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NOTE TO USERS
* •Target Signatures Analysis Center: Data Compilation is a periodically updated

W publication of the optical and microwave target and background data stored on mag-
netic tape at the Target Signature Analysis Center established at The University of
Michigan and sponsored by the Air Force Avionics Laboratory. Separate volumes
are maintained for cL'ssified and unclassified data. The compilation ta distributed
in loose leaf form so that supplemental publications can be readily integrated in
accordance with the established indexing system.

The initial compilation of unclassified data was published in July 1966 and is
available through the Defense Documentation Center as AD 489 968. Also, while the

V supply lasts, copies of the original printing may be obtained from the Air Force
Avionics Laboratory, Wright Patterson Air Force Base, Ohio, and from Willow Run

Laboratories of the Institute of Science and Technology, The University of Michigan,
P. 0. Box 618, Ann Arbor, Michigan. The initial compilation of classified data was
published in December 1966 and is now available only through the Defense Documen-

2 tation Center as AD 379 650.

The enclosed document is the first supplement to the compilation of unclassified
data. It contains additional optical and radar data and the first of the passive micro-
wave data to be included in the compilation. It also contains revised introductory
and explanatory text and composite cross-indexes. The following are suggestions
for combining this supplement with the original volume of unclassified data:

(1) Remove and destroy the original blue, soft cover and title pages and replace
them with the corresponding pages provided in this supplement.

(2) Remove and destroy the table of contents of the original volume and replace
it with that provided in this supplement. The remainder of the compilation should
be rearranged in accordance with the new table of contents. Note that the subject-
code list for the optical and passive microwave data has been moved to the end of
the introductory section (sec. 1) and that a new, alphabetized subject cross-index
for both optical and microwave data has been added as section 3 of the composite
volume.

(3) Remove and destroy all text and indexes on the pages numbered 1 through

191 in the original volume and replace them with the appropriate revised pages of text
and indexes (numbered I through 118) in the order indicated by the new table of contents.

(4) Insert the new sheetp of optical data in their appropriate subject-code
group in section 4. The page numbers for the data in this supplement begin where
those for data in the original volume ended and indicate where the new data sheets
are to be Inserted. For example, data group AAK (Personnel) contained only one
page, AAK-1, in the original volume; data in this supplement which are to be in-
serted in AAK are the pages numbered AAK-2 through AAK-7.

It (5) Insert the new sheets of radar data in the appropriate numerically coded
group in section 5. As with the optical data, the new pages of radar data are num-
bered consecutively following the pages in the original volume. For example,
p. 3123-14 should be inserted after p. 3123-13 Ln the original publication.

(6) Insert the passive microwave data in section 6 (as sec. 6.2), a new section
following the radar data. No integration of these new data sheets Is- required since
the original volume did not include passive microwave data.

(7) The division of the pages of the composite volume among the binders pro-vided Is left to the discretion of the user. A convenient division may be achieved
by using one binder for the radar and passive microwave sections,

~ (8)' A complete set of dividers to separate the groups of data sheets is provided
wiLh this supplement. Many of these will duplicate the ones provided with the orig-
inal volume and only one of each of the section dividers need be retained.
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FOREWORD

This report in the second supplement and first unclassified supplement to Tar-

get Signature Analysis Center: Data Compilation (July 1966). It was prepared at
the Willow Run Laboratories, a unit of The University of Michigan's Institute of
Science and Technology. The preparation was begun under Air Force Contract

AF 33(615)-3654 and completed under Air Force Contract F 33615-67-C-1293. The
originator's report number is 8492-5-B. The work was administered under the di-

rection of the Reconnaissance Division, Air Force Avionics Laboratory, Research
and Technology Division, Air Force Systems Command, Wright-Patterson Air Force
Base, Ohio, with Mr. Bruno K. Wernicke as the project engineer.

The author gratefully acknowledges the contributions of Dr. L. W. Ginslberg
(sec. 2), Car' Smith (sec. 5), Jerry Beard (sec. 6), a.d the general assistance of
Carol Sumner, Glenn Curtis, Eric Blocher, and Martin Weiss.
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ABSTRACT

This unclassified supplement to Target Signature Analysis Center: Data Com-

pilation (July 1966) is primarily an ordered, indexed compilation of refdectances,

radar cross sections, and apparent temperatures of target and background mate-

rials. The data include spectral reflectances and transmittances in the olftical re-

gion from 0.3 to 15 g and normalized radar cross sections (active) and apparent

temperatures (passive), plotted as a function of aspect or depression angle, at mill-

* imeter wavelengths. This supplement contains approximately 1000 data curves

from experimental studies conducted during the last three decades, including the

current Target Signature Measurements Program conducted at The Uriversity of

Michigan and sponsored by the Air Force Avionics Laboratory.
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TARGET SIGNATURE ANALYSIS CENTER:
DATA COMPILATION
Second Supplement

INTRODUCTION

The Target Signature Analysis Center established at the Willow Run Laboratories of The

University of Michigan's Institute of Science and Technology and sponsored by the Air Force

Avionics Laboratory comprises a document collection, a data library, and a staff of analysts.

It provides a centralized source of data and analysis techniques useful for improviag remote

sensors. The routine functions of the Center include collecting, evaluating, and catego-rizing

data on the properties of various target and background objects. In tho optical portion oi the

electromagnetic spectrum from 0.3 to 15 M, the data are primarily on reflectance and trans-

mittance; at microwave frequencies, they consist of normalized radar cross sections (active)

and apparent temperatures (passive). The primary source of data analyzed is reports published

by laboratories making such measurements. In some instances, unpublished data have also been

acquired directly from an experimenter.

Each document received by the Analysis Center is reviewed and coded from the Target

C- Signature Subject-Ccde List (table 1) to describe its subject content. The codes and bibliograph-

ical information are stored on magnetic tape for retrieval, which can be accomplished by sub-

ject codes, corporate author(s), contract number, sponsoring agency, or other bibliographical

information.

Each document is examined for data to be added to the library. Selected data are then

manually digitized using an established format. Coded descriptors are assigned to each curve

for retrieval purposes, and the conditions of each experiment are recorded. Data points and

the descriptive and parametric information are also stored on magnetic tape. Since the param-

eters required to define radar measurements differ in many respects from those required for

optical measurements, separate formats were designed to handle the different types of informa-

tion. However, a general format has recently been devised and will eventually be used for all

j •data. This new format is discussed in section 6 and has been used for processing the passive

microwave data.

The data in this report resulted from experiments conducted during the last three decades

and using optical (0.3 < X < 1000 p) and microwave (X > 1060 A) instrumentation. Three types

of measurements are represented:

July 1967



(1) Laboratory measurements of materials such as leaves. soil, And paints

(2) Ground-based field measurements of objects such as plants, soil plots, and vehicles

(3) Airborne measurements of scenes

In the optical portion of the spectrum, laborz.gm-, -measurement programs are far more

abundant than either ground-based field measurements or airborne programs. Over the last

several years, the U. S. National Bureau of Standards has conducted extensive )-.boratory mea-

surements of vegetation and some other materials in the visible, near-infrared, and, more re-

cently, longer wavelength reg!ons. Past ground-based field measurements in the optical region

include the extensive basic studies by Krinov in tht 1930's [1] and those conducted by the U. S.

Army Engineer Research and Development Laboratory (USAERDL) in the 1960's [2]. Krinov,

using a field spectrograph and under conditions of natural illumination, obtained spectrograms

of several natural formations found in Russia. His investigations included an examination of

the dependence of spectral reflectance on season and angles of incidence and viewing. The

USAERDL experiments were conducted using a portable field spectrophotometer with an artifi-

cial source of illumination. The spectral airectional reflectance of several crops (e.g., corn,

soybeans, wheat) was studied as a function of several parameters such as the moisture content

and fertilizer content of the so)ii, crop maturity, and the amount of soil background. Very few

airborne measurements have been made in the optical portion of the spectrum. Krinov obtained

only a few airt-irne spectrograms during his extensive field studies. In 1945, Duntly used an

Eastman Kodak airborne suectrograph to obtain terrain measurements in the visible region [3].

Other airborne programs have been concerned mainly with collecting optical imagery rather (
than measuring spectral reflectance. The available optical data cover primarily the visible

and near-infrared regions. Only a relatively few experiments have yielded data for wavelengths

longer than 2.5 ;L, chiefly because of the lack of instrumentation for such measurements.

There is a much larger amount of data on background materials (e.g., leaves, crops, and

soils) than on man-made materials. This is because most of the past measurements were per-

formed by scientists in the fields of botany, agronomy. and natural science, and, therefore, the

primary motivation for these measurements was an interest in the way natural objects react

to incident solar radiation.

-This data compilation is the product of a survey of existing data on target and background

materials and is intended to present the results of such a survey in a single source. The pic-

ture it presents of natural and man-made objects in the real world and their interaction with

electromagnetic radiation is in no way complete. Although many data have been gathered on

some materials and at a few wavelengths, data are completely lacking for other materials and

other wavelengths. Moreover, even the existing data are not accompanied with all the para-

metric and support information required for their adequate interpretation. The extensive Tar-

get Signature Measurements Program currently being conducted at Willow Run Laboratories

July 1967S2j
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Sa.--' s ..... AU'z Force A ionicts Laboraiury is planned to iiil existing data gaps. This

program provides for laboratory and field measurements of target and background materials

I A"- and objects at both optical and microwave frequencies. In the optical region, bidirectional and

directional reflectances are under investigation. In the microwave region, optical simulation

studies are being conducted, and existing radiometric (passive) data are being collected. Some

of the data from this program, specifically directional reflectar.ce data in the 0.3- to 2.5-pL

spectral interval and the passive microwave data, are included in this report, Other data from

the program, including the bidirectional reflectance data, will be published in future supplements

to this compilation.

Section 2 of this report treats the concept of reflectance theoretically. This includes defi-

nition of the basic optical properties, bidirectional, directional, and total reflectance, and deri-

vation of their mathematical relationships. In addition, the instruments used to obtain the

optical data are described and equations derived for the optical properties measured by these

instruments. Section 4 contains the optical data. Each curve has been assigned several alpha-

betic descriptor codes to describe the object measured, the instrumentation used, the optical

property measured, and the spectral interval (cf. table I). The curves have been grouped ac-

cording to the coded dascriptor that best describes the object measured. Section 5 contains

active microwave data, i.e., averaged, normalized radar cross sections as a function of aspect

angle, with frequency as a parameter. Each curve has been assigned a numeric descriptor

code to describe the type of terrain measured and pertinent conditions of the Lueasurement.

The curves are grouped according to the type of object measured. Section 6 has the passive

microwave data in the form of apparent temperatures as a function of either depression or as-

pect angle. Each curve has been assigned alphabetic descriptor codes, as have the optical data

curves, and the curves are arranged by the object measured. Only unclassified data from the

Target Signature Analysis Center's collection are included in this supplement. The classified

data have been published in a separate report (January 1967, AD 379 650). A subject cross-

index to the data (sec. 3) and a bibliographical listing of the documents from which the data in

sections 4, 5, and 6 were extracted (sec. 7) have also been provided.

July 1967
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* TABLE L TARGET SIGNATURE SUBJECT-CODE LIST

A TARGETS AEMA White Pigments
AA Ground AEMAA Zinc Oxide (Zinc White)
AAA Buildings AEMAB Lead Basic Carbonate C

. AAB Guns (White Lead)
AABA Artillery AEMAC Titanium Dioxide
AABB Rifles AEMB Green Pigments
AAC Industrial Facilities AEMBA Chromic Oxide (Chrome
AACA Power Stations Green)
AACB Shipyards AEMC Red Pigments
AAD Military Facilities AEMCA Ferric Oxide (Hematite)
AADA Communication Centers AEMCB Trilead Tetroxide (fled
AADB Fortifications Lead)
AADC Launching Sites AEMD Metallic Pigments
AADCA Antiaircraft AEMDA Aluminum Powder
AADD Marshalling Yards AEME Other Pigments (Color
AADE Supply Depots Unknown)
AAE Airfields AEMEA Mica
AAF Railroad AEMEB Aluminum Silicate
AAFA Tracks AEMF Mediums, Thinners, Driers
AAFB Yards AEMFA Resin
AAG Roads AEMFAA Oleo
AAH Bridges AEMFAB Alkyd
AAI Dams AEMFB Ester
AAJ Docks AEMFC Xylene
AAK Personnel AEN Paper/Cardboard
AAKA Clothing AEO Plastic
AAKB Troop Concentrations AEP Rubber
AAL Vehicles AEQ Tar

AALA Aircraft AER Tile
AALB Armored AES Varnish
AALC Convoys AET Wood
AALD Earth-Moving AF Radiation Control
AALE Tanks AFA Antireflection Coating
AALF Trucks AFB Shielding
AB Marine AFC Temperature Control
ABA Submarine AG Signatures
ABB Surface Vessels AH Geometric Shapes
ABBA Barges AHA Flat Plates
ABBB Landing Craft AHB Dihedrals (Concave)
AC Camouflage AHC Trihedrals (Concave)
AD Decoys AHD Spheres and Spheroids
AE Materials AHE Cylindrical Shapes
AEA Aluminum AHF Conical Shapes
AEB Asphalt AHG Wedges
AEC Brick AHH Dipoles
AED Burlap AHI Rayleigh Scatters
AEE Canvas AHJ Other

AEF Cinder
AEG Concrete
AEH Dirt B BACKGROUNDS

AET Galvanized Steel BA Atmosphere
AEJ Glass BAA Constituents
AEK Gravel BAAA Aerosols
AEL Metal BAAB Dust
AEM Paint BAAC Fog
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TABLE I. TARGET SIGNATURE SUBJECT-C nDE LIST (Cont' --d)

BAAD Gases BEG Fine TextutL.,
BAAE Haze BFGA Sandy clay
BAAF Rain BFGB -Silty clay
BAAG Smog BFGC Clay

BAAH Smoke BFll Other Constituents
BAAI Snow BFHA Organic Material

BBSky BFCCobbles (3- to 10-in.
BB Clouds Diameter)
BBA Cumulonimbus BFHD Stones (Greater Than

9BBB Cirrus 10-In. Diameter)
BBC Cirrocumulus BFHE Bedrock-

BBD Cirrostraftus BFI Series
BBE Altocumulus BFIA Aguar,
EBB Altostratus BFIB Aiken
BBG Cumulus EFIC Akron
BEH Nimbostratus BFID Alamance
BBl Stratocumulus; BFIE Alblen
BCr Light Conditions BFIF Alonso
BCA Day BFIG Barnes
BCE Sunrise or Sunset BFIH Blakely

BCC Twilight BFII Clareville
ECD Night BFLJ Clarion

ECF Overcast BFIL Colts Neck
ED Season BFIM DecaturI
BDA Summer BFIN Dublin,

r DB Fall BFIO Gooch
BDC Winter BFll' Grady
BDD Spring BFIQ Greenville
BE Terrain BFIR Guthrie
BEA Flat BFIS Hainamanu
BEE Rolling BFIT Hall
EEC Hilly BFIU Hamakua
BED Mountainous BFIV HerraduraV
BEE Rural BFIW Joplin
BEF Urban FXars
B F Soil BFIY Marshall
EFA Cultivated BFIZ Matanzas
BFE Uncultivated BFJ Series (Continued)
BFC Coarse Textured EFJA Maury
BFCA Sand BFJE Moauia
BFOB Loamy Sand BFJC Naalehu.
BFD Moderately Coarse Textured BFJD Onomea,
BFDA Sandy Loam BFJE Qokala,
BFDB Fine Sandy Loam BFJF Orangeburg
BFE Medium Textured BFJG Oriente

BFBSilt Loam BEJI aln
BFCSilt BFJJ Penn

BFModerately Fine Textured BFJK Pierre
BFAClay Loam BFJL -' Putnam

BFBSandy Clay Loam BFJM Quibdo
BFFC Silty Clay Loam BFJN Rubicon

5
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BFJO Ruston BGCMA Barley
BFJP Santa Barbara BGCMB Bermuda Grass IBFJQ Texas Dune BGCMC Corn
BFJR Tifton BGCMD Creeping Grass
BFJS Tillman BGCME Fescue
BFJT Tilsit BGCMF Foxtail
BFJU Vernon BGCMG nyasBFJV Weld BGCMH Millet

7Y BFJW Windthorst BGCMI Oats
BFJX Yolo BGCMJ Reeds
BFJY Zanesville BGCMK Rice
BFK Minerals BGCML Rye
BFL Chemicals BGCMM Selin
BFM Moisture Content BGCMN Timothy
BFMA Dry BGCMO Vetch
BFMB Damp BGCMP Wheat
BFMC Saturated BGCN Heath Family (see also
BG Vegetation Lfqneous)
BGA Herbaceous, Algae Fungi BGCNA European Blueberry
"BGAA Cladoniaceae Family BGCNB Heather
BGAAA Reindeer Moss BGCO Mallow Family
BGB Moss-Liverwort BGCOA Cotton
BGBA Sphagnum Family BGCP Mustard Family
BGBAA Sphagnum Moss BGCPA Cabbage
BGC Vascular BGCPB Mustard
BGCA Banana Family BGCQ Nightshade Family
BGCAA Banana BGCQA Potatoes
BGCB Bromeliaceae Family BGCQB Tomatoes
BGCBA Bunch Grass BGCR Pea (or Pulse) Family
BGCC Buckwheat Family (see also Ligneous)
BGCCA Buckwheat BGCRA Alfalfa
BGCD Composite Family BGCRB Clover

(cf. Ligneous) BGCRC Coffee Plant
BGCDA Daisy BGCRD Lentil
BGCDB Goldenrod BGCRE Lima Bean
BGCDC Ragweed BGCRF Pea
BGCDD Sunflower BGCRG PeanutBGCE Convolvulus Family BGCRH Soybean
BGCEA Sweet Potato BGCRI String Bean
BGCF Crowfoot Family BGCS Plantain Family
BGCFA Crowfoot BGCSA Plantain
BGCG Duckweed Family BGCT Sedge Family
BGCGA Duckweed BGCTA Cotton Grass
BGCH Evening-Primrose Famil: BGCTB Sedge
BGCHA Willow Herb BGD Ligneous

(cf. Willow Family) BGDA Arecaceae Family
BGCI Fern Family BGDAA Areca Palm
BGCIA Bracken Fern BGDB Bee':. Family
BGCJ Flax Family BGDBA Beech
BGCJA Flax BGDBB ChestnutBGCK Goosefoot Family BGDBC Oak
BGCKA Pigweed BGDC Bignonia Family
EBGCKB Sugar Beet BGDCA Catalpa
BGCL Gourd Family BGDD Calycanthaceie Family
BGCLA Squash BGDDA Meratia Praecox OBGCM Grass Family BGDE Carduacea Family
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TABLE 1. TARGET SIC-NATURE SUBJECT-CODE LIST (Continud)

BGDEA Rabbit Brush BGDXD La~rch
BGDF Cashew Family BGDXE Pine
BCDF Chinese Pistachio BDFSrc

~# BGDFB Sumiach BGDY Plane-Tree Family
BGDG Composite Family BGDYA Sycamore

(cf. Herbaceous) BGDZ Peak famly ý(cf. Herbaceous)'
BGDGA Sagebrush BGDZA Locust
BGDGB Wormwood BGE Ligneous (Continued)
BGDH Dogwood Family BGEA Rose ,Vamtly
BGDHA Dogwood BGEAA Blackberry
RGDI Ebony Family BGEAB Cherry
BGDIA Ironwood (cf. Hazel BGEAC Hawthorn

Family) BGEAD Juneberry
BGDIB Persimmon BGEAE Peach
BGflJ Elm Family BGEAF Pin Cherry
BGDJA Elm BGEAG Plum
BGDK Figwort Family BGBSour Gum Family
BGDKA Paulowina BGEBA Gum
BGDL Hazel Family BGEC Trumpet-Creeper Family
BGDLA Alder BGECA Calabash
BGDLB Birch BGED Vine Family
BGDLC Hazelnut BGEDA Virginia Creeper
BGDLD Hornbeam BGEE Walnut Family
BGDLE Ironwood (cf. Ebony BGEEA Hickory

Family) EGEF Willow Family
BGDM Heath Family (cf. Herba- BOEFA Aspen

ceous) BOEFB Poplar
BGDMA Mountain Laurel BGEFC Willow (cf. Evening
BGDN Holly Family Primrose Family)
BGDNA Holly BGEFCA Dwarf.
BGD0 Honeysuckle Family RGEFCB Ground
BDGOA Viburnum 6GEG Witch Hazel Family
BGDP Laurel Family BGEGA Sweet Gum
BGDPA Laurel BGF Leaf
BGDPB Sassafrass BGFA Narrow
BGDQ Lily Family BGFB Broad
BGDQA Yucca BGFBA Coriaceous (Leathery)

4 BGDR Linden Family BGFBB Membranous
BGDRA Basswood BGFBC Loiver Leaf Surf ace
BGDRB Linden BGFBD Upper Leaf Surface
BGDS Logania Family 13GFC Young (Spring)
BGDRA Privet (Ligustrurn) BGFD Mature (Summer)
BGDT Magnolia Family BGFE Old (Fall)
BGDTA Magnolia BGFF Dry
BGDTB Tulip BGG Bark
BGDTC Tulip Poplar BGH Twig
BGDU Maple Family BH Water
BGDUA Maple BHA Formations
BGDV Mulberry Family BHAA Lake
BGDVA Rubber BHAB Puddle
BGDW Olive Family BHAC River
BGDWA Ash BHAD Sea
BGDX. Pine Family BHB state
BGDXA Cedar BHBA lceeC BGDXB Fir BHBB Ice and LiquidIBGDXC Juniper EHEC Liquid
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TABLE 1. TARGET SIGNATURE SUBJECT-C-ODE LIST (Confin'uea")

BHBD Snow -CK Evaluation
BI Climate CKA R eflcoee

CEQUIPMENT CM Polarirneter
CA R~adar
CAA Coherent 

.-CAB Noncoherent D RADIATION
CAC Pulse DA Pattern
CAD CW DAA Aspect Dependence

CAE MTI DBOptical Cross Section
CBRadiometer DAC 'Radar Cross Section (a)CBA Optical (Wavekength Less DACA Normalized (arc)

Than 1000 g) DB Attenuation
CBB Microwave (Wavelength DBA Absorption

Greater Than 1000 IAt) DBB Scatter
CBBA Unmodulated DBBA Backscatter Coefficient (p)
CBBB Post-Detection Modulated DC Modulation
CBBC Signal Modulated DD Polarization
CBBD Cross Correlated DDA Radar
CBBE TWO-Channel Subtraction DDAA Circular
cc Spectrograph DDAAA Right*CCA Eastman Koa DDAAB Left
CD Spectrometer DDAB, Elliptic*CDA Beckman DDABA Right
CDB General Electric DDABB Left
CDC Perkin-Elmer DDAC Linear
ODD Interference DDACA Horizontal or Perpen-CE Platform dicular
CEA Aircraft DDACB Vertical or Parallel 0)CEB Balloon DDAD Random
CEC Ground DDB Optical
CED Laboratory DDBA Circular
CEE Shipborne DDBB Elliptic
CF Optical DDBC Linear
CFA Ultraviolet DE Refraction
CFB Visible DF Reflectance
CFC Infrared DFA Directional
CFD Active DFAA Specular Included
CFE Passive DFAB Specular Not IncludedCG Detectors DFB Specular
CH Filters DFC Standard
CI Image Tubes DFCA Baryte
CJ Materials DFCB Flowers of SulfurCJA Reflectance Standards DFCC Gypsum
CJAA Magnesium Oxide DFCD Magnesium carbonate

CJAAASmoked DFEMagnesium Oxide
CJAAB Pressed DFCF PaperCJAB Magnesium Carbonate DFCG Rhodium MirrorCJAC Suphur DFCH Aluminum Mirror
OJAD Aluminum DFD Bidirectional
CJADA Mirror DFE Total (Albedo)
CJADB Sandblasted DFF Absolute
CJAE Sapphire Felt DG Scintillation
CJAF Other Specular Standards DH Solar Influence
CJAG Other Diffuse standards DI Transmittance0
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I-TABLE~ 1. TARGOE~ SLIGN~ATURE UI~UUJJ

DIA Directional ECEB 'Color -

DIB Bidirectional ECBBA 'Blude
lo- wEmission ECBBB -Green

W ' DA Atmosphere ECBBC :Yellow
DJB Emissivity ECBBD -Orange

DJC Emittance ECBBE Red
W DD Blackbody ECBBF -Brown
W)E Greybody ECBBG Field Drab
DJF Fluorescence E.CBDHKhi

WGThermal ECBBI Olive Drab
DK Artificial Sources ECBBJ White
DKA Arc ECBBK 'Grey
DKB Beacon ECBBL Black
DKC Flame ECC Infrared
DKD Flare ECCA 0.7 to 1.5 jL.
DKE Gas ECCB 1.5t0'3.0p
DICE Gas Discharge ECCC 3 to 5
b:KG Globar ECCD -5to 8 p
DICH Incandescent Lamp ECCE 8 to 15
DIU Maser, Laser, Traser, Uvaser ECCF 15 to 50 ,i
DKJ Mantle ECCG 50Oto 100 j
DKK Nernst Glower ECCH 100 to 1000p
DKL Nuclear Explosion ECCI 1.4-1 band
DKM Oscillator ECCJ 1.9-;p band
DKN Shock Tube ECCK 2 .2 -pi band
DKO Spark ECCL 2.7-)1 band
DKP Vapor Lamp ECCM 4 1-pi band
DL Natural Sources ECCN 6.3-pL band
DLA Aurora ECCO 9.6-pi band
DLB Airglow ECCP Other
DLC Lightning ECD Line
DLD Lunar ED Radio Frequency
DLE Planetary EDA EHF (30 to 300 GHz)
DLF Solar EDAN V Band(46 to 56GHz)
DLG Stellar EDAQ Q Band (36 to 46 GHz)
DLH Zodiacal Light EDAT Upper Ka Band (30 to
DLI Sky 36 GI1z)
DM Flux EDB SEF (3 to 30 GHz)
DN Radiance EDBF Lower Ka Band (20.9 to
DO Coherence 30 GHz)
DP Diffraction EDBJ Ku~ Band (10.9 to 20.9 GHz)
DQ Apparent Temperature EDBM X Band (5.2 to 10.9 GHiz)
DQA Antenna EDBP Upper SBand (3.0Oto
DQB Target 5.2 GHz)
DQC Contrast EDC UHF (0.3 to 3 GHz)

EDCE Lower S Band (1.55 to
E SPECTRA 3.0 GHz)
EA Gamma Rays EDCH L Band (0.39 to 1.55 GHz)
EB X-Rays EDCK P Band (0.225 to 0.390 GHz)
EC Optical EDD VHF (30 to 300 MUz)
ECA Ultraviolet EDE HF (3 to 30 MHz)
ECAA Less than 0. 1 tL' EDF MF (0.3 to 3 MHz)
ECAB 0.1 to 0.2 pi EDG LF (30 to300 kHz)
ECAC 0.2 to 0.3 A EDYH VLF (3 to 30 kHz)
ECAD '0.3 to 0.4 pi
ECB Visible (0.4 to 0.7 pi)
ECBA Chromaticity
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TABLE-1. 'rARGET 8IGATuiR SUaJECT. ;OVE LI$t (Concluded)

IF OPERATIONS GI3B *Process.
isFA etection GBBA -ErgodlcFB Discrimination GB13B Stationary 7FC Reconnaissance GBIBC -Nonstailonay 

-FD Surveillance InformadIon-ProcessingFE un'" ~GCA ita
GD hoorah CorrelationFEA Pho ugraphyGDAA toFEB Seamning AutoFEC ContrastCrs

FED ResolutionGECrs
FED esoltionOne DimensionalFEE DslyGF Two Dilmensiunal

FF Filtering LnaFFA Spatial
FFB Spectral H ACOUSTICSFG Measurement HA AttenuationFGA Temperature HAA AbsorptionFGB Time HAB ScatterP00 Position HABA Backscatter Coefficient-FGD Range HS MoclulitionFEAngle HC RetractionFGF Velocity HD Reflectanc eFOG Acceleration HE TransmissionFM Calibration HF Emission

F1 11oring HG Artificial SourcesFJPattern Recognition HH Natural Sources
HI FluxG ANALYSIS iiJ DiffractionGA Mathera~tical HK Frequency SpectrumGAA Model HL Correlation (GB Statistical

OBA Distribution
GBAA Gaussian
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DISCUSSION OF REFLECTANCE M.ASURORM p_4

2.1. THEORY
0- The purpose of this section is to enable the user ofthis data conipiatiofi-to cbnsidef the

data in a proper perspective. The "reflectance" %.lone, for example, does not sufficiently de-w

scribe the results of an experiment, as will become obvious in this section. One m-ust;have

knowledge of the measuring instrument's characteristics, sL-ice they have-measurable effect on

interpretation of the output. Some important instrument parameters include spectral resolution,

the solid angle of effective viewing, and characteristics of the radiation source.

..'Ur present understanding of radiation theory does not permit an analytical description,

in closed form, of the exact reLbtionship between the radiation emitted by a source (whether

naturpl or artificial) and the radiation received by a remote sensor after having been reflected

by an object under surveillance. There are well known laws to describe the simple case-of an
electromagnetic wave incident upon a perfectly planar interface between two media. In this
case, the reflected wave depends upon the radiation wavelength, the angle of incidence, and the

physical properties (permittivity, permeability, and conductivity) of the two adjoining media.

The laws governing such a case are sufficiently understood so that the refractive index and ex-

tinction coefficient of materials involved may be found by determining the reflection coefficients

of the materials. For the more complicated case involving a surface with periodic or random

surface irregularities, an analytic determination of the properties of the reflected electromag-

t_ netic field may only be approximated.

In the past ter, years many papers have been published on scattering, or reflection from

rough surfaces. Many theories have been developed, but none is both general and rigoros at

the same time. To perform reasnnably simple numerical calculations on the basis of these

theories, certain simplifying assuniplons are introduced, usually including one or more of the

following:

(1) The dimensions of scattering elements of the rough surface are either much smaller

or much greater than the wavelength of the incident radiation.

(2) The radii of curvature of the scatterirg elements are much greater than the wavelength

of the incident radiation.

(3) Shadowing; or obscuration effects occurring at the surface may be neglected.

(4) Only the far field is to be considered.

(5) Multiple reflections may be neglected.

(6) Consideration is restricted to a particular model of surface roughness (e.g., sawtooth,

sinusoidal protrusions of definite shape and in random position, with random variations

C7 in height given by their statistical distribution and correlation function).
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trElectromaffnetic scattering theorv has been-used In the past to compute radiation backscai-
terfrm trgtsin hemi~wa6,ej&ohof he gectiumi-, *ei!hrdfo aeeghi

much greater than the minute Irregularities of the target surface and where the conductWity olý

tetarget material is infinite. In the optical region, where materials have finite conductivt
y£t

adthe surface irregularities have. a wide rang in size relative to the radiatlorA wavelengtl,

present electromagnetic scattering theory is applicable to only a.few special cases, so the only

way to determine reflectance in this region for target and background objects is by experi'men-

tation.

One can arrive at the most general definition of reflectance -pt (called bidirectlood. reflec-

tance) [4)~ by considering an infinitesimal element of surface, dA, upon which radiation of in-

finitesimal solid angle dw j and radiance N IIs incident. Taking a coordinate, system fixed withP

reipect to dA, with polar angle 0' measured from the normal and azimuth angle ~'measured

from a fixed line (see fig. 1), the contribution to the reflected radiance, dN r (0 r ' in the re-

flected pencil for the direction (8', *') is
r #r

dN (O',*' p'N (0', *cos -8'dw(1
r rr ii

A-w

x'~ 0 (FrdRfrec ie

FIGURE 1 LOCAL C oRDNTf YTMFRDTRIWN IIETOA

ELECtNC

*r

SThe efinitons pesente in tis reprt co for tothF eprpoed inReference 4.ne

12 July 1967
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Generally, p' is a function of the'incident and reflected directions (8 and O respectively),

S the polarization (P), the wavelength (k), and the optical parameters of the material on either

stdo of the surface. Total radiance in a given reflected direction is obtained by integrating

equation 1 over all incident directions, which yields

N (0', P'N (', )cos O'dw (2)
rr r fi I i

Also, by Helmholtz's reciprocity theorem, if the directions of the incident and reflected pencils

are interchanged, the bidirectional reflectance is unchanged, i.e.,

101 #'1 0 '. 0; P; X) = '.O, 0 P; A)(3)

Since the optical constants of materials may change from point to point, btdirectional re-.

flectance becomes a function of the location of dA. If it is then assumed that the surface can be

described by the z' = f(x', y'), the correct functional dependence for reflectance is
P 1( 1" #' 0'",# P; X; x,, y ,

( i' r" •r' Zz'=f(x•',y)

Generally, the direction of the normal to dA is also a function of the location of dA on the sur-

face of the object. Hence, even if the incident and reflected radiation have a constant direction

with respect to the (x', y', z') coordinates, the angles (0', .) and (8', or) (taken with respect to
Ir r

the local normalP would be a function of location of the surface element dA. For convenience,

a second, absolute coordinate system is usually introduced, viz., (x, y, z).. The x-y plane of

this system is coincident with the average value of z' = f(x', y') along the surface A, and is,

therefore, the "average" plane of the reflector. The normal to this average plane is parallel

to the z axis. Instead of referring the incident and reflected radiation to the local cpordinates,

they are then referred to the absolute system, with 0 as the polar angle and # as the azimuthal

angle. The bidirectional reflectance with respect to this system is

P-• 1( P1•' #i; Or' #r; P; 'X; x' y)

Another type of reflectance commonly considered is the directional reflectance Pd' which

is a function of only one direction, either the incident or reflected direction. In-the case where

reflected power is integrated over a hemisphere and incident power is frow a specific direction,

directional reflectance is denoted by Pdj" The incident power dpI is

dp1 = diN(ei, #i; Pl) cos 0 dwIdA (4)

and, using equation 2,

dpi
dNr =p (5)

C- Since the reflected power dp is given by

July 1967
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therefore,

pdi(0, 0 P; X; x, y) = cos 0 r dw r (7)

When dA is uniformly illuminated from all directions (N1 = constant), the corresponding

directional reflectance, pdr, is defined as the ratio of the radiance reflected in a given direc-

tion to the incident radiance.- To proceed as previously,

Nr= f2 VP'Ni co° 1dw= Nj f2 VCos 0i dw i

and, thus,

Pdr(or, or; P; X; x, y) fJp' Cos 0idwi (8)

From comparison of equations 6 and 7,

_Pdi(o, ; P; X; x, y) = pdr(,G, ; P; ); x, y) = Pd (9)

iPd s called total directional reflectance.

2.2. INSTRUMENTATION C

This section describes several types of instruments used to generate the optical data in-

cluded in this compilation. An expression is derived for the "reflected quantity" measured by

each type.

2.2.1. GENERAL ELECTRIC SPECTROPHOTOMETER. A schematic diagram of this

measurement apparatus [5] is presented in figure 2. Monochromatic radiation from the source

passes through a Nicol prism (N1) and then throug!. a Wollaston prism (W1) oriented to N, at

an azimuth angle a. The prism W1 converts the radiation into two linearly polarized beams,

the polarization of one of which is perpendicular to that of the other. The beams then pass

through a rapidly rotating Nicol prism (N2) and into the integrating sphere where, with the

same angle of incidence, one impinges on a reference and the other on the sample materials.

A detector looks into the sphere in a direction perpendicular to the plane of the two incident

beams. The integrati, 5! ýphere is coated with a diffuse reflector (MgO), the reflectance of

which is assumed independent of polarization.

* If f is used to denote the frequency of rotation of N2 and t the time, the subscripts 1 and 2

to distinguish the beams incident on reference and sample respectively, the symbols _1 and I I
;(
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Integrating Sph~ere F

ReferenceCN

FIGURE 2. SChIEMATIC DIAGRAM OF THE GENERAL ELECTRIC SPECTROPHOTOMETER

to represent the polarizations perpendicular to each other, a.nd the superscripts t and r to

S~represent incident and reflected radiation respectively, then the intensity at the detector (ex-

- ~cept for a factor dependent on the reflectance oi the sphere) is

The total intensities emerging from W1are linearly polarized and givcn by

2

1I•=ocos2 a

Swhere I0~ is the intensity of the radiation from N1. The prinm N2 passes that portion of the in-
tensity polarized in a fixed direction, so that

SI 1 = I sin2 12.) 0 si(a i2r(d•t)

E 2. 2 (12)

eilt is assumed that the directional reflectance of the reference, ) d 1(X), Is independent of

"* I polarizat'ion,'

Trections in which beam 2 emerging from N2 is maximum and minimum, respectively, then the

w intensity of radiation reflected from te sample is Ni

'i I0 cos 2 a 2 (2ct)Pd,2 ( i, " ) + ) sin2  1t (14)

S~15
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TThe intensity at the detector is then*

I= l{.psin~a sin2 (21t)+ cos2 a cos 2 (2tift)[P2 ( IX, X)cos 2 (Ztft) + P2 (i, )sin 2 (Zft)]} [
Sin 15 s( )

Rearranging terms gives

I =1t{p(?.) 3i 2 a + cos2 aJ3p2(II )+~ 2 L .]
- 1/2[pl(X) sin2 a - p2 ( I I, X) cos 2 a] cos (4wft)

+ 1/8[p 2 ( 1, x) - p2 (L, x)] cos (81ft) cos a (16)

The a-c portion of the output from the detector, having a frequency of 2f, is fed to a motor

which rotates N so that it takes that position for which

p1(X) sin2 2a = p2( 11 x) Cos2 a (17)

A simple measurement of a allows p2 ( X I, x) to be computed from

2p.(II,X),=p 1 tan a (18)

when the reflectance of the reference, p1 (x), Is known. The directional reflectance P2 is, of

course, a function of the direction of incidence, and, therefore, the calculated value is correct

only for that particlar direction.

Since the incident beam is not infinitesimally narrow, it illuminates a finite, albeit small,

area of the sample. Therefore, the computed directional reflectance of the sample is really

the true reflectance averaged over the illuminated area,

• -- 2([lx) AI P( [X1 x, ydx dy(_)

where A is the illum'nated area of the sample, and similarly for p. Hence, in terms of the

reference Pl' the reflectance of the sample is

-152(- tan2

2.2.2. BECKMAN DK-2 SPECTROPHOTOMETER WITH REFLECTANCE ATTACHMENT.

Figure 3 is an illustration of this ý.easuring device. Monochromatic light is reflected hfom an

*The subscript d has been dropped.
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Sf I Sphere

Reference

SDetector ference

S• Detector

Sample

SSample Section A-A'

:. A'

M3 [

FIGURE 3. SCHEMATIC DIAGRAM OF THE BECKMAN SPECTROREFLECTOMETER

oscillating plane mirror (MI) alternately to one of two spherical mirrors (M2 and M3 ). M , is

positioned in the focal planes of M2 and M3. Thus, the radiation is reflected alternately, with

little divergence, onto the reference and the sample at normal incidence. The deetctor com-

pares the reflected intensities from the reference and sample and gives the ratio of the two.

Because the monochromator is a prism %ostrument, the radiation incident on M I is slightly

polarized. More polarization results from reflection from the plane and spherical mirrors.

Radiation entering the integrating sphere is probably elliptically polarized. If the subscripts

1 and 2 are used for quantities referring to the reference and sample respectively, and

pd(P, X, n) is taken to represent the directional reflectance at normal incidence, wavelength X,

and polarization P, the reflected intensities are

(20)

4 Pd,2(P' )L n)%0

where To Is the lncident intensity of wavelength A and polarizatio., P. R Is assumed that the

reflectance of the refererce Is not polarization dependent.
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I I;
Because tha v.-moll" i1 incldent noiu to the refiectors, that portion of the intensity

which is specularly reflected will exit through the entrance ports undetected. lfps(P, A, n) -is

taken as the specular reflectance for normal incidence, wavelength A, and polarizatio.P, then

the specularly reflected intensities are 1 sl(A, n)I0 and p. 2 (P, X, n)%0 for the reference and

sample respectively, If the Incident radiation had-no divergence and filled the whole entrance

port, none of the specularly reflected radiation would be detected. However, because of the

divergence of the incident beam and the configuration of the equipment, only a fraction k of this

radiation would be undetected. Therefore, the detected Intensities are

r4 = d(, n) - kps (, n)]!0

(21)
, , n) - kp ,(P, A, n)]o0

The same value of k is used for both reference and sample because of symmetry. The value

reported by the detector represents the ratio

S2(P, A, n) - kps 2 (P, A, n)

Pd, 1(, n) - kps 1 (A, n) =

Again, the indicated reflectances are averages over the illuminated areas.

2.2.3. COBLENTZ HEMISPHERE USED BY NEW YORK UNIVERSITY. Thie measurement C-
apparatus uses a hemispherical specular reflector (see fig. 4) with the sample and detector lo-

cated a small distance from and diametrically opposite to the center of the sphere. Through

\Incident
Radiation Specular Reflector

ene Center

Sample
DetetorC~ctr -Diameter

Side View Top View

"FIGURE 4. SCHEMATIC DIAGRAM OF THE COBLENTZ HEMISPHERICAL REFLECTANCE ATTACH-

MENT USED BY NEW YORK UNIVERSITY

.July 1967
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an entrance port, well collimated, monochromatic radiation becomes incident on the sample-at
Sa fixed angle. Because of imaging problems associated with the off-center location of the sam-

Alp-

pie, the aperture of the detector should be- larger than. the• sample to•guarantee: •- that moost of . . the i

Sradiation reflected from the hemisphere Is detected. With NI(A; P; 01 ;1 epresenting the
radiance with wavelength c m and polarization Pe incident on the sample Ia the direction (8

the radiance reflected by the sample, Nr, is

N (XL; P; 0~ ,#r) ~P'(O; P;,; 0 0- )N~ 2)r I

f where the subscript r designates reflected radiation and p' is the bidirectional reflectance for
incident polarization P Given the directions of incidence and reflection, Pi, and X, P may

be determined.

If it can be assumed that the distance from the sample to the center of the sphere is very

small compared to the radius of the sphere and that the area being illuminated is small, then -

the reflected radiance is appi .,ximately normally incident on the sphere. For normal incidence,

the reflectance of the sphere, ps, is independent of polarization of the incident radiation and de-

pends only on its wavelength. The power p at the detector is, thus,

p = Ps()NiA J• 2 (X; Pi; 0, r; , t# , #) cos r dw (23)

r

where Ni is taken as uniform across the illuminated area A, r as the solid angle for reflectionI wrfrom the sample, and p' as the bidirectional reflectance averaged over A. From the definition

for Pd,

p = NiAps•)Pd(X; Pp; , i) (24)

By making two measurements, one with the sample and one with a reference having a directional

reflectance pd, 1 which is known,

SPd(; Pi; Bi, i . (25)

Pd,1(X; Pi; OiP i) Pi

is obtained, where Pi the power reflected from the reference and the reflectances are averaged

over the illuminated areas.

Equation 24 represents the power incident in the plane of the detector. In reality, however,

the acceptance angle of the detector, wd, is less than 2w, so the power received by the detector,

Prec' is given by

• ~Prec =(d/p

At angles of grazing incidernce in the plane of the detector, radiation is-reflected by the detector

and is strongly polarized. This radiation is reflected off the hemisphere and onto the sample.
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Therefore, there will be some error caused by multiple reflections, and these reflections will -

be more strongly polarized than !he initial 'radiation from the monochromator.

2.2.4. PORTABLE SPECTROPHOTOMETER USED BY USAERDL. Thi'iisti-hnemit is Q)
shown in figure 5. White, unpolarized radiation from the souece is reflectedfýrom a plane mir-

ror (M,) onto the sample. Radiation reflected from the sample is focused ont6 the detecto r-
aperture by a spherical mirror (M2). The detector is located in the focal plane of M2 id thus

receives only the radiation reflected nnrmally from the sample. In practice, the detector is a

monochromator, so only radiation at a particular wavelength A is sensed. The source and [
can be moved about to give different angles of incidence on the sample. As a result of reflec-

tion from M the radiance incident on the sample is probably partially polarized.

M2

M

Detector Source

Sample

FIGURE 5. SCHEMATIC DIAGRAM OF THE USAERDL PORTABLE SPECTRO-
PHOTOMETER

The spectral radiance incident on an area dA of the sample located at (x, y) is N1(A; P; 91,

x, y), where P is the polarization for the incident direction (8i' , For this particular

configuration, (0i, #i) is determined by (x, y). The spectral power reflected normally by each

dA is dp:

dp = dANI)L, P)j p'Q; P; 81, #j; n; x, y) cos 8dw, (26)
n-"i

where p' is the spectral bidirectional reflectance for radiation of polarization P which is lncl-

dent from (8k, *) on the area at (x, y) and reflected normally (indicated by the symbol n);,i Aw
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is the solid ar,-le of the source as seen from the sample, and it is assumed that N. is constant*

in each Aw ~i.The total power p reflected normally by the sample (of area A) is

Ct p= t(•" P) T " Oi,#iA n; x, y) cOs ai•dd .d (27)"

For a reference with bidirectional reflectance Pr that is independent of position and-polariza-

tion, the detected power p' is

p' "-N(, P)AJ P'(X; 6i, *i; n) cos 6idwi -(28)

The ratio of the power detected from the sample to that from the reference is

P 1(29)

p t;, n) cos dt

where p is the average of p' over the area A, i.e.,

, ' = J dA (30)
A

C With 1w so small that quantities may be considered constant throughout it, equation 29 becomes

15'(A; P; 01, ; n) (1

p (1
Si ~p'(; 01, #1; n)= p' 31

In practice, the beam incident on the sample in this case is div" igent. Since reflectance

"for most objects exhibits angular dependence, and since a divergent beam represents a range

t of incidence angles, it intuitively appears that the divergence angle will affect the final reflec-

Stance value.

2.2.5. KRINOV'S FIELD MEASUREMENTS. The methods described in this section were

•ii•I used for field measurements with the sun and a clear sky as the radiation source. The measure-

ment procedure varied depending upon whether the surface measured was horizontal or vertical.

For horizontal surfaces, the detector was oriented in one of two positions" looking direty

downward or looking downwad at 450 to the vertical. To establish a reference system for fur-

"I ther discussion, all azimut-, -alues are relative to the sun which Is defined to be at an akimuth

fIt has been assumed that Awi is small enough so that a constanti meaningful polarization

can be associated with the pencil of radiation.
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iof 1800; angles are considered positive when measured clockwise from the zero-azlmuthhline.

When looking downward, the detector was either moved back and forth along the 900-2700 line

over a large area (cf. fig. 6a) or rotated 50 to 100 about a vertical axis-coincident with its view- .7
ing direction (cf. fig. 6b). In the first case, when the detector Was moved back and forth over

a large area of the ground being observed, the instrument was always oriented normal to the

ground. In effect, the measurement was bidirectional if it can be assumed that all the incident

radiation emanates from the sun. Under this assumption, pl(O1 • #i; 8r' pr) = p' (asun' 180; o, 0).

This measurement is integrated over the area of the ground observed. In the second case, the

spectrograph was mounted on a tripod and directed at the sample at an angle of 450 from the

normal and an azimuth of 270°. The spectrograph was then rotated on the tripod through an

azimuth of 100 tc 200. When measuring vertical surfaces, i.e., trees, cliffs, or walls, the spec-

trograph was directed horizontally or slightly upward at the surface and at azimuths of 450 or
3150, and the instrument was then also rotated through a small azimuth.

Detector

*-100 to 200

1 450 I

/ I I/d

/ /

• N-•/F i(a) Horizontal surfaces: iman Walks over area (b) Horizontal surfaces: 0 fi450, 2700,
A to be measured with the spectrograph, ori- spectrograph rotated 10 to 200 In azimuth.
ented normal to the ground, looking downward

IZ•.• ifor as much as 30 rain.

•: .FIGURE 6. SCHEMATIC DIAGRAM OF MEASUREMENT CONFIGURATIONS USED BY KRIOV

'I

(Because the i ncident radiation comes from the sun and clear sky, the Incident spectral ra-

Athe spectrum): Ni(X; Ph 0e ,t), with (ro ,#) the directiro af ritdente and P the p2larizatimn.I I I I

Also, the time of day, season, and atmospheric condition act as variables. dp is the spectral

power reflected by a surface element dA and into the rather large solid angle wD which sub-

tends the detector:
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dps(X) = dAf dw Df P'(; P et' i; Or' Or)Ni( P; * cos ed (32)[

D 2

3 where (',r) is the direction of reflectance, w the solid angle of incidence, and p' the bidirec-

tional reflectance. The recorder for this system is photographic film, hence the system records

energy. Assuming the detector views an area A at any time and scans at a constant rate over

a time T, and that Ni is independent of time, then the spectral energy reflected by the sample,

E (X), is

"E (X) = TAf dw Df PO'(; P i ; i•, i; 0 , r)Ni(; Pi; 0e,,) cos 01 dw, (33)
sD i

•,• s•D 1i=21

where j' is p' averaged over the scanned area As, i.e.,

p'dA
s A

5

The sample can be replaced by a reference the reflectance of which, pr, does not vary with

position, and the film exposed for a time T without scanning. The reflected spectral energy

ER(N) is then

ERX W TA{ dwf 2 i'P; 9rr)Ni cos BOdwo (34)

A comparison of Es() and ERPL) may then be made.

For the second case referred to above, the results are the same if A is set equal to A,

since it may be assumed that A is imaged ornto a small area of the film and the average of Es (x)
over this small area is taken. With the detector pointed downwards at 450 to the vertical and

at an azimuth of 900 or 2250 the results are obtained as shown with appropriate changes in 6r

and r Similar equations may be derived for vertical surfaces.

2.2.6. HOHLRAUM REFLECTANCE ATTACHMENT. This interesting apparatus for de-

termining spectral reflectance is shown in figure 7. It consists of a blackbody cavity w th a

viewing port. The viewing port is small enough so that the radiation In the cavity closely ap-

proximates the blackbody case, and the portions of the inner -all visible through the port occu-

py only a small solid angle. The sample is water cooled and is oriented with its normal at an

angle of 130 to the viewing direction. If dA is again taken to represent the area of the sample

viewed and p' to represent the bidirectional reflectance, the spectral power Pr reflected by the

sample through the viewing port is

Spr(X) dANr(k) cos (130) dwr = dTdwsNr(x) (35)
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FIGURE 7. SCHEMATIC DIAGRAM OF THE HOHLRAUM REFLECTANCE
ATTACHMENT

where Nr (X) is the reflected spectral radiance, dw r the solid argle subtended by the viewing
port at the sample, dE the area of the detector (Zonsidered small), and dw the solid angle sub-

s
tended by the sample at the detector (dw is considered normal to d0).

5

Nix) = N P'x;Pi; Oil 0i; Or,' r)Ni(k) coseidwi (3G)

where Ni(X) is the incident spectral radiance, (0V, , the incident direction, w i the angle sub-

tended at the sample by the entrance to the sample holder, and P the polarization of the incident

radiation. Tie incident radiation is blackbody type and hence unpolarized; furthermore, the

incident spectral radiance is a constant. Therefore,

pr(X) : d dwNj(X)f p'(X; Pt; l'fi i; 130' or) cos 0d (37)

Next, the detector is moved to view a flat area dA of the cavity wall far from the sample

holder. The resulting spectral power, Pw, there is

p = dA dwwNilX) cos 0 = dd, dwsN1(X) (38)
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where 0 is the angle between the viewing direction and the normal to thb wall, and dci, is theSw w
solid angle subtended by the viewing port at the area dA on the wall. The ratio of the spectral

powers detected is

SI
'. = PI(X; P1 ; 6i. 0 i 130, 1r cos 0 dcw (39)

s Wi

Hence, the detector can be interpreted as giving the spectral bidirectional reflectance for un-

polarized light, integrated over the projected solid angle of the source (as se&;n by the sample).

Since it was assumed that the detector viewed only a very small area, dA, of the sample, the

bidirectional reflectance appearing under the integral applies only to that area. In some in-

stances, -he sample has been placed at the wall of the Hohlraum cavity instead of further into

the sample holder. The ratio of powers detected is then

Pw 130 co
•~~f P, PwO L~•(; P; 01, 01; 130, Or) cos 01 dwi =Pd0•\; Pt 13°0•r

Once again, the reflectance measured is an average over the illuminated area.

2.3. ABSOLUTE REFLECTANCE

As is apparent from the preceeding discussion, the measurement of reflectance is usually

made relative to an arbitrary standard, and it is presented in that manner in many cases in this

compilation. To convert such data to absolute values requires know)edge of the absolute reflec-

tance of the standard used. An absolute measurement is of the following form:

p-r,x (40)
APd(L' Oi)absS~P,

where pi is the power incident on the sample In the direction (0l, 1 and pr,x is the power re-

flected into a hemisphere by the sample. On the other hand, P x elative measurement has the

form

-) rel0) Pr'x (41)
rel Pr,st

where, again, pr,x is the power reflected into a hemisphere by the sample, while Pr,st is the

power reflected into a hemisphere by some reflectance standard.

If the absolute directional reflectance of the standard, Pd,st(Sil #i) ,,b is known, the abso-

lute reflectance of the sample can be calculated:
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Pdwt(i" = nrst
ans ri

or

Pr,st = Pd, st(0 i' abs Pi (42)

Substituting equation 42 into equation 41 yields r

Pd(Oi, = Pr,x
•irel Pd, st(O, at~bsi

P (oil #I) Pd(OV01) •iab-s
Pd(i 4ireI Pd,st(Oi' OiFab

and, therefore,

Pd(i' iab) Pd(O, 0)reld st(O, Oabs

Thus, to obtain absolute values of the reflectance of a sample, it is necessary to multiply the

relative reflectance of the sample by the absclute reflectance of the standard as measured at the
s-ame wavelength, incidence angle, etc.1

To facilitate these computations, recommended values for the absolute reflectance of three

commonly used reflectance standards, MgO, BaSO4, and MgCO 3 are presented in figures 8
through 10. The reader is cautioned that although these curves are considered tu r•pr~sent •

the best data currently available, they are nevertheless subject to the errors inherent in the

instrumentation used. If highly accurate results are necessary, the references cited should be
consulted for a description of the measurement techniques and error analyses associated with

the data. Section 4.2 indicates which of the optical data are reported as absolute and which as

relative. For the relative data, the reflectance standard has also been designated.

Rt should also be noted that even after corrections for the standard are applied to data in

this compilation, the curves may or may not more truly represent absolute reflectance. This

is because the reflectance of such standards may vary within a few percent on the basis of
preparation techniques, thickness and age of the samples, their exposure to ultraviolet radia-

tion, etc. Since very few of the experimenters consiaered have indicated in their reports the

absolute reflectance of the standard they used or completely described its preparation, it is
impossible to say that the absolute reflectance shown in figures 8 through 10 is identical to that

of the standard used in a given experiment.
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3
CUMULATIVE SUIMECi C4.4INOX

Air fields AAE Cardboard ................. AEN
Alder ..... ............. BGD 46 Catalpa .................. B5D 30.32, 336
Alfalfa .................. BGC 106-111, 180 Caucasian ................. AAK 1, 2, 4, 5, 7

3133-45, 3133-52-3133-53 Cedar ................... BOD 122, 123, 358
3133-57-3133-62, Cement .................. AE 1
3133-65-3133-67, 3133-77 AEG
3135-1 Cherry .................. BGD 226, 227, 230

Alkyd ........................ AEM 52, 53 Chestnut ..................... BGD 320
Alloys ....................... See Metals Chinese Pistachio ............... BGD 33
Alumina ...................... AEA 5, 6 Chlorphyll ...................... BGD 328, 329, 358
Aluminum ..................... AEA Chrome ...................... AEL 6
Aluminum (substrate) ........... .AEM Chromium .................... AEL 1, 6
Aluminum Mirror ............... CJ 9 Cinder ....................... AEF
Aluminum Oxide ................ AEA 2 3290-48-3290-50, 3290-52,

CJ 10 3290-53
Apple ....................... BG 7, 8 Cinder Block ................... AEF I

BGD 225, 374 Clay ......................... See Soil (Clay)
Ash..................... BGD 107-121 Clay Loam .................... BFFA

3134-7 Clota
Aspen ........................ BGD 258-261, 376-382 Burlap ..................... AED
Asphalt ....................... AA- 1 CanvasI.................AEE

AAG 5 Cotton ..................... AAKA 1, 6, 14-28, 33, 35.
AEB Nylon ..................... AAKA 6, 28-31
AEK I Orlon ..................... AAKA 31
3290-7-3290-29 Rayon ..................... A.AKA 32, 34, 36

Tape ....................... AE2
Vinyl ...................... AAKA•

Bakelite ...................... AEO 3 AEO 2-5
Balsam Poplar ................. BGD 234, 235, 263 Wool ...................... AAKA 1, 2, 6-.4 3K, 36
Barium Sulfide ................. CJ 12 Clothing ...................... AAKA
Bark ........................ BGD 9, 12, 51, 71, 196, 225, Clover ....................... BGC 68-70, 111, 112

227, 229, 231, 233 Cobblestone ................... AAG 3-5
"Barley................... BGC 31-35 Cocklebur.................. BGC 145
Basswood ..................... BGD 56-68, 345 Coconut Palm .................. BGD 316, 317
"Beech ....................... BGD 2-6, 317-320 Coffee ....................... BGC 112

SBermuda Grass ................. BGC 35 Coleus ....................... BGD 304-314
3133-13 Concrete ..................... AE 1

Birch ....................... BGD 47-51, 342 AEG
3134-7 3290-29-3290-39, 3290-51

Blrdsfoot Trefoil ................ BGC 106 Copper ...................... AEL 6, 20
Blackberry .................... BGD 226 Corn ......................... BGC 35-55, 148, 149
Blacktop ..................... See Asphalt 3133-62-3133-64

SBracken Fern .................. BGC 3 3135-1
Bramble ..................... BGD 225 Cotton ....................... BGC 99-102, 159-179
Brass ........................ AEL 6 CJ 12
Brick ........................ AEC 3133-56, 3133-57
Bridges ...................... AAH Cotton (cloth) .................. AAKA 1, 6, 14-28, 33, 35
Bromegrass ................... BGC 12 Cottonwood ..................... ... BGD 235-258, 375, 376
Buckeye ...................... BGD 303 Creosot ...................... AET 1
Buildings ..................... AAA Crops. ................... AAA 1

3201-4 BE 14
3202 3133
(Also see specific building 3135
materials.) (Also see specific crops,

Burdock ...................... BGC 146 e.g., corn, wheat, alfalfa, etc.)
Burlap ....................... AED Crow Foot ..................... BGC 2

AEM 15

Daisies ....................... BGC 1
Cabbage ...................... BGC 103, 104 Desert ....................... 3137 (Also see Sand)
Calabash ..................... BGD 232 Dieffenbachia ................... GD 315
Calcium Carbonate .............. BFK 1 Dirt ......................... AAG 1-3
Calcium Oxide ................. CJ 11 AEH
Calcium Sulfate ................ BFK I AEM 54, 67
Camouflage ................ AAKA 1, 2 3290-52, 3290-53

AED Dogwood ...................... BGD 36-43
AEE Dracaena, .................... BGC 145

Canvas ....................... AEE Duckweed ..................... BH 2
AEM 70 BGC 2

Carbon Black .................. AEL 20
BFL I
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r t'm .......... ... .. B 8 Iron ............. h I1

.38(; r 337-340 kL I{
3134-7 n. . ......... WD44

Factories . ................ 320 Jap; eese ................. AAK 3
|Fallow .................. BG Junebt..ry ................. BGD 228
Farmland ............ ... 3135 (Also see Crops, and Juniper . BGD 125, 126, 358, 359

Rural Terrain)
Fescue ................. . BGC 56 Kaolin .................... AEM 66
Fiberfrax ............. ". I . .. CJ 10, 11 Ka....................... AAKA I
Field . .................... AAA 1 Kovar .................... AEL 8

BE 3, 4, 11-14
BG 3, 4
BGC 1, 2, 15-28, 65, 68-70,I Lacquer ...................... AEM 89

113, 143 Lake ........................ ee WAter
3133 Larch ............. .......... Bry.n 1'16, 127

Fine Sandy Loam ................ BFDB Laurel .................... ..... 1E15
Fir ......................... BGD 123-125, 3134-6 Lava ......................... BFIffo 2
Flags (weeds) ............... 3133-11, 3133-12, 3133-26, Lentil ................... BGC 113

3133-27 Lichens .................. BG 9
Flagstone ................. AAG 5 Lilac ................... B D 356, 357
Flax ......................... BGC 3, 4 Lima Beans .................... BGC 113, 114
Fluorite ..................... BFK 3 Limestone ..................... BFHA 1
Foliage ....................... See Vegetation Linden ..................... BGD 069
Forest ....................... See Terrain Linseed Oil .................... AEM b2, 89
Foxtail ....................... BGC 56, 57 Loam ........................ BFEA

Loamy San ..................... BFCB
Locust ...................... BGD 233, 234

Galvanite ..................... AEM 38 Loess ........................ 3131-53-3131-58
Galvanized Iron ................. AEL 19 Log ......................... AAA 2
Geranium ......... ............. BGD 303, 304, 312, 313 Luc.te ....................... AEO 2
Ginkgo Biloba .. .. .. .. .. .. . ....... G 303
Glass ........................ AEJ

CJ 13 Madrone ..................... BGD 342,343
Gold ......................... AEL 7 Magnesium .................... AEL 9
Goldenrod ..................... BGD 34 Magnesium Carbonate ............ CJ 8, 9
Granite ....................... AE 2 Magnesium Citrate .............. CJ 12

BFHD 2 Magnesium Oxide ............... CJ 7
Graphite ...................... B 2 Magnolia ..................... BGD 70, 345
Grass ....................... BG 4 Mananita ............. ....... BGC 156, 157

BGC 9, 12-31, 35, 55, 56, Maple ....................... BGD 72-106, 345-353
58, 59, 143, 147-148 Marsh ........................ 3136

3133-1-3133-44 Marsh Grass ................... 3136-2, 3136-3
Gravel ....................... AEK Meadow ....................... See Field

BFHB Mesquite ..................... B3D 233
3290-1-3290-6 MOWT.
3290-26-3290-29 Aluminum ................... ARA
3290-4C-3290-43 Brass ..................... AEL 6
3290-48-3290-51 Chrome .................... AEL 6

Ground Targets ................. See Buildings, Airfields, Chromium ....... : ......... AEL 1, 6
Roads, Bridges, Personnel, Copper ..................... AE14 0. 20
Vehicles, Industrial Facilities Galvanized Iron ............... AEL 19

Gold ....................... AEL 7
Hastellog ................... AEL 3

Haloxylon .................... BG 8 Inconel X ................. AEL 2, 3, 8
Hastelloy ..................... AEL 3 Iron................... AEL 1
Hawthorne ..................... BGD 227 Kovar ..................... AEL 8
Hay ......................... BG 9 (Also see Straw) Magnesium .................. AEL 9
Hazelnut ...................... 3GD 51, 52 Molybdenum ................. AEL 2, 8
Heather ....................... BGC 99 Nickel ..................... AEL 9, 10
Hemlock ...................... 3134-7 Palladium ................... EL 12
Hibiscus ...................... BGC 158, 159 Platinum .................... AEL 10, 11
Hickory ....................... BGD 232-234 Rhodium ................... AEL 11, 12
Holly ....................... BGD 54 Silver ..................... AEL 12, 13
Hornbeam .................... BGD 53 Stainless Steel ............... AEL 1, 13-15, 20

Steel (mild). ................ AEL 5
Titanium .................... AEA 6

Ice .......................... 3122 AEL 3-5, 16-19
Ilyas ........................ BGC 8, 59 Zinc ...................... AEL 19
Inconel X ..................... AEL 2, 3, 8 Mica ......................... AEM 49, 50, 66
Indian Mallow .................. BGC 158 BFK 3
Industrial Areas ................ 3201 Milkweed ..................... BC 144
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M .. .. .. ..et.. B GC 81 Palladium ... . . . . ../AEL 12
Minerals . ........ I 3K Palmetto . .. ...-'. . .501 317
Min M i n t .... .... . 0C 144 Paper .. .... N..U
Mockernut. .. .. .. .. .. .... ........ 301 231.k Pararubber . .SOD .. .. ..I 355, 3560 Mo lybdenum. ... .. ... AEL 2;1 Paulowina ..S ....... BD 46
Moms ........ .. BFHD 2 Pavement ........... 3290 (Also age Roads)

BG 2, 4 Pea......................... B0C 114
BOA I Peach........................ BGD228, 229
SBGB 1, 2 Peanuts......................SOGC 114-116

Mountain Laurel .. .. .. .. .... . ..... D 53-55 Pear. .. .. .. .... .... .... ........ SD 226IMountains. .. .. .. .. .. .... ... .... Se Terrain (Mountainous) Pebbles. .. .. .. .. .... .... ....... AEB I
Mud. .. .. .. .. .... .... .... ..... AAG 3 AEG I

BF 13, 14 BFCA 6
Mulberry. .. .. .. .. .... .... ...... SD 353 Persimmon. .. .. .. .. .... . ... .... S 44
M-ulletM......................SOGD 341 Personnel..................... AAIC (Also see Clothing And
Mustard....................... BXC104 Cloth)
Mylar....................... AEO 3 Philodendron...................SOGD 316

Pigweed...................... GC 5
Pine........................BE 8

Negro........... .. .. .. .. .. .. . . AK 1, 3-7 SOD 127-195, 359, 360.
Nickel .. .. .. .. .. .... .... ....... AEL 9, 10 3132-1
Nylon .. .. .. .. .. .... ...... ..... AAKA 6, 28-31 3134-4, 6-7

Pinyon. .. .. .. .. .. .. .... ........ SD 121, 122
Pitch .. .. .. .. .... .... ... . ..... AQ 1

Oak .. .. .. .. .. .... .... ... ..... AETI Plantain .. .. .. .. .. .... .... ..... BGC 142
1301 7-29, 320-S36 Plastic...................... AEO
3134-4 Platinum...................... AEL 10, 11

Oats........................ BGC 62-8 5 Plum.........................SOG 7
3133-56 SOD 227, 230, 231, 374
3133-71-3133-75, 3133-82 Polsol....................... AAG 2

Olive Drab .. .. .. .. .... .... ..... AAKA 2, 6, 28-30 SPA 1-5
AE 2 Pond. .. .. .. .... .... .... ....... See Water
AEI) 3-5 Poplar. .. .. .. .... .... .... ...... SD 262-288, 382, 383
ARE I Potassium Nitrate. .. .. .. .. ... ..... K 1
AEM 13, 14, 16, 17, 78-82 Potato .. .. .. .. ...... .... ........ SC 104, 179, 180

aAEO 4, 5 Pottery. .. .. .. .. .... .... ... .... ABE
Opal. .. .. .. .. .. .... .... ....... CJ 13 Primer. .. .. .. .. .... ... . ... .... ARM2637
Organic Materials. .. .. .. .. ... .... BHA Pyrite .. .. .. .... .... .... . ....... K 3

Y ~~~Orlon .. .. .. .. .. ... . ... ... . . .... A31

Quartz. .. .. .. .... . ... ... . ...... K3
*- Paint .. .. .. .. .... .... .... ..... AEM

Alkyd. .. .. .. .. .. .... .... .... AM 52, 53, 76, 91
Aluminum. .. .. .. .. .... ....... ARM 37-39, 82-. Ragweed .. .. .. .. .. .. .... ........ SC I
Aluminum Silicate .. .. .. .. .. .... AM 50, 51 Railroad .. .. .. .. .. .. ...... ..... 3135-7
Black. .. .. .. .. .. .. .... ..... ARM 1-4, 54-63, 67-71, 91 Rayon .. .. .. .. .. .... .... ....... AAKA 32, 34, 36
Blue. .. .. .. .......... AEM 3, 4, 54, Redbud .. .. .. .. .... .... ... . ..... D373
Brown. .. .. .. .. .... .... ..... ARM 1, 58, 59 Reeds ............... 5C65
Clear Finishes. .. .. .. .. .. . .... AM 3, 87-90 Reindeer Mos............BOA 1
Chromic Oxide (Chrome green) . . . . ARM 18-25 Residential Area .. .. .. .. .. ....... 3202
Color Unknown. .. .. .. .. .. ..... ARM 39-51, 86, 87 Rhodium .. .. .. .. .. .. .... ....... AEL 11, 12
Driers, Thinners, Mediums .. .. .... ARM 52, 87-90 (Also see Rice. .. .. .. .... .... .... ........ SO 66

Alkyd, Resin) River .. .. .. .. .. .... ...... ..... See Water
Ferric Oxide (Hematite) .. .. .. . ... AM 26-37, 82 Roads .. .. .. .. .. .... .... .... ... AAA I
Foreign .. .. .. .. .... .... ..... AALF I AAG

ARM 85, 87 (See also pavement and
-,Gold. .. .. .. .. .... .... ....... ARM 37 specific road materials such

Green .. .. .. .. .... .... ....... AALF 1 as: asphalt, cinder, concrete,
ARM 12-25 gravel, dirt, etc.)

Grey. .. .. .. .. .... .... ....... ARM 2, 4, 63-65, 70 Rock. .. .. .. .... .... .... ....... ARK 1fLead Basic Carbonate (White Lead). . ARM 9-12, 19-21 BEi 11

Mica .................. ARM 49, 50 Roofing Materials. .. .. .. .. .. ..... AAA 1, 2
Olive? Drab .. .. .. .. .. .... ..... ARM 13, 14, 16, 17, 78-82 AER 1
Orange .. .. .. .. .. .... .... .... AEM2, 67 Rubber .. .. .. .. .... .... .... .... AP
Primer. .. .. .. ........ .. .. ... ARM 26, 37 Rubber Leaf. .. .. .. .... .... ...... SD 106, 353-355
Red..............AAA1 Rulnway. .. .. .. .. .... .... ....... AU I

ARM 25-37, 81 Rust.. .. .. .. .. .... .... ......... AR 2
............... .... .... .... ...... .... ..... ARM 68, 76, 77, 85, 86, 00 AEL5

Ibrluotse .. .. .. .. .. ...... .... AEM2 Rye .. .. .. .. .. .... ...... ........ GC 66,67
Whie . .. .. .AEM 5-12, 7 1-78 Rye Grass. .. .. .. .. ... :... ....... 3133-24, 3133-25

Yellow .. .. .. .. . .. ...... ..... ARM 60, 61
Zin (Galvanite) .. .. .. .. .. ..... ARM 38
Zinc Oxide (Zinc White). .. .. . . ... AM 6-9, 18, 19 Sagebrush. .. .. .. .. .. .... ........ SD 35
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Salt .. E 7, 15 Soybeans . D. . .. lS...-..14..1
BF 17 3131-52, 3133-54, 3133-.55, Q~ '
EFIC 2 31,34-59, 3133-60, 313-8-1

SW ................... SeSi (Band) Sphagnum Moss. .. .. . . . . . . .. . ..... 1,2

Sandy Loam . See Soil (Sandy Loam) Spruce . .B GD 195, 196, 361
Saran .. .. .. .. .. .... .... ....... AEM52 Squash .. .. .. .. .... .... ... ..... BOG
Sapphire Felt .. .. .. .. .. .... ..... CJ 10, 11 Stainless Steel .. .. .. .. .... ....... AEL 1, 13-15, go
Sassafras .. .. .. .. .. .... . ... ..... D 55, 344 Steel (mild) .. .. .. .. .. .... ....... AEL 5
Sauerelsen .. .. .. .. .... .... ..... AE 3 Stones .. .. .. .. .... .... .......... FHD
Sawdust .. .. .. .. .. .... .... ..... AE 2 3290-44-3290-47
Sea. .. .. .. .. .... .... . ... ....... 6 Straw .. .. .. .. .. .... .... ....... AAA 1, 2

a123 BG 1
Sedge. .. .. .. .. .... .... .... ..... H2, 3 BGG 65, 67, 99, 113

DCC 143 Stream. .. .. .. .. .... .... ....... See Water
Selin. .. .. .. .. .... .... ... ....... C 68 String Deans. .. .. .. .. .... ....... BGC 141, IA2
Shale. .. .. .. .. .... .... .... ..... F 17 Sudan Grass. .. .. .. .. .. .... ..... 3 133-8-3133-11
Shellac. .. .. .. .. .... .... ....... AEM 90 fh:gar Deet ......... . . . . D.. C.C 6-8
Shingles .. .. .. .. .. .. .... ....... AAA I Sulphur. .. .. .. .. .... .... ....... CJ 9
Silt .. .. .. .. .. ...... .... ........ FEC EFL I
Silt Loam. .. .. .. .. .. .... ........ FED Sumach. .. .. .. .. .... .... . ....... D 33, 34
Silty Clay Loam. .. .. .. .. .... ..... FFC Sunflower. .. .. .. .. .. .... ........ DC 1
Silver .. .. .. .. .. .... ........... AEL 12, 13 Swamps. .. .. .. .. .. ...... .. .... See Marsh
Skin Sweetgum.. .. .. .. .. .. .. . ... ..... 5

Caucasian. .. .. .. .... ......... AAK 1, 2, 4, 5, 7 DOD 291-302, 374
Japanese. .. .. .. .. .. .... ..... AAK 3 Sweet Potato. .. .. .. ...... ........ DC 1
Negr . .. .. .. .. .... .... ..... AAK 1, 3-7 Sycamore .. .. .. .. .. .... .... ..... D! 196-223, 361-372

Sky .. .. .. .. .. ...... .... ....... (P)DBAB
Snow .. .. .. .. .... .... .... ....... H7-14

(P)DBH Tape. .. .. .. .. .... .... ......... AE 2
3133-28, 3133-34-3133-38, Tar. .. .. .. .. .... .... .... ..... AEQ
3133-47-3133-51 Targets. .. .. .. .. .. .... ......... See Ground Targets and
3290-37-3290-39-3135-6 specific types of targets

Sodium Carbonate. .. .. .. .. .. ..... BFK 1 Tar Paper. .. .. .. .. ...... ....... AEQ 2
Sodium Chloride .. .. .. .. .. ....... BFK 1 Target Materials .. .. .. .. .. ....... See specific materials such
Sodium Nitrate. .. .. .. .. .... ...... FK 1 as Asphalt, Brick, Concrettz,
Sodium Silicate. .. .. .. .. .. ....... AEB 2 etc.

DFK 2, 3 Target Materials (miscellaeos) .. .. AE
BFL1, 2 Terra Cota .. .. .. .. .. .... ....... AE I

Soil Terrain. .. .. .. .. .. .... .... .... BE

3131-31-3131-43 Flat. .. .. .. .. .... .... ....... BE 2-7
Clay Loam .. .. .. .. .. .. ........ FFA Hilly. .. .. .. .. .. .... ......... BE 7, 8
Cultivated. .. .. .. .. .... ........ FA Ice, Water, and Land. .. .. .. ..... 3154

DFDA 6-S Mountains. .. .. .. .. .... ....... BE 9-11
3131-44-3131-52 3137-2, 3137-7-3137-11
3135-8 Rural .. .. .. .. .. .. .... ........ E 12-14

Dirt. .. .. .. .. .... .... ....... AAG 1-3 (Also see Farmland)
AEH Water and Land. .. .. .. .. ....... 3152
AEM 54 Water, Ice, Land, and Small

Fine Sandy Loama.. .. .. .. .. .... BFDB Buildings .. .. .. .. .. .. ....... 3303
Lava. .. .. .. .. .. .... .... ..... FHD 2 Wooded. .. .. .. .. .. .. ......... EE1,S8
Loam .. .. .. .. .. .. .... ........ DEA Dl! 9
Loamy Sand. .. .. .. .. .... ...... FCB 3132-1
Loeass.. .. .. .. .. ...... ....... 3131-53-3131-58 3134
Miscellaneous .. .. .. .. .. ........ F 3 136-3
Organic Materials. .. .. .. .. ...... FHk- Tile. .. .. .. .. .. .... .... ....... AER
Rock. .. .. .. .. .. .... .... .... BE 11 Timothy .. .. .. .. .. .. ......... .. DCC 68-70

BFDPI 1 Titanium .. .. .. .. .. .... ......... AEA 6
Sand. .. .. .. .. .... .... ........ E 1-3, 5, 6, 9, 10, 16 AEL 3-5, 16-19

BFCA Titanium Dioxide .. .. .. .. .. ....... CJ It
AEM 67 Tomato. .. .. .. .. .... .... . ....... G 104, 105
3131-1-3131-30 Tourmaline .. .. .. .. .. .... ....... AEM 67
(Also see Desert) Tree. .. .. .. .. ...... .... ....... BE 4

Sandy Loam. .. .. .. .. .... ..... AAG I BGD 1, 2, 6, 22, 23, 196, 259

DPDA Tropical Vegetation.... .. .. .. . . . .D 1,5
3133-29, 3133-32, 3133-39, EG!) 2, 106 I
3133-42, 3133-44, 3133-46 Truck. .. .. .. .. .. .... .... ....... %ALF 1

Shale. .. .. .. .. .. .... .... ..... F17 Tuft .. .. .. .. .. .... .... .... . .... EI
Silt .. .. .. .. .... .... ... ....... EC Tulip .. .. .. .. .. ...... . ... . ..... G 70, 71
Silt Loam. .. .. .. .. .... ........ FED Tulip Poplar...... .. .. .. . . . . . . .D) "1, 72
Silty Clay Loam.... -: . . . . D..FFC Tupelo Gum .. .. .. .. .. .. .... .... BGD 231

Sorghum .. .. .. .. .. .. .... ........ DC 9-12 Turpen~tine .. .. .. .. .... .... ..... AEM 52, 89
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Uniforms ................. AAKA Goldenrod ............... BGD 34 .-
Grass ................. BG 4

BOC 9, 12-31, 35, 55, 50, 58,
Vegetation 59% 143, 147-148

Alder ..................... BGD Q 3133-1-3133-44
Alfalfa ......... .......... BGC 106-111, 180 Haloxylon ................... BG 8

3133-45, 3133-52-3133-53, Hawtho-ne .................. BGD 227
3133-57-3133-62, Hay ...................... BG 9 (Also see staw).
3133-65-3133-67, 3133-77, Hazelnut .................... BGD 51, 52

3135-1 Heather .................... BC 99
Apple ...................... BG 7, 8 Hemlock .................... 3134.7

BGD 225, 374 Hibiscus .................... BGC 158, 159
Ash ...................... BGD 107-121 Hickory . .................. BGD 232-234

3134-7 Holly ....... . ............ BOD 54
Aspen ..................... BGD 258-261, 376-382 Hornbeam, .................. BGD 53
Balsam Poplar ............... BCD 234, 235, 263 flyas ....................... BGC 58, 59
Bark ...................... BGD 9, 12, 51, 71, 196, 225, Indian Mallow ................. BCC 158

227, 229, 231, 233 Ironwood . . ............... BGD 44
Barley ..................... BGC 31-35 Juneberry .................... B..D 228

Basswood ................... BGD 56-68, 345 Juniper ..................... BGD 125, 126, 358, 359
Beech.................. BGD 2-6, 317-320 Larch ........ . .. O....... BGD 126, 127
Bermuda Grass ............... BGC 35 Lentil ..................... BGC 113

31,3-13 Lichens .................... BO 9
Birch ...................... BGD 47-51, 342 Lilac ...................... BGD 356, 357

3134-7 Lima Beans ................. BGC 113, 114
Birdsfoot Trefoil .............. BGC 106 Linden ..................... BGD 69
Blackberry .................. BGD 226 Locust ..................... BGD 233, 234
Bracken Fern ................ BGC 3 Madrone .................... BGD 342, 343
Bramble .................... BGD 225 Magnolia .................... BD 70, 345
Bromegrass ................. BGC 12 Manzanita. .................. BGC 156, 157
Buckeye .................... BUD 303 Maple. .................... BGD 72-106, 345-353
Burdock .................... BGC 146 Marsh Grass ................ 3136-2, 3136-3
Cabbage................. BGC 103, 104 Mesquite ................... BGD 233
Calabash ................... BGD 232 Milkweed ................... BGC 144
Catalpa . .................. BGD 30-32, 336 Millet. .................... BGC 61
Cedar ..................... BGD 122, 123, 358 Mint ....................... BGC 144
Cherry ..................... BGD 226, 227, 230 Mockernut .................. BGD 233
Chestnut .................... BGD 320 Moss ...................... BFHD 2
Chinese Pistachio ............. BGD 33 BG 2, 4
Clover ..................... BGC 68-70, 111, 112 BGA I
Cocklebur ................... BGC 145 BGB 1, 2
Coconut Palm . ............. BD 316, 31 Mountain Laurel ................ BGD 53-55
Coffee .Palm................. BGC 112 Mulberry .e................O BGD 353
Coleus ..................... BGD 304-314 Mullein ..... ............... BGD 341
Corn ...................... BGC 35-55, 148, 149 Mustard .................... BGC 104

3133-62-3133-64 Oak ....................... AET 1
3135-1 BGD 7-29, 320-336

Cotton ..................... BGC 99-102, 159-179 3134-4
CJ 12 Oats ...................... BGC e2-65
3133-56, 3133-57 3133-56

Cottonwood............... BGD 235-258, 375, 376 3133-71-3133-75, 3133-82
Crow Foot .................. BGC 2 Palmetto ................... BCD 317
Daisies ..................... BGC I Pararubber .................. BGD 355, 356
Dieffenbachia ................ BGD 315 Paulowma ................... BGD 46
Dogwood .................... BGD 36-43 Pea ....................... BGC 114
Dracaena ................... BGC 145 Peach ..................... BGD 228, 229
Duckwood ................... BH 2 Peanuts .................... BGC 114-116

BGC 2 Pear ....................... BGD 226
Elm ....................... BG 8 Persimmon ................. BGD 44

BGD 45, 46, 337-340 Philodendron ................ BGD 316
3134-7 Pigweed .................... SW 5

Fallw ..................... BG 4 Pine ....................... BE 8
Fescue ..................... BGC 56 BGD 127-195, 359, 360
Field ...................... AAA 1 3132-1

BE 3, 4, 11-14 3134-4, 6-7
BG 3, 4 Pinyon ..................... BGD 121, 122
DBGC 1, 2, 15-28, 65, 68-70, Plantain .................... BGC 142

3 113,143 Plum ...................... BG7
Fir ....................... BGD 123-125 BGD 227, 230, 231, R 4

3134-6 Poplar ..................... BGD 262-288, 382, 383
Flax ....................... BGC 3, 4 Potato ..................... BGC 104, 179, 180
Foxtail ..................... BGC 56, 57 Ragweed .................... BGC 1
Geranium .................. BGD 303, 304, 312, 313 Redbc ...................... BGD 373
Ginkgo Biloba ............... BGD 303 Reeds ..................... BGC 65
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Reindeer Moss ....... BGA 1I Wheat .......... BGC 70-99, 150-156-c-
Rice .. .. .. .. .... .... .... .... BGC66 3133-68-3131-70,
Ituboe Leaf. .. .. .. .. .... . ..... D 106, 353-355 3133-8043133-82
Rye............ .. . . . . . . . . . . C6,7 31U~-1
Rye Gruss . 3133-24, 3133-25 willow . .DO ....... BD 28a, 290 i-a
Sagebrush . . ...... BD 35 Wormwood . .. U......BD 35, 36
Sassafras . BUD 55, 344 YartAsk . DO ....... B 4

S e d g e ..... ..... BHl2, 3 Yucca ................. BGD 5S
BOC 143 Vehicles.. .. .. .. .. .... .... ..... See Trucks

*Selin .. .. .. .. .. .... .... ...... OC 68 Vetch. .. .. .. .. .... ...... . ...... C 70
Sorghum ................ BGC 9-12 Virburnum ..D ....... BD 33
Soybeans ................ BOO 116-141 Vinyl...........;...... . AAKA6

3133-52, 3133-54; 3133-55, AEO 2-5
3 133-59, 3133-60, 3133-77, Virginia Creeper . ... .. .. .. ... .... BD 232, 375
3133-70

Sphagnum boss.... .. .. .. . . . . .DB1, 2
Spruce. .. .. .. .. .... .... ..... BUD 195, 196, 361 Walnut. .. .. .. .... .... .... ...... DD 232
Squash .. .. .. .. .. .... .... .... BUC8 Water .. .. .. .. .. ...... .... ...... F13
Straw.. .. .. .. .... ........ .... AAA 1,2 SE

BOC 65, 67, 99, 113 500 65
String Beans. .. .. .. .... ... .... IC 141, 142 3123
Sudan Grass. .. .. .. .. .... ..... 3133-8-3133-11 3136-2, 313S-3
Sugar Beet. .. .. .. .. .. ........ BGC6-8 Weeds. .. .. .. .... ...... .... .... 3112'3
Sumach. .. .. .. .. .. .... ....... BGD 33,34 BG 3
Sunflower. .. .. .. .... .... . .... BG 1 BGCI
Sweetgum. .. .. .. .... .... ..... BG 5 3133-11, 3133-12, 3133-26,

BGD 291-302, 374 3133-2?, 3133-38, 3132-44
Sweet Potato. .. .. .. .. .. ....... BGC 1 Wheat..... ....... .. .. .. .. . . . . .SOC0-99, 150-15
Sycamore. .. .. ...... .... . .... BD 196-223, 361-372 3133-68-3133-70
Timothy .. .. .. .. .... .... . ..... C 68-70 3133-80-3133-82 -

Tomato. .. .. .. .... .... ........ GC 104', 105 3135-1
Tree. .. .. .. .. .... .... . ...... E4 Willow .. .. .. .... .... .... . ...... 5D 29,290

DOD 1, 2, 6, 22, 23, 196, 259 Wood .. .. .. .. .... .... ...... AAA 2
Tropical Vegetation .. .. .. .. ..... BG 1, 5 AAG 5

BGD 2, 106 AAH1 I
Tulip .. .. .. .. .. .... .... ...... DD 70, 71 AET
Tiapil. Poplar .. .. .. .. .... ..... BGD 71, 72 Wood Stain ................ AEM 4
Tupelo Gum. .. .. .. .. ... . ..... BD 231 Wool . .................. AAICA 1, 2, 6-M4, 33, 36
Vetch .. .. .. .. .. .. ...... . ..... C 70 Wormwood .. .. .. .. .... .... ...... DD 35, 36
Virbumnumn.. .. .. .. .. .... ...... DD 33
Virginia Creeper .. .. .. .. ....... BGD232, 375 Yatk r 54

*Walnut. .. .. .. .. .... .... . .... BD 232 Yucca BGD 56
Weeds. .. .. .. .. .... .... ..... BH 2, 3

DO 3
BGC I Zinc AEL 19
3133-11, 3133-12, 3133-~26, Zinc Sulfide CJ 12

3133-27, 3133-38, 3133-44
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S~4iiiOPICAL DATA

4.1. (U) DATA FORMAT

In order to transfer a data curve from a source document to the Target Signature Library,

the curve is first manually digitized and kny'punched on IBM cards. Great care is exercised to

preserve all significant details of the original curve except those attr"-ltable to instrument

noise. Data points are taken In such a way that a new curve formed by connecting the data

points with straight lines will duplicate the original curve. In essence, this amounts to taking

data points at all significant inflection points ou the original curve, so relatively few data points

are required to describe a smooth curve, while many points may be required to describe a

highly erratic curve. The keypunched cards are the mechanism for transferring the data to

magnetic tape in the Target Signature Library and for printing out data curves in a standard

format on a plotting machine. All curves presented in this report have been prepared by this

process.

The header information above each curve in section 4.3 includes the curve's identification

number, the curve's title, subject codes, and parameter information. The identification number

consists of the internal control letter B and eight digits. The first five digits identify the docu-

ment from which the data were taken. (Sections 4.2 and 7 list the documents used by control

letter and these five digits.) The last three digits of the identification number have been arbi-

trarily assigned by the Target Signature Analysis Center for retrieval and to identify a partic-

ular curve within a given source. The subject code is a group of letters assigned to each curve

to permit retrieval by subject. Each letter represents a specific descriptor, and each curve

is assigned as many letters as are required to describe it adequately. The Target Signature

Subject-Code List (table IP explains these codes. As an example, a curve may be described as

follows:

Object measured: loam (BFEA)

Instrumentation: General Electric spectrophotometer (CDB)

Experimental platform: Labnratory (CED)

Quantity measured: Directional reflectance with the specular component included In the
measurement (DFAA)

Reflectance standard: MgO (%DFCE)

Spectral interval: 0.4 to 0.7 g (ECB) and 0.7 to 1.5 11 (ECCA)

The conditions of the experiment, called parameter information, are also listed on the printed

header in abbreviated form. This irformation is derived from the original source when possi-

ble. For many of the data, very few parameter entries appear because the source did not doc-

ument all of the experimental parameters or because the same parameters are not applicable

Ct
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to all measurements, e.g., altitude and range are not parameters for laboratory measurements.

Table MII is the key fOr interpreting this parameter information.

The optical data in section 4.3 are arranged according to the subject code most descriptive

of the object or sample measured. Each curve has been assigned several:codes, and a com-

plete index of curve identification numbers by subject code and the lo4mation of the curves-within

this section is provided in section 4.4. Since the Target Signature Subject-Code List contains

a large number of specific types of target and background categories, it was necessary in,some

cases to group the data into somewhat broader categories.

0
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TABLE 11. OPTICAL DATA PARAMETERS

DATE Date of measuremert (day, month, and year)1 , TIME Time of measurement (24-hour clock)

LAT Latitude of measurement (field measurement)
or of location at which specimen was collected
(laboratory measurement)

LONG Longitude of measurement or of location, at which
specimen was ccllected, as w•h LAT

f ALT Altitude of experimental platform (thousands of
feet)

RANGE Slant range (thousands of feet)

DAYS RE Number of days sample had been removed from
its natural environment

IN* Incidence angle (degrees from normal)

IAZ* Azimuth of Incident radiation (degees)

CN** Collection angle (degrees from normal)

CAZ** Azimuth of collectlon angle (degrees)

IRR Type of target irradiation coded as follows:

A Sun
B Moon
C Skylight (extended source)
D Laser
E Other artificial point sources

OBST Obstructions in the air that prevent a clear

view of the target, coded as follows:

A Smoke
B Haze
C Dust
D Sand
E Fog
F Drizzle
G Rain
H Snow
I Hail

TTEMP Temperature of target or measured object (OK)

WIND SP Average wind speed (mph)

WIND DI Wind direction

CLD Total cloud cover coded as follows:

SA 0Ato 0.1
B 0.2 to 0.5C 0.6 to 0.8
D 0.9 to 1.0

VIS Visibility (miles)

TEMP Temperature oi environment (OF)

DEW PT Dew point temperature (OF)

N AVE Number of curves or measurements aversged
to make up this curve

*These angles are defined only if the major portion of radia-
tion incident on the target comes from a point source, e.g., the
sun (see fig. 11).

**These angles are defined when the target is observed from

one direction (see fig. 11).
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FIGURE 11. GEOMETRY FOR SOME SPECIFIED OPTICAL DkT,' PARAMETERS

4.2. SUMMAR" OF EXPERIMENTS YIELDING OPTICAL DATA

The documen.ts from which the optical data have been extracted are briefly summarized (
below. Thest.- summaries are included to facilitate use of the data presented in section 4.3.

Information on the experimental platform, instrumentation, reflectance standards (for relative

data) anci other related matters his been included, and additional references describing some

of the Instrument,!on in greater detail are cited. As already indicated, Lie code consisting of

the letter B and five digits at the beginning of each entry is the accessions number assigned to

the document by the Target Signature Analysis Center. All curves extracted from the document

carry this accessions number plus a number from 001 to 999, which is an arbitrary designation

assigned to specific curves. The two numbers together constitute a curve's identification num-

ber. Bibliographical information on each of the documents summarized here is included in or-

rder of accessions numbers in section 7, and the user is -eferred to the original source if mor'

detailed information is required.
t

SB-00829

Platfo.,m: laboratory
Instrument: USAERDL soectrophotometer (original design)

i uantity measured: Pj
"Wavelength range: 0.9 to 2.? IA

Reflectance attachment: integrating sphere

Juy 19607
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Reflectance standard: MgO
Comments: This Instrument is no longer in operation. Basically, it consisted of a I

Gaertner monochromator coupled with an integrating sphere. I

(A B-00830

Platform: laboratory
Instrument 1: Beckman DU spectrophotometer

Quantity measured: Pd
Wavelength range: 0.4 to 1.2 t
Reflectance attachment: ellipsoidal mirror that collecto radiation diffusely re-

flected from the sample

Reflectance standard: MgO
Additional reference: 9

Instrument 2: USAEIDL spectrophotometer (original design)

Quant'ty measured: Pd
Wavelength range: 0.9 to 2.7 IL
Reflectance attachment: integrating sphere

Reflectance standard: MgO
Comments: This instrument is no longer in operation. Basically, it consisted of a

Gaertner monochromator coupled with an integrating sphere.

B-01035

Platform: airborne
In.trument: Perkdn-Ehp - 108 rapid-scan spectrometer

C Quantity measured: ; ýalbedo)
Wavelength range: 0.4 t. 3.0 ;L

Reflectance standard: Data are absolute.
Comments: These data were obtained by rotating a periscope (installed through a

hole in the side ot the aircraft) 1800 to alternately view the sky radiation and that
reflected by the .earth.

Platform: laboratory
Instrument: Beckman iAU spectrophotometer

Quantity measured: Pe.
Wavelength range: 0.4 to 1.1 ;L
Reflectance attachment: ellipsoidal mirror that collects radiation diffusely re-

flected from the sample

Reflectance standard: MgCO 3
Additional reference: 9

B-01175

*Platform: laboratory
-i:,strument 1: General Electric spectraphotometer

Quantity measured: p,
Wavelength range: 0.4to 1.0 JA

Reflectance attachment: integrating sphere
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Reflectance staneard: MgO
" ,UM 'Llaa.: -" reh1rences: 5, W , 11
Comments: see section 2.2.1

Instrument 2: Perkin-Elmer 12-B spectrometer

Quantity measured: Pd
Wavelength range: 1.0 to 2.7 p
Reflectance attachment: Coblentz hemisphere

Reflectance standard: MgO
Additional references: 12, 13
Comments: see section 2.2.3

B-01176

Platform: laboratory
Instrument: General Electric spectrophotometer

Quantity measured: Pd
WaveLength range: 0.4 to 1.08 I
"Reflectance attachment: integrating sphere

Reflectance standard: MgO
Additional references: 5, 10, 11
Comments: see section 2.2.1

B-01337

Platform: ground-based field
Instrument: USAERDL portable spectrophotoireter

Quantity measured: p'
Wavelength range: 0.25 to 2.5 p C 'i
Reflectance attachment: collecting mirror

Reflectance standard: measured relative to thermoglass and values converted to MgO
Additional reference: 14
Comments: see section 2.2.4

B-01339

Platform: laboratory
Instrument: General Electric spectrophotometer

Quantity measured: pd
Wavelength range: 0.4 to 108 p

Reflectance attachment: integrating sphere
Reflectance standard: MgO
Additional references: 5, 10, 11
Comments: see section 2.2.1

B-01352

Platform: laboratory
Instrument: General Electric spectrophotometer

Quantity measured: Pd £
Wavelength range: 0.4 to 1.08 pu
Reflectance attachment: integrating sphere
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Reflectantee Rtsa-drd" MaCO
Additional references: 5, 10, 11
Comments: see section 2.2.1

It B-01353

Platfornr: .'boratory

Instrument: General Electric spectrophotometer

Quantity measured: Pd
Wavelength range: 0.4 to 1.08 A
Reflectance attachment: integrating sphere

Reflectance standard: MgO
Additional references: 5, 10, 11
Comments: see section 2.2.1

At B-01367

Platform: laboratory
Instrument: G2eneral Electric spectrophotometer

Quantity measured: Pd
Wavelength range: 0.4 to 1.08 t
Reflectance attachment: integrating sphere

Reflectance standarC: Mg()
Additional references: 5, 1%, 11
Comments: see section 2.2.1

B-01368

Platform: laboratory
Instrument: General Electric spectrophotometer

CQuantity measured: Pd

F Wavelength range: 0.4 to 1.08/,
Reflectance attachment: integrating sphere

Reflectance standard: MgO
Additional references: 5, 10, 11
Comments: see section 2.2.1

B-01370

Platform: airborne
Instrument: Eastman Kodak spectrogeograph

Quantity measured: a (albedo)
Wavelength range: 0.43 to 0.763 IL

Reflectance standard: Data are absolute.
Comments: The data were obtained by rotating a periscope (installed through a hole

in the side of the aircraft) 1800 to alternately view the sky radiation and that reflected

by the earth. the spectrophotometric curves obtained were derived from densitom-

eter readings of spectrograms.

B-01643

Platform: v -und-based field

Instrument: USAERDL portable spectrophotometer
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Wavelength range: 0.25 to 2.5 A
Reflectance attachment: collecting mirror

Reflectance standard: measured relative to thermoglass and values converted to MgO
Additional reference: 14 I
Comments: see section 2.2.4

B-01761

Platform: laboratory
Instrument: spectrophotometer (original design)

Quantity measured: Pd
Wavelength range: 0.43 to 0.70 /
Reflectance attachment: integrating sphere

Reflectance standard: MgCO 3

B-0181•8

Platform: laboratory
Instrument 1: Beckman DK-2 spectrophotormeter

Quantity measured: p,;
Wavelength range: 0.4 to 2.5 ;
Reflectance attachment: integrating sphere

Reflectance standard: data obtained relative to MgCO 3, but values converted to
absolute

Comments: see section 2.2.2

Instrument 2: Perkin-Elmer Model 12 and Model 112 spectrophotometers

Quantity measured: p
Wavelength range: 2.5 to 15 g
Reflectance attachment: Coblentz hemisphere

Reflectance standard: Specular samples were measured relative to a rhodium mirror
and diffuse samples relative to flowers of sulphur. Data have been converted to ab-
solute values.

Comments: see section 2.2.3

B-01948

Platform: laboratory
Instrument: photometric goniometer (original design)

Quantity measured: p', T' (bidirectional transmittance)
Wavelength range: 0.35 to 0.75 ;

Reflectance standard: bond paper
Comments: Reflectance data were obtained by fotusing monochromatic light on the

sample at normal incidence, then examining-the reflected component at 100 off normal.
Bond paper, believed by the experimenter to have scattering properties similar to
those of foliage, was measured in the same way, and the ratio of the two quantities
is the reported reflectance. Transmittance measurements relative to bond paper
-were also made.

I0
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B-02250

Platform: laboratory
Instrument: General Electric spectrophotometer

Quantity measured: pd, Td
Wavelength range: 0.4 to 1.08 t
Reflectance attachment: integrating sphere

Reflectance standard: MgO
Additional references: 5, 10, 11
Comments: For transmittance measurements, the sample was placed at one of the

entrance ports of the sphere, and MgO covered both the sample and reference ports.
(See sec. 2.2.1.)

B-02418

Platform: laboratory
Instru-nent: Beckman DK-2 spectrophotometer

Quantity measured: Pd
Wavelength range: 0.28 to 2.6 ji
Reflectance attachment: integrating sphere

Reflectance standard: %gO
Comments: see section 2.2.2

B-03070

Platform: laboratory
i..strument 1: General Electric spectrophotometer

Quantity measured: Pd, Td
Wavelength range: 0.4 to 1.08/j(II Reflectance attachment: integrating sphere

Reflectance standard: MgO
Additional references: 5, 10, 11
Comments: See section 2.2.1. For transmittance measurements, the sample was

placed at one of the entrance ports of the sphere, and MgO covered both the sample
and reference ports.

Instrument 2: Cary 14 spectrophotometer

Quantity measured: Pd
Wavelength range: 0.385 to 2.2 I
keflectance attachment: integrating sphere (Cary 1411)

Reflectance standard: MgO
Additional reference: 15
Comments- Operation is similar to that os the integrating sphere discussed in sec-

tion 2.2.2. However, in this experiment the sample was illuminated with white light,
and the radiation was spectrally dispersed ater reflection. Also, the sample was
viewed at 600 off normal.

B-031 17

No such descriptive information on these data was available.
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B403231 - L
Platform: laboratory
Instrument: Perkin-Elmer spectrophotometer

Quantity measured: Pd
Wavelength range: 1.0 to 15.0 IL
Reflectance attachment: Hohlraum

Reflectance standard: Data are absolute.
Comments: see section 2.2.6

B-03256

Platform: laboratory
Instrument: gonicmeter coupled with a Wadsworth-Littrow spectrometer

Quantity measured: Pd
Wavelength range: 0.55 to 2.5 p
Reflectance attachment: see comments below

Reflectance standard: Data are absolute.
Comments: Measurement of diffuse reflectance was obtained by illuminating the sam-

ple with monochromatic light and automatically scanning the detector about the sam-
ple. The detector thus recorded the reflectance integrated aver 18P 0 . This process
was repeated at several discrete wavelengths.

B-03258

Platform: ground-based field and airborne
Instrument: albedometer (original design)

Quantity measured: a (albedo)
Wavelength range: 0.4 to 0.65 p
Ileflectance attachment: integrating sphere C-)

Reflectance standard: unspecified, if any
Additional reference: 16
Comments: No information on whether the data are absolute or relative was available.

B-03303

Platform: laboratory
Instrument 1: Beckman DU spectrophotometer

Quantity measured: Pd
Wavelength range: 0.235 to 0.70 I
Reflectance attachment: el',soidal mirror that collects radiation diffusely re-

flected from the sample

Reflectance standard: MgO
Additional reference: 9

Instrument 2: General Electric spectrophotometer

Quantity measured: Pd

Wavelength range: 0.4 to 1.0 p
Reflectance attachment: integrating t tere

Reflectance standard: MgO
Addloaal references: 5, 10, 11
Comments: see section 2.2.1
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• , •B-03304

Platform: laboratory
C! Instrument 1: General Electric spectrophotometer

Quantity measured: Pd
Wavelength range: 0.4 to 0.7 IL

Reflectance attachment: integrating sphere

Reflectance standard: MgO
Additional references: 5, 10, 11
Comments: see section 2.2.1

Instrument 2: Perkin-Elmer infrared spectrometer

Quantity measured: Pd
Wavelength range: 0.7 to 2.6 tL
Reflectance attachment: integrating sphere

Reflectant. Atandard: MgO
Additional references: 12, 17
Comments: This instrument is similar in operation to the Beckman DK-2 spectropho-

tometer discussed in section 2.2.2.

B-03305

Platform: laboratory
Instrument: General Electric spectrophotometer

Quantity measured: Pd
Wavelength range: 0.431 to 1.0 ;L
Reflectance attachment: integrating sphere

Reflectance standard: MgO
Additional references: 5, 10, 11
Comments: see section 2.2.1

B-03333

Platform: laboratory
Instrument 1: General Electric spectrophotometer

Quantity measured oj
Wavelength range: .t to 1.08 IA
Reflectance attachm, integrating sphere

Reflectance standard: -

Additional references: 5, 10, 11
Comments: see section 2.2.1

Instrument 2: Cary 14 spectrophotometer

Quantity measured: pd
Wavelength range: 0.26 to 2.2 .t

Reflectance attachment: integrating sphere (Cary 1411)

Reflectance standard: MgO
Additional reference: 15
Comments: Operation is similar to that of the integrating sphere discussed in sec-

tion 2.2.2. However, in this experiment the sample was illuminated witl white light,
and the radiation was spectrally dispersed after reflection. Also, the sampie was

viewed at 600 off normal.

July 1967
45



Instrument 3: Cary 90 spectrophotometer

Quantity measured: Pd
Wavelength range: 2.5 to 35
Reflectance attachment: White hemisphere

Reflectance standard: Data are absolute.
Additional reference: 18
Comments: The White attachment is basically a Coblentz-type hemisphere (see

sec. 2.2.3). The sample was hemispherically illuminated with white light, and the
reflected radiation was viewed slightly off normal.

B-03355

Platform: laboratory
Instrument: see comments below

Quantity measured: Pd, T

Wavelength range: 0.4 to 15.0 ;
Reflectance attachment: see comments below

Reflectance standard: see comments below
Comments: Several unpublished, miscellaneous curves from various sources are

collected here. Curves B-03355-001 through B-03355-006 are transmission data on
optical materials, and no descriptive information on the instrumentation for them
sas available. Curves B-03355-007 through B-03355-009 are the reflectance of
water from 1 to 15 g, for angles of Incidence of 00, 600, and 800. Again, no descrip-
tive information on this experiment was available. Curves B-03355-010 through
B-03355-037 are reflectance data on foliage species for the visible and near-infrared
regions and appear to be standard spectrophotometric curves (Pd). Curves B-03355-
039 through B-03355-046 are the reflectance (Pd) of paints in the 0.4 to 2.6-a interval
and are believed to have been obtained, relative to MgO, on the Beckman DK-2 spec-
trophotometer (see sec. 2.2.2). Curves B-03355-047 through B-03355-053 were ob-
tained on the Bausch and Lomb spectrophotometer (see discussion under R .04642).
Every effort is being made to obtain more information on these data.

B-03374

Platform: laboratory
Instrument: General Electric spectrophotometer

Quantity measured: Pd
Wavelength range: 0.4 to 0.7 ji
Reflectance attachment: integrating sphere

Reflectance standard: MgO
Additional references: 5, 10, 11
Comments: see section 2.2.1

B-03403

Platform: laboratory
Instrument 1: Cary 14 spectrophotcmeter

Quantity measured: p'
Wavelength range: 0.4 to 2.5 I
Reflectance attachment: Cary Model 1413 specular-reflectance attachment

Reflectance standard: ai~minum mirror
C I Comments: Angle of incidence was 80 off normal.
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Instrument 2: Beckman IR-7 spectrophotometer

Quantity measured: p'
Wavelength range: 2.5 to 15 /1
Reflectance attachment: Cary Model 24425 specular-reflectance attachment

Reflectance standard: aluminum mirror
Comments: Angle of incidence was 300 off normal.

B-03559

Platform: laboratory
Instrument 1: General Electric spectrophotometer

Quantity measured: Pd
Wavelength range: 0.4 to 1.08 p
Reflectance attachment: integrating sphere

Reflectance standard: MgO
Additional references: 5, 10, 11
Comments: see section 2.2.1

Instrument 2: Cary 14 spectrophotometer

Quantity measured: Pd
Wavelength range: 0.26 to 2.2 ;L
Reflectance attachment: integrating sphere (Cary 1411)

Reflectance standard: MgO
Additional reference: 15
Comments: Operation is similar to that of the integrating sphere discussed in sec-

tion 2.2.2. However, in this experiment, the sample was illuminated with white
light, and the radiation was spectrally dispersed after reflection. Also, the sample
was viewed at 600 off normal.

Instrument 3: Cary 90 spectrophotometer

Quantity measured: Pd
Wavelength range: 2.5 to 15 p.
Reflectance attachment: White hemisphere

Reflectance standard: Data are absolute.
Additional reference: 18
Comments: The White attachment is basically a Coblentz-type hemisphere (see sec.

2.2.3). The sample was hemispherically illuminated with white light, and the re-
flected radiation was viewed slightly off normal.

j B-03804

j Platform: laboratory
Instrument 1: original design using a Perkin-Elmer monochromator

Quantity measured: Pd
Wavelength range: 0.3 to 0.4 p. and 0.7 to 2.7 ;1
Reflectance attachment: integrating sphere

Reflectance standard: data obtained relative to MgCO 3 , but values converted to
absolute

Comments: The instrument is similar in operation to the Beckman DK-2 spectropho-
C• tometer discussed in section 2.2.2, except that it is operated in the single-beam
T " mode. Ratio recording is achieved by the substitution method.
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Quantity measured: Pd

Wavelegth range: 0.4 to 0.7 ji
Reflectance attachment: integrating sphere

Reflectance standard: data obtained relative to MgCO3 , but values converted to
absolute

Additional references: 5, 10, 11
Comments: see section 2.2.1

B-03959

Platform: laboratory
Instrument 1: Perkin-Elmer 98 monochromator coupled with an integrating sphere

(original design)

Quantity measured: Pd
Wavelength range: 0.33 to P.5 jL
Reflectance attachment: integrating sphere

Reflectance standard: Data nre absolute.
Additional reference: 19
Comments: This instrument operates in the single-beam mode.

Instrument 2: Perkin-Elmer 98 monochromator with HohIaum attachment

Quantity measured: Pd
Wavelength range: 1.5 to 15 IL

Reflectance attachment: Hohlraum

Reflectance standard: Data are absolute.
Additional references: 20 through 24
Comments: see section 2.2.6

B-03960

Platform: laboratory
Instrument: Perkin-Elmer Model 13 and Model 20 spectrophotometers

Quantity measured: p'
Wavelength range: 5 to 15
Reflectance attachment: specular-reflectance attachment

<i iReflectance standard: not specified

B-03995

Platiorm: Ground-based field and airborne
Instrument: several spectrographs

Quantity measured: p'
Wavelength range: 0.4 to 0.9 IL
Reflectance attachment: none

Reflectance standard: barite paper, gypsum
Comments: see section 2.2.5

B-04424

Platform: laboratoryInstrument: interferometric device
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Quantity measured: p'
Wavelength range: 0.95 to 2.7 t

Reflectance standard: flowers of sulphur

B-04616
Platform: laboratory
Instrument: Beckman DK-2 spectrophotometer

Quantity measured: Pd, Td
Wavelength range: 0.5 to 2.5 jL
Reflectance attachment; Integrating sphere

Reflectance standard: MgO for Pd, but values of Td are absolute
Comments: For transmittance measurements, the sample was positioned at one of the

entrance ports of the integrating sphere, and MgO was placed at both the sample and
reference ports (cf. fig. 3). Thus, energy transmitted into a hemisphere was seen
by the detector. (See section 2.2.2.)

B-04642

Platform: laboratory
Instrument: Bausch and lomb 808 specti opphotoraeter

Quantity measured: p
Wavelength range: 0.4-to 0.7 IL
Reflectance attachment: integrating sphere

Reflectance L andard: MgO

B-04802

(3" Platform: laboratory
Instrument: General Electric spectrophotometer

Quantity measured: Pd
Wavelength range: 0.4 f 1.08d5
Reflectance attachment: integrating spl•-re

Reflectance standard: MgO
Additional references: 5, 10, I1
Comments: see section 2.2.1

B-04803

Platform: laboratory
Instrument 1: General Electric spectrophotometer

Quantity measured: Pd, Td
Wavelength range: 0.4 to 1.0 tL
Reflectance aitachment: integrating sphere

Reflectance standard: Pd data obtained relative to MgO, but values converted t. ab-
solute; values of Td are absolute

Additional references: 5, 10, 11
Comments: For transmittance measurements, the sample was placed at one of the

entrance ports of the integratiag sphere, and MgO covered both the sample and
rcerence portr,. •-•ee section 2.2.1.)

Jo
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-SM
Instrument 2: Perkin-Elmer infrared s pectrometc..

Quantity measured: Pd, Td

Wavelength range: 1.0 to 2.7 ju X
Reflectance attachment: Coblentz hemisphere ...

Reflectance standard: Pd data obtained relative to MgO, but converted to ahsolute; ? •
values of Td are absolute

Additional references: 12, 13
Comments: see section 2.2.3

B-04804

Platform: laboratory
Instrument 1: Beckman DK-2 spectrophotometer

Quantity measured: Pd
Wavelength range: 0.5 to 2.5 IL
Reflectance attachment: integrating sphere

Reflectance standard: unspecified
Comments: see section 2.2.2

Instrument 2: Cary 90 spectrophotometer
Quantity measured: Pd

Wavelength range: 2.5 to 6.0 A-
Reflectance attachment: White hemisphere

Reflectance standard: Data are absolute.
Additional reference: 18
Comments: The White attachment is basically a Coblentz type hemisphere (see

s,ýc. 2.2.3). The sample was hemispherically illuminated with white light, and the (
reflected radiation was viewed slightly off normal.

B-04805

Platform: laboratory
Instrument 1: Beckman DU spectrophotometer

,;•{:jQuantity measured: pd, Td
Wavelength range: 0.22 to 0.4Q m

Reflectance attachment: ellipsoidal mirror that collects radiation diffusely re-
flected from the sampe

Reflectance standard: pd data obtained relative to MgO, but values converted to
absolute; values of Td are absolute

Additional reference: 9

S...Instrument 2: General Electric spectrophotometer

Quantity measured: pd, Td
Wavelength range: 0.4 to 1.0 A
Reflectance attachment: integrating sphereSI-

Reflectance standard: Pd data obtained relative to WgO, but values converted to ab-
solute; values of Td are absolute

Additional references: 5, 10, 11
Comments: For transmittance measurements, the sample was placed at one of the

entrance ports of the integrating sphere, and MgO covrred both the sar'-le and
reference ports. (See section 2.2.1.)
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Instrument 3: Perkin-Elmer infrared spectrometer
Quantity measured: Pd, .
Wavelength range: 1.0 to .7 g.

Reflectance attachment: Coblentz hemiiphere

Reflectance standard: Pd data obtaiued relative to IvigO, but-converted to absolute;
values of *rd are absolute

Additional references: 12, 13
Comments: see section 2.2.3

B-04806

Platform: laboratory
Instrument 1: Beckman DU spectrophotometer

Quantity measured: Pd, Td
Wavelength range: 0.22 to 0.4 M
Reflectance attachment: ellipsoidal mirror that collects radiation diffusely re-

flected from the sample

Reflectance standard: Pd data obtained relative to MgO, but values converted to ab-
solute; values of Td are absolute

Additional reference: 9

Instrument 2: General Electric spectrophotometor

Quantity measured: P0, T
Wavelength range: O.e 1o L0.0 M
Reflectance attachment: integrating sphere

Reflectance standard: pd data obtained relative to MgO, but values converted to ab-
solute; values of Td are absolute

Additional references: 5, 10, 11
Comments: For transmittance measurements, the sample was placed at one of the

entrance ports of the integrating sphere, and MgO covered both the sample and ref-
erence ports. (See section 2.2.1.)

Instrument 3: Perkin-Elmer Infrared spectrometer

Quantity measured: Pd' Td
Wavelength range: 1.0 to"1.7 j.L
Reflectance attachment: Cobientz hemisphere

Reflectance standard: Pd data obtained relative to MgO, but converted to absolute;
values of Td are absolute

Additional references: 12, 13
Comments: see section 2.2.3

B3-04979

Platform: laboratory
Instrument 1: Beckman DK-2 spectrophotometer

I !Quantity measured: Pd
"Wavelength range: 0.25 to 2.5 I
Reflectance attachment: integrating sphere

Reflectance standard: data obtained relative to MgO, but values converted to absoluteic Comments: see section 2.2.2
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Instrument 2: General Electric spy~etdophfowme-ter

Quantity measured: pd
Wavelength range: 0.4 to 1.i0 A b L
Reflectance attachment: integrating sphere

Reflectance standard: data obtained relative to MgCO 3 , but values co nverted to
absolute

Additional references: 5, 10, 1I
Comments: see section 2.2.1

Instrument 3: Perkin-Elmer sp'rctrophotometer

Quantity measured: Pd
Wavelength range: 1.25 to 15 IL
Reflectance attachment: Hohlraum

Reflectance standard: Data are absolute.
Comments: see section 2.2.6

B-13522

Platform: laboratory
Instrument: Beckman 111-3 spectrophotometer

Quantity measured: Pd
Wavelength range: 1.8 to 13 I
Reflectance attachment: Hohlraum

Reflectance standard: Data are absolute.
Comments: see section 2.2.6

B-20000 C)
Platform: laboratory

Instrument: Beckman DK-2 spectrophotometer

Quantity measured: Pd, Td
Wavelength range: 0.28 to 2.6 p
Reflectance attachment: integratIng sphere

Reflectance standard: MgO for Pd, but values of Td are absolute
Comments: For transmittance measurements, the sample was positioned at one of the

entrance ports of the integrating sphere, and MgO was placed at both the sample and
reference ports (cf. fig. 3). Thus, energy transmitted into a hemisphere was seen
by the detector. (See section 2.2.2.)
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4.4. SUBJECT CROSS-INDEX FOR THE OPTICAL DATA

AAA UILDRNGSt GROUND TARGETS, TARGETS 8-92450 031 AIA,
8-03995 228 AAA 1 8-02250 039 AAIA 4
8:03995 357 AM 1 2-02250 nMo A&KA 5S803495 356 AM 1 8-0"424 013 AtJA 6

u 5 -03995 359 hAA 1 8-04642 014 _AUC 6

8-03995 360 AAA 2 5-04642 015 AJA
8-03995 367 AA 2 8-04805 044 ARIA 6
8-03995 370 AM 1 8-04105 045 AAlA - 78-04805 046 AAUKA 7

AAE AIRFIELOS# GROUND TARGETS, TARGETS 8-04805 047 A0 70-01370 020 AAS 1 8-04805 048 AAU•IA 7
8-04805 049 AAA 8

""AG ROAOS, GROUND TARGETS# TARGETS 8-04605 050 hAMI 88-0133T 039 RAG 1 8-04805 0S1 AMXG 8

8-03995 228 AAM 1 6-04805 052 ARIA 8
i,-03995 319 MAG 1 8-04805 053 AAUI 9
18-03995 320 AAG 1 8-04805 054 hAM 9
8-03995 321 AAG 1 0-04805 055 AAYA 9
8-03995 322 MG 2 8-04805 056 ARIA 9
8-03995 323 MAG 2 8-04805 057 ARIA 10
8-03995 324 MAG 2 8-04805 056 AIAK 10
8-03995 325 MAG 2 8-04805 059 AAKA 10
8-03995 326 MAG 3 8-04805 060 AAKA 10
8-03995 327 MAG 3 8-04805 061 ARAK 11
8-03995 328 MAC 3 8-04805 062 AAKm 11
8-03995 329 MA 3 8-04805 063 ARIA I.
8-03995 330 MAG 4 8-0*805 064 ARIA 11
8-03995 331 MAG 4 8-04805 065 ARIA. 12
8-03995 332 AC 4 8-04805 C66 AAVU 12
8-03995 362 AG 4 8-04805 067 AAFIL 12
B-03995 363 AG 5 8-04805 066 AAMIL 12
8-03995 364 MAG 5 8-04005 069 ARAX 13
8-03995 368 MG 5 8-048C5 010 ARKA 13
8-03995 369 MAG 5 8-04805 071 AAIA 13

8-04805 072 ARAY 13
NAH SRIDGESt GROUND TARGETS, TARGETS 8-04805 073 ARIA 14

8-03995 361 MUS 1 8-04805 074 ARlA 14
8-04805 076 AMrA 14

UAK PERSONNEL9 GROUND TARGETS, TARGETS 8-04805 077 AIAY 14
8-01173 005 A.K 1 8-04805 078 ANA 15
6-01175 006 AM 1 8-04805 079 AAIL 15
8-03256 001 AAI 1 8-04805 060 AAlr 15
8-03303 007 AI 2 8-04805 081 AIJA 15
8-03303 008 A.I 2 8-04805 082 ARIA 16
:-03304 001 hAl 2 8-04605 063 ArI 16
8-03304 002 MI 2 8-04805 0864 AKI 16
8-03304 003 AI 3 8-04605 065 ARIA 16
8-03304 004 MI 3 8-04605 066 AAKA 17
8-03304 005 AMK 3 3-04805 06? AIAK 17

8-03304 006 AMI 3 8-04805 088 MU 176-033C4 007 AM 4 8-04805 089 AIJA 17
8-03304 008 AMI 4 8-04805 090 ARI• 16
8-03304 009 MI 4 8-04805 091 ARAK 18
8-03304 010 AAK 4 8-04805 092 ARIA 18
8-03305 001 MI 5 8-04805 093 ARIA 18
8-03305 002 ,I 5 8-04805 094 hAIL 19
8-03305 003 AAI 5 P-04805 095 AArA 19
8-03305 004 hAl 5 L-04805 096 ARIA 19
B 8-03305 005 AAI 6 8-04205 097 AKrA 19
8-03305 006 AA: 6 B-04805 C98 ARIA 208-03305 00? AAl 6 8-04805 099 ARKA 20
5-03305 008 MI 6 8-04805 100 ARAK 20
8-03305 009 APS 7 8-04805 101 ARAK 20
8-03305 010 AM 7 8-0,805 102 AAZA 21
8-03333 002 AMK 7 8-04805 103 ARKA 22

8-04805 104 AIAZ 21
AAK# :LGTHING, PERSONNEL. GROUND TARGETS* 8-0490S 105 ARAW 21

TARGETS 6-04805 106 AArL 228-01175 001 AAYA 1 8-04805 107 ARIA 228-01175 002 AAK 1 8-04805 1•06 ARA 22
8-01176 004 ARA 1 8-04605 109 ARI• 228-02250 003 ARI 1 8-04605 110 LAIar 23
8-02250 004 AM 2 8-04605 110 A&IA 238-02250 005 ARA 2 5-04005 11 AUk 23
8-02250 006 AA• 2 8-04005 113 AIAW 23
8-02250 007 ARLA 2 8-04605 113 ARAK 24
8-02250 032 AARA 3 8-04605 11 ARIA 24
8-02250 033 ALTA 3 8-04805 116 ARKA 24
8-02250 034 A - 8-04605 117 A3IA 248-02250 03S AAlA 3 6-04805 118 AAA~r 2.5
8-02250 036 ARAF 4 8-04805 119 AAr6A 258-02230 037 ARKI 4 0
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8-04105 120 AM 25 .0586 S
0-04105 121 AAM 25 6•01018 069 AI 8-

0-04805 122 1 26 B-01010 073 -A 29

5-04105 123 4AM 26 6-01418 074 AW[ 30

4-04805 12V AAYA 26 8-01818 079 AM 18

8-04005 125 MM 26 B-01?12 079 N 1
5-04805 126 AiM 27 e-01818 001 AI I1

0-04805 127 MM 27 8-01018 081 A 20

8-04805 128 LAM 28 6-02818 08? AU 19

8-04805 129 MM 27 8-01616 086 AK 20

6-04005 130 AM 28 6-01018 087 AU 20
9-04805 131 AM 28 5-018e 018 AIM 31

6-04805 132 AM 28 5-01816 092 AM 31

0-04005 133 MA-01818 093 AR W,
B-04005 134 LAL 29 6-03818 097 AUK 10
6-04805 135 AAM 29 AU181 09 A 11
6-04805 t35 XA 79 6-01818 099 AU 11
6-04805 136 ALKA 29 A-01818 103 A 1 I
6-04005 137 AM 29 8-01818 105 AU 53
6-04805 136 AAM 30 8-0181A 123 U 42
6-04805 139 AAKA 30 6-0118 125 Am 41
8-04805 140 AM 301 127 AU 22

-04805 141 LAFA 30 6-01818 129 AU 23

6-04805 143 hAM 31 6-01810 131 AU 34
_-04MCS 144 IJA 31 6-01816 133 Am 34

6-Uq80S 145 AIA 31 6-01818 135 AI 43
6-04006 001 hAIL 32 8-01818 137 ASK 4
6-04606 002 AANA 32 8-01818 139 AU 44
8-04806 003 LAM 32 5-01810 141 AU 45
6-04806 004 MM 32 6-01316 143 AM 23
6-04806 005 hAM 33 B-01018 145 AM 24
B-04006 006 LAM 33 6-01618 14? AU 35
6-04006 008 MM 33 8-01818 151 AM 45

6-04606 009 M 34 8-01818 153 AM 46
8-04806 010 6AM 34 6-03463 001 AU 71
%6-04806 011 AAM 34 6-03463 002 AU 55

6-04806 012 MM 34 5-03463 003 AU 82

6-04806 013 "M 3S 6-03463 004 AUx 55

6-04806 014 AM 35 6-03463 005 AU 71

B-04806 015 AAMA 35 6-03463 006 AN 55

8-04606 016 AAM 35 6-03463 00? AU 83

6-04806 017 MM 36 0-03463 000 AU 55

6-04866 018 MM 36 8-03463 009 AUK 56

S-20COO 048 AAKI 36 5-03463 010 AUN 56
6-03463 011 AM 56 0

AALF TRUCKS, VEHICLES, GROUNO TARGETS. TLCGETS 6-03463 012 AUK 56
:-03o3% 053 AALL 1 6-03463 013 AU 71
6-03355 054 MI.? 1 6-03463 014 AU 72

6-03355 055 AAL? 1 0-03463 015 AUK 57
6-03463 016 APM 57

AE MATERIALS, TARGETS 6-03463 017 AU 72
6-00829 078 AE 1 6-03463 010 AU 72
6-00829 002 A' 1 6-03463 019 AU 57
8-01337 022 ,iz 1 0-03463 020 AU 57

6-01337 023 AZl 1 -03463 021 AUK 58

6-01370 012 AZ 2 5-03463 022 AIM 58

5-03355 049 AZ 2 6-03463 023 ARK 58

8-03355 052 Al 2 6-03463 024 AU 58
Yi 6-C3995 365 Al 2 B-03463 025 AU 59

8-04979 071 Al 3 8-03463 026 AU 59
6-03463 027 AN 83

AEA ALUMINUM, MATERIALS, TARGETS 6-03463 020 AU 59
-- 01818 029 AU 26 8-03463 029 AU 83

8-01818 030 AU 2? 8-03463 430 AU 59
5-01818 031 AUK 27 6-03463 031 AU 833
9-01810 03S AN 6 6-03463 032 AU 60

6-01818 036 AI 6 b-03463 033 AU 04

6-01018 037 AU 6 8-03463 034 AU 60

6-01010 041 AU 50 6-03463 035 AU 64

8-01810 042 Am 50 8-03463 036 AU 87
"8-01818 043 AUK 51 6-03463 037 AU 72
0-01818 047 AUK 9 6-03463 028 AIN 73
0-01818 048 ASU 9 8-03463 039 AU 04

0-0118 049 AU 9 6-03403 M0 AW 87

6-01818 055 AUK 49 F -ms 041 AU 73

-- 01818 056 AUK 49 :. 042 ASH 73
8-01818 057 AU 49 w-03463 043. A 60

9-01010 061 AU 28 8-03463 044 AIU 60

6-01918 062 ANK 28 0-03463 045 AW
""-0181 063 AU 28 8-03463 046 -AM 61
0-01010 067 ALI 7
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:-03463 047 AL4 61 5-20000 001 AIK 69

6-03463 048 AIN 85 6-20000 007 Am 70
6-03463 049 AI 6 6-20000 049 A 70
6-03463 050 AK 73 8-20000- 128 *m -77
6-03463 0531 AI 82 -20000 129 AsK 76
6-03463 052 AmK 61 s-20COO 130 Atm- 78

6-03463 0534 ASK 82 B-20000 226 AIK 31

S-03463 055 UW 62 8-20000 280 Am 70
8-03463 056 AXH 74 6-20000 281 AEK 71
6-03463 057 'ASh 62 6-20000 350 Am 78
6-03463 058 AIm 62
8-03463 059 AIt 62 AES ASPHALT, MATERIALS, TARGETS
8-03463 060 AAm 74 8-01337 036 An 1
P-03463 061 Am 63 6-01337 037 A15 1
8-03463 062 Am 63 8-01370 020 Ads 1
8-03463 063 AM 63 8-03995 366 All 1
6-03463 064 AIM 63 6-03995 368 AUC 5
5-03463 065 AIM 64 8-13522 033 A13 1
6-03463 066 Am 64 8-2C000 411 An 2
6-03463 067 Am 64
8-03463 068 AIm 64 AEC BRICK, MATERIALS# TARGETS
8-03959 004 AmK 88 9-03995 356 AEC I
8-03959 005 AIM 88
8-03959 C06 AmK 89
6-03959 010 Am 74 AEC BURLAP, MATERIALS, TARGETS
6-03959 011 Am 75 8-03176 003 AIl I
6-03959 C12 Am 75 8-01176 C09 W 1
8-03959 013 AIM 75 8-01176 010 AID 1
0-03959 014 AmN 65 6-01176 011 AID 1
6-03959 015 AmN 65 8-01176 015 AIM 2
6-03959 016 AmS 65 6-01176 016 AID 2
6-03959 017 AIM 65 6-01176 017 AED 2
6-03960 001 AFA 2 5-01176 016 A•D 2
6-039tC C02 AlA 2 6-01176 019 AID 3
B-03960 003 AlL 2 8-01176 C20 AID 3
8-04979 001 AZk 2 6-CL176 021 AID 3
8-04979 002 AlA 3 6-01176 022 AED 3
6-04979 003 A1* 3 5-01176 023 AID 4
6-04979 004 AlL 3 8-01176 C24 Azn 4
8-04979 00S AlL 3 8-01176 025 A*D 4
9-04979 006 AID 3 6-01176 026 AID 4
5-04979 007 ASL 4 8-0i176 027 An• 5
8-04979 008 AlA 4 6-01176 C28 hmD 5
::04979 009 AkR 4 6-01176 543 AIM 15
6-04979 010 AlL 4 6-01176 044 Am 15
8-04979 011 AlA 5

9-04979 012 AU 5 AEE CANVAS* MATERIALS, TARGETS
60C'979 069 AkA 5 8-03355 047 ARE 1
6-04979 070 Ak 5 9-03355 046 All 1
0-04979 077 z1w 3 8-04806 019 AIR
6-;4479 078 Ci 1 6-04806 020 An 2
8-04979 079 C. 1 8-20000 020 Amg 70
8-04979 082 BF, 3
8-04979 083 C. a AEF CINOERt MATERIALS, TARGETS
0-04979 085 8fl 3 8-00829 079 A"P 1
6-04979 086 Bfl 3
8-04979 087 AmK 67 AEGC CONCRETC?, MATERIALS, TARGETS

8-0•.979 a:: sFL 1 6-01337 033 ABC 1
800497•1 90 Am 67 6-0133T 034 AEG 1
8-04979 09L zn 1 6-01337 03S AlG 1
8-04979 092 Am 67 ý0-200CC 01 A1G 2
8-04979 0&3 AIM 67 6-2000C 344 ARC 2
5-04979 097 Am 68 6-ij000 345 *1G 2
6-04979 098 AEK 68 6-20000 346 AEG 2
8-04979 099 311 1 6-20000 347 ABC 3
6-04979 100 AZ 66 6-20000 348 AEG 3
8-04979 101 ARK 69 5-20000 349 AUI 3
8-04979 107 AmI 85
8-04979 108 ARK 89 AEH OIRT* MATERIALS, TARGEiS
8-04979 111 AIM 90 8-03231 001 AEK 2
8-04979 112 NFL 2 6-03231 002 AM 54
0-04979 113 Bln 2 6-03231 003 AM 2
6-04979 114 Am 69 0-03231 004 Am 54
6-04979 116 Am 76 8-03995 319 " G 1
5-04979 117 AIM 76 8-03995 323 AW 2
6-04979 120 Am 77 6-0399S 324 AA 2
8-04979 121 ANk 6 6-03995 325 LAA 2
8-04979 122 AlL 6 0-03995 326 MG 3
8-04979 123 AlL 6 6-03995 328 Ake 3
8-04979 124 Ak 6 8-04979 07' ANt 75

6-04979 087 Am 67
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AU 6LASS9 KAERI4LSo TARGETS -49)8 AN 14

8-04011 002 2ij 
w

I VP-04979- 059 16-335 06 Ar 18;0497CO060 Al -1576-0401 001 W I 6-04979 06 -All. -`0L' Z

5-0011 002 -49 2 l-L47T0S3 +4MC!5 --168
8-04205 038 Aj 2 1 8-04979---54 063 AZL. ' 61T
8"-7At 05 039IALS.680470T920 5 06 All. -:- 169

8-03303 01? A= 20-04979Fs 0 i0 AN. 1

StB -- 'i 97 g 099 An 1 8- 0 49? 9 -0 57 " .,U , AW .1-- ?

-- 04979 012 BYlL 17

0-0335 039 ~h 16 -04979 073A9 2

8-049V5 120 44 Ai 77 Z-04917 060 A19L -17-
B0-04979 061 AIL is

AEK GRAVEL 0 1ATERIALS9 TARGETS 1-04979 062 "AXL is
6-00829 0024 Aj 1 0-04979 063 -AN; 18
8-00829 005 AZJ. 1 6-04979 064 AL- is
6-01337 030 An. 1 8-04979O065 AIL - 9

6-049"09 066 AL 19A
A8- 030TA0e MATERIALS* TARGETS 8-04979 067 AL 19

8-03333 017 AR 14 8-,4979 018 AJ 19715035503 10( 168-'04970 072 AR 20+

8-03305 009 AMl 31-46 14 Al

5-03850 042 AK 1 8-04979 073 AN. 20-
8-03855 044 A 57 8-04979 094 AAN e3
8-03395 045 12 A 17 -04979 095 3M 86
06-03004 014 A. 1 8-04979 096 Aml 14

8-03004 013 AE. 1 -25 4 B

5-03804 002 An. 1 8-04979-101 AN 9;
8-03804 003 8V. 1 9-04979323 • 00 685
56-03804 004 AL 1 6.-03429 104 ABE 69
8-03804, 01 AN 2 6-04979 010 Am $9
8-03804 006 AlL 2 8-03979 110 Am 76
6-U3404 007 A 2-0334979 118 04 76
"3-60644 008 AlL 2 8-04979 119 ASK 77
8-03404 009 AlL 3 8-04939 1200 Am 6
8-03804 010 AUL 3 6-04639 125 A!L 2C'

8-03804 016 AN, 3 -38 0 m 5

8-03804 012 AL 70 3-08A 018 A 7 ANT PATERIALS TARGETS0-03847 0193 7 6
8-0 4909 0 20 A . 7 08-013 16 050 A mM 1

8-03904 021 AlL 4 6-01813 054 ASK 1
8-04979 022 AlL 8 0-02250 042 AM 18-04397 0316 AlL 8 -03231 002 An 549-04804 017 AN. 8 8-03 21 Ao4 " 58-0•4 , 0218 5 All 9 8-03431 002 54
6-03804 019 AL 5 8-0330 023 AME 54

8-03995 358 AAA 9 8-03303 024 AEK 54

3-04649 0120 AIL 5 -03635 0425 AM 59

6-04979 012 AL 10 9-03463 002 A1 55
1 8-04979 004 AR. 6 8-03463 004 il4 55

'-049T9 031 A. 63 8-03463 006 A 59t-04979 013 UL 6 1-03463 008 Am 55"8-04979 013 AEL 1 8-03463 009 AIM 568-04976 01? An .1 87-03463 010 Am 608-04979 01. AN. 7 B-03,03 044 Am 568-04979 037 AN. 1 -03463 012 ASK 568-04979 020 ARlL 1 8-03463 0495 AmN8-04979 023 ANL 1 0-03463 016 Am 61B-04979 024 A 1 -03463 055 8AB 57
8-03463 050 Arm 620-04979 024 A . 8 803463 057 ABE 610497-03463 020 ANm

0-04979 0243 AN. 13804a~5 m 7

-079 044 All. 13 8-03463 021 AL • s8 -J4979 025 ANL. 9 8-03463 062 AmN • o

0-04979 026 All. 14

5-04979 030 AEL 103-049*1 03 AO 1 -0346T• 029 AIN 59i• • +-•99 31 • .08-0." 63 030 AM 59
-€4979 032 A. 10 B-J3163 032967

-0979 03-v AV 51 6-03463 03 AAK 50
.o9 -04g79 03$ AEL u -36 03 AK 6

"5-497 03 .... i B-0-"J 046 AK 616... - 0497 9 037 AZ 12 B-03i o.1 04)7 AM3• 61:". 1 8 -04979 038 Al 12 8-03463 04•9 AR 61- 9*] -04979 039 AUD. 12 8-03463 052 AZEI 51|l-049)79 04+0 Al 12 9-03463 055 AVIl 62S604979 041 Al- 5J -03463 OS7 AK. 62,SO•~~904979 04)2 AID, 13 -36 08 2SB-04979 043 AIL ,13 504308 AK 6!• •8-0346S 1)59 ANK ++
B:• -04979 044 AIl, 13 5t-03463 061 A ,:•+• -64979 045 AZ, 14 9-03463 062 AUW K
6-04979 04*6 AL• 14

;:, .8-04,979 04? Al 14

Juy 16



ot!.-- 4= -A----"-Z=-- -g

O-C;463 64 AM 63PA'TUIA~re AAGETS-
8-03463 063 ASK 64 8-01418 -a5 ,ARK

::03463 066 AVI 64 8-01510 036 AmX(-03463 C67 ANK 64 8-01831 U37 AxK 6
8-03463 068 AMX 64 8-01818 038 AD( 7
9 -03959 014 AME 65 &-oil,.$ 039 AUX 7
8-03959 015 AEK 63 a-01±16 040 AIX 7
B-03959 016 AMX 65 a-01816 067 AIN 7
8-03959 017 AR' 65 8-01118 068 AIX
a-01805 040 AIM 6ýý 908-oLD 069 ANN
8-04805 041 AIX 66 6-011118 070 ASK a
B-04979 075 AIN 66 -01618 071 AM~ a
8-04979 084 AIX 66 8-01816 072 AIM 9
8-04979 087 AEK 67 8-01618 079 AEK i8
8-04979 090 AEM 67 6-01618 080 AAK z8
8-04979 092 AS! 67 8-01818 081 AINI 14
5-04979 091 ARM 67 B-01815 082 AIX 19
8-04977 097 AZH 68 0-01616 363 ARK 19
8-049379 098 AMX 68 e-01616 084 AM( 19
6-04979 100 AIM 6d
0-04979 103 AEK 6e ACHAD LEAD SASIC CAARlONATE (WHITE LEAD) WHITi
8-04979 104 AMX 69 PIGMEMTS. PAINT. NATfRIALv TARGET
8-04979 105 ASK 69 8-01818 ID47 AN 9
8-049791 114 AIM ag fi-01810 040 ArE 9
6-tn2f 002 AmX 2 a-01818 049 AIN 9
8-13522 014 AIM 2 8-01818 051 A2H 10
8-13522 016 AFX 2 6-0161b 052 AMX 108-13522 020 AV 1;-11 03 AX 1
R-13522 021 AMX 3 8-01818 085 AMX 19
8-13522 022 ALM 3 8-01618 066 AIm 20
8-03522 £23 AM 3 6-01616 067 AMX 20
8-13522 024 AMX 3 5-01613 088 Amm 20
8-13522 025 A2X 4 B-01818 069 ASK 20
8-13522 027 AIM A 8-01813 090 AM 21
5-13522 032 AMX 4 6-01618 097 AEK 10B-1.3522 036 A~d 4 8-01818 098 ARK 1.8-20000 001 AEK C9 8-01018 099 AV(4 11
8-20000 007 AIXd 70 6-01818 300 AL3M 11
8-20000 020 AM 70 a-C1618 lei1 AmK 11
B-2000C C49 AmX 70 8-01816 102 ASH 12
8-20000 260 &*t 70
8-20OCC 281 AIM 71 AENS GREEN PIGMENTS# PAINT, MATERIALS. TARGETS

8:01176 029 AmK 12AENA WHITE 016MENTSo PAINT. MATERIALS, TAFGETS 6-01176 030 AIXt 12

8-01175 004 A01 75 b-01176 031 ARE 12-03463 001 AMC 71 8-01176 032 Am 13
8-03463 005 AV.t 71 0-01176 033 AYIX 13
8-03463 013 AM 7-1 6-01176 035 AmH 13

8-03463 014 AIX 72 6-01176 C-36 AmK 14
B-03*63 017 AIN 72 8-01176 037 AIM 14,
5-03463 018 AIM 72 8-01176 038 AmK 14
8-03463 037 AIM 73 8-01176 039V AIM i4
8-03463 038 AIX 73 8-01176 041 AmK 15
8-03463 042 Am( 73 U-01176 043 AmK 15
8-03463 050 AMX 73 5-01176 043 A"m 15
8-03463 053 AIX 7A 8-02276 044 AME 16
8-03463 053 AMX 74 8-02250 041 A94 16
5-03463 0560 AME 74 6-02250 0439 AI 16
a-03463 060 AmK 74 6N-03355 0439 AmK 16
8-03959 010 AMX 74 8-03355 043 AmK 16
6-03959 012 AIR 75 8-03355 0450 AIM 17
8-03959 012 AIX 75 8-03355 050 AmC 17
8-03959 0763 AIX 75 8-03355 053 AAt 1I
8-04979 1176 AD( 76 8-03355. 053 AlL! 1
8-04979 115 Am 76 6-03355 054 AMY
8-04979 116 AIX 76 8-03355 055 AMI 78
8-04979 117 AW. 76 a-04642 00i MM~ 78
8-04579 119 Am 77 8-04642 002 A7t 79
8-04979 110 AIX 77 S-04642 003 ALE 79
8-04979 120 AIM 77 -04642 005 ALK 79
8-13979 0126 AV. 77 8-04642 005 AMX 79
8-13522 017 ARMt 5 8-04642 C10 AIX .80
8-13522 026 AMX 5 0-04805 043 Afm 80
813522 031 AMX 6 -097919 AX 8

8-000 20 AI 7 . 613522 029 AIM 17
B-20000 129 AIX 7c 8-13522 030 AM 18

B-70000 130 AMl 78 6-20000 2726 kmE 61
8-20C00 350 AIM 78 8-20000 22? el 8
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AEMIA CH4RI'41C OXIDE ICNROtE GREEN). GREEN, 0-01810 149 ýAZK 35
PIGMENTS, PAINT* MATERIALS, TARGETS 6-01018 IS$ ASK 35

8-01010 079 AIN 18 .0,80 1539 Ait 36
8-0118 080, AS t18 5-01010 170 'AIN 36
8-01818 081 AM 18 B-01810 171 AW. 36
8-01819 082 A 19 0-01016 172 AIN 36
8-01810 083 ARK 19 8-0181I 173 AZt 37
8-01818 084 ARK 19 3-03355 044 Alt 37
8-01018 065 AIN 19 B-03355 050 AJ( 82
8-(,181 086 ARK 20
8-(l181$ 087 AMt 20 AEV! METALLIC PIGNENTS, PAINT# MATERIALS,
8-01818 080 ASH 20 TARGETS
86-01816 089 AIN 20 8-03463 003 ASK 82
8-01818 090 AEK 21 8-03463 007 AEI 83
6-01816 108 AIM 21 9-03463 027 Ant 83
8-0181 109 lg AI 21 0-03463 029 AEt 63
8-01810 116 AZn 21 8-03463 031 ASt $3
a-01810 117 ASt 22 8-03463 033 Aft 84
8-01610 126 5'n 22 8-03463 035 ASt 84
8-01818 127 AEt 22 5-03463 039 .AM( 84
8-01818 128 AEn 22 8-03463 035 -UK 84
8-01818 129 AH 23 8-03463 040 A 85
8-01818 142 AdK 23 8-04979 106 Ant 85
6-01810 143 AZH 23 8-04979 107 Ant 85
8-01818 144 AIn 23 8-13522 005 ASH 37
8-01818 145 Ant 24 8-13522 009 Ant 37
8-01818 156 A Mt 24 8-13522 010 AEX 30
8-01810 157 AM 24
8-01818 166 Ant 24 AE812A ALUMINUM POli)ER, METALLIC P 3G8NTS, PAINT,

8-01810 167 Ant 25 MATERIALSe TARGETS
8-01010 168 Ant 25 8-04979 094 A' 858-01010 169 A•t 25 8-04979 0g5 A~t $6

8-04979 096 AXt 86
AENC RED PIGMENTS. PAINT, MATERIALS, TARSETS 1-13522 001 ASK 38

8-03303 003 A•t 81 8-13522 003 Ant 38
8-03303 004 AIM 81 8-13522 004 AEK 30
8-03463 051 AfN 82 8-13522 006 AIR 39
8-03463 054 AIM 82 8-13522 006 AIt 39

8-03995 358 AAA 1 8-13522 008 AIN 39
8'a3322 015 AIM 25
B-i3522 018 Ant 26 AENE OTHER PIGMENTS (COLCR WINONWIN), PAINT,
9-13522 028 Ant 26 MATERIALS. TARGETS
8-13522 035 AZt 26 8-01176 013 AZK 39

8-01176 014 AIM 40
AENCA FERRIC OXIDE IHEMATITE)t RED PIGMENTS. 8-01818 106 A]t 40

PAINT, MATERIALS, TARGETS 8-01818 107 Ant 40
8-01818 029 AMt 26 8-01018 112 ASK 40
8-01818 030 AEH 27 8-01818 113 ASK 41
8-01818 031 AEK 27 8-01818 11 i AK 41
8-01818 032 AM 27 8-01818 115 ASK 41
0-01818 033 AM 27 8-01818 120 Ant 41
8-01018 034 AEt 28 8-01818 121 AnK 42
8-01018 061 Amt 2s 8-01818 122 Ant 42
8-01018 C62 AX 28 8-01818 123 AIN 42
8-01:18 063 AIM 28 8-01018 124 Ant 42
8-01818 064 AEt 29 8-01810 125 AIN 43
8-01818 065 AZt 29 8-01818 134 ANt 43
8-01818 066 AEt 2 8-01818 135 AMn 43
B 0-01818 073 AEn 29 8-01818 136 Ant 43
8-01818 074 Ant 30 8-01818 137 AM 44
8-01818 075 AmH 30 8-01818 138 ARM 44
s-olelo 076 Ant 30 8-01818 139 Ant 44
-:01818 0?? Ant 30 8-01818 140 AEt 44

-8-1810 078 AIM 31 9-01818 141 MiRn 45
8-01818 091 A&W 31 8-01818 150 AIN 45
8-01818 092 Ant 31 8-01018 151 AnM 45
-8-0101 093 A 31 8-01818 152 Ant 45
8-01018 094 Ant 32 8-01818 153 Ant 46
8-01010 095 AEt 32 8-01818 154 AIN 46
0-01818 096 AEt 32 6-01818 155 ANt 46
8-01818 110 AJK 32 8-01818 160 AmN 46
8-01810 111 Ant 33 8-01818 161 AMt 47
8-01810 110 Am 33 8-01810 162 AIN 47
8-0161e 119 AIN 33 8-01818 163 Ant 47
8-01818 130 AIN 33 8-01818 164 AN 47
8-01818 131 A 4 8-01818 165 Ant 48
8-01818 132 AIM 34 8-01818 174 AV4 48
8-0181e 133 AM 34 8-01018 175 AMt 48
8-01318 146 AM 34 8-01018 176 AZK 48
8-01810 147 AIM 35 8-04642 007 AZt 06
8-01818 140 AEt 35 8-04642 C0O AIN 06

8-04642 009 AIN 87
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AIREA MICA* OTHER PIGMENTS (COLOR UtOSINI 9-022 025 F
PAINT, MATERIALSt TARGETS P-02250 024 A=.

B-01816 055 AIM 49 5-02250 C27 Au 6
6-01418 056 AEX 49 6-01250 020 ARM 1
8-01818 0S? ASH 49 6-02250 029 AN 6
8-01818 0S6 ASK 49 8-02250 030 Am 7
B-01810 059 tuK 50 8-02250 031 AIN 7
5-01810 060 AD 0 8-046805 001 AIN 7

8-04805 002 AIN 7
AENED ALUMINUM SILICATE, OTHER PIGMENTS (COLOR 8-046805 003 AJN a

UNKNOWN$ PAINT* MATERIALS, TARGETS 8-046805 004 AIN 8
i,8-04605 C05 AX aS~~8-01819 041 AKl 50 808505 •I

6-01818 042 AIM S0 8-04905 006 ARK a
8-01818 043 AVI 51 B-04805 007 A 9S6-0188 044 AINf 51 8-04005 008 AE 9

0-01818 045 AH 51 6-04805 009 9
6-01818 046 AM 51 8-04805 010 ARM 9

8-046as 011 AIRE 10
AEMF DRIERS. THINNERS, MEDIUMS# PAINT -1486C05 012 AU 10

MATERIALS* TARGETS 8-04805 013 AIM 10
0-03463 036 A04 8e 8,046805 014 Au 10
6-03463 040 AV 87 8-04605 315 ARM -1

5-03959 001 AMI 87 6-046805 016 Im. 11

6-03959 002 Am. 88 8-04805 017 AEN 11

8-03959 003 ATM 88 6-04605 18 AEN 11

6-63959 004 ASK 88 8-04605 t19 AIN 12

9-03959 005 AIN 88 6-04605 020 Am. 12
6-03959 006 AEH 89 6-04605 0?1 AV. 12

6-04805 042 Am. 89 6-04805 0?2 AuN 12
6-04979 106 Am. 89 8-046805 C23 AEN 13
9-04979 110 Am. 85 8-04805 024 ARK 13

8-04979 111 AmE 90 6-04805 025 ADI 13

0-13522 011 AEK 52 8-04e05 026 m.m 13

8-13522 012 AE 52 8-04805 027 AU 14

8-13522 019 ADE 52 8-04805 028 AuN 14
8-04005 029 AV1 14

AENFA RESIN, CRIERS, THINNERSt MEDIUMS* PAINT, 6-04605 031 A* I5

MATERIALS, TARGETS 8-04806 021 AJD 15

8-03959 007 AIN 90 8-04806 022 Am. 15

8-03959 008 ASE 90 8-04806 023 AEN 15

8-03959 009 A 90 8-046806 025 AEN 16

8-04979 094 A.IN 8 8-04806 026 Anst 16

8-04979 095 ASK 86 8-04806 026 A 16

8-04979 096 ANN 86 8-20000 163 Au 16

6-04979 098 ASK 68 6-20000 166 AIN 17

5-04979 116 AIN 76 9-20000 167 ARK 17

6-04979 18 A9K 76 8-20000 168 ANN 17

b-C4979 119 ASE 77
8-04979 126 AIN 77 AEO PLASTIC, MATERIALS, TARGETS

8-01176 012 ASO I

AENFAB ALKYD, RESIN, DRIERS, THINNERS, MEDIUMS# 8-03355 003 ADD 2SPAINT* PATERIALSt TARGETS 8-04642 013 AAX 6

5-01816 104 AME 52 6-04602 013 LEO 6

8-01818 105 AEM 53 8-04805 032 AgO 2

8-04979 101 ASK 91 8-04605 033 Aso 2

5-04979 102 AVE 91 8-04805 C35 ASO 3

8-04979 106 AIM 85 8-04605 035 ARO 3
6-04979 107 AEM 85 8-04805 036 AEO 3

t-04979 115 ASH 76 8-0480 03706 AO 3
TGES8-20490 CC 028 3z

AEN PAPER/CARDEOARD, MATERIALS. TARGETS 8-200C0 028 A.O 4
9-022!0 001 N I 8-2010C 228 AZO 4

8-02250 002 A 1 8-20000 229 ANO 4
s 8-02250 008 AEN 1 6-20000 230 ASO 4
6-02250 009 AIN 1 6-20000 231 ANO 5

8-02250 010 Au 2 AEP RUBbEf, MATERIALS, TARGETS
9-02250 012 ARK 2 6-03355 038 AEP 18-02250 012 AR 2 0-03355 010 ARP 2e-02250 018 AIN 2 8-03355 041 ARP I

6-02250 0o1 AU 3
-02250 019 Au 4 LEG TARO MATERIALS, TARGETS
-022508-13522 03 AQ 1

e-02250 012 Au 4 6-20000 4 AXQ 2I -02250 020 Au• 6 3-20000 225 AJQ 2
8-02250 Oil PLIS 3

6-02250 021 AIR S AEO TILE, MATERIALS, TARGETS

8-02250 023 AIN 4

8-02250 023 AuN 5 6-03q99 370 All 1J0-02250 024 9 5
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9-20000 114 Au 2 1-3995 063 .... 59
8-03995 06! .3cC 60AfT 1000, MATERIALaS TARGETS 8-039s 0"6 3CC 60

5-C0829 O77 AT 1 9-03995 067 ICC 60 A8-00829 083 AZT 1 8"03995 044 300 600-03995 361 LAB 1 8-03995 "49 100 656-03995 364 A .5 8-03195 070 am 151-03995 367 AAA 2 8-0391S 012 - 153-20000 15 ART 2 5-03995 082 Doc 688-20000 A6 AZT 2 8-03995 013 300 8
8-03995 014 am 69SE TERRAIN, 31CE',AOUNOS 8-03995 065 DOC 699-01049, 021 BE 1 8-03905 086 AC 698-01337 008 BGCC 3 S-0399S 087 DOC 698-0133? 009 MCC 5 8-03995 088 Doc 708-01170 015 DR 1 8-0995 144 w I8-nl.70 016 a1 1 8-03995 145 OC 1438-013130 033 31 1 5-03995 146 ED 28-003.'V 034 B 2 8-03995 148 MCc 358-03258 004 BMfD 2 0-03995 149 IWD 35

6-03258 (M06 B19I 2 5-03995 150 IM1 366-03258 007 BM1D 2 8-03995 151 31 38-03995 001 SGD 46 8-03995 152 aCC 28-03999 002 sCo 49 8-03995 153 IM 689-039C5 003 BW 49 8-03995 155 DcC 298-03995 004 BCD 49 0-03995 156 I=0 296-03995 005 BCD 49 5-03995 157 IS C 298-03995 006 BCD 50 8-03995 IS XG 298-03995 007 3so 50 8-03995 15s Boc 308-03995 008 BCD 50 8-03995 164 IMC 308-03995 009 30 50 8-03995 165 30 48-01995 010 BCD 51 8-03995 160 AG 48-03995 011 3C 51 5-03995 167 WCC 318-03995 012 wvD 46 8-03995 171 W0S 18-03995 013 DO 46 8-03995 221 Doc 99B-03995 014 130 29 5-03995 222 BM 998-03995 015 300 29 J-03995 231 m 28-03995 016 BCD 29 6-03995 234 KpOc 58-03995 017 BCD 123 8-03995 235 AFCA 68-03995 01 W-D 123 8-03495 237 am 18-03995 019 DO 123 6-03995 239 y 15s8-03995 020 3O 124 8-03995 240 BY 158-03995 0;1 WD 124 8-03995 241 37 15
8-03995 022 BCD 124 5-03995 246 BFC5 68-03995 023 BCD 124 8-03995 248 lS10 6 C J8-03995 024 DGD 125 0-03995 249 31.A 78-03995 025 3D0 125 8-03995 250 30CA 78-03995 026 300 290 B-0199S 251 I10M 78-03995 027 Dc 8 8-03995 252 IPCA 78-03995 028 BM 69 8-03995 253 BFCA 88-03995 029 300 69 8-03995 254 B-PcA 8"8-03995 030 BDG 69 8-03995 255 B1CA 88-03995 C31 BG0 126 8-03995 256 3IC. 8B-03995 032 BCD 126 8-03995 257 3104 90-03995 033 ROD 127 5-03995 2S6 1P4 98-03995 035 BCc 46 8-03995 259 BFCA 98-03995 036 SM 26(, 8-03YI95 260 H.CA 95-03995 037 DGc 260 8-03995 261 FCA 108-03995 038 50D 260 8-03995 262 BFCA 10B -03995 039 500 261 8-03995 263 5,C4 108-01995 040 30 261 8-03995 264 B310 108-03995 Ci1 BCD 261 6-03995 265 RNA4 118-03995 042 BCD 261 8-03995 266 BSCA 118-03995 043 SC e 8-03995 267 BF3A 11
8-03995 044• BG s 8-03995 270 BE 2
0-03995 045 Do 194 " 8-03995 271 BF 16
6-03995 046 BCD 194 8-03995 272 BFA 18-03995 047 3C 144 6-03995 2T3 314 1
8-03995 048 bM 195 8-03995 274 SPA 18-03995 049 BG5 195 8-03995 275 B3A 18-03995 050 3G 3 6-03995 276 BPA 2
6-03995 r. 0 3 8 6-03995 277 314 2
8.03995 C52 C G 3 8-03995 278 SPA 2
b-03995 053 IC 99 8-03995 279 IPA 29-03995 056 =O 5 6-03995 280 BFPA 3
8-03995 057 SOC 56 8-03995 281 Brk 3
8-03995 058 bx 58 8-03995 2812 BIA 38-03995 C59 IC 58 8-03995 283 SMA 3B6-03995 060 VX 59 8-03995 284 BPA 4
-- 03995S 8,a I $9 8-03995 205 BSA 4: 8-03995 062 W:C $9 8-03995 286 D1A 4

July 1967

60



SAIMEA NICAo OTHER PICNEUTS |COLOR #NKNDVN 8-02250 025AuL 5

SPAINT# -ATERIALS TARGETS 0-02230 026 A5 6
9-01818 055 AIN 49 5-02250 C28 AEK 6"Isle81 056 AR 49 8-02250 029 AIN 6
9/ -01811 05? AIN 49 9-02250 029 AgDN 6
B• -01818 058 AR 49 C-02250 030 An 7

8-01616 059 AIN 50 0-02250 031 AIU 7
3-01818 060 AEN 50 8-04605 n01 AIN 7

6-04805 002 AIN 7
AERES ALUMINUM SILICATE. OTHER PIGMENTS ICOLOR 8-04805 003 Aw 8

UNKNOWNI PAINT. MATERIALS. TARGETS S-04805 004 iZ 8
0-01818 041 AM 50 8-04805 005 ARU 8
8-01818 042 AUI 50 8-04805 006 A= a
8-01813 043 AR 51 8-04805 007 j.1 9
8-01818 044 AM 51 8-04005 008 kami
8-01818 045 AW 51 8-04805 009 AIN 9
8-01818 046 AIN 51 0-04805 010 AIN 9

8-04805 Col AI 10
AERF DRIERS. THINNERS, MEDIUMS. PAINT. 8-04805 012 AIN 10

MATERIALS. TARGETS 8-04805 013 AIU 10
3-03463 036 AI 87 8-04805 014 AU 10
8-03463 040 ARK 8/ -04805 315 AU 11
8-03959 001 AI 87 S-C4805 016 AI 11
8-03959 002 AU 88 8-04805 017 AUN 11
8-03959 003 AU 88 8-04805 C1e AU 11
8-03959 004 AUK 88 8-04805 019 AEU 12
8-03959 005 AU 88 r-04805 020 AU 12
6-03959 006 AU 89 8-04805 021 AIM 12
6-04805 042 AZH 89 6-04801 022 AI 12
S-04979 106 AUK 89 8-04805 C23 AK 13
6-04979 110 Alh 89 8-04805 024 ALK 13
8-04979 111 AU• 90 8-04805 025 Ar 13
8-13522 011 AU 52 8-04805 026 AEN 13
6-13S22 012 AEM 52 8-04805 027 AU 14
8-13522 019 AU 52 8-048C5 028 AUN 14

6-0480S 029 AEK 14
-04:05 130 AIN 14

AERFA RESIN, DRIERS, THINNERS. MEDIUMS* PAINT, 8-04805 0301 A 14
MATERIALS, TARGETS 8-04806 021 AU 1s

B-03959 007 AI 90 8-04806 022 AUR 1s
8-03959 008 AM 90 8-04806 023 AU is
6-03959 009 AU 90 8-04806 024 AU 16
6-04979 094 AM 85 3-048C6 025 AUR 16
8-04979 095 AR 86 8-04806 026 AU 16
8-04979 096 Azi 86 8-20000 163 AIN 16
6-04979 098 AU 68 8-40000 166 AU 17
6-04979 116 AEM 76 8-flC0' 167 AI '7
6-04979 118 AI 7b 0-20=4C 160 AU 17
8-04979 119 AU 77
8-04979 126 AIN 77 AEO PLASTIC, MATERIALS, TARGETS

8-01176 012 A.0 1
AENFA8 ALKIVO RESIN. DRIERS, THINNERS. MEDIUMS. 8-03355 003 AnD 2

PAINT. MATERIALS. TARGETS 8-04642 013 ,A1U 6
8-01810 104 AI 52 8-04642 014 AMA 6
6-01818 105 AEU 53 8-04005 032 .m0 2
8-04979 101 AIM 91 8-04805 033 Am 2
6-04979 102 AUK 91 8-046805 034 MO 2
6-04979 106 AM 85 8-048C5 035 AZ0 3
8-04979 107 AUK 85 8-04805 036 AmD 3
8-04979 115 AS 76 8-04805 037 MO 3

8-04979 0C6 AO 3
AEN PAPER/CARDBOARD. MATERIALS, TARGETS C-20CCO 028 Am 4

8-02250 001 AIM 1 0-20CCO 228 A30 4
6-02250 062 AUN 1 6-20000 229 Amo 4
8-02250 008 AE 1 8-20000 230 Ao 4
8-02250 009 m 1 8-20C00 231 Am 5
8-02250 010 AFN 2
8-02250 Oi1 AI 2 AEP RUBBER, RATERIALS. TARGETS
8-02250 012 ASH 2 6-03355 036 AEP 1
3-02250 013 AU 2 8-03355 040 AEP I
8-02250 014 AI 3 8-03353 041 AXP 1
8-02250 015 AU 3 1-Z642 011 AlP 2
6-02250 016 AIN 3
8-02250 017 AIN 3
8-02250 018 AUN 4 AEQ TAR. MATER4LS 11GcTS
8-01150 019 AlM 4 8-1352- AEQ 1
;-02250 020 AIM 4 8-200, AM 2
8-02250 021 AU1 4 8-20WC AA,; 2
8-02250 022 AUD S
8-02250 023 AUN AER TILE. MATERIALL* IARGETS8-02250 C23 An 5

8-02230 024 AS 5 8-03995 !to An I
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8-03995 267 BA 4""-0399S 28•6 rA 5 8-01370 039 I 105-03995 269 -• -01370 042 u 10
5-03995 290 B T-03995 054 U 108-03995 291 WU 6 8-03195 o0l Doc is
8-03995 292 BMA 6 G-03995 073 ic 158-03995 293 a 6 0-03995 OSu BE 118-099 24 t" 7 8-03995 094 DWI 16
8-03995 295 VDA 7 8-03995 141 DoC 28

6-03995 296 7B-03995 154 3G 28-03995 297 M 7 8-03995 168 Be 98-03995 298 MA 8 8-03995 169 ;c 96-03995 299 IFm 8 8-03995 170 Do 43-03195 300 SfA 8 6-03995 171 DoE I
8-03S95 301 BFDr 8 8-03995 172 M I
8-03995 302 BEA 5 8-03995 t73 s183 28-03995 303 VA 5 8-03995 174 I0 48-03995 303 1A 6 6-03995 175 W0A 1
8-03995 305 BFA 6 6-03995 16S amC 63
8-03995 306 BYA 6 5-03995 230 eJ 11
8-03995 307 SPA 6 8-03995 232 a i16-03950 308 BYA 7 8-03995 233 BE 11
8-03995 309 BpA 7 0-03995 243 BY 168-03995 310 BYA 7 8-03995 244 IF 16
8-03995 311 SPA 8 8-03995 245 3F 166-03995 316 BF 17 0-03995 3Z2 31 12
8-03295 318 BF 17 8-03995 313 3B 128-03995 337 BH 9 8-03995 314 BE 128-03995 338 BB 9 8-03995 334 M 38-03V95 339 SH 10
6-03995 340 u 10 GEE RURAL* TERRAIN, &ACKGAOUNoS8-03995 341 S? 1O 8-03995 075 BE 128-03995 342 Be 10 6-03995 076 BE 13
8-03995 343 3 8-03995 OT? BE 138-03995 344 3 11 8--3995 078 BE 13
8-03995 345 AR 11 8-03995 079 BE 136-03995 346 Be 11 8-03995 060 BE 148-03995 347 H 12 8-03995 0e9 WC 28-03995 348 Ua 12 8-03995 090 BGC 28-03995 349 B 12 8-03995 091 3CC 28-0399s 351 M 12 6803995 092 WC 143(B-03995 353 Z3 13 8-03995 093 SOC 18-03995 354 SH 13 8-03995 093 MC 16

8-03995 096 DOC 168EA FLATs TERRAIN, SACRC.RaOUS 8-03995 097 3CC 17
8-01049 022 U 3 B-03995 09g SC 178-C1370 003 E .3 8-03995 099 IC 178-01370 004 B 3 8-03995 100 OCC 178-01370 005 BE 3 8-03995 101 oCC 188-01370 C09 B 4 6-03995 102 3xC 168-01370 oj o 1 8-03995 103 MC 188-01370 oil BGD 1 8-03995 104 DcC 188-01370 013 BE 4 8-03995 105 DOC 198-01370 014 a? 4 8-03995 106 3C 198-01370 016 BE 4 8-03995 107 DCC 198-01370 021 DR 8 6-03995 106 3=C 196-01370 02Z2 BE 6-03995 109 WC 200-01370 C26 BE 5 8-03995 110 BCC 206-01370 029 5 8-03995 11 BCC 206-01370 032 53 6 B-03995 112 DOC 208-01370 035 BE 6 B-03995 113 DOC Zi8-01370 C36 B 6 8-03995 114 DCc 21

8-01370 041 32 6 6-03995 115 SO 21
9-0325a 001 BE 7 5-03"5 116 SO 21
8-03256 002 It 7 8-03995 117 SOC 228-03258 C03 BFCA 5 8-03995 116 3WC 22

8-03995 119 3C 22SeC HILLY# TERRAIN, BACKGROUNJDS 6-03995 120 BCC 22
8-01370 027 BE 7 6-03q95 121 WC 23
8-01370 040 BE 6-03995 122 SC 23
8-01370 043 8 6 8-03995 123 DCC 23
0-03995 315 E a 8-0395 %?4 DCC 23

8-03995 125 b-= 24
OW0 NIUTAINsUe, TERR3AIWN, CKG*t.JvS 6-03995 126 DCC 248-01049 023 BE a 8-03995 127 VOC 24

8-01049 024 BE 6-03995 120 We 246-01049 025 31 9 8-0399S 129 3C 25
8-01370 030 B 9 6-03995 130 amC 25
8-01370 031 u. 9 6-03995 131 3CC 25
0-01370 037 BE 9 9-03995 132 B= 25
8-01370 038 BE 60 -03995 133 am 26c 1-03Q95 134 DCC 26
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""-03995 135 em 26 8-00830 15 Sr
5-03995 136 AW, 26 5-00330 1S7 By 6
8-03995 137 DCC 27 5-00930 15 By 6
B-03975 138 WX 27 8-90030 171 I 7
5-03995 139 DOC 27 9-0033 In7 U 7 0 1

o-03995 140 ICM 27 9-00830 173 IF 7
8-03995 142 3WC 28 8-01*30 174 IF 7
8-03995 143 DCC 28 8-00430 175 I F
8-03995 176 xx 70 5-00530 176 1F 3
8-03995 177 DOC 114 8-00•31 177 IF 8
8-03995 179 acC 104 9-00030 1M 61 8
B-03995 180 WXC 104 8-00130 t?7 It 9
6-03995 11 DOC 112 5-00330 1oo I1F -
8-03995 162 ACC 112 8-00830 189 IF 9

:-03995 103 DOC 112 8-00830 1"0 F1 9
:-03995 184 SM 55 A-00830 195 By 10
0-03995 186 3CC 63 B-00830 194 IF 10
8-03995 18? I=C 64 8-00830 19? UP 10
8-03995 163 iC 64 8-0080 196 B1 10
8-03995 169 DBC 64 8-01035 001 B1 11
8-03995 190 3C M4 8-01035 002 by 1U8-03995 191 OC 65 "01035 003 IF il
8-03995 192 SOC 1 6-01035 004 a? 116-03995 193 iDC 65 4-01035 005 B1 123-03995 194 DOC 113 8-01035 006 IF 12
8-03995 195 WIC 34 "-01035 007 By 12
8-C3995 196 icc 105 801C35 003 AT 12
8-03995 197 BDC 61 8-01033 0O9 IT 13
8-03995 198 ic 61 8-01035 010 b1 13
8-03995 199 iCc 61 5-01176 047 By 13
8-03995 200 icC 61 B-01370 024 I1 138-03995 201 BiC 95 8-01370 025 IT 14
8-03995 202 icc %6 85-1go18 012 1 1I
8-03995 203 3GC 96 8-0181 2 025 ' 14
8-03995 204 b: 26 8-03195 23M k' 14
8-03995 205 icc 96 8-03995 239 3? 159-03995 206 B3C 98 "-039"5 240 By 15
8-03995 20? DOC 97 8-03995 241 3? 15
8-03993 203 iCC 97 1-03995 242 31 15
8-03995 209 3CC 97 0-03995 243 IF 168-03995 210 ]OC 97 8-03995 244 1f 16
8-039g5 211 DCC 98 8-03995 245 I1 16
3-03995 212 BOC 98 8-03995 271 S1 16
8-03995 213 Bw 98 a-03995 316 31 17
8-03995 234 *c 67 8-03995 317 by 1t
8-0399g 215 bm; 67 B-03995 316 By 17
8-03995 216 scC 67 8-031S5 322 " 2
8-0399S 217 am 65 8-04804 003 IF 13
0-03oO 3 218 DOC 99 8-04804 009 I1 1i8-03995 219 Wc 67 8-04104 016 By 1I
8-03995 220 BCC 1U3 3-04304 017 By Is
8-03995 223 iw 34
8-03995 224 -GC 34 SFA CULTIVATEDo SOILs SCGGAOUOS8-03995 225 amC 34 8-03995 272 "A I
8-03995 226 icc 35 8-0399S 273 I1Y I
8-03995 221 acc 8-33595 274 IPA 1

6-03995 22S A N . 8 03995 275 ilk I
8-03995 229 I 8-03995 274 531 2

IAF soL, GACKCROUNDS 8-03995 277 n 2
UP OI. -083 06 -03995 273 376 2

8-00830 006 z 1 8-03995 279 SIA 28-00830 009 I 1-03995 28I SN 3

3-00830 0109 3? i-03995 261 RYAt 3
8-00930 01l BY 2 B- g995 282 IPA 3
3-00830 012 By 2 5-03995 233 S31 3
0-00$30 013 81 . 8-03995 234 SI 4

1-00230 014 31 2 0-039"! 2S5 IPA 4
8-00430 015 iF 3 A-03995 286 I•l 4
8-00530 0M6 By 3 4-03995 267 31k 4
8-00330 045 By 3 "-03$95 243 "A4 5
0-00830 046 By 3 8-03"9S 209 IPA 5

8-00830 047 37 4 8-039S5 302 sph 5
a-0080 04. IF 1 6-03S95 303 331 s
8-006O O06 51 4 5-03,95 304 

IF A
86-00830 04? 1 4 3-03995 305 Bl1 65-00630 0946 5B 5 5-03S 306 IPA 6
8-00430 094 ST 53 0 9 5 30 k 6

-- ;soo~oo6 ' 9-0399S 301 IW 6

8-00830 135 By 5 6-03995 308 Il1 7

9-00830 136 97 5 6-03q9S 349 I31 7

6-00430 155 3F 6 A-0199S 310 3lkY 7
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BFA S 9 lF&A SANOY LOAN* NOWIRATeLY COARSE-

6-00630 005 A$EA 1 TEXTURED. SOIL AACOGANUNDS
6-00830 007 PE, 1 6-00130 053 uPm 1

6-00630 033 Pa 1 2-00830 0S4 sim 1

6-00830 034 PICA 1 6-00030 055 RDA 1

6-00830 035 PCA 2 8-00130 056 DNA 1

8-00230 036 WPCA 2 1"00830 0S7 am 2

8-00830 107 I-cA 2 6-00630 056 P1M 2

8-00830 108 PIA 2 8-00830 077 PmL 2

8-00630 139 PI.A 3 6-00630 078 8u 2

8-00C30 140 PCA 3 S-00430 093 8 3

a-00030 199 PIA 3 8-00630 095 PPAM 3

6-0C030 200 Dyck 3 6-00$30 121 Sim 3

6-00430 201 PICA 4 6-00830 122 V8DA 3

a-00830 202 3ICA 4 6-00830 129 "m 4

8-01337 025 IPA I, 6-00830 130 M1A

8-01339 003 IYCA 4 8-00630 191 PMA 4

8-01339 004 IPCA 5 6-00830 192 P18D 4

6-01339 005 BIC. 5 6-00830 193 WPIA 5

a-01339 006 PC.A 5 8-00830 194 PA 5

6-03258 003 RPCA 5 9-01337 031 Pm S

6-03995 056 PCC '68 -01339 007 Oyu S

6-03995 057 DOC 58 8-03995 290 PMA 6

a-03995 058 3CC 56 6-03495 291 ]P18 6

8-0399s 059 3G0 58 8-O399g 292 "mDA 6

5-03995 060 3C= 59 B-03995 293 DIVA 6

6-03995 661 3=C 59 5-03995 294 Ink 7

8-03995 062 we0 59 6-03993 29S SIDA 7

6-03995 063 3ZC 59 6-03995 296 sPP 7

8-03995 065 3= 60 6-03995 297 PPM 7

8-03995 066 D/c 60 6-03995 298 STU6 8

5-03995 067 aCm 60 8-03995 299 IPM 8

8-03995 )66 aC= 60 6-03995 300 mPP 8

6-03995 153 3= 68 6-03995 301 PPM a

8-03995 235 PICA 6 2-03995 320 hA, 1

6-03995 246 8PEA 6 6-03995 321 AMG 1

8-03995 247 3PEA 6
8-03995 246 BFCA 6
8-039g5 249 DNCA 7 SF06 FINE SANDY LOAN. MOSERATELY COARSE-

6-03,9. 250 BPA 7 TEXTURED@ SOIL* BACKGROUNDS

5-03995 251 PICA 7 B-4083C 066 PrOP 1

s-03995 25M PCA 7 8-00830 C69 3183

8-03995 253 sPlA a 6-00830 069 lOPD I

6-03995 254 PICA a 8-00630 070 almP 1'

6-03995 255 ZICA a 6-00830 073 Pla 2

5-03995 256 BPCA a 8-00830 074 Paft 2

8-03995 257 PICA 9 8-00830 005 PIIO 2

8-03995 258 PICA 9 -6-00830 C06 a1pt 2

8-03995 259 BPEA 9 8-00630 067 33 3

8-03995 260 PCA 9 S-0C830 086 BP18 3

6-03995 261 PAM 10 6-00030 IC3 "6 3

6-03995 262 PICA 10 6-00630 104 36 3

6-03995 263 PICA 10 -C00130 137 P8 4

6-03995 264 PI•A 10 8-00630 138 PIN 4

8-03995 265 OICA 11 6-00830 141 P183 4

6-03995 266 BPCA 11 5-00830 146 PMAP 4

9-03"95 267 BPCA u 6-00630 147 am28 5

6-04602 001 PE. 12 6-00630 148 Ins3 5

6-04602 002 PICA 12 6-00830 163 Pm S

8-04602 003 BPEA 12 6-00830 164 8am6 5
5-04804 007 sPEk 12 8-00630 165 31L26 6

6-C4804 010 PEIrA 13 6-00630 166 By= 6

6-04604 011 PI'.A 13
6-04804 012 IPCA 13 8FEA LOAM, NEDIUP•N-¥EXTURE0. SOrL•A 8CKGROUNOS

6-04604 013 PEA 13 6-0060 017? PAm 1

6-04604 014 -P, 14 6-00830 016 im i

6-04979 090 AhE 67 B-00630 019 P1 I
6-00630 020 SPIA I

6FC8 LOANV SAMO, COARS--TEXTUREO. SOIL. 6-00630 059 PEA 2

-AC.?GROUNS 8-00830 050 1116 2

8-00830 111 P110 1 8-00130 052 1v36 2
= 8-00830 112 syi 1-00630 059 &1"A 3
5-00830 115 PPCP 1 6-00630 060 P'r 3
6-00830 116 PEM 1 6-00l30 062 Psu 3

6-00830 064 P13 3
6-00030 075 PlrA 4
8-00'30 076 PUSA 4
8-00830 070 ilnA 4
6-00680 Coo0 31M 4
6-00630 082 E13 S
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b-00830 084 1116 5 t-00830 114 311 4
6-00830 0G0 314 5 41- 10306 Its 511 5
5-00630 092 IM3 4jj G- 30 12 11"A 5
6-00130 131 111 6 8-0013 127 uflS 5
: -00830 132 Usk 8 PA-00S30 128 37-3 5
0-00830 133 am 6 6-00830 151 1114 6

6-00830 134 31u. 6 6-00130 152 U1FA 6
9-00830 141 VIA. 7 0-00830 153 111 6
5-00830 142 am3 7 5-00830 154 311k 6
a400130 159 am1 7 8-00330 183 IM1 7
8-00830 100 1V3A 7 "-00130 184 am7 7
5-00890 161 31m a 9-00830 185 BM1 7
8-00630 102 SVI4 8 9-00830 186 amP. 7
e-01170 049 1114 2 5-01018 021 BIT& a8
8-01818 022 11M4 8 9-03995 311 SIVA a
8-01810 024 B1Y" 9 6-20000 238 317A 9

5-20000 239 SI 9A
lIES SILT LOAN. Nfr -TfEX7000 SOIL* 8-20000 240 af 9

BACKGROUNDOS 8-20000 241 VIR 9
5-00830 021 sr 1S-21)000 242 VIAk 10
6-00630 022 317 I 9-200,;Z 243 511 10
8-00830 023 am 1 8-20000 Z-1 511 10
R-00030 024 313 1 8-20000 245 SIR 10
"5-0830 025 FM3 2
5-00830 024 i13 2 SPIC SILTY CLAY LOAN, NODEMATELY iý:?*-TEXTURED,
8-00030 02? 113 2 SOIL. SACKC8OUNDS

5-00330 021 313 2 8-20000 234 3112 1
5-00830 042 am3 3 ^-20000 235 amI 1
5-00230 043 111 3 5-20000 236 511 I
0-00830 044 sin1 3 8-20000 237 1110 I

8-083 01 331~'SMC CLAYx FINE-TEXTUhEO. SOIL# GACGRGft0NWIS
3-00630 083 am3 4 r,-ooe' 0oi B7cC 1
9-008W0 089 673 -0080" 002 I=C I
9-004110 091 am3 4 5-00830 003 BMO I
5-00830 098 am 5 5-00830 004 s7cc 1
6-00030 100 am3 5 5-00830 097 VacC 2
a-00830 119 17131 5 8-00830 099 Z7CC 2
0-00830 120 113 5 5-00630 101 siCC 2
8-00330 123 1am 6 5-00830 102 BlcC 2
8-00830 124 513 6 8-00830 105 InCc 3
8-00830 143 am3 6 8D-00830 106 By=C 3
8-08630 145 113 6 9-00830 117 amC 3
8-00830 149 amz 7 6-00830 1ts zp C )'
6-00830 IS0 am 7 5-00830 203 BFC 4
5-01818 016 113 7 5-00830 204 31cc 4
B-01818 017 am 7 5-00830 206 LO
8-01318 Ole ami 8 8-01337 008 B!"C 5

5-01818 C02 aw 5-01337 009 By=C 5
8-2018000 246 am 9-03995 234 11cc 5
0-20000 24? am 9 5-04979 075 AIN 66

-20C00 248 am 9
8-20000 249 am 9 SFK ORSANIC "ATERIAL. OTHER CONSTITUENTS#

8-2000 50 3 ioSOIL. 8ACKGaOUNDS
8-20000 251 am3 10 5-00830 179 11M I

5-00030 180 a1m 1
8-20000 252 am t0o083 8 is

8-00025B-00830 182 117 1

8-20000 25S am 11 SFND GRAVEL ILESS THAU 3 INCH SIAMET!R1.
OTHER CONSTITUENTS. SOIL. 8ACKCOIOINGS

SFIEC SILT. NEDIUN-TEXTURE-o. $OR*. ACKGROUNS 508009 12
8-00830 1039 11 1

"8-3995 23? MWE 1 -00830 070 1125 1

5314 CLAY LOAN. MODERATELY FINE-TEXTUREO. SOIL. 5-08014 32
02 11 -00830 165 3121 5

" 3-00630 028n -00830 106 319 6
5-00830 031 3114 1-13 08 A

3-080 30 3148 -01337 003 STU 1
6-00830 032 41 5-099 24I10

5-01337 03? ARE4 2
5-00830 032 IVFA 2

8-00830 039 3134 2 GFNC COMBES 43 TO 10 INCH DIAMETER19 OTHER
8-00830 040 am1 7 COKSTITUENTS. SOILe SACRCOUNOS9-039"S 329 A~AG
5-00830 001 am14 3 G-39"~ 330 4AW 4
8-00030 003 am3 3 8-0397J 331 AMC
6-00830 011 amR 3 "-3995 332 AAG &5-00830 072 IWA 3 809532 M
8-00830 109 1114 4
9-00836 110 am1 4 "-3"S5 303 AAM 5
5-00830 113 UFAk 4
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UPHO STONES ("REATER THAN 10 INCH DAIAMTER). BPIX SECATUR, stRIest SOIL. ACGROUNDS
OTHER CONSTITUENTS. SOIL. BACKGROUNDS 6-00630 049 aum 40-00830 16? B16 1 &1300830 091 371 4

5-00830 166 am8 I0-00830 169 BYRD 1 IFIN DOILINS SERtIES. SOIL, BACKGROUNDS8 -00830 170 319 1 6-00130 125 &M.A 5
8-03258 004 3B1 2 B-c0830 126 Iam 58-03238 006 319 2 6-01611 021 ~am a803995 173 B11 2
6--0399S 355 BID 2 Sf10 000CiM. SERIES SOIL* UMAACOAUNDS
Z-03995 369 A" 5 "-00630 144 gym5 4

5-00$30 146 an0 4BFIA AGlEAM. SERIES, SOIL, BACKGROUNDS 9-01016 016 awn 68-00630 029 W1IN 2
5-00830 026 311 2 BPIP GRADY, SERIESo SOIL* BACKGROUNDS8-00830 027 a13 2 8-00830 121 DiMA 38-00830 026 BM1 2 8-00030 122 Dy" 3

SF16 AIKEN, SERIES, SOIL, BACKGROUNDS801602 r S
8-00830 029 BlED 1 SF10 GREENVILLE, SERIES. SOILv BACKORUNS8-00830 030 DIVA 1 8-00630 057 Iam 2
8-00630 031 lBlA 1 8-00830 056 310 2
8-00030 032 31-7A 1 B-C0630 159 BnM 7

-00630 160 BTU6 7IFIC AKROU, SERIES, SOIL, BACAGA0¶JNOS 8--00630 161 3136 6
8-00630 075 3116 A 8-00830 162 BIV 68-00630 076 311 4

SFIR GUTNRIE* SERIES* SOIL, BACKGROUNDSSFt0 ALANANCEs SERIES, SOIL. BACKGROUJNDS 800630 149 am3 7
5-00630 J23 BM3 6 -0801 a 76-00010 124 BIE 6 806010 33

BFIS I4AIMAXANU9 SERIES, SOIL. 8ACKGROUNDSOFIE ALBION* SERIES, SOIL. BACKGROUNDS 8-01616 016 BM3 7
0-00830 062 8711. 5
8-00850 054 DIVA 5 EF17 HALL. SERIES, SOIL. BACKGROUNDS

800030 066 3103 16717 ALONaS0, SERIES, SOIL. BACKGROUNDS 8--00830 066 2711B 1
8-00830 203 MeC 4
8-00830 204 B1CC 4 9FIU HAPAKUA. SERIES, SOIL. BACKGROUJND$
6-00830 205 D~cc 4 9-00630 079 373 A0-00030 206 BlOC A. 8-00830 060 BM1 4

$FIG BARNES@ SERIES, SOIL. BACKGROUNDS 8711 HERRAOURA& SERIES, SOIL. IACKGROU310S8-00830 067 BIDA 3 8-00630 021 ams 18-00630 086 BID3 3 8-00830 022 Dru I
8-01616 cl? DIED 7 8-00830 023 Am3 I

37111 8LAKELY, SERIES, SOIL, SACKGRO UND S 6-00830 024 EVE 1
B-00030 062 3711 3 GFIV JOPLIN. SERIES* SOIL. BACKGROUNDS8-00830 064 B13 3 8-00630 090 BM1 5
8-C0030 163 BllA 7 -0309 By 55-00830 164 DIVA 7-03 92 318-00830 185 DIA 7 SF11 MARSHALL. SERIES, SOIL, BACKGROUNDS
8-00830 166 DIFA 7 3-00630 119 BM1 5

SF11 CLAREVILLEs SERIES, SOIL. BACKGROUNDSS-03010 DD 5
8-00630 105 IPCC 3 BFIZ MATANZASs SERIES. SOIL, BACKGROUNDS8-00830 106 B1cC 3 B-00830 117 37CC 3

BFIJ CLARION. SERIES, SOIL* BACKGROUNDS 8-00830 118 BlOC 3
8-00830 017 5711. 1 9FJA NAURY, SERIES, SOIL, BACKGROUNDS
8-00830 016 313A 1 3-00030 061 8715 4
8-00830 019 BF11. 1 8-0063 063 BIM 4
0-00630 020 DIVA 1 8-01510 020 u11 A

IFIK COLLINOTON. SERIES. SOIL. BACKGROUNDS SFJB NOAULA# SERIES. SOIL. BACKGROUNDS9-LI339 007 s101 5 5-00830 037 DIVA 2
8-00830 036 DBpS. 2eFIL COLTS NECK. SERIES, SOIL, BACKGROUNDS 0-00830 039 DIVA 2

8-00630 049 B116 2 0-06830 040 UFlA 28-00830 050 BMV 2 8-00830 127 DIVA 5
8-C063 051 3136 2 Be8O16 a8-0v8i30 052 DIVA 2 306016 ll
8-00830 C59 31M. 3 BFJC NAALE)6J. SERIES. SOIL, 8ACKGROUNDS8-00830 060 DIED. 3 8-00830 061 B1VA 38-00830 111 D1cD 1 6-00030 063 DIM 3
8-0C830 i12 D1CB 1 8-00630 151 a1I 6
8-00830 141 DFIL 7 3-00030 152 DIVA 6
3:90030 142 lFlA 7 5-00630 153 B116 6

I-0161 024 DBlL 9 8-00830 154 BIVA 6
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SI'Jr, ONMfNAs SERIE1S, SOIL@ BACKGROUNDS OUJT TILSITv SERIES. SOIL. GAC*ERUUNDS
31-00630 131 urn 4 B-00630 143 DID '6
5-00630 132 171A 6 6-00630 143 -3tD 6

brit COKALA, SERIES# SOIL* AVA(ROUSUS IFJU VERNON. SIRIES. SOIL. tAtUCR 0ICS
8-00630 109 IVA 4 6-00830 103 BIDS 3
8-00830 110 DIVA 4 6-00830 104 am 3
8-00830 113 DIA 4
8-00830 114 DiVA 4 8FJV WELD* SERIES. SOIL. 6ACKRGOUSS F"I -00110 133 am 6 i

iFJF ORANGE0UR6. SERIES. SOIL# BACKGROUNOS C-003O0 134 3m 6
8-00130 II1 BaA 1 8-00830 131 no 4
-8-00!0 116 BPB 1 8-00830 138 am 4
8-00830 147 310 5
6-00630 14I ;sma S IFJW WINOTHORST9 SERIE SOIL# SACKGROUNDS

"8-00030 107 am 2
8FJG ORIENTE. SERIES* SOI* BACKGROUNDS 5-00830 10* 31" 2

8-00830 101 3100 2 6-00030 199 DICA 3
6-00030 102 am 2 6-00830 200 3106 3

6-00830 201 IFCA 4
8FJH ORNANt SERIES. SOIL. BACKGROUNOS 6-00030 202 Am 4

6-00830 097 3,C0 2
6-00830 099 1CC 2 IFJY ZANSSVILLE. S9.RIE.b SOIL, 9ACKGROWS

8-00630 041 BR 3 3
BFJJ PENN@ SERIES. SOIL, BACKGROUNDS 8-00130 042 BMD 3 I

8-00830 09o 31 5 8-00830 C43 3m 3
8-00830 100 3733 5 0-00830 044 aI 3

BFJK PIERRE. SERIES. SOIL. IACKGRO mS SFK MINE1ALS, SOIL. BACKGROUNOS
8-00630 071 BDA 3 5-04GC4 001 six 1
8-00830 072 3F71 3 B-04804 002 B1K 1

6-G4804 003 AM I
SFJL PUTN17*1 SERIES, SOIL. BACKGROUNOS 8-04804 004 I3 1

"6-00830 06B 31DB 2 5-04804 005 31 2
8-00830 086 31D3 2 8-04804 006 BK 2

5-04804 015 311 2
8FJM QU!I009 SERIES. SOIL. BACKGCROUNS 6-048C5 040 A

8-00630 001 BlOc 1 8-04805 041 311 2
B-00630 002 bloc 1 9-04979 074 Bg
8-03030 003 BIGC 1 0-04979 077 31 3
8-0o830 004 BlOC 1 6-04979 082 A

8-04979 084 SK 3
8FJN RUBICON. SERIES, SOIL* BACKGROUNDS a-04979 085 RK 3

9-00830 005 BEA 1 8-04979 086 an 1
8-00830 007 310, 1 6-04T.79 089 AM 675-04979 093 " "

BFJO RUSToN, SERIES* SOIL. BACKGROUNOS

8-00830 053 BDi 1 BFL CHEMICALS, SOIL. 8ACKGROUNDS
6-00830 054 B3r1 1 8-04605 042
8-00830 055 DVA 1 9-04005 043 AI 89

8-00830 0S6 110 1 6-04979 07? AM so
3-00630 093 3DA 3 8-04979 065 11 3
5 8-00830 095 110 3 8-04979 086 an 3"8-00830 129 B1DA 4 8-04979 096 an 1
8-00830 130 BFDA 4 8-04,7g 089 an. 1
9-00830 139 HI01 3 8-04;79 091 in 1
8-00830 140 BICA 3 9-04979 092 *r 67

8-04979 099 B
-FJP SANTAI &AROMA SERIES. SOIL. BACKGROUNDS 8-04979 112

8-00830 069 Bl!B 1 8-04979 113 B.FL 2

8-00630 070 BlDB 1 0-04979 123 AM 6
8-00:30 163 BlOB 6
-- 00630 164 3lDB 6 8 VEGETAT I)102 BACKGROUNOS
"8-00830 163 31DB 6 6-00829 032 BG 1
t-00830 166 A103 6 8-00829 035 BG I

9-01176 046 o 1
6FJQ TEXAS OUNE, SERIES, SOIL. BACKGROUNDS 6-01337 001 BG 16-00630 033 S101 1 8-0113? 002 30

8-00830 034 B10* 1 5-01310 o06 30 2
8-00830 03S BIG?. 1 8-01370 007 30 2
8-00830 036 3701 2 6-01370 OCS B0 2

-- R8-039"5 043 BG 8
17FJR TIFT0, SERIES. SOIL* BACKGROUNDS 8-03995 044 2 a

9-00630 07? DIM 2 8-03995 050 BG 3
"I 3-00630 o0l Biy 2 8-03995 051 BG 3

8-03995 052 NO 3IFJS TILLPJN# SERIES. SOIL. BACKGROUNDS 8-03995 0S$ so 3
8-00830 073 31D3 2 0 4S~8-03995 165 G
6-00830 074 MB 2 6-03995 166 30 4

"9-03995 169 Do 9
8-03995 170 30 4
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8-03995 173 96 2 SCK9 SUGAR BEET. GOOSEFOOT FAMILY. VASCULAR.
S-03995 174 4 i HERIACEOUSw VEGETATION* SACKGROUNOS
0-03995 220 AA 1 8-01643 120 wx 6
8-03995 229 at 1 3-01643 120 c 6

-801643 122 100 6
""GAAA REINDEER ROSS, CLADONIACEAE FAMILY. ALaAE- 8-01643 123 300 6SFUNGI. HIERSACEJUS VEGETATION* BACKGROUNDS 8-01643 124 30 7

-- 039qS T175 3 1 8-01643 125 A0- 7
0-01643 126 30 7

SC1" SPHAGNUM MOSS, SPHAGNUM FAN., MOSSLIVER- :--01643 127 DOC 7
ItWONT# HEAAACEOUS9 VECETAIION. BACXRGOWNS 8-01643 128 110c 6

8-03333 001 30 2
o-03995 171 • 1 CGCLA SQUASH. GOURD FAMILY. VASCULAR.

1 9-03995 172 30 1 HERBACEOUS. VEGETATION, BACKGROUNOS
5-01643 132 BCc 8

SaC VASCULAR. HERSACEOUS9 VEGETATION. 8-01643 133 300 a
9ACKGROUND$ R-01643 134 Ic 8

5 -017Ai 029 30 144
-01761 030 3c0 144 8GCM GRASS FAMILY, VASCULAR, HERBACEO'JSv

8-20000 337 3cC 144 VEGETATION. BACKGROUNDS
8-20000 338 300 144 6-01176 048 100 9
8-20000 340 300 145 B-02418 162 100 9
8-20CCO 341 300 145 8-02416 163 01 9

0-02419 16* Boc 9

6GCO COMPOSITE FAMILY (CF. LIGAEOUSI, VASCULAR, 8-02416 165• x ] 9

HERBACEOUS. VEGETATION. *ACKGRUUNDS 6-02418 166 30 9

8-01761 031 3 145 8-02410 16? c 98-161 G2 C 145 B-02416 166 woc 9
8-01761 032 300 145 8-02418 169 500 9
0:01761 033 100 146 8-02418 170 I= 10
6-01761 034 300 146 8-02418 171 300 10

8-02416 172 300 10
8GCCA DAISY, COMPOSITE FAMILY, VASCULAR, 8-02410 173 100 10

HERBACEOUS. VEGETATION* BACKGROUNDS 5-02416 174 3m0 10

B-03999 093 Em0 1 6-02418 17S bw 10
5-02416 176 we 10

lGC•r RAGNEEOD COMPOSITE FAMILY, VASCULAR, a-02418 177 ,G0 10
HERBACE•US. VEGETATION. BACKGROUNDS 8-02418 178 B0 10

B-00829 104 3C 1 -8-02416 179 300 10

5-0241: 180 30 10
SGCDO SUNFLOWER. COMPOSITE FAMILY. VASCULAR. 8-02416 .S1 30P 11

HERBACEOUS. VEGETATION. BACKGROUNDS 6-02418 182 1G0 11
6-03995 192 300 1 0-02418 183 DOC U

8-02418 184 3-0 u
SGCEA SWEET POTATO* CONVOLVULUS FAMILY, VASCU- 5-02418 105 scm 11

LAR, HERBACEOUS# VEGETATIONt BACKGROUNDS 6-02418 186 we 1Q 5-00629 108 300 1 0-02418 16? 30c 11
3-02418 18 38 w U

SGCFA CROWFOOT# CRONFOOT FAMILY, VASCULAR, 3-02418 189 3 11
HERBACEOUSs VEGETATION, BACKGROUNDS 8-02418 190 3 11

0-03995 089 30 2 8-02418 191 !-C-*:
3-03995 090 DoC 2 8-02418 192 we0 11
6-03995 091 B0 2 8-02418 193 30 .12

8GCGA DUCKWEEO, OUCKWEED FAMILY* VASCULAR. -02418 194S 3G0 12

HERBACEOUS, VEGETATION, BACKGROUNDS -02418 196 30 12
5-03995 144 DR 2 C-02418 197 DOC 12
8-03995 152 BO0 2 L -02418 198 10 12

8-02416 334 IrcC 12
SRCIA BRACKEN FERN. FERN FAMILY, VASCULAR, 8-02418 335 300 12

HERIACEOUS. VEGETATION, BACKGROUNDS 8-02418 340 DOC 12
6-00829 102 Bw0 3 8-02418 341 30 126-02416 342 DCC 1

6GCJA FLAX. FLAX FAMILY, VASCULAR. HERBACEOUS, 8-02418 343 DOC 13

VEGETAT-ION@ 4ACKWI S 6-02418 344 30 13
6-01443 115 100 3 6-02410 345 3m0 13
8-01643 1 Dobc 3 8-02418 346 aC 13
8-0%A3 117 sC 3 0-02418 341? c 13

8-01443 116 /00 4 0-02418 340 300 13
8-01643 119 30 4 5-02418 349 Z00 13

SGCK GOOSEFOOT FARYL~V VASCULAR. HERBACEOUS. 8-02416 351 moc 14

VEGETATION, BACKGCOUIS 0-0418 332 BC ], -01049 017 Do 4 6-02418 353 a= 1
"- -01049 Ole ]m• 4 6-02418 354 scc 14
B-01049 019 bw 5 8-*02418 3•5 vx 14

SOCKA PIGWEED, GOOSEFOOT FAMILY, VASCULAR. 9-0241$ 356 so 14

B0 03571 W4 14
SHERBACkOUS. VEGETAITION9 RUfKGRDOU~S 8-03995 OT•' lI=C

98-01643 03i D.cc 5 5-03995 071 15Se-01641 034 amC 3 8-03995 072 ac 1
9 -01643 035 w•C 3
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8-03995 073 c ls S-01o43 183 DcC 33
8-03995 074 Icc 16 4-01643 1809 33
6-03915 094 NC 16 8-01643 190 DCC 3ý
8-03995 095 w 16 3-039s 195 C 34
-03995 (96 16 1 8-039"5 223 10c 34

8-0399% 097 pc 17 3-03995 224 a= 34
8-03995 093 Nc 37 9-03995 225 D•C 34

8-03995 099 GC 17 P-03995 226 Doc 35
C-039S 100 Wc 17 8-03995 22? NC 33
8-03995 lot am 18
6-0399S 102 ac is WnI HAEWM CASS* SASS FAMILY* VASCULARP
B-03995 103 pm is HMERMICOUS9 VENTATIONO ACEGROUNGS
8-03995 104 iwe 18 3-00029 103 20C 35
3-03993 105 NC 19
8-03995 106 ACC 19 86M C003, P.ASS FPAILYP VAS4;.AR# REURACEOUSe
6-03995 107 Bm 19 VEGETATION ZACKGCOUNDS

8-03995 101 3C 19 8-00829 107 $cc 35
8-03995 109 NC 20 I-01643 078 a0C 34
8-03995 110 NC 20 S-01643 079 bc 36

8 -0399 111 icC 20 8-01643 000 IC 36
8-03995 112 3cC 20 8-01643 (51 DCC 36

3-03995 113 NoC 21 5-01643 002 BGC 37

8-03995 114 NC 21 6-01643 083 NC 37

8-03993 115 NC 21 3-01643 084 NC 37
8-03995 114 me "1 0-01643 08• sm 37
8-03995 117 5= 22 9-0ý643 066 NGC 38

8-03995 118 NC 22 t-01643 027 NC 38
B-0399! I Zvi NC 22 j-01643 088 DCw 38
8-03995 120 3C 21 8-01643 089 DcC 38
6-03995 121 bc 23 6-01643 f.90 bC 39
8-03995 122 PC= 23 8-01761 315 km 148
8-03.995 123 NCc 23 8-01701 036 NC 146
B-03995 124 NC 23 6-01948 002 wCC 149
B-0399S 125 NC 24 6-01946 0a0 NC 149
6-03995 126 ic 24 8-01'48 oil DOC 149
5-03995 127 NC 24 9-01948 012 XQC 349
0-03995 128 acC 24 8-02418 001 NC 39
8-03995 129 3C= 25 6-02418 002 NC 39
B-03995 130 icC 25 9-02418 003 NC 39
8-03995 131 NC 25 A-02418 004 aC 39
B-03995 132 3CC 25 8-02418 005 DCC 39
8-03995 133 wC 26 8-02418 00D DCC 39
5-03995 134 N=C 26 0-02418 007 wx 39
8-03995 135 NC 26 8-02418 a08 IINX 39
8-03995 136 NC 26 6-02418 010 SWC 09
8-03995 137 DcC 27 8-02419 010 ICi 40
8-03995 138 BGC 27 5-02418 011 Dc 40
8-03995 139 amC 27 1-02418 012 3m 40
8-03995 140 ACm 27 8-02410 013 DcC 40
8-03995 141 WC 24 P-02418 014 0CC 40
9-03995 142 wC 28 5-02418 015 NC 40
Z-03995 143 aCm 28 8-02418 010 3=C A0
8-03995 146 am1 2 802416 017 GCC 40
6-03995 154 2Cm 28 "-02418 010 W. 40
8-03995 155 smC 7i 0-0241S 019 3= 40
6-03995 156 N0C 29 G-02418 020 NC 41
8-03995 157 NC 29 8-02413 021 am 41
8-0399N 158 DCC 19 8-02416 024 rc 41
8-03995 159 Dm 30 8-02419 023 NC 41
-- 03995 160 NC 30 8-02418 024 ic 41
8-03995 161 NC 30 5-02416 025 DGC 41

-0o3995 162 lcc 30 8-0241C 026 bw 41
8r-03995 163 DC 31 6-02418 027 NC 41

8-03995 164 NC 31 3-02418 028 aCC 41
5-03995 167 NC 31 8-02416 029 NC 42
8-04•03 022 NC 146 "02418 030 DOC 42
6-04803 023 NC U46 8-02416 031 b=C 4.

3-04803 124 V=C 147 3-02418 032 DCC 42
8-04803 025 !C 147 8-024-18 033 1cC 42

2 219 • 147 3-02418 034 DOC 43
8-20000 220 ScC 147 8-02418 035 DOC 43
6-20000 221 w•t 1i8 3-02418 036 bGC 43
3-20000 222 NC 148 5-02418 0IT NC 43

8-02410 038 sm 43
846CN BI"LEYP GRASS FlAILY, VASCILARP 8-02414 039 NC 43

HERBACEiOUS, VEETATION., ACRIOUNOS 8-02418 040 wx 43
""-01645 182 NC 31 8-22418 041 wC 43
0-01643 183 1am 32 8-0241S 042 NC 43
8-01643 184 D 32 0-02418 043 N0C 43
0-01643 185 Noc 32 6-02418 044 aC 43
0-01643 166 mc 32 8-02418 045 NGC 4
1-01643 107 1C= 33
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8-0241: 046 DC 44 S-02418 127 DwC 52
0248 07 Bc 41-02416 128 ].C 52

8-02416 04? SC 44 5-02418 12fý 50 52
_02418 09 Bsc 44 8-02418 130 BC 52

I8-02418 050 SO 44 0-0"418 131 bSC 52
::0241: 051 6GC 44 :-02418 132 soc 52
802418 052 SOC 44 5-02410 133 wc 52

S-0241e 053 3.- 44 8-02418 134 DoC 53
S8-02418 054 BOC 44 S-02418 135 DOC 53

-002418 055 am A4 -02418 136 Soc' 53
8-02418 056 3o 44 6-02418 137 DOC 53
8-02418 057 DGC 45 6-02418 138 SOC 53
8-02418 058 SOC 45 8-02418 139 Doc 53
8-02418 059 soc 45 8-02418 140 Oc 53
8-02418 060 DOC 45 8-02419 141 DcC 53
8-02418 061 Dc 45 5-02418 142 DOC 53
8-02418 062 wc 45 8-02418 143 SOC 53
0-02418 063 BC 45 8-02418 144 DOC 54
8-02418 064 bSc 45 8-02418 145 SOC 54
8-02418 065 DGO 45 8-02418 146 SO 54
6-02418 066 aCC 45 8-02418 147 SOC 54

5-02418 067 Doc 45 8-02418 148 Do 54
5-024L8 068 0 Dc 45 8-02418 149 DCC 54
8-02418 069 BCC 46 8-02418 150 BoC 54
8-02418 070 SO 46 8-02418 151 xx 54
8-02418 071 SC 46 8-02418 152 BC 54

0-02418 072 5CC 46 8-02418 153 BoC 54
8-02410 073 DOC 46 8-02418 154 DOC 54
6-02418 074 -Cc 46 0-02418 155 wx 54

6-02418 075 Hm 46 8-02418 156 aC 55
8-02418 076 SoC 46 6-02418 157 BOC 55
8-02418 077 BwC 46 8-02418 158 aOC 55
9-02418 08 BGC 46 8-02418 IS9 aC 55

8-02418 079 soc 46 C-02418 160 VIC 55

8-02418 080 BW 46 3-02418 161 POC 55

8-02418 081 aC= 47 B-03995 184 2CC 55

8-02418 082 BOC 47
80CZ418 083 LOc 47 SGC, CREEPING GRASS. GRASS FAMILY* VASCULAR,
8-02418 084 rc 47 HERUACEDUSe VEGETAfIONo BACKGROUNDS
8-02418 085 g s C 47 B-0n829 099 BGC 55
8-02418 086 BCm 47
8-02418 C87 Bm 47 SGCNE FESCUE. CRASS FAPILY.' VASCULAR*
8-02418 085 BGC 47 kEABACEOUS. VEGETATION. SACKGROUNDS
e-02418 081 SO- 48 B-01618 015 I=c 56

C 6-02418 090 ,CC 48 502418 338 3W 56S6-0241833 64-02414 091 3G 48 8-02418 339 Bw $6

8-02418 092 Bo 48

8-02418 013 am 48 SGCMF FOXTAIL, GRASS FAMILY, VASCULAR.
3-02418 094 EmC 4q HERSACEOUSo VEGETATION. 8ACKGROUNDS
0-02418 095 oc A8 80-01643 COT SOC 56
R-02418 096 wO 48 8-01^43 008 D,= 56
8-ozil0 097 BC 48 8-016%3 009 SOC 57

8-02418 098 DC 49 8-01643 010 AOC 57

8-02418 099 SGC 49 6-01643 011 xC 57
8-02418 100 soc 9 8-01643 012 SoC 57
8-02410 101 SO 498-02418 102 soc 49 VGCMG ILYAS* GRASS FAMILY, VASCULAR. HERBACEOUS*
8-02418 103 wc 4" VEGETATION, BACKGROUNEDS
8-02418 104 cc 5C 8-03995 056 - 58
•8-02410 105 soc 0 8-03995 057 BOC 588-02418 106 cC 50 8-03995 058 OC 58
8-02418 10 woc 50 8-03995 059 ImC s8
8-02418 106 acc s0 8-03995 060 SOC 59
80-02418 109 -- 50 B-03995 061 SC 59
8-02418 110 Boc 50 8-03995 062 SO 59
8-02418 111 Ic 50 8-03995 063 Doc 59
t-02418 112 Wc S1 B-03995 065 wCC 60

8-02418 113 c. 51 B-03995 066 SOC 60
8:024:8 114 LGC 51 8-03995 067 30C 60
8-02418 AI!; SC 51 8-03995 068 BOC 60
6-02418 :16 OC• 51 8GC~M MILLET* GRASS FAMILY* VASCULAR,

8-02418 118 scc 51 HERBACEOUS# VEGETATION, BACKGROUNDS
8-02413 119 DOC 51 8-03V95 197 SOC 61
8-02418 170 SOC 51 8-03995 198 SoC 61

-002418 121 SC 51 8-03995 119 SC 61

8-02•18 122 ; 51 8-03995 200 DOC 61

8-02418 123 Sw 51
8-02418 L24 SOc 52 GCMI OATS. GRASS FAN|LY, VASCULAI.ip HERGACEOUS*

8-02416 125 Soc 52 VEGETATION, IACKGtOUNOS
8-02418 126 &XC 52 8-01643 001 DoC 62
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3-01643 002 Doc 62 8-01643 109 owC 70
0-01643 003 DOC 62 8-01643 110 amc 70
6-01643 004 icC 62 3-01643 111 hOC 71
6-01643 005, GCc 63 8-01643 112 iCC 71
8-01643 006 IcC 63 6-01643 113 ame 71 0
8-03995 135 soC 63 B-01643 114 iGC 71
3-03995 186 iDc 63 3-01643 144 Doc 72
3-03995 187 Ic 64 6-01643 145 DOC 72
3-03995 168 wC 64 8-01643 146 bGC 72
6-03995 139 C 64 3-01643 147 iCc 72
5-03995 190 iGc 64 3-01643 148 iC 73
6-03995 191 ic 65 8-01643 149 Acm 73
8-03995 193 icc 65 8-01643 150 icC 73
8-0399O 217 icC 65 3-01643 151 icc 73

8-01643 152 ic 743GCMJ REEOS# GRASS FAMILVT VASCULAR. HERBACEOUS# 6-01643 153 icc 74
VEGETATION# BACKGROUNOS 8-01643 154 ic 74

8-03995 069 ioc 65 6-01643 155 iCc 74
8-01643 156 iDC 75

i6CNK RICE. GRASS FAMILY@ VASCULAk. HERIACEOUS, 0-01643 157 ioc 75
VEGETATION, BACKGROUNDS 3-01643 156 icc 75

G-01337 032 ic 66 5-01643 159 i.C 75
8-01643 160 ic 76

8GCNL RvE* GRASS FANIL?, VASCULAR* HE0SACEOUS. 8-01643 161 DCc 76
VEGETATION. BACKGROUNDS 0-01643 162 .CC 76

5-01352 001 iCc 66 8-01643 163 DCc 76
5-01352 002 iGC b6 8-01643 164 iBc 77
8-01352 003 icc 66 8-01643 165 ,CO 77
5-03995 214 wc 67 8-01643 166 ic 77
8-03995 215 icc 67 8-01643 167 iBc 77
3-03995 216 ic 67 8-01643 168 icc 78
8-03S95 219 GCe 67 8-01643 169 icc 789-01643 170 icc 78

8GCMM SELIN. GRASS FAMILY. VASCULAR. HER3ACEOUSP 5-01643 171 icC 78
VEGETATION, BACKGROUNOS 8-01643 172 Bic 79

0-03995 153 icc 68 9-01643 173 MGC 79
8-0L643 174 icc 79

8GCMM TIMOTHY, GRASS FAMILY. VASCULAR. 8-01643 175 icc 79
HERBACEOL'S, VF.ETATIONY 3ACKUROUNOS 8-01643 176 iGC so

8-0241C 336 icc 68 8-01643 177 icc so
3-03995 082 BOC 68 8-01643 178 irc 80
8-03995 083 icc 68 8-01643 179 icc 80
8-03995 084 ic 69 8-01643 180 Bcc al
8-03995 085 iGC 69 6-01643 181 icc 01
8-03995 086 iDc 69 8-01643 191 ic 81 0I
8-03995 037 DOC 69 8-01443 192 icc 81
8-03995 086 80 70 S-0O643 193 icc 82"8-1643 194 ic 82

8GCMO VETCH. GRASS FAMILY. VASCULAR, HERBACEOUS, 8-01643 195 Bic 82
VEGETATION, BACKGROUNDS 5-01343 196 DiC 82

8-03995 176 8c 70 8-01643 197 icc 638-01643 198 icc 83

3*GCVP WHEAT, GRASS FAMILY, VASCULAR, HERBACEOUS, 8-01643 199 BiC 83
VEGETATION, BACKGROUNDS 3-01643 200 icc 83

0-01352 004 icc L50 3-01643 201 DOC 84-8-01352 005 Bc 150 8-01643 202 iCc 848-01352 005 iCc .50 3-01643 203 icc 85i•.8-01352 006 0 150 606324 ic a
8-132 01 • 05-01643 204 BGC 858-01352 008i ic ISO -01643 205 icc 85

8-01352 008 icC 151 5-01643 206 i 85
-- 01643 207 ic 86

•"-'"8-01352 009 ic 151 8-01643 207 ic 868-013S2 010 t 151
0" -0164•3 209 w 8

8-01352 012 iCC 152 6-01643 209 DOCc 866-01352 012 i 152 3cc 86
U-01352 013 1 -;2 8-016i3 210 f
6-01352 014 ic 152 8-01643 211 ic 87
"-01252 015 BGC 152 0-01643 212 ac 87
3-01352 016 BGC 153 8-01643 213 DGC 87
:-01352 O1? nx 153 B-D1643 214 c 87
3-01352 018 ic 153 8-01643 215 - as
5-01352 019 icc 153 8-01643 216 _ a
8-01352 020 iCc 154 8501643 217 iCc as
6-01352 021 i= 154 6-01643 216 i 88
8-01352 022 icc 1. 8-01643 219 sm 89
8-01352 023 icC 154 8-01643 220 8m 89
501352 024 IV. 155 8-01643 221 icc 89

icc02•02 155 6-01643 222 ic 898-01352 025 3801643 223 ic 906e-01352 027 ic 155 0-01643 223

B-01352 02? BW 155 8-01643 225 a 90
9-01352 02# Dw 156 D"01643 o26 c 90
8-01352 029 iC 156 -1322 Dw g
5-01352 030 ic 156 3-01643 227 m 91
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6-01643 228 c 91 8-04616 012 I= 162

8-C1643 229 Xx 91 B-U4616 013 ic 1629d -01643 230 hoc 91 9-04616 014 BWC 162

8-01643 236 acC 92 8-04616 015 IGC 163
0-01643 232 acc 92 B-04616 01 ic 163
8-01643 233 IGc 93 8-04616 022 Doc 163
8-01643 234 ic 92 8-04616 012 9X 163
8-01643 235 iGC 93 8-04616 012 wec 164
8-01643 236 BGC 93 8-046?6 020 Doc 164
8-01643 232 iDC 93 8-04616 026 P= 164
8-01643 238 aoi 93 8-04616 022 c3W 166
8-01603 239 iC 94 8-04616 023 iCc 166
8-01643 240 sm 91 8-04616 029 I= 165
8-0163? 241 DOC 94 8-04616 025 icc 166
8-01643 242 Bc= 94 8-04616 026 icc 165
8-01643 243 &cc 95 8-04616 027 icc 166
8-01643 244 3= 95 8-04616 028 scm 166
8-01643 24S 3c 95 8-04616 029 3cC 166
8-03995 201 iGC 95 8-04616 030 GCC 166
8-03995 202 BC 97 8-04616 031 ic 167
8-03995 203 iGc 96 8-04616 032 BGC 167
8-03g95 204 f 97 8-04616 033 5Cc 167
8-03995 205 iaC 96 8-04616 039 icc 167
6-03995 206 iCC 98 8-04616 035 PAC 168
8-03993 207 5= 97 8-04616 C36 wc 169
8-03905 201 BOC 97 8-04616 037 i;c 166
0-039g 2109 ic 97 8-04616 038 iOC 168
5-03905 210 B 91 8-04616 039 Bw 169
8-03991- 21 L V U 8-04616 040 ic 169

AC-03995 212 ACG 98 -04616 041 iGC 169
8-03995 213 Bic. 98 8-04616 042 icc 169
5-03995 218 8GC 99, e-04616 043 Bw 170

8-04616 044 icc 170
-GCC PEATH F

t
'LY ICFt 

Lr''fOUS)t VASCULAR 18-06616 049 icc 170SPEPBACEPSv VEGETAT•C", 8ACKGMWJNDS 8-04616 046 BGC 170
5_; -048'3 017 Br; 156 8-C4616 047 Brc 171

-- -0480:ý 018 P: "I is 8-04416 048 Boc 171
S8-cta3 014 BGC 157 6-00b16 049 BGw 171

8-04803 020 ic 157 8-04616 050 icc 171
8-04803 021 icC 157 8-04616 051 icc 172

8-04616 052 icc 172

8GCM6 HEATHER$ HEATH FAMILY, VASCULARr 8-04616 053 iGc 172
HERBACEOUS, VEGETATION, BACKGROUNDS 8-04616 051 iCc 172

8-03995 C53 5GC 99 8-04616 055 w.C 173
8-04616 056 BC 173

89CO MALLOW FAMILY, VASCULAR, HERBACtOUS, 8-04616 057 icc 173
VEGETATION. BAM2ROUNOS 8-04616 058 icc 173

8-01761 052 BGC 15S 8-04616 059 icc 174

8-01761 053 OCc 158 3-04616 060 DOC 174
8-01948 003 icc jr8 8-04616 061 iGC 174
8-01948 004 icc 158 0-04616 062 icc 174
8-01948 005 iGC 159 8-04616 063 ,Gc 175
8-20000 005 icC 159 8-04616 064 BGc 175

8-04616 065 iGc 17.

8GCOA COTTON, MALLOW FAMILY, VASCULAR* 8-04616 066 scC 175
HERBACEOUSt VEGETATION. BACKGROUNDS 8-04616 067 iBc 176

8-01643 036 ic 1oo 8-04616 068 icc 176
S8-01643 C•7 ic 100 8-04616 069 iG," 176
8-01643 038 icc 100 8-04616 070 LOG i76
5-01643 039 icc 100 8-04616 071 aCC 177
8-01643 040 c.c 101 8-04616 072 icc 177

8-01643 061 3IC 101 8-04616 073 icc 177
"8-01643 C42 icC 101 8-04616 074 ic 177

8-01643 043 ic :0 8-04616 01!j BiC 178

8-01643 )44 icC 102 8-04616 O76 iCC 178
8-01643 045 BGc 102 8-04616 077 iGC 178
)-01643 046 hcC 102 '-04616 078 ic 178
8-01643 047 BGC 102 8-04616 079 iCO 179
8-03995 221 BGC 99 8-04616 080 3c 179
8-03995 222 icc 99
8-04616 001 BGC 159 BGCPA CABBAGE, MUSTARD FAtILY, VASCULAR$
8-04616 002 icc 159 HERBACEOUS* VEGETA1T ON, BACKGROUNDS
8-04616 003 rcC 160 8-00829 106 z 103

* 8-04616 004 iGC 160 8-01643 1U9 Bic 103
0-04616 005 DOC 160 8-01643 1?0 ic 103

8-04616 006 icc 160 0-01643 131 3w 103
8-04616 O07 =CC 161 8-03995 179 ic 104
B-04616 008 ic 161
B-0461o 009 icC 161 8GCPS MUSTARD, MUSTARD FAMILY, VASCULAR,
8-04616 010 icC .1l HERSACECUS, VEGETATION, BACKGROUNDS
8-04616 O01 i.C 162 8-00829 105 weC 104
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ICOA POTATOES, NIGHTSHAOE VANILV, VASCULAR, 8CCRE LIRA lEAN& PEA (PUt.Sf) FAMILY* HERSA-
HERSACEOUS, VEGETATION. 8ACKGROUNDS CEWOSu VASCULAR, VEGETATION, 9ACKGROUNOS

8-01948 001 ]c 119 8-01643 135 30C 113
8-01948 013 bOC 179 8-01643 136 300 113 0
8-01946 014 300 19 "-01643 13: sc 114
8-01940 015 am0 160
8-03995 180 3SW 104 &GCRF PEA, PEA (PULSES FARELYe HERSACEOUS$

VASCULAR, VEGETATIONs ACKGROU1OS
8GCQS TOMATUES, NIGHTSHADE FAMILY, VASCULAR, 8-03995 177 Doe 114

HERSACEOUS, VEGETATION. &ACKGIOUNOS
8-01643 138 am 104 040RG PEAfNUT, PEA (PULSEt FAMILY, HERSACEOUS.
8-01643 139 30C 105 VASCULAR, VEGETATICN, UACKGROUNOS
8-01643 140 3B= 105 8-01643 024 BCm 114
8-03995 196 i1c 105 8-01643 025 300 114

8-01643 026 300 1'5
8GCR PEA IPULSE) FAMILY (CF. LIGMEOUS1, VASCU- 8-01643 02? D00 115

LAR, HERUACEOUS, iEGETATION, SACKGRCUNOS 8-01643 028 30C 115
8-01049 006 3am 105 8-01643 029 300 11.
8-02410 332 BGC 106 8-01643 030 BC 116
8-02418 333 300 106 6-01643 031 SVC 116

8-01643 032 iCC 116

SGCRA ALFALFA, PEA (PULSEI FAMILY, HERSACEOUS,

VASCULARt VEGETAT!ON, SACCKGROUNGS SGCRH SOVSEANp PEA (PULSE) FAMILY, HERIACEOUS,
8-01331 028 DcC 106 VASCULAR, VEGETATION, BACKGROUNDS
8-01337 029 wCx 106 8-01643 013 30 116
8-01337 030 Bm 106 6-01643 014 3M 117
8-01643 091 ic 107 8-01643 015 3= 117
8-01643 092 8CC 107 8-01643 016 3cc 117
8-01643 093 DCC 107 8-01643 017 icC 117
8-C1643 094 300 107 8-01643 018 300 118
8-01643 % S icc 108 E-01643 019 30 116
8-01643 096 BGC 108 8-01643 020 BmC 118
8-02416 306 BCC 108 8-01643 021 3c0 118
8-02410 307 icc 108 8-01643 022 300 119
8-02418 308 iGc 108 8-01643 023 30C 119
8-02418 309 acm 1o0 6-01643 048 BcC 119
8-02416 310 Bcc 109 8-01643 049 3.C 119
8-02418 311 Br/ 109 8-01643 050 300 120
6-02416 312 am 109 8-01643 051 3CC 120
8-02418 313 icc 109 8-01643 052 300 120
8-02418 314 300 109 8-01643 053 3= 120
8-02418 315 acm 109 8-01643 054 30C 121
8-02418 116 DGC 109 8-01643 055 BCC 121
8-02418 317 Bc 109 8-0i643 056 3cc 121
8-02418 318 Bic 110 8-01643 057 300 121
8-02418 319 icC 110 8-01643 056 30 0 -2
8-02418 320 icC 110 8-01643 059 cc -. 2
6-02418 321 cc 110 8-01643 060 300 122
8-02418 322 300 110 8-01643 061 B00 122
5-02418 323 icc 110 8-01643 062 30 123
8-02418 324 3e 110 8-01643 063 30C 123
8-02418 325 300 110 8-01643 064 3GC 123
0-02418 326 BGc 111 8-01643 065 300 123
6-02418 327 30c ill 5-01543 066 iGC 124
8-03258 005 30 111 8-01643 067 Bc 124

8-01643 068 ],C 124
6GCAB CLOVER, PEA (PULSED FAMILY, HERBACEOUS, 8-01643 069 B 124

VASCULAR, VEGETATION, SACKGROUROS 8-01643 070 icc 125
8-02418 328 300 111 8-01643 071 300 125

:-02418 329 tX 111 8-01643 072 BGC 125
8-02418 330 Bm 111 9-01643 073 300 125
B-02418 331 W.C- 111 8-01643 074 9(0 126
8-03995 082 ZOC- 68 8-01643 075 3CC 126
8-03995 083 BiC 68 8-01643 076 30C 12t,
8-03995 084 sm 69 8-01643 077 NC 126
8-03995 085 icc 69 8-01643 097 3cC 127
8-03995 086 Bic 69 8-01643 098 3Gc 127
8-03995 067 30C 69 8-01643 099 iac 127
6-03995 086 300 70 6-01643 100 3C 127
8-03995 111 W-1 112 8-01643 101 R0c 128
6-03995 182 300 112 8-01643 102 300 128
8-03095 183 WC 112 8-01643 103 3c0 128

8-01643 104 300 128
OGCC COFFEE PLANT, PEA (PULSEP FAWILY, 8-01643 105 3GC 129

HERSACEOUS, "SGETATIONt 8ACKGROUNDS 8-01643 106 BCm 129
B-00829 037 FCC 112 8-01643 107 300 129

8-01643 108 icC 129
6GCP.D L.T:Lt PEA IPULSE) FAMILY. HERBACEOUS 8-02418 199 300 130

VASCULAR. VEGETATII.' BACKGkOUNDS 8-02418 200 300 130
8-G3995 194 I=c 113 E-02418 201 3Gc 130
8-03995 220 30 113 5-02418 202 ic 130
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S8-02,418 203 BM 130 B-G2410 286 BGC 139
8-0241, 204 BC 130 8-02418 287 BCw 139
8-02418 205 sCC 130 0-02418 208 DCC 139
8-02418 20ý 8cc 130 8-02418 289 DCC 139
8-02418 207 ,CC 130 8-02418 290 Dcc 139
8-02418 208 C 130 8-02418 291 BCC 139
8-02418 209 3CC 130 8-02418 292 DCW 160
0-02418 210 RCI 130 8-02418 293 a= 140
8-02416 211 3wC 1.31 8-02418 294 DoC 140
8-02418 212 3Cc 131 8-02418 295 3CC 140
0-024L8 213 BoC 131 8-02418 296 DCC 140
B-0241e 214 3cc 131 8-02418 297 Dcc 140
8-02418 215 DCC 131 8-02418 298 BCC 140
8-02410 216 3CC 131 6-02418 299 BGC 140
8-02418 217 BGC 131 C-0Z418 300 BCC 140
8-02418 218 3C 1t31 5-02418 301 3C 140
8-12418 219 BGC 131 8-02418 302 DCC 143
8-02418 220 BGC 1"11 8-02418 303 DCC 141
8-02418 221 3C 131. 8-02418 304 3CC 141
B-02418 222 B3C 132 8-02418 305 BGC 141
8-02418 223 3CC 132
6-0241e 224 BrC 132 1GCRI STRING MEAN, PEA (PULSE) FAMILY. HERSA-
8-02418 225 DCC 132 CE04jS9 VASCULAR. VEGETATION, 8ACKG6OUNDS
8-02418 226 DcC 132 R-00829 109 DCC 141
8-02418 227 DCC 132 8-01643 141 aCm 141
8-02418 228 BC 132 8-01643 142 BCC 142
8-02418 229 £-C 132 8-01643 143 DCC 142
8-02418 230 3CC 133
8-02418 231 BC 133 *GCSA PLANTAIN, PLANTAIN FAMILY. VASCULAR,
8-02418 232 3CC 133 HERBACEOUSt VASCULAR* 8ACKOtROUNDS
8-02418 233 1,GC 133 8-00829 101 3CC 142
9-02418 234 3GC 133 B-03995 147 BCC 142
8-02418 235 B3C 133
8-02418 236 BGC 133 GCCT SEDGE FAMILY# VASCULAR* IHERSACEOUS9
8-02418 237 BGC 133 VEGETATION, BACKGROUNDS
8-02418 238 3CC 134 8-01176 007 xCx 143
8-02418 239 BGC 134
8-02418 240 BDC 134 8GCTA COTTON GRASS* SEDGE FAMILY, VASCULAR,
8-02418 241 BGC 134 HERBACEOUSt VEGETATION* BACKGROUNDS
8-02418 242 3CC 134 8-01337 004 3CC 143
8-02418 243 BDc 134
8-02418 2"6 DC 134 8GCT8 SEDGE. SEDGE FAMILY, VASCULAR, HEROACEOUSt
8-02418 245 BGC 134 VEGETATION, BACKGROUNDS
8-02410 246 5C 135 8-03995 092 B3C 143
8-02418 247 3GC 135 8-03995 144 38 2
S8-02418 248 -CC 135 5-03995 145 DwC 143
8-02418 249 BGC 135 8-03995 151 38 3
8-02418 250 BGC 135
8-02418 251 BGC 135 8GO LIGNEOUS. VEGETATION, BACKGROUNDS
8-02418 252 BGC 135 8-013'0 002 Do 2
B-02418 253 BCW 135 U-01310 010 BGD 2
8-02418 254 BCC 136 8-01370 011 go 2
8-02418 255 DcC 136 8-01370 012 lCD 2
8-02418 256 D= 136 8-01370 014 8R 4
8-02418 257 DCC 136 8-01370 017 BDO 2
8-02418 258 DCC 136 6-01761 OIh; DO 303
8-02418 260 B= 136 B-01T61 014 DM 303
8-02418 262 BC 137 8-0:761 027 DG 303
8-02418 263 DCC 137 8-01761 058 DCD 303
8-02418 264 3CC 137 8-01?61 059 DO 304
8-02418 265 DCC 137 8-01948 006 BDD 304
8-02418 266 BGC 1J7 8-01948 007 GOD 304
8-02418 267 3GC 137 8-20000 021 BCD 304
8-02418 268 /C 137 8-20000 022? DD 305
8-Q?'18 269 ,Cc 137 8-20000 023 lCD 305
8-02418 270 BoC 138 8-20000 024 DGD 305
8-02418 271 BCC 138 8-20000 025 3GD 305
8-02418 272 3c.C 138 8-20000 026 DO ?06
8-07•|$ 273 DCC 138 8-20000 027 BDO 306
6-02418 274 wx 138 8-20-00 050 8DO 306
8-02418 275 CC 118 8-20000 051 DC.) 306
8-02418 2M6 BCC 136 8-20000 05? DOD 307
8-02418 277 BXC 138 6-20000 053 DOD 307
8-02418 278 BC 138 8-20000 0S4 DO 307
8-02418 279 xC 138 8-20000 055 DO! 307
8-02418 280 3w 139 8-20000 056 DOD 301
8-02416 281 DCC 139 8-20000 057 BCD 308
6-02418 282 DCC 139 8-20000 058 8,D 308
8-02418 283 3CC 139 8-2000a 01,9 30 306
8-02418 ?84 fXC 139 8-20000 060 DOD ^09
8-02418 2e5 DCC 139 3-20000 061 N 309
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8-20000 062 LW 309 5-003t9 02s 363 7
8-20000 063 36 309 9-00829 044 3o 7
8-20000 064 WD 310 1-00429 0438 3B 88-20000 065 3Gb 310 8-00829 049 360 88-23W00 0"4 3 310 6-00629 030 DGb I6-20000 0o? ioo 310 8-00629 031 n t6-20000 066 J3D 311 -00629 0'" UD 9
8-20000 069 3WG 311 A-00429 0W - " 9
8-20000 070 3CD 311 8-04129 08 9
1-2000C 071 3WD 311 9-00$29 065 9
3-20000 072 3NO 312 "-00929 066 so 10
8-200c0 073 3G 312 8-00929 06? so 10
8-20000 074 3Gb 312 9-00$29 049 363 A0
8-20000 00? RGD 312 6-C0029 071 AG8 10
0-20000 257 NGO 313 "-00829 077 AST 1
8-20000 258 3SO 313 8-03049 011 sob 116-20000 259 363 313 8-01176 003 so 11
B-20000 260 3G 313 8-01337 014 o 11
8-20000 261 WGD 314 0-01337 026 3D U
8-20000 262 B 314 "-01339 002 3Gm 22
8-20000 263 3Go 314 8-01353 001 3so 12
8-20000 264 3GD 314 6-01353 002 3G 12

0-01353 003 s3o 12BIGA ARECACEAE FAMILY# LIGNEtNJS, VEGETATION@ 3-01353 004 so3 13
BACKGROUNDS 8-01353 005 sbo 138-20000 002 3Gb 315 0-01353 006 30 13

8-20000 003 BCD 315 6-01353 007 3Go 13
B-20000 014 3DG 315 6-01353 006 NO 14
8-20000 117 3Gb 315 8-01353 o00 3G 148-20000 342 BCD 316 8-01353 010 3Gb 148-20000 343 3b 316 "-01353 01o 3GD 14
8-20000 351 BCD 316 5-01353 012 um 15
8-20000 352 BGD 316 8-01333 013 3G 15
6-20000 353 3GD 317 8-01353 014 3Gb 15
6-20000 354 300 317 8-01353 015 3G 15
8-200CO 35., 3GD 317 8-01353 014 AGO 16

8-01353 017 3BC 16GOAA ARECA PALM, ARECACEAE FANMLY, LIGNEOUS, 8-01353 018 3Gb 16
VEGETATION, BACKGROUNOS 8-01353 019 n3 16

8-00829 034 3Gb 2 8-01353 020 DGD 17
"3-01353 021 3GD 17$CODA BEECH. BEECH FAMILYr LIGNEOUS. VEGETATION;, 8-01353 022 3GD 17

SACKGROUNDS 8-01353 023 so 17
8-00829 056 3GD 2 6-01353 024 3 18is
8-0029 057? 3G 2 0-01353 025 so 16
8-00529 073 3Gb 3 8-01353 C26 3o 138-01367 001 BG0 3 8-01353 027 3Go 18
8-01367 002 3Gb 3 8-01367 007 sGo 190-01368 C02 BGD 3 6-01367 003 3Gb 19
8-01368 003 3Gb 4 B-01368 003 3Gm 19
5-01368 004 BCD 4 8-01368 009 Do 19
8-01368 005 Do 4 8-01368 010 3m0 20
5-01366 014 300 4 5-01366 011 O s 20
5-01368 034 300 5 5-01366 019 sob 20
8-01368 035 no 5 B-01366 020 3G 20
8-01368 036 3Gb 5 6-01368 021 3Gm 21
8-01368 03? 3o 5 5-01368 022 so 21
8-01368 057 3Gb 6 0-01368 023 so 21
5-03355 020 30 6 8-01816 013 3G 21
8-03355 02? 3GD 6 3-01118 026 WGD 22
8-03353 035 wo 6 8-03333 003 BCD 320
8-20000 112 3CD 317 8-03333 004 3G 321"8-20000 113 30 318 3-03333 005 30b 321
6-200C0 118 3b 318 8-03333 006 3G 321
8-20000 119 3Gb 318 5-03333 007 30 321
8-20000 120 DGO 318 6-03333 006 30 3228-20000 121 3Gb 319 8-03333 009 3G 322
8-20000 122 3G 319 9-03333 010 3Gb 322
8-20000 123 Gb0 319 8-03333 011 36 322
8-20000 124 3GD 319 3-03355 010 WGb 22
8-20000 125 3Gb 320 5-03355 013 3G 22

B-03355 021 so 22ago"3 CHESTNUT. MEECH FANILY* LIGNEOUS, B-03359 012 3Wb 23VEGETATION& BACKCAOUM03 8-03374 617 3ID 23"8-01761 021 20 320 8-03374 613 3Gb 23
8-01761 022 30 320 3-03374 619 3o 23

6-03374 620 3so 24
GOCK OAst. 8:ECH FAMILY* LIGNEOUS. VEGETATION. 8-03374 421 3Gb 24

BACKGROUNOS 6-03374 429 3o 24
8-00429 003 BGD 7 3-03374 623 so 24
5-00829 022 DoG 7 8-03374 624 3o 25

8-03374 625 3GD 25
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S:O3374 626 SO 25 S-00029 160 3ka 31
1-03374 627 so 25 3-00829 161 wDO 32
6-03374 628 am 26 2-0002$ 162 3Gb 32
8-03374 629 BDO 26 8-01761 019 30 336
8-03374 630 3CD 26 3-01761 020 3PQ 336
0-033?4 631 soD 26
,-03374 632 BDO 27 $CODA NERATIA PRAECOX, CALYC6MTHACEAE FAMILY.

6-03374 633 DGD 27 LI(lNEOUS, VEGETATION, EACXGROUMOS
6-03374 634 BCD 27 0-00829 053 DGD 32
3--03374 635 so 27 6-00829 100 so 33
:-03374 636 0DD 28
8-0337?4 637 sO 28 3G6EA RABBIT SRUSH, CARDUACEA FAMILT, .IGNEOW•
8-03374 630 sDo 28 VEGETATION, DACKCORUIMS
8-03374 639 BCD 28 6-01337 027 D•O 33
8-03374 640 so 29
8-03995 014 DO 29 IGOFA CHINESE PISTACHIO, CASHEW FAMILY,
80-03995 015 soD 29 LIGNEOUS, VEGETATION, SACKGROUNOSB-C3ggs 016 so 29 8-00B29 C33 RmG 33
8-20000 126 DGD 323
8-20000 127 SDO 323 8GOFB SUNACH, CASHEW FAMILY, LIGNEOL'S$
3-20000 137 1O 323 VEGETATION. BACKGROUNDS
0-20000 138 §GD 323 8-00829 C2? D 27
8-20000 139 BCD 324 6-00829 058 DGD 34
8-20000 148 BDO 324
5-200CO 149 BCD 324 3OG COMPOSITE FAMILY ICF. VERBACEOUS1,
8-20000 150 BCD 324 LIGNEOUS, VEGETATION, 3ACKGROUNOS"8-20000 151 BOD 325 8-00629 091 103 34
3-20000 152 DOD 325 B-0133? #16 X 34
8-20000 153 BDD 325
8-20C00 154 3DD 325 8GOGA SAGEBRUSH* CGMPOSITE FAMILY*
8-20000 155 3O 326 LIGNEOUS, VEGETATION, BACKGROUNDS
8-20000 156 DOD S26 6-01049 013 8GD 34
8-20000 157 BCD 326 B-01337 012 WD 356-20000 153 WOD 326 8-01337 015 BD 35
8-20000 159 3CD 327
-- 20000 160 BCD 327 30060 WORMWOOD, COMPOSITE FAMILY,
38-20000 161 DOD 327 LIGNEOUS, VEGETATIONe BACKGROUNOS
3-20000 162 DCD 327 8-03995 148 DOD 35
8-20000 164 BOD 328 8-03995 149 uD 35
8-20000 165 DO'D 323 6-03995 150 wo) 36
8-20000 173 BDO 328
0-2eCCO 074 WDO 328 6GOHA DOGWOOD, DOGWOOD FANILY, LIGNEOUS,
8-20000 214 DOD 329 VEGETATION, BACKGROUNDS
5-20000 265 DOD 329 8-00829 041 BCD 3620000 266 BCD 329 8-00829 110 wD 368-20000 267 3M 329 8-00629 111 30 368-20000 268 Do 330 3-00829 112 DOD 378-200C0 269 BGD 330 8-00829 113 aDm 37
8-20000 270 SDo 330 5-00829 114 DO 37
6-20000 271 3G0 330 6-00829 115 DOD 37
8-20000 272 BCD 331 8-00829 116 DQ* 38
8-20000 282 NO0 331 3-00829 117 MOD 388-20000 263 DO 331 -00829 118 DcD 386-20000 284 BW 331 5-00829 119 Da 388-20000 285 DO 332 6-00829 119 DGD 388-20000 266 BCD 332 3-00829 120 DO0 39

6-00829 121 DOD 398-20000 287 BCD 333 6-00829 122 BOD 398-20000 288 Bw 332 8-00629 123 DOD 39
8-20000 209 O 333 6-00629 124 BOD 400-20000 290 30 333 8-00829 125 DOa 408-20000 291 3 8-00629 126 ADO 408-20C00 292 BC33 -00629 127 DOD 408-20000 293 M 334 3-00829 152 Do 41
8-20000 294 Do 334 8-00829 153 NOD 41
8-20000 295 80 334
3-20000 296 Do 334 8-00829 IS Do 41
8-20000 297 5OD 3 3-00829 155 BCD 418-20000 298 3-00829 006 soD 428-20000 299 6-01176 002 so 428-20000 300 DOD 335 8-01367 003 smD 42
8-20C00 301 !OD 336 8-01367 004 Do 42
8-20000 302 AMD 336 0-01368 006 soD 43

8-01368 007 so 43
UGDCA CATALPA, 8IGNONIA FANILY. LIGNEOUS, 8-01368 015 NDO 43

VEGETATION* BACKGROUNDOS -01366 016 BGD 43
8-00829 148 aDD 30
6-00829 149 DoD 30 GIIIA IRONWOOD 1LF. HAZEL FAMILY)* ESMNY FAMILY,8-00629 150 am 30 LIGNEOUS, VEGETATION, BACKGROUNDS
B-00829 151 Do 30 8-01366 040 soD 44
3-00629 157 BDO 31 8-01368 041 DOD 44
3-00829 1598 BD 31
8-00829 150 CDO 31
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36013 PERSINNOM. EBONY FANILY, LIGNEOUS, MEAT" 4mem L=i ; =
0iii 08i 2 0s2sao ps VEMSTATION, eBAGRcUK M "S'

1-00129 042 NGD 44 0-01044 009 wo 536-01829 043 so 44 &-d4804 026 3O 342

6-04803 027 N1 342
IGOJA ELM, ELM FAMILY. LIGISOUSP VYt#ETATION, 3"04803 020 "n 343

BACKGROUNDS 1"34103 029 NO0 3438-0029 055 300 45 8-04103 030 IHM 343
8-01360 031 30 45 6-04803 031 BCD 343
3-01368 039 WD f5
3-01360 061 50 45 IG30A MOUNTAIN LAUMELv HEATH FAMILY, LIGNEOUS,
8-01761 001 moo 337 VESETATION. IACKGROUNOS
8-01761 002 mO 337 6-01367 005 so 53"800761 003 300 337 6-0136? 0060 BGD 53
8-01761 004 saD 337 8,01018 008 No 54
8-03995 012 3so 46"3-03995 013 mm 46 $SONA HOLLY. HOLLY FANILY, LIG1OUSv, VEGETATION@
8-20000 303 300 338 NACKGROUNDS
3-20000 304 00 338 "-0829 016 BCD 54
8-20000 305 80 338 "-otsa 010 Kb 54
6-20000 306 SOD 338 5-01618 011 ol 0 54
8-20000 3c7 BCGD 3398-20000 308 9GD 339 =01 PWYSUCIC E FAMILY* LIGNEOUS, VEGETATION.

3-20000 309 30 339 BACKGROUNDS5-20000 310 30G 339 5-01049 003 DGD 5ý5

3-20000 311 300 340 B-01049 006 I=0 55
8-20000 312 30 340
0-20000 313 300 340 IGOPA LAU0ELv LAUREL FAMILY9 LIGNiEOUS,
8-20000 314 3Gb 340 VEGETATION. BACKGROUNDS

I36K FIGNORT FAMILY. LIGNEOUS9 VEGETATION. 8-01176 041 AIN 15

BACKGROUNDS 8-01176 042 x 55

8-01761 048 N30 341 8GOPS SASSAFRASS, LAUREL FANILY. LIGNEOUS.
8-01761 049 3D 341 VEGETATION. BACKGROUNOS
8-01761 050 BCD 341 6-00629 005 BCD 55
8-01761 051 30 341 8-01761 023 0DO 344

85OKA PAULONINA, FIGWORT FAMILY, LIGNEOUS, 3-01761 024 300 344

VEGETATION* BACKGROUNDS IGOG YUCCA, LILY FAMILY, LIGNEOUS. VEGETATION,
8-00829 015 3D 46 8ACKGROUNOS

IGOLA ALDER, HAZEL FAMILY, LIGNEOUS, VEGETATION, 8-01337 01l am 56
BACKGROUNDS $GORA BASSWOOD@ LINDEN FANILY. LIGNEOUS.

8-03995 035 BCD 46 VEGETATION. BACKGROUNDS

3-01368 056 so 56
IG0L5 IIACH. HAZEL FANILY, LIGNEOUS. VEGETATION. 8-01761 037 3O 344

SACKSPOUNDS 8-01761 036 KD 344
8-01337 005 Do 47 8-01761 039 so 34&
8-01366 058 3so 47 -03374 257 u00 S6
3-01368 059 BGD 47 8-03374 250 30D 56
"3-01761 068 3CD 342 3-03374 259 Kb 57
8-01761 069 3B= 342 8-03374 260 am 57
0-03355 016 3WD *7 0-03374 261 30 57
0-03355 022 30 48 S-03314 262 30 57
8-03355 029 5 41d 8-03374 263 300 58
3-03355 033 BCD 48 3"03374 264 K 538
8-03995 001 3GD 48 8-03374 26S 300 5s
8-03955 002 o 49 -03374 266 0Do 5
8-03995 003 a 49 8-03374 267 Kb 59
0-03995 004 00D 49 3-03374 268 3XD 59
8-03995 005 BCD 49 6-03374 269 300 59
5-03995 006 Do 50 8-03374 270 up 59
3-°03995 008 30 50 8-03374 271 300 60""-03995 009 WD3 50 3-03374 272 m00 60
8-03995 010 s0o 51 8-03374 273 so0 60
8-03995 O1l so 51 0-03174 274 um 40

÷:0I-0J -j4 275 so 61IGOLC HAZL9U1UTv HAZEL FAMILV, LIGNEOUS, 3-03374 276 so0 61
VECETATION. BACKGROUNDS 3-03374 277 Kb 613• -01368 024 300 51 0--03374 276 300 61

6-01368 025 300 51 8-03374 279 a 62
8-01368 026 am .2 6-03374 290 Kb 62
3-01368 027 sw 5: 3-03374 281 30 623-01366 028 DO 52 8-033T4 281 3 620-03374 262 30D 62
8-0136S 029 3WD 52 5-03374 263 3o 63

$COLD HORNSEAM, HAZEL FAMILY. LIGNEOUS, 3-03374 264 moo 63

VEUETATION, BACKGROUNDS 8-03374 265 K 63

"3-01366 062 3WD 53 .-033T4 287 3pm 64

3-03374 263 3am 648-03374 218 Do•

3-03374 269 30D 64
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8-03374 290 DD 64 1-01368 046 so 796-03374 291 D 65 8-01366 047 LOD 793-03374 292 sOD 65 8-01368 063 DOD 79

6-03374 293 SOD 65 6-01366 063 30 609
8:03374 293 no 65 8-01366 065 DOD 0
38-03374 295 D) 66 8-01360 064 so 60
5-03374 294 soD 66 q-01376 006 so s6
8-03374 297 so 66 8-01761 005 30D 345
8-03374 296 UGD 66 8-01761 00 so 346
6-03374 299 DOD 67 8-01761 007 sDo 3463-3374 300 3so 67 5-01761 006 noD 346

:-03374 301 BCD 67 3-01761 003 Do 346
0-03374 302 D•D 67 8-01761 064 soG 347

5-03374 303 DoD 68 8-01018 012 so 81
5-03374 304 8OD 68 6-03333 016 soD 347
0-03374 305 amO 68 3-03374 101 soD $1
0-03374 306 noD 68 3-03374 102 Do 81

8-03374 103 DoD 81
5003 LINUENt. LINDEN FAMILY, LIGNEOUS. 3-03374 104 DOD 82

VEGETATION, BACKGROUNOS 5-03374 105 DOD 82
8-03995 023 BCD 69 6-03374 106 DO 82
8-03995 029 BD 69 8-03374 107 CDD 82"3-03995 030 DOD 69 8-03374 104 BCD 83

3-03374 109 DOD 338-03374, 110 NO 83
&COSA PRIVET 4LIGUSTRUN), LOCANIA FAMILY* 8-03374 110 soG 83

LICNEOUS* VEGETATION, BACKGROUNOS 8-03374 111 D 83
3-00329 019 DO 69 3-03374 112 DOG 8
8-00829 059 BOD 70 8-03374 113 BCD 34

3-03374 114 DOD 64
BOOT MAGNOLIA FAMILY, LIGMEOUS, VEGETATION, 8-03374 ',15 DD 84

SACKGAOUNDS 0-03374 116 DOD 65
8-01761 015 BCD 345 5-03374 117 IO. 85
B-01761 016 Do 345 b-03374 118 DO 65

-03374 119 CDO 85
UGOTA MAGNOLIA, MAGNOLIA FANILY, LIGNEOUS, 3-03374 120 DOD $6

VEGETATION. BACKGROUNDS 3-03374 121 DOD $6
8-00629 012 aOD 70 3-0337' 122 DOD 86
8-00829 013 DO 70 8-03374 123 DD 86

3-03374 124 Do 87
SCOTS TULIP, MAgNOLIA FAXILV, LIGNEOUS, 8-03374 125 DoD 87

VEGETATION, BACKGROUNDS 5-03374 126 DOD 87
3-00829 040 DoD 70 3-03374 127 DO 87
3-00829 076 DOD 71 6-03374 128 DOD 88
3-03355 011 DOD 71 8-03374 129 DOD 88

3-03374 130 Dso $8
8GDTC TULIP POPLAR, MAGNOLIA FAMILY* LICNEOUSt 8-03374 131 DO 38

VEGETATION, AACKGROUNOS 3-03374 132 DD 389
3-00829 092 am 71 8-03374 133 DOD 89
3-00329 093 CDO 71 3-03374 134 Do 69
3-01368 012 MD 72 3-03374 135 DOD 89
8-01363 013 • 72 3-03374 136 DoD 903-03374 137 so 90

8GOUA RAPLE, MAPLE FAMILY, LICNEOUS, VEGETATION. 8-03374 138 DOD 90
BACKGROUNOS 3-03374 139 Do 90

8-00829 004 BDO 72 6-03374 140 DO 91
8-00829 007 DOD 72 8-03374 141 DoD 91
a-00829 008 DOD 73 B-03374 142 DoD 91
8-00329 009 BDO 73 8-03374 143 DO 91
8-00329 010 DOD 73 3-03374 144 Do 92
3-00629 011 so 73 5-03374 145 DOD 92
3-00829 045 DO 74 3-03374 146 so 92"3-00829 060 Do 74 8-03374 147 DOD 92
8-00829 061 DO 74 5-03374 148 BCD 93
8-00829 064 Do 74 3-03374 149 DoD 93
8-00629 068 DoD 75 8-0!374 150 O 93
6-00029 070 Do 75 8-C.374 151 sDO 93
3-00829 094 DO 75 5-03374 152 Do 94
8-00829 095 sDo 75 8-03374 519 CDO 94
8-00829 096 BOD 76 8-03374 520 soD 94
8-00329 138 DO 76 8-03374 521 IDO 94
8-00329 139 BDD 76 3-03374 522 DOD 958-00829 140 DOD 76 8-03374 523 uOD 95
8-00829 141 D 77 9-03374 524 ND 95"8-00829 142 DO 77 8-03374 525 noD 95
8-00829 143 WO 77 3-03374 526 uDD 96
8-00i . 144 W10 77 8-03374 527 DOD 96
8-00829 145 am 78 8-03374 528 mOD 96
8-00829 146 soD 78 3-03374 529 Do 96
5-00829 147 DO 78 3-03374 530 Do 97
3-01368 044 sDo 78 8-03774 531 WOD 97
8-01368 045 DOD 79 3-03374 532 •OD 98
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8-03374 533 BCD 98 6-01761 009 M 356
-6-03374 534 Do IS -8-01M61 010-- 3 --356
8-03374 535 -30D IS £-601761 011 ml 357
6-03374 536 g 3 9 "e-01761 012 3(q 357
6-03374 537 sco 8-01761 060 357 W
8-03374 $38 WcD 99 6-01761 061 XO 357
0-03374 539 sob 99
8-03374 $40 3Be 100 9GOVA A$%* OLIVE PANILYM LISNEOUSý VEGETATION*
8-03374 541 so ioo 8ACKGROUWOS
6-03374 542 SOD 100 9-00o29 128 3GD -107
6-03374 543 DO 100 86008Z9 129 30D 107
:-03374 54'4 sOD 101 0-00829 130 3so 107
6-03374 545 am 101 6-00829 151 XD 108
6-03374 546 BCD 101 5-00829 132 sob 106
6-03374 547 30D 101 S-00629 133 mmD 10
8-03374 5468 D 16. 8-00629 134 3GD 1T6
8-033"4 549 3B 102 8-00829 135 sb 109
6-03374 550 BGD 102 8-00829 136 WGD 109
8-03374 551 BCD 102 8-00829 137 GD 109
8-03374 552 DOD 103 6-00829 163 am 109
8-03374 553 BDO 103 a-0o0S6 164 KDD 110
8-03374 554 AM 103 8-0082V !$5 DoD 110
8-03374 555 BCD 103 8-00829 166 5 - 110
6-03374 556 BGD 104 6-00829 167 COD 110
8-03374 557 BOD 104 6-00829 160 so 111
6-03374 558 BOD 104 6-03374 307 3DG 11
5-03-Y4 559 BCD 104 0-03374 300 WGD 111
6-03374 560 BOD 105 8-03374 309 BCD 111
6-03374 561 BDO 105 8-03374 310 ow 112

P-03374 562 BCD 105 e-03374 311 SOD 112
B-03374 563 BCm 105 a-03374 312 SO 112

6-03374 564 COD 106 8-03374 313 sOD 112
6-03374 565 3BC 106 6-03374 314 SO 113
B-03374 566 BCD 106 8-03374 315 BO 113
8-20000 193 Bm :47 8-03374 316 BCD 113
8-20C00 194 EO 347 0-03374 317 D•O 113
6-20000 195 DOD 348 8-03374 318 sOD 114
6-20000 196 WOD 348 9-03374 319 N 114
8-20000 197 BDO 348 8-03374 320 DoD 114
8-20000 196 3OD 348 8-03374 321 30_ 114
8-2C000 199 3BC 349 8-03374 322 SO 11
6-200CC 200 WD 349 6-03374 323 BCD 115
8-20000 201 BOD 349 8-03374 324 S•D 115
8-200C0 202 mGb 349 B-fl3374 325 3Gb 115
6-20000 203 BCD 350 8-03374 326 sO 116
6-20000 20-o SGD 350 6-03374 327 WOD 116
6-20000 205 GDO 350 6-03374 328 BUD 116
6-20000 206 BOD 350 8-03374 329 am. 116
8-20000 207 3GD 351 8-03374 330 NOD 117
6-20000 208 DOD 351 6-03374 331 DO 117
8-20000 209 3b 351 5-03374 332 3G 117
8-20000 210 3GD 351 8-03374 333 ro 117
6-20000 211 BDO 352 8-03374 334 OD 118
6-20000 212 DOD 352 8-03374 335 DOD 118
8-20000 218 DO;D 352 8-033?4 336 Do0 18
8-20000 356 BGD 352 8-03374 337 am 18
6-20000 357 3G0 353 8-03374 338 aOD 119

8-03374 339 3DO 119
COWV MULBERRY FAMILY# LIGNEOUS, VEGETATION& 8-03374 340 DO 119

BACKGROUNDS 8-03374 341 am 119
8-01761 054 DOD 153 6-03374 342 GDO 120
6-01761 055 3GO 53 6-03374 343 DOb 120

8-03374 344 Do 120

SCOVA RUIBER, NULBERRY FANILY, LIGNEOUS. 8-03374 345 iOD 120
VEGETATION. 8ACKGROUMOS 6-03374 346 GDO 121

6-01176 001 BDO 106 8-03374 34?7 DO 121
8-01761 042 DO 353 8-03374 348 BCD 121
8-01761 043 BOD 354
6-01761 044 B6D 354 IG0X PINE FAMILY, LIGNIOUS, VEGETATION,
6-01761 045 SCD 354 8ACK4ROUNOS
6-01948 006 3Gb 354 8-01337 019 "1 121
8-01948 009 DGD 355 6-01337 020 30 122
6-20000 215 DO 355 6-01337 021 aOD 1:2
8-20000 216 DOD 355
6-20000 217 BO 355 8OUXA CEDAR. PINE FANILY@ LIGNEOUSt VCOTATIONt
"8620000 232 2DO 356 BACKGROUNOS
6-20000 233 DOD 356 6-00829 080 DO 122

8-00829 067 a? 122
.GON OLIVE FAMILY, LIGNEOUS, VEGETATION# 8-00829 088 8O 123

BACKGROUNDS 8-20000 171 Ka 358
5-01049 004 BCD 107 8-20000 172 GDO 358

8-20000 175 30a 338
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6DMoe flR PINE fU t YA! LIV GNEOUS, VESET4lIONi 8-03374 033- -XM- - 138
6ACK,"0N-JNt. 8-03374 034 00, -138

;-G,, 1?5 004 m1I 5 8-03374 035 BCD 139(-7139vs 017 SO 123 8-03374 036. SOD 139
tt-03995 018 E 123 0-03374 037 9- 30 139
0-i03995 019 VGD 123 0-03374 038- Dso 139
8-03995 020 BCD 124 8-03314 039 30D 140
8-03995 021 W0D 124 8-03374 040. eG 140
0-03q95 C22 50D 124 - 8-03374 041 Do 140
6-03995 C23 500 124 6-03374 042 BCD 140
0-03%95 024 WD 125 0-03374 043 Ka 141
8-030,95 025 --D 125 8-0337* 044 300 141

/-03374 045 BCD 141
$9VXC JUNIPfAv PIAE FAMILY* LIvEOUSv 6-Dý3T 046 B3 141

-E2E0A0I0N0 17CKGROUNDS 8-03374 057 6GO 142i ~O0827 086 BGD 125 6-03374 048 BGD 142

8-0133T 017 D•D 125 8-03374 039 sD -1425 -01337 016 BQ 126 0-03374 050 DGD 142
0 -01995 334 BGD 126 B-03374 C,31. B 143
6-200CO 178 BG 356 B-03374 052 B(,D 143
5-20000 179 bGD 359 5-03374 397 BGD 143
8-20000 213 30 359 B-03374 396 BGD 143

B-C3374 399 SOD 144SGOXD LARCH, PINE FAMILY, LIGNEOUS9 VEGETATIONt 8-03374 400 BCD 144
BACKGROUNOS 8-03374 401 BGD 144

6-03995 031 8GD 126 8-03374 402 GD 1424
8-03995 C32 EGD 126 8-03314 '03 BCD 145
0-03995 033 bGD 127 0-03374 4C4 EGD 145

b-03874 405 LGD 145
SGOME PINk, PINE FAKILY, LIGPEOUS, VEGETATION, 6-03374 406 1GD 145

BACKGROUNDS 0-03374 407 EGD 146
8-00t29 074 EGD 127 8-03374 408 Bm 146
0-00629 075 BGD 127 3-03374 409 3GD 1460-00829 081 EG 127 8-03374 410 BGD 146
8-00e29 098 B0D 128 8-03374 411 EGD 147
B-cIL75 003 BGD 128 B-03374 412 BGD 147
: -01176 006 EGO 128 8-03374 413 00D 147
8-01339 CO EGD 128 B-03374 414 WD 147
0-01818 014 5GO 129 8-03374 415 BCD 148
6-01816 027 EGD 129 0-03374 416 BCD 148
0-03070 003 1G 359 8-03374 417 BCD 148
6-03333 012 EGD 359 5-03374 418 BGO 148
6-03333 013 GOD 360 8-03374 419 EGO 149
6-03333 014 EGD 360 6-03374 420 MD i49
8-03333 019 bGn, 360 8-03374 421 EGO 149? 8-03333 020 BCD 360 8-03374 422 UM 1498-03355 019 5= 129 8-03374 423 EGO 150
8-03355 025 BCo 129 0-03374 424 360 150
6-03355 031 BCD 130 0-03374 425 EGD 150
6-03355 037 GO 130 8-03374 426 so 150
8-03374 001 WD 130 8-03374 427 BGD 151
8-03374 002 BCD 130 b-03374 428 BCD 151
8-03374 003 mGO 131 8-03374 429 WD0 151
8-03374 C04 WD 131 8-03374 430 WGD 151
8 6-03374 005 bm 131 5-03374 431 no0 152
8-03374 006 EGO 131 0-03374 432 EGo 152
5-03374 007 30 132 8-C3]74 433 BCD 152
8-03374 008 so 132 8-03374 434 EGD 152
8-03374 009 EGO 132 8-03374 435 EGO 153
8-03374 010 SG0 132 B-u3374 436 IQ 153
6-03374 011 am 1X33 5-03374 437 360 153
9-03374 012 BUD 133 6-03374 438 EGO 153
6-03374 013 BGC 133 6-03374 439 DO 154
81-03374 014 DO 133 8-03374 "4o BD 154
6-03374 015 EG 134 6-03374 441 EG5 154
8-03374 016 BCD IM It-03374 442 EGO 154
8-03374 017 EG 134 -0C3374 443 so 1550-03374 01 e 6-03374 444 E 155
6-03374 019 so 135 8-03374 445 BGD 155
5-03374 020 =GO 135 6-03374 446 EG 155
6-03374 021 Do 135 8-03374 447 EGa 156
8-03374 022 BGO 135 8-03374 481 BCD 156
8-03374 023 3" -136 6-03374 449 so 156
6-03374 C24 so 136 0-03374 450 BGO 156
8-03374 025 EGD 136 B-03374 451 1GD 157
8-03374 026 mo 136 6-03374 452 3DO 157
8-03374 027 Do 137 8-03374 453 mG 157
8-03374 028 EGO 137 0-03374 454 Nm 1578-03374 029 aGO 137 8-03314 A55 310 :59
B-03374 030 SO 13 -033724 456 300 15$
6-03374 031 3so 136 8-O3374 457 W 156
a-03374 C32 aGm 138 8-03374456 45 .0 18
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6-03374 459 so 15% -ISS9 067 '10 179

::03374 460 WD 159 "-03539 066 WD 179

5-03374 462 WID 159 6-03559 010 noE 280

B-03374 463 oD 160 6-03559 071 WD 160S
6-0337'. 464 XND 160 6-03539 072 NAD 180
6-03374 465 30 160 6-03559 073 nD 161
6-03374. '.66 so 160 B-O35s9 074 w 11
30C3374. 467 SOD 161 -03559 075 aw 1le
9-03374 '.6E Do 161 6"03559 076 = 181
-- 03374 4.69 10 161 8-03559 077 ND 182
6-03374 470 NO 161 6-0359 078 0 UD 162
6-0337'. 471 ND 162 6-03559 079 3GD 162
6-03374 472 DO 162 6-03559 0C0 ND 182
9-03374 473 Rim 162 8-03559 081 3W 183
6-03374 474. K1) 162 6-03559 062 IM) 183
8-03559 001 ND 163 8-03559 083 WD 183
6-03059 002 ND 163 6-03559 004 DGD 183
6-03559 003 BGD 163 6-03559 035 DGO 184
8-03559 004 O GD 163 8-03559 066 WD 16'
6-03559 005 mG 164 5-03559 067 BCD 184
6-03559 006 DO 164 6-03559 066 BND 184
5-03559 007 SO 164 6-03559 009 3Gb 185
8-03559 006 so 164 6-03559 090 3Gb 165
,-03559 009 ZGb 165 5-03559 091 ND 185
8-03555 010 3Gb 165 8-03559 092 ND 165
6-03559 011 ND 165 6-03559 093 N;D 166
6-03559 012 ND 165 6-03559 09'. N 186
8-03559 013 XGD 166 6-03559 095 ND 166
0-03559 014 DGD 166 6-03559 096 3Gb 16
9-03559 015 BGD 166 6-03559 097 3GD 187
8-03559 016 3GD 166 8-07559 098 sD 187
6-03559 017 3Gb 167 6-03559 099 WG 187
8-03559 018 3G 167 8-03559 100 No 167
6-03559 019 SO 167 8-03559 101 CD 168
8-03559 020 1Gb 167 6-03559 102 3Gb 188
8-03559 021 ND Ica 6-035S9 103 3WD 188
B-03559 022 BGb 168 8-03559 104 o 188
6-u3559 023 BD 168 6-03559 105 VAD 169
8-03559 024 DGD 168 9-035S9 106 3GD 189
8-03559 025 DD 169 6-03559 107 s3o 189
6-03559 026 sGo 169 6-03559 108 BGC 189
8-03559 027 ND 169 B-03559 109 3Do 190
8-03559 028 ND 169 8-03559 110 mm 190
6-03559 029 3Gb 170 6-03559 1.1 um 190
8-03559 030 Do 170 9-03559 112 3K; 190
8-03559 031 ND 170 6-03559 113 KmG 191

6-03559 032 ND 170 8-03559 114 WG 191
6-03559 033 ND 171 5-03559 115 NCD 191
6-03559 034 30 171 5-03559 116 ND 191
8-03559 035 NO 171 8-03559 1'7 ND 192
8-03559 036 ND 171 B-03559 118 ND 192
8-035!9 037 ND 172 B-03559 119 ND 192
3-03559 038 ND 172 6-03559 120 GD 192

6-03559 039 WDb 172 6-03559 121 3G 193
8-03559 040 ND 172 6-03539 122 BCD 193
8-03559 041 ND 173 6-03559 123 WD 193
68-0359 042 ND 173 6-03559 124 BD 193

8-03559 043 80 173 8-03559 125 ND 194
B-03559 04' WD 173 8-03995 045 30b 194
8-03559 04f~ ND 174 8-03995 046 ND 194
6-03559 047 ND 174 6-03995 046 30 195

6-03559 046 DOb 174 6-03995 0'.? NDo 194
6-03559 048 DOp 174 B-03995 049 ND 195
6-03551 049 ND 175
8-03559 050 ND 175 ,GDXF SPRUCE, PINE FAMILY. LIGNEOUS. VEGETATION.
6-03559 051 ND 175 SACKGROUNDS
6-03559 052 ND 175 B-01818 026 ND 195
6-035S9 053 SM 176 5-03333 015 ND 361
B-03559 054 ND 176 6-03355 O16 NoD 195
0-03S59 055 3Gb 176 8-03355 024 ND 16
6-03559 056 ND 176 6-03355 030 CD 196
8-03559 057 WO 177 6-03355 036 3G 196
"6-03559 058 ND 177 6-20000 1'.'. ND 361
S-0355S 059 ND 177
6-03559 060 NGD 117 $SOYA SYCAMORE. PLANE-TREE FAMILY. LIONEOUS9
6-03559 061 ND 178 VEtETATION, iACKGROUNW S
8-03559 062 ND 178 6-00829 001 ND 196
8-03559 063 ND 178 6-00829 002 BCD 197
6-03559 064 ND 178 6-00629 054 ND 197
6-03559 065 ND 179 0-03355 015 ID 197
8-03559 066 ND 179 8-03374 205 ND 197

July 1967

K1t8



08-03374 206 BG'• igh 8-03374 672 POD 2118S8-03374 207 ]SOD 198 8-03374 673 BJOD 218S8-03374 208 BGD I9" 8-03374 674 DO 219
6• -033?4 209 5GD 198 8-03374 675 BGD 219
5• -033?4 2XO goD 199 8-033T4 676 BCD 219
6 -033?4 Z11 A•GD 199 8-03374 677 G 29S8-C3374 112 goD 199 S-O37 219

S8-03374 213 W-D 199 B-03374 679 B tG fS8-03)74 214 9GD 200 8-03374 60 IM 220
8-03374 215 goD 200 8-03374 681 bGD 220S8-03374 216 BC 200 8-03474 682 BM 221
9-03374 227 goD 200 B-03374 683 ROGD 3217
8-03374 2!.8 BGD 201 8-03374 684 ]BOD 221
8-03374 219 BGD 201 8-03374 685 BCA 221
B-03374 220 BGD 201 8-03374 686 BUD• 222
8-03374 221 BCD 201 8-03374 Z&7 BqA) 221
8-03374 222 G~D 202 B-03374 688 WGD 222
8-03374 22.3 goD 202 8-03374• 689 BOD 222
8-03374 224 BG 202 8-03374 690 BO 223
8-03374 225 BGd 202 B-04003 001 30• 361
8-03374 226 BGD 203 8-040803 002 BG 361
8-03374 227 BGD 203 8-04803 003 Bgo 362
8-03374• 220 BGD 203 8-04803 0014 BGD) 362
8-03374 229 BCD 203 11-04803 005; 3) 362
0-03374• 230 BG 204 8-04803 G0o BCD) 362
B-03374 231 BGD 204 8-04003 OCT7 BGD 363
8-03374 232 3GD 204 8-04803 008 BC 363
8-03374 233 BGD 204 8-04003 G09 8GD 363
8-03374 234 BGD 205 8-04803 010 BCD 363
8-03374 235 G~D 205 B-04803 0]1 BO 364
8-03374 236 BGD 20.5 0-04803 012 BCD) 3"•
B-03374 231 3Gd 205 8-04*803 013 BCD) 364,
8-03374 238 BGD 206 8-04803 014 goD 164
8-03314 239. BGD 206 8-04803 015 G~d 365
B-03374 2.40 BJGD 206 8-04803 016 Bgo 36.5
8-03374 241 BGD 206 0-20000 140 BCD 365
B-03374 242 BGD 207 B-2c000 1j,1 GDO 365
e-C3374 243 BGD 207 8-20000 142 BCD 366
8-03314 244 BG 207 8-20000 143 BGD 366
B-03374 245 god 207 8-20000 181 BCD 366
8-03374 246 BGd 208 0-20060 182 BG 366
8-0.A374 247 BGD 208 0-20000 183 goD 367
8-03314 248 BGD 208 0-20000 184, BC 367
8-03314 249 BGD 208 8-20000 315 BCD 367-03374 250 ]BGD 209 8-200U0 316 BG 3671
:B-03374 251 god 209 20031 BG 36B-03374 252 BGD ;•09 8-20000 3]8 Bgo' 368
0-03314 253 BCD 209 8-20000 31.9 BGD 368
8-03374 254 BG 210 5-20000 320 goD 368
B-03314 255 BGD 210 B-20000 32,1 WD "69
0-03314 2.56 B(; 210 8-20000 322 BGD 3690-03374 641 Ti, 210 0-20000 323 

4GD 369
0-03314 642 ]GD 2113 8-20000 324 BGd 369
0-033T4 643 BG;) 211 B-20000 325 ]BG) 370
0-03374 644 3GDI 211 8-20000 326 BGD• 370
8 -03374 645 BG:D 211 8-20000 327 goD 3708-03374 646 B;D 212 8-20000 328 BCD 370
8-03374 647 GOD 212 8-20000 329 BCD 3718-03374 648 GD 212 8620000 330 B64 D 371
8-03374 64g9 BD 212 8-20000 331. 6 D 3718-03374 650 g0D 213 8-20000 332 6 M 3710I 8-03374 651 BG0 213 8-20030 333 BCD 372
8-03374 652 BDO 213 8-20000 334 6 3728-03374 653 500 -21000 335 69 0 3728-03374 654 £•G 214 8-20000 336 3go 3728-03374 655 8go 2148-03374 656 WDO 214 00OZ PEA 4 -3LSE) FAMILY DCF. HERB2E2US),
8-03374 657 BgoD 214 LIGNEOUS VEGETAT6ON D ACKGRO2N1S:8-03374 658 BGoD 215 8-01337 013 ]OD 223
8-03374 69 Bgod 215 8-03761 025 50 373

8-03374 660 BOO 215 8-01761 02,6 DD 3738-03374 661 BOO 215 8-03761 046 V-0 373
5-03374 662 DO 216 8-01761 047 B68 3738-03374 663 BO 216
8-03374 664 B30 216 8022A LOCUSTo PEA (PULSE) FAMILY2
8--0337i 665 BCD 216 LI-NEOUS 0 VEGETAT0ON1 BACKGROUNDS
8-03374 666 BOD 217 8-00829 014 CDD 2238-03374 667 BgOd 217 8-00829 003 BMD 2238--03374 228 BG 217 8-00829 046 DO 236,
5-03374 669 BOO 217 8-00829 047 SOD '324
8-03374 670 BO 218 8-03355 0]4 BCD 224
8-03374 671 BO 218
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IGEA ROSE FAMILY2 LIGNEOU.4, VEGETATION, 00EDA VIRGINIA CREEPER, VINE FAMILY, LIGNEOUSt
BACKGROUNDS VEGETATION, BACKGROUNDS

8-0029 017 6 224 B-00829 031 BCD 232
8-01116 005 10D 225 5-01761 065 BCD 375
8-01161 017 CD 3734 8-01761 066 BGO 375 -

8-01.761 01e BCD 374
8-01761 062 B 374 $GEE WALNUT FAMILY@ I.tGNEOUS, VEGETATION,
8-02418 370 BCO 225 BACKGROUNOS
6-02413 371 BCD 225 3-00829 089 BGO 232
8-02418 372 BGO 225
8-02418 373 EGD 225 SGEEA HICKORY, WALNUY FAMILY, LIGNEOUSP
8-02418 387 so 225 VEGETATION, BACKGROINDS
6-02418 388 BGD 225 8-00829 028 EGO 232
6-02418 389 EG 225 8-00629 030 EGO 233
8-02418 396 EGD 226 8-00829 072 BDD 233
8-02418 397 EGO 226 6-01368 017 BCD 233
8-02418 398 EGO 226 8-01368 018 EGO 233
8-03333 018 EGO 374 8-03335 012 BGO 234

8GEAA BLACKBERRY, ROSE FAMILY, LIGNEOUSt SGEF WILLOW FAMILY, LIGNEOUS, VEGETATION,
VEGETATION, BACKGROUNDS BACKGROUNDS

8"-C829 090 EGo 226 8-01368 048 BEG 234
SGEAS CHERRY, ROSE FAMIL., LIGNEOUS, 8-01368 049 EGD 234

8-01368 050 BGD 234
VEGETATION, BACKGROUNDS 8-01368 051 BCD 235

8-00829 021 EGO 226 8-0136a j6,7 EGD 235
8-02418 360 EGD 226 8-01761 040 EGD 375
8-02418 361 BGD 226 8-01761 041 EGD 375

8-02418 380 EGD 227 8-01761 867 BEO 2ý5
0-02418 382 EGD 227 8-03374 053 BCO 735
0-02418 386 EGD 227 8-07374 054 EGD 23J
B-02418 390 BGD 227 8-03374 055 EGD 236
B-02418 391 EGD 227 8-03374 056 EGO 236
8-02418 392 EGO 227 8-03374 057 Em 236

8-03374 058 EGD 236
8G6'AC HAWTHORN9 ROSE FAMILY, LIGNEOUS, 8-03374 059 BGD 237

VEGETATION, BACKGROUNDS 8-03374 060 .D 237
8-00829 026 EGO ,27 8-03374 061 WIT 237

8-03374 062 EG77 237
8GEAD jJNEBERRY, ROSE FAMILY, LIGNEOUS, 8-03374 063 BGO 238

VEGETATION, BACKGROUNDS 8-03374 064 EGD 238
8-01049 OCS BGD 228 8-03374 065 BCD 238
8-01368 042 BGO 228 8-03374 066 EGP 238
8-01368 043 BGD 228 8-03374 06'7 BD 239

0-03374 068 EGO 239
BGEAE PEACH, ROSE FAMILY, LIGNEOUS, 8-03374 069 EGO 239

VEGETATION, BACKGROUNDS 8-03374 070 BCO 239
8-00829 020 EGD 228 8-03374 071 EGD 240
8-02418 362 EGD 229 8-03374 072 EGD 240
8-02418 363 30o 229 8-03374 073 EGD 240
8-02418 364 EGO 229 8-03374 074 BCD 240
i-0241e 365 EGD 229 8-03374 075 ZG• 241
8-02418 383 BCD 229 8-03374 076 so 241
8-02418 384 BO 229 B-03374 077 B0 241
8-02418 385 EGO 229 8-03374 078 EGD 241
8-02418 393 BG0 229 8-03374 079 80 242
8-02418 394 3GD 229 8-03374 080 BEG 242
8-02418 395 AGD 229 8-03374 081 EGO 242

8-03374 082 EGD 242
BGEAF PIN CHERRY, ROSE FAMILY, LIGNEOUS, 3-033.4 083 EGO 243

VEGETATION, BACKGROUNDS e-03314 G08 BG0 243
8-01368 060 BGO 230 8-03374 085 BEG 243

8-03374 086 EGO 243
G86EA ,,UN. ROSE FAMILY, LIGNEOUS. 8-03374 087 BGO 214

EEGETATION, BACKGROUNDS 8-03374 088 30 244
B-01C49 020 EGO 230 8-03374 089 EGQ 244
8-01368 030 EGO 230 8-C3374 090 BGO 244
8-01368 C31 EGO 230 8-03374 091 8GO 245

-*8-02418 368 EGO 231 8-0.4374 092 BGO 245
8-02418 369 EGD 231 8-O..374 093 8GO 245
8-02418 399 EGD 231 8-03374 094 EGO 245
8-02418 400 EGO 231 6-03374 095 2'4 246
"8-02418 401 EGD 231 8-03374 v96 .o 21tt

8-03374 097 EGO 20b
OGES SOUR GUM FAMILY, LICNEGUS, 8-03374 098 30 2AG

VEGETATION, BACKGROUNDS 8-03374 099 DG0 247
8-00829 006 EGO 231 8-03374 100 RGO 247
8-00829 09T EGO 231 e-0337* 475 WD 247

9-03374 '76 30 247
UGECA CALASASH, TRUMPET CREEPER FAMILY, 8-03374 477 BED 248

LIGNEOUS, VEGETATION, BACKGROUNDS 8-03374 476 6GD 248
8-00829 039 EGO 232 8-03374 479 Bco 248
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0-03374 480 WD 249 SO8F8 POPLAR, WILLOW FAMIL~t LIGNEOUS,11-03374 1 300 249 VEGETATION* SACKGROUWOS-03374 462. 249 8-01049 014 Amb 26281-03374 ,s83 EGD 249 6-01337 010 GD 2628-03374 484 BGD 249 0-01360 052 bGD 26215-03374 485 3G0 230 8-01368 0523 3G 262. -03374 486 Do 230 8-01368 C54 BGD 26115-03314 467 RGD 250 8-01368 055 BGD 26381-G337; 488 1Gb 250 8-01761 028 3GD 3821|-03374 469 BGD 251 0-01761 056 GBC 38205-03374 490 BGD 251 6-01761 G57 3BC 38213-03374 491 3D, 251 8-03076 ,CI 3Gb 3831-03374 49? am 251 8-03010 C02 ZGD 38353-03374 493 3GD 252 8-03374 153 BGD 26310-03374 494 30D 252 8-03374 154 EGb 263R-03374 495 B 8-03374 154 2UD 2631-033,74 496 8Gb 252 8-03374 155 1Gb 2640-C3374 49• BGD 253 8-,3314 156 AC1 264U-03374 498 BGD 253 8-03374 157 BCD 264-033"/4 496 BG8 253 B-03374 158 BGD 264
B-03374 499 1G0 253 B-03314 159 BGb 2658-03374 500 PGD 253 8-03374 160 8Gb 2658-03374 501 3o 254 8-03374 161 BCD 2658-03374 502 BCD 254 B-03314 162 GBo 2658-03374 503 W00 254 8-03374 163 Gb& 2665-03374 '504 EGD 254 8-03374 164 GBC 2665-03374 505 BCD 255 8-03374 165 8GD 2660-03374 506 BGD 255 8-03374 166 8Br 2668-03374 507 BCD 253 9-03374 167 3GD 2678-C3374 508 EGD 255 8-03374 168 GBM 2678-03374 510 800 256 8-03374 169 809 2678-03374 510 BD 256 8-03374 170 GBC 2678-03374 511 BGD 256 8-03374 171 BGD 2686-63374 512 GBC 756 8-03374 171 3GD 268B-03374 513 3Gb 237 8-03374 173 P.D 268B-03374 514 BGD 257 6-03374 174 3GD 2688-03374 515 BGD 257 B-03374 175 MID 2698-03374 5 G bD 257 8-C3374 176 - 2698-C3374 5!7 3Gb 250 8-03374 177 BGD 2698-03374 518 BGD 258 8-03374 178 BCD 269

803374 179 8BC 270
SGEFA ASPEII WILLOW FAMIL•* LIGNEOUS, 8-03374 190 BCD 270VEGETATION, BACKGROUNDS 

8-03374 181 3GD 270B-01368 001 8Gb 258 8-03374 182 BCD 2708-01368 032 8GD 258 8-033?4 183 30 271
8-01368 033 3b 2S9 

6-033?4 184 BCD 271D-0335S 017 8GD 259 8-0331? 185 EGD 271B-03355 023 BCD 259 C-03374 186 BGb 2711-03355 028 EGD 259 8-03374 187 1GD 2728-03355 034 8GD 260 8-03374 188 3GD 272B-03995 736 BCD 260 8-03374 189 3GD 2728-03995 037 BCD 260 8-03374 190 BGD 2728-03995 034 BGD 260 8-03374 191 1B. 2738-13995 039 8BD 261 8-03374 I12 ab 2738-03995 040 8GD 261 8-03374 193 BCD 2738-03995 041 GBC 261 8-03374 194 BGb 2738-03995 042 8GD 2o1 8-033T7 195 SGb 2748-20c00 088 lrD 376 8-03374 196 8GD 274B-20000 089 BCD 376 8-03374 197 8GOD 2748-20000 090 i0 376 8-03374 198 8GD 274
8-20C000 ,91 BGb 3/7 

8-03374 199 BCD 2758-20000 002 30o 377 B-03374 200 BGb 2758-20000 093 30 377 8-03374 201 1G0 2758-20000 09% BCD 377 8-03374 202 BGD 2758-20000 095 GBC 378 6-C3376 •C3 BCD 2768-20000 096 3BC 378 8-C3374 204 BCD 2/68-200CO 097 Gbm 378 4-03374 567 BGD 2760-20000 098 BGD 378 8-03371 568 80D 276B-20000 099 BCD 379 8-03374 569 1GD 2778-20000 100 GBC 379 0-03371" 570 WG 2778-200C0 101 GBC 379 8-03374 571 am 2778-20000 102 800 379 3-03374 572 so 2778-2c000 103 BGC 380 8-03374 573 8GD 2788-20000 104 0 GD 380 8-0337,4 57' Gb 2788-20000 1(14 BGD 380 8-03374 575 BGD 2788-20000 208 3GD 380 a-03374 576 0GD 2;88-200C0 107 BGD 381 8-03374 57' 8GD 2798-20000 108 BGb 381 S-03374 578 8G5) 279&-24000 109 B140 381 8-03374 579 8Gb 279B-2000C 110 W 0 •3PI 8-.ý3374 580 100 2798-20000 111 BCD .9 8-03374 581 BlD 280
8-03374 582 B0 280
8-03374 S83 3G 280
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8-03374 584 GD 260 8-03374 37" 3G 29
8•03374 585 Km 281 8-03374 379 3W 29
8-03!k?4 586 WDO 281 5-43374 380 3WM 298
8-03374 567 WOD 281 9-03374 381 300 299
:-03374 5b68 D 281 8-03374 382 300 299
8-03374 589 amD 282 8-03374 383 amD 299
:-03374 590 SW 282 8-03374 384 3W 299
8-03374 591 DGD 282 8--03374 385 3W 300
8-03374 592 DOD 282 5-03374 386 DO 300
8-03374 593 BW 283 8-03374 387 SO 300
8-03374 594 300 283 8-03374 388 3so 300
8-03374 595 WD- 283 8-03374 389 3D 301
8-03374 596 !OD 283 8-03374 390 ND 301
8-03374 597 DOD 284 8-03374 391 300 301
8-03374 598 WDO 284 8-03374 392 BCD 301
8-03374 599 BGD 284 8-03374 393 BGD 302
8-03374 600 BGD 284 8-03374 394 BOD 302
8-03;74 601 300 285 8-03374 395 GDD 302
8-03374 602 BGD 285 8-03374 396 BOD 302
8-03374 603 BO 285
8-03374 604 3w 285 BGF LEAF, VEGETATION, BACKGROOIOS
8-03374 605 Bw 286 8-00829 036 DO 5
8-03374 606 BOD 286 8-00829 iC5 B3C 103
8-03374 607 BOD 286 8-01176 045 BG 6
8-03.-14 606 BCD 286 8-01948 001 30 66
8-03374 609 BDO 287 8-01948 002 B= 66
8-03374 610 BCD 287 8-01948 003 SOC 158
8-03374 611 Do 287 8-01948 004 BGC 158
8-03374 612 BCD 287 8-01968 005 SOC 159
8-03374 613 GDO 288 8-019S8 On6 BS0 304
8-03374 614 BCD 288 8-019g8 007 DOD 304
8-03374 615 BCD 288 8-01948 009 8GD 355
8-03374 616 DO) 288 5-01948 010 Boc 149

8-01948 01£) 3 180
BGEFC WILLOW 4CF. EVENING PAINROSE FAN.** WILLOW 8-02418 199 3W 130

FAMILVt LIGNEOUS, VEGETATIONt BACKGROUNDS 8-02418 200 100 130
8-00829 029 BSD 289 8-02418 201 3W 130
8-01049 007 BSD 289 8-02418 2C2 SW 130
8-01049 015 500 28q 8-02418 203 300 130
8-01049 016 SOD 289 8-02418 204 BcC 130
8-01818 009 to 290 8-02418 205 BGC 130
8-03995 026 BCD 290 8-02410 206 300 130

8-01418 207 300 130
8GEFCA DWA4RF WILLOW, WILLOW FAMILY, LIGNEOUS, 8-C2418 208 BGC 130

VEGETATION, BACKGROUNDS 8-02418 209 3w 1303f
8-01337 006 1OD 290 8-02418 210 0GC 130

8-02418 211 300 131
BGEFC8 GROUND WILLOW, WILLOW FAMIL7, LIGNEOUS, 6-02418 212 3C 131

VEGETATION, BACKGROUNDS 8-02418 213 BGC 131
8-01337 0C7 Bw 290 8-02418 214 3W 131

8-02418 215 300 131

SGEGA SWEETGUN, WITCH HAZEL FAMILY* LIGNEOUS, 8-02418 216 0GC 131
VEGETATION, BACKGROUNDS 8-02418 217 B3C 131

8-03374 349 BDO 291 8-02418 218 3Gc Li3
3-03374 350 30 291 8-02418 219 = 131
8-03374 351 3W 291 8-02418 220 De 131
8-03374 352 BGD 291 8-02418 221 B00 131
6-03374 353 BGD 292 8-C2418 222 aOC 132
8-03374 354 SOD 292 8-02418 223 BGC 132
B-03374 355 WGD 292 0-02418 224 3w 132
8-03374 356 DGD 292 8-02418 225 SC 132
8-03374 357 BGD 293 8-02418 226 30C 132
8-03374 358 SCD 293 8-u2418 227 BoC 132
8-03374 359 B1D i93 8-02418 228 B3 132
8-03374 360 SGD 293 8-02418 229 Bm 132
8-03374 361 SGD 294 8-02418 230 BGC 133
8-03374 362 DOD 294 8-02418 231 800 133
8-03374 363 BSD 294 8-02418 232 BCC 133
8-03374 364 0GD 294 8-02418 233 BGC 133
8-03374 365 SOD 295 8-02418 234 300 133
8-03374 366 BCD 295 8-02418 235 I0c 133
8-03374 367 BGD 295 8-02418 236 D0C 1a3
8-03374 368 SGD 295 8-02418 237 3W 133
8-C3374 369 BDD 296 8-02418 238 mac 134
8-03374 370 BCD 296 8-02418 239 SW 134
8-01374 371 BO- 296 6-02418 240 Boo 134
8-01374 372 BCD 296 8-02418 241 B00 134
8-03374 373 DGD 297 8-02418 242 BGC 134
8-03374 374 BOD 297 8-02418 243 BM 134
8-03374 375 BCD 297 8-02418 244 Bw0 134
8-03374 376 BCD 297 8-02418 245 Bw 134
8-03374 377 BCD 198 8-02418 246 BOC 135
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a.n,~ ' b -02418 018 800 400-02418 248 800 135 8-02418 019 Do 40
8-02418 249 S00 135 8-02438 020 cC 41
C-02418 250 XGC 135 8-02418 021 BC 41"8-02418 251 80M 135 8-02418 022 BaC 418-02418 252 icc 135 8-02418 023 uoc 418-02418 251 WcC 135 8-02418 024 Doc 418-02418 254 icc 136 8-02418 035 wc 418-02418 255 80C 136 8-02418 026 iC 418-02418 236 SW 136 0-02418 027 koc, 416-C2418 257 BOC 136 8-02418 028 W:C 41
8-02418 260 SGC 136 6-02418 029 =Ic 428-02418 308 3 108 6-02418 030 io: 428-02410 309 DOC 108 8-02418 031 Vce 42
8-02418 310 iaC 109 8-02418 032 30G1 42
8-02418 311 800 109 8-02419 033 801 42
8-02418 360 BG 226 1-02418 034 iGC 43
8-02418 361 BCD 226 B-02418 035 BCC 43
8-02418 362 803 229 B-02418 036 WX 438-02418 363 30; 229 8-02418 037 BGC 430-02418 364 PGD 229 8-02418 038 IGC 43
8-02418 365 503 229 8-02418 039 PoC 438-02418 366 BG 7 8-02418 040 fGC 43
8-02418 367 BG 7 8-02418 041 I= 438-02418 366 803 231 6-02418 042 2GC 438-02418 369 BGD 231 0-02418 043 Doc 438-02418 377 BG 7 8-02418 ('44 BGC 438-02418 378 8G 7 a-02418 045 wc 448-02418 379 80 7 8-02418 046 300 448-03333 016 B0D 347 8-02418 007 B0 44

8-02418 048 80 44SGFA NARROW LEAF, VEGETATION9 BACKGROUNOS 8-02418 0'49 am 448-00829 014 BM3 223 8-0241C J50 sC 44
8-00829 018 8C3 223 8-02418 05 1 x00 448-00829 022 BGD 7 B-C2418 052 0 448-00829 027 803 33 5-02418 053 80 44
8-00829 029 P4D 289 B-C2418 (,54 3CC 448-00829 052 BGD 9 8-02418 '355 8 448-00829 058 B0D 34 8-02418 056 IOC 44
5-00829 080 8V) 122 8-02419 057 am 456-00829 081 WD 127 8-02413 058 BM 45
8-00829 086 8GD 125 8-02419 059 800 458-00829 107 BGC 35 8-024!8 060 0C0 45
8-01049 013 30; 34 h-02418 061 80c 45B-O1C49 017 BGC 4 8-02418 062 DOC 45
8-01049 019 8Cc 5 S-E,2iG 063 BGC 458-01176 006 8G0 128 8-02418 064 B00 45
8-01352 001 800 66 8-02418 065 D" 438-01352 002 8CC 66 ý.-024i6 066 0 458"-01352 003 iC 66 6-Z2418 067 ,cC 45
8-01352 004 80C 150 8-32418 068 300 458-01352 005 80C 150 S-02412 069 D00 46
8-01352 006 0GC 150 B-02418 070 iCc 468-01352 007 0CC 150 8-02418 071 300 46
b-01352 003 iCC 151 8-02418 072 80c 468-01352 009 8GC 151 8-02418 073 Bc 46
8-01352 010 80 151 8-02418 074 BcC 46
8-01352 011 BGC 151 A-02418 075 BGC 466-0!352 012 800 152 6-02418 076 80c 46
8-01352 015 icC 152 6-02418 077 800 468-01352 018 ,c0 153 5-02418 078 b3c 46
5-01352 025 8CC 155 8-02418 079 a= 468-01352 028 WGC 156 6-02418 080 hoc 468-01368 0Oi B8D 233 e-02418 081 wc 47
8-013o8 018 80D 233 8-02418 082 10 478-02418 061 80 39 8-0241A 083 icC 478-02418 002 iCC 39 8-02418 08* iGC 47
8-02418 003 80c 39 0-02418 085 iwC 478-02418 004 80 39 6-0241C 086 am0 47
8-09418 005 BC 39 8-02418 087 I= 4?8-02'18 006 800 39 8-G2416 088 800 47602418 007 800 39 8-02418 089 Bw 48
0-0240 008 39 8-0241C 090 80C 48a-02418 009 Doc 39 3-02410 091 BX 486-02418 010 BcM 40 8-02418 092 800 48
8-02418 011 iaC 40 6-02418 093 ioc 48S8-02418 012 ]" 40 6-02418 094 um 48
8-02418 913 icc 40 8-02418 095 IcC 486-02418 014 w.0 40 8"02418 096 I= 488-02418 015 Bm 40 8-02418 097 a=0 48
C-02418 016 icC 40 8-02418 098 300 49
8-02418 OZ? BM 40 8-02418 099 8c 49
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I
8-02418 100 DOC 49 tk-03374 002 DO 130

8-02418 101 3oc 49 8-03374 003 WO 131

8-02418 102 BGC 49 8-03374 C04 .30 131

8-02418 103 bGC 49 8-03374 005 WD 131

8-02418 104 OCC 50 8-03374 006 DR 131

8-02418 105 DOC 50 8-03374 007 sm 132

8-02418 10C 7 50 3-03374 009 30 132

8-02418 107 6 • 50 8-03374 009 sol 132

8-02418 108 ,Cc 50 8-03374 010 WD 132

8-02418 109 oC 50 8-53374 011 so 133
8-02418 110 DOC in 8-03374 012 DO 133

8-02418 111 B00 50 8-03374 013 1GD 133

8-02418 112 SOC 51 8-93374 014 slm 133

5-02418 113 icc 51 8-03374 015 So 134

8-02418 114 DGC 51 8-C3374 016 WOD 134

8-02418 115 ,c0 51 8-03374 017 xDO 134

8-02418 116 50C 51 8-03374 018 BOD 134

0-02418 117 BMC 51 8-03374 019 BDO 135

8-02418 118 SC 51 8-03374 020 BDD 135

8-02418 119 BGC 51 8-03374 021 SOD 135

8-02418 120 OCC 51 8-03374 022 BGD 135

8-02418 121 SOC 51 8-03374 0'23 SOD 136

8-02418 122 BOC 51 8-0337"4 024 DoG 136

B-02418 123 300 51 8-03374 025 BW 136

8-02418 124 5-0 52 B-03374 026 SD 136

B-02418 125 BOC 52 8-03374 C27 bD 137

8-02418 126 BGC 52 8-03374 028 DOD 137

8-02418 130 50c 52 8-03374 C29 BCD 137

8-02418 131 SOC 52 8-03374 030 BDO 137

8-02418 132 DCC 52 8-03374 C31 Do 138

B-02418 133 DCC 52 8-03374 032 SOD 138
8-02418 162 SOC 9 B-03374 033 SO 138
8-02418 163 3C0 9 B-03374 034 DO 138

8-02418 164 SOC 9 8-03374 035 BM 139

8-02418 165 SOC 9 8-03374 036 SOD 139

8-02418 166 SOC 9 8-03374 037 soD 139

8-G2418 167 0GC 9 8-03374 038 bGD 139

8-02418 168 SOC 9 8-S3374 039 SOD 140

8-C2418 169 BOC 9 8-C3374 040 B•DO 40

8-02418 170 SGC 10 8-03374 041 DoD 140

8-02418 171 SOC 10 8-03374 042 SO 140

B-02418 172 EXC 10 8-03374 943 SOD 141

8-02418 173 BOC 10 8-03374 044 WD 141

8-02418 174 50C 10 8-03374 045 SOD 141

8-02418 175 SOC 10 B-03374 046 DO 141

8-02418 176 B3C 10 8-03374 047 BCD 142

8-02418 177 300 10 8-03374 048 DO 142
8-02418 178 DCC 10 8-03374 049 BDO 142

8-02418 179 SOC 10 B-03374 050 DOD 142

8-0241t 180 300 10 R-03374 051 •D 143

0-02418 181 BOC 11 t-03374 052 BOD 143

8-02418 182 SOC 11 8-03374 397 SOD 143

8-024186 83 s0 11 8-03374 398 DGD 143

8-02418 184 SOC 11 8-03374 399 WD 144

0-02418 185 BGC 11 8-03374 4C(0 DD 144

8-02418 186 SGC 11 8-03374 401 SOD 144

8-02418 187 DOC 11 8-03374 402 hOD 144

8-02418 188 500 11 8-03374 403 GOD 145

8-02418 189 SGC 11 8-03374 404 BGD 145

5-02410 190 B0 11 8-03374 405 SOD 145

8-02418 191 SGC 11 8-03374 406 so 145

8-02418 192 C00 11 8-03374 407 BDD 146

U-02418 348 5GC 13 8-03374 408 DOD 146

"8-02418 349 50 13 8-03374 409 BOD 146

8-02418 350 B0C 14 8-03374 410 BOD 146

8-02418 351 SOC 14 a-03374 411 WDO 147

8-02415 352 BOC 14 8-03374 412 DOD .47

8-02418 353 O 14 6-03374 413 SOD 147

8-02418 354 SOC 14 8-03374 414 BCD 147

S8-02418 355 SGC 14 8-03374 415 BO 148

8-03070 003 SGD 359 B-03374 416 SGD 1.48

8-03333 012 OD 359 8-03374 417 SOD 148

e-03333 013 SGD 360 8-033?4 418 SO1D 148

8-03333 014 q-3,0 360 8--03374 419 BOD 149

8-03333 CI5 SOD 361 8-03374 420 BDO 149
B-03333 019 lCD 360 8-03374 421 bDw 149
08-03333 020 BCD 360 8-03374 422 DO 149

8-03355 014 30 224 8-01374 4213 O 150

8-033bs5 018 O D 19, 8-03374 424 DGD 150

8-03355 019 SOD 129 8-03374 423 DOD 150

8 -033T4 CCI um 130 8-03374 426 OD 150
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8-0337,4 427 BC 11 6-03559 435 Sm III
18-03374 42? WOD 151 8-03559 035 bw 171

:-03374 429 DO 151 6-03559 036 iw '172
6-03374 430 a 151 5-035Sg 034 Um 2723

8-03374 432 KDM 152 6-03559 040 so 172
6-03374 433 Do 152 8-03559 041 I1D 173
8-03374 434 BGD 152 6-03559 042 GIK ,173
8-03374 43S so 153 6-03SS9 043 SOD 173

8-03374 436 MWD 153 5-03559 044 WD 173
8-03374 437 GOD 153 5-03559 045 sm 174
8-03374 436 CDO 153 6-03559 046 WD 174

8-C3374 439 SOD 154 S-03559 04? no 174
8-03374 4413 BOD 14 6-03559 046 no 174
8-03374 441 bO 154 8-03559 049 am 175
8-03374 442 bcD 154 6-03559 050 MD 175
8-03374 443 to 155 6-03559 051 WD 175
8-03374 444 GOD 155 6-03559 052 BOD 115
8-03374 445 AGD 155 5-03559 053 WOD 176

:-03374 446 BGD 155 8-03359 C54 soD 176
8-03374 447 30 156 5-03559 055 I= 176
8-03374 448 SGD 156 6-03559 056 SOD 176
B-03374 449 SOD 156 o-03559 357 JDO 177
B-03374 450 BGD 156 8-03559 056 no 177
8-03374 451 3GD 157 8-03559 C69 DO 177
8-03374 452 BO 157 6-03559 060 BC 177
8-03374 453 DGD 157 6- 0 3559 061 SOD 1768-03374 454 BCD 157 8-03559 062 •D 176

5-03374 455 SOD 158 8-03559 C63 SO 178
8-03374 456 SGD 158 8-03559 064 SO 176
e-03374 457 SOD 158 8-03559 065 BO 179
8-03374 45a BCD 159 B-C3559 066 WD 179
5-03374 459 BCD 159 8-03559 067 BCD 179
8-03374 460 BGD 159 6-03559 068 MO 179
8-03374 461 BGD 159 G-C3559 069 so 10
8-03374 462 BCD 159 8-03559 C70 SCD 180
5-03374 463 SGD 160 8-03559 071 OD 180
8-03374 4674 so 160 6-035S9 072 am 180
8-03374 465 SOD 160 8-03559 076 so M8

8-03374 466 SOD 160 6-03559 074 SD 181
8-03374 467 SO 161 8-03559 07S BCD 181

8-03374 468 SOD 161 6-03559 076 OD 181
8-03374 469 DOD 161 8-03559 077 BDO 102

8-03374 470 BOD 161 8-03559 C76 BOD 182
6-03374 471 SOD 162 6-03559 079 BDD 132
5-033•4 472 DO 162 8-03559 Oeo BCD 182
8-03394 473 ODo 162 6-03559 C1S SO 183
8-03374 474 BDO 12 8-03559 082 SO 183
B-03559 001 BOD 163 8-03559 083 SOD 183
5-03559 002 BOD 163 8-03559 084 AOD 183
8-03559 003 bGD 163 6-03559 085 DOD 184
8-03559 004 SOD 163 8-03559 086 DO 1854
n-03559 005 D 164 5-03559 0S? DSo 184
-03559 006 WD 164 8-03559 08p 1OD 184

a-0355
9 0C07 O .64 6-03559 069 OD 185

8-03559 00o OD 16k . 8-03559 090 OD 165
8-03559 009 BDO 165 8-03559 091 so 185
8-03559 010 DOD l65 8-03559 092 50 185
8-03559 011 WOD 165 8-03559 f93 BCD 16
8-03559 012 SO.D 165 8-03559 094 Do 186
8-03559 013 SOD 166 6-03559 095 BDO 186
8-03559 0174 BCD 166 -03559 096 sOD 186
0-03559 "5 SOD 166 6-03559 097 Do 187
8-03559 016 BeD 166 8-03559 098 soD 167
8-03559 017 = 167 8-03559 099 OD 187
6-03559 018 BDO 167 8-03559 100 COD 187
6-03559 019 D 167 6-C3559 101 BCD 184

8-03559 020 WDO 167 5-03559 102 ]OD 18I

8-03559 021 DO 168 8-03559 103 -DO 186

6-03559 022 SO 168 0-03509 104 DOD 186

8-03559 023 SO 163 8-03559 ICS Do 169

8-03559 024 BO 168 Z-03559 1096 O 189
8-03559 025 DO 169 8-03559 Io0 SOD 189
8-03559 026 Do 169 8-03559 106 SOD 169

8-03559 027 OD 169 6-03559 09 BCD 190
8-03559 028 SOD 169 S-03559 t10 BOD 190

8-0355Q 029 So 170 6-03559 113 OD 190

5-03559 030 SOD 170 8-03559 112 SOD 190
8-03559 031 SOD 170 Z-03559 113 SOD 191
8-03559 032 SOD 170 8-03559 124 BM 191
6-03559 033 BCD 171 6-03559 115 WD 191
8-03559 034 BGD 171 6-03559 116 DOD 191
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S-03559 117 DOD 192 8-00629 146 so 7a

5-03559 11i so 192 5-00029 147 Dm 75

5-03559 119 M0D 192 9-00629 145 D30 30

B-03559 120 OD 192 5-00529 149 DOD 30 (1)
5-03559 121 DOD 193 5-00129 150 aOm 30

:-03559 122 Do8 193 3-00829 151 o 30
5-03559 123 D]O 193 5-00629 152 3DO 41

5-03559 124 DlD 193 1-00629 153 Do 41

5-03559 125 DO 194 3-00829 154 DoD 41

3-03995 017 DO 12J 8-00329 15S DO 41

3-039"5 021 IM 123 B-00029 156 113 42

3-03995 047 DO 194 5-00829 157 DoD 31

B-20000 144 DOD 361 6-00029 158 Do 31

3-20000 171 §DO 358 3-00829 159 u 31

3-20000 172 DM 358 6-00129 160 DCD 31

5-20000 178 DO 358 B-00329 161 GDO 32

t-20000 179 BDO 359 8-00829 162 BDO 32

6-20000 213 DWO 359 "-00829 163 Do 109
8-00829 164 NDo 110

86F5 5ROA LEAF* VEGETATION. BACKGROUNOS 6-00629 165 DWD 110

9-00829 001 BDO 196 3-00829 166 mD 1n0

B-00829 005 DOD 55 6-00029 167 D n10
8.-00329 006 DOD 271 8-00829 163 uD 111

3-00829 007 KDM 72 8-01176 002 sDo 42

3-00829 008 Do 73 3-01176 003 DoD 11

"3-00629 009 Do 73 8-01176 041 AEN 15

6-08029 010 Do 73 3-01176 042 Do 55

5-00829 011 soD 73 3-02418 306 DOC 108

3-00829 046 DOD 224 3-02416 307 DCC l05

6-00829 047 DO 224 5-02418 312 am 109

8-00029 050 DO 8 8-02418 313 s3c 109

9-00829 051 DoD r 9-0241S 114 Do, 109

3-00629 059 DGD 70 6-02418 315 v 3 109

5-00629 061 DOD 74 3-02416 316 D6- 109

3-00829 062 DGD 9 8-02418 317 DCC 109

B-00029 068 DGD 75 s-02416 315 DoC no

9-00829 069 aDm 10 3-02418 319 D=C 110

3-00829 070 !,q 75 8-02410 320 DO no

9-00029 071 WAD 10 3-02418 321 DCC 110

"3-00829 092 DOD 71 3-02418 322 DOC 110

3-00829 093 DOD 71 6-024118 323 DcC 110

8-00329 094 DM 75 6-02481 324 Dcc 10

a-00829 104 sCC 1 8-024111 325 DCC 1i0

6-00429 106 DCc 106 8-02413 326 DoC 1i1

6-00829 108 vGC 1 0-02418 327 = 111

5-00829 109 DGC 141 B-02418 370 No 225

3-00829 110 BDO 36 5-03070 002 WD 383

3-00029 111 Do 36 B-03333 013 GOD 374

5-00829 112 DOD 37 3-03355 010 No 22

5-00629 113 Do 37 3-03355 011 Do 71

3-00829 114 uDO 37 B-03355 012 DoD 2W4

3-00329 115 DoD 37 5-03355 013 DOD 22

9-00829 116 Do 38 3-03355 015 DGD 197

8-00e29 117 DOD 38 3-03355 016 Do 47

e-00829 118 Do 38 3-03355 017 MDO 259

5-00829 119 Do 38 8-03995 bC2 DOD 49

3-00829 120 DOD 39 5-03995 006 PGD 50

""-00829 121 Dam 79 8-03995 014 Dmm 29

5-00029 122 3OD 39 3-03995 028 DOD 69

8-00829 123 DO 39 8-03995 036 DOD 260

0-00629 124 DGD 40 8-04616 001 sCC 159

9-00829 i25 so) 40 B-04616 002 aCm 159

5-00829 126 Do 40 3-04616 003 DCC 160

5-00829 127 DCD 40 3-04616 004 DCC 160

3-00829 128 WD 107 8-04614 005 DGC 160

8-00829 129 Do 107 5-04616 006 ICC 160

"8-00329 130 DOD 107 6-04616 007 DCC 161

3-00629 131 DOD 108 9-04616 008 DGC 161""-00329 132 DOD 108 5-04616 009 DGC 161
5-00029 133 WD 106 8-04616 010 DCC 161
0-00829 134 D 106 3-04616 011 DCC 362

3-00629 135 WD 109 3-04616 012 DCC 162

8-00829 136 Do 109 8-04616 013 DC 162

5-00829 137 DO 109 8-04616 014 DCC 162

5-00829 138 EDO 76 3-04616 015 DCC 163

"-00829 139 DO 76 8-04616 016 DCc 163

5-00829 140 DOD 76 8 5-04616 017 DC 163

6-00029 141 WD 77 0-04615 018 Ic 163

6-00829 142 IDO 77 5-04616 019 DCC 164

6-00829 143 Dm 77 3-04616 020 DOC 164

8-00829 144 DOD 77 3-04616 021 aOC 164

8-00629 145 ,DO 76 5-04616 022 3o 164

88



:-:0616 023 SM 165 "-01353 017 so 16
8-04616 024 DO 165 8-01353 018 am 16

i "8-04616 025 50C 165 8-01353 019 WD 16
8-04616 026 sC 165 8-01353 020- ID 17
8-04616 027 DWC 166 8-01153 021 DoD 17
8-04616 023 DGC 166 8-0130;. 022 IDO 17
r-04616 029 DGC 166 8-01353 023 WOD 17
8-04616 030 DOC 166 8-01353 02. so, 18
8-04616 031 BCC 167 6-01353 42: DOD 18
8-04616 032 DOC 167 8-01353 026 Do 18
8-04616 033 D-C 167 8-01353 027 DoD 18
8-04616 034 DC 167 8-01367 001 DOD 3
8-04616 C;3 DOC 168 8-01367 003 3DO 42
8-04616 036 am0 168 8-01367 005 Do 53
8-04616 037 DCC 168 8-01367 007 Do 19
8-04616 038 D•c 168 8-01368 001 DoD 258
8-04616 039 DGC 169 8-01368 002 DoD 3
8-06616 040 EM 169 8-DI368 004 BDO 4
B-04616 041 300 169 8-01368 006 DoD 43
8-04616 042 30C 169 8-01368 C08 DOD 19
8-04616 043 toc 170 8-01368 010 Do 20
8-04616 044 DC 170 8-01368 012 biv 72
8-04616 045 DCC 170 801368 016 8
8-04616 046 BDC 170 8-01360 015 ]KID 43
8-04616 047 DCc 171 8-01368 016 bOD 43
8-04616 048 DcC 171 8-01368 019 Do 20
8-04616 049 DCc 171 8-01368 020 BCD 20
8-04616 050 BGC 171 8-01368 021 DO 21
8-04616 051 DGC 172 8-01368 022 DGD 21
8-04616 052 BDC 172 8-01368 023 Do 21
8-04616 053 DGC 172 8-01368 030 Do 230
8-06616 054 Cr. 172 8-01368 032 DoD 258
8-04616 055 DCC 173 8-01368 033 Do 259
0-046t6 056 DGC 173 8-01368 034 DCD 5
1,-04616 057 BGC 173 8-01368 036 DOD 5
8-04616 C58 DOC 173 8-01368 038 Do 45
8-04616 059 DC 174 8-01368 040 DWD 44
8-04616 060 BDC 174 8-01368 041 BGD 44
8-004616 061 DcC 174 8-01368 042 CDD 228
8-04616 062 DCC 174 8-01368 043 DOD 228
8-04616 063 DNC 175 8-01368 064 DM) 78
8-04616 064 80 175 8-01368 046 D0 79
8-04616 065 DCC 175 8-01368 048 DO 234
8-04616 066 BDC 175 8-01368 050 8DO 234
8-04616 067 DcC 176 8-01368 054 &DM 263
8-04616 068 DCC 176 8-01368 056 DOD 56
8-004616 069 DCC 176 8-01368 057 BCD 5
S8-04616 070 1CC 176 8-01368 058 Do 47
8-04616 071 Dcc 177 5-01368 Oh9 DGD 4/
8-04616 072 DC 177 8-01368 061 DoD 45
8-04616 073 DCC 177 8-01368 062 Am 53
8-04616 07+ 800 177 8-01368 063 BCD 79
8-04616 075 BCw 178 B-01368 064 BGD 80
8-04616 076 BOC 178 8-01368 065 Do 80
8-04616 077 30c 178 8-01368 066 DGD 80
8-04616 078 80 178 8-01368 067 Do 235
8-06616 079 DCC 179 8-01761 002 •D 337
8-04616 080 B3C 179 8-01761 004 80C 337

8-01761 006 BCD 34e
BGFOC LOVER LEAF SURFACE, BROAD, LEAF. 8-01761 008 BDO 346

VEGETATIONs BACKGROUNDS 8-01761 010 301) 356
8-005;i9 01:1 BCD 70 8-01761 012 BOD 3578-OJ829 023 BCD 7 8-01761 014 BDO 3038-tr0829 025 8C 5 8-01761 016 DO 345

6-00829 049 BDO 8 8-01761 018 DOD 374
8-00829 095 BDD 75 8-01761 020 BGD 336
8-01353 001 DGD 12 8-01761 022 DO 320
8-01353 002 BCD 12 8-01761 024 DO 344
B-01353 003 DGD 12 8-01761 026 DOD 373
8-01353 004 bDO 13 8-01761 030 DOC 144
8-01353 005 DGD 13 8-01761 032 x0 145
8-01353 006 BCD 13 8-01761 036 DOC 148
8-01353 007 DOD 13 8-01761 043 DO8 354
8-01353 008 BOD 14 8-01761 045 BDO 354
8-01353 C09 3DO 14 a-01761 049 DOD 341

--01353 C10 BDO 14 8-01761 051 BDO 341
8-01353 011 BDO 14 8-0i761 053 DCC 158
8-01353 012 DOD 15 8-01761 0s5 BCD 353
8-01353 013 GOD 15 8-01761 057 BDM 382
8-01353 014 DOD 15 8-01761 064 DOD 347

i-01353 015 DOD 15 8-01761 066 Do 375
-- 01353 016 BGD 16 8-01761 069 Dmm 342
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8-01818 011 uOD 54 6-03374 203 BUD 276
6-01946 006 iOO 354 M-03374 204 3o, 276
6-01948 011 O C 149 6-033"4 231 so- 204
1-01948 014 IC 180 6-03374 232 N0O 206
6-02418 032 3cC 42 8-03374 233 La 204
8-02410 033 sac 42 6-03374 234 as 205
8-02418 034 IcC 43 8-0331i i•=5 30 205

6-02418 035 DOC 43 6-03374 236 no3 205
8-03374 0;? DOD 241 6-03374 237 Mm3 205

8-03374 076 3CD 241 6-03374 238 s0o 206
8-03374 079 30 242 6-03374 239 So 206
6-03374 060 BDD 242 5-03374 240 wo 206
3-03374 081 3CD 242 8-03374 241 ]10 206
5-'03374 082 SGD 242 6-03374 242 303 207
8-03374 083 3o 243 "-03374 243 an3 207
5-03374 084 BDD 243 B-03374 244 aDm 207
6-03374 085 BCD 243 3-03374 245 3m 207

8-03374 086 xw 243 5-03374 246 BCD 208
6-03374 067 ND 244 5-03374 247 so 208
6-03374 008 ND 244 S-C3374 248 ND 208
8-03374 089 ND 244 6-03374 249 mm 206
6-03374 090 DOD 244 6-03374 250 NGD 209
8-03374 091 BDO 245 8-03374 251 ND 209
8-03374 092 BGD 245 6-03374 252 ND 209
5-03374 093 NOD 245 6-03374 253 Do 209
8-03374 094 ND 245 6-03374 254 Sm 210

8-03374 095 NGD 246 8-03374 255 ND 2i0

8-03374 096 DOD 246 8-03374 256 NGD 210
8-03374 097 DGD 246 8-03374 282 ND 62
8-03374 096 BN 246 8-03374 263 ND 63
6-03474 099 NGD 247 8-03374 264 ND 63
6-03374 100 NGD 247 6-03374 285 ND 63
8-03374 127 ND 87 6-0337

4 286 ND 63
8-03374 128 BGD 88 8-03374 287 NGD 64
8-03374 129 GDO 88 3-03374 288 BGD 64
8-03374 130 NGD 88 8-03374 289 ND 64
B-03374 131 BDD 88 8-03374 290 ND 64
8-03374 132 DGD 89 8-03374 291 ND 65
8-03374 133 ND 89 6-03374 292 NCD 65
8-03374 134 DOD 89 8-03374 293 ND 65
6-03374 135 ND 89 6-03374 294 ND 65
8-03374 136 ND 90 8-03374 295 NCD 66
8-03374 137 ND 90 8-03374 296 ND 66
6-03374 138 NGD 90 8-03374 297 No3 66
8-03374 139 NCD 90 8-03374 298 ND 66
5-03374 140 DOD 91 6-03374 299 ND 67

8-03374 141 ND 91 6-03374 300 ND 67
8-03374 142 BD 91 6-03374 301 an3 67
6-03374 143 BGD 91 8-03374 302 ND 67
8-03374 144 BOGD 92 6-03374 303 NGD 68
8-03374 145 BCD 92 8-03374 304 ND 68
6-03374 146 NGD 92 8-03374 305 No 68
8-03374 147 ND 92 6-03374 306 SOD 68
8-03374 148 ND 93 8-03374 326 ND 116
6-03374 149 ND 93 8-03374 329 ND 116
6-03374 150 ND 93 6-03374 330 ND 117

8-03374 151 BND 93 8-03374 331 DOD 117
6-03374 152 BDD 94 8-03374 332 D 1-17

6-03374 179 BD 270 0-033' 333 N0D 117

6-03374 180 BND 270 6-033 .4 334 BGD 118

8-03374 181 NGD 270 6-03374 335 ND 118

8-03374 182 ND 270 8-03374 336 D 118

8-03374 183 -D 271 8-03374 337 ND 118

6-03374 184 NGD 271 8-03374 338 ND 119

8-03374 185 ND 271 6-03374 339 ND 119

8-03374 186 ND 271 6-03314 340 ND 119

8-03374 187 ND 272 B-03374 341 ND 119

8-03374 188 ;DO 272 8-03374 342 ND 120

5-03374 169 NCD 272 6-03374 343 DGD 120

8-03374 190 ND 272 8-03374 344 ND 120

6-03374 191 ND 273 6-03374 345 ND 120
6-03374 192 NGD 273 6-03374 346 ND 121

8-03374 193 DD 273 6-03374 347 so 121

6-03374 194 ND 273 0-03374 348 303 121

6-03374 195 ND 274 8-03374 373 ND 297

8-03374 196 ND 274 8-03374 374 ND 297
8-03374 197 NGD 274 5-03374 375 ND 297

8-03374 198 ND 274 6-03374 376 dOD 297
6-03374 199 ND 275 6-03374 377 N 296
6-03374 200 NGD 275 8-03374 378 No 2"
0-03374 201 NGD 275 6-03374 379 NDM 298
8-03374 202 3(g 275 8-03374 360 XDM 298
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8-03374 361 BCD 299 8-03374 611 80D 287
6-03374 3;2 800 299 8-03374 612 WD 287

8-03374 613 MOD 288

8-03374 31 8w 2 -0334 1 BD *

S8-03374 393 I3;1 300 6-03374 615 WD 278

8-03374 386 8D 300 8-03374 616 S 288
8-03374 3a? MWD 300 8-03374 629 WGD 26
8-03374 388 8-03374 630 8Do 26
0-03374 339 ID 31 58-03374 631 WD 26

8-03374 390 D 301 8-03374 632 mDw 27
8-03374 391 • 323 8-03374 633 am 27

0-03374 392 DOD 301 8-03374 634 WD 27
8-03374 391 D 302 5-03374 635 BDO 27

:-03374 394 DD 202 8-03374 636 DD 287
8-03374 D39 BD 302 8-03374 637 DOD 28
8-03374 36 I 302 8-03374 637 so 28
e-03174 497 WD 253 8-03374 639 BDO 28
8-03374 496 SDM 253 8-03374 640 DOD 29
8-03374 499 ]DO 253 8-03374 666 DOD 217
8-03374 608 DOD 253 8-03374 667 DOD 217
8-03374 501 BCD 254 8-03374 668 a=D 217
8-03374 502 GDO 254 8-03374 669 BCD 217
8-03374 5C3 50 254 8-03374 670 BDO 218

8-03374 504 BDD 254 8-03374 671 BDO 218
8-03374 505 DO 255 8-03374 672 GDO 218

8-03374 506 BDO 255 8-03374 673 CDD 2US
8-03374 507 DOD 255 8-03374 674 BCD 219
8-03374 500 BDD 255 8-03374 675 WD 219
8-03374 509 BDO 256 8-03374 676 DSO 219
8-0337M 510 BCD 256 8-03374 677 Do 219
8-03374 511 DD 256 B-03374 678 BCD 220
8-03374 512 DOD 256 8-03374 679 DO 220
8-03374 513 DOD 257 8-03374 680 BDO 220
8-03374 514 DOD 257 8-03374 681 DoD 220
8-03374 515 DGD 257 8-03374 682 BDO 223
8-03374 516 DOD 257 8-03374 683 DOD 221
8-03374 517 DGD 258 8-03374 684 D0D 221
8-03374 518 DOD 258 8-03374 685 DD 221
8-03374 543 DOD 100 8-03374 686 DOD 222
8-03374 544 DOD 101 8-03374 687 DOD 222
8-03374 545 IOD 101 8-03374 688 2 BD 222
8-03374 546 DOD 101 8-03374 689 30 222
U-03374 547 CDO 101 8-03374 690 BCD 223
8-03374 548 8OD 102 8-04803 001 BCD 361
S-03314 549 3DD 102 8-04803 002 Do 361
u-03374 550 DGD 102 8-04803 COI 3GD 363
3-03374 551 DGD 102 8-04803 008 BUD 363
6-03374 552 BCD 103 8-04C83 Ol BGOD 364
6-03374 553 BDO 103 8-04803 012 DO 364
8-03374 554 DOD 103 8-04803 013 3 364
8-03374 555 BDw 103 8-04803 014 3B9 364
0-03374 556 8-04803 017 30C 156
8-03374 565 DOD 104 B-04003 018 300 157
8-03374 558 DO 104 8-04803 019 300 157
8-03374 559 BGD 104 8-04803 022 W0C 146
8-03374 560 BDO 105 8-04803 023 B300 146
8-03374 561 DOD 105 8-20C00 022 9OD 305
8-03374 562 DGD 105 8-20000 024 WD 305
8-03374 563 BCD 103 8-20000 025 BCD 305
6-03374 564 DO 106 8-2CO 0852 DO 307
8-03374 565 DOD 106 8-20000 0C54 BD 307
8-03374 566 DOD 106 8-20000 056 IGD 308
8-03374 592 80 282 8-20000 058 DOD 308

8-03374 593 WDD 283 8-20C00 059 DO 306
8-03374 594 BDO 283 8-20000 062 3O 304

8-03374 595 BGD 283 8-20000 064 tDo 310
8-03374 596 30) 283 8-20000 066 DO 310
8-03374 597 BOD 284 8-200CO 068 DO 311
8-03374 598 GD) 284 8-20000 070 NM 311
8-03374 599 DOD 284 8-20C00 072 DOD 312

8-03374 600 DGD 284 8-20000 074 BCD 312
8-03374 601 S(0D 285 8-20C00 088 D 376
8-03374 602 amD 285 8-20000 090 soD 376

8-03374 603 am 285 8-20000 093 DoD 377
8-03374 404 DOD 285 8-2000C 095 DOD 378
8-03374 605 DOD 286 8-20000 097 MMD 378
8-03374 606 DOD 2868-0009 DO 37
8-03314 607 DOD 256 8-20000 101 DOD 379
fi-01374 608 WOD 286 6, -20000 103 DO 380
8-03174 609 DOD 237 8-OCcoo 104 DOD 380
8-03374 610 SOD 2$7 8-20000 107 DOD 381
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5*m mm , "---'t : . ) " -~-'k /

I,-FEE
5-20000 109 300 381 B-00829 024 so 5
6-2000 111 NO 362 B-00o29026 WD 227
8-20000 113 NO 31 6-00429 025 im 232
6-20000 119 MD 328 9-0#o29 030 WO 233
8-20000 121 30 319 8-00829 031 i0 232

q 5-20000 123 308 319 B-0029 037 iC 112
9-20000 125 iam 320 -00529 040 WD 70

v 8-20000 127 KM 323 3-00829 041 soc 36
8-20000 149 10 M4 8-00#29 042 iWD O 4
0 5820000 151 MD m22 -00829 043 am 44
5-20000 153 W1 325 8-00529 044 s 3 7
5-20000 155 W01D 326 5-00829 045 SI ' 17
5-20000 15? SO 327 5-00829 '48 iso 8
8-20600 159 8=1 327 8-00029 053 30 32
8-20000 160 301 327 5--0002? 054 "7 197
0-20000 161 9=) 327 5-00829 055 u0m 45
"5-20000 162 30 327 8-00029 054 so I
3-20000 165 i03 328 8-00829 V. "7 so 2
8-20000 162 3cc 366 5"'Mqab 0 so 1 4
8-20000 164 ic 367 3-00029 090 icc 22
8-20000 194 90 347 0-00829 091 WD 34
8-20000 196 icc 348 B-00829 100 KMo 33
B-20000 Ise bW 348 5-00829 101 mcC 142[5-20000 200 DO 349 8-00829 102 3Do 2
8-20000 202 smc 349 8-01049 P01 b 5
8-20000 204 iDc 350 8-01049 002 30 6
5-20000 206 so 350 0-01049 003 am 55
3-20000 208 icc 351 --01049 004 30 107
5-20000 210 icc 351 8-01049 Ocs s0 228
0-20000 212 ic 352 8001049 007 301 289
8-20000 216 MW) 355 8-01049 008 so 55
8-20000 220 am 147 8-01049 010 30 6
38-20CO 222 3m 148 8-01041 Oil D01 11
8-20000 232 BiC 356 8-01049 012 W- 6
8-20000 233 icc 356 8-01049 014 S0 262
8-20000 ZS8 MM0 313 5-01049 01 bCw 4
8-20000 260 30 313 8-01049 020 DO 230
8-200CC 26; iWD 314 5-01367 002 30 : 3
6-20000 264 M 314 8-01367 004 W0 4i
8-20000 266 300 329 8-01367 006 )WD J3
6-20000 265 ica ? W 8-01367 008 iOD 19
8-20000 269 AM 330 8-01368 003 No 4
5-20000 270 80 330 "-01368 005 300 4
8-23000 272 DO 331 8-01368 007 3GD 43
8-20000 283 50 331 8-01368 00o so i 9" )
8-20000 285 31 332 8-01366 Ol 3CD 20
8-20000 237 iW) 332 6-01368 013 Dio n
8-20000 289 bM 333 8-01368 031 300 230
8-20000 291 B1C 333 5-01368 035 BGD 5
8-200(20 293 3&Z 334 8-01368 037 300 5
8-20000 295 BCD 336 8-01368 039 so 45
8-20000 297 30 335 8-01368 045 BCD 79
8-200CO 299 DO 335 8-01368 047 Do 79
9-20900 301 3M 336 8-01368 049 um 234
8-20000 304 DO 338 C-01368 051 um 235
8-20000 308 BCD 339 8-01368 052 PAM 262
8-20000 310 NO 339 8-01368 053 300 262
8-20000 312 W 340 8-01368 055 300 263
8-20000 314 30 340 8-01368 060 8DO 230
8-20000 322 a %9 8-01761 001 300 337

S8-20000 324 BC 369 8-01761 003 500 337
8-20000 328 DO 370 8-01761 005 0Do 345
8-20000 330 BCD) 371' B-01761 007 3DO 346
8-200C0 332 300 371 8-01761 009 30D 356
8-20000 334 2 372 8-01761 O1l DO 357
8-200G0 336 BCD 372 8-01761 013 3WD 303
8-20000 3 4 8-01761 017 BCD 374
80 35 3-01761 015 BDc 374
8-20000 3524 0 1 6-1C17it 019 300 336NOooc34 c 317 8-01761 021 BCD 320

5-20000,, 3, 7-0.cc. 5,
" 3 3 8-01761 023 30 344

CF&DF0 UPPER LEAF SURFACE, 5*0,l. LEAF, b-01761 027 Do1 373
VEGETATION* BACKWOUNOS 8-01761 027 BCD 303"8-00829 003 Do0 7 8-01761 028 BCD 382

8-00829 004 so 72 8-01761 029 mac 145
S80029o1 • 5 -017/61 031 BOC 1458-00829 012 30c 703-00829 01 48-01761 033 300 146

3-00829 016 am 4 8-01761 034 330 146
-- 00829 019 WD 54 8-01761 035 w' 148
8-00829 090 w 8-01761 037 30 34
5-00529 021 30 226 8-0176) 038 DO 344

S 028-01761 039 BCD 345
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8-01761 040 noD 375 8-03374 157 WV 2"
3-01761 041 3GW 375 8-03374 155 Em 264
3-01761 042 PO 353 8-03374 159 3W 265

B-01761 044' 1G 354 t-03374 160 NO 265
8-01761 046 AM 373 2-D3374 161 NO 265
8-01761 047 WD 373 6-03374 162 3W 265
0-01761 048 WGb 341 8-03374 163 WD 266
8-017%4! 050 BCD 341 "-03314 164 so 266
8-01761 052 DOC 158 6-03374 165 3W 266
8-01761 054 a1m 353 6-03374 166 a(W 266
6-01761 056 BCD 382 6-03374 167 30 267
8-01761 058 BCD 303 8-03374 168 3O 267
8-01761 059 DO 304 8-03374 169 wDO 267
6-01761 060 Do 357 8-03374 170 3O 267
8-01761 061 WDO 357 5-03374 171 3W 268
6-01761 062 DO 374 8-03374 172 3C 26
6-01761 063 ]b 346 B-03374 173 BC 268
6-01761 065 DO 375 8-03374 174 NW 26
0-01761 067 5D0 235 8-03374 175 8G 269
3-01761 068 3BC 342 6-03174 176 WM 269
6-01818 008 BGD 54 8-03374 177 20 269
8-O)16J. 009 am) 290 8-03374 175 BMD 269
-8-ci, s 010 BOD 5A. 8-03374 205 3W 197
86-C 816 012 DOD 81. 8-03374 206 so 198
8-01810 013 BCD 21 8-03374 207 mm 196
6-C1940 012 C 149 8-03374 205 DoD 16
6-01948 0 .3 DC 179 8-03374 209 Do 191
8-03070 001 1GD 383 d-03374 210 so 199
8-03374 053 BCD 235 8-03374 211 Do 199
8-03374 054 DO 235 6-03374 212 NO 199
8-03374 055 DOD 236 8-03374 213 mOD 199
8-03374 056 BCD 236 8-03374 214 MCD 200
8-03374 057 BCD 236 8-03374 215 BCD 200
8-03374 056 BCD 236 8-03374 216 8O 200
8-03374 059 brD 237 8-C3374 217 WD 200
8-03374 060 &WG 237 8-03374 216 60 201
6-03374 061 DoD 237 8-03374 219 ]Gb 201
8-03374 062 3BC 237 6-03374 220 !1 201
8-03374 063 BGD 238 8-03374 221 BCD 201
0-03374 064 GBC 238 8-03374 222 WD 202
8-03374 065 BCD 238 8-03374 223 DO 202
8-03374 066 Do 238 0-13374 224 DO 202
6-03374 067 ]GD 239 -03371 225 mm 202
5-03374 066 BOD 239 8-03374 226 DGo 203
8-03374 069 WbO 239 6-03374 227 Dob 203
6-03374 070 1DO 239 0-03374 228 Do 203
8-03374 071 DOD .240 8-03374 229 Do 203

5-03374 072 Do 240 8-03374 230 1G 204
8-03374 073 1Gb 240 6-03374 257 DGo 56
8-03374 074 BGD 240 6-03374 258 DGO 56
8-03374 075 DGD 241 6-03374 259 3DO 57
8-03374 076 DGO 241 8-03374 260 anb 57
B-03374 101 DOD 81 8-03374 261 Do 57
8-03174 102 am 61 8-03374 262 DOD 57
8-03374 103 DO 81 8-03374 263 DOD 58
8-03374 104 so 82 8-03374 264 mG) 58
8-C3374 105 DOD 82 8-03374 265 DOD s5
8-03374 106 1G 82 8-03374 266 8Gb 58
8-03374 107 BDO 82 8-03374 267 DO 59
5-03374 108 Do 83 8-03374 268 um 59
8-03374 109 BCD 83 8-03374 269 mmD 59
8-03374 110 1GD 83 8-03374 270 BM 59
8-03374 111 lBG 83 8-03374 271 amb 60
8-03374 112 BCD 84 8-03374 272 3G 60
8-03374 113 DO 84 8-03374 273 %a 60
8-03374 114 D3G 84 8-03374 274 um 60
8-03374 115 DO 84 8-03374 275 am 61
8-03374 116 5 8 85 8-03374 276 3Gb 51
8-03374 117 DO 85 8-03374 277 3G0 61
0-03374 118 DO 85 8-03374 276 DO 61
8-03374 119 NM 85 8-033?4 279 K-- 62
B-03374 120 WD 86 8-03374 280 so 62
8-03374 121 aGn 86 8-03374 281 NW 62
8-03374 122 WD 66 0-03374 307 v Inl
8-033T4 123 umD 86 8-03374 308 30D In
8-03374 124 DoD 87 6-03374 309 WD III
6-03374 125 POD 87 8-03374 310 6W 112
8-03374 126 Do 87 5-03374 311 3W 112
8-03374 153 3OD 263 5-03374 312 DO 112
5-03374 154 WD 263 8-03374 313 NW 112
6-03374 155 Do 264 8-03374 314 30 113
"6-03374 156 DO 264 6-03374 315 18) U13
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5-03374. 31,6 DOD 113 8- 0 3
j?4 567 5 BOD 276

8-03374 317 DOD 113 6-0304' Sill bb', 276
8-0337'. 31 BCD 114 8-03374. 569. iMO 277
8-03374 319 WOD 114 8-03374 570 DOD 277

S-33'.32 G~D I14 8-03374 571 ~O~ 277
8-03374 121 DD iL14 8-0337'. 572 WOD? 277 (1) ý
5-03374 :22 3OD Ili 8-03374 573, BDOD. 278
8-03374. 323 DOD 115 5-03374 5?4ý WOD 278
8-03374 324 DOD 115 8-03374 575 BCD 2788-03374. 325 BOD 115 5-03374 576 WDD 2788-03374 326 DOD 116 0-03374 577 WOD 279
8-03374 327 SOD 116 U-03374 578 BOD 279
8-03374. 349 DOD 291 8-03374 579 BDOD 279
8-03374 350 umD 291 8-03374 580 WD, 279
8-03374 351 WOD 291 8-C3374 581 30' 280
8-03374. 352 DOD 291 5-03Z74. 502 DOD 286,
8-03374 353 BCD 292 8-03374. 583 BOD 200
8-03374 354 BOD 292 8-03374 584 soD 280
8-03374 355 DOD 292 8-03374 585 BGD 281
8-03374 356 DOD 292 8-0337-1 586 DOD 281
8-03374 357 DOD 293 8-C337'. 587 BOD 281
8-03374. 358 DOD 293 8-03374 588 WOD 281
0-03374. 359 DOD 293 8-03374. 589 DOD 282
8-0337'. 360 ZOD 293 8-03374 590 DOD 282
0-03374. 361 DOD 294 8-03374 591 DOD 2G2
8-03374. 362 DOD 294 8-03374 A1? DOF 23
8-03374. 363 DOD 294 8-03374 618 301 23
8-0337'. 364 DOD 2S4 8-03374 619 DO? 23
8-03374 365 DOD 295 8-03374 620 DO? 24
0-03374 366 BoD 295 8-03374 621 S0? 24
8-03374 367 BGD 295 B-0337'. 622 DO? 24
5-03374. 368 DOD 295 B-03374 623 DO? 24
8-03374 369 DOD 1'96 8-03374. 624 301 25
8-03374 370 D'D 296 8-03374. 625 DO? 25
8-03374 371 BGD 296 0-03374. 626 DO? 25
B-0Z37' 372 WOD 296 8-03374. 627 DO? 25
8-03374 '.75 BOD 247 8-03374 628 DO? 26
8-03374 476 DOD 247 8-03374. 641 BOD 210U-03374. 477 302 248 8-03374 642 soD 211
8-03374 478 DCD 248 8-03374 643 BGD 211
8-03374 '.79 DOD 248 B-03374. 644 DOD 2118~-03374. 480 DOD 248 5-03374 645. DOD 211
8-03374. 481 DOD 249 8-03374 646 DOD 212
8-03374. 482 DOD 249 8-03374. 647 DOD 212
8-03374 483 DOD 249 8-0337'. 648 DOJD 212
8-03374 484 DOD 249 8-0337'. 649 iOD 212
8-0337'.45 M BD 250 8-03374 650 BUD 213
8-0337'. #,86 DOD 250 8-03374 651 DOD 213
8-003374 487 DOD 250 8-03374. 652 DOD 2138-337'. 4.3 :9 OD 250 8-03374. 653 DOD 213
8-037 '.9 DD 5 -0337'. 65'. so 214
3-03374. 490 BOD 251 8-03374 655 DOD 214
8-03374 491 DOD 251 8-03374 656 BOD 214
U-03374. 492 DOD 251 8-0337'. 657 BGD 214

f8-03374. 493 DOD 252 8-03374. 658 non 2158-0337'. 494 DOD 252 8-03374 659 DOD 215
8-0337'. '.95 BOD 252 8-03374. 660 DOD 215
B-03374 4.96 BOD 252 8-033". 661 DOD 215
8-0337'. 519 DOD 94 8-0337'. 662 BOD 216
8y -033?'. 520 BOD 94 B-03374. 663 DOD 216
8-03374 521 DOD 94 6-^137'. 664. BoD 2168-03374 522 DO;D 95 a, 374 665 DOD "16
B-03374 523 DOD 95 8-04803 003 hOD 362
8-03374 52'. DOD 95 8-04803 004 DOD 362
8-0337'. 525 BCD 95 6-04S03 C05 BOD 362
8-0337'. 526 DOD 96 8-04803 006 BGD 362
::03374 527 BOD 96 8-04803 009 DOD 363
803374 528 2OD 96 8-04803 010 DOD 363
8-0337'. 529 .DOD 96 8-04803 015 soD 365

8-0337'. 530 DU1 97 8-04803 016 DOD 3658-03374. 531 A03 97 8-04803 C20 DCC 1578-03374 532 800O 98 8-04803 C21 GOC 1578-03374 S33 BCD ?8 fn-0'803 C024 DOG 147
8- Cj37'. 534 BOD 0L 8-04803 025 00 147

8-33'.53 BD 9 -20000 002 30M3 315
8-03374 536 302 99 8-20000 003 BCD 315

803374 537 DOD 49 8-20000 005 SOC 159
8--0337'. 538 DOD 99 8-20000 014 V60D- 3158-03374 539 *DOO 99 8-20000 021 DOGD 304
5-0337'. 540 6G0 100 8-20000 023 80 .08-0337'. 541 BCD 100 8-20000 026 DOD 306
6-0337'.4 542 BCD 100 8-20C00 027 DOD 336
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8-20•100 050 BGD 306 8-20000 305 Go 338
8-20000 051 EPG 306 8-20000 307 DGD 339
8-20000 (53 GDI) 307 8-20000 309 BCD 339
8-20000 055 -(mD 307 B-20000 311 GDO 340
8-20000 057 BDD 308 8-2OCCo 313 EGD 340a 8-2000C 060 GO 309 8-20000 315 Do0 367
6-20000 061 BDOD 309 8-2CCOC 316 BCD 5•6'
3-20000 063 BDD 309 8-20000 311 DGD 368
0-20c00 065 BDD 310 8-20000 318 BCD 36f,
8-20000 067 LGO) 310 B-20CO 319 EGM 364
8-20000 C69 BGD 311 8-2C00O 320 BMD 368
6-20000 071 80D 311 B-20000 321 BCD 3G9
e-20000 073 SGD 312 8-20000 323 BCD 369
8-200c0 087 BGD 312 0-2000C 325 D-D 370
8-2000p 089 BGD 376 B-20CCC 326 BCD 370
6-20000 091 B G 377 8-20000 327 BCD 370
0-20000 092 BGD 377 8-2000C 329 80D 371
8-200CO 094 DGD 377 8-20COC 331 BGD 371
8-20000 096 BGD 378 8-200CO 333 BOD 372
8--20000 098 BGD 378 B-2000C 335 DGO 371
B-20000 100 BDD 379 B-20n00 337 DCC 144.
8-2000c 102 B81 379 P-20000 338 I00 144
S-2000C 1C4 BGO 380 8-20C00 340 w0e 145
U-2000 106 BOD 380 8-200C0 342 BGO 316
8-20c00 1e8 BDD 381 8-200CC 343 BGO 316
8-20000 110 BCD 381 8-20000 351 EBW 316
8-2U000 112 NO0 317 8-20CO0 353 EGD 317
8-20000 117 BGD 315 8-20000 355 EGD 317
8-2u00b 118 lGD 318 8-200C0 356 BGD 352
8-200C0 120 BCD 318
8-204.00 122 8G0 319 8GFC YOUNG (SPRINC), LEAF* VEGETAT|ON9
8-20000 l2', ,GD 319 BACKGROUNDS
8-200CC 126 BGD 323 B-01761 037 ? 344
5-20000 137 BGD 323 d4-01761 038 SGD 344
8-20000 13• TGD 323 8-01761 040 8G0 375
9-200U0 139 BGD 324 8-01761 042 SGD 353
8-20DCO 140 BGO 365 8-01761 043 BGO '54
8-20000 1141 BG 365 8-01761 046 BGO 373
8-20000 112 BOD 366 8-01818 009 EGD 290
8-20000 143 BGD 366 8-03333 003 BGO 320
8-20000 148 COD 324 8-03333 C004 BC 321
8-20000 150 BGD 324 8-03333 005 bGD 3U1
b-20000 152 BDO 325 8-03333 006 BDO 321
8-200M0 154 BGD 325 8-03995 003 hGD 49
8-2000C 156 BGD 326 8-03995 CO7 BOX 50
8-20P000 18 BGD 326 8-03995 012 CGD 46
"8-20000 164 BDO 328 8-03995 018 BGD 123
8-20000 181 DGD 366 8-03995 022 DOD 124
6-20000 183 DGD 367 8-03Q95 032 0GD 126
8-2COOO 193 801, 347 8-0j995 C35 BGD 46
8-200•0 195 BGD 348 8-03995 037 BGO 260
U-20000 197 BGO 348 8-03995 039 BDO 261
8-20000 199 BGD 349 8-03995 045 BGD 194
6-20000 201 BGD 349 8-03995 048 RGO 195
8-20000 203 EGO 350 8-03995 162 B00 30
8-20000 205 BGD 350 8-200CC 257 BGD 32'.3
8-20000 207 BGD 351 8-W0CO 2"8 BGD 313
8-20C00 209 DOD 351 8-200C0 265 BGD 329
8-20000 211 EGO 352 8-200CC 266 EGO 329
8-200CO 21S BGD 355 8-200CC 270 BGD 330

* 6 8-2000C 2C 7 DOD 355 11-20C00 271 BGD 330
8-20000 218 EGO 352
8-20000 219 BC 147 SGFU MATURE (SUMMER4 LEAFs VESETATItIliN
8-200C0 221 EGc 148 BACKGROUNDS
8-20000 257 BEC 313 8-00829 028 BCE 232
8-20000 259 BGD 313 8-00829 041 3G0, 36
(-Z2OCO 261 EGD 314 8-00829 042 BDD 41.
8-20000 262 BGO 314 8-0082S 046 BGD 224
8-20000 265 BGD 329 8-00829 047 EGM 224
8-2CC00 267 BGD 329 3,-00U29 102 BGC 2
8-20000 271 BGD 330 B-01643 048 s0 119
8-20000 282 BOJ 331 8-01643 0509 w0 lq
8-20000 284 DOD 331 8-01643 C50 804 120
8-2000C 286 BG; 332 8-01643 05. EG 120
8-20000 288 BGD 33k. 8-olb3 052 EGO 120
0-20000 29C B.M 333 8-01643 C53 w0 120
8-20CO0 292 800D 333 8-01643 054 BGO 121
B-2CC00 294 800 334 8-01643 055 am 121
5 8-20000 296 BGO 334 8-01643 056 EGO 121
5 ,-200CO 298 BGD 335 8-01643 057 EGc 121
8-200M3 300 BCD 335 0--01643 05" GC 122
0-20000 303 BOO 338 8-01643 059 DOG 122
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9-01643 060 WOC 122 0-03559 024 DOD 168
5-01943 061 DCC 122 5-03559 025 so 169
8-01643 462 30C 123 5-00539 026 wo 169
4-01443 063 DOC 123 3-03559 027 DK 169
8-01643 064 300 123 b-03559 C20 30 IM
5-01643 065 aqi t23 0-0359 029 MOD X0 (70
a-01.643 066 Im 124 3-03559 030 so 170l
9-00603 06? 10C 124 8-"03559 031 Do0 170
Z-01643 000 sw 1U4 5-03559 032 40 170
8•,1643 069 s1i 124 S-03559 033 BUD 171
3-01643 010 300 1i5 B-03559 034 DoD 171
9-01643 071 cC 125 8-03559 035 3 171
6101643 0T? ,36C 125 8-03559 036 BCD 171
S-01643 073 Me 125 5-03559 037 3K) 172
9-01643 01# VIX 226 8-03559 036 DoD 172
IJ-U16'V 075 we 126 8-03559 039 WOD 172
8-01843 076 W, 126 8-03559 040 DO 172
5-01643 077 WC 126 80-03559 041 BOD 173
A-01761 039 3DO 365 8-03559 042 301 173
0-01761 041 DOD 375 0-03559 043 DOD 173
9-0176! 044 WOD 35. 5-03559 044 Do 173
8-01761 M'.5 mm 354 B-03559 0S 3so 174
0-01761 047 DO 373 8-03559 046 300 174
O-D)3333 007 bGD 321 8-03559 047 Dr-D 174t
0-039ss5 U0l x61 48 6-035!9 048 DOD 174
8-03995 004 Bw 49 5-03559 049 KM 175
8-03995 005 11') 49 8-03559 050 DOD 175
B-o0g95 008 ma 50 5-03559 051 BCD 175
0-03995 009 IWD so 8-03559 052 POD 175"ý-03995 *to EGi .5 8-03559 053 Do 176
0-03995 013 DO 46 0-03559 054 DOD 176
8-23935 015 201' 29 5-03559 OSS B30 176
O4-0399", 019 DCC 123 8-03559 056 DCI 176
6-C3995 020 Do 124 8-03559 057 3DO 177
8-03995 M23 IOD 124 8-03559 058 BDO 177
6-03995 024 BCD 125 5-03559 059 DOD 177
8-03995 025 wo 125 8-03559 060 BGD 177
8-0•.995 026 BGD 290 5-03559 031 BOD 178
£03S95 027 Do 8 8-03559 062 W) 178
6-03995 029 DOD 69 9-03559 063 303 178
8-01995 033 MD 127 8-03559 064 10D 178
8-03995 034 DCD 12f 8-03559 065 DUD 119
L-03995 038 DOD 260 8-03559 066 BCD 179
8-03995 040 WD 26' 5-03559 067 3D0 1790-03995 041 BCD 261 5-03559 068 DO 1 79
5-03995 043 Do a 8-03559 069 D 180IS
5-03995 046 B3C 166 5-03559 070 m 18(8-03995 049 so 195 8-03559 071 DOD 180
8-03995 164 %cc 3. 8-03559 072 BDO 180

8-03559 073 wDC 181

NSFE OLD MAIL)* Lffs VIEGETAYIO, IoCKCGMCtwoS a U3974 GD 181
t-001,N 0141 EM '32 8-03559 075 DGD 18o
9-01762 06? IDO 235 8-03559 076 DoD 13L
B-01761 018 BDD 347 8-03559 077 DOD 182
5-01761 069 soD 142 8-03559 078 DOD 182
8-03333 OC mDO 322 8-03559 079 3Do 282
8-03333 009 Do 352 8-03559 080 BGD 182
8-03333 010 UM 322 8-03559 Oil B iaz
8-03333 CII BCD 322 6-03559 082 s3o 183
8-03559 'I31 sDo 163 9-0355e 083 301, 383
8-03559 C02 303 163 8-03559 084 SDO 183
3-03559 C03 BDD 163 5-03559 005 DOD 184
d-03559 004 WD 163 8-03559 086 Do 184
8-035•59 005 Do 166 8-03559 087 BM 194
S-C355 006 O 164 1-03559 008 DGD 184
9-03359 007 Bw 164 e-03559 089 amD 185
8-0ý$59 068 Do 144 8-03559 090 BM i85
B-03559 009 sm 165 5-03559 091 Do 185
5-03559 010 so 165 8-03559 092 DOD 185
0-03559 011 Do 165 8-03559 093 CDO 186
B-03559 012 m0 165 3-03559 09g Do 186
8-03559 013 DO 166 8-03559 095 BCD 105
"8-03559 014 3=Tg 164 U-03559 096 300 186
9-03559 015 DOD 166 B-03559 097 Do 17
8-03559 O16 AW 166 5-03559 098 300 187
5-03559 017 XG 167 5-03559 099 am 1i7
e-03559 010 303 167 8-03559 100 BCD 187
6-03559 019 BDO 187 5-03559 101 DGD 188
S-C3559 020 DD U,7 0-03559 102 DOD 188
8-,1559 021 VDO 16" 5-03559 103 am0 188
8-03r59 022 soD 168 U-03559 104 300 18m
0-03559 023 3WD 168
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84j3559 105 bw lo 6-02408 001 BC 398-03559 106 BCD 189 B-02418 002 DOC 39S8-03559 107 9c 189 8-02418 003 Doe 39"8-03559 108 W 189 0-02416 064 DOC 398-03559 109 BC 190 8-02418 005 sm 398-03559 110 so 190 8-02418 006 DCC 390-03559 111 8 190 8-02418 007 3cC 398-03559 112 D 190 8-02418 008 3CC 398-0355g 113 m 190 9-02418 009 DCC 398-03559 114 3 D 91 8-02410 010 BCD 40
8-03559 115 3 191 8-02418 011 DOC 408-03559 116 3DC 191 6-02418 012 3CC 408-03559 117 30 192 8-02418 013 8Cc 408-03559 118 WD 192 1-02418 014 408-03559 119 BCD 192 8-02418 015 DOC 408-03559 120 BCD 192 8-02418 016 3CC 406-03559 121 Do 193 B-02418 017 -DC 408-03559 122 0D i9j 9-02418 018 DCC 408-03559 123 3BC 193 8-02418 019 Doc 4n8-03559 121 10, 193 8-02416 020 30 41B-03559 122 300 194 8-02418 021 BCC 418-03995 016 sotb 29 8-02418, 022 3CC 418-03995 010 24 D 69 8-02418 033 SOC 418-03995 042 Do 261 8-02418 024 3GC 418-04833 026 0 32 8-02418 025 3CC 41

8-04203 027 BOD 342 8-02418 026 DGC 41
8-04803 028 9 343 8-02418 027 DOC 418-04803 029 BC 69 8-02418 028 hCC 418-03853 030 W00 343 8-02418 029 3C 418-04803 031 SG 343 8-02418 030 DOC 428-204C00 261 W 314 8-02418 031 G 428-20000 262 &W 343 8-02418 032 DCC 428-20000 263 0 o2 9 8-02418 033 DCC 428-20000 264 1BC 314 8-02418 034 B6C 438-20000 267 3BC 329 8-02418 035 DGC 438-20000 261 BCD 330 8-02418 036 DoC 438-20000 269 0 3S0 8-02418 037 

26C 
438-20000 272 6 3 331 8-02418 038 BGC 436-02418 039 BC: 438-FF DRY, LEAF, VEGE3T14n, BACKGRouiO. 8-02418 040 8CC 438-00829 001 2? D 196 B-02418 041 BCo 436-2C829 048 BCD 8 8-02418 042 800 438-00829 09 o 3 8 8-02418 043 BM 438-00829 051 BDD 8 8-02418 044 DcC 435-00829 053 800 32 6-02418 045 BCO 440-00829 051 BCD 2 3-02418 046 BCC 44B-00829 058 CD 34 8-02418 047 Doc 448-00829 060 BGD 74 8-02418 049 BGC 448-00829 107 3GD 38 8-02418 049 8CC 433-01353 001 R00 32 8-02418 050 300 44

8-01353 002 800 12 8-~024l8 051 8C 4
3-01353 003 SGD 12 F-02418 052 MC 448-01353 C05 8BD 13 8-02418 053 BOC 448-01353 005 LO 13 8-02418 054 300 448-01353 006 sOD 13 8-02410 055 C 448-01353 007 8-02418 056 bGC 44-01353 008 80 14 8-02418 050 BGC 448-01353 009 BD 124 8-02418 051 SOC 458-01353 010 D 124 8-02418 059 am 458-01353 011 SOD 14 8-02418 056 SOC 45B-01353 00l SOD 15 B-02418 061 90 458-01353 013 BG0 15 8-02418 065 C 458-01353 014 30 13 8-02418 C11 8CC 458-01353 015 3m 158-01353 016 5lD 16 8-02418 111 800 50

B-01353 010 BCD 14 B-02418 01 BM 4518-02418 021 30 451

8-01353 011 BOG 16 8-02418 122 3CC 518-01353 018 30D 16 6-02418 023 300 518-01353 019 sao 16 8-02418 184 3 U8-01353 021 4 00 17 8-02418 185 8C 1418-01353 021 DD) 17 8-02418 186 3CC 118-01353 023 SOD 17 8-02418 187 is
8-01353 023 BCD 16 8-02418 188 DCC 118-01353 024 SOD 18 8-02418 109 BGC 118-01353 012 BCD 18 8-02418 190 3C 118-01353 026 80D 18 8-02418 191 3CC 118-02418 192 DCC 118-01818 008 DO 54 0-02418 238 900 134

B-01353 019 GD 190

8-01818 000 300 29 8-02418 239 3C 1348-01818 010 3D 54 8-02418 356 BCC 148-01818 02 SD is 8-02418 35? 3Gc 148-01818 3 CD 81 8-03995 149 Do 8
5-01818 013 300 31 8-03995 056 ICC 58
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8-02418 371 No 2258-03995 057 B 58 5-02418 ?72 DO 225
.- 03995 058 sc se 5-02418 373 boo 225
8-03995 059 icc 58 8-02418 374 3(3 32
8-03995 060 DcC 59 8-02418 375 5GD 32
8-03995 061 OGc 59 6-02419 376 soc 328-03995 062 IGC 59 8-02418 380 so 2278-03995 063 BGC 59 5-02418 382 BCD 227
8-03995 065 iCc 60 8-02418 383 DO 229
8-03995 066 BGC 60 6-02418 304 10 229
8-03995 067 DOC 60 8-02418 385 30 229
8-03995 068 DcC 60 8-02418 386 BGD 227
8-03995 163 BGC 31 8-20000 A71 BC)D 358
6-03995 168 DG 9 8-20000 172 BDO 358
5-0.995 169 DO 9 8-20000 178 DOD 358
8-u4803 005 DOD 362 8-20000 213 BDD .
8-04803 006 BUD 362
8-04803 007 3G0 363 am WATERt BACKGROUNDS
8-04803 008 DGD 363 8-01370 024 3B 13
8-04803 009 5D0 363 8-01370 025 BF 14
8-04803 011 DOD 364 B-03395 007 B6 1
8-04603 012 30 364 6-03355 008 Ba 1
8-04803 013 6GD 364 8-03355 009 BR 1
8-04803 014 BCD 364
8-04803 015 BCD 365 BHA FORMATIONS* WATER, 8ACKGRIRWS
8-04803 016 BDO 365 8-01370 023 BE I
5-048V3 017 300 156 8-01370 026 Ai 2
0-04803 018 SC 157
8-04803 019 BCC 157 8HAA LAKE, FORMATIONS, WATER, BACKGROUNDS
8-04803 020 BGC 157 0-01310 007 BG 2
8-04803 021 iBC 157 8-01370 008 DG 2
8-20co0 164 CDD 328 8-03995 069 W. 65
8-20000 165 ]DO 328 8-03995 144 Di 2
6-20000 302 BGD 336 6-03995 335 aI £

OGG BARK, VEIiETATION, BACKGROUNDS 8-03995 336 BR 2

8-00829 002 5DO 197 liAC RIVER, FORMATIONS, WATER, BACKGRCI
8-00829 065 BDO 9 9-03995 146 BE 2
8-00829 066 DGD 10 8-03995 151 Di 3
8-00829 067 BCo 10 8-03995 333 Bi 38-00829 072 DGD 233 0-03995 334 Bu 3
8-00829 073 DGD 3
8-00829 074 DG' 127 SHAD SEA, FORMATIONS, WATER. BACKGROUNDS8-00829 075 BGo 127 8-01035 021 3H 3
5-00829 076 BGD 71 8-01035 022 Dl 4
8-00829 088 BGD 123 8-01035 023 DI 4
B-C0,29 089 DGD 232 8-01035 024 3H 4
8-00829 096 DGD 76 -01035 025 au 4
8-00829 097 DOD 231 8-01035 026 38 5
8-00629 098 BOD 128 8-01035 027 BD 5
8-01339 Go0 •D 128 B-OIC35 028 BE 5
8-01339 002 B 12 8-01035 029 BR 5
8-01818 026 IGD 22 8-01035 030 VA 6
0-01818 027 DGD 129 8-01370 044 Ba 6
8-ll818 028 BDO 195 8-01370 045 ii 6
8-02418 387 BGD 225
0-02418 38 BSDO 225 8H8C LIQUID9 STATE, WATER, 8ACKGROUNDS
8-02418 389 DGD 225 8-03333 017
8-02418 390 BOD 227 0-03995 333 3H 3
5-02419 391 Bw 227 8-03995 334 Bi 3
8-02418 392 DOD 227 8-03995 335 ma 6

_8-02418 3q3 BCD 22,
8-02418 3?4 3GD 229 8HOD SNOW, STATE, WATER, BACKGROUNOS
0-02418 395 DGD 229 8-OIC35 041 BD 7
5-02418 396 DGD 226 0-01035 042 3Hi 7
8-02418 397 BCD 226 8-O1C35 043 ma 7
8-02418 398 BCD 226 8-01035 044 Bm 7
8-02418 399 GOD 231 8-01C35 045 BH 8
8-02418 400 3GD 231 8-01035 046 ma 8
B-02418 401 BDO 231 8-01035 040 DB 8
8-03995 o01 ba 51 8-01035 048 BE 8

8-01035 057 Ba 9
6-01035 058 BH 9
5-0!995 337 BH 9
8-03995 338 3H 9

ll8G TWIG* VEGETATION, BACKGROUNDS 8-03995 339 3H 11)
8-00829 087 GDO 122 8-03995 340 BR 10S-01337 018 BGO 126 8-03995 341 IN 10
8-01337 020 WDO 122 8-03995 342 ma 10
8-01337 021 GOD 122 8-03995 343 an 11
8-01818 014 BGD 129 8-03995 344 8 11
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B095348 u8 2
-095347 u 12

B- 3995 35 B 12

8-, 0399 3 8 1
B095351 AN 13
:095352 M 13

60442401
(iRA MAhnESIUM 0XIDE, REFLECTANCE STANDARDS*

MATERIALS. EQUIPMENT
5-UT001 Ci 1

'a-04979 078 ci I
B-04979 079 ci I
9-04979 0go ci I
8-04979 081 Ci 2
8-20000 169 CJ 2

S:20000 170 CJ 2
-20000 176 ClT 2

B-20000 185 Ci 3
-20CCO 1:6 CJ 3
8-20CO0 18 9 ci 3

8-2:0000 177 CJ 3
-20000 190 Cl 4

CJAAA SMOKED# MAGNESIUM OXIDE, REFLECTANCE
STANDARDS# MATERIALS, EQUIPMENT

8-20000 017 cl 4
8-200CC 018 Ci 4
8-20000 081 Cl I.
8-20000 084 Cl 5
8-20000 213 Cl 5
8-20000 274 ci 5

CJAAS PRESSED, MAGNESIUM OXIDE* REFLECTANCE
STARDARDS, MATERIALS, EQUIPMENT

8-200CO 009 ci 5
8-20C00 010 cl 6
8-20000 019 cl 6
B-20000 082 Ci 6
B-20G00 083 Cl 6'

8-20000 0:5 Cl 7
* -20000 C86 cl 7

8-200CC 132 cl 7

8-20000 146 ci 7

CJAB MAGNESIUM4 CARSONATE. REFLECTANCE
STANDARDSP MATERIALS# EQUIPMENT

8-03257 002 cl a
8-03303 001 Ci 8
B-03303 002 ci 8
8-04.979 083 Ci 8
B-2=0C 145 ci 9
8-20000 !47 ý'j

tJAC SULPHUR, REFLECTANCE STANOARDS9 MATERIALS,
EQUIPMENT

B-20000 008 CT 9

CJAVA MIRROR* ALUMINUM, REFLECTANCE STANDARDS,
MATERIALS, EQUIPMENT

8-03117 001 cl 9

CJAE SAPPHIRE FELT, REFLECTANCE STANDARDS#
MATERIALS, EQUIPMENT

5-20000 189 ci 10
8-20000 191 Ci 10
8-20000 192 Ci 10
B-20000 223 Ci 10
8-2000C 275 ei 11
8-20000 278 ci 11

CJAG OTHER DIFFUSE STANDARDS, REFLECTANCE
STANDARDS, MATERIALS* EQUIPMENT

8-20000 131 Cl 11
8-20000 133 ci 11

-20000 134 cl 12
-20000 135 ci 12

B-20000 136 cl I
5-200CC 276 Ci 13
8-20000 180 ci 13(3) 82000 277 Ci ~July 1967
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5
RtADARt (ACTIE MICKOWAVE) DATA

5.1. IINTRODUCTION

Each radm* data curve has been digitized by the same technique as used for the optical data,

t and the curves are reproduced on uniform grids. Normalized radar cross section o in decibels

is plotted along the ordinate, while the abscissa represents the angle measured from the normal

(aspect angle) in degrees. The header information for each curve, which includes the curve's

identification number, title, a coded designation for the type of terrain covered, and parameter

information, is also supplied by computer.

A numerical code is used to identify the radar curves. The number of digits in the code is

variable, depending on the number of descriptors required for a particular target or background.

Table I1 contains the key for interpreting this code. The first digit, always a 3, identifies the

curve as being radar data. The second digit, either a 1, 2, or 3, indicates that the curve is for

a background, target, or combination of terrain and target, respectively. Third, fourth, and

fifth digits, when used, represent successively finer subdivisions of the material class involved.

Thus, 31312 represents clay, a subset of soil (3131), which in turn is a subset of terrain (313),

which is a background matex Iil (31) being measured by radar (3). Table MI also indicates which

material classes require still additional descriptors. These are designated by the letters A,
B, C, C1, C2, C3, etc., as defined in table TV. Table V explains the parameter information ap-

C pearing in the curve header. In section 5.2 the radar data are• grouped according to the first
four digits of the curve identification number.

ts

LAI
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TABLE III. RADAR DATA NUMERICAL CODE

31 BACIKROUND AND TERRAIN

311 Sky

312 H20 States

3122 0 *C C2C3C4
1 23 Ice'3123 a AB Water

313 Terrain

3131 Soil

31311C1 C2C3C4 Sand

31312C1C2C3C4 Clay

31313C 1 C2 C3 C4  Loam, cultivated

31314C1 C2 C3 C4  Loam, uncultivated

31315C 1 C2 C3 C4  Rock

31316C1 C2 C3 C4  Salt

3132 Trees

31321C 1 C2 C3 C4  Leaves, laboratory sample

31322C 2C 3 C4 Bark, laboratory sample

31323C 1 C2 C3 C4  Broad-leaf trees

31324C1 C2 C3 C4  Narrow-leaf trees

31325C 1 C2 C5C 4  Broad-leaf shrubs

31326C 1 C.kC 3 C4  Narrow-leaf shrubs C)
3133 Crops

31331C 1 C2 C3 C4  Grain

31332CC2C 3 C4 Bread-leaf crops

31333C 1 C2 C3 C4  Grass

31334C 1 C2 C3 C4  Mosses, ferns, and fungi

3134XC 1 C2 C3 C4  Forest, where X is the percentage of cover

31350C C1 C2 C3 C4  Farmland (including farm buildings, etc.)
3136 0 C1 C2 C3 C4  Marsh

31370 CIC 2 C3 C4  Desert

314 Space

315 Combinations of Ice, H20, and Land

3151AC1C2IC3 C 4 Ice and H20

3152ACIC2 C3 C4  H20 and land

3153 0CCC 2 C3 C4 C2  Ice and land

i 3154ACIC2C3C4IC2I Ice, H2 0, and land

*The symbol a indicates a blank space. )
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TABLE III. RADAR D IATA -NUMERICAL COIDE (COntlnued)AG32 TARGET
320 Composite areas

3201 CC C C C Industrial area
3202 0 C C C C4  Residen tial. area

3203 0 CRural town area

32L Buildings and building materials

3211 Materials

32111C IC 2C 3C 4Painted lumber

32112C 1 C2 C3 C4  Brick and tile

32113C 1 C2 C3 C4  Asphalt

32114C C C C4  Glass

32120a C1 C 2 C 3 C 4  Concrete buildings

321313 C IC 2 C3 C4  Frame buildings

3214 aC C. C2C3 C4  Camouflage, decoys, and t- porary structures

321503 C IC 2 C3 C4  Steel buildings

322 00C I D C 4Personnel

323 DOC 1UOC 4Surface vehicles

32310 C DcC Trucks, armor, and painted vehicles(1 4
324 DOC anC Aircraft

1 4
3250DOC 00a C 4Missiles

328 DOC C C3 C4  Airfields

3290DC 1IC 2 C3C04  Pavement, where D is

(1) Asphalt (4) Concrete (7) Cinder and gravel
(2) Brick (5) Gravel (8) Concrete and gravel
(3) Cinder (6) Stone (9) Cinder and dirt

33 COMBINATIONS OF TERRAIN AND TARGETS

330103 C 1 C2 C3 C4  Orchard with paved highway

3302 CC C C C3C Desert, highway, and bridges

3303AC C2 C3 C C Water, ice, land, and small buildingsI LI I

0l
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TABLE IV. SCALES OF ADDITIONAL DESCRIPTORS -eR
RADAR DATA

Scale A: Douglas Sea Scale
Wave Hetight WHind Spe.ed

Code No. Description (ft) (knots)

0 Calm 0 0
1 Smooth <I < 6.5
2 Slight I to 3 J.5 to 12
3 Moderate 3 to 5 12 to 14.5
4 Rough 5 to 8 14.5 to 18
5 Very rough 8 to 12 18 to 23
8 H1,Ph 12 to 20 23 to 30
7 Very high 20 tc 40 30 to 40
8 Mountainous > 40 > 40
9 Confused

Scale B: Wind-Direction Scale

5

1 indicates antenna direction.

Scale CI: Season When Measurements Taken

I Summer: June, July, August

2 F.,,I: September, October, November

3 Winter: Decc.nbei', January, February

4 Spring: March, April, May

Scale C2: Small-Scale Roughness

1 Roughness = < 0.01X
2 Roughness = 0.01X to 0.05X,
3 Roughness = 0.05k to 0.10X
4 Rougliess = 0.10X to 0.50A
5 Roughness = 0.50). to 1.00).
6 Roughness = 1.00X to 5.00A
7 Roughness = 5.00A to 10.00X
8 Roughness = 10.00X to 50.00)
9 Roughness = > 50.00A

Scale C3 : Large-Scale Roughness

1 Flat
2 Rolling
3 Hilly
4 Mountainous

Scale C4: Wetness or Snow

I Dry ground

- Wet ground (rain)
3 Partially flooded or swampy
4 Snow, < 3 deep
5 Snow, 3 to 10X deep
6 Snow, 10 to 20A deep
7 Snow, 20 to 50X deep
8 Snow, 50 to 100I deep
0 Snow, > 100, deep

July 1967
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TABLE V. RAI)AR. DATA PARAMETERS

BAND Frequency interval of measurement coded as follows:

B Low frequency
P 0.225 to 0.390 GHz
L 0.390 to 1.55
S 1.55 to 3.90

qt C 3.90 to 6.20
X 6.20 to 10,9
KU 10.9 to 20.9
KA 20.0 to 36.0
Q 36.0 to 46.0
V 46.0 to 56.0

FREQ Exact frequency of measurement
POL Polarization of transmitted signal and polarization of

received signal, coded as follows:

W Vertical X vertical
HV Horizontal x vertical
RL Right and left
RR Right and right
AV Average
HH Horizontal X horizontal
VH Vertical x horizontal
LR Left and right
LL Left and left

LAT Latitude of measurement

LONG Longitude of measurement
DATE Date of measurement (day, month, and year)
RADAR TYPE Coded as follows:

ACC Airborne CW, coherent
ACN Airborne CW, noncoherent
APC Airborne pulse, coherent
APN Airborne pulse, noncoherent
GCC Ground CW, coherent
GCN Ground CW, noncoherent
GPC Ground pulse, coherent
GPN Ground pulse, noncoherent

1 BEAMWIDTH Beamwidth between half-power points (degrees)
RANGE Slant range

AREA Total sampling area per average point
AVERAGING Degree of averaging, scaled from I (inqtantaneous)

to 9 (very heavily averaged)
VARIANCE Variance about curves (decibels)

July 1967
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5.2. DATA 3123 141

503597-019 SALT WATER SEA

TERRAIN TYPE 3123 0

POARAPETER INPFORAI |C,
OANCO S FREO" 3.8000 GC POL. VV LATI- 334 2.G- LONG. Il
DAKfE. 15 11 54 RtADAR TYPE- APC REAMWIOTH- 45.00 DEC RANGE- 744,
ARE.- AVIERAG INS0 4 VARIANCE-

t K I K K I I I I

IIK

I K £I 1 1 1 1 1 KS • ~A!

2•0.0 --- - --- -- - - - -- - - - -- - - - --------........--

I I I K K I.
.0 --I - - - - - - K

0 0 . 3. .0 5 . K .
I F IKI KK

IA A ! T f IN F R ' K KIK

2. ---------- 4 ---- ----------------------------4---------. - -

II

0

C R

I

A I

I

-AE 1 1 . RAA TYE P KRITt 4.0 CO RNE .2

K K K K1

I I K IGRK I PROM I KR

j-.. A'C-A I A I KG £ K 1 1K.I -

..-40. - ------ ---------- ------- - --- 4 -----. -- --------

I ----- - -- -- ------ K
0 KIIK

K I . 1 2 3 K 5 6 ? 9I + ° FROM NORMAL . . . . . . . . .

-2 N

I.-4 * K . . . I . . . . . . . . .• . . . .K. . . .. I . . . . . . . . K . . . . . . . . . I . . . .
0 2 K IK II I K

A K I KK KI K I!
K I II K I KK K!

-4.0**--- .0--*--4------A5*0 4-0 6--0---0--.
I I IGKEK KROM I KMA

I

K K KK K K *K KI I. I. K _I. K-I - -.,_
K K... K I K + .,• L • ._ +c + + + •+ . .
K K I, K K K K 2 -K
I IKiKi K' i roKi l• a in Ka• mm ml - -



-40-

, F

14359T-01T tAME WTt, SWIELLS ANO AIPPLES OF FIFTREN TO TWENTYV $KNC"ES

TERRAIN TYPE 3123 2

PARAPETER IP.PORMAKICK
RANG. S PKKEil- 3.8000 CC PO., VV LAT- 47N L.aKti. v95s 0DATE- 26 05 5' RADAR TYPE.- APe GRAIN4101TH1 45.00 CEG NGE. 7.ONAREA% AV

4
kAGING- 4 VARiANCF.

I I KKKI I K

I K K I K

I II 1 'K K I
K I I I KI* 0.1 K I I K I

0 K K• I K K I
I K K I IK K

I I 0I K I '11

S " K K K
I K KIIK
C K I I I
G I 1 1
A K I KK *

I KIKI K I
K I IKK

E K I I

R -20.0 ---.- ---- --------- ----. *..-----..*-------.-.-----..-
o K

-- - K K - - - - - - -

I KI t K

K 1 1 K I

I I I

K I1 KK II

-60.0 ------------ - --.----.-- ..-..-.--- --- -- ----.---..... -.. ---

0.0 9.0 18.0 27.0 36.c 45.0 54.0 63.0 72. -",I.C 90.0
CEGRFES FROM NORPAL

503597-018 LAKE WITH SkELLS AND RIPPLES OF PIFTEEN TO T-ýNTY INCHES

TERRAIN TYPE 3123 2

PARAPETER ihFORMAT ICN7
i AAhC. L FPEQ. .414C CC POL- VV LATI 476 LONG- 095W
DATE: 26 05 54 RACAR TYPE- APC BEAMIIOTV 45.00 O EG RANGE- 7.01-
AREA- AVERAG IhGW 4 VARIANCE-

20.0 ---------- --- ----- 4 --------- ------- -

K -I I - -K - -I I -

•It

I K IKK KI K K I K

--------------------------------------.- *.-------------

1 I I I KI

KI I I I K

A K 1 I

R K K

E KKO I K

!R - 0.0 9. 18. 2?4 CERE FRO t C P

K K Ii
KI I

K KKKK
![i o I

8 KI 1

K • K K K m I I I K e I m I K . .•_ •. . .,i:re K lK K K KnKlure m ini



U0359?-003 FOREST CF fVVICREEL ZIR AND PINE TREES

ItkRAIN TYPk 3104 4 241

z PARtPET [R "IFoRpAT ICK
OANC. S FREOC M.8COC GC P'UL* VV LAT- 47M LONG- 066UE
DAIE- 21 03 5S RADAR iTPE APC 8EAPkN DTh. 45.60 OEG RANGE- 7?.h
AREA- AVERAGINC- 4 VARI|ANCE.

III I I i 1
I II 1 I !
* ! I I !
I I I! I I
I I I I I
III I I I! II

z 1 I I Is

I I II I I I
S I I I I I II

20.0 -- - - -- - - -- - - -- - - -......---- -- - - --. -- ..... -. ----------- ----------- ----------.. . . . . .. ... . .. . .. . .. .

IIt I I I 1 1 1O IIIIII1 I
F ! I IIIII II

," IIIII II I

E I IIII II

------------------- ------------------------------------------------- ---------------------------- ---------.---------------

TR A I I 4 I24

t 6I I IRC .45 GC PCL VV LIf I7 LM 0
C TI I 2045 IAA IfE AF BEP IDH 450 IF RAGE I I

A 't El. IV - 4 VARIANCEI
S - -------- ---- - - -- -

t ---------- -- - -- -

G!

A!

z!
E!

I1 I I I Il I
1 I I I I I

II I II I I I l
I I I I l I l
It I I I Il

II I I l II N

I . I------ I - -----I I Il I I I !

------------------- --------------------------------- -------------------- - -------- ----------------------- ------ ----- ---,

C.0 9.. 1s.0 2?.a 34.C 45.0 54.0 63.0 72.0 41.0 91.0
CEGIREES FFO NWRRPAL

B03597-(04 •FOREST OF EVERGREEN FIR AND PINE TREES

TERRAI|N IY.'F 3124 4 241

PARAtpET R lNT~CRFATII tE,
EAT'C. I FREC. .415C 00 PCL. VV LAI -1•?. L03N2- 06AR
ChIC. 22 04 55 R•ADAR TYPE. AFC BEAFNIOTH4. 45.00 FGP RANGE. 1.04-
AREA. AVIRAC lEG. 4 VARI!A.•CE.

IIII I I £
II I I I
IIII I II 1II

I II I I I
I I I I l I
I I I Il III

I I I I! I

I• 10 I I I l

I 0 I l I !.
O I I I I I I

AG I ! I II
I IIIl I I I

441- II I I 1

R -20.0. - -4- - - - -a. - • • -•-.......
C I !

- I !

0 1

I I

l I I I I Il
II I I ! I I

I I I I II"C- I I I 1 1 AI
I II 1 iII
1 I I I I I
II I 1 I Ii 1

l I I I I I

E.G .9.1, IT 0 27.0 34 C 43.0 54.0 63.0 72.0 441.0 •2.E1
OCOGREES FROA3 ktORNAL



803597-001 FOREST OF PINE. HEMLOCK. BIRCH. WHITE ASH. AND ELN TREES

TERRAIN TYPE 313491 1 1

PARAPETER |hFORNATIENOANK- S FREG 3.8CCE GC POLe VV LAT- 44N LONG- 093W

DATE- 0? Oe 54 RADAR TYPE- APC REAMIIDTH. 4S.CO DEG RANGE- 1.01' f
AREA- AVERAGING- 4 VARIANCE-

20.0 -- - - - -- - - - -- -. - ----. ----.--- ---.- ---.-.- --.-..-- -- ---.- - -- --

0.0~~~~~~ ~ ~ ~ ~ ~ --- --..... -- -- ----- -- ----- -- --- -- -- --.-- -.--- ---- --

I I 1 II tI I

.SI IIII I I I II

III I
I II IIII

20.0 + * 4 G - 4 ~ 4 ----- ----- - -- ----------- -' ~* - --- --- ---

_ 0 .0 ----- --------------.. .. ..--.. . .. .--... .. .--.. .. ..--.. .. ..--... .. . --... .. .-

. 9 10 .0 3 I . I 2 I

N t
PAR P IFRA ICINI I

A II N 4 " A I A I

G .1. 11

E II "I I I

C - - ----- I - I - - -
I I I t

It I III
N I It

0 I III

I I t

-'040.-------------- ---- - - - - - - - - , ---

I . I I t I I I 2 C 0
DEGEE F NORMALI It

It It
I! It
I I

0.o 9.0 18.0 2T.0 36.0 45.0 '4.0 63.0 72.0 NI.C 90.0

DEGREES FROM NORMAL.

S03597-00Z FOREST CF FINE. HEMLOCK, BIRCH, WhITE ASH. AND ELM TREES ~I~,

108146N TYPE 31349! 1 1

j PAMAFE.ER INFGRPATICN
RANG. L FROG. *4150 •C 3L: VV LAY. 44W LONG- 0936

AMEA- AVERAGING. 4 VARItACE.

I,- I I It II

"I I I I I I t
I-I I I I II

I I I• t I tII

I I IIIIIII

I II II If
S 0 i I I I I
I II I I I I

OIII I I IIIIII
MX I I I III

IIiI I I I III

' I1 II III

Jt I I

I E I 1 1 1- I I I"- I I+-*



3135
I03591-C0S FLAT CROP LAND COVERED SY EIG4HT INCHES OF SWIOU

1ERRAIN TYPE 313t 1 15 1

PARAPETER INFORMATICN
80:AC S F111; 3.;100 GC POL- 1V LAI- 46k LONG- 097W
DATE- 27'01 54 RADAR TYPE. APC .EAMWIDTII 45.00 DEG RANIGE- 7.Ok
AREA. AVEMAO ING. 4 VARIANCE-

t11 •I

S I I I I I!

G I I I I

I III I1111

I 1IIt£ 1 1 1

I I 1 1 £ II I I 1 1
B A . L FREQ. .1 £ I

I I I

I I I I
I I

GI I 1 1
A I I
z I I I It 1 11 1 II
fI I i t I I I I I
cI I I I I I I I I I I

NI I I I I I I I I I I

! I

t.0 9.0 18.0 2.7.C 36.C 45.0 54.0 63.0 72.C 81.0 90.0
CEGREES FROMH KCRAL

S2o3591-006 FLAT CROP LAND COVEREO BY 610.10 IkCb4T$ OF SNOW

TEYRZII TYPE 3I3• 3 141

P/IARA•ET RI8 IOOAT£CN
BAI, C. I FREQ. .4150O C Pill. V5 LAT, 46k .101,0. 097k
OATE- 2? 01 5' PArOR TYPE. A870 EEA',k!DIHI 45.00 COE RASG6- 7.03-

AREA. AVER•IC 11.0. 4 VAR!AhCE•

"I I I• I I I
I{S I!1 1 1 I l
IIII*I I I I I I

* 0 I I1t 1 I
I 0 1 111 I I 1 !
I I 01 I I

S- I I I I I

O * I I I I I
R I I I I II1111

1 I 1

2 I II II

IIII I iIII

£ I I

k I £ I I
I l I I I

O 11! I I 1 I1
! I I I 1
I I " II I I I

I 1 I I l
I II II I I I

Ill l l . 7 ; - m m m - '' I , I I I II I I



I E ! .31357
503597-007 PLAY PASTURE AND CROP LAND CONTAINING A SINGLE LINE RAILROAD

TERRAIN TYPE 3135 4 1 1

PRANG.E SK(RMTC FRED- 3.800 GC PCL. VV LAY. 40k LONG- 094N
.AE 1 8 05 54 RADAR tvpE. APC BEAMWIDTH. 45.00 DEG RANGE. 7.0ONAREA. A INACIG. 4 VARIANCE.

20.0a 
I8

0.0 3ai

-6. +g 
I# * ----------C. 9. ia. 27. 36. 45. 54. a3. 72. 9.a~ERE FRO NORVa AL£ a

8057-0 FLA PASUR AN CRO LAU COTINN A SIGL LIN R
TERRIN TYP 313 4 1 1

a A &! E i NORA I a aa h
o a f a aRC -415 G a aOL Vv La 40hDAE 22 05 54 RAA TYE AP LOG 094WAREA I A A IhG 4 8 M ION 450 DE RAGE 7.0s£ I I I 3 a I I
20. --- - a-- 4 -- - --- ------- ------------- ----------------

£---------------- 
-------

O S

-' .0 - *- - -- - 4 - - - . - -- ---, - --- --------- ~------
it aaaa

I. 9. 18. 1 a a6. a. S. 63. 72. al~ 9^a~ERE aRO a aA P A a a

LL£I



3135 8
E 03597-009 FLAT CROP LAND THAT HAZ RECENTLY SEEN PLOWED

TERRAIN TYPE 3135

PARAPETER IhFCAMAT ICk
a AANC S FREC- 3.8CCC G' PCL- VV LAT- 42N LONG- 096"
DATE. 27 0' 54 RADAR TYPE. A£i" BEAP* ITH" 45.00 O8E RANGE- 7.0*O
AREA- AVERAGIKG. 4 VARIANCE-

1 1 1 1 I
I I I I I I I I I I

I I I I * I I I I I I I
I I I I I I I I I I

-- - --- I - - - --I -- - - - ---- I----

-20.0 + I ......... + ---------- -........ I [--------
I I I I I I I I I I I

I I . I 2 3 5 5 . 2 I
S I I II I I F I I I

6 I P TE LI F C I A I"III£

A" C [ A! R 1 4 VAJN

A I IIIII

S II I

I I

£ II I II I I I

RI -0. -----------.,- 4----.--------. - 4-- .-- 4

I I t I I I

4.III 1I 1

I I

0 1 t I II11IIII

II I

! I

-40..----------------- ------------ -------------- ------------ -------------------------

II I I I I1

C.0 9.0 1e.I 27.0 36.0 4S.0 54.0 63.0 IM 814 I0

• CECREES FRO94 NOAPAL

I I I I I I 1 I I I4 I 1

I II II II

SI I1[1II

I I

+C.C 9. eC 2. 60 4. 5. 30 1. 1 9.

1(441 lIF 31354 1

+ i ( 4. C . . ... . .R.. . . .. ... . . . . . .. . . . . . . . . . . ..PC. . . . . . . . . . . . . . . ..... 4WV 4 LA?. 42 L O G • 9

I I !I II 1[ Il

I II IINIII I l

.R II II

I I III

I S I11 I1[
S II I1E I I11

g- I• * I . . . . . I . . . . . •1.. . . - . . . . . . . . . . . .1• . . . . . I . . . . I . . . . • . . . .

--- P 11[ IIII

i 1 1[II

8 -40.0 •- ----- •.------------------------ - - --..----•- -.....•..... .. . . .... •. . .• . ... ..... 4 . . -

C I I 1I 1
1 I- 1 . . . • II

I* 1* Ie. I7. 36. I. I* I3. I. I* 1H*

I I -..- I I I I-1 1

.1 1 -mm m - .i-i.....- mmmm m m m I I I 1 a l~ m m Iw m maiqp •ia mmm m



3137 12

003597-021 DESERT AREA

IERRAIN TYPE 3137 2
*K

PARAPI1ý2 IP.PORMAT O
qAhC- S CFRQ- I3.C8 0 GC PCFL VV LAT. 33N lOkrD 116,
DATE: 03 11 53 RADAR TYPE. APC BREAlEI|OTH. 38.00 DEG RANbEM ?.Of-
AREA- AVEtAACINCG 4 VARKANCE.

SIt

AI I I I I I I I I I
I I I I I I I I I I

I I I I I I I I

SI

0 1 1 1 I 1 I

CI II I I T I I I

I I I I I I I I I II

8 -20.0 -*----------- --4 ---- A-- ----------------

11III I I I I I I
CERE FRMNRA

8 03|97-022 DESERTAREA
S O I. . E 3 1 2 1 . I . .

.3 '1 a CA 1 c EAI
DAT 1 8.0 DE RACE ?.11 II

I I I I

-0.0 ----- --------------- -- --------- - - ---- --------,---- - ----- - --- - -------- ----- ~------
I I I I

I I

IIII I I I I I I I
AI II IIII1I

I I I t

0 1 1 1 1

t II

t!

II I I

0.0 9.0 . . .0 27.0 36.0 45.0 54.0 63.0 72.0 81.0 90.0

DEGREE$ FROM NORPAS.

80339-022 DESER ARE

TERAN YP 3372|

PARAPTER NFORATIO

DAT. 903 15 RAAR TPE. AC 36*0 IL,°0 38.00 6E 3NG.0 72.01 8. 9,"A"A AEDEG2 4 VRIE ANCE. hRA

SP RA T I I I .FI I IT |I I

IDT- 3I 51 IAA T IE IP BE~ Ib " I80 IE AN T £
I•AR A AVER IE, I VA I I II I

*•i2 . ,,. . . . I,. . . . I,. . . . . . • . . . I . . . I . . I.. . . . , . . . . I . . . .

I| I I
! 10 I III!

! ! |---- * -ii iI II

* IS I

A II

I IIIII
I IIIIII

I0 011 1 i 1

S 1 I I
I I I I

IIIIIIII I I i
I I 1 I

I 1I 1 1 1 £ !

1I I1 I II III

I _ __ ___ __ __



32014
""0159?-011 METAL ROOFED FACTORY 8UILDINGS WEITH A RAILROAD YARD AT ONE EDGE

TERRAIN TYPE 3201 1 1 1

PARAMETER |)IFORMATKCN

OANE. S P880.E4 3.8000 6C P01.. VVJ LAT. 45N1 LONG- 09311I OATE- 31 0S 54 RADAR TYPE. APC SEAMVIDOTI 45.00 DEC RANGE- $.014
AREAn AV INRACKhG. 4 YARKANCE-

1 t I I I I I I I I I
I 1 I 1 1 1 1 1 1 1 1

sI I 1 1 I K I I 1 1I KK K £o | K |
S K 0 1 K Kl I

G|

6 I !

R -20.0 -- - - - --- --- --- --- -- - -.. . . --.. . .--.. . .--.. . . •. . . .V . . . •. . .. .4. . .. • - 4SO K i I

------ --- --
600 ---- K----- - ---
S0 0 K 7 3 0 K 5 K 1 I .

NR1 K II K K

-40.0 I ...... 4. . . ..-. . . ..-. .. . .- -... *. . .. '. ..... .- ........ 9-........-•-.........-

L Y W ITH K K Y D A O
KERR I K 3201 1 1 K K K1
KA.AAPETEP IKF K KK

I II
0.0 - - - -- ---------------- -- 4

SC.C 1.O 18.0 Y1.C 36.0 45.0 54.0 63.0 72.U 81.0 TC:.O

CIEGREES FROM NORPAL

5•0.3597-012 META•L ROOFEC FACTORY SLIKLCKNGS 112T1 A RAKLROAkO YARD AT ONO EDGE

•TERRAIN TYPO 3201 1 1 1

SPA~tAPETEP IKFORMaAT It,.
EAF.C. S PREC .4150 60 PCI.. V)! LAT. 45k LONG. 09311
DATE. 31 08 54 RADAR TYPE- APO MEAP1KIDT~N 45•.00 CEO RAN~r.s 7*•O4
AREA. AVERAKG. 4l• VARKANCE-

20.0 - ---. . . ..-------

1 2 I K K i

I - - I-- I - I - I - i 0 I 2 K !

-0.0------9 - -.- - - -,,---4 ------ ,-----.+-- ---------------.

I I .0 I . i 7 I 6 i 5

£ I I K 2FROM 1 M 2

NK2 KI I 2 K K K |

£ I, K I
S | 2K2I

E 1

0 A|2~.---,---,-----4-...4

O I 2 KI 2I 2 K
I K K* I K KI 1

K 2 I 1I KK K K|
8. 22 K K IK I K|

I 2 2K K K 2K 2!

O I 1 KI 2K K K
* I 2 KK K2 2 K

-* • .. . ..2 . . . . . ... . • . . K . .. . •K... . K . . . .
K K KI K K KI KS.----. -4---..-.--.------ ,- .. .I 2 I IK 2I K I

I I I2 1 I K2 K

-6 . .. . . .. .. K 2 1 K K K K •

C.C 9.0 1t.0 27.0 3&.C 45.0 54.0 63.0 12.0 8K.C 90.0
CECGREES PROM NORMAL



"3597i-01)1 ONEAN 'Iwo71 STORY BRICK AIR) FRANC HOMES WITH1 MANY TRIES

STERRItttN tYP[ •1202 1 1

PIANCA E IR FRED- 3,lCQ CC POK VV LAT- 45$ LONG- 0Cos

DATE: 31 09 54 RADAR TYPE- APC SEANWIDT14. 45.00 DEC RANGE- ".004
AREA. AVEPAG.NG 4 VARIANCE-

20.0

I l I I I I I I I I I

I 1 1 1 1 I 1 1 1 K

0. -- - -- -- - - - - - - -- - - -

I I I I I I I
$ I I I I I I I I I I

A I I I I I I I

I S I K

* I I K K

-0.0 * - 4 - - - -- - -- - - - ------ - -*----- ----S 9 1.0 2 36.0 I . 6 7

SERRANITYP1 3 1 1 1

K I O K I

I I K K K K K K K K

BA K !E L KRC .45 GC KOL VV KT 45 KG K93

A 1 1 K

2 K! I

DATE 31 0 18. 54 RC 7.YP- AC eE6.0 TH 45.0 .0 63.(ANGE 72.0 1- * 9

A AVERRAGFING- 4 VARIAN

R 20.0 - - ---- -- ---- - - -- - - - ---------- ,---- ----

0 1

KK I I

C.- 0 9.0' 18. 2. 36 .0 450 S 0 6. 0 *. *. 9.0.

N K K K K RKM K OKMK

Ot I K

K K K

Ko K. 18. K7 € K6, K. * K.', K5. T . K1. K
K K K K K $ FKtK K KRKA

K. KKK K . .. K3 2 j + + .

"+ 1 -- ----- - - *----- -- * - *,+- .+++-++ . +- +-.T,.2++++"-

G. .0 1.0- -3.0 4.0 9.0 6.C+. 8.-0•2 £- + 9 .0 •+++• .'+2.++•. ++

(.. . . . . . DEGREESII mm m m i a l am im mi i • i m m m P O C aAK.-mn ; : mi +- q+ l + - • + ' 3 • •++l l -"i i H



SIv

103597-015 APARTMENT MUMLEINGS

TFRRAIN TYPE 3102 4 I

I PA.RAPTER INFORM6T lCk
PARAMCTER S FRED- 3.8ROO GC POL. VV LATo 39N LONG. 0933h 0S0ATE. 27 05 54 RADAR TYPE- APC 8EANMIOTHI 45.00 DEG RANGE- 7.01.ARCA. AVERAGING. 4 VARIAkCE.

20.0 --- - - - - - -.- -- -- --- ----------
I I I I

I II Ii 1I Izi 1

0 I I Ii
£ •I I I I I

I I! I I
£ 1 01£ I I

1

"1 I SI SII1
s I I I I I I I I I I I

A I

2 III

R9 Iz~ -- - --- -- - -- - - -- - - -- -- -- - I - - -- -I - -- - -

ft 6-0.0 + -- ---'------------ - ---

0 9 1 2 I 4 . 6 7 I I .

S I I I EEI FROMI I I I

039701 APARTMEN B I II
TERRAI N £E 3 I I I I

I I I I I I I I I I I

II
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6
PASSIVE MICROWAVE DATA

6.1. INTRODUCTION

The passive microwave data in this compilation are apparent temperatures (antenna or

target) as a function of nspect or depression angle. These data are processed in a manner

similar to that used for the optical data in section 4, i.e., each curve is digitized and assigned

subject codes (table I), and the parameter information describing the experimentql conditions

(see table VI) is listed. However, the system used to process the microwave data is actually

an expanded version of that used with the optical data, It has been designed to 'andle not only

passive microwave data, but also, eventually, both directional and bidirectiorw -e,.,ctance

data. Thus, many of the parameters defined in table VI do not apply to the data now in this

section, but were included for future data accessions.

There is also a major difference In printed-out format between the curve headers for the

optical data and those for the microwave data in this section. For the optical data, all the

parameter designations are printed as part off each header whether or not there is specific in-

formation on the parameter. For the microwave data, only those parameters for which thele

are specific entries will appear; parameters that are not applicable or not apecified are not

included.

The data in section 6.2 are arranged by subject codes and alphabetically cross-indexed in

C• section 3.

-Q;
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[5• TAI.A VT. 01E-N Er TAD , S.i.E MICROWAVE) DATA PARAMETERS

TIME

MONTH Month of measurement
DAY Day of measurement
YEAR Year of measurement
.riM Time of measurement (24-hour clock), Greenwich Standard

Time (GMT)

TARGET
LAT Latitude (degrees) of measurement (field measurement) or of

location at which specimen was collected (laboratory measurement)

LATNS Latitude, North (N) or South (S)
LONG Loz,gitude (degrees) of measurement or of location at which specimen

was collected, as with LAT
LONG EW Longitude, East (E) or West (W)
TARALT tAtitude of target above ground (kilometers)
TARZEN Zenith angle (degrees) of target normal with respect to vertical.
TARAZ Azimuth angle (degrees) of target normal with respect to a € = 0

reference line defined for a given target
TARUNF Surface uniformity coded Ps UNIFRM (uniform) or NONUNF (nonuniform)
TAROPQ Target opaqueness coded as OPAQUE (opaque), TRANSP (transparent),

or TRANSL (translucent)
TARTEM Target temperature (OK)
TH2OES Qualitative estimate of free water content coded as DRY, DAMP, or WET
TH2OME Quantitative measure (percent) of free water content; W iidicates per-

centage by weight, V percertage by volume
HRSREM Number of hours sample has been removed from its natural environment
TARCS1 Target coating or substrate 1 coded using up to a five-letter code from

the Target Signature Subject-Code List (table I) preceded by a C (cot-
ing) or S (substrate)

TARCS2 Target coating or substrate 2 (see TARSCI)
TARCON Target contaminant coded using up to a six-letter subject code from

table I
TARSRD Availability of data on the target's surface roughness, coded by AVAIL
TARDC." Availability of the target's dielectric constant by coded DC; its index of

refraction, !-oded by N; or both, coded by BOTH
TARINi' Availability of other descriptive information about the target, coded by

AVAIL

BACKGROUND

Note: These pa-a'ueters are applicable only for experiments Jr which the receiver's field of
view is larger than the t, ;'get under observ:tion, and, thus, 1-.z<ground as well as target radia-
tion contributes to the obse.-ved signal.

BKGTYP Predominate background type coded using up to a six-letter subject code
from table I

BKGUNF Background untform•*y (see TARUNF)
BKGOPQ Background opaqueness (see TAROPQ)
BKGTE1f Background temperature (see TARTEM)
BH2OES Qualitative estimate of free water content (see TH2OES)
BH2OME Quantitative measure of free water content (see TH2OME)
BKGCS1 Background coating or substrate i (see TARCS1)
BKGCS2 Background coating or substrate 2 (see TARCS2)
BKGCON Background contaminant (see TARCON)
BKCSRD Availability of data on the background's surface roughness (nee TARSRD) K
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TABLE VL GENERALIZED (PASSIVE MICROWAVE) DATA PARAMETERS (Continued)

BKGDCN Availability of the t¼.ckgrounds dielectric constant, index of refraction,
or both (see TARDCN)

BKGINF Availability of other descriptive information about the background
(see TARINF)

METEOROLOGY

Note: These parameters are applicable to field experiments only.

AIRTEM Ambient or air temperature (OX)
BARPRS Barometric pressure (millibars)
RELHUM Relative humidity
VISBIL Visibility (kilometers)
WINDSP Wind speed (miles per hour)
WINDIR Wind direction (N, NNE, NE, ENE, etc.)
OBST Obstructions in the air preventing a clear view of the target, coded as

NONE, FOG, DRIZZL, RAIN, SNOW, HAZE, SMOKE, DUST, or OTHER
PRAMT Ground accumulation of precipitation in the preceding 24-hour period

(centimeters)
CLDCOV Total cloud cover fr-ercent)

SOURCE

Note: Th.-qe parameters are not applicable to passive-microwave measuremcai, systems.

SORTYP Type of source coded using table I
SGAMMA The real part of the coherence function of the source, i.e., the visibility

:unction or I'0o1
(SOPOL ¶Iype of source polarization coded using ta'ULe I

SORDP Degree of polarization at the source (percent)
ZENINC Zenith angle of incidence (degrees)
AZINC Azimuth angle -,f incidence (degrees)
SRANGE Range (distance) from source to target (kilometers)
SORINF Availability of other descriptive information about the source, coded by

AVAIL

RECEIVER

?vINST Measuring instrument coded using table I
ilROMEGA Mean reflected solid angle (steradians)
RRANGE ]Range from target to receiver (kilometers)
ZENOBS Zenith angle of observation (degrees)
AZOBS Azimuth angle of observation (degrees)
RECPOL Type of receiver polarization coded using table I
LAMDA Operating center wavelength >c (centimeters)
IFBAND Intermc.d'ate frequency bandwidth or spectral resolution expressed as

AXAc
TIMEC Time constant for integration time of the receiver (seconds)
INSENS Availability of data on instrument senisilvity, coded by AVAIL
SYSACC System accuracy expressed in units of the aependent variable
ANT3DB 3-db antenna beamvidth (degrees)

I AVESLL Average side-lobe level of the antenra (decibels)
RECINF Availability of other descriptive information about the receiver, coded

by AVAIL
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,'• TABLE VI. GEI-ERALIZED (PASSIVE MICROWAVE)-DATA-PARA•gEI•-:-(Cinclulded)

iPLATF Experimental platform coded using table I
SRE L Dependent variable is relative to some standard
S*ABS Dependent variable is absolute
!STAND Standard used coded using table I
SNAVE Number of curves or measturements averaged to make up this vurve.

*If ABS (absolute) appears along with an entry for STAND (standard), the measurement
was originally done an a relative basis using the indicated standard and later converted to
absolute values.

I

ii
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• BLIST OF DATA DOCUMENTS USFD

CB-00829 J. Hopkins, "Reflectance Curves of Various Lea-ves," unpublished data, USAERDL,
Ft. Belvoir, Va., 1955 (estimated).

B-00830 J. Hopkins, "Reflectance Curves of Various Soils," unpublished data, USAERDL, Ft.
Belvoir, Va., 1955 (estimated).

B-01035 J. D. Sigler, Airborne Rapid Scan Spectrometer and Earth Reflectance Measurements
as a Function of Altitude, Final Report, Instrumentation Division, Radiation, Inc.,
Orlando, Fla., July 1957.

B-01049 W. D. Billings, "Reflection of Visible and Infrared Radiation from Leaves of Differ-
ent Ecological Groups," Am. J. Botany, Vol. 38, 1951.

B-01175 W. L. Derksen and T. 1. Monahan, "A Reflectometer for Measuring Diffuse Reflec-
tance in the Visible and Infrared Regions," J. Opt. Soc. Am., VolT 49, No. 4, 1952.

B-01176 G. C. Wright, Spectral Reflectance Characteristics of Camouflage Greens Versus
Camouflage Detection, IRMA IlI Report No. 1281, USAERDL, Ft. Belvoir, Va.,
March 1953.

B-01337 S. E. Dwornik, D. G. Orr, and L. M. Young, Reflectaiice Curves of Soil, Rock, Vege-
tation, and Pavement, Report No. 1746R, USAERDL, Ft. Belvoir, Va., April 1963.

B-01339 G. M. Haas et al., Spectrophotometric and Colorimetric Study of Color Transparen-
cies of Some Natural Objects, Report No. 4794, National Bureau of Standards, Wash-
ington, D. C., March 1957.

B-01352 G. M. FIaas et al., Spectrophotometric and Colorimetric Study of Diseased and Rust
Resisting Cereal Crops, Report No. 4591, National Bureau of Standards, Washington,
D. C., July 1956.

( B-01353 W. A. Hall, Jr., H. J. Keegan, and J. C. Schleter, Spectrophotometric and Colori-
metric Change in the Leaf of a White Oak Tree under Conditions of Natural Drying
and Excessive Moisture, Report No. 4322, National Bureau of Standards, Washington,
D. C., September 1955.

B-01367 G. M. Haas et al., Spectrophotometric and Colorimetric Study of Foliage Stored in
Covered Metal Containers, Report No. 4370, National Bureau of Standards, Washing-
ton, D. C., November 1955.

B-01368 G. M. Haas et al., Spectrophotometric and Colorimetric Rec.ord of Some Leaves of
Trees, Vegetation, and Soils, Report No. 4528, National Bureau of Standards, Wash-
ington, D. C., April 1956.

B-01370 S. Q. Duntley, Reflectance of Natural Terrains, Report No. OSRD 6554, Louis Comfort
Tiffany Foundation, Oyster Bay, Long islanil, N. Y., September 1945.

3B-01643 Unpublished reflectance iata on crops, Mine Detection Branch, USAERDL4 Ft.
Belvoir, Va., 1962 (eotimated).

B-01761 C. A. Shull, "A Spectrophotometric Study of Reflection of Light from L-eaf Surfaces,"
Botan. Gaz., Vol. 87, 1929.

B-01818 M. Irronstein, Research, Studies, and Investigations on Spectral Reflectance and Ab-
sorption Characteristics of Camouflage Paint Materials and Natural Objects, Final
Report, Contract DA-44-009 ENG-1447, New York UnIversity, New York, Mhk-ch 1955.

1B-01948 J. E. Dinger, The Absorpziou of Radiant Energy in Plants, Ph.D. thesis, Iowa State
University, Iowa City, 1941.

3B-02250 G. M. Haas et al., Spectrophotometric and Colorimetric Study of Color Transparencies
of Some Man-Made Objects, Report No. 4953, National Bureau of Standards, Washing-
ton, D. C., November 1957.
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B-02418 "Spectral Reflectance of Several Crops," unpublished date, Purdue University,
Lafayette, Ind., 1964.

B-02602 S. S. Ballard, K. A. McCarthy, and W. L. Wolfe, Optical Materials for Infrared In-
strumentation, Report No. 2389-11-S, Willow Run Laboratories of The University of
Michigan, Ann Arbor, January 1959, AD 217 367.

B-03070 D. M. Gates et al., "Spectral Properties of Plants," Appl. Opt., Vol. 4, No. 1, 1965.

B-03117 A. F. Turner, "Reflectance Properties of Thin Films and Multilayers," presented
at the Conference on Radiative Transfer from Solid Materials, Boston, December
1960.

B-03231 R. V. Dunkle and J. T. Gier, Spectral Reflectivity of Certain Minerals and Similar
Inorganic Materials, Institute of Engineering Research, University of California,
Berkeley, January 1954, AD 26 394.

B-03256 C. Clarn'. J. D. Hardy, and R. Vinegar, "Goniometric Spectrometer for the Measure-
ment of Diffuse Reflectance and Transmittance of Skin in the Infrared Region," J.
Opt. Soc. Am., Vol. 43, No. 11, 1953.

B-03257 G. Benford, G. P.,Lloyd, and S. Schwarz, "Coefficients of Reflection of Magnesium
Oxide and Magnesium Carbonate," J. Opt. Soc. Am., Vol. 38, No. 5, 1948.

B-03258 E. V. Ashburn and R. G. W3lson, "Spectral Diffuse Reflectance of Desert Surfaces,"
J. Opt. Soc. Am., Vol. 46, No. 8, 1956.

B-03303 J. A. Jacquez and H. F. Kuppenheim, "Spectral Reflectance of Human Skin in the Re-
gion 235 - 1000 Millimicrons," J. Appl. Physiol., Vol. 7, March 1955.

B-03304 J. M. Dimitroff et al., "Spectral Reflectance of Human Skin in the Region 0.7 - 2.6
Microns," J. Appl. Physiol., Vol. 8, November 1955.

B-03305 R. R. Heer, Jr., and H. F. Kuppenheim, "Spectral Reflectance of White and Negro
Skin between 440 and 1000 Millimicrons," J. Appl. Physiol., Vol. 4, April 1952.

B-03333 Infrared Optical Measurements, Report No. 8626, National Bureau of Standards,
Washington, D. C., December 1964.

B-03337 J. P. Campbell, Backscattering Characteristics of Land and Sea at X-Band, General
Precision Laboratory, Pleasantville, N. Y., May 1958.

B-03355 Miscellaneous unpublished data from several sources including N. Y. University,
Syracuse University, and the Detroit Arsenal, Warren, Michigan, 1950 (estimated).

B-03374 C. E. Olson, Jr., et al., An Analysis of Measurements of Light Reflectance from
Tree Foliage Made during 1960 and 1961. Report on Contract NR-387-025, Agricul-
tural Experiment Station, University of Illinois, Urbana, June 1964, AD 608 114.

B-03463 Specular Spectral Reflectance of Paints from 0.4 to 40.0 Microns, Report No. 31,
U. S. Dept. of Commerce, Washington, D. C., April 1964.

B-03539 Radar Terrain Return Study, Goodyear Aerospace Corp., Litchfield Park, Ariz.,
September 1959, AD 229 104.

B-03553 G. Hagn, An Investigation of the Direct Backscatter of High Frequency Radio Waves
frcm Land, Sea, Water and Ice Surfaces, Final Report No 2, Stanford Research
Institute, Menlo Park, Calif., May 1962.

B-03559 L. E. Barbrow, "Calibration on the Spectral Directional Reflectance of Six Samples
of Red Pine Needles," unpublished data, National Bureau of Standards Test No.
G-35201-1, _Agricultural Research Service, Beltsville, Md., November 1964.

B-03597 A. R. Edison, R. K. Moore, and B. D. Warner, Radar Return at Near-Vertical Inci-
Sdece, Technical Report No. EE-24, Engineering Experiment Station, University of
New Mexico, Albuquerque, September 1959.
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B-03584 J. C. Morris and 0. H. Olson, Determination of Emissivity and Reflectivity Data on
Aircraft Structural Materials, Part Ib Suppe!,en±t_& Report No. 56-222,-Armour
Research Foundation, Chicago, October 1958, AD 202 494,

C 13B03959 D. K. Edwards and W. M. Hall, "Far Infrared Reflectance of Spicecraft Coatings,"
presented at the AIAA Thermophysics Speciaist Conference, Monterey, Calif.,
September 1965.

B-03960 H. T. Albright et a!., "Solar Absorptance and Thermal Emittance of Aluminum
* -Coated with Surface Films of Evaporated Aluminum Oxide," presented at the AIAA

Thermophysics Specialist Conference, Monterey, Cai~f, fleptember 1965.

B-03995 E. L. Krinov, Spectral Reflectance Properties of Natural Formations, trans. by
G. Belkov, Nat. Res. Council, Canada, Technical Translation No. 439, Ottawa,
Ontario, 1953.

B-04011 L. E. Ashman, H. H. Blau, and J. L. Miles, The Thermal Radiation Characteristics
of Solid Materials, A Review, Scientific Report No. 1. Contract AF 19(604)-2639,
Arthur D. Little, Inc., Crombridge, Mass., March 1958.

B-04424 E. C. Hall, "Measurement on the Optical Properties of Snow," unpublished memo-
randum, Willow Run Laboratories of the Institute of Science and Technology, The
University of Michigan, Ann Arbor, 1965 (estimated).

B-04333 C. R. Grant and B. S. Yaplee, "Backscattering from Water and Land at Centimeter
and Millimeter Wavelengths," Proc. IRE, Vol. 45, July 1957.

B-04434 W. S. Ament, F. C. MacDonald, and D. L. Ringwalt, Terrain Clutter Measurements,
Naval Research Laboratory, Washington, D. C., January 1958, AD 156 184.

B-04435 W. H. Peake and R. C. Taylor, Radar Back-Scattering Measurements from Moon-
Like Surfaces, Report on Grant NsG-213-61, Antenna Laboratory, Ohio State Univer-
sity Research Foundation, Columbus, Ohio, May 1963.

( B-04436 R. L. Cosgriff, W. H. Peake, and R. C. Taylor, Terrain Scattering Properties for
Sensor System Design, Terrain Handbook No. II, Engineering Experiment Station
Bulletin No. 181, Antenna Laboratory, Ohio State University Research Foundation,
Columbus, Ohio, May 1960.

B-04437 Unpublished data, U. S. Army Engineer Waterways Experiment Station, Vicksburg,
Miss., 1963 (estimated).

B-04579 J. M. Kennedy et al., Passive Microwave Measurements of Snow, Technical Report
No. 1, Contract NOnr 4767(00), Space-General Corp., El Monte, Calif., December
1965.

B-04616 V. I. Myers and J. R. Thomas, "Reflectance of Cotton Leaves under Various Condi-
tions of Drying," unpublished data, U. S. Department of Agriculture, Agricultural
Research Service, Weslaco, Texas, June 1966.

B-04642 D. K. Wilburn, Spectra Notebook# Volume I: Material, Target and Background Data,
Technical Report No. 8863, Components Research and Development Laboratories,
U. S. Army Tank Automotive Center, Warren, Mich., May 1965.

B-04802 H. Kbrbel, Thermal and Optical Characteristics of Eniwetok Sand, Final Report,

Material Laboratory, New York Naval Shipyard, Brooklyn, November 1952.

B-04803 B. E. Cooper and W. L. Derksen, Spectral Reflectance and Transmittance of Forest
Fuel Materials, Final Report, Material Laboratory, New York Naval Shipyard,
Brookly- March 1952.

B-04804 W. A. Hovis, Jr., "Infrared Reflectivity of Some Common Minerals," NASA-Goddard
Space Flight Center, Greenbelt, Md., to be published in Appl. Opt.
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B-04805 R. F. Byrne and L. N. Mancinelli, Optical Transmittance, Reflectance, and Absorp-
tance ' Materials• Final Report, Material laboratory, New York Nav;•a Si0y----iY[d
Brooklyn, March 1954.

B-04806 R. F. Byrne and. J. J. Schilling, Spectral Reflectance and Transmittance of Interior Cll
Fuel M. t:rlal8, Final Report, Material Laboratory, New York Naval Shipyard,
Brooiklyn, Novem~ber 1953.

Report, August 1959 to August 1960, University of California, Los Angeles, Octobcr
1960.

B-013522 A. 1. Funat, W. L. Starr, and E. R. Streed, Principles of Infrared Camouflage for
Low Temperature Targets, Naval Civil Engineering Lab., Port Hueneme, Calif.,
Jaly 1953, AD 139 i20.

B-20000 W. Fio~vers and G. Trytten, "Reflectance of Target ard Background Materials," un-
pLblished data, Willow Run Laboratories of the Instltute of Science and Technology,
The University of Michigan, Ann Arbor, 1966-1967.
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