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DNI'J# EVALUATION RECORD

1. CHEMICAL: Propiconézole.
Shaughnessey No. 122101.

2. TEST MATERIAL: Propiconazole (CGA-64250}; Lot No. 850083;
91.7% active ingredient. an amber~-colored viscous liquid.

3. STUDY TYPE: Freshwater Fish, Early Llfe-Stage, Flow-Through
Toxicity Test. . Species Tested: Fathead Minnow (Pimephales
promelas). . .

4. CITATION: Surprenant, D.C. 1987. The Toxicity of CGA-~
64250 (Propiconazole) to Fathead Minnow (Pimephales
promelas) Embryos and Larvae. Study No. 87-8-2476.

-. Prepared by. Spr:.ngborn Life Sciences, Inc., Wareham, MA.
Submitted by C:Lba-Gen.gy Corporation, Greensboro, NC. EPA
‘MRID No. 417203-02.
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10. DISCUSSION OF INDIVIDUAL TESTS: N/A.
11. KATERIALS AND METHODS: -

A.

B.

D.

'Igg;;animglgz Fertilized fathead minnow (Pimephales
. promelas) embryos were obtained from in-house cultures.

Test Bystem: An intermittent-flow proportlonal diluter
{after Mount and Brungs, 1967) .with a dilution factor
of 50% was used. Diluter stock solutions (56 mg
a.i./ml) were prepared every 14 days by dissolving the
test material in acetone. The stock was injected into
the diluter mixing chamber resulting in a high test
concentration of 1.0 mg/l. The mixing chamber solution
was proportionally diluted to prepare the lower test
concentrations. _

The diluter delivered test solution to each replicate

test aguarium at a rate of 6 volume replacements per

day. The test aguaria were impartially positioned in a
temperature-controlled water bath (25 f1°C) and

illuminated (26-80 ft-candles) with fluorescent tubes

on a l6-hour light photoperiod. Each glass aquarium

measured 39 x 20 x 25 cm with a 19-cm high side drain
{solution.volume:. of..15.1). .The.diluter was allowed.to . ..i3® ..

' equilibrate for three days prior to test initiation.

The egg incubation cups were glass jars (5 cm O0.D., 8
cm high) with the bottoms replaced with 40-mesh Nitex®
screen. Renewal of the solution in the egg cups was
assured using a rocker-arm apparatus which gently
oscillated the cups. ‘

Well water which was supplemented with Town of Warehanm
untreated well water was used as dilution water.. The
water was aerated and stored in an epoxy-coated
concrete reservoir and had a hardness, alkalinity, pH,
and specific conductance of 30-36 mg/l as. Caco ’ 28 34
mng/l as CaCO;, 7.0-7.1, and 100 120 umhos/cm,

-respectively ,;;y,

Qgggg_. Thirty-five-day flow-through test. Based on
preliminary testing, five nominal concentrations '
(0.063, 0.13, 0.25, 0.50, and 1.0 mg/l), a solvent
control (18 ul acetone/l), and a dilution water control
were used.

Design: - Sixty embryos were impartially selected and
transferred to each of 14 egg cups, one cup per
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"aguarium. Two replicate aquaria were used per

concentration, control, and sclvent caontroel.

Dead embryos were counted dally until hatching was
complete. The percent survival at hatch was determined
based on the "number of live larvae and embryos per
incubation cup after hatching was completed compared to
the number of embryos per cup on test day 0." When no
more than 5 unhatched, viable embryos remained in each
cup, hatch was considered complete. ©On day 4, 40 live
larvae were impartially selected from the cup and
placed into their respective test aquaria.

Larvae were offered brine shximp nauplii three times
daily on weekdays and twice daily on weekends and
holidays. The aguaria were cleaned of excess food and
fecal material'when'necessary. The behavior and
appearance of the larvae were recorded daily. Larval
survival was assessed twice weekly. At the end of the
test (31 days post-hatch), the percent survival was
determined and the fish were weighed (wet) and
indiv1dua11y measured.

Temperature, dissolved oxygen concentration (DO), and

-pH. were measured.at test initiation in-all. test.aquaria.

and every day in alternating replicates of each level
for the remainder of the test. Hardness was measured
on day 0 and weekly thereafter in alternating
replicates of the control, solvent control, 1owest, and
highest test levels.

Samples of the test solutions (each agquarium) were
taken on test days 0, 4, 11, 18, 25, 32, and 35 for
determination of the concentration of proplconazole by
high pressure liquid chromatography (HPLC). On day 21,
the low, middle, and high concentratlons were
resampled. .

;at;stics: For each endpoint. the dilution water
control and solvent control: data were compared using
one-way analysis of variance (ANOVA). Embryo survival,
post-hatch survival, total:.length, and wet weight data
wera analyzed. The arcsine square root transformation
was used on the survival at hatch and survival at
termination data. Analysis of variance with a
subsequent comparison of means procedure (Williams'
test) were used to determine any significant
differences between the exposure groups and the pooled

. controla. All statistical conclusions were made at

ps0.05. .
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12. REPORTED RESULTB: No visible signs of undissolved test

material were noted in the test solutions. The mean
" measured concentrations for the 35-day test were 0.069,

0.12, 0.21, 0.43, and 0.97 mg/l (Tables 2 and 3, attached).
These values represent 110, 92, 84, 86, and 97% of nominal
concentrations (Table 3, attached). “A minor diluter systen
malfunction, detected and corrected on day 18 of the
exposure period, was responsible for the modest decrease in
measured concentrations at that sampling interval."

Embryo survival and fry survival data are summarized as
percentages in Table 4 (attached). The number of embryos
successfully hatched in the exposure concentrations was not
significantly different from the pooled controls. However,
the survival of larvae at the highest test concentration was
significantly reduced when compared to the pooled control.
The mean lengths and weights of larvae exposed to 0.97 mg/l
were significantly lower than the pooled control (Table 4,
attached). No sublethal effects were observed in this test.

Summarized water quality measurements are given in Table 1
{attached). Mean DO ranged from 6.2 to 7.5 mg/l and the pH
was 6.6-7.3. The mean temperature was 24°C.

13. BTUDY AUTHOR'S ] UBIONS/QUALIT ASEUR EAL i8:
- Based on significantly reduced larval survival and growth at -
0.97 mg/l, the maximum acceptable toxicant concentration
(MATC) for fathead minnows was >0.43 mg/l and <0.97 mg/1.

The geometric mean MATC was 0.65 mg/l.

Jo

Quality Assurance and Good Laboratory Practices Compliance
Statements were included in the report, indicating that the
study was conducted in accordance with EPA Good Laboratory
Practice regulations except in the case of the
characterization and verification of the test substance
~identity.

- 14.

A. Test Procedure: The test procedures were genérally in
accordance with the SEP or ASTM .(1987), except for the
following: T ' :

The relative standard deviation (RSD) for fish weight
of replicate 2 of the solvent water control was 55%.
The RSD for growth in any control replicate must be
less than 40% for a test to be considered valid.

ASTM (1987) suggests that the embryonic stage at the
beginning of the exposure be determined as precisely as

4
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- possible. The precise embryonic stage was not

determined in this study.

The SEP states that a minimum of 4 repiicates with 20
enbryos each should be used. ASTM allows a minimum of
2 replicates with 40 embryos each. This study followed
the ASTM protocel and used 60 embryos per replicate.

The report did not indicate whether food was withheld
from the fish during the last 24 hours of the test.
The SEP recommends discontinuing feeding at least 24
hours prior to test termination.

The accuracy of the flow=-splitting mechanism used to
deliver the test solution to the replicate aquaria
should be checked frequently during the exposure. The
report does not state if the accuracy of the mechanism
was checked. :

$l8®* The reviewer analyzed survival
at hatch and at termination following arcsine square
root transformation. Survival at hatch data met the
assumptions of normality and homogeneity of variances
and were analyzed using one-way ANOVA (Toxstat Version
3.3). BSurvival at termination data did not meet the
homogeneity of variance assumption and were analyzed
using theé Kruskal-Wallis test. The test material had
no effect on survival (printouts 1 and 2, attached).

'The length and weight raw data were analyzed using two-

way ANOVA and Bonferroni's test (Crunch Version 3).
Compared to the solvent control, only growth at the
highest concentration, 0.97 mg/l, was significantly
affected (printouts 3-6, attached). However, compared
to the dilution water control, growth at concentrations
20.21 mg/l was significantly decreased.

Discussion/Results: The weights of sdlvgntuccntrol

fish in replicate 2 had a RSD of 55%. THis ‘RSD.is too
high to consider the test acceptable and may ifdicate.
that unidentified stress was-present during the test.
The highest concentration of acetone used (18 #l/1) was
present in the solvent control and 0.97 mg/l mean
measured test concentratjon. Survival in these two
levels was 89 and 73%, respectively. Survival in all
other levels was 94 to 100%. Length and weight of
solvent control fish was lower than dilution water
control fish. Though the maximum solvent S
concentration was lower than the guideline recommended
maximum, the growth and survival of the fish appears to

5
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- have been affected by the acetone in the solvent
control and 0.97 mg/l groups.

. Since acetone appeared to affect the test organisms and
~the four lowest concentrations contained liess acetone,
the data from these treatment levels should be compared
to those of the dilution water control. :

This study is not scientifically sound and does not
meet the guideline requirements for a flow-through,
early life-stage toxicity test for fathead minnows.

The relative standard deviation for fish weight in one
of the control replicates (55%) was unacceptable,
Under the conditions of the test, the MATC was >0.12
and <0.21 mg/l mean measured concentrations, based on
the most sensitive biological parameters, larval length
and weight (geometric mean MATC = 0.16 mg/1).

‘D. [} the 8t H
(1) élassitication: Invalid.
(2) Rationale: The relative standard deviation for
fish weight in one of the control replicates (55%)
was unacceptable. '
(3) Repairability: No.
18, ION O] ~LINER FOR STUDY: Yes, 06-26-92. |
REFERENCE: ASTM. 1987. Proposed new standard guide for

conducting early life-stage toxicity tests with fishes. . Draft
No. 1l2..
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Page is not included in this copy.

Pages z through ZC) are not included in this copy.

The material not included contains the following type of
information:

__ Identity of product inert ingredients.

____ Identity of product impuritieé.

____ Description of the product manufacturing process.

______ Description of quality control procedures.

____ Identity of the source of product ingredients.

__ Sales or other commercial/financial information.

A draft product label.

_____ The product confidential statement of formula.
Information about a pending registration action.

::ngi FIFRA registration data. .

_____ The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential

by product registrants. If you have any questions, please
contact the individual who prepared the response to your request.




PRINTOUT # 1

417203-02, PROPICONAZOLE, SURVIVAL AT HATCH
File: A:41720302.FHM Transform: ARC SINE(SQUARE ROOT(Y))

Shapiro Wilks test.for normality . o
Data PASS normality test at P=0.01 level. Continue analysis.

Bartletts test for homogeneity of variance
Data PASS homogeneity test at 0.01 level. Continue analysis.

ANOVA TABLE
source  oF ss Ms - F
Between e ~ o.046  o.008  o.are
Within (Error) 7 0.114 : 0.016
Total 13 | 0.160 | - ) -
“critical F value =  3.87 (0.05.6.9) T i

Since F < Critical F FAIL TO REJECT Ho:All groups equal

DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment
_ TRANSFORMED MEAN CALCULATED IN _
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
h | . SOLVENT CONTRL 1.246 0.890
2 DILUTION CONTRL 1.178 . 0.850 0.52¢
4 . 0.12 1.114 0.805 1.030
5 0.21 1.224 0.880 0.166
&6 0.43 . 1.137 0.815 0.853
7 0.97 1.104 0.785 1.11¢0
Dunnett table value = 2,82 (1 Tailed Value, P=0.05, df=7,6)
DUNNETTS TEST =~ TABLE 2 OF 2 A Ho:ControI<Treatment
NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL- FROM CONTROL
1 SOLVENT CONTRL 2 s At
2 DILUTION CONTRL 2 0.298 " - 33.5 | 0.040 -
3 0.069 2 .0.298° 33.5 ~0.010
4 0.12 2 0.298 33.5 0.085
5 0.21 2 ) 0.298 33.5 0.010
6 0.43 2 0.298 33.5 0.075
7 0.97 2 0.298 33.5 0.105 -
L4
\%
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PRINTOUT .# 2
417203-02, PROPICONAZOLE, SURVIVAL AT TERMINATION

File: A:41720302.DT2 Transform: ARC SINE(SQUARE ROOT(Y))

t-test of Solvent and Blank Controls HO:GRP1 MEAN. = GRP2 MEAN
GRP1 (SOLVENT CRTL) MEAN =  1.2381  CALCULATED € VALUE =  —3.9759
GRP2 (BIANK CRTL) MEAN =  1.4603 DEGREES OF FREEDOM = . 2
DIFFERENCE IN MEANS =  -0.2222

—— A o ———" . S - y— - — - —— — e —— . — - S e e o

TABLE t VALUE (0.65 (2), 2) = 4.303 NO significant difference at alpha=0.05
TABLE t VALUE (0.01 (2), 2) = 9.925 NO significant‘dirfgrence at alpha=0.01

Shapiro Wilks test for normality T
Data PASS normality test at P=0.01 level. Continue analysis.

Hartley test for homogeneity of variance.

Bartletts test for homogeneity of variance :

These two tests can not be performed because at least one group has
Zero variance.

Data FAIL to meet homogeneity of variance assumption.

Additional transformations are useless. _

KRUSKAL-WALLIS ANOVA BY RANKS - TABLE 1 OF 2 (p=0.05)

1
Ll —— LT -———

TRANSFORMED  MEAN CALCULATED IN RANK

GROUP IDENTIFICATION MEAN ORIGINAL UNITS suM
1 SOLVENT CONTRL 1.238 . . 0.890 '~ 7.500
2 DILUTION CONTRL 1.460 0.9%0 21.500
3 0.069 1.460 0.990 - 21.500
4 0.12 - 1.324 0.940 11.000
5 0.21 1,387 0.965 15,500
6 0.43 1,492 . 1.000 25.000
7 0.97 1.031 : 0.730 3.000
Calculated H Value = 11.875 Critical H value Table = 12.590

Since cCalc H < Crit H FAIL TO REJECT Ho:All groups are equal.
DUNNS MULTIPLE COMPARISON - KRUSKAL-WALLIS «~ TABLE 2 OF 2 (p=0.05)_

- A e . - - -—— A S S e e Sy S A e T . v

S GROUP T
: TRANSFORMED ' ORIGINAL 0 00 0 0 0 0~ . [
+ GROUP IDENTIFICATION MEAN MEAN 7271 45236 +':"
7 - 0.97 1.031 0.730 -\~
1 SOLVENT CONTRL 1.238 0.8%0 ", \
4 0.12 1.324 0.940 . , \
5 - 0.21 1.387 0.965 . . , \
.2  DILUTION CONTRL 1.460 S 0.990 . . . .\
3 0.069 - 1.480 0.990 . . . ., .
6 0.43 1.492 1.000 . . . .. .\ _
* = gigniticant difference (p=0.05) "« = no significant difference

Table g value (0.05,7) = 3.038 SE = 4.109

fuliy




o o ‘ I . 'PRINTOUT # 7

TITLE; 417203-02 Pwicwzm. SURYIVAL AT HATCH

FILE) A1dY .
TRANSFORM1 ARC SINE(SQUARE KOOT(Y)), MUMBER OF GROUPS: 7
GRP IDENTIFICATION REP VALUE TRANS VALUE
1 SOLVENT CONTAL 1 0.9500 1.3453
.1 SOLVENT CONTRL 2 0.8300 1.1
2 DILUTION CONTRL 3 0. 8000 1.1071
2 DILUTION COMTRL - 3 0. 5000 1,2490 ‘
3 . 0089} 4.9200 1.2840
3 0.08% 2 0.8800 .27, - .
a 0.12 " 1 0.7800 1.0826
4 0.12 2 0.8300 1.1458
5 0.21 -3 0.9300 1.3030
5 0,21 2 0.8300 1.1458
6 .43 3 0.7300 1.0244
6 0.43 2 ¢ 9000 1.2490
7 0.97 1 0.93000 1.2490
7 0.9 3 0.6700 0. 958y .
TITLE: 417203-02, PROPICONAZOLE, SURVIVAL AT TERMINATION . . R
FILE: A:41720302,072 . -
TRANSFORM: ARC SINE(SQUARE ROOT(Y)) : WUMBER OF GROUPS: 7
GRP IDENTIFICATION - REP VALUE TRANS VALUE
1 SOLVENT CONTRL 1 0.2300 1.3030
1 SOLVENT CONTRL 2 0.8800 1.1731
2 OILUTION CONTAL 1 0. 8800 1.4289
2 DILUTION CONTRL 2 1.10000 1.4917 N\
3 0.089. 1 0.5800 1.4289
3 o.089 2 1.0000 1.4p17
H .32 3 | 0.0800 1.3453
4 0,12 2 0.9300 1.3030 -
s 0.21 3 0. 9900 1.4289
H e.21 2 ©.9500 1.3483
é 0.43 1 1.0000 1.4517
6 43 2 1.0000 - . L.A917
7 .97 } 0.8300 1.1458
7 0.97 2 ©.6300 0.9169
. .
' .
£
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U : ° PRINTOUT 4 8

Data 1istin File: proplcen Dete; 08-26-1992
Obs.  COME REP  WEIGHT LENGTH
1 1.0000 1.0000 0.3745800 23.0000 :
2 1.0000 1.0000 0.3¥95900 34. .
3 1.0000 1.0000 0.291300 31.0000
4 1.0000 1,0000 0.252300 29.0000
5 1.0000 1.0000 0.228300 23.0000
6 1.0000 1.0000 ©.266700 29.0000
7 1.0000 1.000¢ 0.247300 30.0000
8 1.0000 1.0000 0.051100 18.0000 . )
9 1.0000 1.0000 0.437400 33,0000
10 1.0000 1.0000 0.233600 30.0:
11 1.0000 1.0000 0.227700 2&.0000 - -
- 12 1.0000 1.0000 0.260000 29.0000
13 1.0000 1.0000 0.225300 29.0000
14 1.0000 1.0000 0.315800 32.0000
15 1.0000 1.0000 D.208600 31.0000
16 1.0000 1. 0.4068100 34,0000
17 1.0000 1.0000 O.227800 29.0000
18 1.0000 1.0000 0.350200 33.0000
1% 1.0000 1.0000 0.278800 12.0000
20 1.0000 1.0000 0.173500 27.0000
21 1.0000 1.0000 0.180100 28.
22 1.0000 1.0000 0.216000 29.0000
22°1.0000 1.0000 0:293400 32.0000 -
24 1.0000 1.0000 0.374500 3%5.0000 B
25 1.0000 1.0000 0.401300 13.0000
26 1.0000.1.0000 0.232200 28,0000 '
27.1.0000 1.0000 0,372100 33.0000
26 .1.0000 1.0000 0.261300 30.0000
22 1.0000 1.0000 0.232600 28.0000
30.1.0000 1,0000 D.113800 .26.0000
21 1.0000 1.0000 0.314000 29.0000
32 1.0000 1.0000 0,233000 ‘30.0000
33 1.0000 1.0000 0.263500 27.00
34 1,0000 31,0000 0.056700 19.0000
33 1.0000 1.0000 0.281100 30.00
38 .1,0000 1,0000 0.438200 35.0000
37.1.0000-1.0000 0.281000 31.0000
38 1.0000 2,0000 0.227100 2§.0000
39 1:0000 2.0000 0, 185300 26.0000
40 10000 2;0000 0,201100 28.0000
41 .1,0000 2.0000 0,202100 27.0000
42 1.0000 2,0000 D,256400 30.
43 1,0000 2.0000 0.284000 33.0000
44.1.0000 2.0000 0. 168400 26:00QD
45 1.0000 2.0000 0.202800 32.0000
46 1,0000 2.0000 0,232800 30.0000
47 1.0000 2.0 0152100 28.0000
48 1.0000 2.0000 0.488900 35,0000
49 1.0000 20000 0,2333100 29.
50 1.0000 2.H006 0.227600 28.0000
3171.0000 2.0000 0.180900 28.0000
52 1.0000 2,0000 ©.073%00 21.0000
53:.1,0000 ‘2.0000 0,146300 26.0000
54 .1.0000 :3.0000 0.203100 27.0000
55,0000 2.0000 0,224700 29.0000... - - . e . . - .

Obs.,  CONC REP  WEIGHT LENGTH : Y
£6-1,0000 2.0000 0,243800 29_0000 : :
£7 1J000C 2.0000 01247200 31.0000 :

58 1.0000 2.0000 0.201300 26.0000
59 1.0000 2.5000 0.262600 28,0000
60 1.0000 '2.0000 0.258600 30.0000
61 1.0000 2.0000 ©0.193000 2a.0000
62 1.0000 2.0000 0.205100 28.0000
63 1.,8833 2.0000' 0. 170800 Z8B.
64 -1, 2,000 0.259900 30,0000
65 1.0000 '2,0000 0.264000 30,0000
6€ 1,0000 2.0000 0.276900 30.0000
67 1.0000 2.0000 0.394000 35.0000
68 1.0000 2, 867000 41,0000
h R.0000: 0449000 15. 0000
~0000: 0.108600 23,0000
10000 2 0,126900 26.0000
. 0.337200- 32,0000
1.0000 0.301700 32.0000
10000 0: 318800 32.0000
1.0000 ©.110100 :s.-goon
<0000 0, 189700 28. .
1.0000 0,388800 34 D000 : :
: 6.3 28,
o.};ooow.-au 24,0000 ..
0000 0.478100 38.0 b -
10000 0.341400° 34 0000 -
1,000 0. 357 34 .
imnooa 0.336100 4. : .
ABO0D 0. 367700 340000 -,
,l,moou-ni.gzssoo n .\gggo .
1.0000-0.358100 33.0000
140000 0. 867300 380000 e .
0000 0. 388100 34.0000
+0000" 04230 29.0000
i '.gooo‘n. 373700 33.0000 -
0000 0. 507000 37,0600
- 4506000 0. 32.0000
% AB!
0, 19 !
“0ai2d
&%‘31
Bisni w-p - DU -
'1i0000. 01387000 327 6000 . ’ '
0000 ouumofgg.nooo . - o ] {
5.-
. 1
1]
R 1




[ 1 3 ¥
Obs.,  CONC REP  WEIGHT
111 2.0000 2.0000 0.319400
112 2.0000 2.0000 0.372000
113 2.0600 22,0000 0.507400
114 2.0000 2.0000 0.219700
115 2,0000 2,0000 0.479500
116 2,0000 2.000C 0.3770
ﬂ; g.g& 2.0000 o.z;gno
. 2.0000 0. 3
119 2.000¢ 2.0000 0.433500
120 2.0000 2.0000 0.171200
121 2.0000 2.0000 0.397000
122 2.0000 £.0000 0.393600
123 2.0000 2.0000 0,385400
124 2.0000 2.000C 0.409800
125 2.0000 2,0000: 0. 417000
126 2,0000 2.0000 9.372400
127 2.0000 2.0000 0,522800
128 2.0000 2.0000 0,408700
129 2.0000 2.0000 0.A4G8E
130 2.0000 2,0000 0,337000
121 2.0000 2.0000 0,252100
132 2.0000 2.0000 0Q.443300
133 2.0000 2,.0000 0.324400
134 2,0000 2.0000 0,323300
134 2.0000 2.0000-0.191200
136 2.0000 2.0000 0,49130
137 2.0000 2.0000 0,386
138 2.0000 2.0000°8,440100
138 2.0000 2.0000 0.362400
140 2.0000 '2.0000 0.345000
141 2.0000 2,0000 0.397000
142 Z2.0000 2.0000 ©.519400
143 2.0000 2.0000 '0. 464800
144 2.0000°2.0000 D.178400
148 2.0000-2.0000 0.529400
146 2,0000 2.0000 0.358900
147 2.0000 2.0000 ,25)600
148.2.0000 2.0000 :0.487900
149-2,0000 2. 0600 0. 4559
150 2,0000 2.0000 0.495700
151 3.0000:7.0000 0.4186
1562 3.0000: 1.0000 9.3908100
15% 3.0000, 1.0000 0, 298400
154 3.0000 1.0000 9.396000
155 3.0000 1.0000.0.243500
156 3.0000 1.0000. 0.277600
157 2.0000 1.0000 -0.258800
158 3.0000° 1.0000 '0.257700
159 2.0000 1.0000 0.326700
180- 3.0000.1. 0000 0.347500
161 3.0000 %,0000 D.353200
mg 3.0000°' 1. 0000 0. 4068
163- 3,0000°1.0000 0.350800
164 3.0000 71,0000 0379500
165 3.0000:1,0000 0.312400
Obs.. CONC - REP ', WEI
166" 3.0000 1.0000 0.387200
167 3.0000 1,0000 0,464200
168 13,0000 10000 0.342100
169 3.0000 1.0000 0.2E
170 3.D000 1,0000 O;¥4l
171 3.0000 1.0000 ¢.274100
172 3.0000 1. 0000 0:117300.
173. 3.p000 - 1,i0000 0230100
174 3.4 1170000 0. 349600
17%°3.0000 1.0000 Q.438100
17€: 3.0000.1.10000 0. 51
177 .3.0000 1..0000 0.394700
178 31,0000 1.0000 0336000
.429100
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Obs.  CONC REP  WEIGHT L|
221 31.0000 2.0000 0.316600 34,0000
222 3.0000 2.0000 0,365300 33.0000
223 3.0000 2_0000 0. &4 .

224 3.0000 Z.0000 ¢.273900 31.0000
223 3.0000 2.0000 0.307800 33,0000
226 3.0000 2.0000 0.451400 13.

227 3.0000 2.0000 0.23850G0 31,0000
228 3.0000 2.0000 0.394600 38.0000
229 3.0000 2.0000 0.348600 32.0000
230 4,0000 1.0000 0.350600 33.0000
231 4.0000 1.0000 0,244500 28,0000
Z23% 4.0000 1.0000 0.352900 31.000

233 4.0000 1.0000 0.245600 30.0000
2J4 £.0000 3.0000 ©0.367500 34.

235 4.,0000 1.0000 0.287000 29,0000
236 4.0000 1.0000 0.441000 37.0000
237 4.0000 1..0000 0. 396500 31,0000
238 4.0000 1.0000 0.3E2R00 34.0000
239 4,0000 1,0000 0.27850GC 32.0000
240 4.0000.1.00000.238000 30,0000
241 4.0000 1.0000 0,305100 29,0000
242 4.0000 1.0000 0.473200 36.0000
24) 4.0000 1.0000 0,32790C 31.0000
244 4,0000 1.0000 0.223900 30.0000

248 4.0000 1.0000 0,484200 36,0000
244 4,0000 1.0000 O.366500 35,0000
247 4.0000 1,0000 0,373 0000
248 4,0000 1.0000 0,299800 31.0000
249 4.0000 1.0000 '0.356400 33.0000
250 4.00001.0000 0.337600 32,0000
281 4.0000 1.00000.273400 28.D000
252 4.0000 1.000C '0.373000 34.0000
253 4.0000 1.0000 0.4£1700 35.
264.4.0000.1.0000 ©.370300 24.0000
258 4.0000°1.0000 0,338100 29,

256 4.0000 1.0000 ©.205100 2§.D000
257 4,0000 1.0000 ©.296000 331,D000
258 4.0000 1.0000 0.389100 33,

259 4.0000 1.0000 0.272800 31.0000
260 4,0000 1.0000 “0.478600 ‘34,0000
261 4.0000 1.0000 -0.265800 “31.0000
262 4.0000 1.0060 0,356200 33.0000
263°4.0000 1.0000 ©.280100 10,5000
264 4,.0000 1.0000. 0.434600 35,0000
265 4.0000 1.0000 ©.301800 31.0000
266.4.0000:).0000 0.207106 20.0000
267 4.0000 1.0000 0332700 31,0000
268 4,0000°2, 0.342600 33,0000
269 -4.0000 2,0000 0.313500 31.0000
270-4.0000.25 0000 0.296800 32.00
271 4.6000 2.0 0.287900 31,0000
272 4,0000 2.0000 0.370000 33.0000
273.4.0000 2:0000 0.41 94|

274 4.0000.2,0000.0.370500 34,0000
275 4.0000.2.0000 0.261000 50,0000

Obs. CONC . REP WEIGHT LENGTH
276 4.0000-2,0000 0.385700 27 .0000

4.0000°'2. 0000 0.326400 33.000
283 4.0000 2.0000 ©,379100 34.5000
284 4,0000 '2.0000 0.442300 33.0000
285 4.0000'2.0000° ©.374160 32,0000
286 2,0000 .2 0OO0 ©.241800 31,0000
287 £.00D0,2.0000°8.213000 290000
2,0000 0. 0y

;
:

21 412000 £,0000 i
. 51
292 4.0000 230000 0,28 .
£93. 40000 2;0000. 0.2 31.0000
294-4,0000 20000 o--_gz.oon
295 4.0000 2.0000 0,353 mggoo
296, 4.0000 2. ooc.gu 33.0000
‘297 4.0000 2,0000 gi 92800 34, 0000
goa;_;_»ooool ‘mgooo;; . 47,0000
99: 410000 27 '0.381700 33.6000
200, 4,0000 ‘20000 0.382100 34,0000
301:4.0000 20000 0525600 . 31.0000
- #0000 12 50000:0; uan_,ag.u
303. 410000 131000 6409900 ; 5 . 500D
”‘i; 240000 ' 0208800 30
305250000 110000 :0,241400 29.0000
J0BLST ooon_iboou;oaganoo‘aa. 00
S 1800 20 doicoe
h I i 4, -
200.5.0000 1 ;0000701274100 31 . 0000
ﬁ X 4 80006 0.
12 [
13! [+)
1
1
318;
k3l
s
319k
3208
33
3227
3% 1550008
418, y I 32 . 0000
3¢ '3 (hooo (5223900 2410800
g B ¥ h 1
3271630000 11p000 5255800 30, B0
328810000 “1: 0:J67900 ;34 . 0000
Sz 80000 . g._ 383
3305550000 278300 '31.0000

-

PRINTOUT #1i0




Obs,  CONC REP  WEIGHT - LENGTH
331 5.0000 1.0000 0.300500 31.0000
332 5.0000 1.0000 D.348000 34,0000
3.0000 1.0000 0.312600 32.000C
334 £.0000 1.0000 0.439300 36,0000
335 5.0000 1.0000 0.307000 32.0000
337 10000 1:0000 0-5ass00 35 0000
338 5.0000 1.0000 0.317300 33.0000
32D $.0000 1.0000 0.231400 28,0000
340 5.0000 1.0000 0.334300 31.0000
341 £.0000 1.0000 0.236000 29.
342 5.0000 1.0000 0.422000 34.0000
343 5.0000 1.0000 0.267600 32.0
344 £.0000 2.000D 0£.210500 £9.0000
345 5.0000 2.0000 0.430500 35,0000
348 §.0000 2.0000 0.369400 32.0000
347 .5.0000 2.0000 0, 0 35,0000
348 5.0000 20000 0. .31.0000
349 £,.0000 2.0000 0.253100 ‘29,0000
350 5.0000 2.0000 0.310800 29.0000
351 £.0000 2.0000 0. 0 32.0000
382 5.0000 2.0000 0.369000 33.0000
353 5.0000 2.0000 0.220300 2§.0000
354 5.0000 2.0000 0.400600 34,0000
355 5.0000 2.0000 0.275800 10.0000
356 5.0000 2.0000 0,256100 11,0000
357 $.0000 2.0000 0.264500 28,0000
368 £.0000 2.0000 0.202700 33.0000
389 $.0000.2.0000 0.395400 34.0000
360 5.0000:-2.0000 0.379500 34,0000
361 5,0000 2,0000 0.381100 32.
362 5.0000 2:0000 0.42%500 35.0000
3€3-.5.0000 2,0000 0.272200 31,0000
364 .5.0000:2.0000 0.393900 34,0000
365 _5.0000 2.0000 0.257100 30,0000
366 5.0000 2.0000 0.247600 31.0000
367 8.0000.2.0000 0..370800 33,0000
368 °5.0000 2,0000 0.243700 30,00
366 5.0000 2. 0.384300 35.0000
370 5.0000 {2.0000 ‘0. 380100 34.0000
371 £.0000-2.0000 0.306500 32.000
372 §.0000°2.D300 0. 20,0000
373 £.0000 2.0000, 0.204100 28.0D000
374 E,0000 2,0000 0.222400 27,0000
378.5.0000 2.0000 0.302400 32.0000
376 2.0000 2.0000 0.285500 31,5000
277 5.0000 ‘z.gooo-b. Q 25,000
78 g.onoogz; 000 0.287100 30.0000
379 5.0000.2.0000 0.314000 31.5000
38050000 2, 0000 "0.381400 33, 000
381 :5.0000°2.0000 0. 301900 21.0000
382 40000 1.0000 . 450900 35:D00G
383 s.uooo,afgggo_o. £7800 31.
384 60000 1.D000 0.241400 . 29. 0000
385 &.0000 1.0000°0.208300 27.5000
Obs. CONC REP '~ WEIGBHT LENSTM
3B€ 6.0000 }.0000 B.231300 28,0000
347 6.0000 1.5000 0.345300 32.0000
388 6.0000 1.000G 0.223000 30.0000
289 6.0000 1.0000 0.287900 31,
390 -5.0000 1,0000 0.440500 35,0000
391 £.0000 71,0000 0.284800. 30,0000
392 6.0000 1.0000 0.240100 27.5000
393 6.0000 1.0000 0.221900 26.00
394 €.0000 1.0000 0.344100 31.0000
395 s,noog_&uhuon.p.zaslonrze.aaon
‘39€ 6.0000 1.0000 0.112500 2;
357 9.0000 10000 . 0
398 6,0000 1. E
9% s.nggg 1;9000 0
400 n.g 170000
401 £.DO0O 4.0000-
402 5.0000 1; :
401 §.,0000 1:000
404 6.D000 1.D000 O
405 6.D000:. 170000
408 “;833“"““‘“"- ]
452 870000 118098 &
409 £.0000 1, 0000
410 6.D000 1,8000.
411 6 0 10009
443 s 1loeee
000 1., 0000
14 €./0000 1.0000
'8:0003 17608
Ll .
- § 0000
* 18006
'130000:
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