CALIFORNIA SALMONID STREAM
HABITAT RESTORATION MANUAL
Instream Shelter
Instream shelter within each habitat unit can be rated according to a standard system. This rating
system is a field procedure for habitat inventories which utilizes objective field measurements. It
is intended to rate, for each habitat unit, complexity of shelter that serves as instream habitat or
that creates areas of diverse velocities which are focal points for salmonids. In this rating system,
instream shelter is composed of those elements within a stream channel that provide protection
from predation for salmonids, areas of reduced water velocities in which fish can rest and conserve
energy, and separation between territorial units to reduce density related competition. This rating
does not consider factors related to changes in discharge, such as water depth.
Instream Shelter Complexity. A value rating can be assigned to instream shelter complexity.
This rating is a relative measure of the quantity and composition of the instream shelter.
Value

Instream Shelter Complexity Value Examples:

0

● No shelter.

1

● One to five boulders.
● Bare undercut bank or bedrock ledge.
● Single piece of large wood (>12" diameter and 6' long) defined as large woody
debris (LWD).

2

● One or two pieces of LWD associated with any amount of small wood (<12"
diameter) defined as small woody debris (SWD).
● Six or more boulders per 50 feet.
● Stable undercut bank with root mass, and less than 12" undercut.
● A single root wad lacking complexity.
● Branches in or near the water.
● Limited submersed vegetative fish cover.
● Bubble curtain.

3
●
●
●
●
●
●

Combinations of (must have at least two cover types):
LWD/boulders/root wads.
Three or more pieces of LWD combined with SWD.
Three or more boulders combined with LWD/SWD.
Bubble curtain combined with LWD or boulders.
Stable undercut bank with greater than 12" undercut, associated with root mass
or LWD.
Extensive submersed vegetative fish cover.

Instream Shelter Percent Covered. Instream shelter percent covered is a measure of the area of
a habitat unit occupied by instream shelter. The area is estimated from an overhead view.
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Instructions for Completing the Habitat Inventory Data Form
1)

Form No. - Print in the form number. Number the forms sequentially beginning with
"01" on the first page and "02" on the second and so on.

2)

Date - Enter the day's date: mm/dd/yy.

3)

Stream Name -Enter the stream name identified on the 7.5 minute USGS quadrangle.
Unnamed streams should be entered as unnamed tributary to name of receiving stream.

4)

Legal - Enter the township, range and section of the stream confluence or from where the
survey started identified on the 7.5 minute USGS quadrangle.

5)

Surveyors - Enter the names of the surveyors with the note taker listed first.

6)

Lat - Enter the latitude taken from the 7.5-minute USGS quadrangle at the confluence of
the stream (Part II- Instructions for Completing Watershed Overview Work Sheet).

7)

Long - Enter the longitude taken from the 7.5-minute USGS quadrangle at the
confluence of the stream (Part II- Instructions for Completing Watershed Overview Work
Sheet).

8)

Quad - Enter the name of the 7.5-minute USGS quadrangle on which the confluence of
the stream appears.

9)

Channel Type - Record the channel type determined from completing the Stream
Channel Type Work Sheet (Part III). Record in the comments the habitat unit number in
which the channel type change occurs in.

10)

Reach - Enter the reach number beginning with 1 for the lowermost channel type in the
basin. Each stream channel type change proceeding upstream will be designated by a
new stream reach number.

11)

BFW – Measure and enter the stream width at bankfull discharge elevation in the first
appropriate velocity crossover on each new data sheet. Use the methods described in the
Stream Channel Type Worksheet (Part III).

12)

@HU# - Record the habitat unit number at which the bankfull width was measured.

13)

Time - At the beginning of each page enter the time in military time (24-hour clock).

14)

Water Temperature - At the beginning of each page record the water temperature to the
nearest degree Fahrenheit. Take water temperatures in the middle of the habitat unit, in
flowing water.

15)

Air Temperature - At the beginning of each page record the air temperature to the
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nearest degree Fahrenheit. Take air temperatures in the middle of the habitat unit, within
one foot of the water surface.
16)

Flow Measurement - Record the flow at the beginning and the end of the survey, at the
same location. Record in cubic feet/second.

17)

Page Length - Sum the mean lengths for the page.

18)

Total Length - Sum all the page lengths through the current page.

19)

Habitat Unit Number - Enter the habitat unit number. Record these numbers in
sequential order, beginning with "0001" at the survey start. When numbering side
channels begin with the number of the unit where the split or divide begins; use a new
column and entirely fill it out for each subsequent side channel unit, and number the units
sequentially adding a ".1", ".2", etc. as appropriate to describe the exact position of the
side channel units. Example of a side channel with two habitat units:
Habitat Unit Number
Habitat Unit Type

0005

0006

5.3

1.1

Side Channel Type

0006.1

0006.2

0007
4.2

1.1

3.2

20)

Habitat Unit Type - Determine the type of habitat unit and enter the appropriate habitat
type number code. If the unit is dry, use 7.0 for the habitat unit type. If a stream length
is contained within a culvert, use 8.0 for the habitat unit type. If the length of stream was
not surveyed due to lack of access, use 9.0 for the habitat type. If the length of stream
was not surveyed due to a marsh, use 9.1 for the habitat unit type. Record all pertinent
information in the comments.

21)

Side Channel Type - Determine the type of habitat unit and enter the appropriate habitat
type number code.

22)

Mean Length - Enter the thalweg length of the habitat unit, in feet.

23)

Mean Width - Measure two or more wetted channel widths within the habitat unit.
Calculate and enter the mean width for the habitat unit, in feet.

24)

Mean Depth - Take several random depth measurements across the unit with a stadia
rod. Calculate and enter the mean depth, in feet.

25)

Maximum Depth - Enter the measured maximum depth for each habitat unit, in feet.

26)

Depth Pool Tail Crest - Measure the maximum thalweg depth at the pool tail crest, in
feet. This measurement is taken only in pool habitat units and is used to determine the
pool's residual volume.
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27)

Pool Tail Embeddedness - Percent cobble embeddedness is determined at pool tail-outs
where spawning is likely to occur. Sample at least five small cobbles (2.5" to 5.0") in
diameter and estimate the amount of the stone buried in the sediment. This is done by
removing the cobble from the streambed and observing the line between the "shiny"
buried portion and the duller exposed portion. Estimate the percent of the lower shiny
portion using the corresponding number for the 25% ranges. Average the samples for a
mean cobble embeddedness rating. Additionally, a value of 5 is assigned to tail-outs
deemed unsuited for spawning due to inappropriate substrate particle size, having a
bedrock tail-out, or other considerations:
1 = 0 to 25%
2 = 26 to 50%
3 = 51 to 75%
4 = 76 to 100%
5 = unsuitable for spawning

28)

Pool Tail Substrate - Enter the letter code (A through G) for the dominant substrate
composition of the tail-out for all pools.

29)

Large Woody Debris Count Diameter >1’ and Length from 6’to 20’ – Record the
number of pieces of large woody debris that have a diameter greater than one foot and a
length between six and twenty feet, and are wholly or partially within the bankfull
discharge elevation of that habitat unit.

30)

Large Woody Debris Count Diameter >1’ and Length>20’ – Record the number of
pieces of large woody debris that have a diameter greater than one foot and a length
greater than twenty feet, and are located wholly or partially within the bankfull discharge
elevation of that habitat unit.

31)

Shelter Value - Enter the number code (0 to 3) that corresponds to the dominant
structural shelter type that exists in the unit (Part III- Instream Shelter Complexity).

32)

Percent Unit Covered - Enter the percentage of the unit occupied by the structural
shelter. Classify 100 percent of the shelter by the types indicated on the form. Note:
bubble curtain includes white water.

33)

Substrate Composition - Enter a "1" for the dominant substrate and a "2" for the codominant substrate. Note: changes in the dominant and co-dominant substrate may
indicate that the channel type has changed.

34)

Percent Exposed Substrate - Enter the estimated percentage of the bottom substrate of
the unit that is exposed above the water surface.

35)

Percent Total Canopy - Enter the percentage of the stream area that is influenced by the
tree canopy. The canopy is measured using a spherical densiometer at the upstream end
of each habitat unit in the center of the wetted channel. (Appendix M).
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36)

Percent Hardwood Trees - Estimate the percent of the total canopy consisting of
hardwood, or broadleafed, trees. For watershed where the entire canopy consists of
hardwood trees, use this field to distinguish deciduous trees, or trees that provide partial
year shade and leaf-drop.

37)

Percent Coniferous Trees - Estimate the percent of the total canopy consisting of
coniferous, or needle leafed, trees. For watersheds where the entire canopy consists of
hardwood trees, use this field to distinguish evergreen trees, or trees that provide yearround shade.

38)

Right Bank Composition - Observed from the base of the stream bank to the bankfull
discharge level. Enter the number (1 through 4) for the right bank composition type
corresponding to the list located on the lower left hand side of the form. Enter one
number only. The right bank is the right side of the stream when facing downstream.

39)

Right Bank Dominant Vegetation - Enter the number (5 through 9) for the right bank
dominant vegetation type, from bankfull to 20 feet upslope, corresponding to the list
located on the lower left hand side of the form. Enter one number only.

40)

Percent Right Bank Vegetated - Estimate the total percentage of the right bank covered
with vegetation from bankfull discharge level to 20 feet upslope.

41)

Left Bank Composition - Observed from the lower bank to the bankfull discharge level.
Enter the number (1 through 4) for the left bank composition type corresponding to the
list located on the lower left hand side of the form. Enter one number only. The left
bank is the left side of the stream when facing downstream.

42)

Left Bank Dominant Vegetation - Enter the number (5 through 9) for the left bank
dominant composition type, from bankfull to 20 feet upslope, corresponding to the list
located on the lower left hand side of the form. Enter one number only.

43)

Percent Left Bank Vegetated - Estimate the total percentage of the left bank covered
with vegetation from bankfull discharge level to 20 feet upslope.

44)

Comments - Add comments which characterize important habitat unit observations.
There are ten comment categories. Comments are begun with an initial letter code which
identifies its assigned category.
• “S” for an instream habitat structure or bank stabilization project
• “C” for a channel type change
• “D” to document a water diversion
• “T” to record a tributary
• “E” for bank erosion or a landslide observation
• “B” to document a biological observation or sampling site
• “P” for a fish passage problem
• “A” to record a stream access point
• “G” for a location recorded with a GPS receiver
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•

“O” for all other comments that do not fall into an above category.

45) The back of the data sheet has an additional area for comments that will not fit on the front,
and an area for diagrams to describe a comment.
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Bank
Composition &
Vegetation

Substrate
Composition
2 Most Dominant

Shelter Rating

Form #______ of ______
Date
/
/
Stream Name:
T:
R:
S:
Surveyors:
Lat:
Long:
Quad:
Channel Type:
Reach:
BFW:
@HU#:
Time:
H2O Fo:
Air Fo:
Flow:
Pg Length:
Total Length:
Habitat Unit Number
Habitat Unit Type
Side Channel Type
Mean Length
Mean Width
Mean Depth
Maximum Depth
Depth Pool Tail Crest
Pool Tail Embeddedness
Pool Tail Substrate
LWD Count D>1&L6to20
LWD Count D>1&L>20
Shelter Value
% Unit Covered
% undercut bank
% swd (d<12”)
% lwd (d>12”)
% root mass
% terr. vegetation
% aqua. vegetation
% bubble curtain
% boulders
% bedrock ledges
A) Silt/Clay
B) Sand
C) Gravel (0.08-2.5”)
D) Sm Cobble
E) Lg Cobble (5-10”)
F) Boulder (>10”)
G) Bedrock
Percent Exposed Substrate
Percent Total Canopy
% Hardwood Trees
% Coniferous Trees
Rt Bk Composition
Rt Bk Dominant Vg
% Rt Bk Vegetated
Lft Bk Composition
Lft Bk Dominant Vg
% Lft Bk Vegetated
Bank Composition Types
Comments: Structures Channel Diversions Tribs Erosion Biota Passage Access GPS Other
1) Bedrock
2) Boulder
3) Cobble /Gravel
4) Silt/Clay/Sand
Vegetation Types
5) Grass
6) Brush
7) Hardwood Trees
8) Coniferous Trees
9) No Vegetation

Hab
Unit #

Comments

Diagrams

