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Secondary oil migration distance and hydrocarbon accumulation in carbonate rocks
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Abstract : In this paper, we statistically analyzed the secondary hydrocarbon migration distances of 229 large carbonate oil
and gas fields within the major petroliferous basins in the world. It is found that the secondary hydrocarbon migration dis-
tances and number of oil/gas fields within carbonate migration systesms show no exponential decay relationship as the
clastic migration systems. Carbonate reservoirs are generally proximal to source rocks. However, for reservoirs distal to
source rocks,the migration distance has no obvious control on the probability of hydrocarbon accumulation. For reservoirs
distal to source rocks,oil and gas distribution are generally controlled by the distribution pattern of faults and the distribu-
tion range of carbonate reservoirs of vuggy-cavernous type. Given sufficient hydrocarbon supply, the possibility of hydro-
carbon accumulation remains almost consistent with such a range. Therefore ,even at a long distance , as long as it is within
the distribution range of faults and reservoir rocks of the vuggy-cavernous type,the probability of hydrocarbon accumula-
tion can be relatively high.
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Fig. 1  Frequency histogram of oil and gas migration distance
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Table 1 Migration distance statistics of the carbonate oil and gas fields in the world
B A wz e W s oz e R

1 Samin 1 1,/0; 0 5 49 Magarib 1 Js 0 7
2 Gomez [0) 0 5 50 Lab-E-Safid E;/K,/N, 0 7
3 Puckett [0) 0 5 51 Khor Mor E;/N, 0 7
4 Cowden North P 10 5 52 Suhul 1 I 0 7
5 Chemchemal E, ,E;,K,/N,; 0 5 53 Pol E, K, ,K;,J; 37 7
6 Qasab 02 Ky /Ny 20 5 54 Dibdibah 1 I3 0 7
7 Blinebry-Drinkard P 54 5 55 Pamuk Janubiy 1,05 16 7
8 Faridah 1 bIh,lJs 0 5 56 Umm Lulu / Al Mutarid K, 0 7
9 Sand Hills P 24 5 57 Gashu South E,/E;/)13/K, /K, /N, 84 8
10 Sitio Grande Ky, K 65 5 58 Umm Gudair South I3, K 0 8
11 Iride K, , Ky, J;3 60 5 59 Ramshir E;/K, /K, 0 8
12 Vacuum P 29 5 60 Kabir Kuh J1/Py 0 8
13 Badrah K, 0 5 61 Khabbaz K,/K,/N, 0 8
14 Mender K, 0 5 62 Sadawi 1 I3 0 8
15 Amatitlan I 127 5 63 Zaap E,,J; 20 8
16 Samandepe 1,5 0 5 64 Jawb 1 I3 0 8
17 Rafidain K,7K, 0 5 65 Rimthan 1 1,05 0 8
18 Sahba 1 15 0 5 66 Mansuriyah E;/K,/N, 0 8
19 Giraldas K, 50 5 67 Seminole S-D 15 8
20 Abu Ghirab E;/K, 0 5 68 Qaiyarah K,/N, 18 9
21 Cactus K, ,K;,J3 52 5 69  Goldsmith( Andector) P 26 9
22 Bahi(032 - A) E,/K, 22 6 70 Hail 3 J,/)3/K /P53 /T, 0 9
23 Miran West 1 1,71,713/K, 7K, 0 6 71 Hout K, /K, 0 9
24 Keystone 0 0 6 72 Qaleh Nar E,/K,/N, 0 9
25 Fullerton P 23 6 73 South Sand Belt P 4 9
26 Nargesi E;/N, 26 6 74 Kandym 1, J; 24 9
27 Bagaja 10 0 6 75 Qirdi I3 0 9
28 Jana 1 J3/P; 0 6 76 Najmah K,/N, 25 9
29 McElroy ( Dune) P 2 6 77 Arous El Bahar E, 144 9
30 Azar K, 0 6 78 Tecominoacan K, 15 9
31 Chue E,,K,,K; 40 6 79 Kerpichli 1,5 0 10
32 Cowden South P 3 6 80 Margham K, 27 10
33 Mansurabad E;/K,/N; 0 6 81 Sajaa 11/)37K, 55 10
34 Tuba K, K, 0 6 82 Dehluran E;/K,/N; 0 10
35 Khashm Al Ahmar 1 N, 0 6 83 Noura 1 1), 0 10
36 Urtabulak 1,5 4 6 84 Suban 1 I 0 10
37 Lekhwair K, 43 6 85 Jawan K,/N, 45 10
38 Shadegan E;,K,,N; 0 6 86 Shaikan 1 1, K LT, 0 10
39 Humapa K,,K, )5, 110 6 87 Fallujah K, 0 10
40 Coyol K, -K, 106 6 88 Idd El Shargi North Dome  J,/J3/K,/P;/T, 0 10
41 Tawke E,/K,; 0 6 89 Maloob I 25 10
42 Paranj E;/N, 0 6 90 Saath Al Raaz Boot 1,/13/P3 /T, 0 10
43 Natih K;,K, 0 6 91 Lughfah 1 I 0 11
44 Maleh Kuh K, 0 7 92 Susangerd 1 E;/K; /K, /N, 64 11
45 Naft Safid E;/K,/N; 0 7 93 Cunduacan K, ,K;,J; 55 11
46 Jaria Pika E,/E;3/N, 0 7 94 Ramin E;/K,/N, 0 1
47 Cardenas K;,J3 16 7 95 Alan 1,05 2 11
48 Satah 1,/13/P3/T, 0 7 96 Ahdab K, 0 11
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Table 1( continued) Migration distance statistics of the carbonate oil and gas fields in the world

R A oz eB W e wz e R
97 Balal J3/K /Ky /Py /Py 20 11 145 Kokdumalak 105 0 20
98 Reshadat J5/K, /K, /Py 0 11 146 Sharar 1 1,)3,K, 0 21
99 Lawhah K,/P3/T, 0 11 147 Dammam J3,K, Py 0 21
100 Qara Chauq J,/K, /Ty 0 11 148 Samaria K, KI5 58 21
101 Nasr J3/K, /Py /T, 40 12 149 Umm Niqa LIS A 0 21
102 Ruhaya 2 1), 0 12 150 Balad K, 0 22
103 Sirri E K, 12 151 Al Dabbiya J3/K 0 22
104 Arabiyah P;,T, 12 152 Wasson P 68 23
105 Jujo I3 22 12 153 B-Structure 1 N,,P;,T,,T, 0 24
106 Augila-Nafoora E,/E,/K, /K, 17 12 154 Gialo E,/E,/K,/K,/]3 0 24
107 Gharraf K,/K, 0 12 155 Haft Kel E;/N, 0 24
108 Dengizkul-Hauzak-Shady 1,05 2 12 156 Harmaliyah J3/Py 0 25
109 Ku E,,J; 30 13 157 Fateh K,/K,/P; 0 25
110 Intisar(103 = A) E, 0 13 158 Suwaidiyah Ky /T, /Ty 42 25
111 Dahra East-West E, 17 13 159 Defa E, /K, 0 25
112 Maydan Mahzam AR 0 13 160 Khangiran J3 72 25
113 Beda(047 - B) E, 1 14 161 Nassiriyah K, /K, 0 25
114 Abkatun E;,K,;,K 40 14 162 Bul Hanine 1,/13/P, /T, 0 26
115 Abu Jifan I3 0 14 163 Ratawi K, K, 0 26
116 Fadhili 1,715 0 14 164 Ghasha 1,/)5 0 27
117 Dorra k, ,K, 0 14 165 Mazalij 1B 0 27
118 Sahil K, 0 14 166 Ab-E-Teimur K, 32 27
119 Poza Rica K, ,K,J, 85 15 167 Yibal K,/K,,P;,T, 0 28
120 Zarrarah 2 K, 0 15 168 Nasser E,/E,/K, 0 28
121 Masjid-I-Sulaiman E;/J, /N, 0 15 169 Kuh-I-Mand 2 E,,K,,P;,T, 145 28
122 Barda Rash 1 3,10 LK LK T T, Ty 0 15 170 Hasbah K,7K,/P; 50 28
123 Fahud K;,K, 22 15 171 Karan J5,Ps 0 30
124 Sarkhun E,,E;, N, 104 15 172 Safaniya 171, /K 7K, 0 31
125 Abu Al Bukhoosh  J3/K;/P,/P,/Py/T, 44 16 ||173 Marjan 31735.05,K, LK, 0 32
126 Dhib 1 I3 0 16 174 Hugoton P 40 33
127 Ajeel 1,05, N 0 16 175 Zuluf Ji, 1L, K 0 33
128 Shah J,/K, /K, 0 16 176 Salman J3/K,/P3/T, 0 34
129 Buzurgan E;,K, 0 17 177 Minagish 1735 ,)3,K K, 0 36
130 Slaughter P 5 17 178 Yadavaran K, ,K, 45 36
131 Zeloi E;,K;,K,,N; 0 17 179 Darquain 1,1, K LK, 45 36
132 Kupal E;/K, /N, 0 17 180 Waha (059 - A) E,/K, 0 37
133 Al Khafji K, ,K, 0 17 181 Shurtan 5Ih,Js 46 39
134 Binak E;, K, ,K,,N,,T, 0 17 182 Raudhatain J,d2,)5,K 0 39
135 Zevardy 1,05 5 17 183 Zubair E, K, ,K,,N, 0 40
136 Fateh Southwest K, /K, 0 18 184 Al Shaheen K;,K, 20 41
137 Hamrin E;/K,/N; 0 18 185 Ferdows K,/P;/T, 18 42
138 Abu Hadriya 1,05 0 19 186 Wafra E,,J,/1,/3:/K, /K, 0 43
139 Abdaliyah 5 0 19 187 Akal ( Cantarell ) E, K, ,J; 47 45
140 Jambur K 7K, /Ny 0 19 188 Mansuri E;/K, /K, /N, 0 46
141 Scurry C 38 19 189 Awali b, )5, K LKy PP, 0 47
142 Intisar(103 - D) E,/E, 0 19 190 Doroud E;, )5, KN, 10 47
143 Yates P 20 20 191 Umm Gudair 1 ,d,,)5,K 0 48
144 Jaladi 1 15 0 20 192 Bai Hassan E, E; K, ,K,/N, 0 48
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193 Sabriya 1715 ,05,K, LK, 0 49 212 Rag-E-Safid E;/K, /K, /N, 0 151
194 Khursaniyah J3,K,Ps 0 51 213 Bab J5/7K, 0 177
195 Halfaya K,/K,/N; 0 52 214 Ahwaz E;/K;/7K,/N; 0 188
196 Parsi E;/N, 0 54 215 Marun E;/K, /7K, /N, 0 194
197 Azadegan Ji, KL K, 30 67 216 Agha Jari E;/K,/K,/N, 0 195
198 East Baghdad K,/K, 0 67 217 Manifa 157K, 0 198
199 Karanj E;/K,/N; 0 68 218 Berri Jy,)5,P;5 0 206
200 Nahr Umr E;/K, /N, 6 76 219 Abgqaiq J3,P;3 0 218
201 Bibi Hakimeh E,E, ,E;,K;,K, ,N,; 0 79 220 Greater Burgan J1/1,/13/K, 0 221
202 Dukhan J5,15,P3 T, /Ty 0 80 221 Gachsaran Es/),1/),/)3/K 7Ky /Ny 0 227
203 Pazanan E;/K,/N; 0 88 222 Khurais 1,/13/P; 0 231
204 Abu Safah J3,P;3 0 93 223 Zakum J,/K, /P /T, 0 236
205 Yashlar 1,3 0 110 224 Galkynysh( Yoloten) 1,5 0 246
206 Qatif Jy,J5,P; 0 110 225 Kirkuk E, ,E; K, ,K,/N, 0 265
207 Asab K1 0 111 226 Shaybah 157K, 0 299
208 Um Ash Shef 1,/13/K, /P35 /T, 10 117 227 West Qurna 1,15,K LK N 0 486
209 Majnoon K,/K, 0 118 228 Ghawar 1,/13/P; 0 1,726
210  Rumaila North & South Es, )y K Ky /Ny 0 130 229 North Field Py, T, 0 1,927
211 Bu Hasa J3/K, 0 133
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Fig. 2 Relationship between hydrocarbon migration distances and
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Fig. 3 Relationship between reserves and migration

distances of the oil and gas fields in the world
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