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[10] Volume Identifier Blockette
Abbreviation Header(s)

Name:
Station Header(s) U se Of bl 0 Ck ette :.':l::h Typo::
v Field type
Event Oriented Network Volume: Required Field length

Data Record

This is the normal header blockette for station or event oriented network volumes. Inch i« Field format

Data Record logical volume or sub-volume.

Sample:
010009502.1121992,001,00:00:00.0000~1992,002,00: 00:00.0
000~19%3,029~IRIS DMC~Data for 19%2,001~

1
1
1
1
1
1
1
1
: Note  Field name Type Length Mask or Flags
1
1
: i 1 Blockette type 010 D 3 gy
- Blockette fields 2 Length of blockette D 4 hy
. 3 Version of format D 4 ST
' 4 Logical record length D 2 e
: 5 Beginning time ' 122 TIME
1 6 End time \ 1-22 TIME
: ve3- 7 Volume Time v 122 TIME
V23- 8 Originating Organization \ 1-80
Data Record V23- 9 Label Vi 1-- 80

Notes for fields:
Standard blockette ty pe dentification number.
Length of the entire blockette, including the 7 byvtes in fields 1 and 2.
Version number of the format, currently “V2.47

Volume logical record length, expressed as a power of 2. A 4096 byte logical record would have “127 in this field.
Logical record lengths can be from 236 bytes to 32,768 bytes. 4096 bytes is preferred.

The earliest time seen in the time span list for this logical volume.

Notes for blockette
fields

& W o -

The latest time on the logical volume.
The actual date and time that the volume was written.
The organization writing the SEED volume.

An optional label that can be used to identify this SEED volume.  For instance a label such as “Loma Prieta
Earthquake™ could be designated. If there is no label a ~ must be inserted.

& a3



Volume Header

[34] Units Abbreviations Blockette

Name: Units Abbreviations Blockette
Station Header(s) Blockette wpe:
Control Header: @on DIction@
Time Span Header(s) Field Station Volume: Requ
Station Oriented Network Volume: Required
Data Record Event Oriented Network Volume: Required

Data Record . . . . .
This blockette defines the units of measurement in a standard, repeatable way. Mention each unit of measurement only

once.
Sample:
0340044001M/S~VelocityAinAMetersAPerASecond~

i

1

1

1

1

i

1

' Note Field name Type Length Mask or Flags
' 1 Blockette type — 034 D 3 “HHH

! 2 Length of blockette D 4 “HEHE

: 3 Unit lookup code D 3 i

! 4 Unit name vV 1—20 [UNP]

1 5 Unit description vV 0-50 [UNLPS]
1

' Notes for fields:

Data Record 1 Standard blockette type identification number.

2 Length of the entire blockette, including the 7 bytes of fields 1 and 2.
3 A unit lookup code, used in later blockettes to indicate this particular dictionary entry. As of this manual’s publica-
tion, the following fields and blockettes refer to this code:
« field 6 of the Comment Description Dictionary Blockette [31]
Cross references —» « field 6 of the Response (Poles & Zeros) Dictionary Blockette [43]

« field 7 of the Response (Poles & Zeros) Dictionary Blockette [43]
« field 6 of the Response (Coefficients) Blockette [44]
« field 7 of the Response (Coefficients) Blockette [44]
field 5 of the Response List Blockette [45]
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Volume Header

Abbreviation Header(s)

[50] Station Identifier Blockette

Time Span Header(s)

Data Record

Data Record

Name:
Blockette Type:
Control Header:

Field Station Volume:
Station Oriented Network Volume:
Event Oriented Network Volume:

NEIC registered

http://neic.usgs.gov

Data Record

Station Identifier Blockette

Requirec

Required
Required

00-106.456700+1740.00006001 Albuquerque, ANewMexico,AUSA~0013210101989,241~~

FDSN network code
http://www.fdsn.org

Note

W~ Us W

Field name

Blockette type — 050
Length of blockette
Station call letters
Latitude (degrees)
Longitude (degrees)
Elevation (m)
Number of channels

Number of station comments

Site name

Network identifier code
32 bit word order

16 bit word order

Start effective date
End effective date
Update flag

Network Code

Type

< 000<000002>»00

Length

TN&WT@&N:SU\&W

"TT
RN

Mask or Flags

"W

R

[UN]
AR
- AR
-fEE
R

“HHE
[UNLPS]
T

R

e

TIME

TIME

[ULN]




Volume Header

[53] Response (Poles & Zeros) Blockette

Abbreviation Header(s) Name: Response (Poles & Zeros) Blockette
Blockette Type:
Control Header: L atior
Field Station Volume: Some Response Required usua”y b53 - 58
Station Oriented Network Volume: Some Response Requlred
Time Span Header(s) Event Oriented Network Volume:

Data Record Use this blockette for the analog stages of filter systems and for infinite impulse response (IIR) digital filters. Digital

filters usually have a Decimation Blockette [57] following, and most stages have a Sensitivity/Gain Blockette [58]
following. The stage sequence takes into account the fact that newer seismic systems will contain combinations of
analog and digital filtering, allowing different deconvolution algorithms to be run sequentially (in cascade). SEED
reserves the composite function to describe analog instruments with digital feedback circuitry. Stage order is the same
as the original convolution order. Use the original earth units for the input units of stage 1. Use digital counts for the
output units on the last stage. (See Appendix C for more information.)

Data Record

1

: Note Field name Type Length Mask or Flags

: 1 Blockette type — 053 D 3 “#AH"

1 2 Length of blockette D 4 R il

: 3 Transfer function type A 1 V)]

. 4 Stage sequence number D 2 e

. 5 Stage signal input units D 3 “#AH"

' 6 Stage signal output units D 3 “#RE

1 7 AO normalization factor (1.0 if none) F 12 " HAAHHE-H#H"
I 8 Normalization frequency fn(Hz) B 12 - H BRABHE-#E

Data Record

9 Number of complex zeros D 3 “#E#"
REPEAT fields 10 — 13 for the Number of complex zeros:
10 Real zero F 12 - HARARE-HR"
1 Imaginary zero F 12 - HARARE-HR"
12 Real zero error F 12 - HAAHHE-HE"
Imaginary zero error F 12 " SRRHHE-#E"

Number of complex poles D 3 “RAH"

REPEAT fields 15 — 18 for the Number of complex poles:
15 Real pole F 12 " HRREHE-HE"
16 Imaginary pole F 12 " HRABHE-HR"
17 Real pole error F 12 " HRABHE-HR"

Imaginary pole error F 12 " HRABHE-HR"




Volume Header

Abbreviation Header(s)

[74] Time Series Index Blockette

Data Record

Station Header(s)

Name: Time Series Index Blockette
Blockette Type: 074

Control Header: Time Span

Field Station Volume: Not Applicable

Station Oriented Network Volume: Required

Event Oriented Network Volume: Required

Data Record

This blockette replaces the Time Span Data Start Index Blockette [73], and allows version 2.1 and later of SEED to
correctly document time tears, events, and time indexes. There should be one Time Series Index Blockette [74] for
each continuous time series and/or each station/ channel combination in the time span. This blockette provides indices

and times of both the beginning and end of the time series described. Writing programs can also provide indices and
times of intervening records to speed direct access — particularly useful for compressed data.

Sample:
0740084BJIAAAABHZ1992,001,20:18:54.5700~003217011992,001,20:29:36.7200~00322301000CD

Data Record

Note Field name Type Length Mask or Flags
1 Blockette type — 074 D 3 “#E

2 Length of blockette D 4 B

3 Station identifier A 5 [UN]

4 Location identifier A 2 [UN]

5 Channel identifier A 3 [UN]

6 Series start time V' 1-22 TIME

7 Sequence number of first data D 6 “HERBBH
8 Sub-sequence number D 2 “#

9 Series end time \) 1—-22 TIME

10 Sequence number D 6 “HERBHE
1 g'ulgmserqeggrrf’oe number D 2 “#

12 Number of accelerator repeats D 3 “HER"
REPEAT fields 13 — 15 for the Number of accelerator repeats:

13 Record start time V' 1—-22 TIME

14 Sequence number of record D 6 “HARBHY
15 Sub-sequence number D 2 “#

Network Code A 2 [ULN]
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Volume Header

Abbreviation Header(s)

Fixed Section of Data Header (48 bytes)

The data record header starts at the first byte. The next eight bytes follow the same structure as the control headers. Byte
seven contains an ASCII “D,” indicating it is a data record. (The eighth byte, or third field, is always an ASCII space
~ shown here as a “A”). The next ten bytes contain the station, location, and channel identity of the record. The rest of
the header section is binary.

Station Header(s)

Time Span Header(s)

Note  Field name Type Length Mask or Flags

Data Record

Sequence number “REREART

Data header/quality indicator
Beehvedbite ('A")
Station identifier code

Location identifier
Channel identifier
Network Code
Record start time
Number of samples
Sample rate factor
Sample rate multiplier
Actiityflags +—— | @,g, time correction applied
13 1/0 and clock flags
14 Data quality flags
15 Number of blockettes that follow
16 Time correction

17 Beginning of data

18 First blockette

Notes for fields:

[UN]
[UN]
[UN]

V23 - [ULN]

NN = = O

POmO>»>»>»>Prrr PP
o

b N

:800%0’)0‘&@ N -

e
n

Data Record

ODmooDm
I N I

* indicates mandatory information
* Data record sequence number (Format “######").

1

2 #*D"or“R"or“Q" — Data header/quality indicator. Previously, this field was only allowed to be “D” and was only
used to indicate that this is a data header. As of SEED version 2 4 the meaning of this field has been extended to also
indicate the level of quality control that has been applied to the record.

D —The state of quality control of the data is indeterminate.
R — Raw Waveform Data with no Quality Control
Q — Quality Controlled Data, some processes have been applied to the data.



Data Record

Data Record

CODES 10- 29
10
1
12
13
14
15
18
17
18
19

The data description language or DDL used with SEED lets the data producer use the native data format by describing
it in an unambiguous language that will ultimately drive a data parser and disassembler. The data producer may then
place data directly into the SEED format with much less processing and manipulation.

The actual language is composed of several records, called keys. Each key describes some aspect of the language
for that family. Each family has its own arrangement and interpretation of keys. A key is made up of different fields
that contain the actual parser information. A field is typically a single letter code, followed by numeric parameters

FDSN Networks

STEIM (1) Compression

STEIM (2) Compression

GEOSCOPE Multiplexed Format 24 bit integer

GEOSCOPE Multiplexed Format 16 bit gain ranged, 3 bit exponent
GEOSCOPE Multiplexed Format 16 bit gain ranged, 4 bit exponent
US National Network compression

CDSN 16 bit gain ranged

Graefenberg 16 bit gain ranged

IPG - Strasbourg 16 bit gain ranged

STEIM (3) Compression

The Steim | data format was originally described this way:

Key
Key

FIPAWADO-31 C2ZRI1PEWA DO-31C2
: POW4 NI1582,0.1
: TOX NO W4 DO-31 C2

y 4: TINOWI D0-7C2 N1 W1 D0-7 C2 N2 W1 D0-7 C2 N3 W1 D0-7 C2

 T2NOW2 DO-15 C2Z N1 W2 D0-15 C2

3NOW4 D0-31C2




Data Record

Data Record

The data description language or DDL used with SEED lets the data producer use the native data format by describing
it in an unambiguous language that will ultimately drive a data parser and disassembler. The data producer may then
place data directly into the SEED format with much less processing and manipulation.

The actual language is composed of several records, called keys. Each key describes some aspect of the language
for that family. Each family has its own arrangement and interpretation of keys. A key is made up of different fields
that contain the actual parser information. A field is typically a single letter code, followed by numeric parameters




Volume Header

Abbreviation Header(s)

Time Span Header(s)

Data Record

Data Record

Data Record

blockette 50
blockette 51
blockette 52
blockette 53
blockette 58
blockette 54
blockette 57
blockette 58

blockette 58

response description




Acquisition system block diagram and SEED response blockettes

sensor analog
' anti-alias

amplifier filter digitizer

anti-alias anti-alias anti-alias
FIR filter FIR filter

digital digital digital
IR filter
FIR filter

. 0. H -

[m/s] P V] [Counts]

B053 poles&zeros
B058 sensitivity

B058 sensitivity :
B053 poles&zeros |
B058 sensitivity

B054 coefficients
B057 decimation
B058 sensitivity

B054 coefficients |
B057 decimation
B058 sensitivity

-

[Counts]

B053 poles&zeros
B058 sensitivity

B054 coefficients !
B057 decimation
B058 sensitivity

B054 coefficients
B057 decimation
B058 sensitivity




1e+12
1e+11
1e+10
1e+09
1e+08
1e+07
- Sensitivity (gain)
100000

e

1

0.1 Normalization factor Ao

0.001 0.01 0.1 1 10

Frequency (Hz)

normalization frequency




CMG-3T CALIBRATION SHEET

WORKS ORDER: 1246 DATE: 13.01.97

SERIAL NUMBER: T3442 TESTED BY: SDG

Velocity Mass Position Feedback Coil

Output Constant
V/m/s (Acceleration Amp/m/ s?

(Differential) output)

V/m/s?

VERTICAL 1163 0.02475

— Single ended digitizer

NORTH/SOUTH @ 1366 0.02906

¥— Differential ended digitizer

EAST/WEST 2 x 2005.6 1637 0.03483




POLES AND ZERO TABLE
WORKS ORDER NUMBER: 1246

SENSOR SERIAL NOS: T3442

Velocity response output, Vertical Sensor:
N

POLES‘g HZ E ’ ZEROS HZ

-35.35x10°*j35.35x10°  122.4*116
- 149 0
- 88 0

Normalizing factor at 1 Hz: A = 0.464

Sensor Sensitivity: See Calibration Sheet.

Velocity response output, Horizontal Sensors:

POLES (HZ) ZEROS (H2)
-35.35x 10° *j35.35 x 107 122.4 116

- 149 0
- 88 0

Normalizing factor at 1 Hz: A = 0.464




102

3hd generation STS-2
2nd generation STS-2

I'st generation STS-2

0.001

0.01

Ist generation STS-2
2nd generation STS-2

3hd generation STS-2

0.001

T T
0.01 0.1
Freq




Acquisition system block diagram and SEED response blockettes

sensor analog digital digital digital digital
: anti-alias o anti-alias anti-alias  anti-alias IR filter
amplifier filter digitizer FIR filter FIR filter FIR filter '

[m/s] vl [Counts] : ; [Counts]

B053 poies&zeros B054 coefficients B053 poles&zeros
BO058 sensitivity H : B057 decimation : B058 sensitivity
: : : B058 sensitivity :

B058 sensitivity

B053 poles&zeros |
B058 sensitivity :

BO054 coefficients

B057 decimation

BO058 sensitivity

B054 coefficients B054 coefficients
B057 decimation B057 decimation
BO058 sensitivity B058 sensitivity




Acquisition system block diagram and SEED response blockettes

sensor analog digital digital digital digital
: anti-alias o i-alias anti-alias anti-alias IR filter
amplifier filter digitizer FIR filter FIR filter FIR filter :

[m/s] vl [Counts] : ; [Counts]

B053 poies&zeros B054 coefficients B053 poles&zeros
BO058 sensitivity H : B057 decimation : B058 sensitivity
: : : B058 sensitivity :

B058 sensitivity

B053 poles&zeros |
BO058 sensitivity

BO054 coefficients

B057 decimation

BO058 sensitivity

B054 coefficients B054 coefficients
B057 decimation B057 decimation
BO058 sensitivity B058 sensitivity







Acquisition system block diagram and SEED response blockettes

sensor analog digital digital digital digital
: anti-alias o i-alias anti-alias anti-alias IR filter
amplifier filter digitizer FIR filter FIR filter FIR filter H

[m/s] vl [Counts] : ; [Counts]

B053 poies&zeros BO054 coefficients BO053 poles&zeros
BO058 sensitivity : B057 decimation : B058 sensitivity
: : : B058 sensitivity :

B058 sensitivity

B053 poles&zeros |
BO058 sensitivity

B054 coefficients

B057 decimation

BO058 sensitivity

B054 coefficients B054 coefficients
B057 decimation B057 decimation
BO058 sensitivity B058 sensitivity




analog input x

Integrator

quantization error e

Anti-alias
FIR filter +
decimation

Anti-alias
FIR filter +
decimation

Anti-alias
FIR filter +
decimation

Anti-alias
FIR filter +
decimation

pulse train y
...0010011101000111010....

32000 Hz










minimum phase filter

| ' | ' |
linear phase filte




0.0001  0.001 0.01

0.0001  0.001 0.01




Numerator coefficients

Denominator coefficients

c, . Roots of polynomial (zeros)

m

d : Roots of polynomial (poles)
















DATA TYPE STATION GSE2.0

DATA TYPE channel GSE2.0

DATA TYPE response GSE2.0




DATA TYPE response GSE2.0







1 — A di
AT xS =A%xS xW

total displacement response

total velocity response

S = Sensitivity/Gain

normalized displacement response at @ - @,

1 normalized velocity response at @ - @,
............ displacement response (zeros/poles)
/ “““““““ AOVel Aodls
TS DS U S velocity response (zeros/poles)
W =1 W=0w,
SEED (m/s)
GSE: (nm/V)

Sensitivity: S .
Normalization constant: A" Scale factor: 10e-9/ [Ay"™ x S x | ]




