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SUMMARY 

The Department of Energy PIHD Coal-Fired Flow F a c i l i t y  is  l o c a t e d  on 
Woods R e s e r v o i r  a t  t h e  U n i v e r s i t y  o f  Tennessee  Space I n s t i t u t e .  P a r t  o f  
t h e  r o l e  o f  UTSI a s  p a r t i c i p a n t s  i n  t h e  DOE program i s  t o  document 
e n v i r o n m e n t a l  a s p e c t s  o f  c o a l - f i r e d  MHD. Th i s  document r e p o r t s  t h e  
f i n d i n g s  o f  UTSI i n  i n v e s t i g a t i n g  a  f i s h  k i l l  on Woods R e s e r v o i r .  The 
r e s u l t s  show t h e  f i s h  m o r t a l i t y  t o  be  o f  n a t u r a l  c a u s e s ,  i n  no way 
a t t r i b u t a b l e  t o  CFFF o p e r a t i o n s .  

O c c a s i o n a l l y  s e a s o n a l  f i s h  k i l l s  have o c c u r r e d  . i n  Woods R e s e r v o i r  
d u r i n g  t h e  p a s t  s e v e r a l  y e a r s  w i t h  minimal documenta t ion  o f  c a u s a t i v e  
f a c t o r s .  During t h e  e a r l y  s p r i n g  ( A p r i l  1980)  a p p r o x i m a t e l y  one hundred 
f i s h  of  a  s i n g l e  s p e c i e s  Minytrema melanops ( s p o t t e d  s u c k e r )  d i e d  n e a r  t h e  
embayment o f  R o l l i n s  Creek. An i n v e s t i g a t i o n  was conduc ted  t o  d e t e r m i n e  
t h e  c a u s e  o f  dea th .  Inasmuch a s  o n l y  a  s i n g l e  s p e c i e s  was i n v o l v e d  i t  was 
assumed t h a t  t h e  k i l l  r e s u l t e d  from a n  i n f e c t i o u s  o r  p a r a s i t i c  d i s e a s e  
r a t h e r  t h a n  from p o l l u t i o n .  T h i s  v iew was s u b s t a n t i a t e d  by a n  examina t ion  
o f  t h e  w a t e r  q u a l i t y  d a t a  d u r i n g  t h e  pe r iod .  Specimens were examined 
m a c r o s c o p i c a l l y  and m i c r o s c o p i c a l l y  f o r  e x t e r n a l  and i n t e r n a l  pathogens .  
Heavy i n f e s t a t i o n  of  t h e  myxospor id ian  s p o r e  Nyxosoma sp .  was found 
l o c a l i z e d  i n  t h e  g i l l s  of  t h e  f i s h .  Scanning e l e c t r o n  p h ~ t o m i c r o g r a p h s  
r e v e a l e d  a  heavy i n f e c t i o n  by t h e  s p o r e s  and t h i s  coup led  w i t h  t h e  s t r e s s  
of  s p r i n g  spawning was conc luded  t o  be a  c o n t r i b u t i n g  f a c t o r  i n  t h e  d e a t h  
of - M. melanops. 



A. HlSTORlCAL BACKGROUND 
The env i ronmenta l  program of  t h e  magnetohydrodynamics (PIHD) 

Coal-Fired Flow F a c i l i t y  (CFFF) i n c l u d e s  w a t e r  q u a l i t y  m o n i t o r i n g  of Woods 
R e s e r v o i r  a d j a c e n t  t o  t h e  f a c i l i t y .  Expansion of t h e  e x i s t i n g  MHD program 
a t  t h e  U n i v e r s i t y  of  Tennessee  Space I n s t i t u t e  (UTSI) i n i t i a t e d  t h e  
c o n s t r u c t i o n  of  t h e  CFFF which w i l l  have a  p o i n t  s o u r c e  d i s c h a r g e  t o  
R o l l i n s  Creek,  a  t r i b u t a r y  of Woods R e s e r v o i r .  Moreover,  s e v e r a l  p o i n t  
s o u r c e  d i s c h a r g e s  of domes t i c  and i n d u s t r i a l  waste's a r e  known ' t o  impact  
R o l l i n s  Creek (TDPH 1978) .  I n  e a r l y  1979 p r i o r  t o  o p e r a t i o n  of t h e  CFFF, 
a  wa te r  q u a l i t y  program was deve loped  t o  e s t a b l i s h  b a s e l i n e  c o n d i t i o n s  f o r  
t h e  s t ream.  

Stream u s e  c l a s s i f i c a t i o n  of  R o l l i n s  Creek i n c l u d e s  domes t i c  and 
i n d u s t r i a l  w a t e r  s u p p l y ,  r e c r e a t i o n ,  i r r i g a t i o n ,  f i s h  and a q u a t i c  l i f e ,  
l i v e s t o c k  w a t e r i n g  and w i l d l i f e  use .  An o v e r a l l  o b j e c t i v e  of t h e  MHD 
a q u a t i c  env i ronmenta l  m o n i t o r i n g  program h a s  been t o  m a i n t a i n  e x i s t i n g  
s t r e a m  c o n d i t i o n s  and a s s u r e  w a t e r  q u a l i t y  s t a n d a r d s  a p p l i c a b l e  t o  s t r e a m  
usage.  

During A p r i l  1980 m o n i t o r i n g  e f f o r t  d e t e c t e d  a  f i s h  k i l l  i n  t h e  
embayment o f  R o l l i n s  Creek n e a r  t h e  CFFF. Seasona l  f i s h  k i l l s ,  bu t  
w i t h o u t  documentat ion,  i n  Woods R e s e r v o i r  have been r e p o r t e d  i n  t h e  p a s t .  
P r e l i m i n a r y  i n v e s t i g a t i o n  of  t h i s  r e c e n t  f i s h  k i l l  by t h e  Chemis t ry  and 
Environmental  S c i e n c e  S e c t i o n  r e v e a l e d  a heavy i n f e s t a t i o n  of  p ro tozoan  
p a r a s i t e s  among t h e  g i l l s  of t h e  f i s h .  Thus t h e  major  o b j e c t i v e  of t h e  
p r e s e n t  s t u d y  was t o  d e t e r m i n e  c a u s a t i v e  f a c t o r s  c o n t r i b u t i n g  t o  t h e  
m o r t a l i t y  of t h e  f i s h .  

B. REVIEW OF THE LITERATURE 
S p e c i e s  from e v e r y  c l a s s  of  P ro tozoa  a r e  known t o  p a r a s i t i z e  f i s ,h  

i n h a b i t i n g  n a t u r a l  w a t e r s .  Some p r o t o z o a n s  harmful  t o  f r e s h  w a t e r  f i s h  
i n c l u d e  t h e  f l a g e l l a t e s  ( C o s t i a  n e c t r i x  and C r y p t o b i a  ' s a l m o s i t i c a ) ;  t h e  
c i l i a t e s  ( I c h t h y o p h t h i r i u s  - and T r i c h o d i n a ) ,  s a r c o d i n a  (Schizamoeba) ,  the  
c o c c i d i a n s  (E imer ia  and Haemogregar ina)  and t h e  c n i d o s p o r i d i a n s  (Myxobolus 
and Myxosoma). 

~~lyxosoma has  been found i n  s e v e r a l  s p e c i e s  of f i s h e s  ( D o g i e l ,  e t  a l .  
1958) .  Myxosoma c e r e b r a l i s ,  t h e  c a u s a t i v e  a g e n t  of w h i r l i n g  d i s e a s e ,  is 
r e p o r t e d  i n  t r o u t  by Arnlacher (1970)  and i n  salmon by Wedemeyer, e t  a l .  
(1976) .  Symptoms of t h e  d i s e a s e  i n c l u d e  r o t a t o r y  'movements of t h e  f i s h  
and a  b l a c k  c o l o r a t i o n  i n  t h e  c a u d a l  r e g i o n  of t h e  body. P r o g r e s s i v e  
s t a g e s  of t h e  d i s e a s e  show d e f e c t i v e  o p e r c u l a ,  mand ibu la r  and v e r t e b r a l  
deformi;ies,  a n d  d e p r e s s i o n s  i n  t h e  cranium (Dogie l ,  e t  a l .  1958 and 



Hoffman and PIeyer 1974) .  Nyxospor id ians  a r e  a l s o  known t o  c a u s e  d i s e a s e  
o f  t h e  g i l l s .  G i l l s  become i n f l a m e d  and s w o l l e n ,  and i n  some i n s t a n c e s  of 
heavy i n f e c t i o n ,  t h e  myxospor id ian  c y s t  r u p t u r e s  r e s u l t i n g  i n  damage t o  
t h e  t i s s u e ,  c a u s i n g  hemorrhaging of t h e  g i l l  f i l a m e n t s .  Myxospor id ios i s  
o f  o t h e r  o r g a n s  w i t h  minimal  p a t h o l o g i c a l  changes  h a s  a l s o  been r e p o r t e d  
( D o g i e l ,  e t  a l .  1958) .  

S p e c i e s  of  Myxosoma a r e  known t o  p a r a s i t i z e  a t  l e a s t  n i n e  f a m i l i e s  of 
f i s h  ( T a b l e  I) ;  t h e  f a m i l i e s  C e n t r a r c h i d a e ,  C y p r i n i d a e ,  Catas tomidae and 
Salmonidae  a p p e a r  t o  be t h e  most common h o s t s .  

METHODS 

Approximately  50% o f  t h e  f i s h ,  Minytrema melanops ,  were examined 
e x t e r n a l l y  f o r  e v i d e n c e  o f  e c t o p a r a s t i c  i n f e c t i o n  of h c l m i n t h s ,  l e e c h e s ,  
p r o t o z o a n s ,  and c r u s t a c e a n s .  The f i s h  were  d i s s e c t e d  and cxamined 
i n t e r n a l l y  f n r  m n n n g ~ n e t i . ~  t r e rna todcc l  c c r c a r i n c  of d i g e ~ ~ ~ i c  Lremacodes, 
p l e r o c e r c o i d s  o f  c e s t o d e s ,  and a c a n t h o c e p h a l a n s .  s u b s e q u e n t l y  t i s s u e  
samples  of  t h e  f i n s ,  g i l l s  in tegument ,  m u s c l e s  and v i s c e r a  were p r r p e r e d  
t o r  m i c r o s c o p i c  examina t ion .  Wet mount p r e p a r a t i o n  of  macera ted  L i s sues  
a n d  s c r a p i n g s  from t h e  in tegument  and f i n s  were examined u s i n g  a  Nikon 
l i g h t  mic roscope  a t  a m a g n i f i c a f i o n  of 400X. O b s e r v a t i o n s  were made u s i n g  
b r i g h t - f  i e l d ,  d a r k - f i e l d ,  and phase  m i r r n ~ c o p y .  S c l c c  t c d  omears were 
s t a i n e d  w i t h  L u g o l ' s  s o l u t i o n  a s  a  t e s t  f o r  an  i o d i n o p h i l i c  v a c u o l e  i n  t h e  
s p o r e s  observed.  

A d d i t i o n a l  s a n p l e s  were p r e s e r v e d  i n  a  5 %  fo r rna l in  s o l u t i o n  f o r  
f u r t h e r  s tudy .  Samples f o r  e l e c t r o n  microscopy were f r e e z e - d r i e d  i n  
l i q u i d  n i t roge l1  and g o l d  c o a t e d  i n  a  mini-coadter by Comnionwealth 
S c i e n t i f i c  f o r  o b s e r v a t i o n  i n  t h e  Amray 100011 ocann ing  e l e c  L:r uu 
mic roscope .  

A curlLru1 group ( s e e m i n g l y  u11atir.r t ~ d  spec imens)  was n l ~ o  cxan ined ,  
i l l  the same manner a s  t h e  e x p e r i m e n t a l  g r o u p ,  t o  d e t e r m i n e  i f  t h e  s p o r e  
wati c ~ m m c n ~ a l  br a pathogell. Tell s p u t r e d  s u c k e r s  were o b t a i n e d  t o  s e r v e  
as  t h e  c o n t r o l  g roup  by means of  e l e c t r o f i s h i n g  w i t h  a s s i s t a n c e  from 
f i s h e r y  b i o l o g i s t s  of  t h e  Tennessee  W i l d l i f e  Resource  Agency. 

III DlSCUSSlON OF RESULTS 

S i n c e  Miny t reaa  melanops was t h e  o n l y  s p e c i e s  a f f e c t e d  i n  t h e  
m o r t a l i t y  i n  Woods R e s e r v o i r ,  t h e  d e a t h  was assumed t o  be a  r e s u l t  of an  
infectious o r  p a r a s i t i c  d i s e a s e  r a t h e r  than  from p o l l u t i o n .  This  was 
f u r t h e r  conf i rmed  by w a t e r  q u a l i t y  a n a l y s i s  of  R o l l i n s  Creek,  a  t r i b u t a r y  
o f  Woods R e s e r v o i r .  The d a t a  shows t h a t  t h e  d i s s o l v e d  oxygen,  pH, and 
t e m p e r a t u r e  o f  t h i s  l i m n o l o g i c a l  s t a t i o n  were w i t h i n  t h e  s t a n d a r d  f o r  
f r e s h  w a t e r  a q u a t i c  l i f e  d u r i n g  t h i s  p e r i o d  (Tab le  11). Comparison nf the 
d a t a  w i t h  w a t e r  q u a l i t y  c r i t e r i a  conduc ive  f o r  f i s h  growth sugges ted  by 
k'edeuleyer, e t  a l .  (1976)  i n d i c a t e s  t h a t  wa te r  c h e m i s t r y  f o r  R o l l i n s  Creek 
v a s  w i t h i n  t h e s e  proposed l i m i t s  ( T a b l e s  I1 & 111). However, t h e r e  an 



TABLE I 

Members of Selected Families of Fish Susceptible to Infection by 
Species of Myxosoma 

Family Host Species Pathogen Species 

Catostomidae 
(Suckers) 

Carpiodes cyprinus 
(quillback) 

Mvxosoma rotundum 

Catostomus commersoni M. bibullatum 
(white sucker) 

M. catostomi 
M. commersoni 
M. elli~ticoides 

Ictiobus bubalus 
(small mouth buffalo) 

M. endovasa 

M. multiplicatum 
M. okoboiiensis 
Pi. .ovalis 
M. microthecum Minytrema melanops 

(spotted sucker). 

Lepomis cyanellus 
(green sunfish) 

M. cartilaginis 

M. cartilaeinis 

Cent rarchidae 
(Sunfishes) 

L. macrnrchirus 
(bluegill) 

M. cart ilaginis Micropterus salmoides 
(large mouth bass) 

Pomoxis nigromaculatus 
(black crappie) 

Myxosoma sp. 

Cyprinidae 
(Minnows and Carp) 

Carassius auratus 
(goldEisk1) 

H. acuta 

. M. sachalinensis 
Pi. sphaerica 
M. Darelli~ticoides Chrosomus neogaeus 

(fine scale dace) 
Cyprinus carpio 

(carp) 
PI. brachialis 

M. duiardini 
d 

M. encephalica 
M. grandis Ericymba buccata 

(silverjaw minnow) 
Notro~is cornutus M. media 

(common shiner) 
M. i~ot~opis 
M. orbitalis 
M. robustum 

N. hudsonius 
(spottail shiner) 

M. grandis 

H. hof fmanni 
(fat head minnow) 



TABLE I (Continued) 

Family Host Species Pathogen Species 

Rhinichthys atratulus M. grandis 
(black nose dace) 

Cyprinodontidae 
(Killifish) 

Fundulus diaphanus 
(banded killifish) 

M. funduli 

F. heteroclitus 
( mummichog) 

M. funduli 

M. hudsonis 
M. S I I ~ ~ P S P J - i s  
M. funduli .... --- F. majalis 

(striped killifish) 

Esocidae 
(Pikes) 

Esox lucius 
(northern pike) 

M. anurus 

E. ruasquiriungy 
(muskellunge) 

M. cuneata 
M. muelleri 

Gasterosteidae 
(Stickleback) 

Eucalia inconstans 
(brook stickleback) 

M. eucaliaii 

Perca flavescens 
(yellow perch) 

M. neurophila 

M. sclero~erca 

Percidae 
(Perches) 

Percina caprodes 
(log perch) 

Percopsidae 
(Trout Perches) 

Percopsis. ouiiscomaycus M. grocerum 
(LLUUL perch)  

Salmonidae 
(Salmon) 

Oncorhynchus gorbuscha Myxosoma cerebralis 
(pink salmon) 

0, keeta 11. r . ~ r e h r a l  i s 

(chum) 
M. dermatobia 
M. squnmalis 
Pi. dermatobia 0. kisutch 

(coho salmon) 
M. squamalis 
1.1. ce r e b m s  Sslrno gairdneri 

(rainbow trout) 
M. squalmalis 
M. cerebralis S. salar 

(Atlantic salmon) 
S. trutta M. cerebralis 

(brown trout) 
Salvelinus fontinalis M. cerebralis 



PH 
CONDUCTIVITY 
HARDNESS 
ALKALIN ITY (TOTAL) 
ALKALIN ITY (MO) 
CP.LC I UM 
l RON 
POTASSIUM 
MAGNES l UM 
SO0 IUM' 
S IL ICON 
CHLORIDE 
PHOSPHATE (TOTAL) 
SULFATE 
TDT.AL SOL I D S  
DISSOLVED 0 2  
AMMONIA 
TEMPERATURE 
DATA TAKEN AT STATION 

PH 
M l CROMHO 
PPM 
PPM 
PPM 
P PM 
PPM 
PPM 
P PM 
PPM 
PPM . 

PPM 
P PM 
PPM 
P PM 
PPM 
PPM 
DEG 

2 

EPA ST0 >6.5 
NONE 
TENN ST0 
EPA ST0 >20. PPM 
.NONE 
NONE 
TENN ST0 
NOUE 
NOUE 
NONE 
NONE 
TEqN ST0 
NONE 
TENN STD 
TENN ST0 
EPA ST0 >5. PPM 
ST0 " 

'TENN ST0 

.? H CONDUCT l V ITY  HARDNESS 

Apr  l l 1, 1980 7.2 8 7 
A p r l  l 7, 1980  7.3 119 

A p r l l  16, 1980 ,8 .O 108 

A p r l l  21, 1980  8 - 9  130 

(9.0 

( 1 5 0  PPM 

<.3 PPM 
TABLE II 

WATER QUALITY DATA FOR ROLLINS CREEK DURING APRIL  

( 2 5 0  PPM 

<250  PPM 
(500  PPM 

(30.5 C 

ALKALI N l  TY ALKALI N l  TY CALCIUM IRON POTASSIUM ' MAGNESIUM 
(M.0.) 

9 0 9 0 18.13 88 .79 2.89 
102 102 16.46 .82 .97 2.69 
6 1 6 1 17.08 -71  1.10 2.89 
6 8  6 1 17.29 .53 - 9 0  2.7 1 

SO0 l UM s l LICON CHLORIDE PHOSPHATE SULFATE TOTAL SOL IDS D l  SSOLVEO 0 2  AMMONIA TEMPERATURE 

A p r l l  I, 1980 1.76 3.21 6.4 1 - 0 3  5.77 9 3  10.2 0 5 15.2 
A p r l l  7, 1980 1.55 3.74: 5.2 1 .02 6.79 103 8.8 - 0 5  16.4 
A p r l  l 16, 1980  1.76 5.29 5.84 .04 4.91 58 11.6 .05 15.5 
A p r  l l 2 1, 1980 1.55 4.24 6.83 .04 4.13 136 13.5 - 0 5  24.2 



TABLE I11 

SUGGESTED WATER QUALITY CRITERIA CONDUCIVE TO OPTIMUM HEALTH OF WARMWATER 
AND COLDWATER FISHES* 

Water Chemistry Upper L imi t s  f o r  Continuous Exposure 

Ac id i ty  pH 6-9 

A l k a l i n i t y  . A t  l e a s t  20 ppm ( a s  CaC03) 

Ammonia (NH3) 0.02 ppm 

Cadmium 0.0004 ppm i n  s o f t  water  ( < l o 0  ppm a l k a l i n i t y )  

Ca dmi urn 0.003 pprn i n  hard water  0 1 0 0  ppm) 

Chlor ine  0.003 ppm 

Chromium 0.03 ppm 

Copper 0.006 ppm i n  s o f t  water ;  0.03 ppm i n  hard water 

Hydrogen s u l f i d e  0.002 ppm 

Lead 0.03 ppm 
Mercury (organic  

or innrganic)  0.2 ppb ~llaxlmum, 0.05 ppb average 

Nitrogen Maximum t o t a l  gas  p r e s s u r e  11n2 

Nitr i te  (NOS) 100 ppb i n  so f t  water, 3nn ppb in hard water 

Polychlor ina ted  
b iphenyls  (PCB ' s )  0.002 ppm 

To ta l  suspended and 
s e t t l e a b l e  s o l i d s  80 ppm o r  less 

Taken from Wedemeyer, e t  a l .  1976 



increase i n  the  mean temperature f o r  Apr i l  over the  previous month. It is 
believed the  suckers had entered the  t r i b u t a r y  f o r  spr ing spawning, 
environmentally induced by the  rise i n  temperature. 

After  reviewing the physicochemical da ta ,  an inves t iga t ion  was made 
f o r  poss ib le  b io log ica l  o r  physiological  f a c t o r s  con t r ibu t ing  to  the death 
of the f i sh .  G i l l s  of the  in fec ted  f i s h  were no t i cab ly  swollen and 
inflamed; f i s h  which came t o  the  surface  c l e a r l y  exhibi ted  anoxic s t r e s s  
symptoms. External examination and autopsies  of approximately f i f t y  per  
cent  of the  a f fec ted  f i s h  yielded no evidence of i n f e c t i o n  of helminths, 
leeches ,  protozoans, o r  crus taceans ,  organisms which commonly p a r a s i t i z e  
f i sh ,  However, separa te  microscopic examinations of the  f i n s ,  g i l l s ,  
muscles, and integument revealed an i n f e c t i o n  of myxosporidian spores 
(Figure 1 )  loca l i zed  i n  the  g i l l s .  The genera Myxosoma and Myxobolus a r e  
morphologically ind i s t ingu i shab le  myxosporidian spores. However, t h e  
genera can be 6eparated on t h e  bas i s  of a Lugal so lu t ion  s t a i n  (Appendix 
A). Myxobolus conta ins  a glycogen vacuole which s t a i n s  mahagony red with 
iodine  s t a i n  while Myxosoma does not  absorb the  s t a i n  (Kudo 1971 and 
Hoffman 1967). Spores were assigned to  the  genus Myxosoma, s ince  the t e s t  
f o r  the id inoph i l i c  vacuole was negative. 

Additional observations of t h e  spores were made on the e l e c t r o n  
microscope (Figures 2-5). Electron photomicrographs of the  g i l l s  revealed 
a heavy spore i n f e c t i o n  (Figures 2 and 3). According t o  W. A Rogers, 
f i s h  p a r a s i t o l o g i s t  of Auburn Universi ty,  the  g i l l s  were a s  heavi ly  
in fec ted  a s  any he had ever observed (personal  communication of May 28, 
1980) . 

When the  con t ro l  group w a s  examined, numerous spores w e r e  found among 
only t h i r t y  per cent  of the  suckers obtained by e lec t ro f i sh ing .  Seventy 
per cent  of the  con t ro l  'group had few t o  no spores spa rse ly  d i s t r i b u t e d  
throughout the  g i l l s .  



Figure 1. Spores of Myxosona ape f r o e t h e  Gills of MAnytr melan~ps ~400 

U T S l  
Energy Conversion Division 



Figure 2. Spores of Myxosoma sp. &avy Infestation of 
Gills from Minytrema melanops (Scanning Electron 

Photomicrograph) 

U T S l  
Energy Conversion O i v i h  



 pores of Myxosonta &. X2000 ~ote: Heavy infestation 

U T S l  
Energy Conversion Division 



Fagure 4, Scannbg Electron PhotomierogriapAs of the 
Spore Myxosoma ap. from the G i l l s  of Spotted Suckers 

U T S l  
Energy Conversion Division 



Figure 5. Spore of K p s o m a  a x 10,000 Note 
Groove i n  Lower &to 

UT S l 
Energy Conversion Division 



Environmental changes a r e  s t r e s s f u l  and lower t he  r e s i s t a n c e  of f r e s h  
water  f i s h .  The r o l e  o f  s t r e s s  a s  a  p r ed i spos ing  f a c t o r  i n  t h e  hos t -  
parasi te-environment  i n t e r a c t i o n  has  been d i scus sed  by Wedemeyer, e t  a l .  
(1976) who i n c l u d e s  d i s e a s e s  produced by protozoan p a r a s i t e s  a s  a  s t r e s s -  
mediated i n f e c t i o u s  d i s e a s e .  It i s  be l i eved  t h a t  Myxosoma sp. i s  a 
f a c u l t a t i v e  f i s h  pathogen of M. melanops and under f avo rab l e  environmental  
cond i t i ons  e p i z o o t i c s  can occur  du r ing  t h e  spawning season when t h e r e  a r e  
s ea sona l  f l u c t u a t i o n s  i n  t h e  temperature .  

During most o f  t he  year  t he  h o s t ,  M. melanops, i n h a b i t s  deep waters  
i n  which dense p o p u l a t i o n s  a r e  ' n o t  formed, but i n  t h e  s p r i n g  t h e  hos t  
migra tes  i n t o  t r i b u t a r i e s  and assembles  i n  l a r g e  s h o a l s ,  t hus  provid ing  
f avo rab l e  c o n d i t i o n s  f o r  t h e  d i s semina t ion  of t h e  p a r a s i t e .  During t h i s  
per iod  the  h o s t  i s  h i g h l y  s u s c e p t i b l e  t o  i n f e s t a t i o n s .  It is  concluded 
t h a t  Myxosoma sp.  i s  harbored a s  a  p o t e n t i a l  pathogen by normal, h e a l t h y  
M. melanops bu t  can ove r t ake  t h e  h o s t  under proper  envi ronmenta l  - 
cond i t i ons  e s p e c i a l l y  when the  h o s t ' s  r e s i s t a n c e  is  low. The spo re s  
remain w i th in  t h e  h o s t  u n t i l  i ts  d e a t h  and subsequent  decomposi t ion 
r e l e a s e s  them i n t o  t he  water  t o  become t h e  source  of . f u r t h e r  i n f e c t i o n .  

On t h e  b a s i s  of t h o s e  f i n d i n g s  presen ted  i n  t h i s  pape r ,  it i s  
concluded t h a t  Myxosoma sp. coupled wi th  t h e  stress of s p r i n g  spawning was 
a  c o n t r i b u t i n g  f a c t o r  i n  t h e  dea th  of t h e  f i s h  i n  R o l l i n s  Creek. It is  
recommended a s  a  p reven t ive  measure t h a t  upon conf i rmat ion  of t h e  d i s e a s e ,  
t h a t  dead f i s h  be removed from t h e  water  and destroyed t o  i n t e r r u p t  t he  
d i r e c t  l i f e  c y c l e  of t h e  microbe. 
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APPENDIX A 

PREPARATION OF LUGOL'S SOLUTION 



LUGOL' S SOLUTION 

D i s s o l v e  1 0  g  i o d i n e  c r y s t a l s  and 20 g  po tass ium i o d i d e  i n  200 m l  
d i s t i l l e d  wa te r .  Add 20 m l  g l a c i a l  a c e t i c  a c i d  a  few days p r i o r  t o  u s i n g ;  
s t o r e  i n  amber g l a s s  b o t t l e s .  ( M i l l i p o r e  C o r p o r a t i o n ,  1975) .  
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