CDAS 3.11 — Marine Birds and Mammals at Sea

Guide for Users

Installation

To install CDAS3, run CDAS3INSTALL.EXE from the CD. This will install CDAS3
into a root level directory named CDAS (i.e. C:\CDAS). This will happen automatically;
it is not necessary to designate this directory.

Running CDAS

Initiate the program by double-clicking on CDAS3.exe in the CDAS directory, or on a
shortcut you have constructed. An image will appear, then the screen will clear and the
opening window will be displayed. This process may take a minute or two. Once the
data are loaded into memory, CDAS operations are relatively fast.

Opening Window:

The opening window of Selection----Display-----Query------Export--GIS View Utilities--
CDAS shows the general T
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CDAS is controlled by menus and icons, as detailed below.

You will want to begin with Data Selection and experiment with Data Display and Data
Query options. In addition to on-screen displays, output includes GIS and database files,
query results tables, and graphic screen capture.
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ICONS AND MENUS

Data Selection

Several icons and menus serve to refine the data selection. By default all studies, all
dates, and the complete geographic range are selected. No species are preselected; it is
always necessary to select species..

@ Select | Allows the selection of one or more studies to be analyzed and
Studies | displayed.
Allows the selection of up to 200 species from an interactive menu.
£ Select . : . . S
7 f‘ Species Species are listed by common name in taxonomic order, as defined in
b spplist.csv. Only 160 species can be differentiated visually.
Select | Allows the selection of one or two date ranges from an interactive
Date menu; the minimum selection is one day. By default, all dates are
Range | selected.
Allows the selection of a rectangular geographic data region using the
e Select . .
2?] X mouse. Click and drag to define the box, release the mouse button to
Region
execute. By default, all data are selected.
Data Display

Check boxes on these two menus determine the format of the data displays and which
legends are visible. Colors used for observations and density cells may be changed by
clicking on the item in the legend to invoke the color menu.

Determines selection of data types to display, including
. Select | observations, density cells, effort cells, contours, etc. Several data
3'e Data | types may be displayed simultaneously. This menu also sets grod
Types | size and may be used to exclude large flocks or minimum survey
effort.
Select | Determines which keys will be displayed, including observations,
[Eﬁ) Key density cells, effort cells, etc. Each key will open in its own
Types | window.
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Data Query

Results of several types of interactive data query, including individual observations, and
summary data within areas. Clicking on an observation, cell, or polygon will add those
data to a table which may then be saved in .csv format.

i Data Displays a summary of the data selected, including number of
2 Summary studies, number of species, number of observations, etc.

Using selected data, displays a table of observation data points
selected interactively from the screen; table contents may be
saved in .csv format.

2 i Query
e, Observation

Using selected data, displays a table of density cell data selected
&l Query Cell | interactively from the screen; table contents may be saved in .csv
format.

Using selected data, displays a table of densities, counts, and
® 3 Query effort within named polygons. Requires addition of polygon
# - Polygon layer — see Add GIS Layer. Table contents may be saved in
.csv format.

Using selected data, displays a table of densities and populations
A 2 | Resources at | at risk by species within each named polygon. Requires addition
Ql Risk of polygon layer — see Add GIS Layer. Table contents may be
saved in .csv format.

Data Export
Exports results of data selection in ArcView Shape file and .csv formats.
Ny = Export Based on selected data, exports observation data as ArcView
a%s Observations | Shape file and in .csv format.
= . ——
n Export Cells Based on selected data, exports density cell data as ArcView
Shape file and in .csv format.

GIS Layers

Line or Polygon GIS layers in geographic coordinates may be added to the basic display.
Polygon layers added in this way may be used in the Query Polygon and Resources at
Risk functions, useful for determining densities within spill polygons or other areas of
mterest. GIS layers should be in ArcView Shape File format.

Opens File Browser in the CDAS directory, from which you may
+ navigate to other folders as needed. Click once on the layer you
Q Add GIS want to add. The name of that file will appear in the [File name:
Layer
y field. Click [OPEN]. CDAS will redraw the screen and the added

layer will be displayed.
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Remove
GIS Layer

Opens the Layers dialog box. The left portion of the menu lists all
the currently selected GIS layers. The right portion of the menu
lists the GIS layers you wish to remove from the screen. To
remove a layer, highlight the name(s) and [MOVE>] it to the right
hand portion of the listbox. To remove all layers, choose [MOVE
ALL>>]. You can adjust your selection as you like; when you are
satisfied, choose [ACCEPT]. CDAS will redraw.

View

Activates various screen view functions.

£ Z00m Out Creates a wider view with the current screen view as the center.
The magnification factor is 2.
Zoom In Allows you to view a selected area of the screen in more detail.
A cursor will appear; click in the center of the area of interest.
Zoom to Executes a Zoom such that your selected data occupies the central
=2 Extent portion of the view screen.
Allows the definition of a new screen view by the creation of a
] Window | box. Left click and drag to define the box — releasing the mouse
button will execute the window.
Refresh Refreshes the screen display.
Screen
Moves the map view without changing the scale. Click and hold
Pan the left mouse button to move the map, releasing button when it is
in the desired position.
Set Enables the color menu so that you may choose a different
Background
background color. Affects the ocean area only.
Color
Utilities
There are several ways to capture graphical output resulting from data selection and
display choices:
Places a copy of the current contents of the main screen on the
Copy . o . .
clipboard,from which it may be pasted into many applications,
Imageto |. ; . . )
. including Word, Powerpoint, or Paint. From Paint or another
Clipboard | . . : . .
image program, it may be saved in a variety of graphic formats.
Print Prints the current view using the Windows printer interface.
Screen
Copy
Image to | Copies the current view in JPG format.
JPG
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SAMPLE APPLICATIONS

Data Exploration

The 21 Data Summary function creates a display summarizing data selected. By
default, CDAS opens with all studies, all dates, and the entire geographic range of the
data pre-selected. No species have been selected.

=18l This display will change as data selection continues.
Studies 20
Species 0
Groups 0 R @ R R R
Individuals 0 Using the Select Studies function, select the studies to be
£
. 7 . .
T S oo used, and using the A Select Species function, select the
g Group Size .
M Growp Size 0 species to be displayed. In the example below, all alcid
Effort (Linear k] 80564.7 species are chosen.
Cell Size [min) i0.0
Denzity [birdz/kmz] 0.on
Marthern Lirnit 48.50010
Southerr Limit 32.16673
Eastern Lirnit -117 16690
‘Wwiestern Lirnit —-129.00026
=10l x| [=IE
Studies 15
Parazitic Jasger ;I Hantus's or Craver's Murrelet ;I SEeats 21
Long-talled J aeger Ancient Murrelet
Unidentified J aeger ﬂ Unidentified Murrelet Groups 76964
Unidentified Small 5eabird > Cassin's Auklet Individual 409798
Uridertified Medium Seabird J Parakeet Auklet NS
Unidentified Large S eabird Rhinoceros Auklet
Unidentified Diving Seabird Unidentified Auklet g Group Size c 32
Unidentified S eabird Homed Putfin :
Nor-maring Birds Tufted Puffin Wax Group Size 7500
Morthern Elephant Seal ﬂ Uridentified Puffin
Harbor Seal | ﬂ Unidentified S mall Alcid
Unidentified Seal Unidentified Medium Alcid .
Sea Otter Oriddentiied Large Alcid e 626684
Guadalupe Fur Seal ;I Unidentified Alcid 2 Cell Size [min] 0.0
Denzity [birdz/kmz2] 1.15
0K | Cancel | &pply
Mortherr Lirnit 45.50010
Southern Limit 32.16673
Eastern Limit —-117 . 16690
“WwWestern Limit —-129.00026
Summary information on the selected species is shown.
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Using the

Select Date Range function, specific time periods may be chosen. In this

example, all years are used, but only certain date ranges are included. This changes the
summary to include only observations and effort in those time periods.

=1olx| _ (0 x|
PRIMARY DATE RAMNGE
Beginning Date Studies 15
I anth Day Speci 21
Erigs
March =l =l P
Groups 12345
Ending Date [ndividuals B48el
onth Day
April j|15 j Awg Group Size 4. 44
b ax Group Size 2000
SECOMDARY DATE RAMGE [Optional]
Beginning Date Years Effart [Linear k) £483.9
izl Ly Cell Size [min] 10.0
Ly =ljre = Density [birds/km2)] 1 58
Ending D ate o
Manth Day Maortherr Limit 43 .50010
st jl 15 ﬂ Southem Limit 32.16673
E azterm Limit —-117 . 166190
Clear &l Years | Select &l ears Western Limit -129 . 00026
Cancel | Ok | Apply
ol
= Studies 15
The Select Region function allows creation . 21
of a window, further restricting the data Groups 823%
ShOWﬂ. Individuals 42493
Lwvg Group Size 5. 16
Max Group Size 2000
Effort [Linear km] 2993.0
Cell Size [min] 0.0
Density [birds/kmz2] 1.92
Maorthern Limit 38.50008
Southerr Limit 36.16674
E asterr Limit —-121.50024
Western Limit —-124 . 50025
CDAS 3.11 Page 6 12/31/2008



Because densities may be affected by samples with little effort values or by sightings of
large flocks, it may be useful to exclude these values from the analysis and display.
Thresholds for these items may be set using the aﬁ Select Data Types menu. This is
also where you choose graphic display options.

™ LatLon Grid
¥ Ohzervations
[ Effart Cells
[T Density Cells
[T TIM Polygons
™ TIM Lines
[T TIN Mesh

[ Grid Frame

=10l x|

IE.EIEIEI arid Size [min)
|2EIEIEI I aximumn Group Size
IEI.1 oo Firirnuirn EfEart (k)

Cancel |

Accept

CDAS 3.11

Studies
Speciez
Groups

|ndividuals

Avg Group Size
M aw Group Size

Effort [Linear km)
Cell Size [min]
Denzity [birds k]

Morthern Limit
Southern Limit
Eastern Limit

Wiestern Limit

=10l x|

8234
39498

4.80
1aoa

2993.0
5.0
1.92

38.50008
36.16674
—-121.50024
—-124.50025

15
21
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. -ioi
Results of &2 Query Cell e >

Species | Densit | Effort | Count | Groups | Latitude | Longitude

[ 110,021 47.16 532 118 37.7500 -123.0833

- - 4 59.357 B82.64 647 113 37.6667 -123.0833

4 94,054 49.85 245 113 37.7500 -123.0000

operatlon USIng the data‘ [ 150,669 20.70 2365 217 37.6667 -123.0000
4 B6.752 44,33 632 7n 37.7500 -122.9167

4 104,691 121.35 1100 162 37.6667 -122.9167

selected above. Seven cells p oo oo o ;

=]

1100.00-4000. I]l]lAmma\s/KmZ;I
I50.00-100.00} rimnals/Km2
10.00-50. 00} riimnals/Km2
5.00-10. 00 nimals/Km2
1.00-5.00Animals/Km2
0.50-1.001Animals/Km2
0.10-0.50Animals/Km2
0.05-0.10lAnimals/Km2
10.00-0.05lAnimals/Km2
0.00-0.00kmimals/Km2

around the Farallon Islands
were chosen interactively.
Effort is expressed in linear
km, and density is expressed in
animals per square km.

q

T

Species | onfoff | stud | count |pay |month [ vear [Latitude | Longtude | Record

COMU  on Tran  IRLUCK 1 8  Aug 2002 3701270 -lZ2.El0 ZL608

2 X PIGU  OnTran  IRLUCK 1 8 Aug 2002 700890 -LZR.Z0670  ZL6O6

1 COMU  OnTran  IRLUCK 8 27 Mar 2007 3659980 -122.70880 10191

Resu Its of @@ Que ry O bs COMU  On Tran  TRLUCK 5 27 Mar 2002 3699240 -122.19880 9695
COMU  OnTran  TRLUCK & 27 Mar 2002 3658810 -12220410 9692

COMU  On Tran  TRLUCK 8 27 Mar 2002 3698260 -122.21190 10180

- H COMU  onTran  IRLUCK W 27 Mar 002 3657800 122180 662

0 peratl ons usl ng the se I ected COMU  onTran  IRLUCK & 27 M 200z 369710 -l22.22890 L0176
COMU  OnTran  IRLUCK 12 2 Ma 200 9699010 -122.73890 10204

COMU  OnTran  IRLUCK 1 8 Aug 2002 3693840 17203760 21553

COMU  OnTran  IRLUCK 2 8 Aug 2002 3693840 -172.03750 21560

UMAC  On Tran  TRLUCK
COMU OFf Tran WSOSPR
COMU OFf Tran CLALLZ

data. Individual observations

& aug 2002 3693840 -122.03260 21561
17 Mar 2005 3708285  -122.42430 5597
24 Mar 19682 3711670 -122.45000 617

H H oMU On Tran  CLALLZ Mar 1982 3701670 -122.45000  S6lg

were Chosen | nte ractlve Iy, oMU On Tran LAz 2l 1962 37011670 -122.45000 L2087
COMU  Off Tran  WSOSFR 1 Aug 2006 3716917 12244567 1955

COMU  On Tran  IRLUCK 24l 2002 3706790 -LZ2.40100 18625

COMU  On Tran  IRLUCK 24l 2002 3706790 -L22.40100 19217

[ Y
3

N

I

PIGL  OFf Tran WSOSPR. 7 aug 2003 3699397  -122.18073 18111

Using the study code and the
S

record number, the individual
record in the original data file o——
may be located.

Rhinocerns Auklet

Figean Guillemat
Marbled Mumelet

Comman Murme
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Oil Spill Response Query 1

By adding GIS files of named polygons (in this case, Dayl and Day2 of an oil spill), and

querying using the 8l Query Polygon function, a quick summary of resources at risk
may be generated. In this case, underlying data are grebes and scoters seen from 15
January through 29 February in many years, based on several studies combined.

Results summarize all selected species by polygon. Effort is expressed in linear km, and
density is expressed in animals per square km.

. ﬂuuery Polygon ;|g|5|
Palygon | Species | Density | EFfart | Count | Groups |
Dayl 2 0.697 511.60 35 22
Dayz 3 51.624 240.20 796 202

=

_loix
]

\\T_./\ . & ‘wWestern Grebe

1 Uridentified Scoter

;&' -
_‘g Unidentified Grebe

' Surf Scaoter

e
-€
Hormed Grebe
501
101-500

sa 51-100
11-50
- 10
25

1
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Oil Spill Response Query 2

By adding GIS files of named polygons (in this example, Dayl, Day2, and Day 3 of an

oil spill), and querying them using the 1 Resources at Risk function, a quick
inventory of resources at risk may be generated. In this case, underlying data are grebes
and scoters seen from 15 January through 29 February in many years, based on several
studies combined.

Results are presented in the Query Spill Area box for each polygon as it is selected.
Selected species are presented individually as densities in animals per square km;
densities are applied to the polygon area to arrive at the estimated population at risk. To
save results, save the first polygon query as a .csv file. Select additional polygons and
choose Append to add additional results to this file.

Y .
. SR
17_; : ﬂQuery Spill Area - |EI|5|
\7—'\ NameIDay2
- 8 "
* Effartlkml[267.590 Area [km2)[400.32
. L] L
L]
Species | Densit | Population |

= . urf Scater 5,001 2002,
- o =" Unidentified Scoter 6.9677 2789,
. ‘Western Grebe 19,2359 7oL,

. .

o[ | S

®  Suif Scoter
wihite-winged Scater
Unidentified Scater
Haomed Grebe
Red-hecked Grebe
Eared Grebe
®  ‘Western Grebe
501...
101-500
51-100
11-50
B-10
2-5
1

. Save az C5Y Append Exit “l
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ABOUT THE DISPLAYS

Results are displayed in the following order (bottom to top) Effort Cells, Density Cells,
Latitude-Longitude Grid and Grid Frame, Density Contours, TIN Displays, GIS Layers,

Observations).

It may be necessary to turn off some displays in order to see others.

Some display colors may be changed for easier visualization; these changes are volatile

and will disappear when CDAS3 is closed.

The observation display will automatically assign colors to the selected species.

| Y

£

™ LatLon Grid
[V Observations i
I™ Effart Cells
[~ Density Cells \
[ TIM Palygans P
™ TIM Lines 4

™ TIN Mesh K

[ Grid Frame ( .

[5.000 Giid Size (min] (i (
I'I 00000000 Masirnum Group Size C“" ;-5

Cancel | Accept

ID.DD1 birirnuinn Effort (k) ((

W,

\&E
\a

) &

£ observations

Camman kurre
Pigean Guillermat
Cassin's Auklet
Rhinoceros Auklet
Tufted Puffin
501...
101-500

51-100

11-50

E-10

=10l x|

= R

Clicking on a dot in the key will bring up the Color Matrix for color selection; the user

may then select an alternative color.

=T | I

Standard Colors

L] ] 7

Custom Colors

EECE § P

Cornman Murre
Figeon Guillemaot
Caszsin's &uklet
Rhinoceros Auklet
Tufted Puffin
501...
101-500

51-100

11-50

E-10

8 (=13
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This feature can be used to highlight species of particular interest as shown below:

&:Q:Displav Types

I™ Latlon Grid
¥ Observations
I” Effart Cells
™ Density Cells
" TIN Palygons
I TIN Lines
I~ TIN Mesh
[ Girid Frame

IE.DDD Grid Size [min)
|1 00000000 baximum Group Size
ID.DD1 Miriraurn E ffart (k)

Cancel | Accept

=10l x|

= Observations
= Commaon Mure
© Pigeon Guillemot
®  Cassin's Auklet
Rhinoceros Auklet
Tufted Puffin
501...
101-500
51-100
11-50
E-10
25

The background color may be changed by selecting the Background Color icon on
the top bar; this brings up the Color Matrix. Results of such a color change are shown

below.

CDAS 3.11

£ Observations

Carnmon Murre
Pigeon Guillernat
I arbled kurrelet
Hantuz's burrelet
Acient Murrelet
Cagsin's Auklet
Parakeet Auklet
Rhinoceros Auklet
Harned Puffin
Tufted Puffin
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DATA STRUCTURES

Species List
A file used to construct the Select Species menu. This is a file in .csv format, default

name spplist.csv, example below:

4CODE |COMMON NAME SCIENTIFIC HAME

COMU | Common Murre Uria aalge

TBMU | Thick-billed Murre Lira Jormwia

UNMU |Unidentified Murre Ui spp.

PIGU  |Pigeon Guillernot Cepphus columba

MAMU |Marbled Murrelst Brachyrarmphus marmoratys

XAMU |¥antus's Murrelet Synthiiborarmphus hypolaucys

CRMU |Craveri's Murrelet Synthiiboramphus craver!

XCMU |¥antus's or Craveri's Murrelet Synthiiborarmphus ypoleucus or 5. craver
ANMU  |Ancient Murrelet Synthiiboramphus antiguum

UHML |Unidentified Murrelet Brachyrarphus or Synthlibaramphus spp.
CAAU |Cassin's Auklet Plychoramphus alauticus

PAAU |Parakest Auklet Cyclortynchus psittacula

Study List

A file used to construct the Select Studies menu, and to define the observation and effort
files to be used for each study. This is a file in .csv format, default name obseff.csv,

example below:

OBS EFF STUDYCODE |STUDYNAME

OBSEFRACLALLZ0bs.csv  |OBSEFF\CLALL?eff.csv  |CLALLZ AIR - Cenl/Nor Calif. Low Aerial 19821983
OBSEFF\OWPELBobs.csvy |[OBSEFF.OWPELBeff.cev [OWPELB AIR - OregonWashington Pelagic
OBSEFF\SLOBRDobs.csv  |OBSEFF\SLOBRDeff.csv |SLOBRD AIR - Birds - So. Cal. Bight Low Aerial 19751978
OBSEFF\MMSSBCobs.csv |[OBSEFFMMSSBCeff.csv |MMSSBC AIR. - MMS Santa Barbara Channel
OBSEFFWOSPR50bs.csv |OBSEFFWOSPR5Eff.csv [WOSPR5 AIR - OSPR Wildlife Surveys 1994 2003
OBSEFFWSOSPRObs.csv |OBSEFFYWSOSPREf.csv [WSOSPR AIR - OSPR Wildlife Surveys 2004 2008
OBSEFFMBLUCKobs.csv  |[OBSEFFURLUCKeff.csv  |IRLUCK AIR - Luckenbach Surveys
OBSEFF\OWPELMobs.csv [OBSEFF.OWPELMeff.csv [OWPELM AlIR - Mammals - Oregon/Washington Pelagic
OBSEFF\SLOMAMobs.csv |OBSEFF:SLOMAMeff.csv |SLOMAM AIR. - Mammals - So. Cal. Bight Low Aerial
OBSEFFACHIMAMobs.csv  |OBSEFF\CHIMAMeff.csv |CHIMAM AIR. - Mammals - Cenl/Nor Calif. High Aerial

Observation Files

Observation files contain records of individual sightings, and fields used may vary from
study to study. To be usable by CDAS, they must be in .csv format and contain certain
fields, in any order, named as follows:

STUDY The Study Code (6 characters)

ONEFF Y or N (whether the sighting was on effort or not)
YEAR Year (YYYY)

MONTH Month (MM)

DAY Day (DD)

SPP

Species code, per spplist.csv. If the original data use different species
codes, these may be preserved in a separate field not named SPP.

COUNT Number of individuals

LATITUDE Decimal latitude

CDAS 3.11
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LONGITUDE | Decimal longitude (West is positive)

WIDTH ?;glgr\gvmth, in km — To be updated in future to include other correction

The species codes used in SPP must conform to the usage in spplist.csv. STUDY codes
must conform to those listed in obseff.csv. West longitude is positive. For convenience,
because of row limits in Excel, if there are more than ~64K records in an observation file,
the file should be divided and presented as two files with different study codes.
Corresponding effort files should follow the same convention, so that paired files use the
same study code.

Effort Files

Effort files contain records of linear effort by cell, day, and study, and may contain other
data as well. To be usable by CDAS, they must be in .csv format and contain certain
fields, in any order, named as follows:

STUDY The Study Code (6 characters)
YEAR Year (YYYY)

MONTH Month (MM)

DAY Day (DD)

LATITUDE Decimal latitude

LONGITUDE | Decimal longitude (West is positive)

BINSIZE Cell size (minutes of latitude/longitude)

EFFKM Linear KM of transect

STUDY codes must conform to those listed in obseff.csv. West longitude is positive. For
convenience, because of row limits in Excel, if there are more than ~64K records in an
effort file, the file should be divided and presented as two files with different study codes.
Corresponding observation files should follow the same convention, so that paired files
use the same study code.
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SUMMARY OF STUDIES

The current data set includes 25 studies; more may be added. Care should be taken when
combining surveys. For example, when creating composite bird data, no Mammal or
Cetacean only surveys should be used. Any densities so constructed will be wrong.

STUDY Plat-

CODE Taxa* Name Investigator Years form
SCBSHP B/M | So. Cal. Bight Briggs/Bonnell/Dohl | 1975-1978 | SHIP
OWMLFR B/M | Miller Freeman Cruise K. Briggs 1989 SHIP
SLOBRD B/M | So. Cal. Bight Low Aerial [B] K. Briggs 1975-1978 | AIR
CLALL1 B/M | Cenl/Nor Calif. Low Aerial 1 K. Briggs/M. Bonnell | 1980-1981 | AIR
CLALL2 B/M | Cenl/Nor Calif. Low Aerial 2 K. Briggs/M. Bonnell | 1982-1983 | AIR
SBECOL B/M | Seabird Ecology Study Aerial K. Briggs 1985 AIR
OWPELB B/M | Oregon/Washington Pelagic [B] | K. Briggs 1989-1990 | AIR
WOSPR5 B/M | OSPR Wildlife Surveys 1 Bonnell/Tyler 1994-2003 | AIR
MMSSBC B/M | MMS Santa Barbara Channel Bonnell/Pierson 1995-1997 | AIR
WSOSPR B/M | OSPR Wildlife Surveys 2 W. Tyler 2004-2008 | AIR
IRLUCK B/M | Luckenbach Surveys W. Tyler 2001-2003 | AIR
IRKURE B/M | Kure Surveys M. Bonnell 1997 AIR
IRSTUY B/M | Stuyvesant Surveys W. Tyler 1999 AlIR
IRCOBU B/M | Cosco Busan Surveys W. Tyler 2007 AIR
IRCOMM B/M | Command Surveys W. Tyler 1998 AIR
IRSBCH B/M | Ventura Oiled Bird Incident W. Tyler 2005 AIR
LHMAMA B/M | LH Marbled Murrelet Surveys 1 | L. Henkel 2005-2006 | AIR
LHMAMB B/M | LH Marbled Murrelet Surveys 2 | L. Henkel 2005-2006 | BOAT
MAMUMB B/M | LH Monterey Bay L. Henkel 2003-2004 | BOAT
MAMUCC B/M | LH Central California L. Henkel 2007 BOAT
ANUEVO B/M | LH Afo Nuevo L. Henkel 1999-2002 | BOAT
SLOMAM M So. Cal. Bight Low Aerial [M] M. Bonnell 1975-1978 | AIR
SHIMAM C So. Cal. Bight High Aerial [C] T. Dohl 1975-1978 | AIR
CHIMAM C Cenl/Nor Calif. High Aerial [M] | T. Dohl 1980-1983 | AIR
OWPELM M Oregon/Washington Pelagic [M] | J. Brueggeman 1989-1990 | AIR

* B/M = Birds and Mammals, M = Mammals Only, C = Cetaceans Only.

Detailed information on these studies, including references, is provided in an Appendix.
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