
1. CHEMICAL: 

chemical name: 3,6-bis (2-chlorophenyl)-1,2,4,5-tetrazine 
corttmn name: clofentezine 
tradename: ApolloSC 
structure: N- N 

CAs #: 74115-24-5 .=~op.de.*lre c~ c t  

Shaughnessy #: 125501 z d l ~ r o  bcn& ( ~ ~ c h k ~ b c n o ~  ( i n e l  
hIdva:,;de 

2. TEST MATERIAL: n.a. 

3. STUDY/ACTION TYPE: supplement to fish bioaccmlation study 

4. STUDY IDENTIFICATION: Note that these three documents comprise a single 
st*. 

Hill, R.W. Determination of the Accumulation and Elimination of: 
[14C1Clofentezine in Bluegill Sunfish ( M s  macrochirus?. dated 8/4/87, 
received EPA 10/5/87 under kc.# 403635-01. 

Arnold, D . J . and Newby, S . E . W78 CLOFENTEZINE : Bioc!oncentration of 
Clofentezir~ in Blueqill Sunfish: Analysis of radioactivity in Fish Tissues 
(Supplement to Oriqinal Report 1 performed by Scherinq Agrochemicals 
Limited, Essex, England. sponsored by Nor-Am Chanical C m y ,  Wilmington, 
DE. dated 1/5/88, received EPA 1/12/88, under kc.# 404679-12. 

Hill, R.W. (W-70 Sum1 1) Detemination of the Ilccurulatio~~ and Elimination 
of [14Cl Clofentezine in Bluesill Sunfish (kpmus macrochirus) -1-t 
to Oriqinal Report. Nor-Am Chemical capany. dated 1/5\88, received EPA 
1/12/88, under A m . #  405522-01. 

5. REVIEWJD BY: 

Typed-: E. BrinsonConerly c m @ - v  ~ F ~ / P P  
Title : Chemist, Review Section 3 
Organization: EAB/HED/OPP 

6. APPROVED BY: 

T y p e d N a r r r e :  EZrulRegelm 
Title: !hpervisory Chemist, Review Section 3 
Organization: EAB/HED/OPP 

Although there are still deficiencies in this study, EAB will consider the 
data requirement satisfied. The submitted data, as well as other 
environmental fate data, suggest that bioaccumlation of the parent conpund 
will not occur in the aquatic environment, based on short hydrolytic half 
life and low soil mbility. 



We defer to Toxicology and Residue Chemistry regarding whether degradates 
are a matter of concern and require additional studies. 

9. BACKGROUND: 

This compound is used in aple and pear orchards, and resulting pomace m y  
be used as an ingredient in animal feed. Tolerances for pears, apples, 
apple pomace, and liver, milk, meat, and meat byproducts .were proposed but 
not accepted as of 4/26/88. 

The data base on the parent conpound is as follows: 

hydrolysis -- labile -- t,,, from 248.8 hr at pH 4.95 to 34.4 hours at pH 
6.98 to 4.3 hr at pH 9.18 -- the principle product is 2-chlorobenzoic 
(2-chlorobenzylidine) hydrazide, which further degrades to 2- 
chlorobenzonitrile and 2-chlorobenzamide 

photolysls -- 
aqueous -- labile -- t,,, < 7 days at pH 5 
soil -- stable -- 85.9% prent remined after 31 days ! 

k 
soil metabolism -- moderately labile -- t,,, 4 -- 12 wks, products were CO, 

and a minor amount of 2-chlorobenzoic acid (interim report--final 
report is not in the file) 

1- -- no sisnificant leachmg of parent or deqradation products 
soil dissipation -- no leachinq indicated -- t,,, 32.4 - 83 days 

further information requested, not yet received 
fish bioacdation -- discussed in this review 

These data indicate a relatively short-lived, non-mobile compound. 
Particularly since the hydrolytic t,,, is so short, bioacamlation in fish 
seems unllkely under enviromntal conditions. 

10. DISCUSSION OF INDIVIDUAL TESTS OR STUDIES: 

A. Study Identification 

B. Materials and Wthods 

The original Sutmission is described in EBC review of 1/27/88 -- pH was 
ca. 7. 

extraction protocols 

a) Viscera and edible tissue were macerated first with 50 ml 
acetone/dichloromethane (DCM) (90:10), then with 50 ml 
methanol/water (80:20); then filtered through paper. 
Residues were soxhlet extracted 18 hrs with n l e t h a n o l .  



Storage containers were washed with either acetone or 
methanol to remove any adhering radioactivity, and added to 
the macerates before filtration. 

Non-edible tissues were soxhlet extracted in methanol for 18 
hours. 

Total radioactivity was determined by LSC. Combined extracts 
frm maceration and extraction were brought to a -11 volume 
by rotary evaporation for HPLX: analysis. 

b) Viscera, edible tissues, and non-edible tissues were 
separately soxhlet extracted for 18 hrs with DCM followed by 
acetonitrile/water (80:20), and analyzed as above. 

analysis of unextracted radioactivity -- Following extraction, residual 
tissues were combusted and evolved IlQClOa was trapped and 
counted. 

analysis of 'polar' radioactivity in extracts 
method 1 -- an aliquot was taken to dryness and the residue! 
dissolved in 6M HC1 and heated at 110°C for a total of 17 hrs.' 
S I X :  analysis showed that all radioactivity moved with the solvent 
front . 
method 2 -- a dry residue of the HPLC eluant was prepared and 
dissolved in 48% HBr. This preparation was digested at ca. 110°C 
for 2 hours. Volatiles were trapped by rtreans of a water-cooled 
condenser. The digested material was diluted with disti 1 led 
water, and extracted with diethyl ether (DEE) .  The ether was 
partitioned with 0.M NaOH and the ether portion discarded. The 
aqueous layer was then acidified and extracted 2x with DEE. The 
DEE extracts were dried, dissolved in acetonitrile/water (55:45) 
and analyzed by HPW. 

C. Reported Results 

1) Less than 6% of the total accrunulated radioactivity was present in 
the edible tissue. 

2 Approximately 50% of the radioactivity extracted from the edlble 
tissue was characterized mainly as clofentezine. 

3 )  Most of the accumulated radioactivity . . . was present in the 
viscera and non-edible tissue. 

4 )  Srnall amounts (3% or less) of ... metabolites, 2-c:hlorobenzoic (2- 
chlorobenzy1idine)hydrazide and 2-chlorobenzamide were also 
detected. 

5) . . .atterrQts to characterize the remaining radiaad.ivity by TLC and 
HPLC were [only] partially successful.. . [but it was] generally 
'polar' material. 

6 )  93% of all tissue residues were eliminated . .. during a 7 day 
deplration period. 



"Despite difficulties in handling the small amounts of materials 
involved , good overall recoveries of radioactivity were obtained from 
the two sets of fish tissues analyzed. 

Recoveries of radioactivity in tissue extracts and cornbusted extracted 
tissue residues are shown in Table 2 [attachedl. These figures were 
expressed as a percentage of the nominal radioactivity in the whole 
fish determined from a concentration of 7.6 mg/kg." 

D. Study Author's Conclusions 

1) ... analysis ... by both liquid scintillation counting and high 
performance liquid chromatography ... showed little, if any, 
degradation of the parent conpund. 

2 Plateau concentrations in the fish were achieved in approximately. 
3 days after which no significant further accurulation occurred. i 

3) [14C1-Clofentezine did not accumlate to any appreciable extent ink 
either the edible or non-edible fish tissues. 

4) Although a relatively high bioconcentration factor was obtained in 
the viscera, virtually a1 1 the accumulated residues were 
eliminated during the first 3 days of dewation. 

"The accumulation phase of the ... study resulted in a relatively low 
bioconcentration factor of 230x after 14 days. ... the majority 
(approximately 95%) was present in the non-edible (carcass) and viscera 
fractions, and only about 5% in edible tissues. A~rproxhtely 0.2 
ug/g or less fresh weight of fish was ... unchanged clofentezine ... 
Despite rigorous 'clean-up' procedures, only small quantities of k m  
clofentezine metabolites were characterized, the majority of 
radioactivity being present as 'polar' material, possd)ly conjugates in 
the viscera and non-edible tissues. However, ... it was shown that 93% 
of this accunulated radioactivity was eliminated from the whole body of 
the fish [during the depuration phase.] Consequently man is unlikely 
to be at risk from the uncharacterised residues." 

E. Reviewer's Discussion and Interpretation of Study Results: 

1) Although conclusion 1 is not inconsistent with the results cited, 
two facts should be taken into consideration: 

a) The hydrolysis tl,2 at the experimental ph is 34.4 hours 
at 22°C. 

b) The test aquarium is continuously receiving fresh 
clofentezine. 

A mre accurate description of the actual conditions might be that 



the fish were exposed to essentially undegraded clofentezine, 
although hydrolysis was occurring during the expe.riment. 

2 )  Conclusion 2 is not contradicted by the experimental results, but 
variability between individual specimens on a given sampling day 
is large. In the original review of this study, the awlicant 
was asked for additional information. The respnse is discussed 
belm in 10.3. 

3) Conclusion 3 of the author is aprently supported. 

4 )  Conclusion 4 of the author is aprently supported. 

The applicant's conclusions are consistent with the d3ta as presented. 
However, the corrment in a previous review remains: S:ince the data are 
so variable, interpretation is difficult , at best. The nominal 
concentration stated in 10.2C above is of unknown origin. The, 
applicant should clarify. 

! 
! 

Suhnission 3: 

The following are EAB cammts on Suhission 1, Nor-Am responses, and 
EAB replies: 

1) EABcomnent -- 
Demonstrate conclusively that the test fish did in fact reach 
equlibrium within the 14 day exposure period. 

Nor-Am response -- 
The data obtained for the whole body measurements days 1-14 
inclusive have been subjected to one-way a~llysis of variance 
to determine if the values are different. The F-statistic 
for the 25 data points was 0.5 on 4 and 20 degree[sl of 
freedom. Therf ore, there was no significant difference in 
the values at the 5% level. Therefore, it i.s concluded that 
equilibriun had been reached in this study. 

EAB reply -- 
This explanation is acceptable (private cc>mnunication, J. 
Blondell, 6/1/88). 

2 )  EAB -nt -- 
Give parameters of individual fish, such as length, weight, 
awmxhate age if knawn, for both test and control groups." 

Nor-Am response -- 
Individual weight and length data were not determined on all 
fish at the start of the study, because such a practice 
causes undue stress.. .and can result in large numbers of 
randan mrtalities.. . 



... 0.88 g[ml ... was the mean weight of the twenty fish left 
after [distribution] in the exposure and control 
vessels .... [They] were used for ... control analyses. ... [60 
control fish averaged 1.27 gm at day 0, and 30 control fish 
averaged 1.53 gm at day 14. 60 exposed fish averaged 1.26 gn 
at day 0, and 30 exposed fish averaged 1.33 gm at day 14.1 

The fish.. .were.. .a~roximtely 17/18 weeks old at the start 
of the study. 

EAB reply -- 
These figures are the same as the ones upon which we based 
our previous comnents, and are consistent with a lower weight 
gain for the experimental fish. See also below. 

3) EAB comnent -- 
Explain the apprent lack of weight gain of the test fish. 

Nor-Am response -- 
[Full response is attached. The following is a paraphrased! 
s u m ~ r y .  I ! 

f 

i) The fish were deliberately fed a subsistence diet. 
ii) Calculations reveal that experimental fish had an 

average [mean of three different sets of calculations1 
weight gain of 23% vs a 14% weight gain for controls. 

iii) It has been demonstrated statistically that the fish did 
show an increase in body weight and length during the 14 
day exposure. 

EAB reply -- 
Please provide all the relevent data and include sample 
calculations to demonstrate the figures presented in the 
reply. The exposed fish must be shown to have been in 
comparable condition to the control fish when exposure and 
depuration took place. Note that a subsistt2nce diet for the 
batch of fish may have resulted in a below-subsistence diet 
for some. If some fish actually lost weight during the 
exposure, the results, and therefore the :interpretation of 
the results, may be highly questionable. Note also that 
although the mortalities of both groups is srm11, that of the 
control group is less than half that of the exposed gmup. 
The applicant has not offered an explanation. Attachment A 
to the submission cites a study not in Branch files and 
states that the 96 hr Xs0 is greater than 0.25 r q / m l ,  vs the 
experimental concentration of 0.03 mg/l. 

4) EAB comment -- 
Explain fully the tissue classification 4: viscera, flesh 
and carcass. 

Nor-Am response -- ... viscera ... the alimentary canal (tract) and associated 
organs, excluding the kidney and heart 



... flesh...a substantial portion of Lhe muscle block 
(excluding s h n  and bone) . . .carcass.. .the remainder of the fish not; sampled for the 
above 

EAB reply -- 
This deficiency is resolved. 

11. C(MPLl?l!ION OF ONE-LINER: n.a. 

12. CBI APPENDIX: attached 



FISH FCLOI!4C RCCLIC I 
In o r d e r  t o  d e t e r o i a e  t h e  feed ina  r a t e s  of  IP Hainrcr rao  f i s h  d i r t  used i n  t h e  
s tudy ,  t h e  fol lowing procedure war adoptad. I 
On day 0 and day 14 baccher of f i s h  v e r e  weighed t o  determior t h e  mean weight 
of  t h e  f i r h .  Thr r r s u l t s  obtained a t e  rhovo below: I 

T a r t  , Teat  N u a b e r o f  f i s h  Heaawaight  
Data F - % n s a e l  - m i a h a d  

I 

24.3.87 Day 0 U p o r u r e  60 1.26 . 
24.3.87 Day 0 Coat ro l  60 1.27 

7.4.87 D a y 1 4  Cxpoaurr . 30 1.33 : 7 -  

2 4 . 3 8  Day 14 C a a t r o l  30 1.53 .- 

Thr amount of food rddrd  t o  each v r r a r l  war then c a l c u l a r e d  a s  1X o f  t h a  t o t a l  
waighc of f i s h  r r u i a i a g  f o r  t h e  d rys  shorn i a  t h e  t a b l a  brlou. Tha Carding 
re t ima  war 0.5% fad t v i c r  d a i l y  Hooday t o  Fr iday  and 1% fad oocr  each Saturday 
and Sunday. 

Taak ao , 

6 7/5* 
Trarh- Exporurr 
wr ta r  t ank  

047 Data c o n t r o l  

+tank 5 u r r d  d u r i n g  axporur r  per iod  . . 
Taak 7 u s r d  d u r i a s  d r p u r a r i o n  p . r iod  



3) EPA Comment: 

"Explain t h e  apparent  l a c k  of weight ga in  of t h e  test f i sh ."  

NOR-AM Response: 

The apparent l a ck  of weight ga in  i n  t h e  f i s h  during t h e  study can be  
explained by two s e p a r a t e  f a c t o r s :  

i )  The f i s h  were fed ( d e l i b e r a t e l y )  a  subs i s t ence  d i e t  of 1% of body 
weight per  day i n  o rde r  t o  minimize growth oE t h e  f i s h  and t h e  
p o s s i b i l i t y  of excess  food being presen t  i n  t h e  exposure ves se l s .  
It i s  intended t o  i nc rease  t h i s  l e v e l  t o  2% of body weight pe r  day 
i n  f u t u r e  s t u d i e s .  

i i )  Although t h e  f i s h  used were a l l  from t h e  same ba tch  521,  t h e s e  was 
an app rec i ab l e  range i n  s i z e  i n  t h e  ba tch  and accordingly t h e  on ly  
r e a l i s t i c  f i g u r e s  ob t a inab le  were from t h e  l a r g e r  f i s h  measured . a t  
day 0 and day 14 ( s e e  Table 8 ) .  These show an inc rease  i n  wei$ht 
over  t h e  14 day per iod  of 5 . 6 %  f o r  t h e  exposed f i s h  and 2 0 . 5 %  f o r  
t h e  c o n t r o l  f i s h .  I n spec t ion  of t h e  d a t a  from t h e  sets of f i v e  f i s h  
days 1 ,  3,  7 ,  1 0 ,  14 analyzed a t  Brixham show t h e  following: 

1. Cont ro l  weight i n c r e a s e  1 5 . 1 %  
Control  l eng th  i nc rease  28 .9% 

2 .  Clofentez ine  weight i nc rease  4 4 . 4 %  
Clofentez ine  l eng th  i nc rease  1 1 . 6 %  

The t h i r d  s e t  of f i g u r e s  t h a t  can a l s o  be ca lc i l l a ted  a r e  from t h e  
d a t a  ob ta ined  f o r  t h e  ba t ch  of 6 0  c o n t r o l  and 6 0  exposed f i s h  a t  day 
0 (Table 8) and t h e  a c t u a l  weights  determined a t  day 14  of 2 0  
i n d i v i d u a l l y  weighed f i s h  ( 2 0 ) ,  t h e s e  show t h e  following: 

Control  weight i n c r e a s e  = 5 . 5 %  
Clofentez ine  weight i nc rease  - 19 .0% 

Means of a l l  of t h e s e  v a l u e s  a r e :  
- 2  

Control  weight i nc rease  = 147 :: 
Clofentez ine  weight i nc rease  = ' 23% - 

Conclusion. I n  t h i s  s tudy i t  has  been demonstrated s t a t t s i  ic:ally 
t h a t  an equ i l i b r ium was reached, t h e  f i s h  d id  ~ h o t * . a ~  inc rease  i n  
body weight and l eng th  during t h e  14 day exposure. UY 
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2 .  qTTT\Y / A n I o r \ l  TYpF: s , i h l s s l r > n  of f l s h  hioacr-1rrn11 i t l o p  c t ~ l d y  I n  silyprt o f  
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4 .  Tt"t'VY I DW~TFTCATION : ! 
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Y m :  F . R r  i ns rm ( 'oner y 
T l t ! ~ :  chmj  st,  Review S w t  i i \ n  ? 
n n :  F.AB./HED/OPP I / ~ 6 / 9 d  

6 .  ?PPR(>\W3 RY: 

Vpd U . m e  : F h l  1 R g e  l m n  
T i t  lr: supervisory r h m l s t ,  R ~ i c - w  Sw-t i o n  7 
r 7 n :  FAB/HED/OPP 
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The appl icant  ampany should do the  f o l l w i r q  f o r  the f i s h  study: 

I f  they be l i eve  t h e  present  s tudy  can be mde acceptable ,  they: must: 

1. Wmonstrate conclusively t h a t  the test f i s h  d id  i n  fact: r e a d  
equi l ibr ium wi th in  t h e  1 4  day exposure period.  

2. Give parameters of ind iv idua l  f i s h ,  such as l e rq th ,  weisht ,  
approximate age i f  known, f o r  both test: and con t ro l  qraups. 

3 .  Explain t h e  apparent lack of weight g a i n  of the test f i sh .  
4 .  E x p l a i n  f u l l y  t h e  t i s s u e  c l a s s i f i c a t i o n s  used: v i s c e r a ,  

f l e sh ,  and ca rcas s .  
5. Submit the r e s u l t s  of the  ana lyses  f o r  metabol i tes .  

I f  they cannot provide s a t i s f a c t o r y  suppl.enenta1 information w(1ined 
above, they must perform the r e q u i r e d  28-day e x p o s u r e  G u i d e l i n e s  
e x p e r i m e n t  and may wi sh  t o  s u h i t  a  protoccll f o r  a p p r w a l  before 
proceeding with ye t  another  s tudy .  

Regarding the  spiked sanples, the app l i can t  should p r w i d e  any c l a r i f y i r q  
information on e x t r a c t a b i l i t y  of the  canpound vs con tac t  t ime with t h e  soil. 

Th i s  is a secord study p e r f o n e d  and submitted because sanples £ran the  
prior s tudy  had been s t o r e d  too  l o q  f o r  m t a b o l i t e  a n a l y s i s  to be valid. 

10. DISCUSSICN OF INDIVIUJAL TESTS OR STUDIES: 

A. Study Iden t  i f  icat ion 

H i l l ,  R.W. e t  al. W70 CLOFENTEZINE: k t e n n i n a t j - o n  of t he  Accumulation 
and  E l i m i n a t i o n  of 1 1 4 ~ )  -Cl o fen tez ine  i n  B l u e g i l l  Sunf i sh  (Le~crn is  
m a c r o c h i r u s )  . d a t e d  8 /4 /87 .  r e c e i v e d  EPA 10/5/87 under Acc. # 
403635-01. 

B. Ma te r i a l s  and Methods 

test m a t e r i a l s  - 
unlabelled a n a l y t i c a l  q rade  c l o f e n t e z i n e ,  99.2% pure . ,  
tetrazine ring labelled [ 1 4 ~ 1  - c l o f e n t e z i n e ,  sp. ac t .  140.5 
uCi/mq, 99.6% pure (HPLC) 

test s o l u t i o n  - 73 rrq l a b e l l e d  + 3 qm un labe l l ed  m a t e r i a l s  descr ibed  
above i n  500 ml ace tone  

s a t u r a t i o n  column - 25 r n l  i n c r m n t s  of test s o l u t i o n  and SO cpn 
i n c r e m n t s  of pumice were a l t e r n a t e l y  added to a g l a s s  column 
u n t i l  a  t o t a l  of 150 ml test. s o l u t i o n  and 300 qm p u n i e  had b e n  



appl ied .  me acetone was then rmoved f r m ~  the  column by a e r a t i m  
Enr 70  h r  (no  l i q u i d  acetone was v i s i b l e  aE te r  t he  f i r s t  hou r ) .  

t e s t  organism - b l u e q i l l  sun f i sh ,  mean w i q h t  of 20 randanly se lec ted  
Fish,  0.88 gm [no ranqe qivenl a t  the  s t a r t  of the  study. [Non- 
exposed c o n t r o l s  £ran the  same batch are described e l s w h e r e  as 
a l s o  havirq a m a n  w i q h t  of 0.88 qm Eor 20 r andmly  se l ec t ed  F i sh  
( r a m p  0.48 - 3.03 qm) and mean l e r q t h  of 32.1 mm ( r a r q e  26 - 49.3 
m) 1 .  On day zero of exposure test f i s h  w i q h e d  a n  average of  
1.26 qm, and con t ro l  f i s h  weiqhed an averaqe of 1.27 gm. A t  day 
14 of exposure, exposed f i s h  had a m a n  a e i q h t  of 1.33 gm, and 
c o n t r o l s  had a mean weiqht of 1.53 gm. 

test system - A dynamic system was used t o  produce a cons tan t  nominal 
concen t r a t ion  of 0.03 mq/L durinq the  study. Light  was a cyc le  of 
12 hour l i g h t  and 1 2  hour darkness. Flow rate was cs .  450 ml/nin. 
F i s h  bere exposed f o r  14 days  and depurated f o r  7 days. 

con t ro l  system - a s  above, but  t h e  system contained no t ~ s t  m t e r k a l .  
smplirq pro tocol  - 110 f i s h  each were used i n  the  expe r imen t4  a d  

a n t r o l  qroups. Samplirq was according t o  t he  a t tached  protdool .  
a n a l y t i c a l  method - 

wate r  ana lyses  f o r  r ad io l abe l l ed  carpounds 
LSC 
HPLC 

concen t r a t ion  of [ l k l  i n  f i s h  during equi l ibr ium and exposure 
ox ida t ion  followed by LSC 

C .  R e p r t e d  Resu l t s  

1. The m a n  measured concen t r a t ion  of c lo fen tez ine  i n  t h e  test ves se l  
m s  0.033 + 0.002 mq/l by LSC a d  0.0.29 + 0.004 mq/l by HPLC. 

2. Levels of r a d i o a c t i v i t y  i n  the f i s h  t i s s u e s  had reached a p l a t eau  
a f t e r  3 days. 

3 .  Mean b ioconcent ra t ion  f a c t o r s  (BCF) f o r  t he  e d i b l e ,  nowed ib le  and 
visoera  *re 39x, 73x, and 2294x respective1.y. The o v e r a l l  (whole 
body) BCF was 248x. 

4. Rapid e l i m i n a t i o n  of 11kl occurred during depurat ion.  More than 
96% of r a d i o a c t i v i t y  was e l h i ~ t e d  £ran the  v i s c e r a ,  and >78% 
£ran t h e  o t h e r  t i s s u e s  w i t h i n  7 days. 93% of  the r a d i o a c t i v i t y  
had been e l i m i n a t d  f run  t h e  whole body of t h e  f i s h  wi th in  7 days.  

D. Study Author 's  Conclusions 

1. The aqreenent  of t h e  r e s u l t s  aE t h e  two water  anal.yses i n d i c a t e s  
. I  

t h a t  l i t t l e  i f  any deg rada t ion  of t h e  canpcu~nd occurred.  
2 -  [14cl q l o f e n t e z i n e  d i d  n o t  acannul.ate to any apprec iab le  e x t e n t  i n  

e i t h e r  t h e  e d i b l e  or non-edible t i s s u e s .  
3 .  Althouqh a r e l a t i v e l y  hiqh b ioconcent ra t ion  f a c t o r w a s  obtained i n  

t h e  v i s c e r a ,  v i r t u a l l y  a l l  t h e  accumul.ated r e s i d u e s  were 
e l imina ted  dur inq  the  f i r s t  3 days  of depurat ion.  



E .  Reviewer 's  Discuss ion  and I n t e r p r e t a t i o n  of Study Resu l t s  

1. I t  is not  clear t h a t  t h e  exposed f i s h  had reached a s t e a d y  s t a t e  
w i  t h i n  t h e  p e r i o d  o f  t h e  e x p e r i m e n t .  Mean b i o c o n c e n t r a t i o n  - 
f a c t o r s  are f a i r l y  o o n s t a n t  f o r  t h e  pe r iod  of expcsure  -- i.e. a 
s t e a d y  s t a t e  w a s  a p p a r e n t l y  reached w i t h i n  t h e  f i r s t  two days  of 
e x p o s u r e .  Hawever, i n d i v i d u a l  v a l u e s  typica1l.y show t h r e e f o l d  
v a r i a t i o n  on a g i v e n  exper imenta l  day. h e  s i g n i f i c a n c e  o f  t h e s e  
two r e s u l t s  is unknown. We need t h e  parameters on t h e  analyzed 
test f i s h  such as w i g h t ,  l e n g t h ,  approxinmte aqe i f  kncwn, i n  
o r d e r  t o  make t h e  assessment .  

2. The i n v e s t i g a t o r ' s  c o n c l u s i o n  re t h e  l ack  of d e q r a d a t i o n  of the 
canpound i n  the  water is supported.  

3 .  R e s i d u e s d o a p p e a r  to be v i r t u a l l y e l i m i n a t e d w i t h i n  t h r e e d a y s .  
4.  C o n t r o l  f i s h  h a v e  g a i n e d  approximately  20% of  their o r i g i n a l  

average  w i g h t  o v e r  the 21 day  course  of t h e  e x p e r b n t ,  whereas 
test f i s h  have o n l y  q a i n e d  5%. ?his may r e f l e c t  a t o x i c  e f f e c t  of 
t h e  p e s t i c i d e .  W e  need a  c l a r i f i c a t i o n  of t h i s  o b s e r v a t i o n ,  and 
a n  e x p l a n a t i o n ,  i f  t h e  i n v e s t i g a t o r  can  f u r n i s h  one. 

5 .  Although a s t a t a n e n t  is made a b m t  sendinq !samples f o r m t a b o l i t e  
a n a l y s i s ,  no r e s u l t s  a r e  reported on t h e  m t - a b o l i t e s .  Only t o t a l  
r a d i o a c t i v i t y  is r e p o r t e d .  We need the va11-ues f o r  m e t a b o l i t e s ,  
p a r t i c u l a r l y  s i n c e  a  major  reason  f o r  r e j e c t i o n  of t h e  ~ r e v i c x l s  
s t u d y  was t h e  l.ack of j u s t  such d a t a .  

6.  The precise n a t u r e  of t h e  t i s s u e s  analvzed is no t  c l e a r  €ran t h e  
t e r n  used to d e s c r i b e  them -- " f l e s h "  and " c a r c a s s "  require 
E u r t h e r  e x p l a n a t i o n .  

1 1. ODMPLETION OF ONE-LINER: n. a. 

12. CBI APPENDIX: a t t a c h e d  



T A B L E  2 

CLOFENTEZINE ( Q 1 5 3 / B ) :  SUHHARY O F  TEST FISH ANALYSLS 

I I Yarch I A p r  i 1 
; a a c e  125 .3 .87  1 2 7 . 3 . 8 7  1 3 1 . 3 . 8 7  ( 3 . 4 . 8 7  1 7 .4.87 1 a.G.87 I L0.G.37 l o . c . 3 7  
i Day I ( 1 )  I 3 1 ( 7 )  I ( l 0 )  1 ( 1 4 )  1 1 5  1 ( 1 7 )  1 ( 2 1 )  
I 1 I I I I I 1 s t  1 3 r d  I 7 t h  . 
I I A C C U M U L A T I O N  I D E P U R A T I O Y  
I V i sce ra  1 5 9 . 4  1 69.5 1 69.9 1 1 4 3 . 3  1 67.7 1 7 6 . 3  1 3 . 9  1 3 . 9  . 
1 F l e s h  I 1.2 I 1 . 1  I 1 .3 I 1.2 I 1.1 1 0.16 1 0.10 1 0 .10 ' 

I I C a r c a s s  I 1.7 1 2?6  1 1.5 1 2.5 1 2.2 1 0 . 9 9  1 0 . 5 8  1 0 . 6 0  : 
I Whole body 1 7.0 1 9 . 4  I 6 .6  1 13.2 1 8.0 1 5.9 1 0.70 1 0 .67 1 
I V i s c e r a  1 76.9 1 151.0 1 88.0 1 86.1 1 59.4 ( 2 0 . 0  I 4.5 1 2 . 9  i 
I F l e s h  I 1.4 I 1.7 I 1 .1 I 1.2 I 1.1 I 0 .26 I 0.10 i 0.08 i 
I C a r c a s s  I 2.0 1 2.7 1 2.1 1 2.3 1 1.9 1 0 . 7 9  1 0 . 6 7  1 0 . 5 5  I 
1 Whole body 1 8 .6  1 12.6 1 9 . 0  1 9 .2  1 8.1 1 2.3 1 0.93 1 0.59 1 

1 s c e r a  I V '  1 2 3 . 4  1 1 0 3 . 8  1 57.7 1 3 0 . 0  1 71.1 1 1 3 . 2  1 5 . 6  1 1 . 8  i 
I F l e s h  1 2.6 / 1 .3  I 1.0 1 1 .3  1 1 .1  I 0 .17 / 0 . 1 3 .  0 .12 I 
I C a r c a s s  1 4.7 1 2.7 1 1 .8  1 2.1 1 2.2 1 0 . 9 0  1 0 . 6 4  1 0.57 I - .  
l w h o l e  body 1 5.2 1 9.7 1 6 .4  1 6.2 1 6.9 1 1.8 I 0.88 i 0.58 I 
I V i s c e r a  1 64.6 1 43.9 1 83.9 1 74.7 1 63.6 1 7.4 I 4 .3  1 2 . 7  1 
I F l e s h  I 1.4 1 1.6 1 1.0 1 1.3 1 1.3 1 0 . 1 3  1 0 . 1 5  1 0 . 0 5  1 
I C a r c a s s  1 2.5 I 4 .8  1 2.0 1 2.3 1 2.2 1 0 . 7 3  1 0 . 7 9  1 0 . 4 1  I 
1 whole body 1 8.3 1 6.7 1 7.9 1 7.5 1 6.3 1 1.0 1 0.90 1 0.49 1 
I V i s c e r a  1 78.6 1 76.6 1 104.2 1 6 4 . 0  1 80.4 / 3.4 1 5 . 0  1 3.8 1 
I F l e s h  I 1 .1  I 1 . 4 1  1 . 5 1  1 . 3 1  l . Z I 0 . 1 8 1 0 . 0 9  1 0 . 1 0 1  
I C a r c a r r  1 2.2 1 1 .8  1 2.4 1 2.2 1 2.1 1 0 . 8 5  1 0 . 5 4  ( 0 . 5 6  1 
l w h o l e b o d y  1 8 .4  1 6 .7  1 12.3 1 7.2 1 8.7 1 1 . 0  1 0 . 8 0  1 0 . 7 4  1 
I I I I I I I I I I 
1 Means and r a n g e s  I I 1 I I I i I 

I I I I I I I I I 
I V i s c e r a  Hean 1 60.6 
I b a g 8  1 (23.4- 

I F l e s h  Mean I 

I I 
I C a r c a s r  Mean I 

I I 
I m o l e  Hean 1 
1 body Raage I 
I I 
I I 
I Mean v a t e r  I 
I coaca  I 
I I 
1 Biocoaca I 
I f a c t o r  I 



TABLE 3 

D a i l y  m o r t a l i ~ i e s  o f  b l u e g i  11 s u n f i s h  o b s e r v e d  d u r i n g  che 
exposure c o  c l o f e n t e r i n e  ( i n i t i a l  110  f i s h  i n  b o t h  t h e  creacmenc 

and f r e s h w a t e r  c o n t r o l )  

I I I E x p o s u r e / c o n t r o L  I H o r t a l i c i e r  1 ~ o r t a l ~ c ~ e s  1 
I 1 S t u d y  I f i s h  removed f o r  I e x p o s u r e  1 C r e s h v r c e r  I 
I Dace I d a y  I a n a l y s i s  1 0 . 0 3 m g / l  I c o n t r o l  I 
I I I ' I I I 
I 1 A c c l i u u c i o o  
I I I I 
I I 
I 24 .3 .87  I 0 1 1 0 I 0 I 
1 2 5 . 3 . 8 7  1 1 I 5 I 0 I 0 I 
1 26 .3 .87  1 2 1 I 0 I 1 I 
1 27 .3 .87  1 3 1 5 1 1 I 1 ! 

I I 
' , 

1 2 9 . 3 . 8 7  I 5 I I 1 
I 30.3.87 1 6 1 

I 
I 3 I 0 

1 31 .3 .87  1 7 I 
I 

5 I I I 0 I 
1 3 . 4 . 8 7  1 LO I 5 1 0 I 0 I 
1 5 .4 .87  1 12 1 I L I 0 1 
1 7 .4 .87  1 14 I 2  5 I 0 I 0 1 
I I I I I I 
1 I I T o t a l  45 I 7  I 3  I 
I I I I I I 

I I DEPURATION PERIOD I 
1 I I I 1 I 
1 8.4 .87 1 1 1 5 I I I L I 
1 10.4 .87 1 3 1 5 I 0 I 0 
1 14.4 .87 1 7 1 

I 
5 I 0 I 0 I 

I I 1 T o t a l  15 1 I I 
1 I I I I I 
I I I I I 
I I SURVIVING I 40 I 63 I 
I I I I I 
I I I I 1 
I I TolAL FISH 1 110 I 110 I 
I I 1 I I 
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