CHAPTER 4 : BARK ON BRANCHES OF SOME COMMON NORTH AMERICAN,
NORTH WEST COAST GYMNOSPERMS (CONIFERS)USED IN ETHNOGRAPHIC
ARTIFACTS. FIG. 4.1A-4.7C

4.1 Introduction

The following textandillustrations are gyuide of theanatomy obarks orbranctesof
some common North West CogliWC), coniferous gymnospermn introduction to branch
barkanatomyis presented ihaper 3.

Coniferous branches of many species had many ethnological uses. Branches were used;
in makingwithes for weavingnd basketryfor flooring; preparations isooking; inconstruction
of fishing weirsandfish drying frames; in collecting herring spawn in waters; and many other
utilitarian purposes. In son@ancheghebarkmayremain. If so, it could assist in identification
of thebranchspeciesThe information of the species is of curatorial significance and the
anatomyand inherent weaknessggnificant for conservators. Knowing tharkanatomy will
help identify the plant pads well aspecies of deteriorated archaeoladj\woody fragments.

There are reports of traditional use of specific species of branches speatiiinc
artifacts It would not be surprising if nearby available endemic speciesal@eommonly
used.Species identification wald assist in such cases.

In the anatomy dbarksof the oniferousbranctesspecieshe sameissuesarepresent
butin different amounts and cell shapbsthe terminology of bark, the colloquial terms inner
and outer bark are used. The outer bark includes the epidermis and periderm and the inner bark
the phloem.Fig.4.1a isan example of barkseen in the cross sectjai the branclof Pacific
silver fir (Abies amabalisstartingfrom the outside inwardshe outer barks made up of the
epidermisand the periderm andthe inner bark ophloem tissuesThe periderm is made up of
the outer phellem and inner phelloderm separateallayer of a few cedl of cambium called
phellogen Between the periderm and primary phloem is the coEagh one of the tissues has
specific cell shapes.

Theanatomy obark on branches and tree trumkdifferent. Many of the coniferous tree
trunksnot branchesfor example, yellow cedar and western red cedar (WRC), produce what is
called bark, but it is inner secondary phloem tissue: it is discussed in Chaptea%tee trunk it
starts out like the young bark but develops further with lsigeuretree tunk barkmay have an
extensive growth obuterphellem cellssuch as in birch baykr secondarg™ phloem cells
such as i'Western Red Cedar and Yellow Cedark.In the lattetwo speciesthe epidermis
and periderm is sloughed offith ageand the remainingarkis made up of layers of
disorganized phloerfibers and is calledhe rhytdome. It is made up of deadough and
fragmened phloemfiberson thesurface but the™ phloemtissue close to the vascukambium
and2" xylem, is stillliving, organizd 2" phloem This phloem barks discussedinder2™
phloem inChapter 5

The anatomyf coniferousbranchbark is different from dicot branch baf&hapter 3)

In coniferous branches thereasmall amount gbrimary andsecondary phloem fibers where as
in the dicot branclthere issignificantprimary fibers bundles encirclintge branchThese fibers
bundleare commonly called bast fibers.

In the following examples of branch bark of some common NWCstrie family nane
is presented. Also the speciaghe textare placed in groups of their family. In many cases
specificanatomical featuresuch as resin canals or duate common in families and genera



thatalsoassist in the identification proce&uch specific anatomical features are suggested for
identification.The majority of the images are from slides stained with safranin O and fast green.
In taxonomic identificatiotiterature,the common morphological characteristics such as needle
and conestructures are used for identification thus of no value with woody material.

4.2 Abies amabaligPacific silver fir) branch bark. Pinaceaefamily Figs.4.1ac

Fig.4.1a

Fig.4.1aCross sectionof small branch of Abies amabilisshowing of inner and outerbark.
PhotoMLFlorian

Fig.4.1a showfrom outsideright inwards:a narrowcompactayer ofa few layers of
epidermakells. Thera few rows of thick walled phellem cells and then an extensive region of
looselyorganized variable shaped cellsioé phellodermregion The phellem and phelloderm
are separated kg/few rows of delicatembryonic tissu¢he phellogen it is too narrow to be
seenThelargeresin ducis in the cortexBelow thecortexaregroups of dark red phloefibers
cells adjacento theleft 2" xylem. Between these are sclereids shown under polarized light in
detail in Figs. 4.1b and @he ring ofblack cellsis probably vascular cambium.

Theelongated, oval shapedsinductshave2-3 layersof cells Inner mostayer is resin
secretary cells. The resin duct mexentuallydevelopinto resin blistes on theoutsidesurface of
thebark;they are noaxial resin canalslin Abiesspecies the2nd xylemsap wood andead
heartwoodarewithout axial resin canals.



Fig.4.1b Fig.4.1c

Fig.4.1b1 Abies amabiliscross section obranch bark under polarizing light shows a group
of birefringent (shiny) irregular shaped sclereids in groupsThe birefringence -bright
color- is dueto celluloseand lignin in the cell wallsunder polarizing light (see glossary)
Below the2" phloemis a row oflarge cells with dark contentsthat may bealbuminious
mucuscellsor cambium. PhotoMLFlorian

Fig.4.1ci Abies amabiliscross section at higher magnification obranch bark under
polarized light showingtangled groupsof irregular shapedsclereids of primary phloem
origin. Their presence isa speciesdentification characteristic. PhotoMLFlorian

The salientdentifying features as shown in the Figs 4-.d¢,20f theAbies amabilidranch
barkin the cortical regiomrethe presence of the resincts andangledgroupsof sclereidsin
archaeological water logged material the sample magtitidhave the orientation of the tissues
but isolated groups of sclereids may be observed.



4.3 Picea sitchensi¢Sitka spruce) branch bark. Pinaceae family Figs 4.2d

Fig.4.2a Fig.4.2b

Fig.4.2c Fig.4.2d

Fig.4.2a Picea sitchensig¢Sitka spruce) branch bark cross section showing black large
parenchymacells separatinggrowth rings of phloem.The dark color signifiesthe presence
of protoplasm of cell contentsor albumen. There are two small resin ducts in thecortex

region. The bulble-like structures on the outer surface arestructures of lichen.
PhotoMLFlorian

Fig.4.2b- Picea sitchensi¢Sitka spruce) branch bark shows the details of thepidermis.
The epidermal cells are elongate in shap&@he common small resin ducs havetwo layers of
cells, the inner layer of cells areglandular epithelial cells.PhotoMLFlorian

Fig.4.2¢ Picea sitchensi¢Sitka spruce)cross section obranch bark the phloem shape is
continuous in around the branch and not pyramida) birefri ngent cellulosecellsand a few



calcium oxalatecrystals under polarizing light, in the ring of dark celled 2" phloem.
Phloem tissue commonly hasalcium oxalatecrystals a result of metabolic activty, age or
insect activity. The presence of calcium oxalate is in"2phloem. Thereis no evidence ofhe
presence ofsclereids.PhotoMLFlorian

Fig.4.2d Picea sitchensi¢Sitka spruce) branch bark shows the details of the phloem cell
pattern. The singlerow of large cellsthat delineate periderm and phloemis characteristic
of this speciespPhotoMLFlorian

Salientidentifying features of the Sitkspruce ar¢heelongate shape of epidermal cells,
many small resin ducts in tlertex a fewsmallcalcium oxalaterystal in the2" phloem a
single row of large primary phloem cefiadlack ofsclereids.

Calcium oxalateas mentioned may be present due to age, metabolic state or insect
activity. It is reported that the greater the bark beetle infestation the greater amount of calcium
oxdate and ighus considered asdefense mechanismidtinsoluble in water excepinder high
acidity.

The2" phloem is in a continuous rirgf linear groupsot in pyramidal formit is
probable that as tH&anch growgyramidal groups are formed.

4.4 Pseudosuga menzeigiDouglas fir) branch bark. Pinaceae family Figs.4.3al

Fig.4.3a

Fig.4.3a Pseudosuga menzeigibouglas fir) branch bark shows outer rows of brown
epidermal cells and narrow phellem The cortex hadarge cortical cells andafew near
circular resin ducts. Belowthe cortex arebands of light blue phloem with regular rows of
cells.PhotoMLFlorian



Fig.4.3b Fig.4.3.c

Fig.4.3b- Pseudosuga menzeigiDouglas fir) branch bark shows a typical nearircular
resin duct with two to three layers of cells.A few rectangular crystals are present in far
bottom left corner. PhotoMLFlorian

Fig.4.3cPseudosuga menzeigibouglas fir) branch bark shows a resin duct similar to Fig.

4.3b, but with three layers of cellsThis suggests a difference in stage of developnie
PhotoMLFlorian

Fig. 4.3d



Fig.4.3d Pseudosuga menzeigiDouglas fir) branch bark showsa few isolatal, irregular
shaped sclereids and minute rectangular crystal in the phelloderrftortex region. The
sclereids are not much larger than phelloderm cells>hotoMLFlorian

The salient features of the Douglas fir branch bark are small circular resinrducts
phelloderm narrow amount of phloem, irregular shagetall £lereids and a few rectangular,
minute crystals in phelloderm region.

4.5 Tsuga heterophyllgdhemlock) branch bark. Pinaceae family Fig.4.4aci and cii, and di
and di

Fig. 4.4a Fig.4.4 b

Fig.4. 4a Tsuga heterophyllghemlock) cross section branch. The barkepidermis to
phloem takes up over 1/3 of the branchehotomifiorian

Fig. 4.4b Tsuga heterophylldhemlock) cross section branch showsellular details in the
bark. Just below the xylem there are rows of regular shape@™ phloem groups that
narrow down when in the phelloderm region. Between these groups there are large cailfs
radial ray origin without contents, some have fractured. Thérown epidermis is present
and aboveit thick walled elongate phellem cellsphotomifiorian



C-i C-i

Fig.4.4ci and cit Tsuga heterophyllghemlock) cross section branch shows the same image.
The polarized image(cii) shows the2™ phloemfibersin a pyramidal pattern in the cortex

of periderm. The tips of the phloemfibers are well into the phelloderm region. There are
very few calcium oxalatecrystals thatare commonlypresent in phloemphotomifiorian

Fig. 4.4 di Fig.4.4dii

Fig. 4.4dr Tsuga heterophylldhemlock) cross section branch showsany large sclereids
with a central dark spot, in the phelloderm region. The bands of smahectangular thin
walled cells amongst the cortical cellare phloemfiber groups.Photomiflorian

Fig. 4.4dii- Tsuga heterophyllghemlock) cross section branch shows under polarized light
the various shapes of the sclereidand characteristiclayer lines. Photomiflorian



Fig. 4.4¢€(1-4)

Fig. 4.4e(1-4) Tsuga heterophyllghemlock) cross section branch shows a variety pfnk
sclereid (pink) shapes and sizesThesevariable shapes are the result ofuts through a
sclereid at different r egions In a three dimengonal view theintact sclereid cell wald have
narrow, irregular extensions. Some show fine circular lines and pittingcommon in
sclereids. They are much larger thanthe cortex or phelloderm cells.Photomifiorian

The salient features of tiemlockarethe lack of resin ducts, large irregular selds
with black centerspyramidal2™ phloem under polarizing lightectangulashape ofhin walled
2" phloem cells

In summary in comparison of thefour specief the Pinaceae familyAbies(True fir),
Sitka spruceDoug fir and hemlock)san be separated from each other by salient anatomical
featuredn the bark

1. Thethreespecies of the family Pinaceaexcluding hemlockhave resin ducts the
phellodernicorticalregion.

2. Under polarizindight, Sitka spruce is withowdclereids Abiesshows large groups of
tangledsclereidsHemlock hasome isolate@éxtremely large individuaclereidsDoug fir has a
few isolatedsmallsclereidghesize of cortical cellsSclereid can also be seen under light
microscopyas well under polarizing lighBecause they are lignified they may be still present in
archaeological materiaHemlock sclereids in 10,000 year old water leached archaeological
material were observed.

3. Also under polarizing light, Sitka spruce hasi@e amount of crystals that are
regularly placed in the phloem and Doug fir has just a few isolated crystals seen under
polarizing light and Abiesand WRC and yellow cedar angthout crystals.It is not sure if the
presence or absence of phloem icaitoxalatecrystals is apecies specific characteristic or a
reflection of agephysiology or the presence of bémetlesgnfestation thusmay not be uséul
as a salient feature for identification



10

4.6 Thuja plicata (Western Red Cedar-WRC) branch bark. Cupressaceadamily.
Figs.4.5ah

Fig.4.5a Fig. 4.5b

4.5c

Fig.4.5a-cross section of 5 year old WRC brancht shows the relatively large amount of
bark as compared to the xylem and pith, approximately 1/3n the lower leftthe cells are
is normal woodin and the upper right shows a large region of darker stained cells due to
denserand thicker walled cells. Compression wood is common in all branchesThere are
no resin ducts inthe bark or wood. Sclereids were not observedhotomifiorian



