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Summary of Updates/Changes

Final Report

- Methods and Results- Results included in methods section,
Clarification of methods
~ Discussion~ New section, addresses comments from first
' review

Tables and Figures

~Table 1- Added "Kelp Bed Numbers"

~Table 2- Added "Kelp Bed Numbers'

-Table 3- No Changes

-Table 4- Changed '"un-scaled" to proper control points

-Table 5- No Changes

-Table 6~ No Changes

-Table 7- New Téble- Canopy Area Statistics by "EKelp Bed

' Number :

-Table 8- New Table- Canopy Area, Planimeter Area, Relative
Density Index by "Kelp Bed Number"

-Figure 1- No Changes

-Figure 2- No Changes

-Figure 3- Chart format (non-'"3D")

-Figure 4A, B- No Changes

-Figure 5A, B- No Changes

~-Figure 6A, B- New Figure- Kelp Canopy Area by '"Kelp Bed

Number"
-Figure 7A, B~ New Figure- Kelp Canopy Areas, Planimeter Area,

Relative Density Index by "Kelp Bed
Number"



OREGON COASTAL KELP RESOURCE MAPPING
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Methods and Results
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This kelp mapping project was divided into four project areas
for clarity: 1) Kelp canopy aerial photography and species
documentation, 2) Kelp canopy mapping, 3) Kelp canopy area and
density analysis, and, 4) Electronic file transfer.

1) Kelp Canopy Aerial Photography and Species Documentation

The photography of the Oregon coastal kelp canopies was
accomplished from 9,500' MSL on August 26, 1990 using 70mm Kodak
color infrared film. Continuous sequential vertical photographs
(30%-40% overlap) were taken of all kelp canopies along the Oregon
coast with the exception of the range between Redfish Rocks
(map 0-21) and the Oregon-California border (map 0-24) due to fog.
Approximately 20% shoreline was included on each slide to
facilitate accurate projection onto base-line maps, except on
offshore flight lines of large canopies. These slides from the
offshore flight lines were '"side-lapped'" by 30%-40% with the
onshore flight lines to facilitate the accurate location of these
large canopies. The associated environmental conditions were
optimum for good kelp imagery with low wind/seas, tide, and sun
angle during the survey period (see flight report, figure 1). On
October 7th, the area between Redfish Rocks and the Oregon-
California border was photographed from 9,500' MSL using 70mm color
infrared film, as in the previous survey. Selected kelp canopies
along the entire coast were also recorded on Qctober 7th, 1990 from
5,000" MSL using 35mm Kodak color infrared film (except offshore '
canopies). Environmental conditions associated with this second
survey, although not excellent, were acceptable for good kelp
imagery (see flight report, figure 2).

The slides from the survey were indexed on letter size copies
of the finished kelp canopy maps for ease in location individual
slides. Each indexed slide was then copied and a complete set was
included with the finished project.

In addition, low altitude flights (500'MSL) were conducted
along the survey range on 8/25, 10/7, and 11/2/90 and each kelp
canopy was observed for species composition. This visual data was
later compared with the kelp canopy slides and maps to determine
the location and areal extent of each kelp canopy species.

2) Kelp Canopy Mapping

Kelp canopy mapping was accomplished in two phases: A) Base-
line map preparation, and, B) Kelp canopy tracing and shading.



A) Base-line Map Preparation

Twenty-four contiguous base-line maps (24"x36", scale
1:24,000) were made of the Oregon coast using USGS 7 1/2!
guadrangle maps as a reference. All standard detail from these
maps was preserved, including prominent shoreline features,
offshore rocks, rivers, beaches, cities, and topographic relief.
Offshore bathymetric contours were intended to be included on these
maps and used in a subsequent area analysis, but, were unavailable
on the base-line quadrangle maps and so were not included. They
will be added at a later date when the data becomes available from
a suitable source. A range wide index was included showing the
location of each individual map plate (see '"Map Index"). In
addition, the maps were indexed by map number (table 1), and map
name (table 2). Individual kelp "study" canopies, as determined by
Oregon Department of Fish and Wildlife (ODFW), were referenced to
the appropriate map number on both indexes. Prominent geographic
features were listed alphabetically in tabular form (table 3) with
cross-references to the map name and number where they are found to
facilitate the field use of the maps. Two control points (UTM-Zone
10) were chosen for each map (A & B) and the coordinates were
listed in table 4. Control point "A" is located on the left when
viewing "onshore" and point "B'" is on the right.

B) Kelp Canopy Tracing and Shading

All color infrared slides were projected onto the base-line
maps, and, after aligning common shoreline features from the slides
and base-line maps, the kelp canopies were traced. The canopies
were then shaded in black to best represent the resource in
addition to allowing the most accurate image processing and _
subsequent area analysis. All areas that were shaded represent the
actual surface kelp canopy plants and the un-shaded areas within
the shaded canopy perimeter indicate that there were no visible
kelp plants at the surface. EKelp canopy species composition was
determined by combining both visual and photographic data and noted
both on the final project maps (see "Kelp Canopy Maps: 1-24"-
24"x36", 11"x17" and 8.5"x11") and in the subsequent area analysis.

The kelp canopy planimeter "growing'' areas were also
determined from the previous maps and are shown graphically (see
"Kelp Canopy Planimeter (Growing) Areas''-Maps: 1-24"-11"x17"). The
canopy planimeter area is the area of the sea surface that is
occupied by the kelp canopy as a whole and is always larger than
the actual kelp canopy area, which is the actual measure of kelp
canopy at the surface. Planimeter area is determined by drawing a
line around the canopy and including all kelp plants inside the
"perimeter" that are within 100 meters of each other (each plant is
given a 50 meter radius as its '"growing area'). This area
statistic is comparable to that obtained by using a planimeter to
determine kelp canopy area, and, hence the name. Many
environmental surveys, past and present, have used planimeter areas



to describe resource abundance, and, these values in this survey
allow possible comparisons with earlier Oregon kelp canopy data.

3) Kelp Canopy Area and Density Analvsis

The actual kelp canopy areas, planimeter '"growing areas',
and, kelp canopy density (relative density index) were accurately
determined from the finished kelp maps using computer image
processing techniques. FEach map was digitized using a Microtek MS-
300Z flat-bed image scanner and the actual area of surface canopy
{hectares) was determined by "pixel counting'" using computer image
analysis software. ZKelp canopy area/density statistics were
tabulated by: 1) map number (0-1 to 0-24), and, 2) kelp bed number
(6.1 to 24.1) to best represent the resource and to allow future
comparisons. The areas, referenced by map number and species, are
listed in table 5, and plotted in figures 3 (overview), and, 4A,B
{showing greater detail). Kelp canopy "planimeter areas'" and
densities (by map number) were determined using the above methods
{table 6) and plotted in figures 5 A,B. In addition, surface canopy
areas by kelp bed number were also tabulated (table 7) and plotted
in figures 6A and 6B. Planimeter areas, by kelp bed number, were
listed in table 8 and plotted in figures 7A,B.

The '"Relative Density Index' (RDI) value is a measure of how
much of the planimeter 'growing' area is actually covered with kelp
canopy and approximates the probability of encountering kelp plants
at a random point within the planimeter area. It is determined by
dividing the actual kelp canopy area by the planimeter area. This
value approaches "O" for very sparse canopies and "1" for very
dense canopies. Kelp canopy densities (RDI), by map number, are
also shown in table 6 and co-plotted in figures 5 A,B with canopy
areas. Kelp canopy densities, by kelp bed number, are shown in
table 8 and plotted in figures 7A,B.

4) Electronic File Transfer

In order to facilitate electronic file transfer and
incorporation into the Oregon Department of Fish and Wildlife "GIS"
each of the 24 kelp canopy maps, in addition to the "Planimeter
Area' maps were simplified to include only the offshore kelp
canopies, the shoreline, and the two UTM control points. Each map
page was then digitized by scanning (as described above) into a
raster (PCX) file (1600 x 2100 pixels). Raster files of this
nature preserve all of the kelp canopy detail that was originally
mapped. These PCX (raster) files were then "vectorized' using the
"auto-trace'" mode within Micrographics '"Designer''. Past
experience with this raster-vector conversion procedure has shown
the resulting vector file to be an excellent approximation of the
original complex raster file and to offer virtually 100% precision
hetween subsequent '"traces' of the same map.



These "vectorized'" PCX files were then converted to "Autocad"
DXF (data exchange format) files by a DXF translator also within
"Designer'. The resulting files (named O0K9001.DXF to OK90024.DXF
and OK9006P.DXF to OK90024P.DXF) were converted to egquivalent "DLG-
3" (optional format) files by ERDAS Inc. of Atlanta Georgia. These
files were distributed on 1.2M floppy disks formatted under "DOS
4,017,

All spreadsheet data from the tables were converted to
standard data base files (DBF) and included on the enclosed floppy
disk under names described below and in the "README2.DOC'" file on
the diskette.

Flectronic Data Base Files - '"DBase Format!

Tables

~Table 1- Map Index - By Map Number
ODFWIN1.DBF

-Table 2- Map Index - By Map Name
ODFWINZ.DBF

-Table 3- Base-Line Map Geographic Features Index

~Table 4- Map Control Points - UTM Coordinate System, Zone 10
ODFWCTR1.DBF '

-Table 5- Kelp Canopy Areas - By Map Number
ODFWARE1.DBF

~-Table 6~ Kelp Canopy Planimeter Areas/Relative Density Index
By Map Number
ODFWAREZ.DBF

-Table 7- Kelp Canopy Areas - By Kelp Bed Number
ODFWARES . DBF

-Table 8- Kelp Canopy Planimeter Areas/Relative Density Index
By Kelp Bed Number
ODFWAREG . DBF



Discussion

1) Kelp Canopy Aerial Photography and Species Documentation

The selected timing, aircraft altitude, and photographic scale
used to obtain imagery that best represents the Oregon coastal kelp
resource is largely a function of and a balance between the
following factors: 1) the seasonal timing of maximum kelp canopy
development, 2) the approved contract period, 3) the selected final
mapping scale/desired resolution, 4) the overall length of the
survey, 5) the areal extent of the kelp canopies especially those
offshore, and, 6) physical factors of the environment such as
favorable tides, sun angle, wind, seas, and weather, especially
coastal fog. When these factors are combined, an "optimum survey
window'" is created to allow photographic imagery that best
represents the actual resources within the above parameters. When
all of these factors are considered, this '"survey window" for
optimum imagery is usually very small, frequently less than five
days in a given year. Commonly, one or more of the above factors
become limiting and prevent the survey from occurring within this
optimum time frame and less than perfect conditions have to be
accepted,

This state-wide survey was intended to capture the Oregon
coastal kelp canopies at the maximum level of development which
generally occurs between mid-July and mid-October depending on
several physical and biological factors, including: 1) severity of
the storms from the previous winter, 2) late summer storms (current
season), 3) habitat availability, 4) seasonal water temperatures,
5) exposure, and, 6) predation. Several conversations with ODFW
researchers in addition to my own observations indicated that the
Oregon kelp resources were very well developed in the summer of
1990 and may have even been '"above average' in areal extent.

The aerial portion of this coastal kelp survey went well and
was, for the most part, within this "survey window" that has been
discussed. We did encounter three "limiting'" factors that
influenced the outcome of this project to varying degrees: 1) late
receipt of the approved project contract, 2) persistent coastal fog
from Port Orford south to the Oregon-California border, and, 3) a
late summer storm that occurred between the two aerial surveys
thereby reducing the kelp canopy record south of Redfish Rocks to
varying degrees, ‘as discussed in a subsequent section.

The signed contract to go ahead with the work was scheduled to
arrive here by July 15th but was not received until we returned
from the August 26th survey. Even though we had been given a
"verbal" go-ahead in July, we were advised to wait for the "signed
contract" to assure proper funding. This delay meant that several
good low tide periods in July and August were missed and the "base-
line" mapping got off to a late start. The end effect of this
contract delay was minor, but, when combined with the persistent
fog south of Redfish rocks, we just ran out of "good tides' and
"calm seas" before we could photograph the south end of the range.



On future surveys, this issue needs to be addressed to allow a
little more flexibility in choosing the survey dates.

The aircraft altitude and photographic scale used for this
survey was selected to provide a good balance between rescolution
and overall coverage on the medium-resolution (1:24,000 scale)
base-line maps. This altitude (9,500' MSL) has been used
extensively in California, Mexico, and Washington for mapping at
this scale with excellent results. The biggest factors influencing
the quality and resolution of the imagery are low sun angle, low
tides, low wind/seas/currents, proper exposure, and, image size.
Ground truth tests from 9,500'MSL (70mm film, 70mm lens), under
ideal conditions, using Macrocystis pyrifera, have indicated that
the smallest "kelp dots' on the maps represent as few as 3 surface
stipes from a single kelp plant. This test was conducted within a
protected bay, under perfect conditions, and, does not necessarily
represent the resolution on the open coast unless theée conditions
are similar. Infrared film has very poor water penetration
properties (about one foot), and, will "miss'" kelp surface kelp
stipes that are pulled below the surface due to currents, winds,
seas/swells, and high tides. This issue of kelp resolution, as
influenced by physical factors of the environment, again re-
enforces the need to conduct the photography within the '"survey
window'. '

The large but sporadic coastal kelp canopies in Oregon have
provided a substantial infrared return on the imagery, and,
although virtually 100% Nereocvstis, were no more difficult than
Macrocystis to interpret and map. The most difficult
interpretation and mapping involves single plants (either Macro or
Nereo) that are not associated with a distinct '"canopy', especially
if these plants are "low in the water'" due to tides, winds, and
currents, as discussed.

The normal photographic procedure, also used in this survey,
to obtain maximum resolution is to do two photographic passes, one
at 9,500 feet MSL for an "overview'" and to aid in the location of
ocffshore canopies, and another photographic pass at 5,000' MSL of
only the kelp to ensure optimum resclution, especially of the
smaller canopies. This '"two pass" approach has proved effective in
large surveys, such as this one, in which the "optimum survey
window' is small due to persistent poor weather or less than
optimum tides, as in this case. From 9,500 feet large areas can be
covered within a small "tide/weather" window, making the most out
of an available gcoed survey day, and, getting the imagery '"in the
can' before the "window" is lost. The second pass at 5,000' MSL,
then, provides slightly higher resolution for subsequent mapping
and comparison.

The survey of August 26th, 1990 yielded excellent imagery from
nearly ideal conditions with only "tide"” being cutside the '"survey
window" (figure 1), The survey of October 7, 1990, was conducted
under less than ideal conditions, especially since it occurred
after a significant late summer storm that reduced the kelp canopy
to varying degrees (see "Kelp Canopy Area and Density Analysis"
section). In addition, "wind" and "tide'" became factors later in




the survey day (figure 2), possibly obscuring individual plants
from the imagery. All things considered, future efforts should
include an earlier contract '"start date'" more persistence in
"waiting out" the coastal fog during the ideal survey periods.

2) Kelp Canopv Mapping

The systematic mapping of the Oregon coastal kelp resources
went well and all visible kelp on the imagery was transferred to
the base-line maps. In addition, visual data from the three low
altitude overflights was combined with the canopy slides to
properly locate the areal extent of each of the individual canopy
species. All of the Oregon coastal kelp canopies were observed on
the overflights of 8/25/90 and 10/7/90, and the canopies from Cape
Arago south were observed on 11/2/90. The full coast low altitude
survey of 8/25/90 was a preliminary dinvestigation of the location
of the individual kelp beds in addition to species identification
work in preparation for the photographic survey of 8/26/90. This
initial visual '"rough location'" of the kelp canopies greatly helps
in planning the subsequent aerial survey, and prevents missing
small "kelp patches" from the higher photographic altitudes.

In ODEW review of this mapping project, concerns have been
raised by researchers regarding small kelp canopies that have been
seen near the "headlands" north of Lincoln City to the Columbia
River that were not mapped on this survey. Low altitude data from
both of the overflights, in addition to further review of the
aerial kelp slides, have not indicated the presence of additional
attached kelp canopies in these areas. The only kelp seen north of
Cape Lookout included three small "drift'" kelp canopies (< 10m
across) on 8/25/90 in the vicinity of Cascade Head, which did not
appear on the survey imagery of the following day. These
observations of kelp in these areas may have been: 1) from a
previous year, 2) intertidal kelp species, 3) drift kelp, or, 4)
taken during an extremely low tide when more plants may be visible.

3) Relp Canopy Area and Density Analysis

Kelp canopy area and density statistics were compiled by both
map number and kelp canopy number (established by ODFW). This
method for determining and tabulating kelp canopy area, planimeter
area, and relative density index was designed to be flexible enough
to allow future kelp resource comparisons in addition to being
compatible with archival data formats (planimeter area). This same
methodology has also been used successfully in Washington,
California, and Baja California to establish a database for future
resource analysis. It allows for kelp resource comparisons
between: 1) individual kelp canopies, 2) areal extent of individual
species, 3) geographic areas, and, 4) seasonal maXimums.



The summer 1990 Oregon coastal kelp canopies were well
developed, and this was reflected both on the maps and in the
tabulated area statistics. As previously stated, the kelp canopy
imagery from '""Redfish Rocks" to the Oregon-California border was
obtained under less than "ideal conditions'" (10/7/90) and when
mapped appeared to show varying amounts of canopy reduction due to
the occurrence of a substantial late summer storm in addition to
less than "optimum'" wind and tides on the survey day. The effect
of significant late summer storms on the areal extent of the kelp
canopy can vary from '"no effect" to 1007 removal depending on:

1) the timing/duration of the storm, 2) the sea/swell
direction/height, 3) the health of the canopy (water
temperature/nutrient dependant), 3) the canopy species involved,
and, 4) the canopy exposure to the oncoming swell. Spot
comparisons of kelp canopies north of Cape Arago indicated that a
significant reduction in kelp canopy (60%) occurred as a result of
the storm, except in the Cape Lookout canopy, which was largely
unaffected. Since this canopy is '"'south facing'", it indicates a
significant "northern" component to the large "storm swell" and
possibly explains why the near~-shore canopies south of Cape Blanco
appeared to be largely un-affected by the high seas. Spot
comparisons between imagery of the near-shore canopies in the
vicinity Cape Blanco, Port Orford, and Redfish Rocks on each of the
survey dates indicate that these canopies were largely un-affected
by the storm. Their location, in the ''shadow'" of Cape Blanco,
probably protected them from significant removal. The "off-shore"
canopies, however, in the vicinity of Cape Blanco, showed a
significant reduction (30%) between the two surveys, probably due
to exposure. In summary, it appears that the near-shore canopies
south of Cape Blanco did not suffer significant reductions (< 10%)
due to the winter storm, and, since most of the canopies in this
range are near-shore and ''shadowed'" by Cape Blanco, we can hope
that this storm effect was minor. The offshore canopy in the
vicinity of Rogue River Reef may have had a significant reduction
in its areal extent (30% or more, as noted at Cape Blanco); there
is just no way of knowing. Its location, farther south along the
coast, may have exposed it to "lower energy swells" than at Cape
Blanco and allowed more canopy to remain. Subsequent surveys, in
addition to comparisons with archival records and observations will
probably be to only way to tell for sure. Other than the question
about the Rogue Reef canopy, I am confident that the maps and
subsequent tabular data well reflect the QOregon coastal kelp
resources of "Summer 1990'".



Conclusions

This mapping project was intended to break new ground
regarding the state~wide systematic survey of Oregon coastal kelp
resources. Although this was a first time effort, significant
goals were achieved, including the establishment of: 1) a state-
wide coastal base~-line map system that can be used for kelp or
other systematic resource surveys, 2) a benchmark kelp survey
showing the location and areal extent of coastal kelp cancpies
conducted during an "optimum' kelp vear, 3) a kelp database system
designed to be compatible and comparable with archival or future
survey efforts, and, 4) an electronic file transfer system
compatible with the ODFW Geographic Information System (still
undergoing final evaluation).
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Table 1

OREGON COASTAL KELP RESOURCES

Revision 1.1

Map Index - By Map Number

MAP NUMBER MAP NAME KELP BED NUMBERS

0O-1 Columbia River

0-2 Tillamook Head

0-3 Cape Falcon

04 Rockaway

0O-5 Netarts Bay

O-6 Cape Lookout 6.1, 6.2

O-7 Cascade Head

0-8 Lincoln City 8.1,82
0-9 Newport 8.2,91,92
0O-10 Seal Rock

0O-11 Waldport

0-12 Heceta Head

0O-13 Florence
O-14 Tahkenitch Lake

O-15 Winchester Bay

O-16 Empire

0O-17 Cape Arago 17.1,17.2,17.3, 174
0O-18 Bandon

0-19 Floras Lake 19.1

0O-20 Port Orford 19.1, 20.1, 20.2, 20.3, 20.4
0-21 Sister Rocks 20.4,21.1, 21.2, 21.3
0-22 (Gold Beach 221,222
0O-23 Cape Sebastian 23.1, 23.2
O-24 Brookings 232,241




Table 2

OREGON COASTAL KELP RESOURCES

Revision 1.1

Map Index - By Map Name

|  MAP NUMBER MAP NAME KELP BED NUMBERS
0-18 Bandon
0-24 Brookings 23.2,24.1
0-17 Cape Arago 17.1,17.2,17.3, 17.4
03 Cape Falcon
0-6 Cape Lookout 6.1, 6.2
0-23 Cape Sebastian 23.1,23.2
O-7 Cascade Head
0O-1 Columbia River
0O-16 Empire
0O-19 Floras Lake 19.1
0O-13 Florence .
0-22 Gold Beach 221,222
0O-12 Heceta Head
0-8 Lincoln City 81,82
O-5 Netarts Bay
0-9 Newport 82,9102
0-20 Port Orford 19.1, 20.1, 20.2, 20.3, 20.4
O-4 Rockaway
0-10 Seal Rock
0-21 Sister Rocks 20.4,21.1,21.2, 213
0O-14 Tahkenitch Lake
0-2 Tillamook Head
O-11 Waldport
O-15 Winchester Bay




Table 2

OREGON COASTAL KELP RESGURCES

Map Index - By Map Name

MAP NUMBER MAP NAMI: KICLP BED NUMIERS |
O-18 Bandon
0-24 Brookings
0-17 Cape Arago
0-3 Cape Falcon
0-6 Cape lLookout
0O-23 Cape Sebastlian
-7 Cascade Head
0-1 Columbia River
0-16 Empirc
0-19 Floras Lake
O-13 Florence
0-22 Gold Beach
0-12 Heceta Head
O-8 Lincoln City _
0-5 Metarts Bay 1
09 Newport i
O-20 Port Orlord E
O-4 Rockaway ;
0-10 Seal Rock
0O-21 Sister Rocks
O-14 Tahkkenitch Lake
Q-2 Tillamook Head
0O-11 Waldport
0-15 Winchester Bay




- . Table 3

OREGON COASTAT. KELP RESOURCES - Raseline Map Geographic Features Tndex

INDEX GEOGRAPHIC FEATURE MAP NAME MAP NUMBER
1 Agale Beach Cape Arago O-17
2 Agate Beach Netarts Bay Q-5
3 Agate Beach City Newport -9
4 Agatc Beach Wayside Newport 0-9
5 Alder Creek Cape Falcon 0-3
6 Alder Lake Florence O-13
7 Allen Creek Cape Lookout 0-6
8 Alsea Bay Waldport 0O-11
9 Alsea River Waldport 0O-11
10 Anderson Creek Newport 0-9
11 Arcadia Beach Cape Falcon 0-3
12 Arch Cape City Cape Falcon - O-3
13 Arch Cape Creck Capc Falcon 03
14 Arch Cape Pt Cape Falcon -3
15 Arch Rk Cape Sebastian 0-23
16 - Arch Rk Port Orford 0-20
17 Asbury Creek Cape Falcon 03
18 - Austin Creek Netarts Bay 0-5
19 Austin Pt. Cape Falcon O-3

- 20 Bagley Creek Port Orford 0-20
21 Baker Beach Hecela Head 0-12
22 Bald Pt. Tillamook Head 0-2
23 Bandon Bandon 0-18 -
24 Bandon State Airport Bandon 0-18
25 Bandon State Park Bandon 0-18
26 Barnacle Rk Brookings 0-24
27 Barrel Rk Port Orford 0O-20
28 Barrett lake Florence O-13
29 Barview Empire 0-16
30 Barview Rockaway 0-4
31 Battle Rk. Port Orford 0-20
32 Bayside Gardens Cape Falcon 03
33 Beachsidc State Park Waldport 0-11
34 Real T .ake Fmpire 0-16
35 Bear Lake Florence 0-13
36 Beaver Creek: Seal Rock 0O-10
37 Beerman Creek Tillamcok Head 0-2
38 . Berry Creek Ileceta 1lead 0-12
39 Best Rk Port Orford 0-20




Table 3

OREGON COASTAT. KEI.P RESOURCES - Baseline Map Geographic Features Index

INDEX GEOGRAPHIC FEATURE MAP NAME MAP NUMBER
40 Beverly Beach City Newporl 0-9
41 Beverly Beach State Park Newport O-9
42 Big Creek Cape Arago Q-17
43 Big Creck Heeeta Head 0-12
44 o Big Creek Waldport 0-11
45 Big Stump Beach Waldport 0O-11
46 - DBird Pt Tillamook Iead -2
47 Black Rk Cape Sebastian 0-23
43 Black Rk. Cape Sebastian 0-23
49 Black Rk Port Orford 0-20
50 Blacklock Pt. Floras Lake 0-19
51 Blatliner Creek Newporl 095
52 Blodgett Peak Waldport 0O-11
53 Blowout Creek Heceta Head 0-12
54 Bluebiil Lake Empire G-16
55 Bob Creek Heceta Head 0-12
56 Boiler Bay Wayside Lincoln City 0-8
57 Bowman Creek Brookings O-24
58 Brey Pt. Heceta Head 0-12
59 Brookings Brookings 0-24
60 Brookings Airport Brookings O-24
61 Brush Creek Sister Rocks 0-21
02 Brush Prarie Floras Lake O-19
63 Buck Lakc Florcnee 0-13
64 Rullards Beach State Park Bandon 0-18
65 Burke Lake Columbia River O-1
66 Butte Creek Cascade [Iead O-7
67 Butte Creek Floras Lake - 0O-19
68 Butterfield Tillamook Head 0-2
69 Bautterfield Lake Empire 0O-16
70 Butterfly Lake ‘I'ahkenitch Lake 0O-14
71 Camp Angell Waidport 0O-11

72 Camp Magruder Pt Rockaway 04
73 Camp Rilea Columbia River -1
74 Camp Winema Cascade Head O-7
75 Cannery Hill Cascade Head O-7
76 Cannon Beach Cape Falcon 0-3
77 Cannon Beach Junction Tillamook ITead -2
78 Cape Arago Pu Cape Arago 0-17




Table 3

OREGON COASTAT. KEI.P RESOURCES - Baseline Map Geographic Features Index

INDEX GEOGRAPHIC FEATURE MAP NAME MAP NUMBER
79 ~ Cape Blanco PL Pori Orlord 0O-20
&0 Cape Blanco State Airport Floras Lake 0-19
31 Cape Creek Cape Lookout 0-0
82 Cape Creck Heecta Head 0O-12
83 Cape Creek Waldport 0-11
84 Cape Falcon Pt. Cape Falcon 0-3
85 Cape [oulweather Pt. Newport 0-9
86 (Cape Kiwanda Pt. Cape Lookont 0O-6
87 Cape Kiwanda State Park Cape Lookout 0O-6
a8 Cape Lookout Pt. Cape Lookout 0-6
89 Cape Lookout State Park Cape Lookout Q-6
90 Cape Lookoul Siate Park Nelarls Bay O-5
91 Cape Mcares City Nctarts Bay - O-5
92 (Cape Meares [ .ake Netarts Bay 0-5
93 Cape Meares Nat. Wildlife Refuge Netarts Bay O-5
94 Cape Meares Pt. Netarts Bay 0-5
95 Cape Perpetua Pt. Waldport O-11
96 Cape Ridge Waldport 0-11
97 Cape Sebastian Pt. Cape Sebastian 0-23
08 Cape Sebastian State Park Cape Sebastian 0O-23
959 Cape Sebaslian State Park Gold Beach - O-22
100 Captain Cook Pt. Waldport Waldport O-11
101 Carnahan Columbia River O-1
102 Carpenterville/Brookings Wayside Cape Scbastian 0-23
103 Carter [ .ake Tahkenitch I.ake ()-14
104 Carter Lake Creek Tahkenitch Lake O-14
105 Cascade Ilead Pt. Cascade Ilead 0-7
106 Castle Rk, Cape Falcon 0-3
107 Castle Rk. Port Orford 0-20
103 Cat and Kittens Rk Bandon O-18
109 Cave Rk,  Cape Sehastian 0-23
110 Chamberlain Lake Cape Lookout 0O-6
111 Chapman Beach Tillamook Head -2
112 Chapman Pt Tillamook Head 0-2
113 Charleston Cape Arago O-17
114 Chetco Pt. Brookings O-24
115 Chetco River Brookings O-24
116 China Creek Bandon 0O-18
117 - Chitwood Creek Cascade Head O-7
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ORFEGON COASTAT. KELP RESOURCES - Baseline Map (seographic Features Index

INDEX GEOGRAPHIC FEATURE MAP NAME MAP NUMBER
118 Chrome Lake Cape Arago 0-17
119 Circle Creek Tillamook Head 0-2
120 Clapsop Plains Tillamook Head Q-2
121 Clatsop Spit Columbia River 0O-1
122 Clatsop Station Columbia River -1
123 - Clatsop/Tillamook County Line Cape Falcon 0-3
124 Clear Lake Ilorence O-13
125 Clear Lake Winchester Bay O-15
126 Cliff Creek Cascade Head O-7
127 Coal Creek ~ Newport 0-9
128 Coal Pt. Port Orford - 0-20
129 Collins Creek Seal Rock G-16
130 Columbia Beach Columbia River 0-1
131 Columbia River  Columbia River O-1
132 Conical White Rk Port Orford 0-20
133 Coolk Chasm Waldport 0O-11
134 Coos Bay Empire O-16
i35 Coos Bay City Empire. 0O-16
136 Coos Head Cape Arago 0-17
137 Coos Head Naval Fac. Cape Arago 0-17
138 Coos/Curry County Line Floras Lake 0O-19
139 Coos/Douglas County Line Winchester Bay - O-15
140 Coquille Pt. Bandon - 0O-18
141 Coquille River Bandon 0O-18
142 Cove Beach Cape Falcon - 03
145 Crescent Lake Rockaway O-4
144 Crook Creek Cape Sebastian 0-23
145 Crook Pt. - Cape Sebastian 0-23
146 Crooked Creek Bandon 0O-18
147 Crowley Creek Cascade Head 0-7
148 Cullaby Slough Tillamook Head -2
149 Cummins Creek Waldporl O-11
150 Curry/Coos County Linc Floras Lake 0-19
151 Curry/Del Norte County Line Brookings 0-24
152 Cutler City Lincoln City 0-8
153 Daley Lake Cascade Head Q-7
154 Deer Creek Seal] Rock 0-10
155 Deer Pt Cape Sebastian 0-23
156 Denmark 0-19

Floras Lake
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OREGON COASTAT. KEI.P RESOURCES - Baseline Map (Geographic Features Index

INDEX GEOGRAPHIC FEATURE MAP NAME MAP NUMBER
157 Depoe Bay Lincoln Cily 0-§
158 Depoe Bay Creek Lincoln City 0-8
159 Depot Bay Wayside Lincoin City O-8
160 Devils Backbone Sister Rocks 0-21
161 Devils Cauldron Cape Falcon -3
162 Devils Churn Waldport O-11
163 Devils Lilbow Ileceta Ilead 0-12
164 Devils Lake Lincoln City 0-8
165 Devils Punchbowl State Park Newport 0-9
166 Devils River Wayside Lincoln City -3
167 Douglas/Coos County Line Winchester Bay 0-15
168 Douglass/Tane Couniy Line Tahkenilch Lake 0O-14
169 Doylc Point Gold Beach 0O-22
170 Drift Creek Iincoin City -8
171 Driftwood beach Wayside Seal Rock 0O-10
172 Dry Run Creek Sister Rocks 0O-21
173 Duley Creek ~ Brookings 0O-24
174 Dune Lake Florence O-13
175 Dunes City Florence 0O-13
176 East Devils Lake State Park Lincoln City 0-8
177 Ecola Creek Cape Falcon 0-3
178 Ecola Creek Tillamook Head 0-2
179 Feola Pt. Tillamook Head 0-2
130 Edson Creck Goid Beach 0-22
181 Fel lake Winchester Bay 0-15
182 Eiler Creek Brookings 0-24
183 Llbow Lake Tahkenitch Lake O-14
184 Elephant Pt. Seal Rock 0O-10
185 Elk River Port Orford 0-20
186 Empire Empire 0-16
187 Fuchre Creek Sister Rocks 0-21
138 Face Rk. Bandon 0-18
189 Fahys Lakc Bandon 0O-18
190 Falcon Rk. (“ape Falcon Q-3
191 Fishery Pt. Rockaway 0O-4
192 Five Foot Rk Bandon 0-18
193 Fivemile Creek Cape Arago 0-17
154 I'ivemile Pt. Cape Arago 0O-17
195 Flat Black Rk. Port Orford 0-20




"~ Table 3

ORFEGON COASTAIL. KFI.P RESOURCES - Baseline Map Geographic Features Index

INDEX GEOGRAPHIC FEATURE MAP NAME MAP NUMBER
196 Flat Rk Port Criord G-20
197 Floras Creek Floras Lake 0-19
198 Fioras Creek Floras Lake 0-19
199 Floras Lake ~ Floras Lake 0-19
200 Floras T.ake State Park Floras T.ake 0-19
201 Florence Florence O-13
202 Fogarty Creek State Park Lincoin City 0-8
203 Fort Stevens State Park LColumbia River 0-1
204 Frankport Sister Rocks 0-21
205 Fraser Creck Cascade Head 0O-7
206 (raribaldi Rockaway 04
207 Garrison Beach Wayside Port Orford O-20
208 Gearhart Tillamook Head 02
209 (Gearhart Golf Course Tillamook Head 0-2
210 Geiger Creek Bandon 0-18
211 Geisel Wayside Gold Beach 0-22
212 Glenada Florence 0O-13
213 (Gleneden Beach Lincoln City O-3
214 Gleneden Beach Wayside Lincoln City 0-8
215 Glenwood Columbia River O-1
216 Goal Is. Brookings O-24
217 - Gold Beach Airport (Gold Beach (-22
218 Gold Beach Buena Vista Wayside Gold Beach 0-22
219 Goos Pasturc Florcnce O-13
220 Government Pt. Tincoln City 0-8
221 Governor Patterson State Park Walidport O-11
222 Grant Creek Seal Rock 0-10
223 Grave Pt.- Bandon 0O-18
224 Gregory Pt. Cape Arago 0-17
225 Gull Rk Cape Falcon 0-3
226 Gull Rk Newport -9
227 Gull Rk Port Crford 0-20
228 Gwynn Creck Waldport O-11
229 Gwynn Knoll Heceta Head 0-12
230 Hammond Columbia River 0-1
231 Happy Camp Netarts Bay 0-5
232 Harbor City Brookings G-24
233 ITarmony bay Tahkenitch Lake O-14
234 Harris Creek Brookings 0-24




Table 3

OREGON COASTAT. KEILP RESOURCES - Baseline Map (zeographic Features Index

INDEX GEOGRAPHIC FEATURE MAP NAME MAP NUMBER
235 Haris Cove Cascade Head O-7
236 Hauser Empire O-16

- 237 Hawk Creek Cascade Head -7
238 Haystack Rk. Bandon O-18
239 Haystack Rk. Cape Falcon 0-3
240 Haystack Rk. Cape Lookout 0-6
241 ITeceta Beach I'lorence O-13
242 Heceta Head Pt. Heceta Head 0-12
243 Heceta Junction Florence 0O-13
24 ~ Hells Gate Port Orford 0-20
245 Heltmiller Creek Rockaway O-4
2406 Henderson Creek Seal Rock -0O-10
247 Henderson Marsh Empirc O-16
248 Hidden Creek (Cape Sebastian 0-23
246 Hobsonvilie Rockaway O-4
250 Hodgden Creek Netarts Bay O-5
251 Holiday Beach City Seal Rock 0-10
252 Hooskanaden Creek Cape Sebastian 0-23

253 Horse Creek Heceta Head 0-12
254 Horsfall lake Empire 0O-16
255 House Rk. Brookings 0-24
256 Houserock Creek Brookings 0-24
257 Hubbard Creek Port Orford Q-20
258 Hubbard Mound Pt. Gold Beach 0O-22
259 Hug Pt. Cape Falcon 0-3
260 Humbug Mtn, Sister Rocks 0-21
261 [Tumbug Mtn. State Park Port Orford 0O-20
262 Humbug Pt. Cape Falcon 0-3
203 Hunter Creek Gold Beach 0-22
264 Hunters Cove Cape Sebastian 0O-23
265 Hunters Is. Cape Sebastian 0-23
200 Indian Beach Tillamook Head 0O-2
267 Indian Pt Tillamook Head -2
2638 Tron Mountain Newport 0-9
269 Jackson Creek Netarts Bay O-5
270 Jeffries Creek Newport 0-9
271 Jetty Creek Rockaway 0-4
272 - Jetty Lagoon Columbia River 0-1
273 Johnson Creek Bandon O-18
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OREGON COASTAT. KEI.P RESOURCES - Baseline Map GGeographic Features Tndex

INDEX GEOGRAPHIC FEATURE MAP NAME MAP NUMBER
274 Johnson Creek Newporl 0-9
275 Jordan Lake Empire O-16
276 Jumpoff Joe Newport O-9
277 Kernville Lincoln City 0-8
278 Kincheloe Pt. Rockaway -4
279 King Slough Seal Rock 0O-10
280 Kiwanda Beach Cape Lookout 0O-6
281 Kloogneh Rk. Port Orford 0O-20
282 Knox Rk. Gold Beach 0-22
283 Lake Edna Winchester Bay 0O-15
284 Lake Lytle Rockaway 04
285 Lake Mar - Hecela Head 0-12
286 Lakcpoint Cascadc Head Q-7
287 T.ane/Nouglas County line Tahkenitch T.ake 0-14
288 Lane/Lincoln County Line Waldport O-11
289 Langlois Floras Lake 0-19
290 Large Brown Rk Port Orford 0O-20
291 Laurel Creek Bandon 0O-18
292 Lighthouse Beach Cape Arago 0-17
293 Lity Lake Heceta Head O-12
294 Lincoln Beach Lincoln Cily 0-8
295 Lincoln City Cascade Head 07
296 Lincoln City Lincoln City Q-8
297 Lincoln/Lanc County Linc Waldport 0O-11
208 Lincoln/Tillamook County Line Clascade Head Q-7
299 Ling Brown Rk. Port Orford 0-20
300 Lint Slough Waldport 0O-11
301 Little Creek Newnport 0-9
302 Little Cummins Creek Waldport 0O-11
303 Lone Ranch Beach Brookings 0O-24
304 Lookout Rk, Sister Rocks 0-21
305 Losl Bay Cave ~ Nelarls Bay O-5
306 Lost Creck Scal Rock O-10
307 T.ost Creek State Wayside Seal Rock 0-10
308 Lost Lake Tahkenitch Lake 0O-14
309 Mack Arch Cape Sebastian 0-23
310 Mack Arch Cove Cape Sebastian 0-23
311 Mack Pt Cape Sebastian 0-25
312 Mack Reef Cape Sebastian 0-23
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OREGON COASTAT. KEI.P RESOURCES - Baseline Map (Geographic Features Tndex

INDEX GEOGRAPHIC FEATURE MAP NAME MAP NUMBER
313 Manhallan Beach Rockaway 04
314 Manhattan State Wayside Rockaway 04
315 Manzanita Cape Falcon 0-3
316 McKcown Rescrvoir Empirc 0-16
317 McMillan Creek Rockaway 0-4
318 McVay Creek Brookings 0-24
319 Mercer Lake T'lorence 0O-13
320 Merchants Beach Cape Arago 0-17
321 Miami Cove Rockaway 0-4
322 Middle Cove Cape Arago 0-17
323 Miles Creek Cape Lookout O-6
324 Miles Lake Cape Lookout 0-6-
325 Mill Creck Heeeta Head 0-12
326 Mill Creek Heceta Head 0-12
327 Millport Slough Lincoln City 0O-8
328 Miner Creek Cape Sebastian 0-23
329 Moolack Beach Newport 0-9
330 Moolack creek Newport 0-9
331 Moore Creek Seal Rock 0-10
332 Morton Floras Lake 0-19
333 Muers Creek Cape Sebastian 0-23
334 Munsel lake Florence Q-13
335 Mussel Creek Cape Arago 0-17
336 Mussel Creck Sister Rocks 0-21
337 Mussel 1.ake Heceta Head 0-12
338 Mussel Reef Cape Arago O-17
339 Mussel Rk. Brookings 0O-24
340 Myrtle Creek Sister Rocks 0O-21
341 Nancy Creek Heceta Head 0-12
342 {atural Bridges Cape Sebastian 0-23
343 Neahkahnie Beach Cape Falcon 0-3
344 Necanicum River Tiilamook Head 0-2
345 Necarney Creck Capc Falcon 0-3
346 Nedonna Beach Rockaway 0-4
347 Needle Rk Port Orford 0O-20
348 Nehalem Cape Falcon 0-3
349 Nehalem Bay State Park Rockaway 0O-4
350 Nehaiem bay Rockaway 0O-4
351 Nellies Pt. Port Orford 0-20
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OREGON COASTAT. KEIP RESOURCES - Raseline Map Geographic Features Index

INDEX GEOGRAPHIC FEATURE MAP NAME MAP NUMBER
352 Nelscoll Lincoln City 0-8
353 Neotsu Cascade Head 0O-7
354 Neptune State Park Heceta Head 0-12
355 Nescowin Crest Cascade Head 0-7
356 Nesika Beach (3old Beach 0-22
357 Neskowin Cascade Head O-7
358 Neskowin Beach Cascade 1lead O-7
359 Neskowin Beach Wayside Cascade Head O-7
360 Neskowin Creek Cascade Head O-7
361 Neskowin Creek Cascade Head O-7
362 Nestucca Bay Cape Lookout -6
363 Nestucca River Cape Lookoul 0-6

364 Nestucca Spit State Park Capc Lookout 0-6
365 Netarts Netarts Bay 0-5

- 366 Netarts Bay Netarts Bay -5
367 Netarts Spit Netarts Bay O-5
368 New Lake Floras Lake O-19
369 New River Floras Lake 0-19
370 Newport Airport Seal Rock O-10
371 Newport City Newport ORY
372 Newpori Heights Newporl 09
373 Nolt Lake Heceta Head 0O-12
374 North Beach Florence O-13
37 North Beach Bay Florcnee O-13
376 North Bend Chity FEmpire 0-16
377 North Bend Municipal Airport Empire O-16
378 North Cape Creek Waldport O-11
379 North Cove Cape Arago 0-17
380 North Spit Empire 0O-16
381 North West Rk Port Orford Q-20
382 Nye Beach Newport Q-9
383 O’hara Creek Nelarls Bay 0-5
334 Occan Lake Cascade Head 0-7
385 Oceanlake Tincoln City 0-8
386 Oceanside Netarts Bay O-5
387 Oceanside Beach Wayside Netarts Bay O-5
388 Offshore Rocks-(Gold Beach Gold Beach 0-22
389 Offshore Rocks-Port Orford Port Orford 0-20
390 Seal Rock 0O-10

Ona Beach

._10__
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OREGON COASTALI. KEILP RESOURCES - Baseline Map Geographic Features Index

INDEX GEOGRAPHIC FEATURE MAP NAME MAP NUMBER
391 Ona Beach Stale Park Seal Rock 0-10
392 Ophir Sister Rocks 0-21
393 QOregon Dunes Nat. Rec. Area Empire 0-16
394 Orcgon Duncs Nat. Ree. Arca Florenee 0-13
395 (Oregon Dunes Nat. Rec. Area Tahkenitch [.ake 0-14
396 Oregon Dunes Nat. Rec. Area Winchester Bay O-15
397 Oregon State National Guard Columbia River 0O-1
308 Oregon/California Border Brookings 0O-24
399 Oretown Cascade Head 0O-7
400 Oswald West State Park Cape Falcon 0-3
401 Otter Crest Wayside Newport 0-9
402 Otter Poinl Wayside Gold Beach 0-22
403 Otter Pt. Gold Beach 0-22
404 Ortter Rk. Newport (39
405 Otter Rock City Newport 0-9
406 Pacific City Cape Lookout 0-6
407 Perkins Lake Tahkenitch Lake O-14
408 Pillar Rk Netarts Bay O-5
409 Pirate Cove Lincoln City O-8
410 Pistol River Cape Sebastian 0-23
411 Pistol River City Cape Sebaslian 0O-23
412 Pistol River State Park Cape Sebastian 0-23
413 Port Orford Port Orford Q-20
414 Proposal Rk. Cascade Head O-7
415 Prosper Bandon -18
416 Pumphouse Ceeek Seal Rock 0O-10
417 Pyramid Rk Netarts Bay O-5
418 Pyramid Rk, Port Orford 0-20
419 Rabbi Rk. Lincola City 0-8
420 Rainbow Is. Brookings 0-24
421 Ram Creek Brookings 0O-24
422 Ranch Creek Brookings 0-24
423 Ransom Creck Brookings 0O-24
424 Red Pt. Brookings 0-24
425 Redfish Rks. Port Orford 0-20
426 Reinhart Creek Sister Rocks 0-21
427 Reneke Creek Cape Lookout 0-6
428 Reynolds Creek Waldport 0O-11
429 Riley Creek Gold Beach 0-22
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INDEX GEOGRAPHIC FEATURE MAP NAME MAP NUMBER
430 Roads End Beach Wayside Cascade Head O-7
431 Rock Creek Lincoln City 0O-8
432 Rock Reef Cape Arago 0-17
433 Rockaway Rockaway 0O-4
434 Rocky Creek Wayside Newport - 0-9
435 Rocky Knoll Heceta Head O-12
436 Rocky Point Creek - Port Orford 0-20
437 Rocky Pt. Port Orford 0-20
438 Rogue River Gold Beach 0-22
439 Rogue River Offshore Reef Gold Beach 0-22
440 Roosevelt Beach Heceta Head 0-12
441 Round Lake Cape Arago - 017
442 Rover Creck Capec Lookout 0-6
443 Rowdy Creek (Cascade Head 0-7
444 Sacchi Beach Cape Arago G-17
445 Saddle Rk Cape Sebastian 0O-23
446 Salishan Lake Lincoln City 0-8
447 Salishan Lake City Lincoln City 0-8
448 Sallshan Spit Lincoln City O-8
449 Salmon Creek Cascade Head O-7 .
450 Salmon Creek Lincoln City 0-3 .
451 Salmon Creek Valdport 0-11 ~
452 Salmon Rk. Brookings O-24
453 Samual Boardmen State Park Cape Scbastian -23
454 San Marine City Waldport. 0-11
455 Sand Beach Creek Campground Cape Lookout 0O-6
456 Sand Creeck Cape Lockout 0O-6
457 Sandlake City Cape Lookout 0-6
458 Sandpoint Lake Empire O-16
459 Saunders Lake City Winchester Bay 0O-15
460 Saunders lake Winchester Bay 0O-15
461 Schoolhouse Creek Lincoln Cily O-8
462 Schooncr Creck Lincoln City 0O-8
463 Schooner Creek Newport 0-9
464 Schooner Pt. Newport O-9
465 Sea Lion Caves Heceta Head 0-12
466 Sea Lion P Heceta Head O-12
467 Seal Rk. Port Orford 0-20
468 Seal Rks. Seal Rock 0O-10

.-...12..
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INDEX GEOGRAPHIC FEATURE MAP NAME MAP NUMBER
409 Seal Rock City Seal Rock 0O-10
470 Seal Rock Wayside Seal Rock 0O-10
471 Searose Beach Heceta Head 0-12
472 Scars Lake Cape Lookout 0O-6
473 Seaside Tillamook Head 0-2
474 Seven Devils Wayside Cape Arago O-17
475 Shark Creek Cape T"alcon 0-3
476 Shell Island Cape Arago 0-17
477 Shore Acres State Park Cape Arago 0-17
478 Short Creek Netarts Bay 0-5
479 Short Sand Beach (Cape Falcon 0-3
480 Short Sand Creek Cape Falcon 0-3
481 Shy Creck Brookings 0-24.
482 Silets River Tincoln City 0-8
483 Siletz River Lincoln City Q-8
484 Siltecos Lake Tahkenitch Lake 0O-14
485 Siltcoos River Tahkenitch Lake 0-14
486 Siltcoos lagoon Tahkenitch Lake 0-14
487 Silver Creek Winchester Bay 0O-15
488 Silver Pt. Cape Falcon 0-3
439 Simpson Reel Cape Arago 0-17
490 Sister Rks. Sister Rocks 0-21
491 Siuslaw River Florence O-13
462 Sixes River Port Orford 0-20
493 Skipanon Slough Columbia River -1
494 Smelt Sands Wayside Waldport O-11
495 Smith Lake Columbia River 0O-1
496 Smith Lake Rockaway 0-4
497 Smuggler Cove Cape Falcon 0-3
493 South Beach City Seal Rock 0-10
499 south Cove Cape Arago 0-17
500 South Creek Seal Rock 0-10
501 South Slough Cape Arago O-17
502 Spencer (Creek Newport, -9
503 Split Rk Port Orford 0-20
504 Spring Creek Rockaway 0O-4
505 Square White Rk. Port Orford 0-20
506 Squaw Creek Heceta Ilead 0O-i2
507 Squaw Creek Seal Rock 0-10
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INDEX GEOGRAPHIC FEATURE MAP NAME MAP NUMBER
508 - Squaw Creek Wayside Heceila Head 0-12
509 Stanley Lake Tillamook Head 0-2
510 Starr Creek Waldport 0-11
511 tcamboat Rk Port Orford 0-20
512 Stonefield Beach Wayside Heceta Head 0-12
513 Sunset Bay Cape Arago 0-17
514 Sunset Deach Columbia River 0O-1
515 Sutton Creek Florence 0-13
516 Sutton Lake Florence 0O-13
517 Table Rk Bandon 0-18
S18 ‘T'ahkenitch Creek ‘T'ahkenitch Lake 0-14
519 Tahkeniich Lake - Tabkeniich Lake O-14
520 Taylor Creck Brookings 0-24
521 Teal T.ake FEmpire 0-16 -
522 Tenmile Creek Heceta Head 0O-12
523 Tenmile Creek Winchester Bay O-15
524 Tenmile Ridge Heceta Head 0-12
525 Terra Del Mar Cape Lookout 0O-6
526 Thie!l Creek Seal Rock 0O-10
527 Thompson Creek Cascade Head 0O-7
528 Three Arches Rks. Netaris Bay 0-5
529 Three Rks. Cascade Head 0-7
530 Three Rocks City (Cascade Head O-7
531 Threemile Creck Capc Arago 0-17
532 Threemile Creek Tahkenitch [.ake 0-14
533 Threemile Lake Tahkenitch JLake O-14
534 Tichenor Rk Port Orford 0-20
535 Tillamook Bay Netarts Bay O-5
536 Tillamook Bay Coast Guard Rockaway O-4
537 Tillamook Head Pt. Tillamook Head 0-2
538 Tillamook State Forest Cape Falcon (-3
539 Tillamook/Clatsop Countly Line Cape Falcon 0-3
540 Tillamook/Lincoln County Linc Cascade Head 0-7
541 Tillicum beach Waldport 0-11
542 Tolovana Beach Wayside Cape Falcon 0-3
543 Tower Rk Floras Lake 0-19
544 Tracy Creek Seal Rock O-10
545 Triangle Lake Tillamook ITead O-2
546 Tuttle Creek Brookings 0-24

_14..-
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547 Twin Rks. Brookings 0-24
548 Twin Rks, Rockaway Q-4
549 Twin Rks. Wayside Rockaway O-4
550 Twin Rocks City Rockaway 0O-4
551 Two Arches Cascade Head 0-7
552 U.S. Coast Guard Cape Arago 0O-17
553 LS. Coast Guard Florence 0O-13
554 U.S. Coast Guard Heceta Head 0-12
555 1].S. Coast Guard Port Orford 0O-20
556 [1.S. Coast Guard Winchester Bay 0O-15
557 U.S. Coast GGuard Res, Newnport 0-9
558 Umpqua Lighthouse Siale Park Winchester Bay 0-15
559 Umpqua River Tahkcnitch Lake O-14
560 Umpqua River Winchester Bay 0-15
561 Vingie Creek Waldport 0O-11
562 Wade Creck Newport 0-9
563 Wakeman Beach (Gold Beach 0-22
564 Wakonda Beach Waldport 0O-11
565 Walrus Rks. Brookings 0-24
566 Wapitl Creek Heceta Head O-12
507 Warrenion Columbia River O-1
568 Watseco Creek Rockaway O-4
569 Wecoma Beach Cascade Head Q-7
570 Wedderburn Gold Beach 0-22
571 West Tillamook Head 0-2
572 West Conical Rk ‘Port Orford 0-20
573 West Iork Creek Cape Ialcon 0O-3
574 West Lake Tillamook Head 0-2
575 Westlake Tahkenitch Lake O-14
576 Whale Cove Newport 0-9
577 Whaleshead Creek Brookings 0-24
578 Whaleshead Is. Brookings 0-24
579 Whiskey Creck Capc Scbastian 0-23
580 Whisky Run Creek Cape Arago 0O-17
581 Whisky Run beach Cape Arago 0-17
582 White Rk. rookings 0O-24
583 Willow Creek Floras Lake O-19
584 Wilson Beach City Netarts Bay O-5
585 Winchester Bay Winchester Bay O-15
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586 Winchester Bay Harbor Winchester Bay 0-15
587 Winchuck River Brookings 0-24
588 Winterville Bandon 0-138
589 Wm. Tugman Statc Park Winchester Bay 0-15
590 Whndge (Creek (Cape Sebastian 0-23
591 Woahink lake Florence 0-13
592 Woods Cape Lookout 0O-6
593 _ Yachats Waldport 0O-11
594 Yachats Ocean Road Wayside Waldport O-11
595 Yachats River Waldport 0O-11
596 Yachats State Park Waldpaort 0-11
597 Yager Creek Netarts Bay 0-5
598 Yaquina Bay Newport 09
599 Yaquina Bay State Park Newport 0-9
600 Yaquina Head Pt Newport 0-9
601 Yaquina John Pt Waldport 0O-11
602 Yaquina River Seal Rock O-10

- 16 -




Table 4
OREG-ON COASTAL KELP RESOURCES

Map Control Points - UTM Coordinate System, Zone 10
. Revision 1.1 :

MAP NUMBER MAP NAME CONTROL POINT A CONTROL POINT B
| UTM (m.) N/UTM (m.) E| UTM (m.) NJUTM (m.) E
o1 Columbia River 5,116,000/426,000 5.107,000/429,000
0-2 Tillamook Head 5,100,000/430,000 5,085,000/427,000
0-3 Cape Falcon 5,078,000/427,000 5,067,000/427,000
O-4 Rockaway 5,058,000/428,000 5,046,000/428,000
0O-5 Netarts Bay 5,038,000/426,000 5,026,000/426,000
0O-6 Cape Lookout 5,018,000/426,000 5,006,000/426,000
0-7 Cascade Head 4,998,000/425,000 4,986,000/422,000
0-8 Lincoln City 4,977,000/421,000 4,966,000/419,000
09 Newport 4,957,000/417,000 4,946,000/417,000
O-10 Seal Rock 4,937,000/417,000 4,925,000/416,000
O-11 Waldport 4,916,000/415,000 4,905,000/413,000
0O-12 Heceta Head 4,896,000/413,000 4,885,000/412,000
O-13 Florence 4,875,000/411,000 4,865,000/410,000
O-14 Tahkenitch Lake - 4,855,000/409,000 4,845,000/407,000
0-15 Winchester Bay 4,835,000/405,000 4,824,000/403,000
0-16 Empire 4,816,000/400,000 4,804,000/395,000
0-17 Cape Arago 4,797,000/390,000 4,784,000/388,000
0O-18 Bandon 4,779,000/388,000 4,764,000/384,000
0-19 Floras Lake 4,758,000/382,000 4,749,000/378,000
0-20 Port Orford 4,742,000/376,000 4,733,000/381,000
021 Sister Rocks 4,725,000/385,000 4,714,000/387,000
0-22 Gold Beach 4,704,000/385,000 4,693,000/385,000
0-23 Cape Sebastian 4,684,000/386,000 4,674,000/389,000
O-24 Brookings 4,667,000/390,000 4,655,000/398,000




Table 5

OREGON COASTAL KELP RESOURCES
Kelp Canopy Areas - By Map Number

MAP NUMBER MAP NAME KELP CANQPY KELP CANOPY | TOTAL CANOPY
ARFEA (ha) AREA (ba.) AREA (Ha.)
N. leutkeana M. integrifolia Both Species
1 Columbia River 0.00 0.00 0.00
2 Tillamook Head 0.00 0.00 0.00
3 Cape Falcon 0.00 0.00 0.00
4 Rockaway 0.00 0.00 (.00
5 Netarts Bay 0.00 0.00 0.00
6 Cape Lockout 5.03 0.00 5.03
7 Cascade Head 0.00 0.04) 0,00
8 Lincoln City 9.9 0.00 9.39
9 Newport 50.31 0.00 50.31
10 Seal Rock 0.00 .00 0.00
11 Waldport 0.00 0.00 0.00
12 Heceta Head 0.00 0.00 0.00
13 Florence 0.00 0.00 0.00
14 Tahkeniich Lake 0.00 0.00 0.00
15 Winchester Bay 0.00 0.00 0.00
16 Empire 0.00 0.0 0.00
17 Cape Arago 2835 5.80 34.15
18 Banden 0.00 - 0.00 0.00
19 Floras Lake 0.29 0.00 0.29
20 Port Orford 508.79 0.00 508.79
21 Siater Rocks 48.97 0.00 48.97
22 Gold Beach 86.60 0.00 86.60
23 Cape Sebasiian 60.60 0.00 60.50
24 Brookings 38.32 0.00 38.32
TOTALS 836.64 842.44

3.80




Table 6

OREGON COASTAL KELP RESOURCES
Kelp Canopy Planimeter ("Growing") Areas/Relative Density Index

MAP NUMBER MAP NAME . KELP CANOPY PLANIMETER RELATIVE
AREA (ba.) AREA (ha.) DENSITY INDEX
B Both Species Both Species RDI
0-1 Columbia River 0.00 0.00 0.00
0-2 Tillamook Head 0.00 0.00 0.00
0-3 Cape Falcon 0.00 0.00 0.00
0-4 Rockaway 0.00 0.00 0.00
0O-5 Netaris Bay 0.00 0.00 0.00
0O-6 Cape Lookout 3.03 17.21 0.29
0-7 Cascade Head 0.00 0.00 0.00
0-8 Lincoln City 9.40 3041 0.31
0-9 Newport 50.31 99.50 0.51
0-10 Seal Rock 0.00 0.00 0.00
O-11 Waldport 0.00 0.00 0.00
0-12 Heceta Head 0.00 0,00 0.00
0O-13 Florence 0.00 0.00 0.00
- 0-14 Tahkenitch Lake 0.00 0.00 0.00
0-15 Winchester Bay 0.00 0.00 0.00
O-16 Empire 0.00 0.00 0.00
0-17 Cape Arago 34.15 81.16 0.42
0-18 Bandon 0.00 0.00 0.00
0-19 Floras Lake 0.29 1.13 0.26
0-20 Port Orford S08.79 881.76 0.38
0-21 Sister Rocks - 48.97 102.84 0.48
0-22 Gaold Beach 86,60 220.33 0.39
0-23 Cape Sebastian 60.60 183.11 0.33
_____ _0-24 Brookings 3832 205.40 0.19
~_TOTALS 1822.54

0.46

842,46




Tabi'e 7

OREGON COASTAL KELP RESOURCES
Kelp Canopy Areas - By Kelp Bed Number

Revision 1.1
Summer 1920

KELP BED NUMBER | KELP CANOPY KELP CANOPY | TOTAL CANOPY
AREA (ha.) - AREA (ha.) AREA (Ha.)
N. leutkeana M. integrifolia Both Species

6.1 4.65 0.00 4.65
6.2 0.43 0.00 0.43
8.1 0.26 0.00 0.26
8.2 56.38 0.00 56.38
9.1 1.85 0.00 1.85
9.2 0.69 0.00 0.69
17.1 4.83 0.00 4.83
17.2 0.84 0.00 0.84
17.3 22.01 5.75 27.76
17.4 0.97 0.00 0.97
19.1 1.77 0.00 1.77
20.1 100.90 0.00 100.90
20.2 313.47 0.00 31347
203 12.24 0.00 12.24
204 78.43 0.00 78.43
21.1 46.63 0.00 46.63
21.2 1,93 0.00 1.93
21.3 0.94 0.00 0.94
22.1 8.08 0.00 8.08
22.2 7174 0.00 77.74
231 0.50 0.00 0.50
23.2 62.41 0.00 62.41
241 37.23 0.00 37.23

TOTALS 835.19 5.75 840.94




: Table 8
OREGON KELP RESOURCES
Kelp Canopy/Planimeter Areas and Relative Density Index - By Kelp Bed Number

' Revision 1.1
Summer 1990 ‘

KELP BED NUMBER | KELP CANOPY PLANIMETER RELATIVE

AREA (ha.) AREA (ha.) DENSITY INDEX

Both Species Both Species RDI
6.1 4.65 15.47 0.20
6.2 0.43 1.85 0.23
8.1 0.26 0.53 0.49
8.2 56.38 122.51 0.46
9.1 1.85 4.51 0.41
9.2 0.69 2.26 0.31
17.1 4.83 9.15 0.53
17.2 0.84 161 - 0.52
173 2776 ‘ 68.63 0.40
17.4 0,97 3.07 0.32
19.1 1.77 6.11 0.29
20.1 100.90 189.72 0.53
20.2 313.47 463.51 0.63
203 12,24 32.18 0.38
20.4 78.43 193.30 0.41
21.1 46.63 95.07 0.49
21.2 1.93 5.03 0.38
213 0.94 2.07 0.45
221 8.08 35.17 0.23
22.2 77.74 182.87 0.43
23.1 0.50 157 0.32
232 62.41 190.57 - 033
24.1 37.23 196.91 0.19

TOTALS 840.93 1823.68 0.46 i
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" ECOSCAN RESOURCE DATA

AFRIAL SURVEY FLIGHT REPORT

AGENCY/CONTACT : AGENCY P.O.#:
Oregon Dept. of Fish and Wildlife Dr. Dave Fox

Marine Science Dr. Building #3
Newport, OR 97365
FLIGHT DATE: August 26, 1990 SURVEY DELIVERY DATE: Dec 1990

AREA SURVEYED: Columbia River to Redfish Rocks

NATURE OF SURVEY: 1) Color aerial infrared photography of all coastal
kelp canopies within the above range
2) Kelp canopies traced/shaded onto baseline maps
3) Canopy area and densitv analysis

FLIGHT DATA: ASSOCIATED ENVIRONMENTAL
CONDITIONS
-Time: 0930-1130 ' ~8ea/Swell: < 3 feet
-Altitude: 9500' MSL -Wind: < 10 knots
-Lens: 70mm -Sky Cond: Clear to ovc:
35mm (selected sites) Fog south
~Film: Kodak Color Infrared -Visibility: 25+ miles
70mm _
-Angle: Vertical ~Tide: 1.9(+) -2.5 (+)

~Scale: 1:24,000 (maps)

CREW: -Pilot: Unsickér
-Photographer: Van Wagenen
-0Observers/Data Recorders: None

RESULTS:

-Kelp Observations: Large/healthy summer canopy
Low altitude species observations taken .

~Misc. Observations: Optimum survey conditions
-Survey Slides:
-Qualitv: Excellent - All canopies photographed within the

above range

-Comments: Fog south of Redfish Rocks



Figure 2
ECOSCAN RESQURCE DATA

AERTAL, SURVEY FLIGHT REPORT

AGENCY /CONTACT: AGENCY P.O. #:
Oregon Dept. of Fish and Wildlife Dr. Dave Fox
Marine Science Dr. Building #3 _
Newport, OR 97365

FLIGHT DATE: October 7, 1990 SURVEY DELIVERY DATE: Dec 1990
AREA SURVEYED: Columbia River to Oregon/California border

NATURE QF SURVEY: 1) Color aerial infrared photography of all coastal
: kelp canopies within the above range
2) Kelp canopies traced/shaded onto baseline maps
3) Canopy area and density analysis

FIL.IGHT DATA: ASSQCIATED ENVIRONMENTAL_
: CONDITIONS

-Time: 0830-1030 -Sea/Swell: 3-5 feet

~Altitude; 9500' MSL -Wind: 10-15 knots

—Lens: 50mm and 35mm -Sky Cond: Clear
35mm (selected sites) _

~Film: Kodak Color Infrared =Visibility: 25+ miles
70mm and 35mm

~Angle: Vertical _ ~-Tide: 1.8(+) -2.5 (+)

~Scale: 1:24,000 (maps)

CREW: -Pilot: Unsicker
-Photographer: Van Wagenen
-Observers/Data Recorders: None

RESULTS :

-Kelp Observations: Large/healthy summer canopy
Low altitude species observations taken
Offshore canopies showed approx. 10% reduction due to high seas
the previous week-nearshore canopies appeared unaffected
-Misc. Observations: Good survey conditions
11/2~-Canopy species observations-Cape
Arago to the Oregon/California border
-Survey Slides: :
-Quality: Excellent - All canopies photographed within the
above range

-Comments:
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