
O v er the  pas t few yea rs  sev e ra l s tud ies  
hav e  been  conduc ted  a t the  F ishe ries  
E xperim en t S ta tion  (FE S ) ev a lua ting  
hyd rogen  pe rox ide  as  a  fung ic ida l trea tm en t 
fo r trou t eggs . In itia lly  trea tm en t 
concen tra tions  o f 250  and  500  ppm  fo r 15  
m inu tes  were  ev a lua ted , bu t were  no t 
en tire ly success fu l in  con tro lling  fungus  and  
egg  loss . Fo llow-up  s tud ies  tried  trea tm en ts  
o f 500  ppm  fo r 45  m inu tes , bu t due  to  
techn ica l d if f icu lties  poo r eye -up  and  ha tch  
resu lted . D e fo rm ity and  su rv iv a l in fo rm a tion  
co llec ted  from  these  fo llow-up  tes ts  d id  
seem  to  ind ica te  tha t trea tm en t du ra tions  o f 
45  m inu tes  were  too  long . B ecause  o f these  
resu lts , fo r th is  cu rren t tes t it was  dec ided  to  
cu t the  trea tm en t du ra tion  to  35  m inu tes  a t 
the  sam e concen tra tion  o f 500  ppm . A lso , a  
recen t a rtic le  by G a ikowsk i e t a l. (Jou rna l o f 
A qua tic  A n im a l H ea lth  10 :241-251 , 1998) 
ind ica ted  tha t ra inbow trou t eggs  m ay be  
sens itiv e  to  hyd rogen  pe rox ide  du ring  a  
ce rta in  s tage  o f dev e lopm en t. They found  
tha t ha tch ing  success  m ay be  im prov ed  if  
hyd rogen  pe rox ide  trea tm en t was  
d iscon tinued  be tween  70 -140  da ily 
tem pera tu re  un its  (D TU s  (C ).  
 
B ased  on  the ir f ind ings  a  dec is ion  was  m ade  
to  cu t the  trea tm en t du ra tion  o f ou r tes t from  
35  to  5  m inu tes  du ring  th is  $c ritica l# pe riod . 
The  f iv e  m inu te  trea tm en t was  a ttem pted  
ra the r than  no  trea tm en t a t a ll fo r fea r o f 
funga l g rowth  enc roach ing  on  the  eggs . 
In  Februa ry app rox im a te ly 60 ,000  ra inbow 

trou t eggs  o f the  F ish  Lake -D eS m et s tra in  
were  fe rtilized  a t the  E gan  S ta te  F ish  
H a tche ry. The  eggs  were  a llowed  to  wa te r-
ha rden  fo r abou t an  hour and  then  
transported  to  the  FE S . O nce  a t the  s ta tion  
the  eggs  were  trea ted  fo r 10  m inu tes  in  100  
ppm  be tadyne , and  then  d iv ided  in to  n ine , 
10 -L  upwe lling -type  egg  ja rs  a t 6 ,300  eggs  
pe r ja r (th ree  ja rs  pe r trea tm en t) fo r the  
fo rm a lin , pe rox ide , and  con tro l trea tm en ts .   
 
A n  add itiona l trea tm en t us ing   
pa ra fo rm a ldehyde  (fo rm a lin  tha t had  fo rm ed  
a  wh ite  p rec ip ita te ) was  ev a lua ted  in  two  
c lea r, 7 -L  concav e-bo ttom ed  ja rs  a t a  
dens ity o f 3 ,900  eggs  pe r ja r. The  
pa ra fo rm a ldehyde  trea tm en t was  conduc ted  
because  sev e ra l ga llons  o f fo rm a lin  had  
been  exposed  to  freezing  tem pera tu res  
du ring  the  win te r and  sm a ll am oun ts  o f 
pa ra fo rm a ldehyde  had  fo rm ed  in  the  bo ttom s  
o f the  con ta ine rs . The  trea tm en t was  
the re fo re  conduc ted  to  see  if  the  
nonprec ip ita te  po rtion  o f the  fo rm a lin  cou ld  
be  sa fe ly used  on  eggs .   
 
The  chem ica l trea tm en ts  were  s ta rted  the  
day fo llowing  fe rtiliza tion  v ia  pe ris ta ltic  
pum ps . Fo rm a lin  and  pa ra fo rm a ldehyde  
trea tm en ts  were  conduc ted  da ily fo r 15  
m inu tes  a t 1 ,667  ppm . The  hyd rogen  
pe rox ide  trea tm en t cons is ted  o f a  500  ppm  
concen tra tion  o f 35  m inu tes  du ra tion  fo r the  
f irs t s ix  days  o f the  s tudy and  from  the  12 th  
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day to  eye -up . Fo r the   in te rv en ing  days , (70  -
140  D TU  (C  a t 12 .5(C ) the  du ra tion  o f 
trea tm en t was  cu t to  f iv e  m inu tes  da ily. The  
con tro l ja rs  were  le ft withou t chem ica l 
trea tm en t.  
 
The  con tro l, fo rm a lin , and  pe rox ide  trea tm en ts  
were  inocu la ted  with  a  fungus  tha t had  been  
p rev ious ly cu ltu red . Fo r the  cu ltu re , fungus  
sam p les  from  was te  feed  ou t o f a  raceway 
were  co llec ted  and  used  to  s ta rt cu ltu res  on  
pe tri d ishes  tha t con ta ined  B ac to  co rn  m ea l 
aga r. These  cu ltu res  were  assum ed  to  con ta in  
S apro legn ia  pa ras itica , the  ch ie f fungus  o f 
trou t egg  loss . W hen  it cam e tim e  to  inocu la te  
the  egg  ja rs , 1cm 2 o f the  agar cu ltu re  was  
rem ov ed  and  p laced  in to  sm a ll tissue  
casse ttes  wh ich  were  then  suspended  in  the  
egg  ja r in f low. The  inocu lum  was  rep laced  one  
week  a fte r the  in itia l inocu la tion . 
 
W ate r qua lity m easurem en ts  were  m ade  once  
du ring  the  tes t and  showed  no  rea l d if fe rences  
be tween  the  ja rs . O xygen  av e raged  abou t 7 .1  
m g /L ; tem pera tu re  12 .8  (C ; oxygen  sa tu ra tion  
78% ; n itrogen  sa tu ra tion  111% . A  chem ica l 
assay was  a lso  conduc ted  once  du ring  the  
tes t to  v e rify hyd rogen  pe rox ide  trea tm en t 
concen tra tions . Ten  m inu tes  a fte r the  s ta rt o f 
the  pe rox ide  trea tm en t the  concen tra tion  was  
387  ppm , and  a fte r 20  m inu tes  it was  567  
ppm . 
 
There  were  no  s ign if ican t d if fe rences  be tween  
the  fo rm a lin  and  pe rox ide  trea tm en ts  with  
respec t to  eye -up , ha tch  o r de fo rm ities  (Tab le  
1 ). The  con tro l g roup  experienced  a  s ign if ican t 
im pac t due  to  funga l g rowth ; 28%  o f the  
con tro l eggs  were  los t, wh ile  ne ithe r the  

fo rm a lin  no r the  pe rox ide  trea tm en ts  exh ib ited  
any fungus  a t a ll. The  pa ra fo rm a ldehyde  eggs  
were  no t im pac ted  by poss ib le  tox ic ity e ffec ts  
and  had  s im ila r eye -up  and  superio r pe rcen t 
ha tch  to  the  fo rm a lin , con tro l, and  pe rox ide  
trea tm en ts . The  num ber o f de fo rm ities  with in  
the  pe rox ide  trea tm en t (1 .3% ) was  s ligh tly 
h ighe r than  the  con tro l (0 .9% ) o r fo rm a lin  
(1 .0% ) g roups , bu t the  d if fe rence  was  no t 
s ign if ican t. D e fo rm ities  with in  the  
pa ra fo rm a ldehyde  trea tm en t were  no t 
m easured . The  pe rcen tage  o f de fo rm ities  from  
the  two  p rev ious  tes ts  conduc ted  a t the  FE S  
ranged  from  2 .9 -3 .3%  fo r hyd rogen  pe rox ide  
trea tm en ts .   
 
The  resu lts  from  the  abov e  tes t ind ica te  tha t 
we  a re  ge tting  c lose r in  ach iev ing  a  good  
hyd rogen  pe rox ide  trea tm en t, and  be ing  ab le  
to  cu ltu re  fungus . W e d id  no t spec if ica lly tes t 
to  see  if  a  reduc tion  in  the  du ra tion  o f pe rox ide  
trea tm en ts  (from  35  to  f iv e  m inu tes ) du ring  the  
c ritica l dev e lopm en ta l s tage  was  a  
con tribu ting  fac to r to  the  success  o f the  
trea tm en t, bu t th is  shou ld  be  tes ted  in  the  
fu tu re . O v era ll it appeared  tha t a  500  ppm  35  
m inu te  hyd rogen  pe rox ide  trea tm en t was  a  
success fu l a lte rna tiv e  to  the  fo rm a lin  
trea tm en t. A  trea tm en t cos t ana lys is  was  
m ade  to  com pare  the  cos t o f chem ica ls  used  
fo r th is  pa rticu la r s tudy. The  to ta l cos t o f 
fo rm a lin  used  was  $26 .85  and  $7 .01  fo r the  
hyd rogen  pe rox ide . Th is  ana lys is  fav o rs  the  
use  o f hyd rogen  pe rox ide  ov e r fo rm a lin  and  
the  resu lts  from  the  egg  da ta  sugges t no  
s ign if ican t d if fe rence  in  us ing  pe rox ide  o r 
fo rm a lin . Fu rthe r tes ts  on  a  la rge r p roduc tion  
sca le  with  d if fe ren t wa te r qua lity pa ram ete rs  
m ay s till be  necessa ry.  
 
Ronne y Arndt  

 
Treatment 

 
Eye-up 

% 

 
Eggs with fungus 

% 

 
Hatch1 

% 

 
Deformities2 

% 
 
  control    

 
63 

 
28 

 
63 

 
0.9 

 
  formalin 

 
80 

 
0 

 
80 

 
1.0 

 
  hydrogen peroxide 

 
82 

 
0 

 
81 

 
1.3 

 
  paraformaldehyde 

 
82 

 
0 

 
91 

 
not calculated 

Table 1. Percent eye-up, hatch, and deformities of rainbow trout eggs treated with formalin, hydrogen peroxide, 
paraformaldehyde, or left untreated (control). 
1based on number of eyed eggs  2based on number of hatched eggs 
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The Little South Fork Provo River is a first-
order tributary to the Provo River about a 
kilometer downstream of the confluence 
with the South Fork Provo River in the 
Uinta National Forest, and upstream of 
Woodland, Utah. Land within its watershed 
is a mixture of pasture and aspen-fir 
woodland, used primarily for grazing, forest 
recreation, and timber harvest. In October 
and November 1997, sampling of fish from 
the Weber-Provo Canal indicated that 
spores in head samples from rainbow and 
cutthroat trout appeared to be Myxobolus 
cerebralis, the causative agent of whirling 
disease (Wilson 1998. Ichthyogram 9
[1/2]:1). This could not be confirmed 
histologically, but was verified with a 
polymerase chain reaction assay method.  
 
Results from additional samples in 
December 1997 were still questionable for 
multiple locations in the Provo River 
drainage. Mixtures of spores were 
observed, some consistent with M. 
cerebralis and some larger; the latter were 
observed in nervous tissue via histology, 
but no lesions pathognomonic for M. 
cerebralis were found. A mixed infection 
was presumed. Lack of deformities and the 
inability to confirm the disease 
histologically indicated that whirling 
disease is a recent introduction to the area 
and/or infections are light. The Utah 
Division of Wildlife Resources (DWR) was 
interested in further sampling to determine 
if the disease was indeed there and what 
impact it was having on the native fish 
population.  
 
Historical population estimates by the 
DWR for this stream could not be found. 
However, in 1996 a population estimate 
was made by Paul Cowley (US Forest 
Service) and his crew. These data are 
compared to population estimates made in 
1998 by the DWR for two stream 

segments; one at the same location as 
Cowley s sample and another downstream. 
 
Methods  
On 14 August 1996, a 104 m section of the 
Little South Fork was electroshocked 
(Smith-Root Co.; 500 V) by Paul Cowley, 
Dave Fogle, and Mark Brough. The sample 
site was at the crossing of the Bench 
Creek Road (FSR-052; T03S, R07E, 
Sec32). Stream width averaged 1.85 m, 
and depth 0.3 m.   Water temperature was 
10(C (50(F) and conductivity was 180 uS. 
Population estimates and confidence limits 
were made from the results of two passes.   
 
On 18 August 1998, the section described 
above was re-sampled. Water quality at 
the time was: temperature 13(C, pH 7.5, 
total hardness 103 mg/l, and total alkalinity 
86 mg/l. A 300 foot (91.5 m) section was 
sampled by two-pass electrofishing. A crew 
of about 6-7 was involved including Charlie 
Thompson, Don Wiley, Eric Wagner, 
Ronney Arndt, and Mark Smith. Average 
width at this time was 5.0 m.   
A second site, downstream of the first, was 
sampled 19 August 1998 about 1-2 km 
above the confluence with the Provo River 
near an A frame cabin on the Bar X Ranch, 
downstream of a small hand-made rock 
dam. Mean width was 4.1 m and station 
length was 91.5 m (300 ft) for the two-pass 
estimate. Water temperature was 9(C at 
11:30 am, pH 8.0, total hardness 120 mg/l, 
and total alkalinity 86 mg/l.   
 
Results and Discussion  
In both years, the catch at the upstream 
site consisted entirely of cutthroat trout and 
sculpin (presumably mottled sculpin, but 
not keyed out). At the downstream site in 
!98, two brown trout were captured (342 
mm, 63 mm), as well as an unusually large 
long-nosed dace (138 mm, 26 g), in 

(Continued on page 4) 

Little South Fork Provo River: A Comparison of 
Population Estimates between 1996 and 1998  
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addition to the cutthroat trout and 
sculpin. No deformities associated 
with whirling disease were noted for 
any fish. 
 
 In 1996, cutthroat trout ranged in 
size from 75 to 275 mm (average = 
176.6 mm). Individual weights 
ranged from 3 to 211 g and 
averaged 76.5 g.   For cutthroat 
trout over 100 mm, the estimated 
population for the section was 25 
fish (24 fish/100 m). There was also 
a good distribution of size classes. 
 
In 1998, the 47 cutthroat trout from 
both passes of the upstream site 
ranged in size from 22 to 309 mm 
(mean = 117.9 mm), and individual 
weights ranged from less than a 
gram to 290 g (mean = 32.2 g). The 
estimate for the section was 60 
cutthroat trout (66 fish/100 m), 
which included young-of-the-year. 
This translated to about 1317 fish/
ha (249 SD) or 42.4 kg/ha (13.2 
SD). The histogram of length 
frequencies (Figure 1) indicated 
that the number of larger fish was 
diminished in 1998. This may have 
been a result of previous sampling and 
also due to the presence of a campsite 
where anglers had easier access to the 
stream than above and below this point. 
The number of smaller cutthroat trout 
appear to have increased in response to 
removing the larger fish. 
 
At the downstream site, the 64 cutthroat 
trout from both passes ranged in size from 
29 to 290 mm (mean = 128 mm) and 
weighed from 1 to 269 g (mean = 34.0 g). 
The estimate for the section was 66 
cutthroat trout (72 fish/100 m). This 
translated to 1766 fish/ha (59.4 SD) or 
60.1 kg/ha (11.78 SD). The length 
frequency distribution for this site appeared 
to indicate a healthy population, with 
adequate numbers of small fish.   
 

The results of whirling disease testing of 
samples from 1998 indicated that cutthroat 
trout from the upstream site were negative. 
At the downstream site just a kilometer or 
two above the confluence with the S.Fk. 
Provo, the brown and cutthroat trout both 
were questionable; i.e., there were spores 
present, but they may have been another 
species of Myxobolid such as M. neurobius 
or M. kisutchi.   
 
The results thus far do not indicate severe 
impacts of whirling disease, if indeed it is 
present. The data presented thus far will 
hopefully serve as a preliminary look at the 
impact of whirling disease in the area, 
providing a baseline for future evaluations.   
 
Eric Wagner 

Figure 1. Length-frequency histogram of cutthroat trout 
from the Little South Fork of the Provo River for an 
upstream site sampled in 1996 and 1998, and for a 
downstream site on the Bar X Ranch sampled in 1998 
(Station 2). 
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Utah Division of Wildlife Resources recently announced the completion of a long awaited, 
oft belayed home page for the Fisheries Experiment Station. The page, located at http://
www.nr.state.ut.us/dwr/fes/ index .htm  features pages on the four main programs within 
the station, bio-sketches of the personnel, as well as e-mail links and phone numbers. 
 
In addition, the pages 
contain a list of recent FES 
research projects and 
publications, complete with 
abstracts, an inventory of 
fish held at FES, and the list 
of fish health approved state 
and federal locations within 
the state. Information on 
whirling disease in Utah and 
do/don ts for anglers to help 
prevent further spread of 
the parasite is listed. Also 
included is an electronic 
version of recent editions of 
the Ichthyogram in Adobe Reader pdf format.  
 
Plans are underway to update the page on a quarterly basis, or more frequently as needed. 
Those with questions or suggestions should contact the webmaster at nrdwr.
cwilson@state.ut.us.  

WEB Page for Fisheries Experiment Station Completed 

New Wildlife Technician Joins Whirling Disease Survey 
Project 
 
Welcome to Robert Montgomery, the 
newest arrival at the Fisheries Experiment 
Station. Robert, a native of California, will 
work on processing/reading samples from 
the whirling disease survey, as well as wild 
broodstock pathogen inspections. Robert 
is a graduate of Utah State University, 
where he graduated with a B.S. degree in 
1998. An avid fly-fisherman, he acts as 
secretary of the Cache Anglers chapter of 
Trout Unlimited in Logan. 
 
Robert replaces Art Butts, who entered 
the graduate school at Utah State 
University. Art is engaged in a masters project on the population impacts of whirling 
disease in kokanee salmon at Porcupine Reservoir (and the L.A. Lakers) under Dr. David 
Beauchamp. 
 
Best wishes to both individuals in their new endeavors! 
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In  the  June  1998  issue  o f the  Ich thyogram  (9 {1 /2 }:8 -10 ), popu la tion  es tim a tes  fo r the  E .Fk . 
L ittle  B ear R iv e r were  p resen ted  with  respec t to  wh irling  d isease . The  pa ras ite  M yxobo lus  
ce reb ra lis  was  d iscov e red  in  the  d ra inage  in  1993 , ye t its  im pac ts  on  the  sa lm on id  popu la tions  
a re  s till no t we ll unders tood . In  S ep tem ber 1998 , add itiona l sam p ling  was  conduc ted  to  
m on ito r poss ib le  changes . 
 
Two-pass  e lec tro f ish ing  was  used  to  
cap tu re  a ll f ish  poss ib le  in  a  100  m  reach . 
The  th ree  reaches  sam p led  in  1997  were  
sam p led  aga in  on  10  S ep tem ber 1998 . 
The  reach  fu rthes t downs tream  was  jus t 
abov e  the  L ibe rty R oad  b ridge . The  
m idd le  reach  was  in  the  a rea  tha t the  
D iv is ion  o f W ild life  recons truc ted  to  re tu rn  
the  s tream  to  a  no rm a l m eander, and  the  
upperm os t reach  was  be tween  the  
recons truc ted  a rea  and  P orcup ine  D am .    
 
The  ca tch  cons is ted  p rim arily o f b rown  
trou t, da ta  fo r wh ich  a re  sum m arized  in  
F igu res  1 , 2 , and  3 . C u tth roa t were  found  
in  low num bers , p rim arily in  the  two  
ups tream  reaches . These  were  p robab ly 
su rv iv o rs  o f the  1997  s tock ing , av e rag ing  
236  m m  in  to ta l leng th . N o  cu tth roa t o r ra inbow trou t were  s tocked  in  1998 . S loped  head  
de fo rm ities  were  obse rv ed  in  2  o f 17  (11 .7% ) cu tth roa t trou t; these  were  sho rte r than  the  
av e rage  (to ta l leng ths  o f 172  and  169  m m ).   Two  add itiona l cu tth roa t had  sho rtened  operc les  
(259  and  232  m m  to ta l leng th ) wh ich  m ay 
o r m ay no t be  re la ted  to  wh irling  d isease .   
D e fo rm ities  o f the  b rown  trou t sam p led  
were  lim ited  to  obv ious  hook ing  in ju ry and  
one  f ish  with  a  sho rtened  m and ib le  (<1% ). 
 
The  h is tog ram  o f b rown  trou t leng th  
frequenc ies  (F igu re  3 ) con tinues  to  
ind ica te  tha t juv en ile  b rown  trou t num bers  
rem a in  low. The  cause  m ay be  p reda tion , 
wh irling  d isease , o r som e o the r unknown 
fac to r. H owev er, a t the  popu la tion  lev e l, 
the  num ber o f b rown  trou t pe r km  and  
b iom ass  es tim a tes  d id  no t d if fe r 
s ign if ican tly from  1997  da ta  (t-tes t, p  >  
0 .05 ). To ta l kg /ha  (cu tth roa t and  b rown  
trou t da ta  com b ined) d id  no t d if fe r e ithe r, 
bu t to ta l f ish  pe r km  was  h ighe r in  1997  (p  
=  0 .043 ). Th is  is  like ly due  to  the  ha rv es t 

East Fork Little Bear River:  
1998 Population Estimates 

Fig. 1. Estimated number of brown, cutthroat and rainbow 
trout per km of the East Fork Little River for each of 6 
years. 

Fig. 2. Average biomass estimates of brown, cutthroat and 
rainbow trout in the East Fork Little Bear River for each of 6 
years. 
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(Continued from page 6) 

o f cu tth roa t trou t from  the  sys tem  and  the ir low 
abundance  in  1998 .   
 
Th is  win te r P o rcup ine  R eserv o ir was  d ra ined  fo r 
ins ta lla tion  o f a  v a lv e  and  repa irs  to  the  dam . Th is  
resu lted  in  h igh  f lows  du ring  rese rv o ir d ra inage  
(du ring  b rown  trou t spawn ing ) and  low f lows  du ring  
repa ir and  re f illing  th is  sp ring . The  im pac ts  o f th is  on  
the  s tream  and  the  sa lm on ids  be low a re  unknown a t 
th is  tim e . The  im pac t o f an  env ironm en ta l 
d is tu rbance  like  th is  in  concert with  the  p resence  o f 
M yxobo lus  ce reb ra lis  is  unknown, and  the  im pac t 
wou ld  be  d if f icu lt to  a ttribu te  to  e ithe r cause  o r the  
com b ina tion  o f the  two . Fu rthe r sam p ling  shou ld  
p rov ide  add itiona l da ta . 
 
Eric Wa g ner 

As part of their m ission of technology transfer 
and tra in ing, personnel from  the F isheries 
Experim ent S tation recently com pleted sev eral 
d if ferent educational sessions held in the last 
few m onths. 
 
In Decem ber, state hatchery workers attended 
the second installm ent of an egg taking and 
handling workshop. The session was a fo llowup 
to the introductory course held earlier in 1998. 
The course was conducted by E ric W agner and 
Ronney A rndt, with assistance from  Ron G oede, 
Joe Valentine, T im  M iles and Chris W ilson. 
 
The Health Condition P rof ile was taught in M arch 
10-11 by Ron G oede. The course was attended 
by 26 students, am ong them  new DW R 
biologists and hatchery workers, b io logists from  the U .S . Forest Serv ice and graduate students 
from  U tah S tate Univ ersity. Ron reports the HCP will be undergoing som e changes in the com ing 
m onth, including insertion of the newest Deform ity and Lesion Indices, creation of a com puterized 
$digita l# atlas, and reprogram m ing of the popular $AUSUM # com puter program  (created in DO S) to 
a m ore v ersatile W indows spreadsheet form at. 
 
A  F ish D isease/ INAD workshop was held for state hatchery superintendants and others at a 
special sesssion prior to the Bonnev ille chapter AFS m eeting in M oab on M arch 15. T im  M iles and 
Chris W ilson cov ered som e of the m ore com m on hatchery disease problem s, rev iewed diagnostic 
protocols and unv eiled a planned inv olv em ent in a New Anim al D rug inv estigation for the use of 
Chloram ine-T  for bacteria l g ill d isease.  

Recent Training Sessions Hosted by FES 

Jim Flanagan, George Coombs and Joey Comp 
examine a laboratory specimen at the egg taking 
workshop 

Fig. 3. Histogram of brown trout total lengths (mm) 
electrofished from the East Fork Little Bear River for 6 
different years, all sites pooled. 
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