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Oyo/wilcoxon
seismomter/accelerometer

356’10” casing depth

bottom 14’ 8” filled with
 rocks to 372’4”T.D.

277’ seismometer

1.25” fill pipe top of seismometer

372’2” bottom of strainmeter

         4.0” casing inside 4.5” borehole
        with 4” cored section from 356’10”’ to 387’5’’

total length of borehole cemented back to 50’ of surface

Mauna Loa Strip Dilatometer

 From notes of 09/01/00
 G.D. Myren

T.D. = 387’ 5”

Inclination of hole = 1.75 degrees

Pinnacle Self leveling Tiltmeter
at 50 ft, sand packed
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Oyo/wilcoxon
seismomter/accelerometer

399’ 6” casing depth

300’ seismometer

1.25” fill pipe top of seismometer

425’  bottom of strainmeter

         4.0” casing inside 4.5” borehole
        with 4” cored section from 399.5’ to 425’ 6”

total length of borehole cemented back to 50’ of surface

Hokukano  Dilatometer

 From notes of 09/01/00
 G.D. Myren

T.D. = 428’ 9”
bottom 3’ filled with rock

Inclination of hole = 0.0 degrees

Pinnacle Self leveling Tiltmeter
at 50 ft, sand packed

SET Grout to casing

Cement
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Oyo/wilcoxon
seismomter/accelerometer

350” casing depth

243.5’ seismometer

1.25” fill pipe top of seismometer

367” bottom of strainmeter

         4.0” casing inside 4.5” borehole
        with 4” cored section from 350’ to 367’3”

total length of borehole cemented back to 45’ of surface

Mauna Loa Observatory Dilatometer

 From notes of 09/01/00
 G.D. Myren

T.D. = 367’3””

Inclination of hole = 0.0 degrees

Pinnacle Self leveling Tiltmeter
at 50 ft, sand packed

Cement
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1.25” fill pipe to top of strainmeter

         13.0” casing to 1000’

Keller  Dilatometer

 From notes 05/18/04
 G.D. Myren

Tiltmeter sandpacked
 at 50’

Casing set at 1000’

Open hole to 3800’

Cement Umbrella set at
1205’

Strainmeter at 1198’

1.5” to 3”
Bell fitting

50’ of 1.5” Stainless tubing
as pass by of 2 .875” o.d.
Strainmeter installed in 8”
borehole

Drilling Mud at 1600’
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+12 power

Power & Signal Ground
X axis signal

Y axis signal

Pinnacle Technologies
Self Leveling Tiltmeter
Borehole Package

  Borehole Signals Wires  

White =  -  Valve 1 Open

Green = + Valve 2 Open

Black = + Valve 1 Close & - Valve 1 Open

Red = + Valve 2 Close &  - Valve 2 Open 

Orange = Dt1 Supply Power
Blue = Dt1 & Dt2 Supply common

Orange/Black = Dt1 & Dt2 Supply common

Green/Black = Dt2 Supply Power
White/Black = Dt1 sig out

Red/Black = Dt1 com out
Blue/Black = Dt2 sig out

Black/White = Dt2 Com out

Strainmeter Signals from
Borehole

#4 AWG Ground
attached to casing
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Seismic
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Seismic
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Wilcoxon Box Inputs
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23 14

1 12

10 uF

200 Kohm

1N5305

+
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+24V
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10 uF

200 Kohm

1N5305

+

-

+24V

+

-

10 uF

200 Kohm

1N5305

+

-

+24V

+

-

DC/DC HL01R

+12 Bat -BAT

To Telemetry
Individual BNC
Cables

From Borehole
Burndy 10 pin 
connector

A

B

    E

F

H

J

BNC V1

BNC H1

BNC H2

V red/black

H1 bed-black/black-grey

H2 orange/orange-black

Wilcoxon  Wireing
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ZENO DCP

Telonics GOES Radio

1/4” x 1”x 12’ copper Ground Bar

Barometer

Strainmeter Operation & Control Box

                    SOC Box

RG-8SOC RS-232

SO
C 

RS
-23

2

Strain Power Cable Analog Signals OutTilt Power and SignalsZENO &
Barometer Power Borehole Strain Signals

Analog Out A

Analog Out B

Analog Out B

Power

Borehole Signals In

Earth GRD

Spare

+12 fuse Telonics

+12 fuse ZENO

+12 fuse Tilt

+12 fuse Baro

+12 Fuse Strain

+12+12 GRD GRD X Y

Bla
ck

wh
t

grn org blu grn
/bl
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blk brn ylw red grn wh
t
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k
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t

W
ht

blk red
 

blk brn ye
l

red grn blk wh
t

grn red blk

Vlv
grd

Vlv1
cls

Vlv2
cls

Dt1
pwr+

Dt1&2
com

Dt2
+pwr

Dt1
out

Dt1
com

Dt2
out

Dt2
com

Strn
 +12
 pwr

Strn
pwr
com

Dt1
A
out

Dt2
A
out

Dt1
B
out

Dt2
B
out

Dt1
C
out

Dt2
C
out

BP
sig 
out

BP
sig
com

BP
pwr

BP 
pwr 
    grd

BP
sig
out

BP
sig 
com

Sig
Com

Rs232
TX Rs232

gnd

Rs232
RX R 232

gnd

Carlon #C2420A4
24”x20”x7.5”
Hinged cover NEMA Circuit Safe
Cabinet Enclosure

MS3106A -18-2SP MS3106A -18-12PF MS3106A-18-12S MS3106A-18-20P
MS3106A -22-14S

MS3106A -18-19S

MS3106A-14S-5P

      PolyPhaser
lightinng protection
RG-8 #IS-B50HN-C2

3/8” x 20 feed
through copper
ground lug

Borehole cable bundle Colors

Grn & wht Blk Red Blu Grn/blk Wht/blk Red/blk Org/blk Blu/blk Blk/whtOrg

-1 +1 -2 +2 -3 +3 -4 +4 -5 +5 -6 +6 -7 +7 8  9

To AGND

Dt1 Dt2 Bp X Y

ZENO PW
R SW

ITCH
Telonics Power Switch

SOC Box Power Switch

To SOC Box Power Switch

To SOC Box Power Switch

Analog Out A

Analog Out A

RG-58

Earth Ground

* Dt2
pwr- * * * *

* Not Used @ ZENO & Telonics share
the same power, but are
switched sepately.

@

@

RS-232 out

TiltTiltTiltTiltZENO ZENO

Lightning Grd NC

25 pin data/pwr line

To Telonics

Db 9
rs232
ZENO
Program Cable

#4 AWG
to borehole
casing
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Free Wave Box

Br
wn
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lw

prp
l

grn wh
t

org wh
tDt1

Dt1

Dt2

Dt2

GroundBaro

Baro

X

X

Y

Y

Therm

+12 GRD

 AGND GND

GND

+12 pwr

+12 pwr
Rs232

900 mhz out

FreeWave Radio

-1 +1 -2 +2 -3 +3 -4 +4 -5 +5 -6 +6 -7 +7 8  9

Instrument Case Company, Los Angeles, Ca 90039
Part #DP01-MC-08M1

Thermister 5kohm

Switched Exc
 Return AEXC+

AGND

10Kohm @

Signals from USGS/SOC Box

Signal Cable from USGS/SOC Box

Radio telemetry Antenna

Battery Supply

Battery Supply

Battery Supply
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         A 

Spare
female

B              C
D   E     F   G
H              J

K

 A             B 
 
 
E              C 
         
        D

5 pin female
ZENO/BARO 
     power  

A -  Bat DCP blk 
B + Bat DCP wht 
C + Bat Baro Setra wht 
D  NC 
E - Bat Baro  Setra blk

6 pin male 
 Tlitmeter   

A           E 
 
B           D 
 
       C

F

A -Bat tilt blk 
B X out brn 
C NC 
D Y out ylw 
E + Bat red 
F NC

5 pin male

 B          A 
 
 
C           E 
       D

Strainmeter Power
A + Bat Red 
B -  Bat Blk 
C - Bat  Blk 
D  NC 
E + Bat Red

6 pin female

          F 
  E             A 
 
 
 D               B 
          C

Pore Pressure

A NC 
B Pore Pres sig out BLK 
C Pore Press Com GRN 
D Pore Press BAT RED 
E NC 
F NC

 

Inputs2001dcpbox.cdr

   RS-232  
Strainmeter 

 
A tx           wht
B iso-GND grn
C RX         red
D iso - gnd blk
E    NC

 

 

A
B

CD
E

Female

Rev 09/29/01

Solder side

         10 pin female 
        Signal to A/D 
A  dt1A out +               brn 
B  dt1B out +               red 
C  NC 
D  Baro out +              red 
E  Baro out com          blk
F  dt2C out +               blu 
G dt2A out +                ylw 
H dt1&2,A,B,C com     blk 
J dt2B out +                grn 
K dt1C out +               wht

        A
B            C
D   E   F  G
H            J
        K

   19 pin female 
Strainmeter cable

         M 

A Valve #1,2 open +     Blk 
B Valve #1    close +     wht 
C dt1 C out - sig           red 
D Valve #2    close +     grn 
E dt1 A,B,C IN + pwr    org 
F dt1&2 A,B,C IN - pwr blu  
G dt1 A out + sig           wht/blk 
H dt 1 A out - sig           red/blk 
J  dt2 A,B,C IN pwr +    grn/blk 
K dt1 B out - sig            org/blk 
L dt2 A out + sig            blu/blk 
M dt2 A,B,C out - sig     blk/wht 
N dt2 B out + sig           red/wht 
P dt2 C out + sig           grn/wht 
R dt1 B out + sig           blu/wht 
S dt1 C out + sig           blk/red              

L

H   S    R    D
G  F  E

A
K   U    N    B

J   T   V   P   C

Receptacles

2001MAMbox
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Carol Cable#C0787 multi-conductor
foil shield

H

AM

U

Strainmeter Cable to
Strainmeter/DCP BOX
plug connector, solder side

1

2

3

4

5

6
7

8

9

10

11

12

13

14 15

16

17

18

Strainmeter Electronics Box connector
solder side

BoreholeDCPBox.cdr

 

      12 & 17    - valve 1&2 close
            1        +valve 1 close
            9         DT1 C sig out -
           11        valve #2 close
            2         DT 1 A,B,C IN +
          13         DT 1&2 A,B,C IN -
           4          DT 1 A sig out +
           5          DT 1 A sig out -                            
           3          DT 2 A,B,C IN +
           7          DT 1 B out -                                            
         10          DT 2 A out +
         14          DT 2 A,B,C  out -
         16          DT 2 B out +
         15          DT 2 C out +
           6          DT 1 B out +
           8          DT 1 C out +

S TRAINMETER ELECTRONICS BOX CONNECTOR Borehole cable             strainmeter to                            

black                               1                             A                                       
white                                2                             B                                            
red                                   3                            C                                           
green                               4                            D                                           
orange                             5                            E                                             
blue                                  6                            F                                           
wht/blk trace                     7                           G                                            
red/blk trace                     8                           H                                                                         
grn/blk trace                     9                            J                                            
org/blk trace                   10                           K                                                                                       
blu/blk trace                    11                          L                                             
blk/wht trace                    12                          M                                          
red/wht trace                   13                          N                                           
grn/wht trace                   14                          P                                             
blu/wht trace                   15                          R                                             
blk/red trace                    16                          S                                              

19 pin DCP BOX connector   

K N

L

B

J T V P C

S R D

G F E

REV 9/29/01

Solder side

2001MAMbox
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69 10

7

1 4

2 3

BAT-POWER

STRAINMETER

BUFFERED SIGNAL-OUT

VC-RS232-OUT

1    TX

3    RX
4    ISO-GND

2    ISO-GND

1   -BAT
2   -BAT

4   +BAT
5   +BAT

8

+ VALVE 1 CL
+ VALVE 2 CL

X - DT1 SUPP

X - DT2 SUPP

Y - DT1 SUPP

Y - DT2 SUPP

Z - DT2 SUPP

X - DT1 OUT

X - DT2 OUT

Y - DT2 OUT

Y - DT1 OUT

Z - DT-2 OUT

Z - DT1 OUT

X - DT-2 OUT

X - DT-1 OUT

Y - DT-2 OUT

Y - DT-1 OUT

Z - DT-2 OUT

Z - DT-1 OUT

1
11

12+17

2

3
X - DT SUPP COMM

Z - DT SUPP COMM

BAROMETER

X-DT1-COM-OUT

X-DT2-COM-OUT

Y-DT1-COM-OUT

Y-DT2-COM-OUT

Z-DT1-COM-OUT

Z-DT2-COM-OUT

BARO-COM-OUT

X-DT1-COM-OUT

X-DT2-COM-OUT

Y-DT1-COM-OUT

Y-DT2-COM-OUT

Z-DT1-COM-OUT

Z-DT-2-COM-OUT

13

13

13

2

2

3

3

4
5

1

7

2

9

10

6

4
5

6
7

8
9

14

14

14

10

16

15

8

8

8

8

8

8

1

2

3

4

5

69 10

7

BUFFERED SIGNAL-OUT

8

X - DT-2 OUT

X - DT-1 OUT

Y - DT-2 OUT

Y - DT-1 OUT

Z - DT-2 OUT

Z - DT-1 OUT

BAROMETER

X-DT1-COM-OUT

X-DT2-COM-OUT

Y-DT1-COM-OUT

Y-DT2-COM-OUT

Z-DT1-COM-OUT

Z-DT2-COM-OUT

BARO-COM-OUT

1

7

2

9

10

6

4
5

8

8

8

8

8

8

OUTSIDE WORLD DTM DATA LOGGER

SHIELD18

SOLDER SIDE
PIN MARKING

Y - DT SUPP COMM

Z - DT1 SUPP

- VALVE 1&2 CL

BLK

WHT

WHT

RED

YEL

YEL

YEL

BRN

BLU

ORG

GRN

WHT-BLK ,GRN-BLK

YEL-BLK

YEL-BLK

YEL-BLK

BRN-BLK

BLU-BLK

RED

RED

RED

WHT
GRN

BLK

Not Connected
Not Connected

Not Connected

Not Connected
Not Connected

Not Connected

BLU-BLK

BLU-BLK

*Color scheme shown was used to construct cables for use with valve control boxes for use in Hawaii USGS summer 2000 installation.

BLACK

BLACK

BLACK

BLACK

BLACK

BLACK

BROWN

RED

VIOLET

GRAY

BLUE

YELLOW

GREEN

WHITE

2001 DTM-CIW Strainmeter 
   Electronics Connectors

Red
black

wht/blk trce
red/blk trce

blu/blk trce
blk/wht trce

blu/wht trce
org/blk trce

red/wht trce
blk/wht trce

blk/red trce
red

grn/wht trce
blk/wht trce

A
A

 A

B
B
B

C
C
C

A
A

A
A

B
B

B
B

C
C

C
C

Black
white
green

orange
blue
grn/blk trce

orange
blue
grn/blk trce

orange
blue
grn/blk trce

A
A
A
A

B
B
B
B

C
C
C
C

A
A
A
A

B
B
B
B

C
C
C
C

2001electConnctr.cdr

2001MAMbox
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       ZENO INPUTS.cdr

Input location         color                ID

Ch1 -
Ch1+                                 brown                       dt1 
Ch2-
Ch2+                                yellow                        dt2
Ch3-
Ch3+                                 green                        baro Setra
Ch6+                                 blk                           short/AGND
Ch4-
Ch4+                           brn/blkstrp                      x tilt
Ch5-
Ch5+                            ylw/blkstrp                     y tilt

Ch 24 +                          black/wht                    rain bucket

EXC +                               red                           therm / 5k ohm
Ch6-                                 black                         therm
Swtch EXC RTN A           black                         5 Kohm

2001 analog inputs

Coastal Environmental Systems
ZENO DCP #3200 

Telonics TGT-1 Domestic GOES Transmitter

Setra Systems, INC. Pressure Transducers
#270 800-1100 millibar ranges
11-15VDC excitation
0-5vdc output

Carnegie Institute of Washington / Department
of Terrestrial Magnetism SOC Box
(Strainmeter Operation & Control (electronics) Box
for 2 transducer strainmeter

To Strain AGND

10 k ohms

ZENO AGND

5 k ohm

Colored lines represent input signal
location
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Borehole
Electronics Batteries Solar

Satellite Antenna

Photo taken September 2000

Strip Road Strain Site

Morris Fran Vince Chan
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Hokuna Strain site

Electronics Box

Battery Box & FreeWave Fran Coloma
Satellite AntennaSolar Panels
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Mauna Loa Strain Site

Solar Panels
Battery Box

Electronics Box
Satellite Antenna

Borehole

Mauna Kea
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Keller Strain Site

Solar Panels
Battery & Freewave

Electronics Enclosure

Satellite Antenna
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Mauna Loa Strip Road
19 28.298 by 155 21.398

Aproximately 11.76 miles  
from Volcano Observatory

Mauna Loa STRIP RD Strainmeter Site

Mauna Loa Strip Rd Strain Site
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Hokukano Strain Site
19 32.33 by 155 48.49

Litter

Captain Cook

Hokukano Strain site
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Mauna Loa Strain Site

To Hilo

Mauna Loa Strain Site
19 32.19 by 155 34,47
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Keller Well Strain Site
19 23.56 by 155 20.96

Keller Well Strain Site
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Keller Well

Strip

Mauna LoaHokukano

Island of Hawaii
Volumetric Strainmeter Sites
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