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Core Report for MGPI Processing #1, Atchison, Kansas 
 
SubmiƩed to SCS Engineers by the Kansas Geological Survey 
 
Core from the MGPI Processing #1 well was described per an MOU between SCS Engineers and the 
Kansas Geological Survey (KGS) as coordinated by Carrie Ridley (SCS) and Franek Hasiuk (KGS) 26-
September-2023.  A preliminary version of this report was shared during a workshop with SCS Engineers, 
KGS, and the Kansas Department of Health and Environment on 31-January-2024.  This report dated 2-
March-2024 is the final version. 
 
Chain of custody and core processing  
Core from the MGPI Processing #1 well was received at the KGS on 23-October-2023.  Delivery was made 
of the shallower ChaƩanooga Shale (1811-feet to 1841-feet) by F. Hasiuk and was in the form of 8-foot 
wooden crates (two 4-foot rows).  The core arrived encased in aluminum casing and was in overall good 
condiƟon.  On 9-November-2023, the Arbuckle Group core (2486-feet to 2546.2-feet) was delivered by F. 
Hasiuk and arrived in cardboard boxes and was not enclosed in aluminum.  The original boxes were 
replaced for both cored intervals, the core was condensed to fill empty box space, and core depths were 
reconciled.  2 secƟons in the Arbuckle Group were noted as missing (from 2528-feet to 2529.2-feet and 
2532.8-feet to 2533.5-feet; about 2-feet total).   
 
Slabbing and sampling of the core was completed on 15-December-2023.  Thin-SecƟon billets were 
transferred to the University of Kansas Rock and Sample PreparaƟon service laboratory.  Thin-secƟons 
and billet material were subsequently returned (16-January-2024) to the KGS and have been curated 
with the core.  Core plugs were returned to the KGS on 24-Jan-2024 and analyzed with a portable XRF.  
SCS Engineers collected a subset of the plugs and core slabs for further analysis (Appendix E). 
 
KGS contributors:    University of Kansas contributors: 
Olivia Jones     Pike Holman 
Nikki PoƩer     Jyun Syung Tsau 
Kate Andrzejewski    Reza BaraƟ 
Diana Ortega-Ariza 
Rachel Smith 
Evan Franseen 
Jay Kalbas 
Brendan Bream 
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Core DescripƟon Report 
 
Core: MGPI Processing #1, Atchison, Kansas 
DescripƟon by: Jay Kalbas & Brendan Bream 
Date: 22-December-2023 
Interval: 1811 – 1841 feet 
Unit: ChaƩanooga Shale 
 
Overview 
Thirty feet of conƟnuous 4-inch diameter core was described from 1,811-1,841 Ō in the MGPI Processing 
#1 well (all depths referenced here are measured depths from the Kelly Bushing).  AŌer delivery, the 
enƟre core was slabbed and then arranged into 30 3-foot single boxes (buƩ boxes) and 15 2-foot triple 
boxes (slab boxes).  MulƟple aƩempts were made to obtain intact 1-inch diameter plugs (of 5 aƩempts, 2 
were viable).  AƩempted plug depths (result) are as follows:  1811.94 (Fractured); 1817.68’ (Fractured); 
1837.59 (Viable); 1834.9.00 (Failed); 1840.84.  Two 2-inch x 3-inch thin-secƟon billets were cut at 
1834.70 and 1840.65-Ō. 
 
Drilling-induced fracturing is prevalent throughout this cored interval resulƟng in discs up to ~0.2-feet 
with most <0.05-feet in height.  The top of the core is the most competent zone from about 1811- to 
1812.4-feet; there is reasonable preserved core from the top to ~1836-feet with a rubble zone to ~1840-
feet; approximately 1-foot of core is intact at the base beneath the rubble zone.  Open-hole wireline logs 
were run in the 12.25-inch shallow secƟon from 250- to 2472-feet and includes the cored interval.  There 
is significant borehole washout across the cored interval (up to 16-inches) likely the result of slower 
drilling rates during the coring process. No core depth to log depth adjustments were esƟmated as it is 
likely that the top of the cored interval corresponds to the ~2-feet of competent material at the top of 
the secƟon and where the borehole diameter is closest to the bit size.  The Gamma Ray is above 75 GAPI 
across the cored interval and in line with an overall increasing GR with depth from about 1775-feet (70 
GAPI) to ~1890-feet (135 GAPI).  Compensated density and neutron logs across the cored interval are not 
considered valid as most of the secƟon is well above 30pu. 
 
DescripƟon and InterpretaƟon 
 
Thirty feet of conƟnuous core from 1,811-1,841 Ō in the MGPI Processing #1 well allow documentaƟon 
of a protracted period of fine-grained sedimentaƟon at this locaƟon. The straƟgraphic succession is 
dominated by green-gray -to- gray, and dark gray medium-grained mudstone. Facies are persistently 
bioturbated throughout the succession suggesƟng at least suboxic (or beƩer) boƩom water condiƟons. A 
predominant wavy non-parallel lithofacies fabric is common and suggests some current or wave acƟvity, 
although no evidence for symmetric or asymmetric current ripples was discovered (Fig. 1). DisconƟnuous 
and conƟnuous parallel bedding was observed in intervals from 1,836.6 -to- 1,835.6 Ō, 1,828 -to- 1,827.8 
Ō, and from 1,816.7 -to- 1,813.5 Ō in secƟon (Fig. 2) and may represent correlatable basin-wide events. 
For example, the abrupt verƟcal transiƟon from at 1,822.3 Ō from green-gray bioturbated, wavy non-
parallel mMs to darker gray planar-parallel bedded mMs is interpreted to represent an abrupt change in 
boƩom-water energy associated with a marine flooding surface or parasequence boundary (Fig. 3a). 
Churned lithofacies (Fig. 3b) just below the planar sedimentaƟon likely represents a period of persistent 
faunal acƟvity at the boundary uninterrupted by sedimentaƟon immediately following the flooding 
event.  
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Figure 1. Green-gray medium-grained bioturbated mudstone at 1,839 Ō of secƟon. An underlying wavy non-parallel 
fabric is observable beneath planolites and chondrites burrows, which disrupt the original bedding. Note that a cm 
scale is placed in the background at the leŌ side of the photograph. 
 
Another example of an interpreted marine flooding surface is present at the abrupt verƟcal transiƟon 
from 1,817 -to- 1,816.3 Ō from thinly bedded mudstone with phosphaƟzed fossil bone fragments 
overlain by homogeneous bedding (a result of churning from bioturbaƟon) and subsequently by dark 
green-gray bioturbated mudstone (Fig 2). Fine-grained strata overlying the interpreted flooding surface is 
comprised of disconƟnuous planar-parallel to subparallel beds with a lower bioturbaƟon intensity 
(biot=2; Fig. 4).  
 
Evidence for alteraƟon of fine-grained facies under oxygen-starved condiƟons is common throughout the 
core interval. Framboidal pyrite is evident at 1827 Ō, 1,815 Ō, and 1,811 Ō in secƟon (Figs. 2 and 5). 
PhosphaƟzed and pyriƟzed marine fossils are also common, for example, at 1,817Ō (Fig. 6).  
 



Interval 1,811 – 1,841 Ō 

4 
 

 
Figure 2. Core descripƟon.   
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Figure 3. Subtle changes in the bedding fabric support an 
interpretaƟon of abrupt landward shiŌs in shoreline posiƟons. 
(a) Interpreted marine flooding surface (white arrow) at 
1,822.3 Ō in secƟon. (b) Planolites burrows entrain darker, 
overlying mud facies downward into churned facies 
immediately below the marine flooding surface.   
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Figure 4. Dark green-gray disconƟnuous planar-parallel 
to subparallel facies from 1,816.7 to 1,815.5 Ō of 
secƟon overlie an interpreted marine flooding surface. 
 
 
 

 
Figure 5. Pyrite framboids in core at 1,822.2 Ō of 
secƟon. 
 
 
 
 
(next page)  

Figure 6. PhosphaƟzed and pyriƟzed fossil material. (a) PhosphaƟzed bony fragments from a disarƟculated 
vertebrate (likely fish) marine organism (1,817 Ō MD). (b) PyriƟzed bivalve fossil in mMs facies at 1,816.6 Ō MD. (c) 
PyriƟzed bivalve fossil in mMs facies at 1,811.5 Ō MD. 
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Figure 6a. 
 

Figure 6b. 
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Figure 6c. 
Fractures are observed in only one locaƟon in the cored interval, at 1,826.5 Ō of secƟon (Figs. 2 and 7). 
The fracture is filled with a gray-white mineral form that yielded a negaƟve acid test (for either calcite or 
dolomite).  
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Core DescripƟon and InterpretaƟon – Arbuckle Interval (2486-2546.2 feet) 
 
The Arbuckle interval (Figure 1) is dominated by microbial facies, which include thrombolite and 
stromatolite boundstone and laminated microbial/algal mats. Thrombolites dominate the 
microbial facies in the core. Thrombolites are non-laminated, cloƩed microbial deposits that 
form relief (Figure 2A). Stromatolites are laminated microbial deposits that form relief (Figure 
2B). Laminated microbial/algal mats (Figure 2C) coat sediment surfaces.  
 
Thrombolites, stromatolites and mats trap and bind sediment as they grow and can be grainy or 
muddy in character. Thrombolites also can include primary pores as they grow, and sediment 
can fill or parƟally fill the pores, which is the case in most of the thrombolites in the core. 
Burrows can be common with thrombolites, and some of the thrombolite fabric in the core 
could be due to burrowing.  
 
Fragmented, sand-sized skeletal grains (undifferenƟated) are abundant throughout the Arbuckle 
interval and mostly occur as matrix with the microbial fabrics. Ooids are most abundant in basal 
porƟons of the core (2546.2 to 2437 Ō). SiliciclasƟcs occur locally, in matrix and fractures 
associated with thrombolites, or as discreet horizons (Figure 2D).  The horizons preserve 
horizontal and ripple cross laminaƟon.   
 
Some thrombolites (locally stromatolites) are brecciated, which can be due to deposiƟonal 
processes or later processes in the paragenesis. One interval below a surface at 2505 Ō is 
characterized by altered, silicified, and brecciated thrombolite facies (Figure 2E) which appears 
to be associated with diagenesis that occurred at the surface prior to deposiƟon of overlying 
facies.    
 
DiageneƟc alteraƟon includes early and later silicificaƟon, creaƟon of secondary porosity, and 
dolomiƟzaƟon. DolomiƟzaƟon occurs preferenƟally in areas with fragmented skeletal grains. 
Much of the thrombolite facies has vuggy porosity, which is related to areas of coarse-grained 
matrix filling primary pores that were preferenƟally dolomiƟzed. 
 
Arbuckle and Ɵme-equivalent carbonates in the ConƟnental US are part of what is termed the 
great American carbonate bank consisƟng of hundreds of meters of largely dolomiƟzed shallow 
subƟdal to interƟdal carbonates and associated siliciclasƟc cycles capped by a regional 
unconformity. Most of the facies in the core appear to have been deposited in shallow-subƟdal 
environments, as evidence of interƟdal environments is missing.  The abundance of sand-size 
fragmented skeletal grains and ooids are indicaƟve of a high-energy environment, likely above 
effecƟve wave base. Several horizons with interlaminated clay and siliciclasƟc sand preserve 
ripple cross laminaƟon and could reflect an interƟdal environment. Similarly, a grainy carbonate 
horizon (2508 Ō) preserves ripple cross laminaƟon that may also reflect an interƟdal 
environment, which might be supported by proximity to an overlying surface at 2505 Ō 
evidencing possible subaerial exposure (Figure 2E).   
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Figure 1. Arbuckle core descripƟon 
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Figure 2. MGPI Processing #1 core photographs.  
A) Dark areas are muddy clotted microbial 
carbonate (thrombolite), lighter gray-tan areas are 
grainy carbonate matrix (~2503 ft).  B) Bottom 
of the photo shows laminated microbial 
carbonate with relief (stromatolite) (~2493 ft).  
C) Microbial/algal laminated mats (dark gray) 
and grainy fragmented skeletal and oolitic facies 
(~2542 ft).  D) Siliciclastic horizon with greenish 
gray clay and coarse-grained sand (~2489 ft).  E) 
Brecciated and silicified thrombolite underlying 
possible subaerial exposure surface (~2505 ft).   
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Appendix A – Plug analysis (KU – Chemical & Petroleum Engineering).  Pulse decay (unsteady state) 
method (red color perm) and Steady state method (blue color perm) were used to measure core 
permeability. Porosity was measured with helium gas expansion method based on Boyle’s law. 
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Appendix B – Portable XRF analyses of plugs.  KGS Olympus Vanta used (operator Kate Andrzejewski).  
Beam 1 Ɵme=30 seconds; Beam 2 Ɵme= 60 seconds; Beam 3 Ɵme = 30 seconds.  Standards used: Blank 
silica, OREAS 70B; standards ran at beginning of analysis and aŌer every 20 samples. 
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Appendix C – Core Box Photos 
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Appendix D – Thin-SecƟons 
 
Thin-SecƟon 1 (2536-feet 5-inches)– plane-polarized light 

 

Thin-SecƟon 2 (2524-feet 9-inches)– plane-polarized light 
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Thin-SecƟon 3 (2523-feet 3-inches)– plane-polarized light

 
 
Thin-SecƟon 4 (2501-feet)– plane-polarized light 

  
 



 

25 
 

Thin-SecƟon 5 (2509-feet 2-inches)– plane-polarized light 
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Thin-SecƟon 6 (1840.65-feet)– plane-polarized light 

 
 
Thin-SecƟon 7 (1834.8-feet)– plane-polarized light
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Appendix E.  DocumentaƟon of samples removed by SCS Engineers for addiƟonal analyses. 


