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INTRODUCTION

A methodology for storing tissue data in the STORET water
quality file was developed in the summer of 1978. This approach
was designed to allow EPA, its toxics program contractors, and the
STORET user community to store and retrieve tissue data including
species, tissue type, length, weight, sex, percent-fat and number
of individuals. This procedure allows for a more meaningful use
and analysis of data, and provides the capability of a mass trans-
fer of this data into BIOSTORET at a later time.

At the present time, there are more than 3,000 tissue sampl-
ing locations in STORET, covering 529 pollution parameters, in-
cluding 75 for metals, 321 for organics and 133 for pesticides.
These sampling locations are situated in most of the country's in-
land waters, as well as in coastal and offshore areas. More than
530 species of fishes and aquatic invertebrates have been sampled
and 107 types of tissue can be analyzed using the coding and stor-
age procedure presented here.

This documentation assumes that the reader has a good working
knowledge of STORET water quality storage and only needs informa-
tion specific to tissue data storage. Instructions are provided
for the DIP #2 and WQGSTOR @4 formats. The @3 format is not ap-
plicable since it is designed for use when date, time and depth
are identical for a series of stations. These identifiers (date,
time, and depth) for tissue storage are used to uniquely identify
samples.



I. DATA REQUIREMENTS

The following parameter codes are available; optional param-
eters are indicated by an asterisk, but should be stored when
available:

84005 - Species Code (Alpha)*

74990 - Species Code (Numeric)?

81614 - Number of Individuals in the Sample
84007 - Tissue Code (Alpha)? |

74995 - Tissue Code (Numeric)™
*00024 - Length (in inches)?
*00023 - Weight (in pounds)?

*81615 - Number of species in sample (for use in a composite
of species)

*39105 - % Lipid

*84008 - Life cycle/Habitat?
*84014 - Sex (MALE or FMALE)Y
See Appendix A for details.

See Appendix B for information regarding the changes made in
the Species Lists and Anatomy Lists.

# During retrieval and analysis, metric units can be used by ap-
plication of STORET keywords PARU and PARF.

* Retrieval selections can be made for dindividual species, tis-

sue type, life cycle/habitat, or sex by use of PRV, PLV, and PHV

STORET retrieval keywords.



T

II. DATA DIFFERENTIATION

Tissue data entry procedures differ from other types of
parametric data entry in the following ways:

e The time field that is attached to the date describes the
specific type of tissue which was analyzed. Multiple tis-
sue analyses are allowed for each species if necessary.

o The depth field 1is wused to indicate the species and
uniquely identify the analysis. All1 of the species analy-
zed for one collection date can be stored.

o Several other parametric fields exist that aid in accurate
descriptions of both the species and the specific type of
tissue analysis done in a sample. These codes are listed
in Data Requirements.



ITI. SPECIFICS FOR DATA CODING AND STORAGE

DIP @2 FORMAT SPECIFICATIONS

The “P" card does not differ from other standard parametric
"P" cards. The depth field must be used so the letter "D" occu-
pies the sixth field and is immediately followed, without separa-
tion of comma, by the first parameter code. It should be noted
that this procedure is not different than the procedure used to
store depth values for water data, however, for tissue data stor-
age, the depth field is used uniquely to indicate the species
type, as will be explained later.

The format of the "D" cards is the same as that for water
data. The only difference is that the time and depth fields are
used in a special way to make each sample unique.

Time Field--

The time field is used to indicate the tissue type. The
codes for the various tissue types can be found in the Anatomy
List.

Depth Field--

The depth field is used to indicate the species analyzed, and
a counter is added to provide for uniqueness of the sample. The
first two or three digits (depending on the length of the species
code) on the left side of the depth value come from the numeric
code for a species (from the species 1ist). For example, the nu-
meric code for a carp is 12, and 12 would be the first digits as a
counter. This is accomplished by placing a 1 behind the numeric
species code. If more than one fish of the same species was col-
lected from the same station on the same date and the same tissue
type was analyzed, 1t i1s necessary to increment the counter by 1
for each fish. The tenth fish is indicated by incrementing the
counter from 9 to @. If more than 10 fish were analyzed, it is
necessary to start the count again at 1 and increment the date by
one day (do not increment the first digits of the depth as this
will change the species code). It is only necessary to continue
incrementing the depth when the station, date, species, and tissue
type remain constant. If any of these factors change, the counter
should be returned to 1. It should be noted that the depth units
must be specified as feet (which is the default value) on the "A"
card.

Composite Samples

Frequently, more than one fish of the same species are com-
posited and analyzed as one sample. The number of individuals in
the sample can be stored using parameter number 81614, This
parameter should be used even if the value is one (single fish
analysis), but for composites, the use of this parameter provides
valuable information on the type of sample and its use 1is highly
recommended. If a composite sample consists of more than one



species, the use of parameter 81615 (number of species in the sam-
pie) should be used in conjunction with parameter 81614 (number of
individuals in the sample). When such a sample exists, the cor-
rect value for parameter 84005 (alpha species code) is "MIX". The
correct value for parameter 74990 (numeric species code), and also
for the first digits of the depth, is 64.

Example
As an example, the following data is shown in DIP @2 format:

Agency is 1118T0X (a retrieval example of this data is on pages C-
1 and C-2)

Station Date Specles (#) Tissue Weight (!bs) Length (in) Hg (ppm)
004 05/18/78 Carp (1) Fllet 6.94 21,14 0.20
004 05/18/78 Channel Catfish (1) Fllet 2.12 17.86 0.14
004 05/18/78 Channel Catfish (1) Filet 550 2122 0.08
004 05/18/78 Channel Catfish (1) Filet 3e37 19.03 0.16
004 05/18/78 Channe! Catfish (1) Fllet 137 14,82 0.08
004 05/18/78 Channel Catfish (1) Filet 1.00 1306 0.08
004 05/18/78 Channe! Catfisn (1) Filet 0.69 11.58 0,07
004 05/18/78 Channel Catfish (1) Fitet 0.94 13,18 0.10
004 05/18/78 Channel Catflish (1) Fllet 0.75 12.09 Q.13
004 05/18/78 Goldeye (1) Filet 0.12 13653 0.16
004 05/18/78 Goideye (1) Fllet 0.87 12.34 0.12
004 05/18/78 Goldeye (1) Fitet 0. 50 10,65 0.10
co4 05/18/78 Goldeye (1) Fllet 0.87 11.89 J.09
004 05/18/78 Goideye (1) Fllet 112 1373 0. 28
004 05/18/78 Goldeye (1) Filet 1.00 14,74 .19
004 05/18/78 Goldeye (1) Filet 0. 94 13,10 Ce20
004 05/18/78 Goideye (1) Fllet 0.5C 10.57 (VAR
004 05/18/78 Goldeye (1) Fliet 050 10.53 0,07
004 05/18/78 Goldeye (1) Filet 5450 1C.14 0.13
004 05/18/78 Northern Pike (1) Filet 6.94 27.49 0.34
004 05/18/78 Walleye (1) Fitet 1.12 13.34 0. 11

The "P" card would be as follows:
'P', D840057499081614840088400774995000230002471930.

The order of parameters is not important and this order is
shown simply as an example. Once an order 1is chosen, however,
that order must be followed to the end of the data or until a new
'P' card is encountered.

The data would be coded as follows:

'‘D','004',7805180126,121,'C"',12,1,'0500"','FILET',86,6.94,
21.14,0.20,

'‘D','004',7805180126,161,'CHC',16,1,'0500"','FILET',86,2.12,
17.86,0.14,

‘D','004',7805180126,162,'CHC"',16,1,'0500"','FILET',886,5.5,
21.22,0.08,



'D','004',7805180126,163,'CHC',16,1,'0500"','FILET',86,3.37,
19.03,0.16,

'D','004',7805180126,164,'CHC"',16,1,'0500"','FILET',86,1.37,
14.82,0.08, ,

'D','004',7805180126,165,"'CHC',16,1,'0500"','FILET',86,1.00,
13.06,0.08,

'D','004',7805180126,166,'CHC',16,1,'0500"','FILET',86,0.69,
11.58,0.07,

'D','004',7805180126,167,"'CHC',16,1,'0500"','FILET',86,0.94,
13.18,0.10,

'D','004',7805180126,168,'CHC"',16,1,'0500"','FILET',86,0.75,
12.09,0.13,

'D','004',7805180126,231,"'GE"',23,1,'0500"','FILET',86,1.12,
13.53,0.16,

'D','004',7805180126,232,"'GE",23,1,'0500"','FILET',86,0.87,
12.34,0.12,

‘D','004',7805180126,233,'GE"',23,1,'0500"','FILET',86,0.50,
10.65,0.10,

‘D','004',7805180126,234,'GE",23,1,'0500"','FILET"',86,0.87,
11.89,0.09,

'D','004',7805180126,235,'GE"',23,1,'0500"','FILET',86,1.12,
13.73,0.28,

'D','004',7805180126,236,'GE"',23,1,'0500"', 'FILET',86,1.00,
14.74,0.19,

'D','004',7805180126,237,'GE"',23,1,'0500"','FILET',86,0.94,
13.10,0.21,

'D','004',7805180126,238,'GE"',23,1,'0500"','FILET',86,0.50,
10.57,0.11,

'D','004',7805180126,239,'GE"',23,1,'0500"',"'FILET',86,0.50,
10.53,0.07,

‘D','004',7805180126,230,'GE",23,1,'0500"','FILET',86,5.50,
10.14,0.13,

'D','004',7805180126,361,"'NP',36,1,'0500"','FILET',86,6.94,
27.49,0.34,
'D','004,'7805180126,551, 'WE',55,1,'0500"','FILET',86,1.12,
13.34,0.11,



Notes~-
1.

10.

Depth incremented by one from 1 to @, then back to 1
with an increase of 1 day on the date when station,
date, tissue type, and species remain constant.

A new tissue type or date sets the counter back to 1.
A new species type resets the counter to 1.

A1l values for parameter codes in the 84000 series must
be enclosed with apostrophes (in this case 84005, 84007,
84008 and 84014).

The only acceptable values for sex {(parameter 84014) are
MALE and FMALE. Parameter 75000 has been discontinued
for this use.

The length must be in inches and the weight must be in
pounds. :

The time code, tissue alpha code (84007), and tissue nu-
meric code (74995) are found in the Anatomy List.

The first digits of the depth, the species alpha code
(84005), and the species numeric code (74990) can be
found in the Species Code Lists.

The 1ife cvcle/habitat codes (84008) can be found in the
Life Cycle/Habitat List.

The value for number of individuals (parameter 81614)
indicates the number of fish that were composited for a
single sample and analysis.

WQGSTOR @4 FORMAT SPECIFICATIONS

The special uses of the time and depth fields explained above
apply to the @4 format for tissue data storage. The following ex-
ample is the first three samples coded in @4 format.

Example

sc,004,7805180126,D121,P84005,C,P74990,12,P81614,1,P 84008,
0500,P84007 ,FILET,P74995,86,P00023,6.94,P00024,21.14,P71930,

0.20,

s€C,004,7805180126,0161,P84005,CHC,P74990,16,P81614,1,P84008,
0500,P84007,FILET,P74995,86,P00023,2.12,P00024,17.86,P71930,

0.14,

sCc,004,7805180126,D162,P84005,CHC,P74990,16,P81614,1,784008,
0500,P84007 ,FILET,P74995,86,P00023,5.50,P00024,21.22,P71930,

0.08,



Notes--
10

There are no changes to the ¢4 format, only the modifica-
tions of the time and depth fields.

Apostrophes are not required for values of the 84000 ser-
ies parameters.

To add, change, or delete records of parameter values us-
ing the @4 format, it is necessary to utilize the station
number, date, time, and depth of the sample of interest.

Although not shown here, remark codes follow the values
in the @4 format, which is the opposite of the @2 format
(remark codes precede values in @2 format).



IV. RETRIEVAL AND ANALYSES

In Appendix C are examples of how tissue data can be re-
trieved from STORET for varying types of studies and analyses.

EXAMPLE 1

A STORET retrieval (PGM=RET) showing the result of the coding
and storage procedures discussed on pages 5 to 7. This completes
the picture of tissue coding from raw data received to its re-
trieval from STORET.

EXAMPLE 2

As part of the MDSD Back Data Project, tissue data from a
large number of tissue studies were coded and entered into STORET
using the preceding section. This is an example of a generalized
summary of Wisconsin DNR tissue monitoring data.

EXAMPLES 3 AND 4

These examples concern data for lake trout in Lake Michigan
which was collected by two monitoring programs. A selected data
report is shown in Example 3 using STORET retrieval program (PGM=
RET). Example 4 shows the retrieval program (PGM=REG) with re-
gression results for mercury, PCB, weight and iength.

EXAMPLE 5§

This is a composite summary for cadmium, mercury and PCB for
the United States using all data in STORET which covers 2,688
monitoring locations.

A11 of the examples used here are included only as examples
of STORET retrievals, analyses and mapping and are not intended to
be used for reporting results or conclusions.



APPENDIX A. MASTER FILES - STORET.HELP.

For this procedure of storage, as well as utilization of
stored tissue data, several data sets have been created.

Species Codes (84005 and 74990)
STORET.HELP.SPECIES.CODE
Master Listing

STORET.HELP.SPECIES.COMMON.FISHES
STORET.HELP.SPECIES.COMMON.INVERT

Alphabetical 1isting of fishes or aquatic invertebrates by
common name.

STORET.HELP.SPECIES.SCIENCE.FISHES
STORET.HELP.SPECIES.SCIENCE.INVERT

Alphabetical 1isting of fishes or aquatic invertebrates by
scientific name.

STORET.HELP.SPECIES.NUMERIC
Numeric listing of species by STORET numeric codes (74990).

STORET.HELP.SPECIES.ALPHA
Alphabetical 1isting of species by STORET alpha codes
(84005).

STORET.HELP.SPECIES.BIOSTOR
Numeric 1isting of species by BIOSTORET codes

STORET.HELP.ANATOMY
Listi?g of STORET and BIOSTORET tissue codes (84007 and
74995).

STORET.HELP.HABITAT
Listing of STORET 1ife cycle/habitat codes (84008).

Historically, some tissue data has been stored using the
shel1fish alpha species code parameter (84009). While this param-
eter is no longer used for storage; some shellfish can still be
retrieved with it.

Included here are the file listings for SPECIES.CODE (the
outdated one, as well as the current), ANATOMY, HABITAT, and SPE-
CIES.BIOSTOR. The last file 1isting shows species relationships
by its taxonomic BIOSTORET code.
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X k ¥ % * * £ * * * A NA T OMY LIST AND CODES # * % * » » %

ANATOMY BINSTORET & STORET STORET TIME STORET ALPHA
CODE (74995) CA0E CODE (84007)

£ % ok * Nk k k ok ® * * R K %k K Kk k * * e N * K K K R % * k *k * * KA 4

ALIMENTARY nt 0001 ALIM
MOUTH ™ 02 0002 MOUTH
TEETH 03 0003 TEETH
ESOPHAGUS 04 N0N4 ESOPH
STOMACH 05 0008 STOM
LIVER 06 0005 LIVER
INTESTINE 07 ) 0007 INTST
GALL BLADDER 08 0008 GLBOR
ANUS 09 0009 ANUS
CARDIN=VASCULAR 10 0010 CARDY
HEART 11 001t REART
HEART/VENTRICLE 12 0012 HVENT
HEART/BULB ART 13 0013 HBART
HEART/AURICLE 14 0014 HAUR
HEART/CONUS ART 15 0018 CONUS
ARTERIES 16 0016 ARTS
VEINS 17 0017 VEINS
ENODQCRINE 18 0018 ENDCM
CYCLIC CHANGE 19 0019 cYCCH
PITUITARY 20 0020 PITY
RENAL BODY 21 0021 RNBY
ADRENAL 22 0022 ADRNL
SUPRARENAL 23 0023 SPRNL
ULTIMABRAN BODY 25 no2s UL TMA
PSEUDOBRANCH 26 0026 PSBRR
CORP OF STAN 27 0027 cos
THYRQID 28 0028 THYRN
‘PANMCREAS 29 0029 PANCR
SAC VASCULE 30 0030 SACVS
EXCRETORY 31 0031 EXCRT
KIONEY 32 0032 KIDNY
KIDNY/GLOM 33 0033 KGLM
KIDNEY/ZAGLOM 34 0034 KAGLM
KIDNEY/URIN TUB 3S N0e3s KURTH
KIDNEY/COLL TUB 36 0036 KCOLL
BLADRER 37 0037 BLADR
URETERS 38 0038 URTRS
URINARY PORE 319 0039 UPORE
HEMOPOIETIC 40 6040 HEMQR
HEAD KIDNEY 41 0041 HKID
THYMUS a2 ona2 THYMS
SPLEEN 43 00473 SPLN
LYMPHOCYTES a4 0044 LYMPY
NUCLEATED RRS'S 45 0a4s NCRRC
THROMROCYTES 46 0046 THRMR
EDSINOPHILES 47 0047 EQSIN
HETERDPHILES ug gous HTRPIL
GRANULOCYTES 49 0049 GRNLN
MUSCO=SKEL 50 00ns0 MSKEL
MUSCLE/SOMATIC S1 9081 M3OM
MUSCLE/VISCERAL 52 0052 MVTIS
BONE/CELLULAR 53 1053 RCEL
BONE/ACELLULAR S4 00S4 BACEL

CARTILAGE 55 0055 CART



CONN TISSUE
SCALES

SKIN

WHOLE QRGANISM
NERVOUS

8RAIN

SPINAL CORD
GANGLIONS
NEURONS

NERVE FIBERS
REPRODUCTIVE
REPRO CYC CHAN
MALE

FEMALE

OVARY
RESPIRATORY
GILLS

RESP EPITHELIUM
CHLORIDE CELLS
SECRETORY CELLS
GILL RAKERS
SENSORY
LATERAL LINE
NASAL PASSAGES
TENTACLES

EYES

EARS
NEUROEPITHEL UM
SWIM BLADDER
LYMPH SYSTEM
FILET

EDIBLE PORTION

HEADLESS WHOLE FISH
EVISCERATED wH FISH

-VISCERA FISH
LIPID TISSUE
FRY

EGGS

UNKNOWN

NO HEAD  OR VISC
NO SKIN,HD,VISC
EXOSKELETON
LIPS

PHARYNX

CAECA
CAPILLARIES

CENTRAL NERVOUS 8YS,

TESTES

GILL LAME|LLAE
GILL FILLAMENTS
NEUROMASTS

PIT ORGAN
TASTE BUDS
HYPOPHYSTS

SACCUS vAsSCuLOSUS

UROPHYSIS
PINEAL GLAMD
CHOROID GLAND
PLASMA

LARVAE
CARCASS

56
S7
58
59
60
61
62
63

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
A1
Aa
a3
84
8s
B6
R7
B8
89
90
91
92
93
94
95
96
97
58
99
100
104
102
103
104
105
106
107
108
109
110
111
112
113
114
115
114

0056
0057
aose
0059
0100
0101
0102
0103
0104
0108
0106
0197
0108
0109
0110
0111
0112
0113
0114
0115
0116
0117
0118
0119
0120
0121
0122
0123
0124
n12s
0126
0127
0128
0129
01390
0131
0132
0133
0134
0135
0136
0137
0138
0139
0140
0141
0142
0143
0144
014S
0146
n147
0148
0149
0150
0151
0152
0153
0154
06155
0196

CNTSU
SCALE
SKIN
WHORG
NERVS
BRAIN
SPINE
GANG
NEURN
NVF1R
REPRN
RCC
MALE
FMALE
OVARY
RESP
GILLS
REPI
CHLOR
SECCL
GLRKR
3ENS
LATLN
NASAL
TENT
EYES
EARS
NROE®
SWBLD
LYMPH
FILET
EAT
HOLS
EVISC
visc
LIPIN
FRY
EGGS
UNK
NOKHV
NOHVS
EXSKL
LIPS
PHARYX
CAECA
CAP
CNS
TEST
GILLA
GILFT
NEUR
PITOR
TASBUY
HYPHY
SACVA
URPH
PINGL
CHOGL,
PLASM
LARVA
CARCS



*x x « { I FE CYCLE/HABITAT LIST AND CCDES * 1

STORET PARAMETER (84008)
CODE HABITAT CODE LIFE CYCLE

x % ¥ ¥ % X ¥k % ¥k ¥ & ¥ k ¥ & X ¥k %k ¥ *k &% ¥ % ¥ %k ¥ X %X ¥ ¥ Xx ¥ A

00 UNKNOWN 00 NC VALUE
01 ANADRAMOUS o1 MARINE STAGE
02 CATADROMUS 02 FRESHWATER STAGE
03 CHANGING 03 ESTUARINE
04 ESTUARINE 04 PREDATOR
05 FRESH WATER 05 HERBACEGUS
06 MARINE 06 FILTER FEEDER
o7 SPAWN 07 MUTUALISTIC
08 CCMMENSALISTIC
09 DETRITIVORE
10 SCAVENGER
11 PARASITE
12 OMNIVOROUS
13 AUFWAUCHS
14 BENTHIC
15 PLANKTGNIC
16 NEUSTONIC
17 PHYTOPLANKTONIC
18 ZCCPLANKTONIC
19 NEKTANIC
20 PELAGIC/LIMNETIC
21 LITTGRAL
22 SEDIMENT
23 NERITIC
24 MESCPELAGICIC
25 ABYSSCPELAGIC
26 TROPHOGENIC
27 PRCFUNDAL
28 LAKE
29 LCTIC{RUNNING WATER]
30 MARSH/SWAMP
31 CANAL
32 EFFLUENT
33 RESERVQIR
34 TIBAL CREEK
35 MATURE
34 RIPE
37 IMMATURE
38 NCT RIPE
40 SPENT
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APPENDIX B. CHANGES IN SPECIES FILES

In order to perfect the Species Code Data Set, some changes
have been made to eliminate the duplicate entries. These correc-
tions went into effect December 1980.

Please note the changes so that the old codes will not be
used in the future.

Alpha Species Code (84005)

01d (Unchanged) New
Common Name Alpha Numeric Alpha
Grunt GRU 537 GRT
Banded Sculpin BDS 444 BSC
Blue Sucker BLS 386 BLSU
Black Spot Shiner BPS 451 BLSS
Ozark Madtom 0ZM 392 0ZMA
Slender Madtom SLM 394 SLMA
Clam CLM1 249 SAXG
Clam CLM2 250 MACI
Clam CLM3 251 PROS
Shrimp SHR1 260 PAPA
Shrimp SHR2 261 PAGO
Shrimp SHR3 262 PAPL
Shrimp SHR4 263 PADI
Starfish SF1 264 MEDA
Starfish SF2 265 HIPS

Both Alpha (84005) and Numeric (74990 Species Codes)

01d 01d New New

Common Name Aipha Numeric Alpha Numeric
Greenside Darter GSD 413 GRD 545
Rainbow Darter RBD 414 RAD 546

Numeric Species Code (74990)

01d (Unchanged) New
Common Name Numeric Alpha Numeric

Western Sand Darter 410 WSD 542
Scaly Sand Darter 411 SSD 543
Mud Darter 412 MD 544
Bluntnose Darter 415 BND 547
Creole Darter 416 CD 548
Arkansas Saddled Darter 417 ASD 549
Fantail Darter 418 FTD 550
Slough Darter 419 SLD 551



In addition to these changes, there is duplication of common
name for several species. While both will remain in the system,
it is preferred that as of December 1980, the species indicated by
an asterisk be used.

MOXOSTOMA ERYTHURUM

*Redhorse Sucker 41 RSU
Golden Redhorse - 390 GRH
SEBASTES MARINUS

*0cean Perch 206 oPC
Redfish 321 RED

MORONE SPP.

*Hybrid Striper (Bass) 198 HYS
Hybrid Bass (White/Striped) 490 HYB

MERCENARIA MERCENARIA

*Hard Clam 223 MERC
Chowder Clam 287 CHOW
NOTROPIS ANTHERINOIDES

*Fmerald Shiner 77 ESH
Plains Shiner 367 PNS
ICTIOBUS BUBALUS

*Smalimouth Buffalo 48 SBY
Smallmouth Buffalo 103 SMF
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APPENDIX C
(EXAMPLE 1)

DATA RETRIEVAL OF CODING EXAMPLES

PGM=RET,PURP=307A/SCS,A=1118TOX, S=004
P=84005+P=74990,P=81614, P=84008, P=84007,P=74995,P=00023,P=00024>
P=71930,80=780518,ED=780519,
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APPENDIX C
(EXAMPLE 2)

Wisconsin Department of Natural Resoufces

Data From Fish Monitoring Programs

Envirconmental Analysis Section
Water Quality Analysis Branch
Monitoring and Data Support Division:

September 15, 1978
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APPENDIX C
(EXAMPLE 3)

SELECTED DATA REPORT ON LAKE MICHIGAN LAKE TROUT

PGM=FET,PURP=307/EP1,
A=21MICH,S=61034€,5=52C127,A=21INONR,S=001,
PRV=74960,PLV=29,PHV=29,PRV=74995,PLV=86,PHV=86,
P=8400F ,P=84C07,P=391C%,P=23,F=24,P=71930,
P=34660,F=36376,

C-18
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APPENDIX C
(EXAMPLE 4)

~

" CORRELATION AND REGRESSION ANALYSIS PROGRAM
FOR LAKE TROUT IN LAKE MICHIGAN

PGM=REG,PURP=307/EPA,
A=21MICH,5=610348,S=530127,A= ZIINDNR S=001,

PRV=74990,PLV=29,PHVY=29,PRVY=74995,PLV=86,PHY=86¢,

P=23,P=26¢,P=71930,P=34690,P=39376,

REGPARMS

PLOT ,5=610368,P=4,P=5,

PLOT ,S=610348 W P=2,P=4%,

PLOT ,S=61C343,P=3,P=4%,

PLOY 4S=530127,P=3,P=4,

PLOT 952001;P=3 21P=0,

STOPREG,
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S

CORRELATICHN & REGRESSION ANALYSIS Tw3 WALITY PARAMETERS SAME SITE.

STATION: 001
LATITUCE & LONGITUDE:

UMMLRY FAGE

LAKE MICKHIGAN OFF KIENTZELE DITC
41 43 00.0 086 55 00.0 4

ABSCISSA PARAMETER: 00024 LENGTH INCHES
ORDINATE PARAMETER: 71930 MERCURY TISMG/KG WET WGT
REGQUESTED ,
ANALYSIS FROM: 19758/ 4 TC: 1877710
RECEIVED
ANALYS1S FRDM: 1676/ 64/ 6 TG: 1977710727
REGRESSION LINE:® Y= -0.360 + 0.02820X
ORIGIN IS 0.0
CORRELATION COEFFICIENT: C.83
COEFFICIENT OF DETERMINATION: C.70
e R S L L T L DT LT rgope ey
x STANDARD ERROR OF ESTIMATE: CeCT7368 =
% STANDARD ERROR OF INTERCEPT: 0.1085%2 %
# STANOARD ERROR OF SLOPE: 0.C0369 =
* T VALUE FOR INTERCEPT: 3.318%90 *
# T VALUE FOR SLOPE: T.C7616 %
B T T A N e g P

NUMEER OF SAMPLE POINTS: 23
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SUMMARY FAGE

CORRELATION & REGRESSION ANALYSIS TwO QUALITY PARAMETERS SAME SITE.

STATION: 610346 LK MICHIGAN,MM=T7,MUSKEGON
LATITUDE & LONGITUDE: 43 13 C0.0 CB6 49 00.0 3

ABSCISSA PARAMETER: 00024 LENGTH INCHES
OROINATE PARAMETER: 71930C MERCURY TISMG/KG WET WGT
REQUESTED

ANALYSIS FROMS 1974/ 7 TO: 1979/ 5

RECEIVED
ANALYSIS FROM: 1974/ 7/16 TO: 1979/ 5/ 2

REGRESSION LINE: Y= -C.234 + 0.02290x
ORIGIN IS 0.0

CORRELATIDON CDEFFICIENT: 0.73
COEFFICIENT OF DETERMINATION: 0.53

4

L T g T e L L T T

x

* STANDARD EKROR OF ESTIMATE: 0.10644 *
% STANDARD EREFOR 0OF INTERCEPT: 0.06548 =
¥ STANDARD ERROR OF SLOPE: 0.C0272 =*
* T VALUE FOR INTERCEPT: +£7958 *
* T VALUE FOR SLOPE: 8.640979 =
x £

3+

1
1+
L34

PR R R R R R R SRR S R RS AR R T IR EREFF

3

NUMEER JOF SAMPLE PJINTS: 63
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SUMMARY PAGE

CORRELATION & REGRESSION ANALYSIS TwW3

STATION: 610348
LATITJUDE & LONGITUDE:

QUALITY PARAMETEKS SAME SITE.

LK MICHIGAN,MM=7,MUSKEGON
43 13 00.0 086 49 00.0 3

AESCISSA PARAMETER: 00023 WE IGHT POUNDS
DRCINATE PARAMETER: 71930 MERCURY TISMG/KG WET WGT
REQUESTED
ANALYSIS FROM: 1974/ 7 TQ: 1979/ 5
RECEIVED
ANALYSIS FROM: 1974/ 7/16 TQ0: 19797 5/ 2
REGRESSICN LINE: Y= Ce.l62 + 0.02963X
ORIGIN IS 0.0
CORRELATION COEFFICIENT: D«64
COEFFICIENT OF DETERMINATION: 0.4l
B L T R e ey
% STANDARD ERROR COF ESTIMATE: 0.11996 =%
% STANDARD ERROR QOF INTERCEPT: 0.0291¢ ¥
% STANDARD ERRQOR [OF SLOPE: 0.C04E5 =*
*¥ T VALUE FOR INTERCEPT: 4,£7140 *
* T VALUE FOR SLGPE: 651857 %
L L T R L T T e Y N T T A L o

NUMEER JF SAMPLE PJINTS: 63
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SUMMARY PAGE

CORRELATION & REGRESSION ANALYSIS TWO QUALITY PARAMETERS SAME SITE.

STATION: 610348 LK MICHIGAN,MM=T7,MUSKEGCN
LATITUDE & LONGITUDE: 43 13 00.0 086 49 00.0 =

AESCISSA PARAMETER: 71930 MERCURY ' TISMG/KG  WET WGT
ORDINATE PARAMETER: 3469C PCB-1254¢ TISMG/KG  WET WGT
REGUESTED

ANALYSIS FROM: 1974/ 7 TG 19797 5

RECEIVED
ANALYSIS FROM: 1974/ 7/16 T10:% 1979/ 5/ 2

REGRESSION LINE: Y= -0.837 + 24 .46172X
CRIGIN IS 0.0

CCRRELATION COEFFICIENT: 0.73
COEFFICIENT OF DETERMINATION: 0453

RSt e 2R r 2 S At R 2 2R -2 2 2 g S o

*x

* STANDARD ERRGR QOF ESTIMATE: 3.58416 *
¥ STANDARD ERROR OF INTERCEPT: C.99835 =
* STANDARD ERROBR OF SLOPE: 2492312 *
* T VALUE FOR INTERCEPT: 0.t3884 =
* T VALUE FOR SLOPE: £.2682% ¥

31
4%

e ke sl he ke e Ao ke o e ke we oo e Ko e S e oy Yool o she b e e s 3o whs o she A oo Ao she A ke
R R R R R R R RN R AR RN IR IR SRR

4
it

NUMEER OF SAMPLE PIINTS? 63
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SUMMARY PAGE

CORRELATION & REGRESSION ANALYSIS TWO CUALITY PARAMETERS SAME SITE.

STATIDON: 530127 LK MICHIGAN, MM=6,LUBDINGTON

V__.A

LATITULDE & LONGITUDE:

44 02 00.0 086 47 0C.0 3

ABSCISSA PARAMETER: 00024 LENGTH INCHES
ORCINATE PARAMETER: 7193C MERCURY TISKG/KG KET WGT
REQUESTED
ANALYSIS FRQM: 1974/ 6 T0: 1979/ 8
RECEIVED
ANALYSIS FROM: 1974/ 6/23 10: 1979/ 8/ 9
REGRESSION LINE: Y= -0.486 + 0.03647X
OKIGIN IS 0.0
CORRELATION COEFFICIENT: G.86
COEFFICIENT OF DETERMINATION: 0.73
E RS P St S 22 R S i - 2t g R et 2
¥ STANDARD ERROR OF ESTIMATE: C.10506 =
¥ STANDARD ERRQOR CF INTERCEPT: 0.06304 =
* STANDARD ERROR OF SLOPE: 0.C027G =
* T VALUE FOR INTERCEPT: 7.709C9 =
* T VALUE FOR SLOPE: 13.06415 =
kR e g e e s i a2 2 S S

NUMBER JF SAMPLE POINTS: 62

C-34



4

s et Gt sy mins e Y P h i s sy Sk S e s W s sty st Voot oo Wrnsh ot A Swnrd S S ks Sed Wil W o

X
X

X

X
XX

X
XXX X

»

¢780000 #-=-—==m=mecmceete e e dmmeeee{—mm—ecefmmmem e e——— -t
X
X
X
X
«060000 XXXX===m—m—mms o4 oo o e d e ce e mmemc o s mm— e e ——— et

42000C
«240000

Qo
o
O
o
o
0
.
o >

.
LWwEwd -V EONXO S TVE e UM

30.200C

26.525C

22.8500
INCHES

LENGTH
C-35

13.1750

15.5000,



APPENDIX C.
(EXAMPLE 5)

BACK DATA COLLECTION PROJECT

FISH TISSUE DATA

FOR
CADMIUM, MERCURY, & PCB's

Summary Tables & Pollutant maps
covering 2,688 monitoring locations
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POLLUTANT

Cadmium

Mercury

PCB's

SUMMARY BY MONITORING LOCATION *

NO. OF LOCATIONS

389
398
395
396

273
247
257
247

387
386
390
388

QUARTILE

Tower 25%
25-50%
50-75%
upper 25%

lower 25%
25-50%
50-75%
upper 25%

Tower 25%
25-50%
50-75%
upper 25%

TISSUE
CONCENTRATION mg/kg
(85th percentile)

<0.099
0.099-0.21
0.21-0.47
>0.47

0

0-0.075
0.075-0.70
>0.70

<0.06
0.06-1.34
1.34-8.30
>8.30

*Monitoring data for each station values set to zero when remark present and
85th percentiles computed.
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POLLUTANT

SUMMARY BY COUNTY*

. NO. OF COUNTIES

Cadmium 133
134
131
138

Mercury 108
102
111
112

PCB's 149
151
152
154

QUARTILE

Tower 25%
25-50%
50-75%
upper 25%

Tower 25%
25-50%
50-75%
upper 25%

lower 25%
25-50%
50-75%
upper 25%

TISSUE
CONCENTRATION-mg/kg
(85th percentile)

<0.15
0.15-0.30
0.30-0.64
>0.64
<0.01
0.01-0.063
0.063-0.32
>0.32
<0.19
0.19-2.48
2.48-10.5
>10.5

* Monitoring data aggregated by county, remarked data set to zero and 85th

percentiles computed.

(]

-40

Coastal data not included in county aggregate.
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