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Exectuive Summary

The Calf creek watershed located on the North Umpqua Ranger District was

monitored for emigrant juvenile steelhead in the spring of 1993. This was done

in order to comply with monitoring item CF1/NFWF 11 of the Umpqua National

Forest Land Management Plan. The information that follows should prove useful

in decision making for forest resource managers.

Basin Description
- 12,260 acre watershed, 5,767 acre roadless condition.

4.0 miles of anadromous fish bearing stream.
- Anadromous salmon:Lds present: summer and winter steelhead trout and

coho salmon.
- 176 fish habitat :Lmprovement structures (targeting steelhead) in

lower 2 miles.

Issues
- Calf Creek is considered to be a critical watershed identified by
PACFISH work group for the maintenance of anadromous fish stocks.

- Calf Creek is identified as a key watershed by the Forest
Ecosystem Management Assessment Team (FEMAT).

- Juvenile steelhead display a partial rearing life history.
(Most juveniles leave the system as age 1+ parr rather than
age 2+ smolts.)

- Third year of outinigrarit trapping on system.
- 145% of the basin in roadless condition.

Management
- Management of Calf Creek steelhead populations includes the
management of' cumulative watershed effects within the main stem
North Umpqua River, above and below Calf Creek due to the partial
rearing life history.

Continue monitoring the spring outmigration of juvenile steelhead
from Calf Creek in order to establish long term trends in
juvenile steelhead production and outmigration timing.

- In order to meet Forest Plan objectives outmigrant trapping should

be conducted at the Forest boundary in the North timpqua River.



Calf Creek is a third order stream
in the North Umpqua River drainage in s'
contains approximately four miles of an
habitat) as well as eleven miles of resi
and cutthroat trout (0. clarki) habitat
habitat are utilized almost solely by S
been known to use the basin but are con.
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Introduction

The monitoring of juvenile steelhead (Oncorhynchus mykiss) emigration from

Calf Creek watershed commenced in March of 1993. This project was undertaken

In order to comply with the 1990 Umpqua National Forest Land and Resource
Management Plan's monitoring plan. The monitoring plan (Chapter V, pgs. 16-17)
states that "annually 20% of the class I streams" on the forest will be
monitored for smolt production in order to "validate smolt output estimates"
and to "determine if changes in habitat quality are occurring."

Emigration of juvenile steelhead was monitored on Calf Creek for the 1993
spring emigration period. In the Pacific Northwest juvenile anadromous
salmonids undergo a spring emigration, which is often associated with
increasing water temperatures and receding flows in their natal streams. In

many river systems this emigration is also associated with smoltification of

the juvenile salmonids and subsequent migration to the ocean. Although in Calf
Creek the emigration of juvenile steelhead is not necessarily associated with
smoltification. Harkleroad and LaMarr (1992) displayed that Calf Creek
juveniles emigrate primarily as age 1 parr, and that their emigration appears
to be more regulated by competition within the natal stream than
smoltification The emigration of these juveniles allows for the monitoring of
a large percentage of the basin's anadromous juvenile salmonid production by
the trapping of downstream migrants Downstream migrant trapping gives a
general idea of Calf Creek steelhead life history and overall basin health

In addition to being a monitoring plan objective, the gathering of this
information will help establish a database of basin health for forest resource
managers, and will provide insights into the beneficial uses of water in Calf
Creek and ultimately the North Umpqua River

Basin Description and History

Located within a 12,260 acre watershed
Duthwestern Oregon (Figure 1). It:

adromous salmonid spawning and rearing
sent salmonid (rainbow trout (C). mykiss)

The four miles of aiiadromous fish
beelhead. Coho salmon (0. kisutch) have
rined to the lower 0.4 miles by a falls
their passage. Spring chinook salmon

(0. tshawytscha) occasionally use the lower portion of this basin as well.
Aside from the previously mentioned salmonids, Calf Creek also provides

habitat for longnose dace (F.hinichthys evermanni), speckled dace (R.osculus),
pacific lamprey (Lampetra tridentata), and at least one species of sculpin
(Cottus app.). Other salmonids known to use the basin include brown trout
(Salmo trutta), which are thought to enter Calf Creek from the North Umpqua
River; and brook trout (Salvelinus fontinalis), which in the past have been
stocked in Twin Lakes. Twin Lakes are located in the upper portion of the Calf
Creek watershed.

The watershed can be divided into three distinct sections (Figure 1). The

lower most section, from the mouth up 2 river miles, has been subjected to a
wide range of management practices. These management practices include timber
harvest, rock quarry activities, and fire salvage as recent as 1988. The
stream itself has also been extensively managed, with the construction of 176
habitat enhancement structures from 1984 to 1989. These habitat structures
include blast pools, rootwads, boulder clusters, wing deflectors and log weirs.
The need for these improvement projects was likely created by the sluicing of
the main channel perhaps during the i964 flood. This lower section of the main
stem of Calf Creek has also been the focus of steelhead spawning ground surveys





in 1991 and 1992, stream habitat inventory surveys in 1989. 1990, and 1991, and

juvenile steelhead outmigrant trapping since 1991.

The middle section of the basin, from river mile 2 to river mile 6, is

currently being managed as a roadless area. To date there has been no timber

harvest activity in this section of the basin.
The upper most section of the Calf Creek (above river mile 6) basin has

been managed extensively for timber harvest since, the mid 1950's, with re-entry

into the basin in the early 1960's and the late 70's and 80's. No sales have

taken place in the 1990's.

MATERIALS AND METHODS

Trapping
Downstream migrating juvenile steelhead were trapped using a 5' diameter

rotary screw migrant trap. The trap was located 0.2 miles above the mouth of
Calf Creek and was fished in a scour pool where the channel bottlenecked down

to a width of approximately eight feet. This site was chosen for two reasons:
1) the constriction of flow provided optimum conditions for trapping and 2) the

flow constriction also helped direct the migrants into the drum by increasing.
the percentage of the flow being effectively trapped. The trap was held in

place and maneuvered in order to adjust to flow conditions using a series of

pulleys and a tether line of half inch diameter cable.
Under high flow conditions the trap was moved to the back of the pool area

in order to keep it from being damaged by the flow and/or debris. When flows

reached levels where it was judged that the trap could not be safely Tished,
the trap was pulled out of the main channel into a cove created by a bedrock
outcrop until flows receded and it could be re-installed.

During low flow conditions (i e approaching summer base flow conditions)
trap site modification was necessary. When the flow neared these levels it wat'.
necessary to excavate substrate from below the drum in order to keep it turning
freely. Along with this, approxixnately-50 meters of channel immediately above
the trap site was modified to maximize the flow of the water into the drum and
reduce possible migration routes around the drum. This was accomplished
through the building of rock berms to channel the water and clearing of the
streambed down to bedrock Once these berms we-re established they were more or
less maintained throughout the rest of the trapping period, except when
destroyed by high flows.

The trap was fished twenty-four hours a day from the day it started fishing
in March until it was pulled at the end of the trapping season (717/93). The
exceptions to this included when the trap was unable to be fished due to 'high
flows. When the trap was fishing it was checked once daily, usually in the
morning before the water temperature began to increase.

Data collection -

Data measurements, including water temperature and staff gauge height were
recorded on a daily basis. The temperature was taken at the trap site, and the
staff gauge height was recorded at its location 1.5 miles above the mouth.
After the fish were removed from the livebox, they were sedated using MS-222 in
order toease the stress of handling. MS-222(TricaineMethanesulfonate) is a
water soluble anesthesia used for the sedation of fishes and other cold-blooded
animals. Once sedated, the fish were identified by species-and measured by
fork length. The fork length measurement is defined as: the linear distance
from the fish's Snout to the inside fork of the tail when the caudal lobes are
held apart. In addition, an age class estimate was recorded for the juvenile
steelhead trapped. In order to verify these age class estimates, scale samples
were taken from fish over a wide range of fork length classes.



Developuiental stages

Trapping efficiency
A mark/recapture method was used to determine trapping efficiency. A

series of six different fin clips was established to be used on consecutive
days. Each day, when new migrants entered the trap they were given a fin clip
correlating to that day. On the seventh day the series would start over. This
series of clips was used until May when Oregon Department of Fish and Wildlife
biologists voiced concerns about pectoral fin clips and left pelvic fin clips,
after which point these fins were no longer clipped.

After all the fish had been worked up each day, the newly marked fish were
taken 0.35 miles upstream and released. The assumption was that these released
juveniles resumed their migration and passed through the trap site that
evening, thus having the potential to be trapped again. This procedure allowed
a trapping efficiency to be established. The trapping efficiency was
determined by the percentage of released emigrants recaptured that evening
(i.e. if 10 fish were released and 3 of those were recaptured, then the
trapping efficiency would be 30%). Efficiencies were calculated for several
different fork length classes based on 10mm increments between classes.

The fish which were recaptured on a daily basis, along with all other
non-salmonids, were transported to and released at the mouth of Calf Creek.
This was to assure that there would be little chanceof them re-entering the
sample population

Using the classification scheme of Harkieroad and LaMarr (1992), Calf Creek
juveniles were divided into three developmental stage categories. The first of
these categories was parr, defined as a juvenile which still has distinct parr
marks and is showing no signs of smoltification. Intermediate smolt was the
second category, meaning that the juvenile had begun to take on smolt
characteristics. These characteristics included a slightly silvery appearance.
and fading of the parr marks. The third category was smolt. This meant that
the emigrant no longer had visible parr marks, was silvery in appearance and
had a distinct black line around the border of the caudal fin. These
determinations were made on sight and recorded in the field.

Data analysis
At the end of the 1993 trapping season the data was entered into a Dbase IV

database. From this information, trapping efficiencies and population
estimates were queried. Harvard Graphics was used to illustrate the results of
the data analysis.

Emigrant population estimates were made by time blocks correlating to
variations in hydraulic conditions. These variations include when the channel
was simplified above the trap site and after major storm events (Table 1). The
population estimates were handled this way because it was felt that trapping
conditions were altered to such a degree between flow regimes, that it would
have measurable influence on trapping efficiencies. For each trapping period,
outmigrant estimates were made based on the combined mark/recapture data for
the different length classes.

Date Trapping condition change
2/15 - 2/21 Trap installed - storm event (trap pulled)
3/3 - 3/16 Trap re-installed - storm event (trap pulled)
3/26 4/2 Trap re-installed storm event
4/3 - 5/2 Peak flow (staff gauge 3.8' storm event
5/3 5/30 Peak flow (Staff gauge 2.8' - storm event
5/31 - 6/17 Peak flow (Staff gauge 2.7' - trap site modification
6/18 - 6/29 Trap site modification - trap site modification
6/30 7/7 Trap site modification - cessation of trapping.

Table 1. Time blocks and circumstances used to determine trapping efficiencies
during different hydrologic conditions in Calf Creek during 1993.



RESULTS and DISCUSSION

Aging of emigrants
The juvenile steelhead trapped during 1993 were divided into age categories

using the age class/length divisions established for Calf Creek juvenile

steelhead by Harkieroad and LaMarr (1992). The assumed age/length division
between age 1+ and age 2+ fish were as follows: March 115mm, April - 115mm,

May - 115mm, June - 120mm, and July - 130mm. All fish greater than 169mm were

considered to be age 3+ fish. In order to verify these age/length divisions a
subsasple of the scales sampled during 1993 were read.

Emigration estimates by age classes

0+ age class
Emigration estimates were not made for age 0+ juvenile steelhead leaving

the Calf' Creek basin. Only actual numbers of age 0+ fish are reported due to
the fact that fin clipping is not a viable method of tracking the juveniles

because of their small size. The first age 0+ steelhead was trapped on April
29th. From that point on, age 0+ fish continued to be trapped until the trap
was pulled on July 7th. During the trapping season 1,129 age 0+ steelhead were
captured, ranging in size from 30mm to 58mm.

1+ age class
The total estimated number of age 1+ steelhead leaving Calf Creek during

the 1993 trapping season was 2,757 individuals (Table 2).

Trapping Estimated
Date Marked Bee ef 1. numbers

2/15 2/21 0 --- 10

3/03 3/16 51 14 27% 188

3/26 - 4/02 20 4 20% 100

4/03 - 5/02 74 20 27% 274

5/03 - 5/30 223 50 22% 1,013

5/31 - 6/17 87 15 17% 511

6/18 - 6/29 97 18 19% 510
6/30 - 7/07 27 5 19% 142

Sub-total: 2,748
Unmeasured 1+: 9

ToTal: 2,757

Table 2. Emigration of 1+ steelhead from Calf Creek broken down
by periods of similar hydraulic conditions at the trap site.

In order to correlate emigration with temperature and flow, an emigration
estimate by two week periods, such as used by Harkleroad and LaMarr (1992), was
established.

The outmigrating juveniles during 1993 showed a bi-modal peak in
emigration. These peaks appear to correlate with periods of decreasing flow
(Figure 2). Figure 2 shows that the peaks occurred in late May and late June
as flows receded after storm events. Figure 3 displays that these peaks in
emigration showed little correlation to increases in water temperature.. The

second peak occurred after temperatures had remained above 10 C for a number
of days.
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Figure 2. Bi-weekly estimate of juvenile steelhead emigration vs. staff
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Figure 3. Bi-weekly estimate of juvenile steelhead emigration vs. water
temperature in Calf Creek during 1993.

The emigrational trend for Calf Creek age 1+ juvenile steelhead during 1993
was different from that observed during 1991 by Harkieroad and LaMarr (1992).
During 1991 age 1 juveniles displayed a single peak of outmigration associated
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with receding flows (Figure Li). The 1991 age 1+ juvenile emigration also

appeared to be more closely correlated to temperature than during 1993 (Figure

5). For both 1991 and 1993 emigrational patterns were associated with a

recession of flows. A comparison to the 1992 trapping season was not made

because the 1992 data did not represent the full juvenile steelhead

outmigration from Calf Creek during that year.
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3 age class

2 age class
A total of approximately 728 age 2+ juvenile steelhead emigrated from Calf

Creek in 1993 (Table 3).

Trapping Estimated
Date Marked Recaps. eff. numbers.

2/15 - 2/21 1 1 100% 1

3/03 - 3/16 21 2 10% 210
3/26-4/02 1 0 ---- 1

4/03 - 5/02 12 4 33% 36
5/03 - 5/30 50 9 18% 277
5/31 - 6/17 24 5 21% 1114

6/18 - 6/29 13 2 15% 87
6/30-7/07 6 0 ---- 6

Sub-total: 731
minus 3+: 3

Total: 728

Table 3. Emigration of 2+ steelhead from Calf Creek from broken down by
periods of similar hydraulic conditions at the trap site.

The age 2+ emigrants appeared to show the same trends as the age 1+
outmigrants during 1993. They also displayed a bi-modal peak which appeared to
correlate with receding flows in late May and June (Figure 2). The age 2+
emigrants also showed little correlation to temperature other than the second
peak occurred during a period of sustained high temperatures (Figure 3).

The trend in age 2+ juvenile steelhead emigration from Calf Creek during
1993 was different from that displayed by age 2+ fish during 1991. In 1991 age
2+ juveniles displayed a single peak in emigration, after which a slight
decrease and leveling off occurred (Figure 4). This peak showed little to no -.

correlation with temperature (Figure 5). As with the age 1+ juveniles it
appears that during both 1991 and 1993 timing of emigration was flow dependent.

During the 1993 trapping season an estimated 3 age 3+ juvenile steelhead
emigrated from Calf Creek. Since the number of 3+ emigrants was so low, no
attempt to estimate trends in emigrational patterns was made.

Discussion

During the 1993 trapping season trends in age 1+ and age 2+ juvenile
steelhead outmigration closely mimicked each other. Emigration for both age
classes peaked during he same time periods in response to receding flows. This
is different from what had been observed during 1991. During 1991, the
emigration of age 2+ juveniles peaked earlier than the age 1+ fish emigration.
This was assumed to be because age 2+ juveniles were more sensitive to changes
in environmental conditions (ie flow) than age 1+ fish The 1993 emigrational
trends do not support this and it will require continued trapping to determine
the long term differences or similarities between age 1+ and age 2+ juvenile
steelhead emigration patterns within the Calf Creek basin.

Figure 2 shows that the emigration of age 1+ and age 2+ steelhead from Calf
Creek dropped dramatically during the last trapping period. In contrast, the
1991 the juvenile steelhead emigration did not drop off as quickly. The
dramatic decrease in 1993 is thought to have dccurred for 2 reasons. First,
during this point in the trapping season flows were very low and the drum on
the trap was barely turning. This may have allowed juveniles to avoid or
escape from the drum before being trapped. Second, the last trapping period
only represents one week of trapping, where as the other data points represent
two weeks of trapping. Although, if the last week of trapping data was doubled
in order to simulate two weeks of trapping, it would only increase the
outmigrarit population estimate by 611 age 1+ juveniles.



1

To ta is
The total estimated number of emigrants for each year. excluding 0+. is

displayed below in table 14

Age class 1991
*

1992 1993

1+ 2.552 1,514 2,757

2+ 996 563 728

3+ 92 84 3

Totals: 3,590 2,161 3,488

* 1992 does not represent the trapping of the complete spring emigration.

Table 4. Total estimated number of juvenile steelhead emigrants by

age class for Calf Creek during the 1993 spring emigration.

During 1933 an estimated 3,1488 juvenile steelhead emigrated from Calf Creek

during the spring outmigration. Harkleroad and LaMarr estimated that a total

of 3,590 juvenile steelhead emigrated from Calf Creek during the 1991 spring

emigration. This represents a difference of only 102 fish, suggesting that the

annual spring emigration of juvenile steelhead may average in the neighborhood

of 3,500 fish. Long term monitoring of juvenile steelhead emigration from Calf

Creek will be needed in order to verify this assumption.
By breaking down the 1993 outmigrant estimate into percentages by age

class, we can see that age 1+ juveniles composed 79.9% of the emigrants. The

age.2+ and 3+ emigrants composed 21.0% and 0.1% of the population

respectively. This is similar to what Harkieroad and LaMarr (1992) documented

for Calf Creek in 1992. They showed that emigrants during the 1991 and 1992
trapping seasons left primarily as age 1+ fish, followed by age 2+ and age 3+

juveniles. The age class breakdown for 1991 and 1992 was as follows: 1991- age

1+: 70%, age 2+: 29%, age 3+: 1% ;
1992- age 1+: 70%, age 2+: 26%, age 3+: 4%.

This would indicate that during 1993 a larger percentage of fish emigrated as

age 1+ juveniles than during the previous two years (Figure6).

1991

1-I-

70%

3+ 3+
3+ 0%1% 4%

2-'-

21%

1992 1993

Figure 6. Age class comparison of juvenile steelhead emigrating from
Calf Creek during the 1991, 1992, arid 1993 spring outmigrations.

Developmental Stages
Calf' Creek emigrants were broken down

parr, intermediate smolt, arid smolt. The
were classified as parr. Compared to the
intermediate smolts and even fewer srnolts
outmigrants were smoltifving, it would be

into three developmental stages:
majority of' emigrants during 1993
number of parr, there were few
(Table 5). However, if' some of the
logical to assume that they would not
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Spring emigration

yet have developed smolt characteristics so early in the outmigration. The
numbers in table 5 represent actual fish numbers and not the expanded
populations.

#of #of #of
Age Class Parr Int.Smolts Smolts

1+ 558 35 0
2+ 90 28 10

3+ 1 0 2

Table 5. A comparison of developmental stages vs. age class for
Calf Creek emigrants during the 1993 trapping season.

This table shows that the majority of the 1993 emigrants from Calf Creek
left the basin as parr (90%), and very few left as either intermediate smolts
or smolts. This is similar to what Harkieroad and LaMarr (1992) documented in
Calf Creek for 1991 and 1992, where greater than 90% for the basin's emigrants
left as parr.

Harkieroad and LaMarr displayed in the 1992 Calf Creek report that juvenile
steelhead in Calf Creek display a partial rearing life history. This is a life
history where the juvenile salmonid emigrates from its natal tributary in favor
of moving to another location within the river system to continue rearing.
Emigration from the natal tributary is usually a response to increased
competition for food and/or living space brought on by receding spring flows.
The results in table 5 support that Calf Creek juveniles were again displaying
this behavior in 1993.

Partial rearing

Juvenile steelhead from Calf Creek display a partial rearing life history.
The majority of the emigrants leaving the basin were 1+ parr which were showing
no signs of smolting, and therefore did not appear to be headed immediately to
the ocean. These juveniles, like the majority of the emigrants from Steamboat
Creek in Dambacher's study (1991), are believed to have moved out of Calf Creek
and taken up residence in the main stem North Umpqua River.

This theory is substantiated by looking at the movement of juvenile
steelhead through the Winchester hydropower project fish passage facility on
the lower North Umpqua River. During Oregon Department of Fish and Wildlife's
1985 downstream migrant assessment at the hydropower project site, 287
steelhead smolts were sampled between 5/6/85 and 8/15/92. In another category
classified as "advanced juvenile rainbow trout," 51 individuals were sampled.
The report states that a portion of those 51 individuals may have been
non-smolted juvenile steelhead. This would indicate that the majority of
steelhead juveniles were passing through Winchester Dam as smolts. This would
lend to the theory that the parr emigrants are using the North Umpqua River for
partial rearing.

Dambacher (1991) proposed that a spring emigration is a function of habitat
quality and spatial limitation in the natal stream, and the presence of good
quality habitat downstream. The emigration of parr from Calf Creek was in
response to the recession of flow levels. As the flows dropped, available
space in Calf Creek became limited and fish were likely forced to leave the
basin in search of suitable habitat. This theory is supported by the fact that
during summer low flows the overall combined densities of age 1+ and age 2-
juveniles/sq. meter in Calf Creek are relatively high. Harkieroad and LaMarr
(1993) documented fish densities as high as 0.093 fish/sq.meter in Calf Creek
during 1991. This is higher than Dambacher found in any of the Steamboat Creek
tributaries. The highest 1+ densities in any of the Steamboat segments was
0.044 fish/ sq. meter, in lower main stem Steamboat Creek. Therefore,
steelhead juveniles in Calf Creek would appear to be spatially limited, not



Fork length Marked Recaps eff.

< 90mm 265 50 19

90 99mm 152 38 25%

100 109mm 107 26 24%

.110 - 114mm 59 8 14%

115 - 119mm 24 5 21%

limited by the quality of the habitat. The motivation for leaving Calf Creek

would simply be because there was no available space for the emigrants in

existing habitat.
The availability of good rearing habitat downstream in the main stem North

Urnpqua probably also plays a role in the emigration of parr from the Calf Creek

watershed. As Danibacher pointed out in his study of Steamboat Creek, the North

Umpqua River provides favorable living conditions for parr emigrants. In the

main stem the emigrants are able to take advantage of cooler water

temperatures, more available habitat, and greater food production than found in

their natal streams.

Trapping efficiencies
Trapping efficiencies were calculated by time blocks reflecting changes in

hydraulic conditions at the trap site. These conditions included increases in

flow due to storm events and trap site modification during low flow periods

(Table 1). These efficiencies were related to outinigrarit fork length.

Efficiencies during 1993 ranged from 14%-25%, with an average efficiency of 20%

(Table 6).

Trapping

> 119mm ilk 17 15%

Table 6. Trapping efficiencies by fork length for 1993 Calf
Creek emigrants

Juveniles in the 90-99mm length category were most effectively trapped

(25%), followed closely by fish in the 100-109mm size range at 24% (Figure 7).

This is similar to what Harkieroad and LaMarr (1992) displayed for Calf Creek

during 1991 and 1992, where fish in the 90-99mm size class had trapping
efficiencies from 54%-55%. Although during 1991 and 1992 fish in the <90mm
size class were the next most readily trapped at 42% trapping efficiency for

both years.

30%

25%

p

20%

15%

' 10%

5%

0%
90mm 90-99mm 100-109mm 110-114mm 115-119mm ' 120mm

Trapping efficiency

Figure 7. Trapping efficiencies by fork length for 1993 Calf Creek
juvenile ste.elhead emigrants.



Periods of "no trapping"

The overall trapping efficiencies during 1993 were considerably lower than
those displayed for Calf Creek in 1991 and 1992 (Harkieroad and LaMarr 1992).
The reason for this is believed to be twofold. First, flows during 1993 were
considerably higher than during the previous two years of trapping, which
decreased the percentage of the water column effectively fished. Second,
concern over handling a high percentage of the emigrant population led to
fishing the trap further back in the trap site pooi in order to reduce trapping
efficiencies. In doing this the assumption was made that this would not have
an influence on the fish size selectivity of the trap.

Two periods of "no trapping" occurred during the 1993 trapping season.
These periods were from 2/22 - 3/2 and from 3/17 - 3/25. The trap was not
fished on these dates because of' high flows, which made the trap unsafe to
fish. Dambacher (1991) documented that juvenile steelhead tended not to
emigrate from Steamboat Creek (a tributary to the North Umpqua River) during
these types of high and turbid flow conditions. Because of this it is felt
that the number of emigrants moving during the afore mentioned dates was
negligible compared to the total. number of emigrants. Therefore missing these
days was assumed to have little affect on the estimated total number of
emigrants.

Mortality
Mortality is always a concern when handling fish. When using a chemical

such as MS-222 there is the possibility of causing mortality, either at the
time of administration or subsequent delayed mortality. During the 1993
trapping period there were no deaths observed which could be attributed to the
use of MS-222.

Throughout the trapping season 16 mortalities were recorded. Eleven of
these were age 0+ juveniles and five were older age class juveniles. The caus
of these mortalities is unknown as the fish were found dead in the trap upon
arrival. Speculation is that either the mortality occurred for some unknown
reason within the trap, or that the deceased simply washed downstream and were
caught in the trap.

Aside from the aforementioned mortalities there were times when it appeared
that the age 0+ juveniles were being preyed upon by older age class fish in the
livebox. This was first suspected shortly after the onset of the., age 0+
emigration. At this time some of the older age class fish sampled had
distended bellies. Before the age 0+ emigration began this was not observed,
therefore it was assumed that the older fish were preying on the age 0+
juveniles. In order to alleviate this problem a cluster of cobbles was placed
in the livebox to provide cover for the age 0+ juveniles. This appeared to
help as fewer of the older age class juveniles were observed with distended
bellies after the cobble clusters were installed.

Days to recapture

The number of days to recapture was not analyzed for the 1993 trapping
season for two reasons. The first reason is because that during the 1991 and
1992 trapping seasons an average of 90.5% of all emigrants were recaptured on
the night following release, therefore substantiating the theory that the
juveniles resume their migration the night of release. The second reason was
that the fin clip marking process was altered half-way through the season at
the request of Oregon Department Fish and Wildlife fisheries biologists. The
alteration in fin clips made it difficult to determine the number of days to
recapture beyond three days, since every third day the fin clip was repeated.
Therefore the assumption was made that the majority of the juvenile resumed
their emigration the night of release as displayed for Calf Creek juveniles by
Harkieroad and LaNarr (1992).
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Coho Salmon
During the winter of 1992-1993 the North Unipqua River system experienced

its second largest coho salmon return in the last decade. A majority of these

returning spawners were of hatchery origin. Many of these hatchery coho failed
to return to the Rock Creek fish hatchery and presumably proceeded up into the
North Umpqua River system, including Calf Creek.

During the 1993 trapping season 212 age 0 coho salmon were trapped
emigrating from Calf Creek. The first coho leaving Calf Creek was trapped on
April 17th. Coho continued to be captured on an almost daily basis from this
date until the end of trapping in July. Juvenile cohô ranged in size from 30mm
to 69mm, with an average length of 145mm.

The number of coho trapped during 1993 was considerably greater
number captured during the last two years combined During 1991 and
total of two juvenile coho were intercepted leaving Calf Creek The
in coho emigration during 1993 appears to be a direct result of the
hatchery coho into Calf Creek
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Along with the emigrating juvenile steelhead and age 0+ coho, a number of
other fishes were also trapped Other salinonids which were captured included
two cutthroat trout, two brook trout, and three brown trout Non-salinonids
captured included four large scale suckers, one sculpin, five longnose dace and
nineteen speckled dace.

Smolt production
In the 1990 North Umpqua National Forest Land and Resource Management Plan

(LRMP) Final Environmental Impact Statement (FEIS) it states that the Umpqua
National Forest contains 350 miles of anadromous salmonid spawning and rearing
habitat, approximately 100 miles of which is located on the North Umpqua Ranger
District The 350 miles of anadromous habitat located on the Forest has been '
estimated to produce an annual average of 178,900 steelhead smolts, as outlined
in the Umpqua National Forest LRMP FEIS - appendix B (pg 78) The estimate was
made by Forest Fisheries Biologist, Jeff Dose, utilizing adult spawner
escapement numbers from 1987 and 1988 By back calculating, using smolt to
adult survivability estimates, the estimated number of smolts necessary to
produce those years adult spawner escapements was obtained

In looking at the smolt production f
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suggest that 59% of the anadromous habitat on the district is producing an
estimated annual average of 14,183 juvenile steelhead smolts. This is far below
what would be expected in order to produce the estimated smolt output, as
outlined in the Umpqua National Forest LRMP FEIS - appendix B (pg. 78).

Estimated smolt output from the entire North Umpqua Ranger District is a
difficult estimate to make from just trapping the tributaries of the North
Umpqua River. This is especially true because of the partial rearing life
history strategy of the steelhead which use the basin. Outmigrant trapping of
the tributaries of the North Umpqua River is a needed and valuable management
tool for monitoring general basin health and in helping "determine if changes
in habitat quality are occurring" as called for in the 1990 timpqua National
Forest LRNP. But, in order to get a more accurate picture of the number of



smolts and/or intermediate smolts produced on the district, other methods of
monitoring smolt production in the North Umpqua River will need to be used.
The most accurate means of estimating smolt production from the Forest in the
North Umpqua River drainage would be to conduct trapping at the down river
Forest boundary.

Management Implications

The most important factor in the management of Calf Creek steelhead is
their partial rearing life history. This life history strategy adapted by Calf
Creek fish makes their management considerably more involved than if they
reared in their natal stream until smoltification. Resource managers, in order
to assure the survivability of the summer and winter races of steelhead in Calf
Creek, must be aware of the pressures put upon the steelhead by land management
activities. This means that resource managers must not only be aware of
potential impacts put upon them by management activities within the Calf Creek
basin, but they must also be aware of factors influencing water quality and
fish habitat in the North Umpqua River where the fish may reside for an
important developmental portion of their lives. Therefore, management for Calf
Creek steelhead includes management of' potential cumulative watershed effects
of land management activities in the North Umpqua River basin above and below
Calf Creek.

Although it is apparent that Calf Creek steelhead use the North Umpqua
River for partial rearing, it is unknown exactly which areas of the river they
use and for what lengths of time. It is probable that they use the portion of
the river directly below Calf Creek for another one to two years of rearing
before emigrating to the ocean, but this has not been confirmed. This again
will cause the management of Calf Creek steelhead in the North Umpqua River to.
be more complex. Until further study as to the utilization of the North Umpqua
River by juvenile steelhead has taken place, the potential exists for Calf
Creek steelhead populations to be impacted by cumulative watershed effects in
the North Umpqua River.

The best current op.tion for the management of Calf Creek steelhead at this
time would be to continue outmigrant trapping on Calf Creek. This should be
done in order to monitor any changes in juvenile steelhead outmigrant age
structure and/or emigration pattern. Trapping efforts should also be under
taken year round, in order to get a complete picture of juvenile steelhead
movement out of the Calf Creek basin. Another key to more effective management
of Calf Creek steelhead, and steelhead from other North Umpqua tributaries,
would be to determine how the North Umpqua River is being utilized by the
partially rearing juvenile steelhead.

In order to comply with the Umpqua National Forest's LRMP monitoring plan
item CF1/NFWF11, Forest Smolt Production Validation, the outmigrant trapping
efforts need to be expanded to the North Umpqua River. To get an idea of the
smolt production on the North Umpqua Ranger District, smolt trapping efforts
should be undertaken in the North Umpqua River at the Forest boundary. This
would give an accurate picture of' the number of smolts leaving the Forest, and
would have the potential to provide insight as to the use of' the North Umpqua
River by steelhead which have adopted the partial rearing life history
strategy.



Glossary

Anadromous - A fish life cycle which includes being born in freshwater,
migrating to the ocean where they spend the majority of their lives
and returning to freshwater to spawn.

Class I Stream - A stream which facilitates spawning and rearing of
anadromous salmonids.

Emigration A mass movement of individuals from one location to another.

Gravid - The condition of bearing eggs, before spawning.

Parr - A juvenile salmonid which still has its parr mark coloration,
associated with freshwater residence.

Salmonid - A fish belonging to the family Salmonidae, including salmon
and trout.

Smolt - A juvenile salmonid which has under gone changes associated with
migration to the ocean, including fading of parr marks and silvering
of the body.

Smoltification - The physiological transformation from parr to smolt.

Spawn - The deposition and fertilization of eggs.
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