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Seieoic result* from six large blasts in the Us cons In *re* ere reported. 
The observations ware made with a group of 12 three-component instruments, 
of period 1 second, located on selectsd bed-rock sites. Time signals at 
1 second intervals were transmitted by radio. On the scale of the pressnt 
experiments, tfcich involved an area about 600 km. long by 150 km. wide, the 
major structure revealed was a relatively homogeneous layer about 40 km. 
thick. The tins-distance segment corresponding to this layer is always nearly 
linear) and, at the four areas investJLgated implies coapressional wave veloc-
ities of 6.16, 6.26, 6.22 and 6.16 km./sec. respectively. Although the 
asswption of a homogeneous layer of uniform wave velocity leads to satis-
factorily email residuals (see Table I—the mean absolute value for 6 residuals 
for the Davenport blast is, for example, .09 seconds), an improved fit with 
the observed time-distance data results throughout the area if the wave 
velocity in the major layer is assumed to increase linearly with depth, in 
accordance with the relations: 

v • 6.034(1 • .0038a) (Northern Area) 
v • 5.94(1 • .0045a) (Southern Area) 

where z - dopth below top of layer in km. 

In Table III is shown a summary of the seismic interpretations corres-
ponding to several postulated crustal models. The preferred models, 
"Palmer III" and "Davenport II" Incorporate, respectively, the two velocity 
functions above. A significant effect of the assumption of the increase in 
velocity with depth is the increase in thickness deduced for the major layer, 
and the decrease assignable to the thin overlying layer. The increase (see 
Table III) is about 15 %, but the decrease in the thickness of the super-
ficial layer may vary from 25 % to several hundred percent. The residuals 
associated with the several crustal models specified in Table III are listed 
in Table I. Table I also lists complete Time-Distance data for compressional 
phasss for the several blast locations. Die non-homogeneous layer in model 
"Palmer III"" avoids the ad-hoc split into two homogeneous layers involved in 
the two comparison equations T and T '. Ihe corresponding Davenport lodel 
"Davenport II" removes a small systematic trend in the residuals for "Daven-
port I", and also reduces their mean abeolute magnitude by about 1/2. Note, 
however, that the first arrival at ̂  - 204.2 km. is definitely early on 
either basis. (See Figure 3, for reproduction of this seismogram.) This 
early arrival is attributed to the fast wav& below the Mohorovicic'discon-
tinuity. Plans in 1940 to observe this phase at greater distances with 
subsequent Davenport blasts were necessarily abandonned due to the impact 
of the war. In deducing the depth to the Moho discontinuity at Davenport, 
it has been aaeuaed that the wave-velocity, v̂ , is 3,17 km./sec., as observed 
In the northern part of the area; and the early arrival at - 204.2 is 
attributed to the v̂  phase. More extensive observational data throughout 
the area, is greatly to be desired in amplification of the present 
observations, 
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The scale of the present field work Is obviously much too coarse for 
mr.pping the details of the thin superficial layer. The observed velocities 
in this layer vary from 4*16 to 4.58, and the thicknoss from .63 km. in the 
south to 2.8 km. in the north (basis of preferred interpretations). That the 
layer can not be subject to extremely large local fluctuations in thickness 
or wave velocity is evidenced by the generally sroall and regular residuals of 
the time-distance data with respect to smooth comparison functions. These 
residuals are generally less than ,1 or .2 seconds, indicating that the local 
fluctuations in the layer thickness are generally less than .4 to 1.2 km. 
The travel-time data aire indeed insensitive in the present case to variations 
in the thickness of the superficial layer. 

Map 1 shows the distribution of the blast points and observing stations. 
Figures 1 to 4 reproduce 16 of the seismograms. In particular. Figure 1. 
Figure 2, Figure 3, ( • 143.3) and Figure 4 (e) and (f) show significant 
second arrivals. Figure 4 shows 6 pairs of "cuplicato" records and the use-
ful degree of similarity of such pairs. The Palmer records were duplicated 
pair-wise with an east-west separation of 2.8 km. between shot points in 
neighboring mines. Figures 4 (e) and 4 (f) exhibit comparisons of Palmer 
records at largs epicentral distances. In Table II, the time-dictonce data 
are consolidated by reduction to a common origin time at X X • 112.2 km. 
(i.e. the midpoint of the 6.16-6.26 km./sec. segments). This choice of 
origin relegates differences due to local conditions near the blast points to 
the initial, less significant part of the travel-time curve. The preferred 
interpretations lead to depths to the Moho of 40 to 44 km., with a thin 
superficial layer .6 to 2.8 km. thick, of wave velocity about 4.2 to 4.5 
km./sec. In the major layer the velocity increases gradually from about 
6.0 km./sec. at the top, to 7.0 km./sec. at the bottom. Below this layer, 
the cô ipressiorval wava velocity is about 8.17 km./sec. 
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Pl^ur« 1. Salamogram for Haniatique, ^ - 34.X3 kn.i 
Showing Second P Phase, 





Flfurt 2.        Saismogran for P&laer,  /\ - 128.0 km., 
Shoving second P Phase, 
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Flguro 3* Seiamogroas for Sturgeon Bay, and Selsmogram for Daven. 
./\ • 204.2 





Figure 4.    Record Palre for Repeated Blasts.    Epicentral Hange 6.39 km. to 
277.5 km, 

CJHPARISON   )P HEP^AT SillS.lXHA^e 

A, A*    Trmnsverae Cooponent 
B, B'    Vertical Cooponent 
C, C    longitudinal Cooponent 

BUST                     DAW               POUNDS        TRACE         EPICENTRAL DISTANCE 
 DINAHITS   MARKS 

Fig.  U) Flg.(b) 
Manistique    June 22, ..940            47,000       k,h,C            8.51 21.16 

"             Aug.    7, 1940             58,000       A',E',C'        8.39 21.46 

Fig.  (c)        Pig. (d) 
Hudaon June 15, 1939 30,000       A,B,C 32.20 204.5 

" Nov. 11, 1939 56,000       A',B',C'      32.70 204.5 

Fig.   (e)        Fig.  (f) 
Palaer July 20, 1940 a.m.    20,000 B,C 216.1 277.5 

" July 20, 1940 p.m.    13,000 B'.C      216.1 277.5 
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TABUS 11 

Coopoeite Travel-Tlae Data, Adjusted to 
Connon Point.   /^ = 112.2, t = 19.U 

i&r i    ^ it; Coopsrlson 1 hesidual 
bol Blast km. •gustioc |    Ti 1 v^ Remarks 

VL P . 00 JDO !,  = ^/4.2 .00 .00 
01 M1,M2 . 00 .56 1 .00 .51 
81 S .  00 .11 .X .11 
Dl D : oo .65 .00 .65 
02 M 1 .33 .63 .078 .55 
82 S .U     .48 .097 .38 
D2 D .45 .75 .icrt .64 
72 P .57 1   -15 .136 .01 
03 M 2 .68 .71 .16^ .55 
S3 S 2.06 .56 .49 .05 
SA S 1    8.56 1.98 2.04 -.06 
P P io.a 2.51 2.48 .03 
K2 M 2 21.46 5.17 5.11 .06 
Ml M i 34.13 8.10* 8.10 .00 

SA S 8.56 ' 1.98 V-5.74 ♦.49 1.98 .CG 
T S 15.51 i 3.13 3.19 -v06 
B S 66.57 ,12.08 12.08 .00 

CH- M2 8.39 2.76 T2= ^V6.18*1.26 2.62 .14 
Ml Ml. 34.13 7.02 

wm 
6.78 .24 

DE D 35.6 6.90 7.02 -.12 
B 5 66.6 12.08 12.04 .04 
PR D 72.2 12.89 12.94 -.05 
H P 84.8 U.95 14.98 -.03 
R M2 101.1 17.51 17.62 -.11 
01 M2- 102.0 17.62 17.77 -.15 
QA D 108.0 18.89 18.74 .15 
SA D 128.0 22.10 21.97 .13 
W P 128.0 22.01 21.97 .04 
0 s 143.3 1 24.42 24.45 -.03 
PL D 144.6 24.75  l 24.66 .09 
L D 165.0 27.90  1 27.96 -.06 
MC M 1 168.1 28.41 28.46 -.05 
OR D 177.2 29.88 29.93 -.05 
SA P 179.4 30.30 30.29 .01 

BA D 185.6 31.25 31.29 -.04 
LS P :.88.5 31.35 31.76 -.a 
MA D 204.2 33.85 34.30 -.45 
SA P 179.4 30.30 T^^. 58*3.03 30.30 1 0 
N P 216.1 35.80* 35.87 ' -.07 
0 P 277.5J 45.20* 

      i 
45.20 .00 



TAiU I! (CMitiniMd) 

'—1 T— [CTTT iU^i^-^.n^ aToT .12 
0 s 1 U3.3 25.32* s 2*).87 -.35 
MC MI | 168.1 29.81* 2«. 92 .39 
SI 179. A 30.30 30.30 

-.•^ 10. 1^8.5 31.35 31.41 
w 189.9 31.66 31.57 .09 
* 216.1 34.82 34.79 .03 
0 277.5 42.32 42.32 .00 

KA B 204.2 33.85 T3«/V8.17<86 33.85 .00 M« t«Zt 

MiJ 168.1 fl.ft ifrflfrtlga ,29.7^ -oSi «• :^^ 

* S«oond IrtBt 

Iot«t    Tbt foUcwtnf tlM adjtiftMots tm* &dd«d to th* listed ▼«lues 

of t - to in T»bl« I to brlnf tbt tr»v%l tiMi into accord at A= 112.2) 

HIMT blast, 0; MartstlquD bUfttf .56 mo,\ Sturgeon Bay, .11 MC; 

D«Tonportt .65 Me. 
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