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THE cmesPEPms GROWING 019 TIIE GROUXDS OF STAXFORD UNIVERSITY 

after L R. Abrams, Stanford  Univ, Publ.. Univ. Ser., 1413; nomenclature  revised 
according  to L. I!. Bailey,  Han. C~ltivated Pla=lts, 1949 .  

Subdivision I. Gymnospermae. 

Trees o r  shrubs,  mostly  evergreen,  usually  with  needle-like  or  scale-like 
leaves;  ovules  and  seeds  borne  naked;  ovuliferous  scales  commonly in cones;  ovules 
becoming  dry  or  drupe-like  seeds. 

Seeds l, rarely  2,drupe-like  or  berry-like;  embryo  with 2 cotyledons. 
Leaves  fan-shapcd,  usually  bilobed,  deciduous, 1 . G-! qkgoaceae . 
Leaves  needle-shaped  or  linear,  persistent,  mostly 1-1/2-4" long, 

Fruit  fleshy,  borne  on a thickened  stalk. 3,  Podocarpaceae. 
Fruit  Eleshy,  not  borne  on a thickened  stalk. 

Leaves 1/2 to I-lJ4" long, either  with  pale  green  to  tawny  bands  beneath 
or with 2 glaucous  lines  narrower  than  the 3 green  ones;  branchlets 
alternate or subopposite. 2, Taxaceae. 

lines;  branchlets  opposite. 4. Cephalotaxaceae. 
Leaves 1-3" long", with 2 glaucous  lines  benzath  broader  than  the 3 green 

Seeds  several  or  many, in a more  or less woody  dry  cone  or  (in  Juniperus)  in a > 

berry-like  cone  formed  by  the  union  of  several scales; embryo  with  2-several 
cotyledons. 

Leaves  alternate,  ovate-lanceolate, 1/3" or  more  in  v7idth  at  base;  each  cone- 
scale  with 1 ovule. 5. Araucasiaceae. 

Leaves  alternate,  opposite,  or whorled; needle-shaped,  linear,  or  scale-like; 
usually  narrower  at  base;  each  cone-scale  with 2 or  more  ovules. 

Leaves  opposite or  whorled,  usually scale-like; cotyledons  usually 2. 
All leaves less than 1" long, 8 , Cupressaceae . 
Some  leaves 3-6" long. 7. Taxodiaceae. 

Leaves  alternate o r  fascicled,  usually  linear  or  needle-like;  cotyledons 
(Sciadopitys) 

commonly  mare than 2. 
Cone-scales  in  axils of distinct  bracts;  scales  flattened,  with 2 seeds. 

Cone-scales  without  bracts;  scales  often  peltate,  with 2-9 seeds, 
6 .  Pinaceae, 

7. Taxodiaceae. 

I. Ginlcgoaceae . G i n & p  Family 

A single  species  is  the sole survivor  of  this  ancient  group of gymnosperms. 

l. Ginkgo  biloba L, Ginkgo  or  Haidenhair  Tree, 

Leaves  deciduous,  clustered  on  short  stubby  twigs,  fan-shaped,  thickened  on  the 
margin and usually  divided,  parallel-veined;  flowers  dioecious;  staminate  in 
slender  aments;  ovulate  in  pairs  on  long  stalks;  fruit  drupe-like,  with  an  ill- 
scented  fleshy  coat  surrounding a smooth oval  stone. 

Stanford  Residence, and few  young trees are planted on the  Campus. 
Native of China  and  Japan.  Handsome  staminate  trees are on  the  grounds of the 

1 c 

2. Taxaceae, Yew Family. 

Evergreen  trees or shrubs.  Leaves  alternate  or  rarely  opposite,  often 
2-ranked,  usually  linear.  Plants  dioecious;  starninate  flowers  solitary or in 
small spikes  in  axils  of  leaves;  ovulate  flowers of 1 erect  ovule.  Fruit  berry- 
or drupe-like,  consisting of a bony-coated seed surrounded by the  fleshy  aril. 

*, 
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1. Taxus L. Y e w e  

Trees o r  shrubs wi th   spreading  or  erect branches and scaly bark.  Leaves f l a t ,  
l i n e a r ,  2-ranked.   Flowers   dioecious,   axi l lary;   pol len-sacs  6-8, a r r a n g e d   i n  a 
circle. F r u i t   w i t h  a b r i g h t   r e d ,   f l e s h y ,   v i s c i d ,  open  cup p a r t l y   e n c l o s i n g   t h e  
erect s tone .  

A gdnus  of  approximately 8 c l o s e l y   r e l a t e d   s p e c i e s ,   d i s t r i b u t e d   t h r o u g h   t h e  
nor th   t empera te   reg ions .  

1. Taxus bacca ta  L. Engl i sh  Yew. 

Leaves l i n e a r ,  2-ranked,   usual ly   fa lcate ,   short ly   acuminate ,   dark  green  above,  

The Engl i sh  Yew is  a n a t i v e  of Europe, western Asia, and no r the rn   Af r i ca .  It 
pa le   benea th ,  1 /4 -3 /4 "  l o n g ;   f r u i t  1/3-1/2" broad,   with  a lmost  globose a r i l .  

has  long  been c u l t i v a t e d  and many garden   forms   ex is t .   Severa l   shrubs  are in t h e  
neighborhood  of  the  Cactus  Garden,  especially near the   en t r ance ,  

la. Taxus b a c c a t a   v a r ,  s t r l c t a  Laws. Irish Yew. 

Leaves l i n e a r ,  as i n   t h e   t y p i c a l  form,  but  spreading  from all s i d e s  of t h e  

Specimens are on t h e   b o r d e r s  of t he   Cac tus  Garden. 
erect f a s t i g i a t e   b r a n c h e s .  

l b .  Taxus bacca ta  var. adpressa  Can. 

Leaves f l a t  and l inear ,   appearing  2-ranked,   spiny-t ipped.   Flowers   dioecious,  
a x i l l a r y ;   p o l l e n - s a c s  4 ,  arranged i n  a semicircle; f r u i t   d r u p e - l i k e ,   t h e   g r e e n i s h  
a r i l  completely  enclosing the stone;  endosperm  nutmeg-like. 

d i s t r i b u t i o n .  One i s  i n  Flor ida,   one i n  C a l i f o r n i a ,  and t h e   o t h e r  two are i n  
China  and  Japan. 

A genus of 4 species ,   widely  separated  geographical ly   and of v e r y   l o c a l  

1, Tor reya   ca l i fo rn ica   Tor r .   Ca l i fo rn ia  Nutmeg. 

Leaves 1-112 t o  Z" long,  1/8" w i d e ,   t a p e r i n g   s l i g h t l y   t o   t h e   s h a r p - p o i n t e d  

Tree sometimes 80' high,   with  spreading  or   drooping  branches  and  smooth  scaly 
apex, dark g los sy   g reen   above ,   pa l e   benea th ;   f ru i t  1- 1-112'' long. 

bark.  Native of c e n t r a l  and n o r t h e r n   C a l i f o r n i a  i n  the  Coast  Ranges  and  the 
S i e r r a  Nevada. 

3.  Podocarpaceae.  Podocarpus Family. 

1. Podocarpus L'Her. 

Trees o r  sometimes  shrubs  with Itnear o r   l a n c e o l a t e ,   a l t e r n a t e   o r   o p p o s i t e ,  
evergreen   leaves .   Fru i t   d rupe- l ike ,   borne  on a th ickened   foo t -s ta lk ;   seeds   in -  
ve r t ed .  
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A genus of over  40 s p e c i e s ,   c h i e f l y   i n   t h e   t r o p i c s  and sub t rop ic s  of the   sou the rn  
hemisphere,  fiany  species are va luab le  t h b e r  trees, 

P. Podocarpus  macrophylla Don. 

Leaves a l t e rna te ,   l anceo la t e ,   some t imes   f a l ca t e ,  2-5" long,   about   l /2"   wide,  
b r igh t   g reen  and l u s t r o u s   a b o v e ,   p a l e   b e n e a t h ;   f r u i t   g r e e n i s h ,  on a thickened 
pu rp l i sh   foo t - s t a lk .  

One spdcimen,  planted by Professor  Dudley, i s  on t h e  1awn a t  8 Alvarado Row. 

4. Cephalotaxaceae. Plum-yew Famiby, 

1, Cephalotaxus  Sieb. G Zucc, Plum-yew. 

Leaves l i n e a r ,   a c u t e  and o f t en   sha rp -po in ted ,   sp i r a l ly   a r r anged   bu t   u sua l ly  
appearing  2-ranked.   Flowers   dioecious,   pedunculate ,   c lustered  in  small heads. 
F ru i t   d rupe - l ike ;  endosperm  uniform, 

China. . A small genus   conta in ing   bu t  4 s p e c i e s ,  a l l  of which are native to Japan  and 

Leaves 1 /2 -3 /4 "  long, ab rup t ly   acu te .  l, C. h a r r i n g t o n i a ,  
Leaves  about 2" long,  gradual ly   t aper ing   f rom near base.  2, C. f o r t u n e i .  

1. Cephalotaxus  harr ingtonia  Koch. 

Leaves appearing  2-razked  and  opposite, 1 / 2 - 3 / 4 "  l o r ~ g ,  s c a r c e l y  1/8" wide, 
a b r u p t l y   a c u t e ,   m a r g i n s   n o t   r e v o l u t e ;   f r u i t   e l l i p t i c ,   a b o u t  3/4" long; s t o n e  smooth. 

Native of  northern  China  and  Japan,  where i t  a t t a i n s  a he ight   o f  30-40'. One I 

ovula te   shrub  is  a t  t h e  west end of Encina  Garden  and a couple of small s tamina te  r 

specimens are i n   t h e   n u r s e r y .  

2. Cephalotaxus  Eortunei Rook, 

Leaves   2 - ranked ,   marg ins   th in ,   s l igh t ly   revolu te ,   g radual ly   t aper ing   to   the  ' 

Tree 40-60' h igh   w i th  long, slender, droopíng  branches,  Native of no r the rn  
sharp-pointed  apex,  about 2" long, over  1/8" wide o 

China. One small staninate tree i s  north of t h e  l i ve  oak on t h e  Mausoleum lawn. 

5. Araucariaceae.   Araucaria  Family 

Evergreen  res inous trees, Branches  whorled; leaves ad-shaped  t o  broad-ovate, 
compressed,   Plants   dioecious  or   rarely  monoecious;   s taminate  flowers l a r g e  and 
c o n e - l i k e ,   a x i l l a r y   o r   t e r m i n a l  on shor t   b ranches ;   ovula te   f lowers  i n  terminal 
heads  becoming a l a r g e  woody deciduous  cone; scales wi th  1 s e e d ,   w i t h o u t   d i s t i n c t  
b r a c t s  . 
S c a l e s   p e r s i s t e n t ;  seeds free. i 1. Agathis.  
Scales   deciduous;   seeds  adherent .  2. Araucaria  . 

1. Agath is   Sa l i sb .  

Leaves oppos i t e  o r  alternate, ova te - l anceo la t e ,   a t t enua te ,   pa ra l l e l -ve ined ,  and 
of a f i r m   l e a t h e r y   t e x t u r e .   F l o w e r s   d i o e c i o u s ,   s o l i t a r y ;   t h e  staminate elongated.  
Cones o v a t e   t o  globose,  a x i l l a r y ;   s c a l e s   p e r s i s t e n t ;   s e e d s  winged  only on one   s ide ,  
f ree . 



Leaves  opposite or sometimes  alternate, 1-1/2 to 4" long,  ovate-lanceolate, 

A large  forest  tree,  often 8-10' in diameter  and 100' or more  high.  Native of 
glaucous-green;  staminate flowers 2" long;  cones  globose  or  turbinate, 3-4" long. 

which  seems  perfectly 

usually  sharp- 

the  mountains of the  Malay  Archipelago.  One  young  specimen, 
hardy  in  this  climate,  is  in  Prafessor  Durand's  garden. 

2, Araucaria  Yuss. 

Leaves  evergreen  lanceolate  or  short-ovate  to  awl-shaped D 
pointed.  Flowers  normally  dioecious;  cones  erect,  their  scales  deciduous;  bvules 
and seeds 1 to  each  scale,  pendent;  anthers  with  several  elongated,  pendent pollen- 
sacs. 

Araucaria  is  represented by 10 species,  all  of  which  are  restricted  to  the 
southern  hemisphere, 

Leaves  lanceolate  to  ovate, 
Leaves  lanceolate;  spiny  tip  of  scale  about  l/Z"  long. 

Leaves  2-ranked,  dark  green;  scales  nearly as broad  as  long;  bract  and  scale 
distinct  toward  the  apex. 1. A. bidwillii. 

Leaves  spreading  from a l l  sides  of  the  branches;  scales  ovgr  twice as long 
as  broad;  bract  and  scale  completely  united. 2. A, braziliana. 

Leaves  broadly  ovate,  concave,  stiff,  and  very  spiny-tipped; sFiny t i p  of  scale - 
1-1/2" long. 3. A. araucana. 

Leaves  awl-shaped;  bark  exfoliating. 4. - A. cunninghamii, 

1. Araucaria  bidwillii Hook. Eunya-bunya  Pine. 

Leaves  narrowly  ovate-lanceolate, f l a t ,  rigid,  sharp-pointed,  dark  green  and 
shiny,  those  on  the  branches  twisted  and  2-ranked, 1-2" long; cones  ovate-globose, 
8-10'' long;  scale  and  bract  distinct  above  the  middle,  free  part of scale  3/4" 
broad;  bract 2" long, nearly  as  wide, thin,  sharply  and  very  prominently  keeled  at 
apex,  terminated  by  a  reflexed  linear-lanceolate  spine 3 / 4 "  long. 

where  it  is  known as the  Bunya-Eunya.  A  large  tree ís on  the  grounds of the  Stan- , 
ford  Residence,  and  smaller  specimens  are  near  the  Mausoleum  avenue  and  in  Encina 
Garden. 

A forest  tree 100-150' high. Plative of the  Brisbane  ilountains,  Australia, 

2 ,  Araucaria  brazilíana Rich. Brazilian  Pine. 
Leaves  linear-lanceolate,  tapering  to a spiny  tip,  flat,  straight,  spreading 

from all sides  of  the  branches,  rather  pale  glaucous-ereen, 1-2'' long;  cones 
globose, 6-8" long;  bracts  and  scales  completely  united  and  indistinguishable, 
wedge-shaped  and  somewhat  &sided, 2" long,  3/4"  broad,  terminated by a  línear- 
lanceolate  spine  1/2"  long. 

the Cactus  Garden  and  the  I4ausoleum. 
A tree 75-100' high.  Native of southern  Brazil. TWQ small.  trees  are  between 

3 . Araucaria  araucana  Roch. Honkey Puzzle . 
Leaves  broadly  ovate,  closely  set  and  spreading  from a l l  sides  of  the  branches, 

straight,  concave,  rigid,  very sharppointed, 3 / 4 4 "  long;  cones  globose, 6-8" long; 
scales  wedge-shaped, 2'' long,  about 1'' broad,  terminated  by  a  slender  subulate 
spine  l-lf2" long, 

ern  Chile. A good specimen is on the Mausoleum latan, and other smaller  trees  are 
on  the  Campus. 

A forest  tree,  often 100' high,  forming  extensive forests in  the  Andes of south- 
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4 .  Aratrcaria  cunninghamii  Bit. Hoop Pine. 

Leaves  awl-shaped,  enlarged  at  base, 1 / 2 "  long,  spreading  from all sides  of  the 
branches,  rigid;  cones  ovate-globose, 3-4" long;  scales  wedge-shaped, 1/2" broad, 
termhated by  an  awl-shaped awn 1/3 its  length. 

ing  extensive  forests  in New South ?Jales and  Queensland.  One  tree is at  the  east 
end of Roble  Garden  and  another i s  on  the  southwest  border  of  the  Cactus  Garden. 

Araucaria  excelsa R.Br., the  Norfolk  Island  Pine,  resembles A. cunninghamii 
but  the  branches  are  in  very  symmetrical  and  rather  distinct  whorls.  This  species 
is  not  cultivated  on  the  grounds  but is planted  in  gardens  in  San Jose and  San 
Francisco. 

A large  tree 100-15-* high,  with  exfoliating  bark. An Australian  species  form- 

6 .  Pinaceae.  Pine  Family. 
Resinous  trees  furnishing  valuable  timber  and  ornamental  subjects.  Leaves 

spirally  arranged,  solitary  or  fascicled,  linear,  needle-like,  mostly  persistent, 
sometimes  deciduous.  Plants  usually  monoecious;  flowers  borne  in  cones;  staminate 
cones  with  many  stamens  having 2 pollen-sacs;  ovules 2 or  inner  surface  of a scale; 
fruit a woody cone wi th  dry,  usually  winged  seeds. 

Leaves  in  l-5-leaved  clusters,  surrounded  at  base by menbranous  sheaths;  cones 

Leaves  without  basal  sheaths,  scattered  or  clustered  on  short  stubby  branchlets; 
maturing  the  second  year.  Pinus 1. 

cones  maturing  the  first  year. 
Leaves  clustered  on  short  stubby  branchlets;  cones  erect.2,  Cedrus. 
Leaves  single,  spirally  arranged  or  appearing  2-ranked. 

Cones  pendent;  scales  persistent. 
Branchlets  rough with the  persistent,  woody  leaf-bases;  bracts  not 

exserted. 3. Picea. 
Branchlets  smooth;  leaf-bases  sessile;  bracts  +parted,  well  exserted. 

4 .  Pseudotsuga. 
Cones  erect;  scales  deciduous;  branchlets  smooth. 5. Abies. 

1. Pinus L. Pine. 

Trees  or a few shrubs.  Leaves  evergreen,  needle-shaped,  in  clusters of 2-5 
(solitary  in  one  species)  from  the axi l s  of scale-like  primary  leaves,  each  cluster 
surrounded  at  base by a persistent  or  deciduous  sheath  of  membranous  scales;  cones 
maturing  the  second  year,  their  scales  persistent,  woody,  often  thickened  or 
awned  with a prickle  at  apex. Seeds usually  winged. 

of the  Gymnosperms.  They  are  restricted to the  northern  hemisphere  and  chiefly  to 
the  temperate  regions. 

Sheaths  deciduous;  leaves  with 1 vascular  bundle,  in  fives  (except P. quadrifolia 

The  pines,  with  approximately 80 living  species,  constitute  the  largest  genus 

and F. edulis);  wood  light-colored  and  soft. 
Cones  cylindric;  scales  thin;  wings  elongated;  leaves  in  fives,  serrulate. 

White  Pines . 
Leaves  grayish  green,  soft,  recurved  or  drooping;  branchlets  glabrous. 

Leaves  not  sharp-pointed;  resin-ducts  not  surrounded  by  strengthening  cells. 
F= 

Leaves 5-8" long, drooping;  cones 6-10" long; scales  abruptly  pointed 
at  apex. 1. P. griffithii. 

Leaves 2-4'' (rarely 5) long; cones 2-4" long; scales-rounded  at  apex, 

Leaves  bluish  green,  stiff  and  erect;  branchlets  puberuient;  cones 4-11" 
2. P. strobus. 

long; scales  pointed. 3. p. monticola. 
Leaves sharppointed and stiff, 2-4" long,  dark  bluish  green;  resin-ducts  Sur" 

rounded  by  strengthening  cells;  cones 12-20'' long, 4. - p. lambertiana. 
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Cones n o t   c y l i n d r i c ;  scales thickened;  wings  reduced t o  a r ing ;   l eaves   no t  
s e r r u l a t e .  Stone Pines.  -- -- 

Leaves i n   f i v e s ;   c o n e s  2-1/2 t o  3" long, 5, P-. cembra, 
Leaves i n  twos o r  fours;   cones 3/4-2" Ion+ 

Leaves i n   f o u r s .  6,  P. s u a d r i f o l i a .  

Leaves í n  f i v e s  p about 10" long. 
Leaves i n  twos o r  t h r e e s ,  

p- 

8. P,  torreyana. - 
Leaves i n  t h r e e s ,  

Cones w i t h   t h e  umbo ending Ln a s t o u t  hooked p ro jec t ion ;  leaves 8" o r  more 
long . 

Leaves  grayish  green,   drooping;   eones  chocolate-colored,   ovate ,  

Leaves   du l l   g reen ,   spreading;   cones   l igh t   b rom,   cy l ind&-ovate .  
9, P. sab in iana ,  

10, P,  c o u l t e r i .  
Cones with rounded or f l a t t ened   apophys i s ;  umbo w i t h   o r  wi'hout a s l ende r  

p r i c k l e  . 
Umbo wí th  a prominent   pr ickle;   apophysis   but  l i t t l e  thickened.  

Branchlets   glaucous;  leaves b lu i sh   g reen .  11. p. j e f f r e g i .  
Branchlets   not   glaucous;  leaves br ight   ye l lowish   green .  

12 ,  P.  ponderosa. 
P 

Umbo wi thou t   o r   w i th  a rudimentary   p r ick le .  
Leaves s lender ,   drooping,  8-10" long; cones   cy l ind r i c ,  4-8" long; 

apophysis   lowpyramidal .  13 , P-. c a n a r i e n s i s  e 
Leaves not   drooping,  4-6" long  dark  green;  cones  ovate  and unsym- r 

metrical; apophysis   on  the  outs ide  rounded,  
14. E. r a d i a t a .  

Leaves i n  twos. 
Cones  unsymmetrical; scales much enlareed  on  the outside; armed wi th  prom- 

Cones nea r ly  s-ymmetrical; p r i c k l e s  nune o r  inconspicuous.  
15. p. muricata .  

Leaves  slender  and flexible, 2-4'* long; apophys is   f la t tened ,   deep   lus -  
t r o u s  brown. 

Leaves  stout  and r i g i d ,  
16. 2. ha lepens i s ,  

Cones  and leaves  4" long o r  more. 
Seeds 3 /4"  long ,   wi th  a very  short   wing;   apophysis  low, s o ~ e w h a t  

6-sided. 17 .  P. pinea. 
Seeds  scarcely  1/2"  long;, much s h o r t e r   t h a n  the wings;  apophysis 

pyramidal  and  sharply  keeled . 18, P. p i n a s t e r ,  
I Cones  and l eaves  1-1/2 t o  3" long. 

l Trees of good s i z e ,  
Leaves f la t tened;   cone-sca les   wi th  a f l a t t e n e d  apex p r o j e c t i n g  

beyond the d o r s a l  umbo. 19,  P. s y l v e s t r i s ,  
Leaves rounded cm the  back,  grooved  beneath,  2z3" long; apex of 

21, P-. montana, 
1. P i n u s   g r i l f f i t h i i   ? k c l e l l a n d *  

Branchle ts   g reenish  brown, glabrous,   g laucous;  leaves v e r y   s l e n d e r ,   f l a c c i d ,  
drooping,   grayish  green,  6-8" long; cones  on stalks 1-2" long, c y l i n d r i c ,  6-10" 
long;  scales sharp-pointed;   seeds 1/3" long; wings 1" long, acu te ,  

A native of t h e  Himalaya  Nountains, where ít  at ta ins  a h e i g h t  of 150'e One 
tree is i n  t h e  Arboretum n o r t h e a s t  of the Cactus  Garden. 
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2. Pinus  strobus L, \?hite Pine. 

Branchlets  glabrous, green o r  greenish brovm; l eaves   so f t  and very   f lex ib le ,  
2-5" long,  l ight  bluish  green;  cones on s t a l k s  1/2-1" long,  cy l indr ic ,  2-4" long; 
scales oblong-obovate, f lexible;   seed  reddish  brom,  mott led  with  black,  1/4" 
long;  wings  four times as long ,   mut i sh .  

Georgia and Iowa. Specimens are along  Pine Avenue, between University Avenue and 
the  autornohile  road, and in   the  nursery  south of the  lath-house. 

A nat ive  of eas te rn  America, extending from Newfoundland to  i lanitoba,   south  to 

3. Pinus  monticola Don. Mountain  White  Pine. 

Branchlets  puberulent,   yellowish  or  reddish  brom; leaves s t i f f ,   b lu i sh   g reen  
and  glaucous, 1-1/2 t o  4" long;  cones  short-stalked,  cylindric,  S-ll-' long,  yellow- 
i s h  brown; scales   pointed by the   s l igh t ly   th ickened  umbo; seeds 1/3" long,  reddish 
brmm, mottled  with  black;  wings  three times as long,  acute. 

high  mountains o f  California .  One tree east of  Cactus  Garden; a few others  are 
scat tered  through  the Arboretum. 

A nat ive  of  western America, extendíng  from  Brit ish Columbia t o  Idaho and the 

4.  Pinus  lambertiana Dougl.  Sugar  Pine. 

Branchlets  pubescent, brown; leaves 314" long,  stout,   sharp-pointed,  dark 
bluish  green  with  conspicuous  white  lines  on  back;  cones on s t a l k s ,  2 t o  3-1/2" 
long ,   cy l indr ic ,   l igh t  brown, shiny, 10-20" long;  seed 112'' long,  dark brown o r  
nearly  black; wing rounded a t  apex. 

A Racific  Coast  species,  extending  from  southern Oregon t o  northern Lower 
Cal i fornia .  The l a r g e s t  and most  magnificent of a l l  the  pines.   Several  trees are 
north of t h e  Angel  of Grief,  and  one or  two f a i r l y   l a r g e  trees are north of the  
Stanford  Residence. 

1 

5. Pinus  cenbra L. Swiss Stone  Pine. 

Branchlets  with  yellowish b r o m  tomentum; leaves   s t ra ight ,   dark   g reen  on back, 
bluish  white   inside,  2 t o  3-1/2" long;  cones  short-peduncled,  ovate,  light  brot~n, 
2-1/2 t o  3-1/2" long,; sca les  rounded a t  apex; apophysis much broader  than  high; 
seed 112'' long. 

it a t t a i n s  70' or   occasional ly  120'. One small t r e e  which has no t   f ru i t ed  is a t  
the   en t rance  of the  Cactus Garden. 

Native of t h e  Alps  and extendin5  northward t o  Russia and northern Asia, where 

6 0  Pinus  quadrifolia  Parl.  Parry's  Pinon. 

Branchlets  puberulous,   l ight  grayish brown; leaves 3-5 (usually 4 ) ,  r ig id ,   in -  
curved,  l ight  green on back,   whit ish  inside,  1-1/2 t o  2" long; cones  subglobose, 
1-1/2 t o  Z"' long,  chestnut brown; apophysis  thick,  pyramidal,  conspicuously 
keeled; umbo with  minute  recurved  prickle;  seed 1/2" long. 

Tree a t t a i n i n g  4 O V ,  with  spreading  branches  forming  arounded  top;  bark  dark 
brown t inged  with  red,   shal lovly  f issured.   Nat ive of the extreme southern  par t  of 
Cal i forn ia  and extending  into  the  mountains of northern Lower California.  There 
are no specimens of t h i s  tree i n   t h e  Arboretum, but one tree which f r u i t e d   i n  1911 
is a t  1 7  S a l v a t i e r r a  Street, and m o t h e r  small specimen is  a t  8 Alvarado ROW. 

7- Pinus  edul is  Engelm. Pinon. 

Leaves i n  twos or   ra re ly   th rees ,   s tou t ,   r ig id ,   incurved ,   dark   g reen  on the  
back, marked within by severa l  rows of stomata, 3 / 4  t o  1-1/2" long ,   pers i s ten t  f o r  
three  or   four   years   or  sometimes  longer;  staminate  flowers  dark  red;  cones 31'4 t o  
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1-1/2*'  long and. n e a r l y  as broad;  seeds  ovate,   dark  red-brom  below,  orange-yellow 
above, 1/2" long;  wings 1/8" wide. 

A small tree w i t h  a d iv ided   t runk ,  30* t o  40' hiSh.  Native of t h e   s o u t h e r n  
Rocky Mountains,   extending  from  eastern  Utah  and  southwestern Wyoming southward t o  
the  mountains  of no r the rn  Pfexico. Brae young tree is  i n  Professor  Durand* s garden, 

8, Pinus  torreyana  Parry.   Torrey  Pine,  

Branchle ts   g reenish  or  p u r p l i s h ,   g l a b r o u s ;   l e a v e s   r i g i d ,   d a r k   g r e e n ,  8-12" 
long;   cones  broadly  ovate ,  4-6" long,  chocolate  brom;  apophysis  lo~:.7-pyramidal;  
umbo e longated ,   re f lexed ,   wi th  a s h o r t   s p i n y   t i p ;   s e e d  3 /4"  long;  short-winged. 

Perhaps   the  rarest p ine ,  kno1.m only  i n  two small groves: one is  a t  Del Mar, San 
Diego  County,  and t h e   o t h e r  i s  on  Santa  Rosa I s l a n d   o f f   t h e   c o a s t  of southern  
C a l i f o r n i a .  Good-sized trees are nea r   t he   midd le  of t h e  Arboretum j u s t  west of 
Un ive r s i ty  Avenue. 

Tree 40' o r   o c c a s i o n a l l y  60' high   wi th   spreading   branches  and da rk  brown bark.  

9. Pinus sab in iana  DougI,  Digger  Pine. - ; i . i. . / j  L , > *  I 

- - -__ 
Leaves s lender ,   d rooping ,   g ray ish   g reen ,  8-12" long; GE- pendent  ion s t a l k s d  

Tree 50-80' high   wi th   the   t runk   usua l ly   d ivXt lëd- in to  several stems p forming a 

--.a, 

2" long,  l i g h t  red-brom, 6-10'' lonz ;   apophys is>_m+aida l ,   SharpTyXeeled ,  f l a t -  
tened a t  the   s t ra ight   o r   incurved   apex;   seedd '3 /4"   long;   s lmr t -winged . -Y 

round-topped  head, Native of the   Inne r   Coas t  Ranges  and t h e   f o o t h i l l s  of t h e  
S i e r r a  Nevada, California.   Specimens are i n  t h e  Roble Garden,  near  the Xuseum, 
and i n  the  Nursery,  

1 ,I". . _ _  ~~ L .,--. 

10. P i n u s   c o u l t e r i  Don, Coul ter   Pine.  

Leaves s tout ,   acuminate ,   dark   b lu ish   g reen ,   no t   d rooping ,  6-12" long;  cones r I ' 

short-s ta lked,   cyl indric-ovate ,   yel lox.~ish  brown,  9-14" long;  apophysis  elongated- 
pyramidal,   gradually  narrowed into s t r a i g h t   o r   i n c u r v e d  umbo; seed  1/2"  long, 

Tree 80' high,  forming a loose pyramidal  head, Native of the   Coas t  Ranges of 
C a l i f o r n i a .  Trees are p lan ted  í n  t h e  Roble Garden  near  the Nuseum and  elsewhere. 

II, p i n u s   j e f f r e p í  l-furr. J e f f r e y ' s  P ine .  

Leaves s t o u t ,  5-9" long ,   pa le   b lu ish   g reen;   cones   conic-ovate ,   l igh t   b ro tm,  
6-12" long; apophysis   depressed,   keeled;  umbo e l o n g a t e d   i n t o  a s lender   recurved 
spine;   seed  about  1/2" long. 

forming an open  pyramidal  head, fTative o€ the   mountains  of Oregon  and Ca l i fo rn ia .  
Specimens are i n   t h e   N u r s e r y   s o u t h  of the   l a th-house .  

Fo res t  tree a t t a i n i n g  a he igh t   o f   nea r ly   200 ' ,   v i th   sho r t   sp read ing   b ranches  

12. Pinus ponderosa Dougl. Vestern  Yellow  Pine, 

Branchle ts   reddish  brown; l eaves   da rk   ye l lowish   g reen ,  5-10" long;  cones  ovate- 
oblong, l i g h t  r edd i sh  brown, 3-1/2 t o  5" long; apophys i s   f l a t t ened ,   kee l ed ;  umbo 
t r i angu la r ,   end ing  i~ a s t o u t ,   s t r a i g h t  o r  incurved   pr ick le ;   seed  1/4" long;  wing 
1" long. 

Tree 150' or  occas iona l ly  230*, forming a sp i re - l ike   head ,  Native of western 
America, ex tending   f rom  Br i t i sh  Columbia t o  Mexico,  and from western  Nebraska  and 
Texas t o   C a l i f o r n i a ,  A row of trees i s  vest of the   Nursery   l a th-house ,   o thers  are 
between  Universi ty  Avenue and t h e  Piausoleum,  and a few l a r g e  trees are n o r t h  of 
the Stanford  Residence.  
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13.  Pinus  canariensis  C. Smith,  Canary Island  Pine,  

Branchlets  yellowish;  leaves slender, 8 - E l V 8  lon,q, light green,   f lexible ,   usual-  
l y  drooping,  f lattened;  cones  ovoid,  4-7" long ,   l igh t   b rom,   lus t rous ;   apophys is  
low-pyramidal, umbo obtuse  or  sometimes  depressed;  seed 1/2" long. 

t h e  Canary I s l ands  and Teneriffe .   Several  trees are west of t h e   h r s e r y  and  one 
near  Xausoleum Avenue. Some of t h e  trees west of the   nursery  which were severe ly  
burned  three  or  four  years  ago are sending  out net? shoots from the  burned  branches 
and  trunks, The primary  leaves on these  shoots  are silvery-glaucous. 

- .  

Tree 80' high with  slender  branches  forming a round-topped head, Native  of 

14.  P inus   rad ia ta  Gord. Monterey  Pine. 

Leaves br ight   g reen ,  3-6" long;   cones  l ight   brom,  lustrous,   conic-ovate ,  un- 
symnaetrical, 3-5" long, 2-4" broad; scales or- LTper surface  with  rounded  apophysis, 
those on the  lower  surface t r i t h  near ly   f la t   apophys is ;   p r ick les   very   minute ;   seeds  
black, 1/4" long, half t he   l eng th  of t he  wing. 

Tree 80'-100' , broadly  pyramidal  or  with  round-topped  head.  Hative of t h e  
coas t  of Ca l i fo rn ia  and  abundant a t  Xonterey.  Comonly  cultivated on the  Univer- 
s i t y  grounds. 

15. Pinus  rnuricata Don. Prickle-cone  Pine. 
1 

Leaves b r igh t   g reen ,   r a the r   s tou t ,  4-6'* long, s t rong ly  serrate; cones 2 t o  
2-1/2" long,  very  unsymmetrical by the  enlargement of scales on ou t s ide ;   p r i ck le s  
prominent;  seeds  1/5"  long;  wings 1/2" long, 

of t he   Ca l i fo rn ia   coas t .  Specimens are among the  pines   Setveen  the  Post   Off ice  
and the  Quadrangle,  Others v7ere formerly  back of the  Chemistry  Building, 

A compact pyramidal  or  branching tree 50-90' high,  with dense fol iage,  Native 

16. Pinus  halepensis  A i t .  Aleppo  Pine. 

Leaves du l l   g reen ,   ve ry   s l ende r   fo r  the group, 2-1/2 t o  3" l o n g ,   t u f t e d   a t   t h e '  
end of the  branches;  cones  conical,  smooth, 2-1/2 t o  3" long,  deep  lustrous  brotm; 
scales f l a t t e n e d ,  3/4*'  broad;  apophysis b u t  slightly t h i ckened ,   f l a t  and  smooth, 
except   for  a r a t h e r   f a i n t   t r a n s v e r s e   r i d g e ,  

A low spreading tree wit3 an  open, thin, and s t r agg l ing   a spec t ,  20-40' high. 
Native of the Mediterranean  region,  extending  from  Portugal  to Asia Zinor. 
Several  trees are planted i n  the Arboretun; one e s p e c i a l l y   f i n e  specimen i s  be- 
tween the  Mausoleum and t h e  Eluseum. 

16a, Pinus ha lepens is  p í t y u s a  Stevens. 

Larger tree than   t he   t yp ica l  form, wi th   l eaves  4-5" long and cones 3-5" long. 
Native of the  eastern  Xedi terranean  region.  Specimens a re   south  of the  Nursery.  

1 7 .  Pinus  Dinea L. I ta l ian   S tone   P ine .  

Leaves s t o u t ,   s t r a i g h t ,  deep shiny-green, 5-8" long;  cones 5-6" long,  broadly 
ovate,  lustrous-brown; scales t h i c k  and  heavy, 1" broad;   apophysis   but   s l ight ly  
e levated,   of ten  &sided;  umbo wi th  a s h o r t   b l u n t   p r i c k l e ;  seeds 3!4" long,  with 
broad  but very short   wings,  

One tree is nor th  of the Nursery  lath-house. 
Tree 25-60', wi th  a broad  rounded  head, Common on t h e  sandy  shore of Tuscany. 

18. P inus   p inas te r  Ait, Cluster   Pine,  

Leaves  glossy-green,  very  stout , s t i f  f ,  and twisted o acute ,  5-9" long,  appear- 
ing  i n   d e f i n í t e  and somewhat remote bands; cones, í n  t h e   o l d e r  trees, c lus t e red ,  



eween-  the'iPsst.*Off i c e  and the  quadrangle . A handsome specimen is  i n   t h e  rear of 
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conic-oblong, 4-7" lonz; apophysis  nearly 3 / 4 "  broad,  Pow-pyramidal,  conspicuously 
keeled  with a prominent  tr iangular umbo; seed 1/3" long;  wing  about I" long. 

coas ta l   reg ion  of southern  Europe. A v a r i e t y  has been  extensively  used  in Europe 
t o  reclaim ~ wastes of maritime sands.  Several trees a r e   i n   t h e  row of p ines  be- 

Tree 100' high  with  regular   pyramidal   habi t  and rapid  growth.  Native of t h e  

Leaves l i g h t   g r e e n ,   f l a t t e n e d  and t w i s t e d ,   s t i f f ,  l t o  1-1/2" long;;  cones 2 t o  
2-1/2" long, l i g h t  brown; scales 1/2" broad;  apophysis, a t  least of the  middle 
sca l e s ,   w i th  a do r sa l ,  knob-Pike, keeled,  and truncated  thickening and a t h i n ,  
somewhat recurved  apex;  seed 1/4" long; wing narrow,  acute. 

A f o r e s t  tree 70-100* high  with  pyramidal  head and s c a t t e r e d   f o l i a g e ,  The 
Scotch  Pine i s  one  of the  important  t imber trees of  Europe. Several  trees are i n  
the  Nursery  north of the  lath-house,  and onefs   about   in   the   middle   o f   the  
Arboretum near  University Avenue. 

20. Pinus  nigra  Arnold.  Austrian Pine. 
-.I 

Leaves  stout and v e r y   r i g i d ,  1-1/2 t o  2-1/2" long,  abruptly  sharp-pointed, 
rounded on the  back,  deeply  grooved  beneath,  dark  green;  cones 2-1/2" l ong ,   l i gh t  
bropm; scales about 1" long, 3/8" broad;  apophysis  low-pyramidal, s l i gh t ly   kee l ed  , 

and wi th  a minute  prickle.  

b 

T h i s  spec ies  i s  more genera l ly  known under  the name Pinus   aus t r iaca .  It is  a 
n a t i v e  of   southeastern Europe. A small tree is southwest of the  Nursery  lath- 
house. 

21, Pinus  montana M.ll. Swiss  Mountain  Pine. 

Leaves  stout and  crowded, 3/4-2" long,   br ight   green,   acut ish;   cones 3 / 4  t o  
2-1/4" l ong ,   l i gh t   g ray i sh  brown; apophysis   lov~pyramidal ,   wi th  a black band sur- 
rounding  the umbo. 

high.  Native of the  mountains of central. and southwestern  Europe. One dwarf 
specimen is  on t h e  west s i d e  cf t h e  Cactus Garderì. 

A var i ab le   spec ie s ,  o f t e n  a low dwarf shrub,  or  sometimes a pyramidal tree 40' 

2. Cedrus Loud. Cedar. 

Large   fores t  trees with s t i f f ,  4-sided, more o r  less sharply  pointed  leaves i n  
c l u s t e r s  a t  the  ends of short ,   s tubby,  la teral  branchlets.   Flowers monoecious, 
erect ;   cones  ovate ,  3-5'' long, ~ 7 i t h  broad,   thin,   c losely  imbricated scales, 

and t h e  Himalaya  Mountains.  These are the   t rue   cedars ,   a l though  the  name is  
appl ied   to  a number of t o t a l ly   d i f f e ren t   gene ra ,   such  as Libocedrus,  Juniperus, 
Thuja,  and  Chamaecyparis. 

A genus of 3 c lose ly   a l l ied   spec ies ,   conf ined   to   nor thern  Africa, Asia Minor, 

Branches  stiff-horizontal  or  ascending,  not  pendulous;  cones  truncate and o f t en  
concave a t  apex. 

Branches  mostly  ascendinp,;  leading  shoots  not  nodding;  leaves  mostly less than 
1" long,   thicker   than broad. l. C, a t l a n t i c a ,  

Branches  horizontal;  leading  shoots  nodding;  leaves 1 t o  1-1/4= long,  broader 
than   th ick  . 2. C ,  l i b a n i .  

Branches  and  leading  shoots  pendulous;  cones  leaves often-2" long. 
3.  2. deodara. 



1. Cedrus a t lan t ica   "Lanet t i .  Xt. Atlas Cedar. 

Leaves mostlv less than 1" long,  r ig id ,   dark  o r  glaucous-green,  thicker  than 
broad;  cones 2-3" long, l i g h t  brtDxm. 

A pyramidal tree 120' high  with  ascending  branches  and  erect,  or a t  l e a s t  not 
drooping,  leading  shoots.  A h o r t i c u l t u r a l   v a r i e t y ,   g l a u c a ,   h a s   l e a v e s   v e r y  
glaucous  with a s i lvery   hue ,  23ative of the  mountains of northern  Africa.  Frequent- 
l y  p lan ted  on the  Universi ty  grounds. A handsome specimen of t h e   v a r i e t y  i s  east 
of the  Cactus Garden. 

1 2. Cedrus l í b a n i  Loud. Cedar  of  Lebanon, 

Leaves l*' long or  more, dark  green  or  i n  some forms b lu ish   g reen   or   even   s i lvery ,  
broader  than  thick;  cones 3-4" long, brown. 

Large   fores t  tree with  widespreading  horizontal   branches and  noddicg  leading 
shoots.   Eative of the  mountains of Syr i a  and Asia Minor. Two trees are east of t h e  
Cactus  Garden,  near  the  silver-leaved  l=It. Atlas Cedar,  and  another í s  i n   t h e  west- 
e r n   p a r t  of the  Xursery,  surrounded by a c l u s t e r  of t h e  Mt. Atlas Cedar. 

3. Cedrus  deodara Loud. Deodar. 

Leaves 1-2" long,   dark  bluish  green,   r igid,   as   thick as broad;  cones 3-1/2 t o  .I 

5" long,   reddish brokm. 
Large  forest  tree, o f t en  1509 high,  with  branches  and  leading  shoots  pendulous. 

S e v e r a l   h o r t i c u l t u r a l   v a r i e t i e s  are i n   c u l t i v a t i o n ;  one,   argentea,   has   s i lvery I I  

leaves. Native of t he  Himalaya  Mountains,  Specimens are i n  Encina  and  Roble , 

Gardens,  and the   va r i e ty   a rgen tea  is i n   t h e  Arboretum nor th   o f   the  'i.lausoleum. 

3. P icea  A. Dietr. Spruce. 

Trees with  spreading  or  sometines  pendulous  branches.  Leaves  linear, f l a t  o r  r- 

&sided,  spirally  arranged,  sometimes  appearing  2-ranked,  not  narrowed  into a leaf -  
s t a l k ;   l e a f - s c a r s   r a i s e d  on prominent 1;loody ped ice l s ,  which  give  the  twigs a decided 
roughness after the   l eaves   have   fa l len .  Cones pendulous,   their  scales p e r s i s t e n t ,  
completely  concealing  the  very  short   bracts.  

and subarc t ic   reg ions .  
The 18 known s p e c i e s   a r e   c o n f i n e d   i n   t h e i r   d i s t r i b u t i o n  t o  the  north  temperate  c 

Leaves  quadrangular  with stomata on a l l  4 s ides .  
Cone-scales  rounded a t  apex, 

Leaves  1/3-2/3"  long,  obtuse;  branchlets  not  long-pendulous. 
Young twigs  glabrous;  cones 1-1/2 t o  2'' long, 1. P. Glauca. 
Young twigs  pubescent;  cones 3-5" long, 2, P. o r i e n t a l i s .  

Leaves 1-1/4 t o  2" long, sharp-pointed. 3.  P. sn i th i ana ,  

Leaves  dark  green,  abruptly  acute;  cone-scales firm on the   margins ,   t runcate  
a t  apex. 4. P. abies.  

Leaves  blue-green,  acuminate  and  callous-tipped;  conemscales  rhomboidal,  their 
margins  flexuose,  5. P. pungens, 

- 
- 
- 

Cone-scales  not  rounded a t  apex;  leaves  acute  or  sharp-pointed. 

- -  

Leaves f la t tened ,   wi th  2 s i lvery  bands of stomata  above. 6 ,  p, s i t chens i s .  
- 

1. I Picea  Zlauca Voss. White  Spruce. 
Leaves spreading  from a l l  s í d e s  of glabrous  twigs, 1/202/3~' long, 1/24" s ide ,  

sharp-pointed,  dull  glaucous-green;  floxqers p a l e  red o r  yellowish;  cones 1-1/4 t o  2'' 
long,  about 1" broad;  scales  rounded a t  apex, 1/3" wide. 

A tree 50-150' high with a syotmetrical pyramidal head.  Native of North temp- 
erate and suba rc t i c  America, extending  from  Alaska t o  Labrador and from Montana t o  
New England. One tree is nea r   t he   cen te r  of the  Cactus  Garden. 



Leaves spreadinz from a31 s i d e s  of t he  pubescent  twigs,  1/3-1/2"  long, 1/12" 
wide,  4-sided,  blunt a t  apex,  dark  lustrous-Sreen;  flowers  carmine; cones 3-5" 
long9  about 1-1/2" broad; scales rounded a t  apex, 2/3" wide. 

Cactus Garden. 
Native of t h e  Caucasus  and Asia Minor. Two trees are near   the   cen ter  of the 

3. Picea srnithiana  (Wall) Boiss. Himalaya  Spruce. 

Leaves  spreading  from a l l  s i d e s  of the  long  pendulous  branches, 1-11'4 t o  2" 
long, 1/2Q" wide,  shzzp-pointed,  light  green;  cones 5-7" long,  about 2" broad; 
scales f i rm and shiny,  about 3 / h q 1  wide, crowded in to   c lose   sp i ra l s , rounded  a t  apex. 

A common tree i n   t h e   c o n i f e r o u s   f o r e s t s  of t h e  Himalaya  !-fountains. One tree 
is on t h e  west s i d e  of the  Cactus Garden  and two o the r s  are near   the  Angel of Grief.  

4. Picea   ab ie s  Karst. Norway Spruce. 

Leaves  spreading  from a l l  s i d e s  of the   sparse ly   pubescent ,   l igh t  brown t w i g s ,  
1/2-2/3"  long, 1 /24 ! '  wide, Lr-sfded, sharp-pointed,  bright  green;  cones 2 - 3 / 4  t o  5" 
long,  about  half as broad; scales 2/3" wide, t h e i r  exposed t i p s  3-sided,  the 2 1 

l a t e r a l  margins  oblique  from a t r u n c a t e  and e rose  apex. 

west s i d e  of the  Cactus  Garden, and o the r s  are planted  elsewhere on the  Campus. I 

Native of the  mountains of c e n t r a l  and northern  Europe, One tree is  on the  

5. Picea pungens Engelm. Blue  Spruce. 

Branchlets  glabrous; leaves s t o u t ,   r i g i d ,  acuminate  and  sharp-pointed  with a 
c a l l o u s   t i p ,  3/4-1-I./8" long,   or  less on f e r t i l e   b ranches ,   b lu i sh   g reen   o r  some- , 

times s i l v e r y ,  marked  on both   s ides   wi th  4-7 rows of stomata;   staminate  f lowers 
yellow  tinged  with  red;  cones  oblong-cylindric,  about 3" long,   pale   chestnut  brown 
and glossy;  scales  rhomboidal,   f lexuose on the  margins,   erose a t  t h e  summit; seeds 
1 /S"  long;  wings  twice as Long. 

Fores t  tree 80-150* high  with a t runk  sometimes 3' i n  diameter.  Native of 
the  mountains of Colorado,  eastern  Utah, and Vyomíng. A young tree is  in   P ro fes so r  
Durand*s  garden. 

6 .  Picea   s i t chens í s  Carr. Tideland  Spruce. 

Leaves  spreading  from a l l  s i d e s  of t h e   l i g h t  brownish  yellow,  glabrous  ttqigs, 
green  and  rounded below, f l a t ,   s l i g h t l y   k e e l e d  and with 2 broad  si lvery  bands 
above,  sharply  acute, 1/2-1" long;  cones  cylindric-oval, 2-1/2 t o  4" long;   scales  
rounded  and e r o s e   a t  apex. 

Tree 100-200' high with  slender  horizontal .   branches,   Native  of  the  northwest 
coast ,   extending  from  Alaska  to  northern  California.  One tree is i n   t h e  Arboretum 
between the  automobile  road  and  the  carline  near  the  old  Sempervirens  avenue.  This 
tree was appa ren t ly   i den t i f i ed  as Picea  parryana  in  Dudley's  key. 

4 .  Pseudotsuga. C a r .  

Large  evergreen  forest  trees, w i t h   f l a t ,   i n d i s t i n c t l y  2-ranked leaves ,  narrowed 
a t  b a s e   i n t o  short pe t io l e ;   l ea f - sca r s  sessile. Cones pendent ,   the i r  3-pronged 
b r a c t s  much exserted;  seeds  prominently  winged, 

A genus of 3 spec ies ;  two in western America and one i n  Japan. 
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1. Pseudo t suga   t ax i fo l i a  Britt, Douglas  Fir. 

Leaves 3 / 4  t o  1-1/2" l ong ,   ob tuse ,   da rk   g reen   abo~e ,   pa l e r   benea th ;   cones  
oblong-ovate, 2-4" l o n g ,   l i g h t   r e d d i s h  brown, with broad  rounded scales and well 
exser ted   3 -par ted   b rac ts .  

a t t a i n s  a h e i z h t  of 200' or  even  more,  and a t runk   d iameter  of 12'. Frequent ly  
p lan ted  i n  t h e  Arboretum. Native trees are growing  on the   Pa lo   A l to  estate a t  t h e  
north  end  of  Jasper  Ridge. 

The Douglas F i r  i s  t h e  most  important  t imber tree of western America. It o f t e n  

5. Abies Mill. F i r  . 
Trees g e n e r a l l y   p y r a m i d a l   i n   o u t l i n e ,   w i t h   t h e i r   b r a n c h e s  i n  whorls. Leaves 

s o l i t a r y ,   s c a t t e r e d   a l o n g   t h e   t w i g s   i n   d e f i n i t e   s p i r a l s   b u t   o f t e n   a p p e a r i n g  2-ranked 
by a twist n e a r   t h e   b a s e ,   l i n e a r ,   f l a t  o r  sl ightly  4-síded,  sometimes  narrowed a t  
b a s e   b u t   n o t   i n t o  a d i s t i n c t   l e a f - s t a l k ;   l e a f - s c a r s  sessile on t h e  smooth  tt.Jigs. 
Cones erect on   t he   b ranches ,   t he i r  scales deciduous,  and b r a c t s   e x s e r t e d  beyond 
scales or   concealed  by them. 

the   nor thern   hemisphere .  

Leaves s toma t i f e rous  and a l i k e  i n  c o l o r  on  both  surfaces .  

A genus of 24 knoqm spec ies ,   which   inhabi t   the   nor thern   o r   mounta inous   par t s  of 

c 

Leaves r ig id ,   spreading   f rom all s i d e s ,  1/3-1/2" long, c l o s e l y  crowded on t h e  
t w i g s ,   t h e i r  much en larged   bases   near ly   cont iguous .  

Leaves 1/3-1/2"  long, steel green ,  1/12" wide, somewhat 4-angled. 

Leaves 1/2-2/3" long,   dark  green,  1/8" wide. 2. A. humidica. 

long  . 3. A. concolor  o 

1. A. pinsapo.  

Leaves curved upward  on twigs,   more  or less 2-ranked9  pale  glaucous  green9 1-2': 

Leaves s toma t i f e rous   on ly  on lower s u r f a c e .  
Leaves b r i g h t   g r e e n  on   lower   sur face ,   d i s t inc t ly   %ranked* 4. A. firma. 
Leaves  s i lvery  on  lower  surface with 2 broad  bands of stomata.  

- -  
Leaves not   pungent ly   acute .  

Leaves ob t u s e  . 
Leaves   d i s t i nc t ly   2 - r anked ,   fo rmin3   f l a t  sprays; tw igs   i l l - s cen ted  when 

b ru i sed  . 5. A. grandis .  
Leaves  mostly  curved  upward;  twigs  not  i l l-scented. 

Cones 6" long o r  less; brac t s   p ro j ec t in ,q  beyond scales; leaves 2/3-1" 
long, bright   green  on  upper   surf  ace. 6 .  A. 

Cones 8" long;   b rac ts   concea led  by scales; leaves 1-Fo 
dark  green on upper   sur face .  7. A. 

8. A. 
Leaves pungent ly   acu te ;   b rac ts   long-exser ted .  9. A. 

Leaves acute .  
- 

nordmanníana. 
l - L /  4" long,  
ci l icica.  
cephalonica.  
venus t a . 

Leaves dark s t e e l y   g r e e n  on both   sur faces ,   r ig id ly   spreadin3   f rom a l l  s i d e s  of 
the  twig,   crowded,   their  much en larged  bases near ly   cont iguous ,  1/3-1/2" long,  1/12" 
wide ,   s l igh t ly   kee led   on   bo th   sur faces ,   s tomat i fe rous  on both   sur faces ,   wi th   incon-  
spicuous  gray  bands,   obtuse  but  curved upward a t  t i p  and appearing  acute;   cones 
about 8'' long ,  1-1/2 t o  1-3/4" broad; scales wedge-shaped, l'* wide; b r a c t s   s h o r t ,  
rounded,   not   s ta lked.  

s i v e   f o r e s t s  on the  mountains  a t  a l t i t u d e s  of 4,000-6,0009. Excellent specimens of 
t h i s   s p e c i e s  are at  the sou theas t e rn   bo rde r  of t he   Cac tus  Garden. 

The S p a n i s h   F i r  is a na t ive   o f  central and  southern  Spain,  where i t  forms  exten- 
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2. Abies humidica De Lannoy. Algerian F i r .  

Leaves  dark  lustrous ~ r e e n  on both surfaces ,   r igidly  spreading  f rom a l l  s i d e s  
of twig,  enlarged a t  base, less crowded t h a n   i n  the preceding, 1/2-1/4" long, 1/8'* 
wide, rounded a t  apex, f l a t  bu t  keeled on both  surfaces,   stomatiferous  bands  incon- 
spicuous OR both   sur faces ;  cones 10" long, du l l   g ray i sh   b rom;  scales rounded a t  
apex ,   t aper ing   to   base ,  1 t o  14/2" wide;  bracts  short,  rounded. 

i s  a f o r e s t  tree, o f t e n  60' high, with conpact  branches forming symmetrical pyrami- 
d a l  heads, Two trees are along the  eastern border of t h e  Cactus Garden near  Abies 
grandis . 

'Idative af Mt, Babor, A lge r i a ,  where i t  is  found v i t h   t h e  Mt. Atlas cedar. f t  

3, Abies  concolor Hoopes. White F i r ,  

Leaves  ascending  or  indistinctly  2-ranked,  glaucous-green and s tomat i fe rous  on 
both   sur faces ,  1-2" long, 1/12" v i d e ,  ob tuse  o r  a c u t í s h ,   f a i n t l y  grooved above, 
keeled  below,  with 2 lateral  shallow grooves; cones 6-10'' long, 1 t o  1-3/4" broad; 
scales broader than long,  rounded at  apex,   gradual ly   taper ing  to   the base; b r a c t s  
half the l eng th  of scales, oblong,   dent iculate  and  nucronate a t  the emarginate  or 
t runca te  apex; seeds 3/12-4/12't long, dark  du19  brown; sings  rose-colored,  widest  
near   the  middle. b 

A l a r g e  forest tree, sometimes 200' or more h igh ,  with a trunk 6' in   d iameter ,  
d u l l   g r a y i s h  brobm bark and shor t ,   s tou t ,   hor izonta l   b ranches  i n  remote  whorls. 
Native of western America, extending  from  southern Oregon t o  the  high  mountains OE 
northern Lower Ca l i fo rn ia  and eastward  to  Nel67 Mexico. A number of young trees are 
sca t te red   a long  Llausoleum Avenue, and others are planted  elsewhere on the Campus,. 

4. Abies  firma  Sieb. & Zucc. Momis F i r .  

Leaves appearing 2-ranked, flat, 3/4-1-1/4" Ions,  1/12-1/8 wide, grooved  and 
b r igh t  green above, f a in t ly   kee l ed  and bright  yellowish  green  beneath,  inconspicu- 
ously  emarginate;  cones 2-3" long; scales t ransversely  oval   or   reniform,  1-1/2" 
wide, 3/4" long, lateral  margins   denta te ;   b rac ts   s ta lked ,  2 / 3  as long as scales; 
spatulate,   mucronately  pointed.  

and about   the temples, where trees aver 100' high  and 6 '  in diameter are t o  be 
found. One small tree is  north of the Cactus  Garden and another is  behind the 
Angel of Grief. 

The Momis F i r  is a Japanese species and i s  o f t e n   c u l t i v a t e d  i n  Japanese  gardens' 

5. Abies grandis (Dougl. ) Lindl.  Lovland  Fir . 
Leaves  appearing  2-ranked, forming a f l a t  spray, 2/3 t o  1-1/3" l ong ,   t h in  and 

flexible, deeply grooved and dark  lustrous-green  above,  si lvery  white belotq, wi th  2 
broad  bands of stomata,   emarginate;   cones  cylindric,   sl ightly  narrowed a t  rounded 
apex, 2 t o  3-1/2" long, 1 t o  1-1/2'* broad; scales broader  than  long,  rounded a t  
apex, abrupt ly  o r  gradually  narrowed t o  the  s ta lk- l ike  base;   bracts   about  l/4 the 
length of scales, obcorda te ,   i r regular ly  serrate, mucronate;  seeds 1/2" l o n g ,   l i g h t  
brom; wings 1 / 2 - 3 / 4 "  long. 

A l a r g e  forest tree, sometimes a t t a i n i n g  a height of 250' and a diameter of 4-5' 
clothed  with  long, downward, sveepiq   b ranches .  The wood is i l l - s cen ted  and i s  
known among luiabermen a's S t ink ing   F i r ,  Native of northwestern America, ranging  from 
Vancouver Island  southward along the lowlands of t h e   c o a s t   t o  Mendocino County, 
Cal i forn ia ,  and  eastward t o  the   Bi t te r root   Hounta ins  of western Xontana and the Blue 
Mountains sf e a s t e r n  Oregon. One tree is  s i t u a t e d  OR t h e  western border of the 
Cactus  Garden  and a number of young trees are planted  e lsewhere  in  the Arboretum. 



6. Abies  nordmanniana  (Steven)  Spach.  Caucasian F i r  

Leaves curved upward, 3 / 4 -  t o  1-3/4" long, 1/12" wide,   obtuse,   sl ightly  grooved 
and dark  shiny-green  above,  keeled,  and  vitla 2 broad s i l v e r y  bands of stomata  below; 
cones  about 8" long, 1-3/4'' broad;   scales  1-1/2" wide, l a te ra l  margins  lobed  near 
the  apex, serrate, t ape r ing   t o  a s h o r t   s l e n d e r   s t a l k ;   b r a c t s  1-1/4" long ,   the i r  re- 
curved  mucronate  apex  exserted beyond scales. 

inhabi ts   the   mountains   a t   about  20009.  It is a l a r g e   f o r e s t  tree, sometimes a t t a i n -  
ing 150' i n   h e i g h t  and 6 ?  in   diameter .  Two handsome trees are in   the   Cac tus  Garden 
and o ther  smaller trees are   p lan ted  on the  University  grounds.  

The Caucasian  or Nordrnann F i r  i s  a n a t i v e  of Crimea and the  Caucasus,  where it 

7, Abies c i l i c i c a  (Ant. & Kotsch.) Carra C i l i c i a n   F i r .  

Leaves curved upward, c losely  resenbing  those of the  preceding,  but  darker 
green  above  and  usually  longer, 1 t o  1-3/4"; cones  about 10" long, l-3/4" broad; 
b rac t s   no t   exse r t ed .  

The C i l i c i a n   F i r   w i t h   t h e  Cedar of Lebanon  forms e x t e n s i v e   f o r e s t s   i n   t h e  
Cil ic ian  Taurus a t  e l eva t ions  of 4000-6000', Two l a r g e  trees are near   the   cen ter  
of the  Cactus Garden. 

& 

Leaves  spreading a t  right  angles  from all s i d e s  of the  twig,  dark shiny  green 
above,  with 2 s i l v e r y  bands  beneath,  tapering  from  base  to  the  sharp-pointed  apex, 
the i r   bases   d i la ted   l engthwise ;   cones   cy l indr ic ,  5-6" long;  scales  rounded  above. 
and e n t i r e ,  wedge-shaped  toward base ;   b rac ts   p ro jec t ing  beyond s c a l e s ,   l i n e a r -  
oblong,  unequally  toothed a t  apex. 

border of the  Cactus  Garden, 
Native of the i s l and  of Cephalonia,  Greece. One specimen i s  on the  southwest 7 

Leaves appearing  2-ranked, 1- 1-1/4" long, l/$'' wide,  tapering a t  both  ends  and 
ending i n  a sharp  spiny t i p  a t  apex,  bright  green  above,  grayish  beneath  with 2 
broad  bands  of  stonata;  cones  ovate, 3-4" long; b r a c t s  much exceeding  the  scales.  . 

Native of the  Santa  Lucia  Mountains. Tree o f t e n  100-150' high,  narrowed  toward 
the   t op   i n to  a sp i r e - l i ke  head. A young tree is  on the  lef t -hand  s ide of the   Pa lo  
Alto  entrance t o  t h e  Campus, another is i n  Encina  Garden. 

7. Taxodiaceae, Taxodium  Fcrnily 

Widely d i s t r ibu ted   r e s inous  trees of about 8 genera.  Evergreen  or  deciduous; 
leaves  spiral ly   arranged  or   whorled,   needle-   or   scale- l ike;   ovulate   f lowers   in  
terminal  cones,  each scale bearing 2-9 ovules;  cones woody, without   bracts ;   seeds 
with small w i n p l i k e   b o r d e r s  . 
Leaves i n  whorls , elongated. l. Sciadopitys. 
Leaves sp i r a l ly   a r r anged  o r  appearing  2-ranked. 

Leaves p e r s i s t e n t   f o r  more than one  season;   seeds  several   to  a scale. 
Cone-scales with severa l   sharp   p ro jec t ions .  2 a Sequoia, 
Cone-scales  without  sharp  points. 3. Cryptomeria. 

seeds 2 to a scale. 4 Taxodium. 
Leaves  deciduous  with  the  slender  twigs,   or  sometimes  persistent  for a year ;  



P. Sciadopi tvs .  Sieb.  Sr Zucc. 

Evergreen  pyramidal tree, wi th   long  n e e d l e l i k e  leaves ira whorls.  Flowers 
monoecious ;   s tamina te   wi th   sp i ra l ly   a r ranged  2-celled an the r s .  Cones ovate-oblong, 
w i th   b road ly   o rb i cu la r  scales. 

P. S c i a d o p i t y s   v e r t i c i l l a t a   S i e b .  Et Zucc,  Umbrella  Pine. 

Leaves i n  whorls of 15-39, 3-6" long,  grooved  on  both  surfaces,   dark  green 
above,  and  with  white band beneath;   cones 3-4" long. 

One young  specimen is temporar i ly   p laced  i n  the  Xursery  la th-house.  
This   species ,   which is  the   on ly  member of the  genus,  i s  a n a t i v e  of 

2 .  Seauoia.   EndL 

Japan. 

T a l l  massive f o r e s t  trees wi th   t runks   u sua l ly   heav i ly   bu t t r e s sed  a t  base,  cov- 
e red  with t h i c k   f i b r o u s   b a r k ,  Leaves evergreen,  linear or  sca le - l ike ,   decur ren t   on  
the  twigs,   Flowers   terminat ing  the  branchlets ,   monoecious;   pol len-sacs  several on 
the   l ower   ha l f  o f  the   connec t ive ,  Cones m a t u r i n g   t h e   f i r s t   y e a r ,   w i t h   s p i r a l l y  
a r r a n g e d ,   p e l t a t e  scales. Seeds   s eve ra l   t o   each  scale, r e d d i s h  brown. 

and Asia b u t  now reduced   t o  two and r e s t r i c t e d   t o   t h e   C o a s t  Ranges  and t h e   S i e r r a  
Nevada of Ca l i fo rn ia .  

Once a genus   o f   s eve ra l   spec ie s   w ide ly   d i s t r ibu ted   ove r   Nor th  America, Europe, .i 

, 

Leaves of 2 k i n d s ,   o r d i n a r i l y   f l a t ,  l inear  and  2-ranked9  but   on  leading  shoots   of ten 
s c a l e - l i k e  and spreadin2  from a l l  s i d e s  of t h e   b r a n c h l e t s .  

1. 2. sempervirens.  

2. - S .  gígantea.  
Leaves all s c a l e - l i k e  and sca t t e red   on  a l l  s i d e s  of  t h e   b r a n c h l e t s .  

1, Sequoia  sempervirens Endl. Redwood. 

Leaves   d i s t ichous ly   spreading ,  about 3 / 4 "  l ong ,   o r   t hose  on  leading  shoots  

Ta l l ,  magn i f i cen t ,   f o re s t  trees o f t e n  200-300' high. The ta l les t  tree authen- 
smaller and  scale-l ike;   cone oblon-., 314-1'' long. 

t i c a l l y  measured i s  3 4 0 ' .  Yative sf t h e  fog b e l t  of the   Cal i forn ia   Coas t   Ranges ,  
extending from southwestern Oregon t o   t h e   S a n t a   L u c i a   U s u n t a i n s   i n  Monterey  County, 
and  inland  not  more than 20-30 miles. Frequent ly   p lan ted   on   the   Univers i ty   g rounds  
but   endur ing   badly  i n  t h e   d r y   s o i l .   N a t i v e  trees are on t h e  estate along San  Fran- 
c i squi to   Creek .  A n o t a b l e   i n d i v i d u a l  í s  t h e  "Palo Alto" a t  the   r a i lway   b r idge  be- 
tween  Palo  Alto  and  Xenlo  Park, 

2. Sequoia   qigantea Decne. Giant  Sequoia.  

Leaves sca le - l ike ,   a r i s ing   f rom a l l  s i d e s  of t h e   b r a n c h l e t s ,  11/8-1/4" long,  

The Giant Sequoia is  t h e   l a r g e s t  and   probably   the   o ldes t  of trees. It í s  200'- 
glaucous-green;  cone  ovate-oblong, 2 t o  3-1/2" long. 

325' h igh   and   a t t a ins  a diameter  of 30'. Native of the western s l o p e s  of t h e   S i e r r a  
Nevada,  where it usua l ly   occu r s  in small i s o l a t e d   g r o v e s ,   b u t  it forms rather exten- 
s i v e   f o r e s t s   i n  the b a s i n s  of the  Tulare ,   Kings,   and Kaweah Rivers. Frequent ly  
planted  on the un ive r s i ty   g rounds ,   and   appa ren t ly   be t t e r   adap ted  t o  o u r   l o c a l  
climate and soil t han   t he  Redwood. 

3. Cryptomeria. D, Dor,. 

Pyramidal tree wi th   r edd i sh  brotrn  bark. Leaves l inea r - subu la t e ,   a r i s ing   f rom 
a l l  s i d e s  of the   twigs ,   decur ren t .   F lowers  small, monoecious, staminate ones  oblong, 
p i s t i l l a t e   o n e s   g l o b o s e .  Cones g lobose ,   w i th   t h i ck ,  wedge-shaped scales fu rn i shed  
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with  a recurved  project ion on the  back and  pointed  lobes  at   the  apex. 
A monotypic  Japanese genus. 

P. CrvFtomeria  japonica D. Doc. Japanese  Cedar. 

Leaves  compressed, somewhat incurved, 1/2-1" long;  cones  reddish brown. 
A handsome evergreen tree ex tens ive ly   p l an ted   i n  Japan, especial ly   about  

temples. A few trees are   p lan ted  on the  University  grounds,  but it does  not  thrive 
i n  our   dry  soi l .  An exce l l en t  specimen i s  a t  9 Lasuen Street. 

la. Cryptomeria  japonica  var.  elegans  Plast. 

Low dense tree or   shrub,   with-horizontal   branches and  pendulous  branchlets; 

A garden form. Good specimens are on the  grounds of the  Stanford  Residence, 
l eaves   l i nea r ,   f l a t t ened ,  s o f t ,  brizht  green  changing  to  bronze i n  winter. 

and I n   f r o n t  of tbe Chemistry  Building, 

4 .  Taxodium Rich, 

Tall ,  deciduous o r  evergreen trees with cinnamon brolm, f laky bark.  Leaves 
l i n e a r ,  2-ranked, f a l l i n g   o f f  i n  t he  autumn o r   t h e  second  year  with  the  short  
s lender  la teral  t t r igs ;  flowers  monoecious,  the  staminate  with 4-5 pollen-sacs   to  
each a n t h e r ,   t h e   p i s t i l l a t e   s o l i t a r y  o r  i n  p a i r s  a t  the  ends of the branchle ts  of l' 

the previous  year;   cones  globose  or  nearly so, m a t u r i n g   t h e   f i r s t   y e a r ,   t h e i r  scales 
spiral ly   arran$ed,   thickened a t  apex  and  mucronate;  seeds 2 to   each  scale, tr iangu- 
l a r ,  winged . 
Leaves  deciduous;  flos;lers  appearing i n  the   spr ing .  b. r. distichum. 
Leaves  persistent;   f lowers  appearing i n  t h e  autumn. 2. T. mucronatum, r 

t 

- 
1. Taxodium distichum  Zich,, Bald Cypress. 

Leaves deciduous i n  the autumn, narrowly  l inear ,   l ight   green,  1 /2 -3 /4 "  long; 
s tamina te   f lowers   purp l i sh ,   in   panic les  4-5" long;  cones l" long,  without mucros a t  
maturity.  

Native  of t h 3  southeastern Unite5 States. A handsome s p e c h e n  of t h i s  -wry  orna- 
mental tree is near   the Angel of Grief,and  another young tree i s  at 23 S a l v a t i e r r a  
S t r e e t  . 

Tall  tree becoming 159' high,  with a buttressed  trunk,  sometiaes 12 '  in   d iameter .  

2. Taxodium rnucronatum Tenore.  Mexican  Bald  Cypress. 

S i a i l a r   t o  the l a s t   bu t   l eaves   pe r s i s t en t   t h rough  the winter;  flowers appearing 

Native  of  eastern and southern  Plexico.  Several  notably large trees a r e  known; 
i n  the  autumn ins tead  of the  spr ing;   pol len-sacs  7-9 i n s t ead  of 4-5. 

one of these,   the  Cypress of  Yontezuma, w a s  a noted tree four cen tu r i e s  ago. A 
young specimen t h a t  is '6.rithstandinq  our v l n t e r s  badly is  in  Professor  Durand's  gar- 
den. This specimen  has  nov  passed througk three   win ters ,  3nd a l though   t he   t i p s  af 
t h e  young shoots  have  been k i l l e d  by f ros t ,   t he   l eaves   have   r e t a ined   t he i r   pe r s i s -  
t e n t   c h a r a c t e r .  

8, Cupressaceae,  Cypress  Family. 

Resinous trees and shrubs of about 15 genera. Leaves oDposite or  whorled, 
u sua l ly   s ca l e - l i ke  and decurrent ,   rarely  l inear ;   s tamens with shor t   f i l aments  and 
several   pol len-sacs;  cones woody o r   h a t h e r y   o r  sometimes berry- l ike  with l-many 
erec t   ovules  a t  base of scales. 
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Cones woody. 

Scales f l a t   o r  wedge-shaped, imbricate.  
Seeds 4-5 t o  each  scale;   branchlets  frond-like;  leaves  with  broad  scales.  

Seeds  usually 2 (1-3) t o  each s c a l e ;  
1. Thujopsis 

Leqves appearing  in  whorls of 4 ,  f l a t .  2. Libocedrus. 
Leaves decussately  opposi te .  3 .  Thuja. 

Cones maturing  the  second year; seeds many t o  each  scale .  4. =pressus 
Cones matur ing   the   f i r s t   year ;   seeds  few t o  each  scale .  5. Chamsecyparis 

Sca le s   pe l t a t e  

Cones becoming f l e shy  and ber ry-   l ikeo  6 .  Jun ipe r i s .  

1. Thujopsis  Sieb. & Zucc. 

Evergreen  forest  tree with a pyramidal  head.  Leaves  decussately  opposite,  con- 
vex  above and somewhat sac-like.   Flowers monoecious, s o l i t a r y  and terminal;  stamin- 
a t e  CylCndric;  cone  subglobose,  with  8-10 wedge-shaped scales; seeds 5 t o   each  
sca l e ,  compressed. 

A monotypic  Japanese  genus. 

1. Thujopsis  dolabrata  Sieb.  & Zucc. Hatchet-leaved  Arborvitae. 
d 

Leaves glossy green  above,  si lvery  white  beneath,   rounded  at  apex, the upper 
and lower  appressed,  the  lateral  spreading,  hatchet-shaped;  cones 1/2" long;  scales 
re f lexed  at apex. t 

S t r e e t  
A na t ive  of  canyons and moist   sfopes of Japan. TWO young t r e e s   a r e   a t  9 Lasuen 

2. Libocedrus End 1. 

Evergreen  aromatic  trees,  with f ibrous  bark and f l a t t ened   sp ray - l ike   b ranch le t s  
Leaves sca l e - l i ke ,   imbr i ca t e   i n  4 rows. Flowers  monoecious;  staminate  with 12-16 
stamens;  pollen-sacs 4 .  Cones oblong,  with 6 s c a l e s ,   t h e  lower p a i r  much rédu-ced, 
on ly   the   middle   pa i r   fe r t i l e ;   seeds  2 to each  scale,  winged. 

western  South  America, New Zealtnd, New Caledonia, New Guinea, Formosa  and south- 
western  China. 

A genus of about 8 spec ies ;  one ís  a Ca l i fo rn ia  species, t he   o the r s  are i n  c 

Leaves  yellowish  green,  appearing  in whorls of 4 ,  t he   l a t e ra l   nea r ly   cove r ing  
the  obscurely  pit ted  inner  ones;   cones 4/5" long,  about 1/3'1 th i ck ;   s ca l e s   w i th  a 
short   recurved mucro. 

Tree sometimes 150'   high,  with  an  irregularly  lobed  trunk  tapering from a broad 
base, and a reddish brown, fibrous  bark.   Native of t h e   S i e r r a  Nevada, and the  Inner  
Coast  Ranges,  extending  from  southern Oregon t o  northern Lower Cal i forn ia .  The row 
of t r e e s  back  of the  Engineering  Buildings i s  of t h i s   s p e c i e s .  Other trees a r e  
planted  elsewhere on the  University  grounds. 

3 .  Thuja L. Arborvitae. 

Evergreen  trees with t h in   s ca ly   ba rk  and decussate   scale- l ike  leaves.   Flowers  
monoecious; staminate  ovoid,  with 4-6 pollen-sacs. Cones ovoid-oblong, erect or 
drooping,  maturing i n  one  season; scales 8-12, the  middle 2 or 3 p a i r s   f e r t i l e .  

Four spec ies  are recognized  in  this  genus,  two i n  North  America.-and two i n  Asia 

Cones pendulous;   scales   thin,   wi th  a minute mucro. 1. T. p l i c a t a .  
Cones e rec t ;   sca les   angled  on the  back,  with a s t o u t ,  recurved,   dorsal  %ook. 

2. T. o r i e n t a l i s  
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1. Thuja p l i c a t a  Don. 'Western Red Cedar. 

Leaves b r i g h t  green and glossy  above,  dark  green  beneath,  with  whitish  triangu- 
lar  markings;  cones  cylindric-ovoid,   scarcely over 112" long;   scales  8-10, e l l í p t i c -  
oblong,   usual ly   the 3 midd le   pa i r s   f e r t i l e ;   s eeds  compressed,  notched a t   t h e  apex, 
w i th  2 narrow  wings. 

A l a r g e   f o r e s t   t r e e  200' high  with  short   hor izontal   branches  of ten  with pendu- 
lous   t ips .   Nat ive  of northwestern  America,  extending  from  Alaska to northern 
Ca l i fo rn ia . -  A specimen ís i n  t h e   e a s t e r n   p a r t  of Encina  Garden  and  another i s  near 
Mausoleum Avenue. 

2. Thuja a r i e n t a l i s  L. Oriental   Arborvitae.  

Leaves acute ,   br ight   green,   with a small  dorsal  gland;  cones  erect,  globose- 
ovate, 3/4" long;   scales   usual ly  Q, oval;  angled on the  back and wi th  a dorsal   horn- 
l i ke   p rocess ,   t he  uppermost p a i r  s te r i le ;  seeds wingless. 

Pyramidal t r e e s  25' high o r  bushy.  Native of Persia and extending to eas t e rn  
Asia. There a r e  many garden forms of th i s   ex tens ive ly   cu l t iva ted   spec ies .  Abund- 
ant ly  planted on the  University  grounds.  

4 .  Cupressus L. Cypress. 
b 

Evergreen trees or   rarely  shrubs.  Leaves decussately  opposite,  appressed, 
smal l ,   sca le - l ike-  Flolqers  monoecious,  very  small,  terminating  short  branchlets. 
Cones globose o r  near ly  so, cons i s t ing  of 3-7 p a i r s  of p e l t a t e  woody scales,   each 
bearing many seeds,  maturing  the  second  year. 

Bxanchlets terete o r  quadrangular, not forming f l a t  sprays. 
Leaves g landless  or with  an  obscure  dorsal  gland. 

Branchlets   erect  or spreading, the u l t ima te   r a the r   sho r t  and s tou t .  
Ul t imate   b ranchle t s   t e re te   o r   near ly  so; cones usua l ly  1-114'' long  or more. 

Ultimate  branchlets  4-sided;  cones  globose, 1" or less broad. 
1. C. sempervirens. 

Staminate  cones subglobose, with  2 l a t e r a l   a n t h e r s  i n  each row; seeds 
d u l l   g r a y i s h  or b lack i sh  brown. 2. C. macrocarpa. 

Staminate  cones  oblong-ovoid,  with 3 anthers  t o  each row; seeds  xeddish 
br  own. 3 .  c. goveniana. 

Branchlets  usually  pendulous, the ult imate   terete ,   s lender ,   e longated;   cones . 

globose,  1/2"  broad. 4. C. to ru losa .  
Leaves  conspicuously  glandular and very  f ragrant .  5. C. macnabiana. 

Branchlets  f lattened,  forming  frond-like  sprays on long  pendulous  bFanches. 
6 .  C. funebr i s .  

1. Cupressus  sempervirens L. I ta l ian   Cypress .  

Tree a t t a i n i n g  $O' ,  t he  typical form with erect branches  forming a narrow 
columnar  head;  leaves  closely  appressed,  ovate,  glandless or  with  inconspicuous 
dark   p i t s ;   s tamina te   f lowers   cy l indr ic ,   wi th  4 l a t e r a l   a n t h e r s   i n   e a c h  row; cones 
oblong or subglobose, 1-1/4" long  or more, glossy;  seeds  nearly  1/4"  long,  reddish 
brown, wi th   l igh t -co lored   h i  lum. 

much cu l t i va t ed   i n   sou the rn  Europe. It is  the  type of the   spec ies ,   bu t  i s  not nov 
known i n   t h e   w i l d   s t a t e .  Comrr,only planted  on the  University  grounds.  

The columnar  form is the   c lass ica l   Cypress  of t h e  Greeks  and Romans, and i s  

l a .  CupreSSuS sempervirens  var .   hor izontal is  Gord. 

Branches  horizontal,  forming  a..broad  pyramidal  head, otherwise l i k e   t h e   t y p i c a l  

This  form is a l s o  cornon on the  Campus. 
f orm. 
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2. Cupressus  macrocarpa  Hartw.  Nonterey  Cypress. 

Branchlets   short  and s t o u t ,   a r i s i n g  from a l l  4 s i d e s  of t h e  twkg; leaves  dark 
green,   g landless   or   glands marked by a dark pit;   rhombic-ovate,   acutfsh;  staminizte 
flowers  subglobose,  with 2 l a t e ra l   an the r s   i n   each  row; cones  globose t o  oblong, 
3 / 4  t o  1-1/2"  long;  scales 8-12, with a short   obtuse umbo; seeds  sharply  angled, 
3/16" long, chestnut brown, with a conspicuous  light-colored  hilum. 

íng  branches ox, e s p e c i a l l y   i n  i t s  nat ive  habi ta t ,   wi th   horizontal   branches  forming 
a broad  flaG-topped  head* The Nonterey  Cypress,  which i s  t h e  most  abundantly 
p lsn ted  tree on the  University  grounds, is r e s t r i c t e d  i n  its w i l d   s t a t e  to two 
small groves  occupying  the two promontories, B i n t  Lobos and Cypress Point ,   that  
mark t h e  boundary of Carmel Bay. 

Tree a t t a i n i n g  40' or   occasional ly  70', broadly  oval   in   out l ine,   wi th   spread-  

3.  Cupwessus goveniana Gord. 

Branchle ts   a r i s ing  Erom a l l  4 s i d e s  of t h e  twigs, quadrangular;  leaves  ovate, 
acu te ,   g landless  or with  an  inconspicuous  dark  pit;  staminate  flowers  oblong,  with 
3 l a t e r a l  anthers; cones  subglobose or oblong, 1/2-3/4"  broad;  seeds  reddish brown 
with  hilum of s imi la r   co lor .  

open OF pyramidal  head.  Native of t he   coas t a l   r eg ion  of nor thern  and c e n t r a l  
Ca l i fo rn ia .  Two t r e e s   a r e  on e i t h e r  side of t h e   f i r s t   c r o s s - s t r e e t  between t h e  
Library and Che  Gymnasium. 

Tree a t t a i n i n g  50', with slender, spreading or erect branches, forming a broad.,,  

4 .  Cupressus  torultosa D O ~ .  Himalayan Cypress. 

Ul t imate   b ranchle t s   usua l ly   a r i s ing  from  only 2 s i d e s  of t he   tw ig ,   t e r e t e ,  , 

slender;   leaves  ovate ,   acute ,   b luish  green;   s taminate   f lowers   cyl indric ,   wi th   3-4 . 

l a t e r a l   a n t h e r s  i n  each row;  cones globose, 1/2" broad;  scales  8-10  with a small 
sharp umbo; seeds l i g h t  brown, glossy ,   f la t tened  and broadly  winged. 

pendulous  branchlets.   Native of t h e  Himalaya  Hountains.  Several  trees  are  arotlnd 
T a l l   s l e n d e r   t r e e   a t t s i n i n g  EO', with  short   hor izontal   branches and slender 

c the  Cactus  Garden. 

5. Cupressus macnabiana Murr. MacNab Cypress e 

Leaves ovate,  obtuse,  thickened at apex,  conspicuously  glandular and very frsg- 
rant;   staminate  f lowers  very  small ,   globose,   with 1-2 l a t e ra l   an theks   i n   each  row; 
cones  subglobose,  1/2-3/4"  broad; s c a l e s  usua l ly  6, with a prominent  conical umbo; 
seeds reddish  brown, with a broad  light-colored  hilum. 

Low spreading   t ree  or shrub,  or  sometimes  forming a pyramidal   t ree  20' high or 
more. Native of northern  California,   extending from Lake County t o  t h e   v i c i n i t y  of 
Mount §hasta, and also i n  Lassen  County. Seve ra l   t r ee s   a r e  between the  Library and 
University Avenue. Flowers  are  produced  abundantly  almost  the  year  round. 

6 .  Cupressus  funebris  Endl.  Funeral  Cyprcsso 

Branchlets somewhat f la t tened;   leaves  del toid-ovate ,   l ight   green;   cones  short-  

Tree  of ten 60', with  widespreading  branches  curved upward  and bearing  long, 
peduncled,  globose, 1/3" broad;  scales 8, with a shor t  mucro. 

slender,  pendulous  branchlets. Nativt., of China. Several trees are   near   the  Cactus  
Garden  and o t h e r s   a r e  on t h e  west s i d e  of University Avenue near   the  center  of the 
Arboretum. 
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5. Chamaecyparis  Spach. Fa l se  Cypress. 

Evergreen t rees   wi th   f la t tened   branchle t s   dense ly   c lo thed   wi th   oppos i te   sca le -  
l i ke   l eaves  i n  4 rows.  Flowers  monoecious on separate  branchlets;   Staminate  oblong, 
p i s t i l l a t e  subglobose. Cones g lobose ,   matur ing   the   f i r s t   year ;   sca les   abrupt ly  
d i l a t e d  and f l a t t e n e d   a t  apex,  with short prominent  points;  seeds 1-5 t o  each 
s c a l e ,   s l i g h t l y  compressed. 

regions of North  America and t o  Japan  and  Formosa. 
S ix   spec ie s   a r e  known.  They are   confined t o  t h e   A t l a n t i c  and Pac i f i c  Coast 

1. Chamaecyparis  lawsoniana  Parl. Lawson Cypress. 

Leaves closely  appressed to t he   f l a t t ened   f rond- l ike   b ranch le t s ,   b r igh t   g reen  
and wi th  a gland on t h e  back, paler   beneath with whieish  markings;  staminate  flowers 
red;  cone  about 113" broad,  red brown. 

Tree sometimes 200' high  with  horizontal ,   spreading, and usually  pendulous 
branches.  Native of the   coas ta l   reg ion   of  Oregon  and nor thern   Cal i forn ia .  A 
variable   species   with  over  60 garden forms. Young trees are  along  Alvarado Row, 
o t h e r s   a r e  ira t h e  Arboretum  but  they  endure  our dry  season  badly. A handsome speci-  
men i s  i n  t he  lawn a t  the Stanford  Residence and another i s  a t  9 Lasuen S t r ee t .  

6 -  Juniperus L. Juniper o 

Evergreen trees with  opposite or t e r n a t e ,   s c a l e - l i k e  o r  needle-shaped  leaves. 
Flowers  are  dioecious o r  monoecious,  minute;  staminate  ones  oblong-ovate;  anthers 
with 4-8 pollen-sacs.  Cones globose or oblong,  with 2-3 s e r i e s  of  fleshy  coalesce.nt 
scales,   berry-like,   maturing the second year. Seeds  l-several ,  ovate, t e r e t e  o r  r 

angled. 

the Arct ic   Ci rc le   to   the   mounta ins  of the subtropical   regions.  
A genus  of  about 30 species  widely  scattered  over  the  northern  hemisphere from , 

Flowers   monoecious,   axi l lary;   leaves  jointed  a t   base,   spreading and needle-shaped. 

Fht~ers   d ioec ious ,   t e rmina l ;   l eaves  not j o in t ed   a t   base ,   o f t en   s ca l e - l i ke .  
1. J. communis. - 

Leaves a l l   a l i k e ,   i n   t h r e e s ,   s l i g h t l y   S p r e a d i n g ;   p r o s t r a t e   s h r u b .  

Leaves o f t en  of 2 kinds,  those on vigorous  shoots   in   thzees ,   acicular ,   those on . 
2. J. recurva  var .  squzmata. -- 

foliage  branches  in  twos,   minute and sca l e - l i ke .  
Trees; f r u i t  erect. 3 .  J. v i rg in i ana .  
LOW shrub  with procumbent  branches; f r u í t  pendulous Õn recurved  peduncles. 

4 .  J. sabina - 
1. Juniperus communis L. Common Juniper. 

Leaves widely  spreading,  jointed a t  base,   narrowly  l inear-  lanceolate,   sharp- 
pointed, 1/2" long  or less, concave  and wi th  a broad  white band above; f r u i t  sub- 
s e s s i l e ,   da rk   b lue  and glaucous, 1/4-1/3" broad. 

A small tree or erect  shrub.  Widely  scattered  over  the  northern  hemisphere. 
var iab le   spec ies   wi th  many geographica l   var ie t ies  and garden forms. One specimen 
in west of the Cactus Garden. 

la.  Juniperus communis var.   hemispherica  Parl .  

A low dense  shrub;  leaves 11311 long or less ,  s t o u t e r  and s t i f f e r   t h a n   t h o s e  of 

A geographical   var ie ty  found i n  the mountains of southern  Europe and northern 
t h e   t y p i c a l  form 

Afr ica+ One bush on t h e  west s i d e  of the  Cactus  Garden nea r   t he   t yp ica l  form. 
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lb.  Juniperus communis var.  oblonga Loud. 

Erect  shrub  with  widely  spreading  branches and pendulous  branchlets;  leaves 

A g e o g r a p h i c a l v a r i e t y ,   n a t i v e  of Transcaucasia. One specimen i s  west of 
strongly  concave,  the  longest 3/4" long. 

the  Cactus Garden. 

. 2 .  Juniperus  recurva Buch.-Ham. var.  squamata  Pasl. 

Leaves i n  th rees ,   s t r a igh t ,   s l i gh t ly   sp read ing ,   l i nea r - l anceo la t e ,  l/," long, 

P r o s t r a t e  shrub with  long  trailing  branches.  Native of t he  Himalaya Moutztains. 
sharp-poin ted ;   f ru i t  1/3" broad,  l-seeded. 

One specimen i s  on the  southwest  border of the  Cactus Garden. 

3 .  Juniperus  virginiztna L. Red Cedar. 

Leaves of leading  shoots   acicular ,  i n  threes ,   those of the   fo l iage   b ranches   in  
twos,  small and sca l e - l i ke ,   acu te  or  a c u t i & ;   f r u i t   e r e c t  on short  peduncles, 
globose or ovoid, 1/3" broad,  l-seeded. 

Tree with a mixímum he igh t  of about  10Q1,  with  spreading  branches and o f t en  
pendulous  branchlets. A var i ab le   spec ie s   w i th  many garden  forms.  Native of eas t e rn ;  
North  America. One t r e e   w i t h  wide,  spreading  branches and pendulous  branchlets i s  
e a s t  of the  Cactus  Garden, and another smaller and more compact specimen is west of 
the Cactus  Garden,  near 2. communis. 

4 .  Juniperus  sabina L. 

Leaves of leading  shoots  oEten  in  threes and ac icu lar ,   those  of ther'foliage 
branches  scale- l ike,   in  twos, obtusish;   f rui t   pendulous,  on elongated  curved 
peduncles,  globose,  l-3-seeded. 

Europe, and Asia.  There  are  several  staminate  specimens  along  the  border of t h e  
Cactus  Garden. 

A var iab le   spec ies   wi th  many garden  forms.  Native of eastern  North America, 


