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Introduction 
 
The Nooksack Salmon Enhancement Association conducted salmon spawner surveys on 
11 lowland tributaries of the Nooksack River from September 25th, 2002 to January 9th, 
2003.  Streams surveyed are Ten Mile Creek, Deer Creek, Silver Springs Creek, Starry 
Creek, Bertrand Creek, Fishtrap Creek, Anderson Creek, Smith Creek, McCauley Creek, 
Mitchell Creek, and Tinling Creek (South Fork Nooksack tributary).  The surveys were 
conducted by the NSEA Monitoring Coordinators and Washington Conservation Corps 
crewmembers.  Also included in this report is data from spawner surveys on Chuckanut 
Creek, Padden Creek, Whatcom Creek, Squalicum Creek, and Baker Creek (a tributary of 
Squalicum Creek).  These surveys were conducted by the City of Bellingham Public 
Works, Environmental Resources Department.  The Bellingham Technical College 
Fisheries Technology Program provided the return numbers from the Whatcom Creek 
Maritime Heritage hatchery. 
 
The purpose of salmon spawner surveys is to document salmonid abundance and habitat 
utilization in Whatcom County.  This data is important to all entities involved in 
environmental policy and restoration pertaining to salmon.   
 
Methods and Procedures 
 
Index reaches were surveyed approximately every seven to ten days. Surveys were 
sometimes cancelled or rescheduled due to poor viewing conditions.  Stream index areas 
were chosen from the best accessible spawning habitat known.  Survey teams usually 
consisted of two people.  Streams were walked from the lower end to the upper end of the 
index reach.  The following data was collected during each survey: 
 
1) Live counts 

a) Live fish were identified, if possible, and catalogued by specie. 
b) Unidentified salmon were catalogued as “unknown”. 

2) Carcass counts 
a) Carcasses were identified, if possible, and catalogued by specie. 
b) Measurements and scale samples were collected from a representative number of 

carcasses: 
i) The river mile where the carcass was found was recorded. 
ii) Carcasses were identified by specie and sex. 
iii) Fork length was measured from the tip of the nose to the inside of the tail 

fork. 
iv) Three scales were collected from each side of the carcass from just above the 

lateral line, just behind the dorsal fin. 
v) Chinook and coho carcasses were checked for magnetic coded nose wires 

using a handheld ”wand” magnetic wire detector.  If a wire was detected, the 
snout was removed and saved for later analysis. (No nose-wired fish were 
found this year). 

vi) Tissue samples for DNA analysis were taken from the gill opercula of 
exceptionally fresh coho carcasses. 
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c) Tails were removed from counted and/or sampled carcasses to avoid 
recounting/re-sampling, and the carcasses were returned to the locations where 
they were found. 

3) Redd counts 
a) Completed salmon redds were counted, identified by specie (if possible), and 

flagged to avoid re-counting or disturbing during subsequent surveys. 
b) The GPS coordinates were documented for all redds to assist in a co-manager GIS 

project. 
4) Other 

a) The start and finish time of each survey was recorded. 
b) Viewing conditions, such as turbidity of the water, weather, and percent of the 

index reach observable, were noted. 
c) Flow conditions were generalized as high, medium, or low. 
d) Other pertinent information, such as fish passage barriers, channel distruption 

activities (dredging, etc.), poaching, and predation, were noted. 
 
Stream Index Reaches (see Figure 1) and Surveying Conditions 
See Appendix B for directions to survey reaches. 
 

Stream WRIA # River Miles 
Surveyed 

# Surveys 
Completed 

Ten Mile Creek 01-0163 0.1, 5.5, 9.0 – 9.2 5, 1, 5 
Deer Creek 01-0165 0.5 – 1.0, 3.3 – 3.6 8, 5 

Silver Springs Creek 01-0184 0.5 – 1.4 4 
Starry Creek 01-0189 0.0 – 0.75 3 

Bertrand Creek 01-0201 7.5 – 9.7 8 
Fishtrap Creek 01-0210 4.5 – 6.7, 8.5 – 10.1 7,7 

Anderson Creek 01-0228 2.7 – 4.0 8 
Smith Creek 01-0234 2.5 – 3.5 3 

McCauley Creek 01-0235 1.0 – 1.5 3 
Mitchell Creek 01-0236 0.3 – 1.0 3 
Tinling Creek 

Chuckanut Creek 
Padden Creek 

Whatcom Creek 
Squalicum Creek 

Baker Creek 

01-0250 
01-0630 
01-0622 
01-0566 
01-0552 
01-0554 

1.75 – 2.25 
0.0 – 1.8 
0.0 – 0.9 
1.2 – 2.3 
0.0 – 2.0 
0.0 – 0.25 

4 
6 
8 
9 
8 
6 

 
The drought conditions in western Washington, which persisted through November, were 
ideal for spawner surveying.  The many sunny days provided good light and the lack of 
heavy precipitation kept the streams shallow for wading and the water relatively clear.  
However, the lack of rainfall did not provide enough flow in some streams to attract adult 
salmon.  When a steady series of rainfall events arrived in early December, it became 
more challenging to conduct such thorough surveys as the creeks rose, making wading 
more difficult and the water more turbid.  The increased flow did, however, attract the 
waiting salmon into the tributaries. 
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Results (see Table 1) 
 

Ten Mile Creek 
Between September 26th and November 21st spot checks and short surveys were 
conducted near the mouth (river mile 0.1) of Ten Mile Creek.  This area is no longer 
appropriate spawning habitat due to changes in the channel characteristics, but incoming 
adult salmon may sometimes be viewed from the bridge at Barrett Lake Road.  Although 
no fish were observed at this location, one chinook was seen by chance at river mile 5.5 
on October 9th.  The index reach from river mile 9.0 to 9.2 was surveyed five times from 
November 21st to January 6th.  Coho spawning appears to have peaked in late November, 
with ten salmon observed and six redds identified.  Chum were very active in this reach 
this year.  Chum spawning seems to have peaked slightly later than coho activity, in late 
November and early December.  A maximum of 60 chum were observed and 20 redds 
were identified.  Scale samples were collected from 17 chum carcasses.  No coho 
carcasses were sampled. 
 

Deer Creek 
The lower section of Deer Creek (a Ten Mile Creek tributary) was surveyed eight times 
between October 9th and January 7th.  Coho were the only specie found.  Spawning 
activity appears to have occurred in two “waves”.  The first occurred in mid- or late- 
November, when 12 coho were observed and six redds were identified.   The second 
wave of activity was in mid-December, when 16 salmon were observed and 12 new redds 
were identified.  Scale samples were collected from two carcasses. 
 
The upper reach of Deer Creek was surveyed five times between November 22nd and 
January 9th.  This section of creek had insufficient flow for adult salmon to enter until the 
end of December or the beginning of January.  The first coho were observed spawning on 
January 6th.  17 coho were counted, and 12 redds were identified.  Scale samples were 
taken from four carcasses, and a tissue sample was taken from one carcass. 
 

Silver Springs Creek 
Silver Springs Creek (a Ten Mile Creek tributary) was surveyed four times from 
November 26th to December 30th.   Coho spawners were active in this reach from late 
November until mid-December, with 34 fish observed and 22 redds identified.  Chum 
were also present, with their activity peaking in mid- to late November.  66 chum were 
counted and 15 redds were identified.  Eight coho and two chum carcasses were scale 
sampled.  One coho tissue sample was collected. 
 

Starry Creek 
Starry Creek, in the upper reaches of the Ten Mile Watershed, was surveyed three times 
from November 27th to January 6th.  No spawning activity was observed. 
 

Bertrand Creek 
Bertrand Creek was surveyed eight times between September 25th and December 24th.  
No chinook were observed spawning, and coho were first seen on November 11th, when 
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coho activity seems to have peaked in this reach.  A maximum of 88 coho were observed 
and six coho redds were identified.  Coho seem to have finished spawning by early to 
mid-December.  Chum appear to have entered the index reach in late November or early 
December.  64 chum were seen, and seven chum redds were identified.  Scale samples 
were taken from five coho carcasses. 
 

Fishtrap Creek 
The lower section of Fishtrap Creek was surveyed seven times from September 25th to 
December 5th.  This was the only index reach surveyed by NSEA where a considerable 
number of chinook were observed.  Nine adult chinook were observed, but no redds were 
found.  Their numbers seem to have peaked in mid-November.  A large number of coho 
were observed in lower Fishtrap Creek on November 11th.  A total of 142 coho were 
counted, and 16 redds were identified.  Coho were active in this reach through early 
December, and possibly later.  Chum were also observed spawning in this area, with 47 
fish counted and six redds identified in late and early December.  One chinook and five 
coho carcasses were scale sampled.  One coho carcass was tissue sampled.   
 
The upper index reach of Fishtrap Creek was surveyed on almost the same schedule as 
the lower reach.  No chinook were observed, and coho were first seen in mid-November.  
Coho activity seems to have peaked in early December, with 23 fish counted and five 
redds identified.  112 chum with 12 redds were observed on December 9th.  Scale samples 
were collected from one coho carcass. 
 

Anderson Creek 
The index reach on Anderson Creek was surveyed eight times between September 25th 
and January 8th.  No chinook were observed spawning in the reach this year.  The first 
salmon observed were coho in mid-November.  Coho numbers appeared to peak in mid- 
or late November, with 64 live coho observed, and they were in the system until late 
December.  53 completed coho redds were identified.  Only two chum appear to have 
utilized this spawning reach.  Two chum redds were identified.  A total of nine scale 
samples and one tissue sample were collected from coho carcasses.   
 

Smith 
Smith Creek was surveyed three times between November 18th and December 20th.  Coho 
activity appears to have been spread out from mid-November through late December.  20 
coho and seven redds were observed.  Four scale samples and two tissue samples were 
collected.   
 

McCauley 
The index reach on McCauley Creek was surveyed on the same dates as Smith Creek. 
Coho spawning activity appears to have peaked around mid-December, with a maximum 
of ten salmon observed and three redds identified. One coho carcass was scale and tissue 
sampled.   
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Mitchell Creek 

Mitchell Creek was surveyed on the same schedule as Smith and McCauley Creeks.  This 
reach followed a similar coho activity pattern to McCauley Creek, apparently peaking in 
mid-December.  37 coho were observed, with ten redds identified.  Scale samples were 
collected from one coho carcass. 
 

Tinling Creek 
Tinling Creek, a South Fork Nooksack tributary, was surveyed four times between 
November 18th and January 2nd.  Coho came into this system in two waves; the first came 
in late November or early December, then a second came in mid- to late December.  The 
creek actually dried up between the two waves.  A total of 111 coho and 18 redds were 
observed.  Scale samples were collected from ten carcasses. 
 
Discussion 
 
Despite record drought conditions, the returning coho and chum salmon populations in 
the lower tributaries of the Nooksack Basin seems to have had a relatively good spawning 
season.  Numbers of both of these species have been steadily increasing since NSEA 
started monitoring the lowland streams in 1999.  However, the precipitation and resulting 
stream flow did not arrive soon enough for the fall chinook to utilize most of these 
smaller streams.  Lummi and Nooksack Natural Resource survey teams reported an 
abundant chinook run in the main stem Nooksack, as well as significant numbers in the 
North and South Forks.  It appears those chinook that were unable to access their natal 
tributary streams may have opted to spawn in the Nooksack River.  Fishtrap Creek was 
the only tributary where numbers of chinook were observed, albeit only a handful. 
 
The Ten Mile Creek watershed had generally increased runs of chum and coho.  The 
index reach on the main stem from river mile 9.0 to 9.2 had a large jump in chum use.  
Chum were seen using the new layer of gravel deposited underneath the reconstructed 
overpass at Hannegan Road, as well as the limited spawning gravels upstream of the road 
crossing.  This reach also saw an increase in use by coho spawners. The improved 
spawning activity in this index reach may attest to the success of channel and riparian 
zone restoration projects on this section of creek, which began in 1994.     
 
There was an average coho run in Deer Creek, with a decrease in the number of returning 
adults in both the lower and upper index reaches.  However, the number of completed 
redds counted in the lower reach more than doubled from last year.  The upper reach did 
not have sufficient flow to attract spawners until around New Years, when a group of 
patient coho finally made it up to spawn.  Deer Creek appears to have a lot of potential 
for a coho population in terms of available spawning and over-summering habitat.  
Despite low flow conditions in the upper watershed, significant numbers of juvenile coho 
were observed in the deep, shady pools that lasted through the summer.   
 
Silver Springs Creek had a marked increase in coho and chum spawning activity for the 
third consecutive year.  This creek has the advantage of being spring-fed, and enjoyed 
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relatively clear, moderate flow throughout the fall, despite the lack of precipitation. Also, 
Silver Springs Creek was hydraulically planted with chum eggs and a fish-passage barrier 
was removed in 1995.  These efforts, along with riparian zone and channel restoration 
projects, appear to have been successful, as the numbers of returning adult salmon 
continue to rise.   
 
Unfortunately, no salmon were observed in Starry Creek, in the upper part of the Ten 
Mile Watershed.  This stream, like the upper section of Deer Creek, had very low flow 
until late December.  Also, Starry Creek is in a much more distal part of the watershed.  
Salmon must overcome more than 11 miles of obstacles in Ten Mile Creek before 
reaching the confluence with Starry Creek in Shuksan Golf Course.  
 
Bertrand Creek’s fall chinook run has been steadily declining since surveys were started 
in 1999, and no chinook were observed this year in the index reach near the Canadian 
border.  However, coho and chum runs have been steadily increasing since 1999, and 
continued to do so this year.  Redd counts seem to have been dropping since 2000 despite 
the rise in returning adults.  Although Bertrand Creek offers abundant spawning habitat, 
heavy agricultural activity in the area causes high turbidity, which may lead to siltation in 
usable spawning gravels.  Also, extensive orange (ferrous?) algae was observed in the 
lower mile of the index reach, possibly compromising otherwise good habitat. 
 
The fall chinook run in Fishtrap Creek did not materialize, except for the small group 
observed in the lower index reach in Lynden.  Like Bertrand Creek, coho and chum 
numbers have been increasing for the last few years.  A class from Lynden Christian 
High School introduced this population of coho.  
 
Anderson Creek’s coho population has also been rising since 1999.  Only four coho were 
observed in this index reach in 1999, and this year 64 spawning adults were counted.  It 
appears that this system has not yet reached capacity, as there seems to be plenty of 
unutilized ideal spawning gravels.  A large number of juvenile coho was observed, 
attesting to the ideal over-summering conditions in Anderson Creek.  Additionally, for 
the first time since surveys began, a couple of chum were seen spawning in this reach. 
 
Smith, McCauley, and Mitchell Creeks all suffered badly from the persistent drought.  
The small fall chinook run in Smith Creek could not access spawning habitat due to low 
flows.  The generally inconsistent coho run in this reach increased last year, but the 
number of redds observed decreased.  No chinook were found in Mitchell and McCauley 
Creeks for the third year in a row.  The coho runs in both of these index reaches, which 
seemed to be rising as of the 2001 survey, faltered this year.  Flow was insufficient for 
adult salmon to enter McCauley and Mitchell Creeks until late-November or early-
December.  To make matters worse, McCauley Creek was recently dredged and cleared 
of bank vegetation, further damaging already compromised spawning habitat and lending 
returning adults to predation. 
 
Except for 2000, Tinling Creek has seen a rising population of coho since 1999.  This 
year’s large return faced a completely dry stream bed much of the fall.  The first group of 
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coho to enter in late-November or early-December appears to have spawned only to have 
the creek dry up again, leaving the salmon and their redds stranded.  Depending on how 
far the water table dropped, this dry-up may have caused nesting mortalities.  Another 
group of nearly 70 coho moved in when flow resumed in mid-December.  This year’s 
large return is likely a result of fit parent spawners and good egg to fry survival in 1999.  
It is unfortunate that Tinling Creek has such inconsistent flow conditions, as the channel, 
substrate, riparian area, and over-summering habitat downstream in Black Slough are all 
ideal for a coho salmon population.   
 
Conclusions 
 
Overall, coho and chum spawning activity continued to increase this year, following the 
trend of the four years that NSEA has been monitoring the lower Nooksack tributaries 
(See Figures 2 and 3). 
 
Although the fall Chinook were not observed in the lowland tributaries of the Nooksack 
Basin, there were reports of abundant numbers spawning in the main stem and forks of 
the Nooksack River.  This may compensate for the deficiency in these smaller streams.   
 
The opportunistic nature of salmon is one of the factors that made this years run as 
apparently successful as it was in the face of severe drought conditions. A second 
positive key element is the relatively moderate number of high flow events during egg 
incubation in recent years, which reduced redd scouring, thus yielding higher egg to fry 
survival rates.  A third important factor is the recent optimal feeding environment in the 
Pacific Ocean.  If these last two conditions persist, similar returns can be expected in 
2005 and 2006. 
 
Discussion of Error and Assumptions 
 
The above discussion and conclusions, with comparisons to past survey years, assumes 
uniformity in spawning survey practices and conditions.  Of course, uniformity cannot be 
perfectly maintained from year to year.  Different surveyors vary in their degree of 
experience, thoroughness of data recording, and level of subjectivity.  This variation can 
significantly affect the number of redds identified during a survey:  Is it a redd or a flow 
feature?  Is the redd finished?  Is it a chum or a coho redd?  Each surveyor must make a 
judgment call when he/she comes across a less than ideal redd without a spawning pair 
present in a stream with mixed salmon use (coho, chum, and chinook). 
 
Also, viewing conditions change from day to day and year to year.  Often, heavy rains 
flood streams and raise turbidity, making surveys impossible during the peak of spawning 
activity.  The “percent visible” is recorded for each survey in an attempt to describe the 
accuracy of the counts.  Lapses in surveys at these key times inevitably occur, skewing 
the data collected.  Survey team time constraints and procedure failures add to the degree 
of error.  Nonetheless, these errors tend to occur each year, so hopefully all the errors will 
balance out and a clear picture of the health and trends of the salmon populations under 
scrutiny can be deciphered.  
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Appendix A:  Cumulative Count 
 

In analyzing spawner survey data it is difficult to find a good number to 
accurately represent the number of salmon that entered an index reach during a spawning 
season. Without using invasive or high expense methods such as a trap or automated fish-
counter, it is impossible to count the actual number of salmon that entered a system to 
spawn.   

In previous surveys, the number used to summarize the number of returning 
salmon is the sum of all the “Total Counts” (live and new dead salmon for each survey), 
often called the “Total Salmon Observed”.  This number is prone to a lot of inaccuracy 
and variability from year to year since survey methods and frequency tend to be 
inconsistent.  For example, one year the people conducting surveys might survey each 
creek every 4 days, while the next year they might only be able to survey each creek 
every 8 days.  Holding all other variables (number of spawning salmon, viewing 
conditions) constant, this would cause “Total Salmon Observed” to double from one year 
to the next, even though the actual number of returning salmon remained the same. 

Cumulative count is the total number of carcasses counted since the start of a 
season’s surveys plus the number of live fish counted on a certain day.  The maximum 
cumulative count for the survey reach in a spawning season is the maximum number that 
can be claimed to have been observed that season.  It is a more accurate count of the 
actual number that entered an index reach.  Maximum cumulative count provides a more 
realistic count of returning salmon and it is a good statistical tool that can be used to 
compare how many fish entered an index reach from year to year.  Although it does not 
make up for disappearance, it does make up for some of the inconsistency in surveys.  
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Appendix B:  Directions to survey reaches 
 

Ten Mile Creek:  (RM 9.0 – 9.2) Start on the downstream side of the Hannegan 
Road crossing of the creek.  Continue upstream 0.2 mile.  Spot checks 
may be made at Barrett Road (RM 0.1) and where the creek comes near 
Hemmi Road just west of the Guide Meridian (RM 5.5), but these are no 
longer viable spawning reaches. 

 
Deer Creek:  (RM 0.5 – 1.0) Drive Northwest Avenue north to Axton Road.  Turn 

left on Axton, then left on Judy Lane.  Park on the south side of the creek 
and walk a trail west through the woods until you see the remnants of a 
tree house in a big cedar.  Enter the creek here.  If you reach Deer Court 
Lane, you’ve gone too far west.  Survey upstream to Northwest Avenue.  
(RM 3.3 – 3.6) Drive Smith Road east and turn left on Manthy Road 
before reaching the Guide Meridian.  Park off the road at the end of 
Manthy Road.  Walk ENE through fields for 0.25 miles to a stand of 
alders at a bend in the field near the edge of the creek.  Survey from here 
upstream to where the creek crosses under the power lines. 

 
Silver Springs Creek:  (RM 0.5 – 1.4) Drive the Guide Meridian north, then turn 

right on Hemmi Road.  Park at the dairy farm on the south side of the road 
where the creek crosses Hemmi Road.  Survey upstream until the creek 
enters thick reed canary grass.  Reach the upper section of the survey by 
driving around to where the creek crosses Laurel Road.  Park at the 
driveway on the north side of the road.  Walk Laurel Road west to a gravel 
driveway on the north side of the road.  Walk this driveway to where the 
creek crosses it.  Walk the fence line downstream on the south side of the 
creek, through a planting project until the creek disappears into thick reed 
canary grass.  Survey upstream to Laurel Road. 

 
Starry Creek:  (RM 0.0 – 0.75) Park at the Shuksan Golf Course maintenance 

facility.  Walk the dirt service road downhill NE into the golf course.  At 
the bottom of the hill go right to where the cement path crosses Starry 
Creek at its confluence with Ten Mile Creek.  Survey upstream 0.75 miles 
to where a cement bridge crosses the creek.  Exit here and follow the 
driveway west to Starry Road and return to Shuksan Golf Course. 

 
Bertrand Creek:  (RM 7.5 – 9.7) Drive the Guide Meridian north to H Street.  

Turn left and drive west to the bridge over the creek.  Walk through fields 
south for 1 mile before entering the creek and surveying upstream past H 
Street to the road at the Canadian border.  Exit the creek to the east before 
reaching the road and walk through fields and woods back to H Street. 

 
Fishtrap Creek:  (RM 4.5 – 6.7) Start at the bridge at the downstream end of 

Lynden City Park and continue up to Badger Road.  (RM 8.5 – 10.1) Park 
at the corner of E. Boundary Road and Northwood Road.  Walk SW 
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through fields on the NW side of the creek 1.5 miles.  Enter the creek and 
survey back to E. Boundary Road. 

 
Anderson Creek:  (RM 2.7 – 4.0) Park at the crossing of the creek and Kelly 

Road.  Walk, or drive another vehicle, to the crossing of the creek and 
Smith Road.  Survey back to Kelly Road. 

 
Smith Creek:  (RM 2.5 – 3.5) Drive east on Mt. Baker Highway through Nugent’s 

Corner.  Park in the True Log Homes parking lot (on the left side of the 
highway) next to Smith Creek.  Walk across the highway, cross the train 
tracks, and find a brushy service road.  Follow this old road downstream 1 
mile to the start of the survey.  Survey back to the confluence of 
McCauley Creek at the highway. 

 
McCauley Creek:  (RM 1.0 – 1.5) Going east on Mt. Baker Highway, turn left on 

McCauley Road (between Nugent’s Corner and Deming) and park on the 
right just over the bridge.  Walk downstream through a field for 0.25 mile 
to the start of the survey.  Survey back to the bridge, then upstream 
another 0.25 mile. 

 
Mitchell Creek:  (RM 0.3 – 1.0) Going east on Mt. Baker Highway, turn left on 

Scarlett Road (a private driveway between Nugent’s Corner and Deming) 
and park near the sharp bend in the road.  The creek is right at the tree 
line.  Survey up to Mitchell Road. 

 
Tinling Creek:  (RM 1.75 – 2.25) Park at the culvert on Strand Road.  Start 

surveying downstream 0.25 mile and survey up, across road, to the 
cascades 0.25 mile above the culvert. 

 
Chuckanut Creek:  (RM 0.0 – 1.8) Start at the mouth of the creek, off of 

Chuckanut Drive on 21st Street.  Continue up across Chuckanut Drive, into 
Arroyo Park to the falls. 

 
Padden Creek:  (RM 0.0 – 0.9) Start at the estuary and survey through Fairhaven 

Park to the downstream end of the culvert. 
 
Whatcom Creek:  (RM 1.2 – 2.3) Survey from I-5, under Yew Street, to the 

waterfall. 
 
Squalicum Creek:  (RM 0.0 – 2.0) Survey from the mouth of the creek on 

Squalicum Parkway through Cornwall Park. 
 
Baker Creek:  (RM 0.0 – 0.25)  Survey from the confluence with Squalicum 

Creek at Squalicum Parkway, upstream 0.25 miles into the golf course. 
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