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Scott B. Smithson
Department of Geology and Geophysics
University of Wyoming
Laramie, WY 82071

In the summer of 1990, the University of Wyoming conducted a wide-angle
retlection/refraction experiment along the Minnesota River Valley (figure 1). The goal of the
seismic experiment is to image crustal structure and determine the velocity of the crust beneath
this Archean terrane. We deployed the instruments along the Minnesota River, since it has
eroded the glacial till, exposing Archean rocks. Blasts from four quarries provided approximately
in-line sources for the survey. The data are of typical quarry blast quality; the first arrival is the
only easily correlatable phase.

SGRs and REFTEKSs on loan from IRIS PASSCAL were deployved along the Minnesota
River northwest of North Redwood Falls, MN. The array consisted of about 180 SGRs and
thirty-three 6-channel REFTEKSs spaced at about 100 meter intervals. The REFTEKSs were
deployed at stations 19 to 84 and the SGRs were deployed from station 85 to 262. The SGRs
had vertical component geophones and the REFTEK instruments had three-component geophones.
A REFTEK was deployed at every other station, recording three compenents at two siations.

Seven blasts from four quarries provided the seismic energy. (Quarries located at
Ortonville, MN and Granite Falis, MN were to the northwest ot the receiver array and quarries
from Mankato, MN and New Ulm, MN were to the southeast of the recetver spread. Shot 2 was
from Granite Falls, MN, shot 3 from Ortonville, MN, shets 4 and 5 from New Ulm, MN and
shots 6 and 7 were from Mankato, MN. Shot 4 was supposedly a single, large blast. The other
shots were all ripple fired quarry blasts. Not all the shots were recorded by the SGRs and the
REFTEKs. The SGRs recorded shots 2, 3, 4, 5, and 7, whereas the REFTEKSs recorded shots 2,

3, 4, and 6. The quarries provided offsets ranging between 25 km io 140 km.

The data are stored in SEGY format on two exabyte tapes. The spatal data on the tapes
are in meters. Locations are in UTM coordinates. One tape, MINN9001, contains the seismic
data from the SGRs and the other tape, MINN90Q2, contains the three-component data from the
REFTEK instruments. There are two non-defined headers. Bvtes 189-190 contain the shot
number in integer tormat and bytes 191-192 contain information about the recetver orientation.
The information in bytes 191-192 is a two digit integer header named INDEX; the tens digit
refers to the shot number and the ones digit refers to the receiver orientation. For the SGR data,
INDEX is a multiple of ten since only vertical component geophones were deployed. The
REFTEK data INDEX header has the ones digit ranging from 1 to 6; 1 and 4 refer to the vertical
component data, 2 and 5 refer to the north-south oriented geophones; and 3 and 6 refer to the
east-west oriented geophones. 1 to 3 are for the odd numbered stations and 4 to 6 are for the
even numbered stations since the REFTEKSs were deployed over two stations.



& A A A A A A A A A A& A A A A A A R A A M AR
A A A A A A A A A A A A N N A A R MR R A AR A R RTHE & -
A o A N R A A R A R A R AN M A N A A A A A A AN . A A o A A
h oA A A R A A A A A A A A A M A AR R A A A A A AR N M A W A A oa gz-ﬂ-

M A A M AR A A A R A R R A R A A A A A A AL A A M A N A A A A A AR A M R A R OA A ah oM oA R A A oA
*ﬂﬁﬁ"‘ﬁ‘ﬂ-ﬁﬂﬂ--ﬁﬁﬁﬁ--ﬁ*ﬂ.ﬁﬂ.ﬁ..ﬂ,ﬂ.ﬁﬂ-ﬁﬂﬁﬂﬁﬁﬁﬂﬁﬁﬂ-ﬂ..ﬁ_.ﬂ.ﬁﬂ--ﬁﬁ.ﬂ.ﬁﬂﬁ
-*--"*4"-ﬂ'*l-ﬂ-l'-ﬂﬁﬂ-ﬁlﬁﬁﬁhﬂ-ﬁﬁﬂnaﬁﬁan&-ﬂﬁﬂﬂﬁﬁﬁﬁﬁﬁﬂﬂa‘aﬁﬁ.ﬁnﬁ
-ﬁ*I"I'H-ﬂﬂlﬁlﬂlﬂ-ﬁﬂﬁﬁﬂﬂﬂ..ﬁ.-ﬂ..ﬂ..l...ﬂ..ﬁ..ﬂ,.ﬁﬁﬂﬂﬂﬂﬂhﬁﬁﬁﬁﬁﬁﬁ**ﬁﬁ.ﬁﬁﬁﬁ
ﬁﬂﬂ-ﬁﬂ-ﬂﬂ-ﬂﬂﬁﬁﬁﬁ.ﬂﬁ.ﬁ..ﬁ.ﬁ.ﬂ,.ﬁﬂﬁ.ﬂ..ﬂ.ﬁﬁﬂE&Aﬁﬁﬁﬁlﬁﬁ***ﬁﬂﬂﬁﬁﬁ.
ﬂﬁ-ﬁﬂ-ﬁ-ﬂ-ﬂ--ﬂ--ﬂlﬁ--ﬁﬁﬂ-ﬁ-ﬁﬁﬂ-nn-ﬁ..ﬂ.ﬁ.ﬁ..ﬂ-ﬂ-ﬁﬁﬁﬁﬁﬂnnﬂhﬂ#h.ﬁ..ﬁﬁhﬂﬂ-ﬁ
-i"l-H-lﬁﬂﬁ-ﬂﬁ--ﬂ'ﬁ-ﬁ--’lﬁ-ﬁ-ﬁ-ﬁ.ﬁ.n..n.n.ﬂ..ﬁﬂ.ﬁ.nﬁlhﬁﬁﬁnﬁﬁﬁn#nﬂﬁ.*ﬁlﬂ-ﬁ-ﬁ
A A A N A A R AR A A A A R A A A A A M oA A A A A A A R A A R A A A R OA M K P M M
A A A A A A A A AR A A AR A A A A R A oA M s R A M A R A A A A A A A A A A R oA A R A
A A A A A A A R A A A R R A AR AR AN A A A A A R R A N KN AR A A A A A R A A
o A AN A R A AR A A A AR R A AR A A A A A A B OR M OA R OR AR P N kA R A R M o M
e o A A A A A A M AR A A A A A A M N A A R R A A RN A oA Ao A A N A ok R A A
A A A oA A A A A R A A A AR A A A A A A A AR R R A A A oA om oM o P o o d &
‘ﬁ“ﬁﬁﬁﬂﬁ*ﬁﬁﬁﬂﬁﬁﬁﬁ..ﬂ-ﬁi.ﬁﬁﬁﬁﬂﬁﬁ.ﬁ**ﬂ.ﬂ*.ﬁ.ﬁ
L R T R R R R R e . . - . T . T . . T S e

Minnesota River
Valley subprovince

A A A A A A A A W A A
A A A A A A A A M AN MoAa A

] I A A
[ A A A A A A A A A A A

iy win [

~.~] Greenstone Belts

Early Proterozoic
7 including
Penokean Orogeny

Keeweenanwan Rift

Montevideo

Morton

N

o

5
X

adapted from Chandler and Southwick (199Q)



Appendix A
List of receiver locations from the DISCO LINE module. Note that the locations are in UTM
format and the elevations are in meters.

(LOCN station number LXY Easting Northing Elevation)

*CALL LINE STATIONS

LOCN 1 LXY 420543.4895176 273,
LOCN 2 LXY 387831.4903970. 262,
LOCN 3 LXY 343103.493448S5. 273,
LOCN 4 LXY 339087.4936109. 274.
LOCN 5 LXY 338898.4936102. 271.
LOCN 6 LXY 338700.4936132. 268.
LOCN 7 LXY 338522.4936215. 259,
LOCN 8 LXY 338320.4936227. 258.
LOCN 9 LXY 338117.4936239, 257

LOCN LXY 337914.4936251.  256.
LOCN LXY 337711.4936262. 235.
LOCN LXY 337505.4936246.  255.
LOCN LXY 337419.4936282. 235,
LOCN LXY 37335.4936346. 255,
LOCN LXY .3.17271 4936444, 259
LOCN LXY 3371954936499, 261.
LOCN LXY 337133.4836563. 262.
LOCN LXY 337038.4936622. 264,
LOCN LXY 336957.4936672. 264,
LOCN LXY 336875.4936722. 264,
LOCN LXY 336794.4936772. 264,
LOCN LXY 336697 4936824, 264,
LOCN LXY 336611.4936858. 264,
LOCN LXY 336526.4956892. 264,
LOCN LXY 336433.4936941. 264,
LOCN LXY 336339.4936989. 264,
LOCN LXY 336238.4937047. 264.
LOCN LXY 3361704937085, 264.
LOCN LXY 336097.4937156. 264,
LOCN LXY 356023.4937227. 264,
LOCN LXY 335839.4037282. 265,
LOCN 2 LXY 5338354937337, 265,
LOCN 35 LXY 335772.4937385. 265,
LOCN 34 LXY 333687.4937447. 264,
LOCN 35  LXY 335601.4937508. 264.
LOCN 36 LXY 335502.4837541. 264.
LOCN 37  LXY 335412.4957586. 265.
LOCN 38 LXY 353 3.4957631. 267
LOCN 39 LXY 35233.4937675. 268
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332053.4941025.
331973.4941081.
331878.4941123.
331783.4941165.
331693.4941227.
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320841.4942854.
329763.4942900.
329698.4943006.
329618.4943076.
329523.4943071.
329427.49435095.
329317.4943091.
329224,4943095.
329130.4943094.
329020.4543115.
328930.4843137.
328840.4643159.
8739.4943185.
§8637.4943210,
8354.4943251.
§483.49433516.
8412.4943381.
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0039.4942837.
9957.4942861.
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328308.494340]1.

328204.4943420.

328103.4943432.
328012.4943430.
327920.4943428,
327814.4943452.
327720.4943460.
327655.4943562.
327579.4943625.
327496.4943686.
327414.4943747.
327331.4943807.
327254.4943881.
327191.4943946.,
327122.4944027.
327062.4944106.
326993.4944176.
326924 4944245,
326855.4944314.
326779.4944377.
326704.4944439,
326628.4944501.
326586.4944624,
326595.4944714.
326595.4944794.
326541.4944878.
326487.4944962.
326421.4945037.
326379.4945142.
326345.4943233,
3206510.4945323,
5326271.4945421.
326232.4945518.
326140.4945605.
326092.4945684.
326029.4945744,
325965.4945818.
325909.4945885.
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325381.4947023.
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324587.4947370.
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324393.4947393,
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324095.4947409.
323993.4947413.
323890.4947417.
323788.4947447.
523689.4947516.
3235595.4947509.
323507.49473549.
323411.4947668.
323340.4947718.
325268.4547768.
523190.4947778.
323093.4947799,
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321829.4948622.
321735.4948629.
321625.4948635.
321529.4948622.
321434.4948609.
321338.4948595.
521235.4948584.
521151.4948573.
321028.4948562.
320929.4948548.
320829.4948534.
320730.4948520.
320630.4948510.
320530.4948500.
320432.4948508.
320327.4948496,
320234.4948476.
320145.4948459.
320030.4948448.
519949.4948447
319842.4948435.
319734,4948422.
319659.4948441.
319544 .4948459.
319438.4948439.
319343.4948419.
319248.494835398.
319153.4948377.
3190451.4948589.
318948.4948401.
318845.4948415.
318742.4948424.
318650.4948448.
518551.4948462.
518451.4948476.
318352.4948490.
318284.4948580.
318268.4948668.
318252.4948755.
318205.4948867.
318194.4948964.
318185.4949061.
318175.4949158,
318166.4949254.
318157.4949351.
518154.4949458.
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318123.4949549.
318095.4949662.
318057.4949756.
318014.49498432,
297501.4965482.
229799.5014993,
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Appendix B
List of shot locations from the DISCO SOURCE module. Note that the shots correspond to
LOCNs in the LINE file (Appendix A).

(SHOT shot number location number Easting Northing Year Pattern number)

*CALL SOURCE l 275  ABSOLUTE
SHOT 1001 274  297501. 4965482.1990 30
SHOT 1002 274  297501. 4965482.1990 30

SHOT 1003 275  229799.5014993.1990 30
SHOT 1004 2 387831.4903970.1990 30
SHOT 1005 2 387831.4903970.1990 30
SHOT 1006 1 420543.4895176.1990 30
SHOT 1007 1 42(0543.4895176.1990 30

*END



All the data were written to exabyte tape using 1600 bp1 density. The SGR data are 37
seconds long with a sample rate of 2 milliseconds. The REFTEK data are 60 seconds long with
a sample rate of 8 milliseconds.

For more information, contact:

Scott B. Smithson or William P. Clement
Department of Geology and Geophysics
University of Wyoming

Laramie, WY 82071

Phone: (307) 766-5280

Fax: (307) 766-6679



