TABLE OF CONTENTS

Comparative Anatomy of Branches, Roots and Wood of Some North American
Dicotyledonous and Coniferous Trees and Woody Shrubs Used in Ethnographic Artifacts:
Identification and Conservation Concerns

Mary-Lou E Florian 2016

CHAPTER 1: INTRODUCTION
1.1 The book
1.2 The chapter

CHAPTER 2: TERMINOLOGY
2.1 The project
2.2 An introduction to terminology. Fig.2.1, Fig.2.2
2.3 The three dimensioins of a round stem, branch and root. Figs.2.3a and b
2.4 The samples and method of preparation for microscopy

CHAPTER 3: COMPARATIVE ANATOMY OF BARK ON BRANCHES AND RAMETS
OF COMMON DICOTYLEDONOUS TREES AND WOODY SHRUBS.
3.1 Introduction.
3.1.1 The goal
3.1.2 Branch bark c
3.1.3 Epidermis
3.1.4 Periderm
3.1.5 Cortex
3.1.6 Primary Phloem
3.2 Bark anatomy of some common genera
3.2. 1 Anatomy of periderm and phloem of some Acer (maple) trees.
Aceraceae family. Figs.3.1a-h
3.2.2 Anatomy of phloem fiber bundles of two Prunus species.
Rosaceae family. Figs.3.2a-b
3.2.3 Anatomy of unique bark complex of Gaultheria shallon (salal) and
Vaccinium sp., ramets. Ericaeae family. Figs.3.3a-f

3.3 Anatomy of periderm of birch tree trunk bark. Betulaceae family
Figs.3.4a-c

CHAPTER 4: BARK OF BRANCHES OF SOME COMMON NORTH AMERICAN,
NORTH WEST COAST GYMNOSPERMS (CONIFERS)

4.1 Introduction
4.2 Abies amabalis (Pacific silver fir) branch bark. Pinaceae family Figs.4.1a-c



4.3 Picea sitchensis (Sitka spruce) branch bark. Pinaceae family. Figs 4.2a-d.

4.4 Pseudosuga menzeisii (Douglas fir) branch bark. Pinaceae family. Figs.4.3a-d.

4.5 Tsuga heterophylla (hemlock) branch bark. Pinaceae family Figs.4.4a-ci and cii,
and di and dii

4.6 Thuja plicata (Western Red Cedar -WRC) branch bark. Cupressaceae family.
Figs.4.5a-h.

4.7 Cupressus nootkatensis (Chamaecyparis), (yellow cedar) branch bark.
Cupressaceae family. Figs. 4.6a-c.

4.8 Taxus brevifolia (yew) branch bark. Taxaceae family. Figs.4.7a-b.

4.9 Table 4.1 a summary of salient anatomical features.

4.10 An example of a possible dichotomous key approach to identification of
the above gymnosperm species branch bark anatomy

CHAPTER 5: ANATOMY OF THE 2"° PHLOEM OF THUYA PLICATA (WESTERN
RED CEDAR-WRC)
5.1 Introduction
5.2 2" phloem bark anatomy of Thuja plicata (western red cedar)
5.2.1 Cross (transverse) section of a branch and outer tree trunk bark
(rhytidome) surface of 2" phloem of Thuya plicata (WRC) Figs. 5.1a-
b and Figs. 5.2a-e
5.2.2 Radial section of 2" phloem of Thuya plicata (WRC). Figs.5.3a-f
5.2.3 Tangential surface of 2" Phloem of Thuya plicata (WRC).
Figs. 5.4a-b
5.3 Ethnographic use of 2" Phloem of Thuya plicata (WRC). Figs.5.5a-c

CHAPTER 6: COMPARATIVE ANATOMY OF 2"° XYLEM IN HEARTWOOD ,
BRANCH AND ROOT OF HEMLOCK (TSUGA HETEROPHYLLA) AND SPRUCE
(PICEA SITCHENIS).

6.1 Introduction
6.1.1 Purpose of chapter
6.1.2 Comparison of heartwood and sapwood
6.1.3 List of common features of 2" xylem sapwood and heartwood tissue
and cells
6.1.3.1 General sapwood features
6.1.3.2 General heart wood features
6.2 Comparative anatomy shown on transverse (cross section) of 2" xylem in
heartwood, branch sapwood and root of hemlock and spruce



6.2.1 Transverse surface of 2" xylem heartwood of hemlock and spruce
Figs.6.1a-c

6.2.2Transverse surface of 2" xylem in branch sapwood of hemlock and
spruce Figs.6.2a - f

6.2.3 Transverse surface of 2" xylem in lateral adsorptive roots of
hemlock and spruce and a comparison with western red

cedar(WRC)Figs.6.3a-]
6.3 ) Comparative anatomy shown on tangential surface of 2" xylem in heartwood,

branch sapwood and root of hemlock and spruce

6.3.1 Tangential surface of 2" xylem heartwood of hemlock and Sitka spruce

Figs.6.4a-f

6.3.2 Tangential surface of 2" xylem branch sapwood of hemlock and Sitka

spruce Figs.6.5a-f

6.3.3 Tangential surface of 2" xylem lateral roots of hemlock and spruce
Figs.6.6a-f

6.4 Comparative anatomy shown on radial surface of 2" heart wood, branch and
fine lateral root of hemlock and spruce
6.4.1 Radial surface of heartwood of hemlock and Sitka spruce Figs.6.7a-h

6.4.2 Radial surface of branch sapwood of hemlock and spruce Figs.6.8a-d
6.4.3 Radial surface of root of hemlock and spruce figs.6.9a-b

CHAPTER 7: PITH COMPARATIVE ANATOMY OF PITH IN BRANCHES AND

RAMETS OF COMMON SPECIES OF DICOTYLEDONOUS AND CONIFEROUS
TREES, AND WOODY SHRUBS

7.1 Introduction

7.1.1 The goal

7.1.2 Pith characteristics Fig.7.1
7.1.2.1 Development of pith
7.1.2.2 Characteristics of pith

7.1.3 Ethnographic use of pith

7.1.4 Methods of analyses

7.1.5 The samples and their families

7. 2 Pith anatomy of dicot trees and woody shrub
branches and ramets.
7.2.1 Pith anatomy in a woody tree branch of Acer sp., a red maple-

horticultural species, Aceraceae (Sapindaceae) family Figs.7.2a-d
7.2.2 Pith anatomy of woody tree branch of Acer circinatum,

vine maple. Aceraceae (Sapindaceae) family Fig.7.3a-e



7.2.3 Pith anatomy of a woody shrub ramet of Mahonia aquifolium , Oregon
grape, Berberidaceae family Figs.7.4a-d

7.2.4 Pith anatomy of woody tree branch of Alnus rubra- red alder,
Betulaceae family Figs.7.5a-e

7.2.5 Pith anatomy in a woody tree branch of Corylus sp., horticultural
hazelnut, Betulaceae familyFigs.7.6a-d

7.2.6 Pith anatomy of woody shrub ramet of Symphoricarpus albus - snow
berry, Caprifoliaceae family Figs.7-7a-d

7.2.7 Pith anatomy of woody shrub ramet of Gaultheria shallon-salal.
Ericaceae family Figs.7.8a-d

7.2.8 Pith anatomy of woody shrub ramet of Ribes sanguineum — flowering
current, Grossulariaceae family Figs. 7.9a-d

7.2.9 Pith anatomy of tree branch Prunus sp.- Bing cherry, horticultural
species, Rosaceae family Figs.7.10a-d

7.2.10 Pith anatomy of woody shrub ramet of Rosa nutkana- Nootka Rose.
Roseaceae family Figs. 7.11 a-d

7.2.11 Pith anatomy of woody shrub ramet of Rubus spectabilis- salmon
berry. Rosaceae family Figs. 7.12a-d

7.2.12 Pith anatomy of tree branch of Tilia americana, linden tree, bass wood,

Tiliacea family Figs.7.13a-e

7.2.13 Pith anatomy of woody vine ramet of Vitus, grape horticultural sp.
Vitaceae family Figs.7.14a-d

7.2.14 Table of salient features of pith in dicots branches and ramets

7.3 Pith Anatomy of Branches of Common American North West Coast

Gymnosperm Species

7.3.1. Pith anatomy of Cupressus nootkatensis (Chamaecyparis nootkatensis),
yellow cedar 5 year old branch. Cupressaceae family Figs 7.15a-b

7.3.2 Pith anatomy of Thuja plicata— western red cedar 4 year old branch.
Cupressaceae family Figs. 7.16a-c

7.3.3. Pith anatomy of Abies amabilis, pacific silver fir 4 year old branch,
Pinaceae family Figs 7.17a-c

7.3.4 Pith anatomy of Picea sitchensis- Sitka spruce 4 year old branch.
Pinaceae family Figs. 7.18a-c

7.3.5 Pith anatomy of Pseudotsuga menziessi, Douglas fir 5 year old branch.
Pinaceae family Figs. 7.19a-d

7.3.6 Pith anatomy of Tsuga heterophylla-hemlock 5year old branch.
Pinaceae family Figs.7.20a and b

7.3.7 Pith anatomy of Taxus brevifolia —yew 4 year old branch. Taxaceae
family Figs.7.21a-c



7.3.8 Salient features of pith of branches of gymnosperm coniferales common
North American northwest coast species

CHAPTER 8: COMPARATIVE ANATOMY OF ROOTS OF COMMON NORTH
AMERICAN NORTHWEST COAST CONIFEROUS SPECIES COMMONLY USED IN
ETHNOGRAPHIC ARTIFACTS.

8.1 Introduction
8.1.1Types of roots Fig.8.1
8.1.2 Ethnographic use of small lateral root harvesting, preparation and
use in artifacts Fig. 8.2, Figs.8.3a- b
8.2 Comparison of anatomy in cross section of coniferous tree woody 2" xylem of
heartwood, branch and root Figs. 8.4a-c
8.3 Comparison of the anatomy of small lateral roots of Sitka spruce (Picea
sitchensis) family Pinaceae and WRC (Thuya plicata), family Cupressaceae
8.3.1 The anatomy of Sitka spruce small lateral roots.
Figs. 8.5a-]
8.3.2 Anatomy of Thuja plicata -western red cedar (WRC)- small lateral
roots Figs 8.6a-0
8.4 Illustrations of cross section of other coniferous small lateral roots for reference.
8.4.1 Cross section of small lateral root of Doug fir. Pseudotsuga menziesii.
Pinaceae family. 5 years old Fig.8.7
8.4.2 Cross section of small lateral root of Pacific silver fir, Abies amabilis.
Pinaceae family. 7-8 years old root Fig. 8.8aand b
8.4.3 Cross section of yellow cedar small lateral root of Cupressus
nootkatensis (Chamaecyparis), family Cupressaceae, 6 year old root
Figs.8.9aand b
8.4.4 Cross section of hemlock small lateral root of Tsuga heterophylla, 5year
old root, Pinaceae family Figs. 8.10a-f
8.4.5 Cross section of small lateral root of yew, Taxus brevifolia, 4 year old
root, Taxaceae family Figs. 8.9a-c
8.5 Tabulation characteristics of gymnosperm small lateral roots

CHAPTER 9: ANATOMICAL, PHYSICAL AND CHEMICAL DETERIORATION OF
WOODY MATERIALS IN ARTIFACTS

9.1 Introduction: What is deterioration? Figs.9.1 a-d
9.2 Deterioration caused by wood anatomy inherent weakness

9.2.1 Drying effects Figs. 9.2a-A and B, Fig.9.2b
9.2.2 Anatomical inherent weakness. Fig.9.3

9.3 Biodeterioration



9.3.1 The vulnerability of the different layers of the wood xylem cell.
Fig.9.4
9.3.2 Fungal activity Figs.9.5a-c. Table 9.1

9.3.3 Bacterial degradation Fig.9.6

9.3.4 Insect damage. Figs.9.7a-d
9.4 Environmental deterioration impacts

9.4.1 Water leaching over years. Figs.9.8a and b
9.4.2 Sunlight Figs.9.9a-c
9.4.3 Deterioration by vegetation Fig.9.10
9.4.4 Anatomical changes due to heat. Figs.9.11a -c.
9.5 Archaeological wood- chemical changes
9.5.1 Introduction-variations
9.5.2 The polymers
9.5.2.1 Introduction
9.5.2.2 Cellulose
9.5.2.3 Lignin
9.5.2.4 Hemicellulose
9.5.2.5 Pectin
9.5.3 An example of chemical alteration of polymers due to burial, age and
species.

CHAPTER 10: SPIRALS, SPIRALS, AND SPIRALS: ORIGIN AND TYPE IN
CELLULOSIC OR WOODY MATERIAL
10.1 Soft rot fungal activity in 2nd axial tracheids. Figs.10,1 a-b
10.2 Inherent tertiary spirals on the inner surface of axial tracheids of Yew-
Taxus brevifolia-yew, and Doug fir-Pseudotsuga menziesii. Figs.10.2 a-f
10.3 Cracks- crevices- striations- checking in compression
wood. Fig.10.3
10.4 Defibration (cell separation) and loss of soluble hemicellulose, pectin and
cellulose. the remains left is a lignin skeleton of the tracheid cell’s
cellulose spirals. Fig. 10.4
10.5 Primary protoxylem spiral thickenings in the stem pith region and are leaf or
branch traces. Figs.10.5 a-b
10.6 Spiralsin 2" xylem caused by in deterioration due to high temperature.
Fig.10.6

11 APPENDIX 1 GLOSSARY
12 APPENDIX 11 BIBLIOGRAPHY



