
See	discussions,	stats,	and	author	profiles	for	this	publication	at:	https://www.researchgate.net/publication/238038133

First-winter	survival	of	rainbow	trout	and
brook	trout	in	the	Henrys	Fork	of	the	Snake
River,	Idaho

Article		in		Canadian	Journal	of	Zoology	·	February	2011

DOI:	10.1139/z97-007

CITATIONS

42

READS

49

2	authors,	including:

Kevin	Meyer

Government	of	the	State	of	Idaho

54	PUBLICATIONS			542	CITATIONS			

SEE	PROFILE

All	content	following	this	page	was	uploaded	by	Kevin	Meyer	on	12	October	2015.

The	user	has	requested	enhancement	of	the	downloaded	file.	All	in-text	references	underlined	in	blue	are	added	to	the	original	document

and	are	linked	to	publications	on	ResearchGate,	letting	you	access	and	read	them	immediately.

https://www.researchgate.net/publication/238038133_First-winter_survival_of_rainbow_trout_and_brook_trout_in_the_Henrys_Fork_of_the_Snake_River_Idaho?enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/238038133_First-winter_survival_of_rainbow_trout_and_brook_trout_in_the_Henrys_Fork_of_the_Snake_River_Idaho?enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Kevin_Meyer8?enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Kevin_Meyer8?enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Government_of_the_State_of_Idaho?enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Kevin_Meyer8?enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Kevin_Meyer8?enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng%3D%3D&el=1_x_10&_esc=publicationCoverPdf


First-winter survival of rainbow trout and brook 
trout in the Henrys Fork of the Snake River, Idaho 

Kevin Am Meyer and JmSm Griffith 

Abstract: We used caged fish with a cobble-boulder substrate to test the effect of fish size on first-winter survival of 
rainbow trout, Oncorhynchus mykiss, to compare survival of rainbow trout and brook trout, Salvelinus fontinalis, and to 
test for a temperature effect in each experiment. At the warmer site, over 90% of the rainbow trout in the size 
experiment survived the winter, and there was no significant difference between >90  and <90  mm fish. At the colder 
site, survival was 60% and all mortality occurred in fish < 9 0  mm. Survival of brook trout (60%) was significantly less 
than that of rainbow trout (87%) but did not differ between the warmer and colder sites. Brook trout that survived were 
significantly larger than those that did not. Results suggest that size-dependent mortality may be more likely to occur 
when environmental conditions are more severe (e.g., lower temperatures, less suitable habitat). Rainbow trout 
experienced less mortality than brook trout when using cobble-boulder substrate as cover during their first winter; this 
may be the result of different winter-habitat preferences between the two species. 

RCsumC : Nous avons utilisC des poissons en cage sur un substrat de petits et de  gros cailloux pour determiner l'effet 
de la taille des poissons sur la survie au cours du premier hiver chez des Truites arc-en-ciel, Oncorhynchus mykiss, 
pour comparer la survie des Truites arc-en-ciel a celle des Ombles de  fontaine, Salvelinus fontinalis, et pour determiner 
I'effet de la temperature dans chacune de ces experiences. Au site le plus chaud, plus de 90% des Truites arc-en-ciel de 
I'expCrience sur la taille ont survkcu a l'hiver, et il n'y avait pas de  difference significative de survie entre les truites de 
>90  mm et celles de < 9 0  mm. Au site le plus froid, la survie a CtC de 60% et la mortalit6 affectait seulement les 
poissons de < 9 0  mm. La survie des Ombles de fontaine (60%) Ctait significativement plus faible que celle des Truites 
arc-en-ciel (87%), mais ne variait pas du site le plus froid au site le plus chaud. Les ombles qui ont survecu ktaient 
significativement plus gros que ceux qui n'ont pas survCcu. Les resultats indiquent que la mortalit6 est influencke par la 
taille surtout quand les conditions du milieu sont plus rigoureuses (e.g., temperatures plus basses, habitat moins 
approprik). Les truites ont subi moins de mortalit6 que les ombles lorsqu'elles ont utilisk le substrat de petits et de gros 
cailloux au cours de leur premier hiver; ce  phknomkne peut dependre des prkferences d'habitat diffkrentes au cours de 
l'hiver entre les deux espkces. 
[Traduit par la Redaction] 

Introduction winter survival in field studies of juvenile brook trout, 

The winter ecology of stream-resident salmonids has received 
increasing attention in recent years. However, knowledge 
gaps exist regarding their behavior and ecology during 
winter (Marcus et a1 . 1990),  including factors affecting 
survival during the first winter. There are numerous factors 
which may affect that survival, and of these, we examined 
the role of fish size and species and water temperature, using 
caged fish. 

Smaller members of a cohort have relatively high mass- 
specific basal metabolic rate and lack a correspondingly high 
capacity to store energy (Shuter and Post 1990). Hence, 
smaller age-0 fish would be expected to exhaust stored 
energy reserves earlier and would be more vulnerable to 
starvation in winter. Nevertheless, there is contradictory evi- 
dence in the literature regarding size-related winter mortality 
in juvenile salmonids. Hunt (1969), Holtby (1988), and Smith 
and Griffith (1994) found positive relationships between 
mean length of fish at the onset of winter and subsequent 

Salvelinus fontinalis, coho salmon, Oncorhynchus kisutch, 
and rainbow trout 0. mykiss, respectively. However, in a 
laboratory study, Toneys and Coble (1980) found no size- 
related mortality in juvenile brook trout kept at temperatures 
of 2-4°C. We speculated that environmental conditions 
such as temperature severity and habitat suitability could 
have an influence on whether size-dependent mortality occurs. 

Environmental factors might influence winter survival of 
species differently. Although studies have shown that habitat 
use by salmonids in winter may vary between species (Bustard 
and Narver 1975a,  1975b; Cunjak and Power 1986;  Swales 
et al. 1987),  direct comparisons of survival have not, to our 
knowledge, been made. In most streams, some habitat types 
may be limited or absent; in our study stream, concealment 
habitat that remains throughout the winter is essentially limited 
to cobble -boulder substrate (Griffith and Smith 1995).  
Since summer habitat preferences have been shown to differ 
between rainbow and brook trout (Cunjak and Green 1983,  
1984),  their winter preferences may also differ. We specu- 
lated that, if this was true, it could ;ranslate into differences 

Received March 19, 1996. Accepted July 29, 1996. in survival rates if cobble-boulder substrate was the only 
K.A. Meyer and J.S. Griffith. Department of Biological cover habitat present and it was more suitable cover habitat 
Sciences, Idaho State University, Pocatello, ID 83209, U.S.A. for one species than the other. 
(e-mail: 2077697@mcimail.com; grifjohn@fs.isu.edu). The objective of this study was to directly monitor first- 
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winter survival of caged fish. The null hypotheses were that 
survival would not differ between small and large rainbow 
trout or between rainbow trout and equal-sized brook trout. 
These experiments are subsequently referred to as size and 
species experiments, respectively. The experiments were 
carried out at sites with two different water temperature 
regimes to additionally test for a temperature effect. 

Experiments were conducted in cages in the Henrys Fork of the 
Snake River, a fourth-order stream at the study area (44"22'N, 
11 1 "23'W) located in Fremont County in southeastern Idaho. Dis- 
charge was mainly controlled by Island Park Dam, located 8 km 
upstream of the study area at a river elevation of 1876 m, and 
ranged from 13.4 to 21.7 my ss-' during the study period of 
November 1993 to March 1994 (U.S. Geological Survey 1994). 

Two study sites were used for the experiments. At the Last 
Chance study site, the channel width averaged 90 m and the gradi- 
ent was 0.3 1 %. The substrate was gravel and midchannel areas 
contained aquatic macrophyte beds dominated by Myriophyllum 
exalbescens Kunth. and Ranunculus aquatilis L. Surface ice forma- 
tion at Last Chance was infrequent, but a thin layer of ice occurred 
occasionally along the stream margin during the study period. The 
Harriman East study site was located 11.2 km downstream from 
Last Chance. The channel width averaged 105 m and the gradient 
was 0.12%. The substrate was gravel mixed with sand and silt, and 
Elodea canadensis Michx. was common in midchannel areas. 
Surface ice first formed on 26 November 1993, and covered the 
study site (up to 30 cm thick) for approximately one-third of the 
time from December to February. 

Cages were constructed of 2.5-mm (size experiment) or 5-mm 
(species experiment) galvanized steel mesh attached to a triangular 
angle-iron frame with no top, and were placed within 5 m of the 
stream margin. Each side was 2 m wide and 1 m tall and the 
enclosed area was 1.5 m2. The bottom of each cage, also covered 
with steel mesh, was filled with gravel and a layer of 15-40 cm 
diameter cobble - boulder substrate (cf. Platts et al. 1983), which 
we felt would provide more than enough interstitial spaces for con- 
cealment (Meyer and Griffith 1997). 

Mean depth and velocity in the cages ranged from 19 to 30 cm 
and from 5 to 20 cm . s-I, respectively. A staff gauge at Last 
Chance indicated that depth varied less than 8 cm all winter at this 
site. Because previous research using cages at the study sites 
showed that the mean relative stomach content wet masses for 
juvenile rainbow trout inside the cages did not differ from those for 
free-ranging juvenile rainbow trout outside the cages (Smith 1992), 
and velocities were adequate to cause small invertebrates, at least, 
to drift into the cages, supplemental feeding was not provided. 
Water temperature (hourly averages of 1-min recordings) was 
monitored at both sites using Campbell Scientific Model CR-I0 
dataloggers and thermocouples (accuracy k0.05 "C) , but because 
of datalogger failure, complete temperature data for both sites were 
obtained only from late December to the end of the study. 

For the size experiment, rainbow trout were electrofished from 
the river at Last Chance in areas adjacent to the cages. Rainbow and 
brook trout for the species experiment were electrofished along the 
stream margin from the Buffalo River, approximately 0.5 km 
upstream from its confluence with the Henrys Fork near Island Park 
Dam. They were measured to the nearest millimetre for total length 
and weighed to the nearest 0.25 g. Ten trout were added to each 
cage, for a density of 6.7 fish/m2, within the range of 4 - 14 fish/ 
m2 that was previously observed in cobble -boulder habitat in this 
study area (Smith and Griffith 1994). 

While conducting population estimates of free-ranging fish at 
Last Chance in October 1993, we estimated the mean size of age-0 

rainbow trout to be approximately 86 mm (range 53- 152 mm, 
SD = 19.2 mm, n = 69). During the winter of 1989- 1990, no 
caged rainbow trout that were < 100 mm in October survived the 
winter in the study area (Smith and Griffith 1994). However, mean 
fish length in October 1989 (125 mm) was nearly 40 mm greater 
than in October 1993 (Smith and Griffith 1994), in part because of 
below-normal temperatures during the summer of 1993. We specu- 
lated that the smaller size of the 1993 cohort would greatly reduce 
over-winter survival. Subsequently, for the size experiment, a total 
length of 90 mm was chosen as the separation between "large" and 
"small" fish, and cages were divided into three groups. One group 
held 10 small fish that averaged 72.7 mm (range 59-89 mm) in 
length, the second group contained 10 large fish that averaged 
114.9 mm (range 90- 152 mm), and the third group contained 
5 fish in each size category that averaged 95.8 mm (range 60- 
145 mm). This design allowed some small fish to be separated from 
large fish to reduce a confounding effect that might have resulted 
from agonistic interactions, but also allowed other small and large 
fish to occur together as they would under natural conditions. Mean 
fish size was 94.9 mm and fish size in any one cage within each 
group did not differ from any other (ANOVA, P = 0.99). Four 
cages of each group were located at the Last Chance study site. The 
Harriman East study site contained four cages of the mixed-size 
group only. 

In the species experiment, a fish of one species was matched 
within 1-2 mm with a fish of the other species, and five matched 
pairs were added to each cage. Both the Last Chance and the 
Harriman East study sites contained four cages. Mean fish length 
was 1 15.8 mm for both rainbow trout (range 87 - 146 mm) and 
brook trout (range 89 - 148 mm), and there was no significant size 
difference between cages (ANOVA, P = 0.8 1). 

The experiments began on 14 November 1993, and survival was 
evaluated during three consecutive 7-week intervals ending on 
29 December 1993 (early winter), 12 February 1994 (midwinter), 
and 27 March 1994 (late winter). During each evaluation the 
cobble-boulder substrate was removed from each cage and fish 
were captured with a dip net. Fish were weighed and measured and, 
after the cobble-boulder substrate was replaced, were returned to 
the cages. During early winter, floating ice and ice buildup caused 
damage to some cages at Harriman East, resulting in the removal 
of one species-experiment cage and all but one size-experiment cage 
from further analysis. This precluded statistical analysis to test for 
differences in survival between sites for the size experiment. Addi- 
tionally, erosion at Last Chance under one species-experiment cage 
and two size-experiment cages resulted in gaps in the bottom 
through which fish might have escaped. These cages were removed 
from further analysis. For the size experiment, differences in sur- 
vival between size categories at Last Chance were investigated 
using a Kruskal- Wallis one-way test. A Kruskal- Wallis two-way 
test was used for the species experiment, with species and site as 
the main factors. Both tests were performed on ranked percent sur- 
vival data. A multiple regression model with indicator variables 
(Neter et al. 1989) was used to assess if length-mass regressions 
were different in slope or elevation at the onset of winter, at the 
onset versus the end of winter, and at the end of winter. Following 
Cone (1989), no log-transformations were made on the data, though 
a few regressions did appear to be slightly curvilinear. A Student's 
t test was used to assess differences in water-column temperatures 
inside the cages between sites. We used SAS (SAS Institute Inc. 
1987) to perform all analyses. 

Results 

During periods when temperature was recorded at both sites, 
the water was significantly colder (P < 0.0001) at Harriman 
East than at Last Chance. Mean water column temperatures 
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Table 1. Percent survival of first year rainbow (RBT) and brook (BKT) trout in 
cages in the Henrys Fork of the Snake River, Idaho, in the winter of 1993- 1994. 

Cage variable 
Percent survival in cages on: 

Study Initial size No. of 
site Species (mm) cages 14 Nov. 29 Dec. 12 Feb. 27 Mar. 

Size experiment 

LC RBT 59-89 3 100 100 100 100 
LC RBT 90- 152 4 100 9 8 9 8 95 
LC RBT 60-142 3 100 100 93 93 
HE RBT 65-132 1 100 60 60 60 

Species experiment 

LC RBT 87-146 3 100 93 87 87 
HE RBT 94-141 3 100 87 87 87 
LC BKT 89-148 3 100 60 53 53 
HE BKT 96- 143 3 100 80 67 67 

Note: LC, Last Chance; HE, Harriman East. 

inside the cages for January, February, and March were 1.5, 
1.8, and 4.3"C at Harriman East and 3.1, 3.1, and 4.3"C at 
Last Chance, respectively. The air temperature dropped to 
as low as -25°C in January and minimum water-column 
temperatures inside the cages were -O.S°C at Harriman 
East and 0.3"C at Last Chance. 

Size experiment 
At Last Chance, there was no significant difference (P = 
0.44) in survival between large and small age-0 rainbow 
trout that were held separately (Table I). Survival averaged 
95 % for cages with large rainbow trout, 100 % for cages with 
small rainbow trout, and 93 % for cages containing both large 
(87 % survival) and small (1 00 % survival) rainbow trout. 
In all cages, at least 8 of the 10 fish survived the winter. 
Twenty-five percent of the mortality occurred in early 
winter, 50% in midwinter, and 25 % in late winter. 

At Harriman East, 60% of the rainbow trout survived in 
the cage with both size categories (Table I). All large rain- 

.bow trout survived, whereas only 1 of the 5 small rainbow 
trout survived. All mortality at Harriman East occurred dur- 
ing early winter. 

The length -mass relationship for rainbow trout in the 
size experiment did not change significantly over the winter 
at Last Chance. The length -mass regressions did not differ 
significantly in slope (P = 0.77) or elevation (P = 0.69) at 
Last Chance between rainbow trout at the beginning versus 
the end of winter (n = 194). The small sample size (1 6), due 
to lost cages, hindered similar analysis at Harriman East, 
though the regressions were nearly significantly different for 
both slope (P = 0.07) and elevation (P = 0.07). 

Species experiment 
Brook trout survival averaged 60% and was significantly 
lower (P = 0.002) than for equal-sized rainbow trout, which 
averaged 87% in the species experiment (Table 1). There 
was no significant difference in survival for either species 
between Harriman East and Last Chance (P = 0.35). For 
brook trout, 80% of the mortality occurred during early 

winter and 20% occurred in midwinter, while for rainbow 
trout 60% of the mortality occurred in early winter and 40% 
in midwinter. No fish of either species died during late 
winter. Brook trout that died (mean length 101 mm, 
range 89 - 114 mm) were smaller ( t  test, P < 0.001) than 
those that lived (mean length 124 mm, range 110- 148 mm), 
and there was minimal overlap in their ranges. The limited 
mortality observed in rainbow trout precluded similar analy- 
sis for that species. 

The length - mass regressions were not significantly differ- 
ent between brook trout and rainbow trout at the onset (slope, 
P = 0.12; elevation, P = 0.20; n = 60) or end (slope, 
P = 0.11; elevation, P = 0.22; n = 44) of winter. Brook 
trout that lived through the winter had a significantly differ- 
ent length-mass slope (P = 0.0009) and elevation (P = 
0.0006) than fish that died during the winter (n = 30). 

Discussion 

In this study, we found evidence both supporting and opposing 
the occurrence of size-dependent mortality in both experi- 
ments, but we do not believe that the results conflict. In the 
size experiment, survival of rainbow trout at the warmer Last 
Chance site was high regardless of their size, but at Harri- 
man East survival of small juvenile rainbow trout was lower 
than that of large fish. This difference between sites did not 
occur in the species experiment, but there were no small fish 
in that experiment (the smallest fish was 87 mm long). Under 
conditions where habitat is suitable and temperatures are 
higher, such as the test conditions for rainbow trout at the 
Last Chance study site, energy reserves in even the smallest 
members of a cohort might be adequate to allow them to 
successfully survive their first winter, whereas the lower 
temperatures experienced at Harriman East may have 
reduced the survival of the small rainbow trout located there. 
Hunt (1969) found a strong positive relationship over 5 years 
between the winter survival of juvenile brook trout and the 
number of hours that the water temperature was above 4.5"C 
during January. Smith and Griffith (1994) found that survival 
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of caged juvenile rainbow trout during winter was higher at 
study sites where the water temperature was relatively higher. 

In the species experiment, survival was lower for brook 
trout than for rainbow trout, and brook trout that survived 
were larger than brook trout that died. It is unlikely that the 
higher mortality rate of brook trout was caused by tempera- 
tures exceeding their thermal tolerance. Survival of brook 
trout did not differ between sites, though water temperatures 
were markedly different. The temperature preference of 
brook trout may differ from that of rainbow trout (Coutant 
1977; Peterson et al. 1979), but existing data are inconsistent 
between studies and vary between life stages of the same 
species. 

Alternatively, it is possible that the reduced survival and 
size-dependent mortality experienced by brook trout resulted 
from their being restricted to cobble - boulder substrate for 
concealment. Although cobble -boulder substrate appears to 
be suitable concealment habitat for rainbow trout during 
winter (Campbell and Neuner 1985; Smith and Griffith 
1994; Griffith and Smith 1995; hheyer and Griffith 1997), 
this might not be true for brook trout. Gibson (1978) 
observed that brook trout concealed themselves under rocks 
at winter temperatures in laboratory stream channels. How- 
ever, Cunjak and Power (1986) found that although cobble- 
boulder substrate was available at some sites, brook trout 
were never observed concealing themselves there; instead, 
they were located in pools or concealed under banks or in 
woody material and aquatic plants or some other form of 
cover (Cunjak 1996). 

During the summer juvenile brook trout tend to select 
areas with slower velocities than do juvenile rainbow trout 
(Cunjak and Green 1983), and to behaviorally dominate rain- 
bow trout in such areas (Cunjak and Green 1984). Brook 
trout evolved in eastern North America in allopatry with 
Atlantic salmon, Salmo salar, whose microhabitat selection 
during winter parallels that of rainbow trout and consists 
mainly of cobble-boulder substrate in riffle-run areas 
(Rimmer et al. 1984; Cunjak 1988). The segregation of 
brook trout in low-velocity positions in pools and Atlantic 
salmon in high-velocity positions in riffles in sympatric con- 
ditions during the summer (Gibson 1966, 1978) is similar to 
the segregation seen between rainbow trout and brook trout 
during the summer (Cunjak and Green 1983). Pickering and 
Pottinger (1988) found that much of the winter mortality they 
observed in Atlantic salmon parr was due to chronic stress 
from nutritional deficiency, and suggested that meeting 
habitat requirements during winter may reduce the mortality 
rate. If cobble - boulder substrate is not suitable winter habi- 
tat for brook trout, their survival rate may be reduced when 
other forms of cover are lacking. 

It is difficult to make a direct comparison between first- 
winter rainbow trout survival in 1989 - 1990 (Smith and 
Griffith 1994) and in our study because of the differences 
between years in experimental design, initial fish density, 
and initial fish size, and because of our incomplete water 
temperature data. Air temperatures, which can be used as an 
index of the severity of winter temperatures (e. g . , Seelbach 
1987), were similar between years; monthly means of maxi- 
mum daily air temperatures were within 1.1 "C between 
years during November-March. Nevertheless, while we 
appreciate the difficulty of directly comparing the two 

studies, the smaller size of rainbow trout during our study 
did not result in reduced survival. Survival of rainbow trout 
in cages with cobble-boulder substrate was 90% at Last 
Chance and 68 % at Harriman East in 1989 - 1990, compared 
with 96 and 60 % (size experiment), respectively, at the same 
study sites in 1993-1994, when mean fish length was 
40 mm less. Lindroth (1965) argued that a "smaller fish 
within a year-class is inferior to the 'average fish' in this 
same year class but, compared between year-classes, a 
smaller size does not necessarily reflect inferiority in general 
viability" because of differences in the environmental con- 
ditions being experienced each year. This reasoning contra- 
dicts the argument that winter mortality is a direct function 
of size-related metabolic rates (Shuter and Post 1990). 

Our results lend further support to the importance of early 
winter as a critical period in first-winter survival of juvenile 
salmonids. For the two experiments combined, 68% of the 
mortality observed occurred in early winter and only 4 %  
occurred during late winter. Furthermore, because cages 
were not in place until November, we may have missed addi- 
tional mortality that could have occurred in early winter. 
Nevertheless, our data concur with those of Smith and 
Griffith (1994), who found that nearly all mortality of 
juvenile rainbow trout occurred during early winter, and 
with the early-winter metabolic deficit hypothesis developed 
by Cunjak et al. (1987) and Cunjak and Power (1987). 

Our experiments used caged fish, which eliminated some 
of the factors that may influence the survival of free-ranging 
trout in the study area. In particular, the cages provided pro- 
tection from in-stream predators (e.g . , river otters, Lutra 
canadensis, mink, Mustela vison) and, we believe, from 
aerial predators (e.g., Common Mergansers, Mergus 
merganser, Belted Kingfishers, Ceryle torquata), owing to 
cage construction that restricted aerial maneuverability from 
above. The cages also protected fish from shifting ice, which 
may cause a large amount of mortality in the winter (Needham 
and Jones 1959). If our cages reduced the amount of food 
available to the fish in them, we could have increased the 
mortality. Since length-mass regressions did not change 
significantly over the course of the experiment, it is unlikely 
that fish were starving in the cages. 

With the removal of the confounding influence of these 
factors, we believe that our results demonstrate the effects 
which fish size and species and temperature can have on the 
survival of juvenile trout during their first winter. Future 
research, conducted under both natural and experimental 
conditions, is needed to more fully assess how variables such 
as habitat suitability and availability, temperature, fish size, 
and ice independently affect winter survival, and interact to 
confound their influence. A better understanding of these 
relationships will help managers to recognize and protect 
important overwintering habitats of specific species. 

Acknowledgements 
We thank .the many people who provided valuable field 
assistance, especially Jim Gregory and Rick Wilkison. Ken 
Rodnick and two anonymous reviewers commented on an 
earlier draft of the manuscript and provided many helpful 
suggestions. Funding was provided by the Henrys Fork 
Foundation, Targhee National Forest, and the Idaho Water 
Resources Research Institute. 

O 1997 NRC Canada 

C
an

. J
. Z

oo
l. 

D
ow

nl
oa

de
d 

fr
om

 w
w

w
.n

rc
re

se
ar

ch
pr

es
s.

co
m

 b
y 

R
en

m
in

 U
ni

ve
rs

ity
 o

f 
C

hi
na

 o
n 

06
/0

4/
13

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.
 

https://www.researchgate.net/publication/237177709_Some_Factors_Influencing_the_Distributions_of_Brook_Trout_and_Young_Atlantic_Salmon?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237180901_Temperature_Preference_of_Several_Species_of_Salmo_and_Salvelinus_and_Some_of_Their_Hybrids?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/261639829_The_Behavior_of_Juvenile_Atlantic_Salmon_Salmo_salar_and_Brook_Trout_Salvelinus_fontinalis_with_Regard_to_Temperature_and_to_Water_Velocity?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/261639829_The_Behavior_of_Juvenile_Atlantic_Salmon_Salmo_salar_and_Brook_Trout_Salvelinus_fontinalis_with_Regard_to_Temperature_and_to_Water_Velocity?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237995380_Habitat_utilization_by_brook_char_Sahelinus_fontinalis_and_rainbow_trout_Salmo_gairdneri_in_Newfoundland_streams?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237995380_Habitat_utilization_by_brook_char_Sahelinus_fontinalis_and_rainbow_trout_Salmo_gairdneri_in_Newfoundland_streams?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237180375_Compilation_of_Temperature_Preference_Data?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237180375_Compilation_of_Temperature_Preference_Data?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/254328641_Species_Dominance_by_Brook_Trout_and_Rainbow_Trout_in_a_Simulated_Stream_Environment?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/249530966_Changes_in_the_Selection_of_Microhabitat_by_Juvenile_Atlantic_Salmon_Salmo_salar_at_the_Summer-Autumn_Transition_in_a_Small_River?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/254329029_Survival_of_Rainbow_Trout_During_Their_First_Winter_in_the_Henrys_Fork_of_the_Snake_River?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/254329029_Survival_of_Rainbow_Trout_During_Their_First_Winter_in_the_Henrys_Fork_of_the_Snake_River?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/253109060_Winter_Habitat_of_Selected_Stream_Fishes_and_Potential_Impacts_From_Land-Use_Activity?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/233339615_Failure_of_Submersed_Macro-phytes_to_Provide_Cover_for_Rainbow_Trout_Throughout_Their_First_Winter_in_the_Henrys_Fork_of_the_Snake_River?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/270023576_Flow_Temperature_Solar_Radiation_and_Ice_in_Relation_to_Activities_of_Fishes_in_Sagehen_Creek_California?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/270023576_Flow_Temperature_Solar_Radiation_and_Ice_in_Relation_to_Activities_of_Fishes_in_Sagehen_Creek_California?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/230377140_Lymphocytopenia_and_the_overwinter_survival_of_Atlantic_salmon_parr_Salmo_salar_L?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/230377140_Lymphocytopenia_and_the_overwinter_survival_of_Atlantic_salmon_parr_Salmo_salar_L?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==


Meyer and Griffith 

References 

Bustard, D., and Narver, D.W. 1975a. Aspects of the winter ecol- 
ogy of juvenile coho salmon (Oncorhynchus kisutch) and steel- 
head trout (Salmo gairdneri). J. Fish. Res. Board Can. 32: 
667 -680. 

Bustard, D., and Narver, D.W. 1975b. Preferences of juvenile 
coho salmon (Oncorhynchus kisutch) and cutthroat trout (Salmo 
clarki) relative to simulated alteration of winter habitat. J .  Fish. 
Res. Board Can. 32: 681 -687. 

Campbell, R.F., and Neuner, J.H. 1985. Seasonal and diurnal 
shifts in habitat utilized by resident rainbow trout in western 
Washington Cascade Mountain streams. In Proceedings of the 
Symposium on Small Hydropower and Fisheries. Edited by 
F.W. Olson, R.G. White, and R.H. Hamre. American Fisheries 
Society, Bethesda, Md. pp. 39-48. 

Cone, R.S. 1989. The need to reconsider the use of condition 
indices in fishery science. Trans. Am. Fish. Soc. 118: 510- 
5 14. 

Coutant, C .C . 1977. Compilation of temperature preference data. 
J. Fish. Res. Board Can. 34: 739-745. 

Cunjak, R.A. 1988. Behavior and midrohabitat of young Atlantic 
salmon (Salmo salar) during winter. Can. J.  Fish. Aquat. Sci. 
45: 2156-2160. 

Cunjak, R.A. 1996. Winter habitat of selected stream fishes and 
potential impacts from land-use activity. Can. J. Fish. Aquat. 
Sci. 53(Suppl. 1): 267 -282. 

Cunjak, R.A., and Green, J.M. 1983. Habitat utilization by brook 
char (Salvelinus fontinalis) and rainbow trout (Salmo gairdneri) 
in Newfoundland streams. Can. J.  Zool. 61: 1214- 1219. 

Cunjak, R.A., and Green, J.  M. 1984. Species dominance by brook 
trout and rainbow trout in a simulated stream environment. 
Trans. Am. Fish. Soc. 113: 737-743. 

Cunjak, R.A., and Power, G. 1986. Winter habitat utilization by 
stream resident brook trout (Salvelinus fontinalis) and brown 
trout (Salmo trutta). Can. J. Fish. Aquat. Sci. 43: 1970 - 198 1. 

Cunjak, R.A., and Power, G. 1987. The feeding and energetics of 
stream-resident trout in winter. J. Fish Biol. 31: 493 -51 1. 

Cunjak, R.A., Curry, R.A., and Power, G. 1987. Seasonal energy 
budget of brook trout in streams: implications of a possible 
deficit in early winter. Trans. Am. Fish. Soc. 116: 817-828. 

Gibson, R.J. 1966. Some factors influencing the distributions of 
brook trout and young Atlantic salmon. J.  Fish. Res. Board Can. 
23: 1977 - 1980. 

Gibson, R.J. 1978. 'The behaviour of juvenile Atlantic salmon, 
Salmo salar, and brook trout, Salvelinus fontinalis, with regard 
to temperature and water velocity. Trans. Am. Fish. Soc. 107: 
703-712. 

Griffith, J.S., and Smith, R. W. 1995. Failure of submersed macro- 
phytes to provide cover for rainbow trout throughout their first 
winter in the Henrys Fork of the Snake River, Idaho. N. Am. 
J. Fish. Manage. 15: 42-48. 

Holtby, L.B. 1988. Effects of logging on stream temperatures in 
Carnation Creek, British Columbia, and associated impacts on 
the coho salmon (Oncorhynchus kisutch). Can. J. Fish. Aquat. 
Sci. 45: 502-515. 

Hunt, R.L. 1969. Overwinter survival of wild fingerling brook 

trout in Lawrence Creek, Wisconsin. J.  Fish. Res. Board Can. 
26: 1473 - 1483. 

Lindroth, A. 1965. First winter mortality of Atlantic salmon parr 
in the hatchery. Can. Fish Cult. 36: 23 -26. 

Marcus, M.D., Noel, L.E.,  and Young, M.K. 1990. Rating 
salmonid habitat research needs in the central Rocky Mountains. 
Fisheries (Bethesda), 15(5): 14 - 18. 

Meyer, K.A., and Griffith, J.S. 1997. The effects of cobble- 
boulder substrate configuration on winter residency by juvenile 
rainbow trout. N .  Am. J. Fish. Manage. In press. 

Needham, P.R., and Jones, A.C. 1959. Flow, temperature, solar 
radiation, and ice in relation to activities of fishes in Sagehen 
Creek. California. Ecology, 40: 465 -474. 

Neter, J., Wasserman, W.,  and Kutner, M.H. 1989. Applied linear 
regression models. 2nd ed. Richard D. Irwin, Inc., Homewood, 
Ill. 

Peterson, R.H., Sutterlin, A.M., and Metcalfe, J.L. 1979. Temper- 
ature preference of several species of Salmo and Salvelinus and 
some of their hybrids. J.  Fish. Res. Board Can. 36: 1137- 
1140. 

Pickering, A.D., and Pottinger, T.G. 1988. Lymphocytopenia and 
the overwinter survival of Atlantic salmon parr, Salrno salar L. 
J.  Fish Biol. 32: 689-697. 

Platts, W.S., Megahan, W.F.,  and Minshall, G.W. 1983. Methods 
for evaluating stream, riparian, and biotic conditions. Gen. 
Tech. Rep. (Intermountain For. Range Exp. Stn.) INT-138. 

Rimmer, D.M., Paim, U., and Sanders, R.L. 1984. Changes in the 
selection of microhabitat by juvenile Atlantic salmon (Salmo 
salar) at the summer-autumn transition in a small river. Can. J. 
Fish. Aquat. Sci. 41: 469-475. 

SAS Institute Inc. 1987. SAS user's guide: statistics, version 5 ed. 
SAS Institute Inc., Cary, N.C. 

Seelbach, P.W. 1987. Effect of winter severity on steelhead smolt 
yield in Michigan: an example of the importance of environmen- 
tal factors in determining smolt yield. Am. Fish. Soc. Symp. 
NO. 1. pp. 44.1 -450. 

Shuter, B.J., and Post, J.R. 1990. Climate, population viability, 
and the zoogeography of temperate fishes. Trans. Am. Fish. 
SOC. 119: 314-336. 

Smith, R.W. 1992. Effects of concealment cover availability and 
water temperature on overwinter survival and body condition of 
juvenile rainbow trout in the Henrys Fork of the Snake River, 
Idaho. M.S. thesis, Idaho State University, Pocatello. 

Smith, R.W., and Griffith, J.S. 1994. Survival of rainbow trout 
during their first winter in the Henrys Fork of the Snake River, 
Idaho. Trans. Am. Fish. Soc. 123: 747-756. 

Swales, S. ,  Lauzier, R.B., and Levings, C.D. 1987. Winter habitat 
preferences of juvenile salmonids in two interior rivers in British 
Columbia. Can. J.  Zool. 64: 1506- 1514. 

Toneys, M.L., and Coble, D.W. 1980. Mortality, hematocrit, 
osmolality, electrolyte regulation, and fat depletion of young-of- 
the-year freshwater fishes under simulated winter conditions. 
Can. J.  Fish. Aquat. Sci. 37: 225-232. 

U.S. Geological Survey. 1994. Water resources data for Idaho. 
USGS Water-Data Rep. ID-94, U.S. Geological Survey, Boise, 
Idaho. 

O 1997 NRC Canada 

C
an

. J
. Z

oo
l. 

D
ow

nl
oa

de
d 

fr
om

 w
w

w
.n

rc
re

se
ar

ch
pr

es
s.

co
m

 b
y 

R
en

m
in

 U
ni

ve
rs

ity
 o

f 
C

hi
na

 o
n 

06
/0

4/
13

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.
 

View publication statsView publication stats

https://www.researchgate.net/publication/249531085_Effects_of_Logging_on_Stream_Temperatures_in_Carnation_Creek_British_Columbia_and_Associated_Impacts_on_the_Coho_Salmon_Oncorhynchus_kisutch?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/249531085_Effects_of_Logging_on_Stream_Temperatures_in_Carnation_Creek_British_Columbia_and_Associated_Impacts_on_the_Coho_Salmon_Oncorhynchus_kisutch?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/249531085_Effects_of_Logging_on_Stream_Temperatures_in_Carnation_Creek_British_Columbia_and_Associated_Impacts_on_the_Coho_Salmon_Oncorhynchus_kisutch?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/249531085_Effects_of_Logging_on_Stream_Temperatures_in_Carnation_Creek_British_Columbia_and_Associated_Impacts_on_the_Coho_Salmon_Oncorhynchus_kisutch?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237177709_Some_Factors_Influencing_the_Distributions_of_Brook_Trout_and_Young_Atlantic_Salmon?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237177709_Some_Factors_Influencing_the_Distributions_of_Brook_Trout_and_Young_Atlantic_Salmon?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237177709_Some_Factors_Influencing_the_Distributions_of_Brook_Trout_and_Young_Atlantic_Salmon?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/254328597_Seasonal_Energy_Budget_of_Brook_Trout_in_Streams_Implications_of_a_Possible_Deficit_in_Early_Winter?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/254328597_Seasonal_Energy_Budget_of_Brook_Trout_in_Streams_Implications_of_a_Possible_Deficit_in_Early_Winter?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/254328597_Seasonal_Energy_Budget_of_Brook_Trout_in_Streams_Implications_of_a_Possible_Deficit_in_Early_Winter?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237180901_Temperature_Preference_of_Several_Species_of_Salmo_and_Salvelinus_and_Some_of_Their_Hybrids?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237180901_Temperature_Preference_of_Several_Species_of_Salmo_and_Salvelinus_and_Some_of_Their_Hybrids?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237180901_Temperature_Preference_of_Several_Species_of_Salmo_and_Salvelinus_and_Some_of_Their_Hybrids?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237180901_Temperature_Preference_of_Several_Species_of_Salmo_and_Salvelinus_and_Some_of_Their_Hybrids?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/238005762_Winter_Habitat_Preferences_of_Juvenile_Salmonids_in_Two_Interior_Rivers_in_British_Columbia?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/238005762_Winter_Habitat_Preferences_of_Juvenile_Salmonids_in_Two_Interior_Rivers_in_British_Columbia?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/238005762_Winter_Habitat_Preferences_of_Juvenile_Salmonids_in_Two_Interior_Rivers_in_British_Columbia?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237179774_Aspects_of_the_Winter_Ecology_of_Juvenile_Coho_Salmon_Oncorhynchus_kisutch_and_Steelhead_Trout_Salmo_gairdneri?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237179774_Aspects_of_the_Winter_Ecology_of_Juvenile_Coho_Salmon_Oncorhynchus_kisutch_and_Steelhead_Trout_Salmo_gairdneri?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237179774_Aspects_of_the_Winter_Ecology_of_Juvenile_Coho_Salmon_Oncorhynchus_kisutch_and_Steelhead_Trout_Salmo_gairdneri?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237179774_Aspects_of_the_Winter_Ecology_of_Juvenile_Coho_Salmon_Oncorhynchus_kisutch_and_Steelhead_Trout_Salmo_gairdneri?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/261639829_The_Behavior_of_Juvenile_Atlantic_Salmon_Salmo_salar_and_Brook_Trout_Salvelinus_fontinalis_with_Regard_to_Temperature_and_to_Water_Velocity?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/261639829_The_Behavior_of_Juvenile_Atlantic_Salmon_Salmo_salar_and_Brook_Trout_Salvelinus_fontinalis_with_Regard_to_Temperature_and_to_Water_Velocity?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/261639829_The_Behavior_of_Juvenile_Atlantic_Salmon_Salmo_salar_and_Brook_Trout_Salvelinus_fontinalis_with_Regard_to_Temperature_and_to_Water_Velocity?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/261639829_The_Behavior_of_Juvenile_Atlantic_Salmon_Salmo_salar_and_Brook_Trout_Salvelinus_fontinalis_with_Regard_to_Temperature_and_to_Water_Velocity?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/233312012_Effects_of_Cobble-Boulder_Substrate_Configuration_on_Winter_Residency_of_Juvenile_Rainbow_Trout?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/233312012_Effects_of_Cobble-Boulder_Substrate_Configuration_on_Winter_Residency_of_Juvenile_Rainbow_Trout?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/233312012_Effects_of_Cobble-Boulder_Substrate_Configuration_on_Winter_Residency_of_Juvenile_Rainbow_Trout?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237995380_Habitat_utilization_by_brook_char_Sahelinus_fontinalis_and_rainbow_trout_Salmo_gairdneri_in_Newfoundland_streams?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237995380_Habitat_utilization_by_brook_char_Sahelinus_fontinalis_and_rainbow_trout_Salmo_gairdneri_in_Newfoundland_streams?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237995380_Habitat_utilization_by_brook_char_Sahelinus_fontinalis_and_rainbow_trout_Salmo_gairdneri_in_Newfoundland_streams?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237180375_Compilation_of_Temperature_Preference_Data?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237180375_Compilation_of_Temperature_Preference_Data?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/249530975_Winter_Habitat_Utilization_by_Stream_Resident_Brook_Trout_Salvelinus_fontinalis_and_Brown_Trout_Salmo_trutta?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/249530975_Winter_Habitat_Utilization_by_Stream_Resident_Brook_Trout_Salvelinus_fontinalis_and_Brown_Trout_Salmo_trutta?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/249530975_Winter_Habitat_Utilization_by_Stream_Resident_Brook_Trout_Salvelinus_fontinalis_and_Brown_Trout_Salmo_trutta?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237179775_Preferences_of_Juvenile_Coho_Salmon_Oncorhynchus_kisutch_and_Cutthroat_Trout_Salmo_clarki_Relative_to_Simulated_Alteration_of_Winter_Habitat?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237179775_Preferences_of_Juvenile_Coho_Salmon_Oncorhynchus_kisutch_and_Cutthroat_Trout_Salmo_clarki_Relative_to_Simulated_Alteration_of_Winter_Habitat?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237179775_Preferences_of_Juvenile_Coho_Salmon_Oncorhynchus_kisutch_and_Cutthroat_Trout_Salmo_clarki_Relative_to_Simulated_Alteration_of_Winter_Habitat?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237179775_Preferences_of_Juvenile_Coho_Salmon_Oncorhynchus_kisutch_and_Cutthroat_Trout_Salmo_clarki_Relative_to_Simulated_Alteration_of_Winter_Habitat?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/254328641_Species_Dominance_by_Brook_Trout_and_Rainbow_Trout_in_a_Simulated_Stream_Environment?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/254328641_Species_Dominance_by_Brook_Trout_and_Rainbow_Trout_in_a_Simulated_Stream_Environment?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/254328641_Species_Dominance_by_Brook_Trout_and_Rainbow_Trout_in_a_Simulated_Stream_Environment?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/254328842_The_Need_to_Reconsider_the_Use_of_Condition_Indices_in_Fishery_Science?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/254328842_The_Need_to_Reconsider_the_Use_of_Condition_Indices_in_Fishery_Science?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/254328842_The_Need_to_Reconsider_the_Use_of_Condition_Indices_in_Fishery_Science?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/249530966_Changes_in_the_Selection_of_Microhabitat_by_Juvenile_Atlantic_Salmon_Salmo_salar_at_the_Summer-Autumn_Transition_in_a_Small_River?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/249530966_Changes_in_the_Selection_of_Microhabitat_by_Juvenile_Atlantic_Salmon_Salmo_salar_at_the_Summer-Autumn_Transition_in_a_Small_River?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/249530966_Changes_in_the_Selection_of_Microhabitat_by_Juvenile_Atlantic_Salmon_Salmo_salar_at_the_Summer-Autumn_Transition_in_a_Small_River?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/249530966_Changes_in_the_Selection_of_Microhabitat_by_Juvenile_Atlantic_Salmon_Salmo_salar_at_the_Summer-Autumn_Transition_in_a_Small_River?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237180971_Mortality_Hematocrit_Osmolality_Electrolyte_Regulation_and_Fat_Depletion_of_Young-of-the-Year_Freshwater_Fishes_under_Simulated_Winter_Conditions?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237180971_Mortality_Hematocrit_Osmolality_Electrolyte_Regulation_and_Fat_Depletion_of_Young-of-the-Year_Freshwater_Fishes_under_Simulated_Winter_Conditions?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237180971_Mortality_Hematocrit_Osmolality_Electrolyte_Regulation_and_Fat_Depletion_of_Young-of-the-Year_Freshwater_Fishes_under_Simulated_Winter_Conditions?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237180971_Mortality_Hematocrit_Osmolality_Electrolyte_Regulation_and_Fat_Depletion_of_Young-of-the-Year_Freshwater_Fishes_under_Simulated_Winter_Conditions?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/227847963_The_feeding_and_energetics_of_stream-resident_trout_in_winter?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/227847963_The_feeding_and_energetics_of_stream-resident_trout_in_winter?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/34244038_Effects_of_concealment_cover_availability_and_water_temperature_on_overwinter_survival_and_body_condition_of_juvenile_rainbow_trout_in_the_Henry's_Fork_of_the_Snake_River_Idaho?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/34244038_Effects_of_concealment_cover_availability_and_water_temperature_on_overwinter_survival_and_body_condition_of_juvenile_rainbow_trout_in_the_Henry's_Fork_of_the_Snake_River_Idaho?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/34244038_Effects_of_concealment_cover_availability_and_water_temperature_on_overwinter_survival_and_body_condition_of_juvenile_rainbow_trout_in_the_Henry's_Fork_of_the_Snake_River_Idaho?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/34244038_Effects_of_concealment_cover_availability_and_water_temperature_on_overwinter_survival_and_body_condition_of_juvenile_rainbow_trout_in_the_Henry's_Fork_of_the_Snake_River_Idaho?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237178255_Overwinter_Survival_of_Wild_Fingerling_Brook_Trout_in_Lawrence_Creek_Wisconsin?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237178255_Overwinter_Survival_of_Wild_Fingerling_Brook_Trout_in_Lawrence_Creek_Wisconsin?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/237178255_Overwinter_Survival_of_Wild_Fingerling_Brook_Trout_in_Lawrence_Creek_Wisconsin?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/254329029_Survival_of_Rainbow_Trout_During_Their_First_Winter_in_the_Henrys_Fork_of_the_Snake_River?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/254329029_Survival_of_Rainbow_Trout_During_Their_First_Winter_in_the_Henrys_Fork_of_the_Snake_River?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/254329029_Survival_of_Rainbow_Trout_During_Their_First_Winter_in_the_Henrys_Fork_of_the_Snake_River?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/253109060_Winter_Habitat_of_Selected_Stream_Fishes_and_Potential_Impacts_From_Land-Use_Activity?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/253109060_Winter_Habitat_of_Selected_Stream_Fishes_and_Potential_Impacts_From_Land-Use_Activity?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/253109060_Winter_Habitat_of_Selected_Stream_Fishes_and_Potential_Impacts_From_Land-Use_Activity?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/233339615_Failure_of_Submersed_Macro-phytes_to_Provide_Cover_for_Rainbow_Trout_Throughout_Their_First_Winter_in_the_Henrys_Fork_of_the_Snake_River?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/233339615_Failure_of_Submersed_Macro-phytes_to_Provide_Cover_for_Rainbow_Trout_Throughout_Their_First_Winter_in_the_Henrys_Fork_of_the_Snake_River?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/233339615_Failure_of_Submersed_Macro-phytes_to_Provide_Cover_for_Rainbow_Trout_Throughout_Their_First_Winter_in_the_Henrys_Fork_of_the_Snake_River?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/233339615_Failure_of_Submersed_Macro-phytes_to_Provide_Cover_for_Rainbow_Trout_Throughout_Their_First_Winter_in_the_Henrys_Fork_of_the_Snake_River?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/269503890_Applied_Linear_Regression_ModeIs?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/269503890_Applied_Linear_Regression_ModeIs?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/269503890_Applied_Linear_Regression_ModeIs?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/250017464_Rating_Salmonid_Habitat_Research_Needs_in_the_Central_Rocky_Mountains?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/250017464_Rating_Salmonid_Habitat_Research_Needs_in_the_Central_Rocky_Mountains?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/250017464_Rating_Salmonid_Habitat_Research_Needs_in_the_Central_Rocky_Mountains?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/235745397_Climate_Population_Viability_and_the_Zoogeography_of_Temperate_Fishes?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/235745397_Climate_Population_Viability_and_the_Zoogeography_of_Temperate_Fishes?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/235745397_Climate_Population_Viability_and_the_Zoogeography_of_Temperate_Fishes?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/270023576_Flow_Temperature_Solar_Radiation_and_Ice_in_Relation_to_Activities_of_Fishes_in_Sagehen_Creek_California?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/270023576_Flow_Temperature_Solar_Radiation_and_Ice_in_Relation_to_Activities_of_Fishes_in_Sagehen_Creek_California?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/270023576_Flow_Temperature_Solar_Radiation_and_Ice_in_Relation_to_Activities_of_Fishes_in_Sagehen_Creek_California?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/230377140_Lymphocytopenia_and_the_overwinter_survival_of_Atlantic_salmon_parr_Salmo_salar_L?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/230377140_Lymphocytopenia_and_the_overwinter_survival_of_Atlantic_salmon_parr_Salmo_salar_L?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/230377140_Lymphocytopenia_and_the_overwinter_survival_of_Atlantic_salmon_parr_Salmo_salar_L?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/268687576_SAS_user's_guide_Statistic?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/268687576_SAS_user's_guide_Statistic?el=1_x_8&enrichId=rgreq-147b7cdbd1c575ffe002b3db269c1031-XXX&enrichSource=Y292ZXJQYWdlOzIzODAzODEzMztBUzoyODM3Nzc4Mzk0NTIxNjFAMTQ0NDY2OTMxNzY1Ng==
https://www.researchgate.net/publication/238038133

