenomz7ian 

LOW None 

None LOW 

LOW Moderate 
LIOW None 
LOW None 
LOW LOW 
LGW Moderate 

COMMENTS 

M. ornatum, Lowest 

M. ornatum; Highest 
Cribroperidium sp. 

M. ornatum; -- 
Ascodinium sp. 

M. ornatum; Ascodinium 
sp* 
M. ornatum 
&se: A. cruciformis - 





PART II 

BASIC DATA 

Table-3: Basic Data Triton-l Sidetrack 

Table 4: Basic Data Triton-1 

Occurrence Chart's 



TABLE- 3 
BASIC DATA 

SUMMARY OF PALAEONTOLOGICAL ANALYSIS, 
TRITON-1 SIDETRACK, OTWAY BASIN 

DEPTH DEPTH SPORE-POLLEN DINOS 
SAMPLE (METRES) (FEET) YIELD DIVERSITY DIVERSITY 

Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
swc 51 
swc 49 
swc 48 
Cuttings 
Cuttings 
SWC 46 
swc 45 
Cuttings 
Cuttings 
Cuttings 

, swc 41 
swc 40 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
swc 34 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
Cuttings 
swc 30 
Cuttings 
swc 29 
Cuttings 
SW 26 
SW 24 
swc 20 
Cuttings 

1700 5577.5 Fair 
1710 56103 Poor 
1715 56267.5 Fair 
1720 5643 Poor 
1730 5676 Fair 
1740 5708.5 Good 
1750 5741.5 Fair 
1760 5774 Good 
1795 5889 Good 
1895 6217 Good 
1945 6381 Poor 
1995 6545 Fair 
2095 6873 Good 
2395 7857.5 Poor 
2495 8185.5 Fair 
2595 8514 Fair 
2795 9170 Poor 
2805 9203 Good 
2810 9219 Good 
2895 9498 Poor 
2910 9547 Fair 
2910 9547 Barren 
2926.5 9601.5 Barren 
2951 9682 Barren 
2975 9760.5 Fair 
2995 9826 Poor 
3002 9849 Barren 
3028 9934.5 Barren 
3075 10088.5 Fair 
3095 10154 Fair 
3110 10203.5 Fair 
3125 10252.5 Barren 
3151 10338 Barren 
3175 10416.5 Barren 
3195 10482 Poor 
3225 10581 Good 
3240 10630 Poor 
3250 10663 Good 
3260 10695.5 Barren 
3270 10728 Very Poor 
3275 10745 Poor 
3300 10827 Poor 
3305 10843 Very Poor 
3320 10892 Fair 
3340 10958 Fair 
3360 11023.5 Good 
3375 11073 Fair 
3385 11105.5 Poor 
3395 11138.5 Very Poor 
3398 11148 Barren 
3400 11155 Very Poor 
3408 11181 Barren 
3425 11237 Poor 
3425 11237 Barren 
3435 11269.5 Barren 
3448.5 11314 Barren 
3450 11319 Poor 

Low 
Low 
Low 
Low 
Moderate 
High 
Moderate 
High 
High 
High 
Moderate 
Moderate 
High 
Low 
Low 
Low 
Low 
Moderate 
Moderate 
Low 
Low 

Low 
Low 

Low 
Low 
Low 

None 
High 
Low 
Moderate 

None 
Low 
Low 
Very Low 
Low 
Low 
Moderate 
Low 
Low 
None 

Very Low 

Low 

Low 

Moderate 
Low 
Moderate 
Low 
Low 
Moderate 
Low 
Low 
Moderate 
Moderate 
Low 
Low 
Moderate 
Moderate 
Moderate 
Moderate 
Low 
High 
High 
None 
Moderate 

Moderate 
Low 

Moderate 
Moderate 
Moderate 

Low 
High 
Moderate 
Moderate 

Low 
Low 
Low 
None .T 
Moderate 
Moderate 
Moderate 
Moderate 
Low 
Very Low 

None 

Low 

None 



Table-3 Cont../2 

DEPTH DEPTH SPORE-POLLEN DINOS 
SAMPLE (METRES) (FEET) YIELD DIVERSITY DIVERSITY 

swc 17 
swc 13 
swc 12 
swc 10 
swc 9 
Cuttings 
swc 6 
swc 5 
swc 4 
swc 3 
swc 2 
Cuttings 
swc 1 
Cuttings 
Cuttings 
Cuttings 

3457.5 11343.5 Barren 
3481.7 11423 Barren 
3485 11434 Barren 
3495 11466.5 Barren 
3498 11476 Barren 
3500 11483 Barren 
3506 11502.5 Barren 
3515 11532 Barren 
3520 11548.5 Barren 
3524.5 11563 Poor 
3527 11571.5 Barren 
3530 11581 Poor 
3533.5 11593 Poor 
3535 11598 Poor 
3540 11614 Poor 
3545 11630.5 Fair 

None 

Low 
Low 
Low 
Low 
Low 

Low 

Moderate 
None 
None 
Low 
Moderate 



TABLE-4 
BASIC DATA 

SUMMARY OF PALAEONTOLOGICAL ANALYSIS, TRITON-1, OTWAY BASIN 

DEPTH DEPTH SPORE-POLLEN DINOS 
SAMPLE (METRES) (FEET) YIELD DIVERSITY DIVERSITY __11_- 

Cuttings 1750 5741.5 Good High High 
Cuttings 1800 5905.5 Good High High 
Cuttings 2620 8596 Fair Moderate Moderate 
Cuttings 2660 8727 Fair Moderate High 
Cuttings 2710 8891 Fair Low Moderate 
Cuttings 2780 9121 Fair Low Moderate 
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This is an enclosure indicator page.
The enclosure  PE901820  is enclosure within the

container PE901819  at this location in this document.

The enclosure PE901820  has the following characteristics:
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TRITON-1 (Sidetrack) 

Lxx; ANALYSIS 

An analysis of wireline log data for the interval 3390 - 3533.5m of Triton-1 
(Sidetrack) has been carried out using the HP41C “LQOKLQG II” analysis 
program. The analysed interval includes the bottom hole Waarre Sandstone 
section where several gas peaks were encountered. 

mS AVAILABLE : 

GR, LLD, MSFL, LDT, CNL, BHC. 

L0GS USED: 

CR, LLD, MSFL, LDT, CNL. 

ANALYSIS AND SHALE PARAMETERS USED: 

a 
m 
n 
Matrix density 
Fluid density 
Apparent shale 
Apparent shale 
Apparent shale 

limits 

density 
neutron porosity 
resistivity 

Gunna ray minimum 
G~ITUM ray maximum 

0.8 
2 
2 
2.65-2.67 gm/cc 
1.00 gm/cc 
2.70 p/cc 
18% 
15 ohmm 
50 API units 
100 API units. 

SALINITIES : 

Apparent formation water salinities were calculated from a number of 
representative water sands using the standard LQOKLCG II options ie. frcm 
ratioing resistivities and by backing out from the Archie relationship and 
from the Indonesia shaly sand relationship. Apparent formation water salinity 
could not be derived from the SP using the current LXXIKIM; program as a KC1 
mud system was used. 
drilling fluid. 

The Lxx>KLxx; program assumes NaCl activity in the 

Salinities were derived from several water sands - none of which gave entirely 
satisfactory results. 
high salinities, 

The Archie relationship appears to give ancmolously 

ignored. 
and for the purpose of this analysis, the technique is 

Salinities from Resistivity Ratioing and Indonesia Equation derived 
Rwa tended to be more consistent. A salinity of about 16,000 ppm was derived 
from both methods in one of the cleaner water sands available (V.shale = 
13%). This salinity was used throughout the analysed interval with 
satisfactory water saturations resuiting. 

HYDROCARBONS : 

The small amounts of gas encountered in the deep 
be derived from shales or very tight sands. Log 
gas saturations. 

section of the well apear to 
analysis shows no significant 

15th July, 1982. 



TRI'I0N-1 (sidecrack) 

LOG ANALYSIS SUMMARY SHEET 

Depth Interval 

3390 - 3408m 18.0 84 
3408 - 3412m 4.0 94 
3412 - 3414m 2.0 80 
3414 - 3416.5m 2.5 76 
3416.5 - 3418m 1.5 34 
3418 - 3419sm 1.5 48 
3419.5 - 3422m 2.5 31 
3422 - 3424Sm 2.5 60 
3424.5 - 3426m 1.5 49 
3426 - 3428m 2.0 53 
3428 - 3432m 4.0 98 
3432 - 3436m 4.0 90 
3436 - 3441m 5.0 63 
3441 - 3442Sm 1.5 53 
3442.5 - 3444m 1.5 69 
3444 - 3446m 2.0 49 
3446 - 3449m 3.0 67 
3449 - 3455.5m 6.5 76 
3455.5 - 3458m 2.5 53 
3458 - 3460m 2.0 60 
3460 - 3461m 1.0 34 
3461 - 3464m 3.0 6 
3464 - 3467m 3.0 19 
3467 - 3470m 3.0 13 
3470 - 3475.5m 5.5 72 
3475.5 - 3478.5m 3.0 
3478.5 

13 
- 3481m 2.5 53 

3481 - 3483.5m 2.5 75 
3483.5 - 3490m 6.5 77 
3490 - 3492.5r-n 2.5 70 
3492.5 - 3493.5m 1.0 71 
3493.5 - 3495m 1.5 75 

Thickness V. Shale 
m % 

Matrix Density 
gm/cc 

Av. Porosity 
% 

2,66 5 
2.67 5 
2.64 7 
2.66 6 
2.66 5 
2.67 3 

71 71 
88 88 
91 89 
97 77 

100 100 
100 97 

2.67 2 
2.67 4 
2.67 1 
2.64 6 
2.65 2 

2.67 
2.65 
2.67 
2.67 
2.67 
2.64 
2.67 
2.66 
2.66 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 
100 
100 
100 

77 

2.66 3 
2.67 4 

100 
86 

80 
83 
95 
75 
87 

100 
77 

100 
100 
100 

70 
84 

100 
77 

100 
83 

Coment 

108, 126 Gas Units 
26 Gas Units 
Shale - no analysis 
50 Gas Units 

I 
Water Wet 

60 Gas Units 
Shale - no analysis 
Shale - no analysis 

Water Wet 

Shale - no analysis 

1 
Water Wet 

Shale - no analysis 
Shale - no analysis 

Water Wet 
Water Wet 

Shale - no analysis 



-2- 

3495 - 3498m 3.0 73 
3498 - 3499m 1.6 48 
3499 - 3502.5m 3.5 26 
3502.5 - 3511.5m 9*0 72 
3511.5 - 3518.5m 7.0 74 
3518.5 - 3522.5m 4.0 51 
3522.5 - 3530.5m 8.0 94 
3530.5 - 3533.5m 3.0 37 

Remarks: No analysis carried out where V. Shale 75%. 
All depths are in metres KB. 

2.66 
2.66 
2.66 
2.66 
2.67 
2.64 

2.65 

2 86 86 
2 100 95 
4 100 100 
3 100 82 
1 98 98 
5 100 79 

6 90 82 

t 
Water Wet 

1 
Shale - no analysis 

Water Wet 

L.J. Finlayson 

15th July, 1982. 
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ABNORMAL PRESSURE SUMMARY 

TRITON-1 & TRI'ION-1 SIDETRACK 

INTRODUCTION 

During the drilling of Triton-1 Sidetrack the combination of increasing 
gas and deteriorating hole conditions indicated the presence of a zone of 
abnormal pressure. This study was done to provide a more accurate 
estimate of the interval over which the abnormal pressure exists, as well 
as the magnitude of the pore pressures. 

The following Schlumberger wireline logs were plotted on the attached 
diagram, at the standard ESSO scales: 

a) the resistivity log: conductivity values were calculated from the “deep 
reading resistivity” log ie. Conductivity = 1 x 1000 

-ii-- 

b) the density log: the density log was not run above 2810m. 

c) the sonic transit time log. 

The log plots were then overlain by the standard world “Pressure Reader 
Overlays”. 

1. METRIC PRESSURE READER OVERLAYS 

Pressure Reader Overlays (modified for metric depth) have been used 
with the Pore Pressure Plots in order to estimate depth and extent of 
the abnormally pressured zone. 

The overlays have been developed by the Exxon Corporation and are based 
on seismic data interpretation and observation. They have been 
generalised for world wide use. The application of these overlays in 
the Otway Basin (they have never been used in this basin before) and 
the pore pressure values should be regarded with caution. 

The sonic transit time plot (acoustic reader) generally gives more 
consistent pressure values than the conductivity pressure plot because 
the wireline sonic tool is less affected by minute changes of 
lithology, well bore temperatures & formation salinities. 

2. DATA SOURCE 

Basic data used in the construction of the Pore Pressure Plots has been 
taken from Schlumberger wireline logs (Resistivity, Density and 
Interval Transit Time). No additional corrections have been made to 
any log data. 

All depths used are measured depths below the Kelly Bushing. 

3. CONDUCTIVITY PLMT 

The conductivity plot indicates the top of abnormal pressure to be 
around 1750m. Pore pressure increases over the interval 1750 to 2950m 
from 8.3 to 16.8 ppg MWE. A maximum pore pressure of 16.8 ppg MWE is 
interpreted around 2925m. Between 2925 and 3400m, the plot returns to 
normal, but this cannot be regarded as correct because mudweights of up 
to 15.5 ppg were required to suppress gas units in this interval. 
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4. SHALL2 DENSITY PLcnt 

As a result of poor hole conditions in Triton-1 straight well, density 
logs were not run , and in the sidetracked well, they were only run from 

, 3542 to 2810m. This lack of data has made it impossible to establish a 
normal trend. The small amount of data that has been plotted has a 
similar trend to the conductivity plot, suggesting a return to normal 
pore pressure. But for the same reason as for the conductivity plot, 
this cannot be regarded as correct. 

5. SONIC TRANSIT TIME PL#T 

The sonic transit time plot indicates the top of abnormal pressure to 
be at 1700m. From 1700 to 2200m abnormal pore pressure increases from 
8.3 to 15.7 ppg MWE, with the maximum indicated pore pressure of 15.7 
ppg MWE at 220Um. From 220 to 3400m, the pore pressure remains steady 
at approximately 15 .O pp4 MWE. 

6. coNCLusIoJJls 

A. The top of the abnormal pressure appears to lie 
between 1700 and 1750m. The zone of abnormal 
pressure ranges from 1700 (approximately) to 3545m. 
Maximum indicated pore pressures in this depth range 
are 14.0 to 15.7 ppg MWE. 

B. 

c. 

D. 

All three plots confirm the presence of 
overpressure. The sonic transit time plot indicates 
that the overpressure is present to T.D. whereas the 
conductivity and shale density plots suggest a return 
to normal pore pressure between 3404m and T.D. The 
reason for this contradiction is not known. 

The presence of abnormal pressure is supported by the 
drilling parameters such as connection gas, trip gas, 
dc exponent (see Attachment 1: Corelab Extended 
Service Report-Gee-Plot) and general hole 
conditions. In Triton-1 there was sloughing and 
caving between 2000 and 2803m. Eventually it was 
necessary to sidetrack. By changing over to a KCL 
polymer mud system, the hole instability problem was 
greatly reduced, but there was still a problem with 
tight hole and bridging. In the lower part of the 
sidetracked well, there was connection gas, and 
influx of formation gas, making it necessary to raise 
mud weight up to 15.5 ppg. 

The overlays used with the pore pressure plots, are 
aeneralised for world wide use. The presence of rl 

abnormal pressure is plainly indicated, though the 
absolute value of pore pressure cannot be accurately 
estimated. 

01581; 
A. LINDSAY. 
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TRITON-1 (TRITON-1 SIDETRACK) es------ --~---_ 

INTRODUCTION 

Geochemical analyses were performed on samples of canned cuttings 

(cornposited over 15-metre intervals) collected during drilling of 

Triton-1, and canned cuttings and sidewall cores collected during 

drilling of the sidetracked hole, Triton-1 (Sidetrack). Due to the 

bad caving problem in the original Triton-1 hole, analysis of light 

hydrocarbon (C _ 1 4) headspace gases from canned cuttings (from 

alternate 15-metre intervals) was suspended at 1800m, and resumed 

using more reliable material (again alternate 15-metre intervals) 

from the sidetracked hole, between 1470m and 3545m (T.D.). All 

other geochemical analyses were performed on samples from the 

sidetracked hole. 

Succeeding alternate 15-metre intervals between 1605m and 3404m were 

analysed for C4 _ gasoline range hydrocarbons. 7 Selected samples 

were hand picked for more detailed analyses, such as Total Organic 

Carbon (T.O.C.), kerogen isolation and elemental analysis and C15+ 

liquid and gas chromatography. Vitrinite reflectance (Ro) 

measurements were carried out by Dr. A.C. Cook of Wollongong. 

DISCUSSION OF RESULTS --- 

The headspace Cl 4 hydrocarbon gas analyses for the Triton-1 and 

Triton-1 (Sidetrack) canned cuttings are listed in Tables 1 and 2 

respectively, and have been plotted in Figures 1 and 2 

respectively. The entire section is generally lean of Clo4 

cuttings gas, apart from two moderately rich zones, one in the Upper 

part of the Belfast Mudstone Formation between approximately 190&n 

and 2205m 



and the other in the Waarre Formation from 3400 metres to T.D. The 

percentage wet (C2+ ) gas ranges from about 25045% down to 2700m 

indicating a present day source potential for gas. From 2700 - 3200 

metres the 'wet' fraction reaches over 50% indicating a top of 

maturation at about 2700m but the low 'total gas, indicates only a 

poor source rating. The Waarre Formation, from about 3400 m to 

Total Depth, shows an increase in total gas but it is predominantly 

methane with only minor ethane and has no indication of liquid 

hydrocarbons (either source or reservoir). 

The detailed C4-7 gasoline range hydrocarbon data are presented in 

Appendix-l and plotted in Figure 3. Values are moderately rich 

between 1800m and 2700m and rich between 2700m and 3404m. The 

significant increase in C4 7, and in particular the C6 7 

compounds below 270Om, again substantiates that these sediments have 

probably reached organic maturity. Based on Cqo7 gasoline range 

hydrocarbon data, the Belfast Formation sediments between 1800m and 

2700m have a fair-good hydrocarbon source potential, and those 

between 2700m and 3406m would be rated as having good hydrocarbon 

source potential. (No gasoline data is available for the interval 

348Om-T.D.) 

Vitrinite Reflectance (Romax) information has been summarized in 

Table 3 and plotted against depth in Figure 4. The detailed data is 

included in Appendix-2. The straight line gradient shown in figure 

4 indicates that there are no major breaks in the kerogen maturation 

profile. Taking the organic maturity window for significant 

hydrocarbon generation to be between R. = 0.65 and R. = 1.3, 

then the sediments below approximately 2900m are presently mature 

(Table 3), which agrees fairly well with the Cl 4 cuttings gas and 

C4-7 gasoline range hydrocarbon data. 
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Total Organic Carbon (T.O.C.) analyses performed on cuttings samples 

from the original hole, and on both cuttings and sidewall Tore 

samples from the sidetracked hole are presented in Tables 4 and 5 

respectively. Samples from the Belfast Formation have moderately 

rich T.O.C. values (average T.O.C. is 1.31% and 1.29% from the 

original and sidetracked holes respectively) and might be expected 

to have some hydrocarbon source rock potential. However, elemental 

analysis of isolated kerogens (Tables 6 and 7) shows that the 

organic matter type in the Belfast Formation sediments is quite 

hydrogen-poor, with most samples only rating as gas prone. 

The atomic ratios are described as "approximate", as the percentage 

oxygen was determined by difference and the amount of natural 

. organic sulphur (usually only a few percent) was not determined. 

Sediments from the other formations penetrated have low T.O.C. 

values (Table 5) and again contain organic matter with low hydrogen 

content (Tables 6 and 7) and would be considered as having poor 

source rock potential. 

The atomic H/C and O/C ratios have been plotted against each other 

in Figure 5 on a modified Van Krevelen pl.ot, delineating the basic 

kerogen types. Comparison of Figure 5 with Figure 6, a similar plot 

showing the "Principal Products of Kerogen Evolution" clearly 

indicates the generally poor quality (low hydrogen content) of the 

organic matter, although there are a few indications of oil and gas 

potential, particularly from samples at depths where maturity has 

been reached (i.e. below about 2800m) 



The C15+ liquid chromatography results from selected canned 

cuttings are listed in Table 8. All the samples are from the Late 

Cretaceous Belfast Formation and have fairly rich total extract 

values. The C15+ chromatograms for all the samples are given in 

Figures 7 - 12, and exhibit typical features of dominantly 

terrestrial/non-marine organic matter becoming more mature with 

increasing depth. This is indicated by the gradual reduction in the 

amount of odd-over-even predominance in the high molecular weight 

(C 22+) n-alkanes, the movement of the n-alkanes maxima from 

n-C2g (Fig.7) through n-C23 (Fig.10) to n-Cl9 or n-C2o 

(l?ig.12), and the reduction of sterane/triterpane compounds from the 

high molecular weight region. Maturation is also indicated by the 

corresponding enhanced definition of a slight naphthene hump in the 

lower molecular region, with increasing sample depth, and, the 

increasing n-Cl7 /pristane (a) ratio, with increasing sample depth. 

Comparison of figure 10 with figures 11 and 12 shows that maturity 

is reached in the interval between 2715m and 3075m which also agrees 

with previous determinations of the top of organic maturity. The 

relatively high non-hydrocarbon (N.S.O. and Asphaltenes) contents in 

the samples from the mature zone (Table 8) confirms the poor 

oil-prone nature of the Belfast Formation organic matter, discussed 

previously. 

CONCLUSIONS: 

1. The Belfast Mudstone Formation particularly between 2700-3406m, 

has a good hydrocarbon source potential, but the nature of the 

organic matter in these sediments is gas-prone rather than 

oil-prone. 
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2, The top of organic maturity in Triton-1 (Sidetrack) occurs at 

about 2900m, and by T.D. (3545m) the sediments have reached the 

peak hydrocarbon generation zone. 

3. The Waarre Formation sediments have a fair-poor hydrocarbon 

source potential. 
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TABLE: 8 - TRITON-~ (Sidetrack) 

3 
Cl5+ LIQUID CKROMATWRAPHY DATA 

\ 
q DEPTH TOTAL NON EXTRACT COMPOSITION % 
\IN EXTRACT HC's HC's SULPHUR 
T MEms FORMATION/EQUIVALENT AGE (pmd mm) h?P) (Ppm) SATS. AROM. N.S.0 ASPH. SULPHUR 
? 
g 1785 Belfast Formation Late Cretaceous 547 74 473 5.3 
u 
4 2085 Belfast Formation Lgte Cretaceous 1030 129 901 - 3.9 
\ 
Vl 2415 Belfast Formation Late Cretaceous 682 92 590 - 3.8 

-I 2715 Belfast Formation Late Cretaceous 517 103 414 5 5.6 

i5 3075 Belfast Formatiori Late Cretaceouq 734 167 567 - 8.6 

E 3375 Belfast Formation late Cretaceous 553 114 439 5 5.6 

- 

8.2 14.5' 72.0 

8.6 15.0 72.5 

9.7 11.4 75.1 

14.3 12.6 66.5 

14.3 13.3 63.9 

15.0 14.5 64.0 



PE600595

This is an enclosure indicator page.
The enclosure PE600595 is enclosed within the

container PE901819 at this location in this
document-

The enclosure PE600595 has the following characteristics:
ITEM-BARCODE = PE600595

CONTAINER_BARCODE = PE901819
NAME = FIGURE 1. C l-4 CUTTINGS GAS LOG

TRITON-1
BASIN = OTWAY
PERMIT = VIC/P15

TYPE = WELL
SUBTYPE = WELL-LOG

DESCRIPTION = FIGURE 1. C l-4 CUTTINGS GAS LOG
TRITON-1

REMARKS =
DATE-CREATED =

DATE-RECEIVED = 28/10/82
W-NO = W766

WELL-NAME = TRITON-1
CONTRACTOR = ESSO

CLIENT_OP_CO = ESSO AUSTRALIA LTD

(Inserted by DNRE - Vie Govt Mines Dept)



PE600596

This is an enclosure indicator page.
The enclosure PE600596 is enclosed within the

container PE901819 at this location in this
document.

The enclosure PE600596 has the following characteristics:
ITEM-BARCODE = PE600596

CONTAINER_BARCODE = PE901819
NAME = FIGURE 2. C l-4 CUTTINGS GAS LOG

TRITON-1 (SIDETRACK)
BASIN = OTWAY

PERMIT = VIC/P15
TYPE = WELL

SUBTYPE = WELL-LOG
DESCRIPTION = FIGURE 2. C l-4 CUTTINGS GAS LOG

TRITON-1 (SIDETRACK)
REMARKS =

DATE-CREATED'=
DATE-RECEIVED = 28/10/82

W-NO = W766
WELL-NAME = Triton 1 sidetrack
CONTRACTOR = ESSO

CLIENT_OP_CO = ESSO AUSTRALIA LTD

(Inserted by DNRE - Vie Govt Mines Dept)



PE600597

This is an enclosure indicator page.
The enclosure PE600597 is enclosed within the

container PE901819 at this location in this
document.

The enclosure PE600597 has the following characteristics:
ITEM-BARCODE = PE600597

CONTAINER_BARCODE = PE901819
NAME = FIGURE 3. C 4-7 GEOCHEMICAL LOG

TRITON-1 (SIDETRACK)
BASIN = OTWAY

PERMIT = VIC/P15
TYPE = WELL

SUBTYPE = WELL-LOG
DESCRIPTION = FIGURE 3. C 4-7 GEOCHEMICAL LOG

TRITON-1 (SIDETRACK)
REMARKS =

DATE-CREATED =
DATE-RECEIVED = 28/10/82

W-NO = W766
WELL-NAME = Triton 1 sidetrack

CONTRACTOR = ESSO
CLIENT_OP_CO = ESSO AUSTRALIA LTD

(Inserted by DNRE - Vie Govt Mines Dept)
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Figure 7: TRITON-1 (Sidetrack), 1760 - 1785m, BELFAST FORMATION 
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Figure 9: TRITON-1 (Sdietrack), 2400 - 2415m, BELFAST FORMATION 
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Figure 10: TRITON-1 (Sidetrack), 2700 - 2715m, BELFAST FORMATION 
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'"-a/- C' 2 . -J A. 

1 cc 1-1 
.,I.,1 " Cl 

1%&s. '9 

J-f:tTA[-.S 

PF’H 

t"'F'Ej 
MCP &,2(“) ;z: ” . “. 
t::H 1 .-,.-' C' .=I.&" " A 
MCH 4&" :s 
TOTAL 12 I'? " 2; 

PARAFFIN INDEX 1 
PARAFFIN INDEX 2 

I . C} , -3 L”’ 

NCRM s 1 iz; I::I:IMP RAT II:IE; 

PEHCENT 

c: ;L /i_:2 0. 6'4 
A /Ix? 4.74' 

.- A&,. l-1 1-9 ca'=I IT:1 /El2 4.44 
41 , ‘;J!== J C:H / t$::F 0 . 2 1 

F’ENT/ 1’FEN-I-, 0 ” !=i:+ -1 

NCGi’M PERCENT 
5rj ” 9 
ltj. 3 
<*ID -, -A’.” . .‘c, 

I cm . 0 

C) . 5 /-a ‘;J 

2 (“I . "547 

NcIRi”I 
F’ERC:Eb.i-f 

I -- C’ ‘..’ . C’L’ 
f j I=’ .“‘* AT” . ‘-1 i:. 
Cl. tj(, 
(j ” (j<> 
c “‘I .“.I * :I:: ::, 
0 , 2: j. 
7. cl::! 



NORM 
PERCENT 

yJ.i& 
Cl. 07 
1 .51 
1.l.G 
7 . IL: L’;- I-*, 
2 ” :=:.“’ - ‘-3 
5.78 
3. 55 

(j ” (jC9 

0. 15 
0 . 00 

2. 12 
Cl ” frtj 
Cl ” (jtj 
1.46 . 
1 ” :sc1 

ALL. COMF -* - .-‘I- u’yr: ;J . 

GASOL.. I NE 8414. 
NAF’HTHENES 2343” 
i3--7 35&l 1 ” 

PAHAFFIIN ZNEGZX 1. 
PARAFF I N 1: NKIE X 2 



ALL. COMF 
I>A!XIL, I NE 

NOr3M 
PERCENT 



METHANE 
ETHANE 
F’Rf:iPfiNE 

J: HLITANE 
NWTANE 
IPENTANE 
b!F’ENTANE 
pJ.““.~fl’jB 
I::F=‘EN-)-ANE 

2:+DpjTj 
2”“MF 

3-M? 

NHEXANE 
MCF 
22--fiMP 
24-I:IMF 
2Zp&“.j”J~E{ 

CHEXANE 
.-, .-, .I,;,-DM~~’ , 
1 1 -DMCF’ 
2-MHEX , 
h “.” :::--Cfpjp 5 

3-MHEX 7 
1.lZ:3-CIp~l:~~’ 

ALL COMF 
IZ;A!:;I:IL 1 NE 

PARAFFIN INDEX 1 0. :Stjl 
PARAFFIN INUEX 2 1 7. M)7 



riw 
CH 
MC:H 
TOTAL 

F’ARAFFIN INDEX 1 
PkRAFFIN TNI:lEX 2 





METHANE 
ETHANE 
F’t3:lp#yqE 
T EUTANE 
la3UTkNE 
I PENTANE 
WENl-ANE 
22--uMB 
CPENTANE 
2:+KlpLE$ 
p+QZ 
3-M? 
NHEXANE 
MC:F 
2+[1Mf= 
2+-iptp 
q ., .-‘ ,,.2dlW 
CHEXANE 
.-, .-, .~~r-Dp-tP , 
1 1 -*DM@F 
2-MHEX 3 
2:+-DM/=’ , 

:3-MHEX > 
1 c:3- UMrT:F 

NORM 
F’ERCENT 



ALL COMF’ 
GASCIL I NE 

F’T-‘B 

MC:P 2546. 7 
C:H 2433 I $J 
MU--: 24.Q-i ‘ 7 
TC~TAL 7375.2 

F’ARAFFXN INDEX 1 
PRRAFF I N I NifJEX 2 

NORM 
F’ElGy::ENT 



METWA!\IE 
ETHANE 
f?RiJ~A~E 
IH.~TANE 
NHJTANE 
P F’ENTANE 
NF’ENTANE 
2l&--jyqB 
C::F’ENTA,NE 
23-L’lpjEI 
p”.MF 

:3-MP 

NHEXANE 
MCP 
--&~~-EIMF 
24-ImF 
.-,.- .‘=, J .+-pm 
~%&JwE 
::3--DMP , 

1 1 --[IMIX’ 

2-MHEX v 
2:3-D/+$=’ , 

3-MtiEX 3 
1 C:+[lI”1l::p 

NORM F’ERCENT 
2’3 ” (:. 
27.4 
43. tj 

1 tjtj ” (j 

PARAFF l’td 1’NDEX 3. 
PARAFF IN INDEX 2 



MCP 
I::H 
MC:H 
TOTAL 

PARAFFIN INDEX 1 
PARAFFIN INDEX 2 

NOHM 
PERCENT 



METHANE 
ETHANE 
FWI~IPANE 
IBUTANE 
NBCU-ANE 
WENTANE 
NF'ENTANE 
2+-[ltqH 
WENTANE 
.- J::-[IMB 
-J+-Mp 

-&+$I3 

NHEXANE 
Mll:P 
22--[1Mp 
24--[IMP 
*Tj r. j -7 -I-TMB 
EExANE 
33--DMF’ , 

1 1-DMCP 
2-MHEX 7 
2:+IpIF’ ‘I 

3--MHEX > 
1 l~3-I:IMl~P 

TOTALS NfiRM 5 113 C:c$lF’ RAT I: Cl!3 

PPB PERCENT 

PARAFFIN INDFY 1 Cl. IO0 
PARAFFIN INDEX 2 lb.254 



METHANE 
ETHANE 
F:‘Rl:l[J’cQqE 

I %U’I’Ai\lE 
NlY_l’i-ANE 
I F’ENTANE 
NF’ENTANE 
.-, .-, 4c.r. * --DpjE( 
C:PE,N-f ANE 
2:3--[qqE 
z-.t+Z 
3.-Mp 
NHEXANE 
MC:P 
22”...JpjF 
24-mF 
‘-P-XLJ-MB LL-...’ 
CHEXANE 
~::-.J-IMP , 

1 1 -DMC:P 
2-MHEX > 
Z:+~lp~p , 

3-MHEX > 
1 C::&-DMI:P 

ALL COMP 7’343. c f/c:2 2. 7(3 
C;A!:;l:Q.- I NE 74&3. A /LIZ 3. 10 

NORM 

PERCENT 

TOTALS NORM 5; Ii3 COMF’ RAT 1 CI!!; 

PPB PEHC:EN-i- 

NAF’HTHENES 14(33 y 
t:&-7 2748. 

MCP 
13-l 
MC:H 
TOTAL 

PPE 
344.4 
272. C) 
625.8 

1242.2 

NORM PEFKENT 
27.7 
21.y 
50. 4 

lc;cj. C) 

PARAFFIN INUEX 1 
PARAFFIN IN3FV 2 



METHANE 
ETHANE 
F’RclF’AtJE 
I BllTANE 
NECITANE 
I PENTANE 
NF’ENTANE 
2%--DMR 

I:F’ENT#‘JE: 

p”:::-TJpjJ3 
p-pjp 

3-pjp 

NHEXANE 
MC:P 
22-Dpp 

24--DMF 
2”. 7, .-, -*--TM!3 
;it4;&A~~ 
3:TJ- 1:iMF’ v 
1 1 --DMI::F” 

2--MHEX 7 

~;+-~rpp , 

3-MHEX 7 

1 c::+]lxql::p 

NORM 
PERCENT 

MCP 
cl-i 
MCH 
TOTAL 

F3ARAFF1:N INDEX 1 
PARAFFIN INKrEfX 2 

TU’f AL 
PF’B 

7. 4 
40. 1 

(j I) (:I 
(j ‘ Cl 

4&f:. 4 
14.2 

5‘5, 1 ,, 2: 



14 ,ll,lN 82 

- / .-, .-I r, .L.., -1a-i - CT IE -... AtlSTRAL 1: A 7 -j-F: 1 ‘[‘I-:I#- 1. ( ::; 1 KjE7”RAl::t::: ) I:IT’WAV DA!3 X N -, 24C~Cb--24 15 M 

METHANE 
ETHANE 
PfWF’AItiE 

I BCU-ANE 
NBCll- ANE 
3: PENTANE 
NPENTANE 
Z2--Dt(b 
CF’ENTANE 
2:3-IJrq-3 
2-p/F 

-3 “-MF’ 
NHEXANE 
riw 
22-DMI”’ 
24-DMF 
‘3 -3 3 - TMB 
G~EXANE 
*‘:“-Lffilp 7 ..” 4 
1 1 --mK:F 
2-MHEX , 
2I+[lpjp , 
:+MHEX 1 
j. C~--I:IMI:F 

NCtRM 

PERCENT 

-/-i~-rAL!:i NORM 5 I G C:I:IMP RAT 1 I:I!~ 

PPB PEFKENT 

PARAFFI’N INDEX 1 Cl. V&,5 
PARAFFIN INDEX 2 17.77% 



TCSTALS 
F’F’B 

PARAFFIN INDEX 1 
F’ARAF-F: I N I NClEn 2 

NORM 
PERCENT 



ALL COtW 
GASOL 1 NE 

FFB 
MI::[~ 1 lY5.6 
ml 713.4 
MCH 517.7 
“I-0TAL.. 242&. 7 

F’ARAFFIN 11’NDEX 1 
PARAFFIN INDEX 2 



METHANE 
E-I-WANE 
F’~Z{I~IPANE 
I JYA-ANE 
NE(LUANE 
I PENTANE 
WENTANE 
2Z--J--MJJ 
CFENTAltlE 
.- ‘““-ipjE .&. 4 
-JJ-tqF’ 

:::-Ml=’ 

NHEZ XANE 
MC:P 
-pJ”.“LjMf.2 
24-DMP 
.-*.- .-* .I -I--TME 
$&&NE 
.-, .-, .:~.D--JIMP , 
1 1 --[fp~~::p 
2-MHEX 7 

~:3--[rpp 7 

3-MHEX 7 

lc:J- ]CIMC::P 

PARAFFIN INDEX 1 
F’ARAF’F X N I NDE:: 2 



METHANE 
ETHANE 
p~;jpfi!qE 

X BUTANE 
NFUTANE 
IPENJANE 
I’WENTANE 
‘7’7--J”lME( 
GENTANE 
23-DpjE 
-p.pjp 

3-MF’ 

NtiEXANE 
MIJ=’ 
-::~~-[#jf= .I.“&” 

24-DMP 
22+--/-~jJj 
CHEXANE 
.-, .-, ;I .-a --DMF 7 

11 -DMCF 
2--M)-~EX 7 
c‘r --l - -Jpjp , A.. d 
:>--MHEX , 
1 C::+.DMI::I=’ 

-J-I:ITAL!~ 

FFR 

PARAFFIN INDEX 1 
PARAFFIN 1:NLlEx 2 

NORM 
PEf3C:EN-i‘ 



PARAFFI: N INDEX 1 
PfV?AFFIN 1NJY.Y 2 



14 &IN 82 

METHANE 
El’HCW5 
f”‘R~lf”‘fVtlE 
I ml-rfwiz 
NEcU’T’MNE 
I F’ENTANE 
NF:‘EN-r&NE 
22--DMfj 
CFENTANE 
23-TJ1’1B 
;z---MF 

3-MP 

NHEXANE 
MT.:F 
;Q--DMP 
24-IfMP 
.-, .-, f’, _ - r’.. LT. 4 I”MB 
CHEXANE 
z:::--IjMF , 

11 -DMCP 
2-MHEX 1 
2:+I:lpIp , 

3-MHE X 7 
1 I::~-[IMC::F 

NWWI 
PERCENT 

NORM F’EHCENT 

WiRRFFIN INDEX 1 
PARAFFIN %NT”X 2 



rcum... 

Q. C) 

TOTALS NORM S 113 IXIMF RAT 105; 

PPB PERCENT 

PARAFFIN INDEX 1 
PARAFFIN I l\IPcX 2 



Ncu3tl 
F’ERCENT 



METHPdE 
ETHANE 
F’F;;l:lF’g\NE 

I ESUTANE 
l\lE~l-.1TfY’\2E 
I F>ENTANE 
NF’ENTANE 
22-INlJ3 
CPEN-I’RNE 
2:2---11MB 
p.pjp 

3-p 

NHEXANE 
MC:F 
22-riMF 
24-DMF 
223-TtlE 
CHEXANE 
:::3--riMF’ , 
1 1 --DMCP 
2-t4HEX 7 

2:~-Isiq=’ , 

3-MHEX 3 
1 rz::3-- I:IMI:P 

NClRM 
PEFKENT 



METHANE 
ETHANE 
FTWF’ANE 
E EWTANE 
NESLITANE 
I FENTANE 
f‘\IPEN’1’ANE 
~:~--~iI”l~ 
CPENTANE 
.- J”-Ij~ji:! a’, L’ 
;;;r-MF 

C::‘-MFJ 
4 

NHEXANE 
MCF 
22-j-ipjp 
24-[iMp flJ ?J -1 &La--TM& 
CHEXANE 
33--Kl/q1”’ ‘) 

1 1 -KIMCF 
2--MHEX , 
23--[@jF ) 

:Z:-Mf-fE X 3 
lc:3 --~lp~i~:j=’ 

NclrRM 
FEWCENT 

NAFHTHENES 7:. :-: 
rz:&7 l:::& . 

PARAFFIN XNI3EX 1 
FARAFFXN INDEX 2 



METHANE 
ETHRtdE 
FROF’ANE 
I. FIJTANL? 
i&IT.ANi 
T. F’EN T-ANE 
NF’ENTANE 
‘j*“::-.ripJB i a!” 
C:pErij-rAi\iE 
2:;:--[ll~lEl 
2-MP 
~-+lP 
NHEXANE 
pi1::F’ 

~2--Jj/‘1~ 

Z4-DNF 
.-, FJ .-J _ - - .L. L .“’ IMB 
CHEXANE 
:>I$--Dpjp , 

1 1. --I:+‘iI,:F’ 

2-MHEX 3 
“‘-~iI+’ , 
A4 

3-Mf-1f:X , 

1 I:::3 -1jMC:P 

f=‘AfWFF 1 N ICNDEX 1 
F’AHAF’F- I N I. NDEX 2 



PARAFFIN INDEX 1 
PARAFFIN INDEX 2 

1 . 2:-: =7 
.- .- 1' ‘18 La .L. 



METHANE 
ETHANE 
F’[KIPANE 

I IWT’ANE 
NBlJ’j-fiNE 
I PENTANE 
NF’ENTANE 
2-J-DMfj 

CF’ENTANE 
23-“Dpl~ 
2-j-q:’ 
3-Mi=’ 
NHEXANE 
pjc:p 
--&$--DMP 
24-j-lpp 
22.+Jm..TMfi 

CHEXANE 
.=‘v-.j-..DMF’ , .-e .-8 
1 1 -m1c:F’ 
2-MHEX , 
23--DMP ‘) 
3-MHEX 3 
1. c::+ DMC:P 

NORM 
PE/+::EN”[ 

‘I”I:ITAL!~ IWRM ,f;Ic; CI:IMF’ fiY)-!- I I:I!:; 

FPE PERCENT 

FARAFF!:N INUEX 1 
PARAFFIN IND’=Y 2 



NORM 
F’ET;l::ENT 

TOTALS NORM !:; 113 C:l:lMF’ RA-r 3: l:l::; 

F’PB PERCENT 

c 1 /I::2 *J --a/- 

A /I32 1;:;; 
27” 35 L7l/D2 15.41 
4 2. I&* CH/ MCP 1 . 84 

PENT/ 1 PENT, 1. lk’ 

F’AFWFF I N I NDE X 1 
F’AFIAFFIN INDEX 2 



NOftM 
F’ERCENT 

PF’E! 

Mc:P /3=-w= 3 .,I .,I .-I . .> 

1:: t-l 1 .:‘d&.J -7 “I .--I c l q * .  

MCti 7333 l 1 

T0TAt.m 273.41.3 

NORM F’ERl,:ENT 
24.1 
433. 7 
27.2 

1 cm . 0 

F’ARAFF I N I NUEX i 
PAF’lAFF I N I NU’=X 2 

1 .344 
14.744 



NORM 
F’EFKEN-r 

Cl /I22 .-a 
4 l 

‘=I --> 
‘,‘A. 

A /[12 9, 00 

40. 97 1:: 1 /II2 2 1 . &I::: 

.J  ‘=q ,  l .-, tL. .-, CH/MC:F 2 . 4 3. 
PENT/ IF’EN-I-, 1.12 

NO!?M F’ERCENT 
1 lz - 

.J. :t: 

2; ;7' 
1 

4i: 1 
1 (j(j l (j 

F’ARAFFXN INDEX 1 
PARAFF IN I N13EX 2 



NCtRM 
PERCENT 



NCGA 
PERCENT 

f-333 
MI::F 1 534.7.7 
I31 373(:,2, 2 
MCH 4753j..4 
TC’tTAL l(jOlQ1.” 2: 

NCGM F’ERCXN-T 
15 .3 
37.2 
47.4 

1 cm. 0 

PAHAFF X N 1 NDEX I 
PRFWFF PN INDEX 2 

1. j.48 
14. f. 1.4 



NCRM 
PEHCENT 

c:l. /I:2 c:‘:. $J4 
A /I32 G.&T 

43.71 Cl /Et2 21.71 
61 ” 84 t::H / MCF 2” 46, 

FENT/J.F’ENTv I.. 13 



NQfW PERCENT 
17.0 
40.8 
4 -1 .-., L. . L. 

1.cNj. Cl 



F’ARAFF IN I NDEX I. 
F’AF?Ai=F I N 3: NDFY 2 

NORM 5 I c; CI:IMF f?Q-/- 1 I:I!:; 

PEFKENT 



METHANE 
ETHANE 
F’ffi:lp(VljE 
1 RUTANE 
NE{L1TANE 
x: PENTANE 
NF’ENTANE 
L.i --“‘““““[ply 
i:PEfi/j-Aj’x!E 
.-, .-, &:,--mE 

2- MF 

:s--MF 

NHE XANE 
MCF 
.-I a-1 A. i - --[IMP 
24- DPIP 
.- .-,.-a, .’ . . -I-TME 
GH;xANE 
.-, .-, .,.,:,--~Q-‘j[~’ , 

1 1 -DMCF 
2-MHEX 1 
23--Litqp , 

:::-MHEX 7 

1 C::~-DMI::F=’ 

PARAFFIN INDEX 1 
FAt?Ai-FIN INI-“-Y 2 ” 



\ 
.a - . . 

\, FARAFF X N 1’ NKlEX 1 
F’AKAFF I: N 1 NDEX 2 



NORM 
PERC:ENT 



METHRNE 
ETHANE 
I::~RjJF’ANE 
1: W,.!TANE 
I’JWTANE 
I PENTANE 
NF’E-TNTRNE: 
;<;.--I;lME( 
~~::~:‘/ZJ,J”~‘~~JE 
.-, .-( L.:,--[IMB 
2-M/Z 

“-pp 4 

NHEXANE 
MI::~ 
3 --:’ -, rf rf F L d.. 

24 -DMP 
.-, .-j .--, - -TMH .L. L. t-’ 

CHEXANE 
.--, I, .>;,--Drqp , 

1. 1 - mC:F 
2--MHEX 9 
2:3--rfpp q 
3--MC-IEX’ , 
I[:3 -[IpKP 

I’JCSHM 
F’ERCENT’ 

PARAFFJ:N INLlEX 1 
PARAFFz I: N INDEX 2 



METHAhE 
ET’HRNE 
F’RUF’ANE 
I BfJ-t-ANE 
NBU’I- Atl!E 
I F’EN-I-ANE 
NPEN’T’ANE 
~~~--~~I~~ 

C::F’F: N-i- ANE 
~:‘i:-~ll”f~{ 
‘%““.p-iF 
3--ptp 
NHE XANE 
MI::P 
2iy”Dt”ijz 

24--[rMP 
.TJ  .-) *:t i  a--TMB 
&XANE 
.- -‘T--‘-~@JF’ , %.J 4 
1 1 --JDMI::F 

2-MHEX 7 

-J’2’3”-I-pp , at.4 
3--MHEX 7 

1 c:>- DMCP 

NORM 
F’ERCENT 

FARAFF’IN INEEX 1 
PARAF’FIN INDEX 2 



AL-L., C:OMF 
I~A!~I:IL, 1: NE 

F’ARAFF IN I NJIEX 1. 
PARAFFIN INDEX 2 



METHAW 
E-rHANE 
I’:q$“JF’#.)N~ 
X BUTANE 
NIX.~TANE 
I PENTANE 
IW~‘ENTANtZ 
~--p.“~~MJ.j 
C:F~‘ENTANE 
~~:+.Klp~E( 
p.+iF 

-2-pjfz’ -2 

Nt-IEZXANE 
MC:F 
.-, .- .‘I: .“” J-DMF’ 
24-DIW 
.-a, .- 
.L A. .“.’ 

J’:‘--rME{ 

CHEXANE 
.--I .-, .~,.-:s--~~Mf~ 7 
1 1 --I:IMC:P 
2-MHEX 7 

23--DMF 7 
:+MHEX 7 

1 c::- DIK:F’ 

PF’E 

MC:P l’gc:,2. ;z 

C:H 
“-) .-:I ,=I ‘-J --, 
.LL’...‘“L .  a!. .  

MCH lG41 b 4 
TOTAL 5:~2&,. 4 

NtSF?M 5; 1 G C:I:IMP RAT 3: 111s 

pEHi::E;Nf 

PARAFF 1 N I NUEX 1 
PAHAFF I N 1 NDE X 2 



METHAIIE 
ETHANE 
PR!‘SF’ANE 

IBCJTANE 
NBUTANE 
IF'EN-I-RNE 
NPENTANE 
-J<;J--~lMEi 
ly'[:t-J-r#!jE 
23--~fpjg 
p.pjfZ 

-2' "-Mj3 
NHEXANE 
pj1::F’ 
.-, .-, 
.L .L. . -.Lrj’fjf= 

24--ryqp 
-3. -J’ e-1 -t-J-MB 
;&NE 
“-1 *-I .:a 4 --KIMF' , 
1 1-DMCF 
2-MHEX 1 
2:+Dpp 7 

:+MHEX > 

NCI/w 

PERCENT 

NAF’ji ‘I-j-+ENES 12(:,$2 ” p-1 ‘2 s.’ ‘-1 . 6 :I: c: 1 /Cl2 3 ” ‘;Pz, 

l35-7 1 'p:":!y 1 " / 33.47 f::H/MC:/=' 1.4i' 
F'EN-t-i'IF'ENT7 1.17 

w’b NI:I~#~ F:‘ERC:EN-f 

MCP 29 J J. . I= . ..I . 1 27 “L “-.. 
C:H 4~&:3. 0 2: ‘: 7 ” 1-1 I=’ 
MCH z""' c cz --,' .".* ..A .."I .L " 4 .--I 3.2' " 1 
TCU-f4t~.. 1. tj735. 5 1 rjcs. (5 





NCRM 
F’EFK:ENT 



Nccwi 
PERCENT 

14.44 

--I 1 7 . .s 

7 c-3 . b.‘& 
.- 3 4 . Q s-1 .- L 

7.57 

0 . 00 

NORM PEF?‘C:ENJ- 
2 7 ‘3 
30: a 
42,l 

icm. 0 



NCJRM 
PERCENT 





. 
APPENDIX - 2 " "" 

Esso DOpth 
uw No. No. m  

15579 BwP.5 1530 
ctgs 

15580 BS/lR6 1995 

ctg s 

15581 BS/TR7 2325 
ctgr 

15582 BS/IR8 2505 

ms 

15583 BS/TR9 2585 

mls 

15584 TFt/BSlO 2865 

w3s 

15423 BS/TR4 3028 

WC 

15426 BS/TR3 3125 
WC 

ii,max 
% 

Range R,max 

% 

0.33 0.2!j-0.46 

0.48 0.42-o. 52 

0.52 

0.59 

CO.84 

0.55 

0.71 

0.38-0.60 

0.55-0.64 

0.44-O. 0*74 

0.61-0.83 18 

0.93 0.83-1.06 7 

Al/l 
TR ITON No. I 

Ex In 1-k f I uor~sconrcc) 
(Remark) 

Very rare 1 lptodetr lnlto, yel low. (I- 1 mestone 

and calcaroous mudstone with sparse pyr lie. 
D.o.m. rare I >VX. Mlcrofossl Is abundant, 
sol..8 f I uoresce strong Jy. I 

Sparse oxln Ito, spar in Jtc orange, d lnof I agel lates 

groenlsh yol low. (Claystono and mudstono with 
cornmop pyrlto and ahundent d.o.m., IX>‘,. 

Inertln lto abundant, vltr In lte rare.) 

Rare IlptodetrInlte sporlnlte and dlnofiagellates, 
yel low to orange. (Clays-ton0 and mudstone, 
ca I careouz; , pyrltlc and d.o.m, common, IX+.) 

Sparse dlnof lagel lates and ?sporlnlte, yel lcm 
to orange. (Cl nystono and sl I tstone with 
carbonate abundant. Pyr Jte common. D.o.n. 
common, I>E>>V, lnertlnlte common.) 

Rare dlnoflagel lates and ?sporlnlte, ye! low to 

orange. (Slmllnr to 15X? but d.o.m. sparse 
to common, I>;, no V found,) 

Rare I lptodotr In lte orange. (Sl I tstone and . 
mudstono with abundant carbonate and comaTon 

pyr lte. D.o.m. spars, I>?VX. Vltrlnlto 
poputatlon poorly deflncd. Some gralns contain 

lron oxldes which appear to be an artafoct . 
possibly caused by excessive heat olther dur Ing 

. 
drllllng or drying.) . , * . 

Possible trace of brange sporlnlto, blrt may ’ 

be mineral matter. (Sandy slltstono with d.o.m. 

common to abundant, 1%‘. Jnertln It0 popuIaPI01-1 

Includes a s1gnIfJcan-t proportlon of oxJdJsed 

vltr in lto. Some of thfs has peat textures and 
has flowed in rosponso.to compsctlgn. The . 
ox,ldat Ion must havo been In the Iat&- tiagos 
of dlagonesl s In the rostr Jcted sense of thJ s 
term. Some lron oxldes are present In some of 
tho barren gralns. The oxldlzed vltr lnlte . * 
populat lon ranges In raf 1 cctance from 1.08% to 
1.76f. Sparse carbonate present.) 

No f I uorosc lng ox In Ite. (Silty claystons and 
sIltstone with d.o,m. abundant, oxldlsed 
vltrlnlte>l>V, Iron oxldes are abundant and 
carbonates are more abundant as compsrod nlth 
1!%25. The unaltered vltr In Its ppulat Jon 1s 
rare and the ref I octanco obta lned ky’ be hlghor 
than would be found In sedlmonts doposlted 
under less oxldlslng condltlons.) 



9” . 

Esso Depth Remax Range R,max N Ex In it-o f I uorescenco 

w No. No. m  %  %  (Remarks 1 

15427 BS/TRZ 3720 0.93 0.83-1,02 6 No fluorescing exlnlte. (Siltstone with abundant 

W C  d.o.m., ox id 1 sed vltr In lte>l W . As with 15426 
the vltrlnlte reflectance may be sl lghtly high 
due to an oxldlslng envlronmont of deposition. 
Iron ox ldes abundant both as detr ltal grains and 
dlssemlnated through the sod Iment, Carbonate 
1 s abundant and rare grains of dotrltal graphite 
are present. Oxldised vltrlnlta roflectances 

range from 1.2f to 1.74f.I 

15128 BS/TR 1 3-527 0.99 0.87-l. 15 5 No ftuorosclng exlnlte. (Slits-t-one with d.o.n. 
common, oxldlsed vltrlnltc>lW. Iron oxldos 
abundant as detrltal grains and dlssomlnatsd 
through the sed lmcnt. Carbonate al so abundant. 
Trace of possible chalcopyrlte and pyrrhotlte. 
As wlth 1%26,7, the reflectance may be hlgh 
due to oxldlslng condltlons durlng deposltlona! 
and pst-deposl -I lonai cond It Ions.1 
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