OIL MIGRATION

Structurally, the Salina Basin is in a "shadow zone" for oil migrating northward long-distances out of the Anadarko Basin in Oklahoma (see
Walters, 1958; Price, 1980; Gerhard, 2004). Numerous accumulations of oil, such as the Lindsborg and Voshell fields, occur in the
southern part of the Salina Basin. Smaller fields occur farther north, such as the Ash Grove and Bonaccord NE fields, located on the
Abilene Anticline on the eastern flank of the basin. Gerhard (2004) suggests that oil migrating north to the southern margin of the Salina
Basin could be shunted along these fractures to reservoirs on the Nemaha and Central Kansas Uplifts.

-400 —

A\ CROSS-SECTION ALONG FAULT PLANE FLANKING THE McPHERSON ANTICLINE

>

south north
Burrton Hollow-Nikkel Voshell Elyria Johnson Chindberg McPherson Reuben Bonaville
§ . . T ) — i K ™~ N N ( B

-1300

-1400

-1300

-1400

SIMPSON STRUCTURE e

STRUCTURE MAP FIELDS IN VOSHELL TREND VOSHELL TREND -

BASE MIDDLE ORDOVICIAN SIMPSON GROUP sw oW sw : .
....... T. ) 55555555555555555'1 700 N

> PRODUCTION

I gas

-1900 -

..........

..........

-1800  — ssom

-600 —
-2000 -

m relative to sea level
ft. relative to sea level
—h
©
o
o
ft. relative to sea level

-1900 2100 -

6 _
> —— -600m
. - -2200 2200
" oil & gas 00 2
. 2100 3 700 —  -2300 2300
19 . ; o
I O|I O 2400 -2400
> 2200 © y
- " 2500 T.245.[T.238. T.23S.[T.22S. T.225.[T.21S. T.21S.|T.20S. T.20S.]T.19S. T.19S.[T.18S. T185.|TA75.
= O lim® 3 0 " miles © 3 MIH; I\P/I(iesnsrilzgilggirgﬁnczgaa;ﬁates (())r\]/1 Bpper 8rgov!c!an \I\//I_alqugketa Sh. ﬂl;eillugr gas (saturated strata next to fault)
SimpSOn I -2400 DMc Devonian-Mississippian Chattanooga Sh. Os M?dpjg orrd%Cicg;nn Slfma Sgr]{G * oil or gas (saturated strata updip from fault)
absent | 25 mi Sbh Silurian-Devonian "Hunton" fm. €0a Cambrian-Ordovician p’?rbucmg G vt basal Pennsylvanian unconformity on upthrown block
| —— -750m P —— stratigraphic boundary on upthrown (eastern) block
ﬁ ). = e -2500 -~ stratigraphic boundary on downthrown (western) block
10(;): 5 m J' 52 i RIRIPIENS
m— A o} " 10 miles " 10miles o This structural cross-section is drawn along the prominent fault off the west flank of the McPherson Anticline, which holds several structural
- A o = - traps along its crest at the southern end of the Salina Basin. The oil in these fields appears to have migrated northward by a "fill-and-spill"
500 — N . 10 km . . . . . .
- ﬂ — _10km__ e mechanism (see Gussow, 1954), and possibly from local source beds on the downthrown side of the fault. The northward limit of the oil that
s o migrated up this anticline is the cross-fault on the north flank of the McPherson Field. Oil north of this fault, reservoired in the Reuben and
oil or gas s Bonaville fields, is an Ordovician-type oil (see this panel), likely generated in place and migrated only a short distance, if at all.
field = =

(after Newell and Hatch, 2000)
APl GRAVITY vs. DEPTH

OIL IN'THE SALINA BASIN iR omATOGRAMS / "Ordovician-type oils" are derived from the algae G. ' , The Salina Basin is *! i FOREST CITY and SALINA BASING

C Prisca (Martin and others, 1964; Reed and others, 1986). buried to a depth E :

Newell and Hatch (2000) characterized three geochemically distinct oil CANSAS CITY They are found in several fields at the southern end of the comparable to the Forest

("Ordovician-type oils") (see A at right) are prod'uced frllc)>rn the (5, right shows localities where these oils have been found or of "Ordovician-type oils" 20~

L . . . . . inferred. In both basins increase
Ordovician Simpson Group, the overlying Viola Limestone, and Silurian- with depth. At

Devonian "Hunton" carbonates in several fields. Gas-chromatographic MISSISSIPPIAN Th . -
o . ) . PRODUCTION e purest Ordovician-Type oils are found where the comparable depths,
characteristics include a relative abundance of n-alkanes with carbon Saine Sk b Ordovician reservoirs are not in contact (either by subcrop these oils in the Salina
or fault) with Devonian and younger formations. If they Basin appear to have
are in contact with these types of units, then a mixed slightly higher API

Devonian and Ordovician oll results. Simpson ) gravities than in the

—h
o
o
o

Subsea Depth of Pay Zone (ft)

—

~~~
o
S
ov

numbers less than 20, a predominance of odd-numbered n-alkanes
between C10 and C20, and relatively small amounts of branched and
cyclic alkanes (e.g., mean pristane/nC17 = 0.07) (Martin and others,

1964; Reed and others, 1986). Group 2 oils (see B at right) are swpson cent Forest City Basin. This

characteristic of production from Mississppian strata and reservoirs REUBENFIELD 13 base of Simpson

" . rdovician oil grou - . . 2500
along the basal Pennsylvanian unconformity (Hatch and others, . 1987). i 'II;- oo0— glli?r/wttl)ye rﬁgmhgp'r];?as,;[g:g%ﬁf S

Group 3 oils (see C at right) are from the Pennsylvanian-age Kansas Inferred Ordovician (G. Prisca) Oil > API Gravity of Oil

- - - - - APy , 1000 in th lina Basin. - -
City Group in a single field -- the Davis Ranch field in Wabaunsee W * w1000, gt the Salina Bas Ponn. Mssp. Sil-Dev. U Ord. M. Ord. Forest City

County along the axis of the Forest City Basin. —— Known Ordovician (G. Prisca) Oll . 2000 - 5 = sEj al\.e.ln
* 700 _250 no pay no pay no pay ofnt?]ig?é . alina

-800 —— of this age of this age of this age

Basin

(from Newell and Hatch, 2000)




