
76

beh ind  G erm any, w here  pa tch es of m oors o r w oods a re  p re 
served as  n a tu ra l m onum ents on m uch the  sam e g ro u n d  as  an 
ea rth w o rk  o r a  ca thed ra l. I t  is fo rtu n a te , how ever, th a t  the N ew  
F o re s t is a  ch a rg e  of the  S ta te  and  will be p reserved  fo r  th e  en
joym en t of v is ito rs  an d  residen ts fo r ever. T h e  only fa te  to  be 
fea red  fo r th is  san c tu a ry  of n a tu re  is th a t  of spo liation  by too 
ac tive n a tu ra lis ts  w ho m ay v is it it.

Townsend’s Grass or Ricegrass
( Spartina Townsendii).

B y D r . 0 .  S tapf, F .B  S., Sec.-L.S.

Delivered as a General Lecture at Trinity Haii, January 25tlj, 1913.

"lpvU R IN G  the  la s t fo rty  y ea rs  a  g ra s s  m ade its  appearance  on.
th e  H am p sh ire  coast. I t  cam e no one know s w hence; it 

gained  g ro u n d  a t  first slowly and  unobtrusively , then  it sp read  all 
a t  once rapidly and , in p laces, to  a  tru ly  am azing  e x te n t, so 
m uch so indeed, th a t  it a lte red  com pletely th e  asp ec t of w ide 
stre tch es  of th e  fo reshore  an d  the  es tu arin a  reaches of th e  rivers 
from  C hichester H a rb o u r in  th e  E a s t to  Poole H a rb o u r  in the 
W e s t. I t  w as collected first a t H y th e , n e a r  S o u tham pton , in 
1870, b u t m is taken  fo r an o th e r  g ra s s  un til, in 1880, it w as 
recognised  as a d istinc t and  new  species by th e  b ro th e rs  H en ry  
an d  Jam es G roves, w ho nam ed it Spartina  T ow nsendii ,  a f te r  
F red erick  T ow nsend , the  w ell-know n au th o r of a n  excellent flora 
of H am psh ire . TJp to  six o r seven y ears  ag o  it w as ra th e r  a  
bo tan ica l curiosity . B u t w hen, in 1907, L o rd  M on tagu , of 
B eaulieu , called the  a tten tio n  of the  R oyal C om m ission fo r C oast 
E ros ion  to  th e  s ta rtlin g  rap id ity  w ith  w hich it took  possession  
of th e  fo resho re  of B eaulieu R iver, and  its possib le use as a  land 
reclaim ing  ag e n t, it becam e soon an  ob ject of public in te res t, 
un d er the p o p u la r nam e of “  rice -g rass. ”  T h is  nam e had  been 
picked  up by L ord  M on tagu  from  som e people w ho told him  th a t  a 
few  years p reviously  th e  g ra s s  w as in troduced  accidentally  by 
a ship th a t  foundered  in the  Solent. T here  is, how ever, no con
firm ation  of th e  sto ry , no r is the nam e “  rice -g rass  ”  ap p ro p ria te , 
a s  .¿he g ra s s  h as  n o th in g  to  do w ith  any  of the cu ltiva ted  o r  wild 
rices. In  books, it has  also been called “  T o w n sen d ’s cord- 
g r a s s ,”  co rd -g ra ss  being  the  E n g lish  equ ivalen t of “  Spartina:” 
(from  Spart.um,  L a tin  fo r E sp a rto  g ra s s  o r a  cord m ade from  it). 
B ut th is  ag a in  is a m isnom er, traceab le  to  a confusion w ith  a 
k ind  of ru sh  used fo r m ak in g  cords.

T o w n sen d ’s S p a rtin a , o r T o w n sen d ’s g ra s s— as it m ig h t 
briefly be called— belongs to  a  sm all g en u s of g ra sse s  w hich are  
m ostly  na tives of the A tlan tic  co ast of A m erica. O nly one 
species, Spartina  stricta,  is really ind igenous to  E u rope , w here 
It occurs here and the re  in litto ra l m arshes from  L incolnsh ire and
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H olland  to  the  S tra its  of G ib ra lta r, and  in an  iso lated  a re a  a t 
the  head  of the  A driatic. T w o o th e r species of well-knowta 
A m erican  o rig in  have becom e estab lished  in E u ro p e  since th e  en d  
of the e ig h teen th  o r the  beg inn ing  of the  n ine teen th  cen tu ry , 
S. juncea  in the M ed ite rran ean  and  5 . alterniflora  in the  inner
m ost co rn e r of the  B ay of Biscay and in S ou tham pton  W a te r . 
T o w n sen d ’s g ra ss  differs from  all of them , and  a t  the sam e time, 
it h as  no t been recorded  from  anyw here ou tside its E ng lish  a rea , 
excep ting  tw o F rench  s ta tio n s  n ea r  C herbou rg , w here it h a s  m ade 
its  appearance w ith in  the  la s t tw o or th ree years.

I t  is a v igo rous, s to u t, stiff g ra ss , s tan d in g  usually  ab o u t 
2-2% fee t h igh , b u t occasionally  m uch dw arfed , o r d raw n  o u t and' 
then  a tta in in g  a  h e ig h t of from  3-4 feet. I t  g row s m ainly in the  
so ft g ro u n d  of the m ud flats w hich are  so com m on on the  H am p 
sh ire  co a s t an d  the  ad jo in ing  po rtio n s of the co asts  of D o rse t an d  
Sussex  and  in the  tida l reaches of th e ir  rivers. I t  ancho rs itself 
in th e  m ud by long  vertically  descending roo ts, w hilst an o th er se t 
of roo ts, sh o rt b u t abundan tly  divided and in terlaced , sp read s all 
round  from  the  b ase  of the  stem s and  th e  nodes of sto lons close 
to  the  su rface  of the m ud. I t  g ro w s in tu fts*  which often  assum e 
g re a t  d im ensions and  a  rem arkab ly  c ircu lar shape. Such c ircu lar 
pa tches, o r clum ps, m ay m easure  any th ing  betw een 3 and  15 fee t 
in d iam eter and even m ore. T he g ra ss  ow es th is  pecu lia r g ro w th  
to  the production  of num erous underg ro u n d  b ranches o r sto lons, 
w hich g row  ou t from  the buried  stem  bases radially , and  m easure  
from  a few  inches to  several feet. Inequality  in the density  of 
the  m ud, ad m ix tu re  of sand , pebbles or la rg e r stones and  o th e r 
conditions m ay favou r developm ent in one o r the  o th e r d irection , 
w hen the  c ircu lar shape of the  clum ps g ives w ay to  irre g u la r  
shapes, o r it m ay be th a t  tw o o r m ore clum ps m eet in the course 
of expansion  and  fuse, and  finally m any clum ps m ay u n ite  and 
form  reg u la r  m eadow s w ith  a  dense m atted  g ro w th . T h e  leaf- 
b lades a re  rig id , long  and  long-poin ted , s tan d in g  off a t ang les of 
60 to  70 degrees, and  b rig h t g reen  o r  sligh tly  g laucous. L ike 
all the  S p a rtin a s  it h a s  th e  sp ike le ts closely a rran g e d  in stiff, 
one-sided sp ikes w hich sp rin g  from  a com m on ax is and are- 
erect, so th a t  they a re  alm ost o r qu ite  applied to  each o ther. 
T h ere  a re  usually  4-7 of them , b u t s ta rved  specim ens m ay have 
only tw o, an d  lu x u ria n t specim ens as m any as  eleven. T h e  very 
p re tty , fea thery , w hite  s tig m as ap p ear before the  an th e rs , and 
p e rs is t a long  tim e, apparen tly  in a  fresh' condition . T h e  g r a s s  
beg in s to  flower in the la tte r  p a r t  of Ju ly , and the  flow ering is 
m ost p ro fuse  in  A u g u st and  Septem ber. Som e ind iv iduals, how 
ever, lag  m uch behind, and  m ay be found in bloom  as la te  as 
the  end of D ecem ber. As each  sp ike le t co n ta in s  only one flower,, 
it also has only one g ra in , w hich rem ains tig h tly  enclosed in its 
husks. T h e  g ra in  h as a  very  th in  shell and  an  unusually  large* 
g ree n  em bryo, w hich frequen tly  g ro w s o u t and  p ierces the shell,

*See plates I. and II . accompanying Mr. Sherring’s noté on Spartina, 
Townsendii in Proc. Bournemouth Nat-. Sc. Soc. iv ., p. 49.
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•or pericarp . T h e  sp ike le ts becom e easily  detached  w hen ripe, 
drop  in to  the w ate r and  leave th e  bare  sp indles s ta n d in g  up stiff 
like spears until they b rea k  dow n along  w ith  the sterns, which 
g rad u a lly  decay d u ring  th e  w in ter and  sp ring . T h e  ripening of 
the g ra in s  takes  place m ostly  in O ctober. A bundan t as  the 
flow ering is year a f te r  year, the  fru itin g  is very  uncerta in . In 
O ctober, 1907, I found only few  perfec t g ra in s  of T o w n sen d ’s 
g ra s s  in the Isle of W ig h t, w hilst a f te r  the  h o t sum m er of 191 x 
th e re  m ust have, been m illions of them  in the L ym ing ton  beds 
alone. In  fro n t of the Pylew ell E s ta te  and  to  th e  ea s t of it, there 
w as, a t  h igh  w a te r-m a rk , a long  band  of chaff, w hich, on 
e x am in a tio n , consisted  a lm ost en tirely  of sp ikele ts of the  g ra ss . 
A good handfu l tak en  up a t  random  num bered 1882 sp ikele ts, 
of w hich, how ever, only 193, o r a little  over io  p er cent, con
ta in ed  apparen tly  sound g ra in s . T hey  w ere sp ikele ts ca s t out. 
M ost of those w hich had  good g ra in s  m ust have sunk  on the 
m udfla ts. S am ples tak en  up front i - i |  feet below  h ig h w ate r-m ark  
show ed a p e rc en ta g e  of over 60 good g ra in s  in  th e  100. 1912
w as ag a in  a bad  y ea r fo r the m a tu rin g  of the g ra in s . T h e  bo ttom  
of the m udfla ts is overrun  w ith  a delicate film of filam entous Algae, 
and it is by the ir fine th rea d s  th a t the  sp ikele ts w hen sink ing  are 
c a u g h t and  g radua lly  so fixed th a t they rem ain  th e re  until they 
g erm in a te , when the  seed ling  becom es quickly and  firmly es tab 
lished by the rap id  g ro w th  of the  roots.

T h e  presence of m ud is an im p o rta n t fac to r in th e  fo rm a
tion of colonies of T o w n sen d ’s g ra ss . I t  need n o t be necessarily  
p u re  m ud, a lthough  the g ra ss  is m ost generally  an d  abundan tly  
found on such, b u t if th e re  is an ad m ix tu re  of sh ingle and  sand 
it m ust no t exceed a ce rta in  am ount. As all the m udfla ts are 
form ed in com paratively  qu ie t w a te rs , w e find the  g ra ss  confined 
to  these  and  en tirely  ou tside the zone of heavy su rf and  s tro n g  
tides. O n the flats them selves th e  lim it to  w hich the  g ra s s  can  
sp read  is determ ined  by the dep th  a t  h igh  tide. A lthough  the 
g ra ss  can  s tan d  m uch subm ersion , 2^-3 feet of w a te r a t  o rd inary  
h igh  tide  seem to  be th e  m axim um  it can  bear. T h is  2-§-3 feet 
line determ ines the o u te r  lim it su itab le  fo r the  g ra ss . T h e  inner 
o r  landw ard  lim it lies close to , b u t still clearly  below' h ig h w ate r-  
m ark . T h is  is also  tru e  of b ack w ate rs  and  the  es tuaries  of rivers. 
W ith in  those  lim its the g ra s s  h as  a p rac tica l m onopoly in so fa r 
a s  flow ering p la n ts  a re  concerned, no o ther species assoc ia ting  
w ith  it, ex cep t in p laces Spartina  alterniflora.

T h e a re a  occupied by th e  g ra s s  on th e  S outh  C o ast of E n g 
land  ex tends a t  p rese n t from  th e  en trance  to C h ichester H arb o u r, 
n e a r  W e s t W itte r in g  in the  E a s t to  the  S ou thern  and  W e ste rn  
shores of Poole H a rb o u r in the W e s t, covering  several thousand  
acres, the  la rg e s t beds being  those  on the  W e s t side of S ou th am p 
to n  W a te r ,  in L ym ing ton  H arb o u r, in H u rs t C astle  B ay, and  a t 
th e  m outh  of B eaulieu R iver. T he S p a rtin a  bed betw een  H y the  
and  C alshot C astle , probably  th e  o ldest and the m ost com pact, 
is  abou t five m iles long  and 400-600 y ard s  w ide, and covers over
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■8oo acres. T h a t of L ym ing ton  is of a tr ia n g u la r  shape, w ith  a 
m axim um  len g th  of six m iles and a  m axim um  w idth  of alm ost 
on e  mile. Includ ing  the  w ate rw ays and  so-called “  la k e s ,”  or 
o pen  shee ts  of w a te r, it m ay be estim ated  a t  betw een  tw o and 
th ree  sq u are  miles.

I t  has  already  been sta ted  th a t  the first record  of T o w n sen d ’s 
S p a rtin a  d a tes  back  to  1870, w hen it w as collected near H y the , 
b u t m is taken  fo r the  old E ng lish  Spartina  stricta. T h e  ex ten t of 
th e  S p a rtin a  beds near H y th e  as  they w ere then , ca n n o t be 
e s tim a te d  exactly , b u t they ca n n o t have been e ith er very la rg e  
o r  old, a s  no b o tan is t could have overlooked them . L a te r  on, 
in th e  seventies andi ab o u t 1880, it w as sta ted  by the  b ro th e rs  
G roves to  occur in considerab le abundance on the m udflats above 
a n d  below  H y th e , w here it w as conspicuous am ong  colonies of 
Sp a r t in a  alterniflora. In  1883 it had not yet travelled  beyond 
C rack n o re  H ard , tw o m iles no rth  of H y th e  P ier, b u t in 1887 it 
w as already  recorded from  S ou tham pton . T hen , tow ards the 
en d  of the e igh ties, som eth ing  occurred  th a t favoured  th e  sp read 
ing  of the g rass . F o r  in 1893 several s tro n g  pa tch es of it w ere 
observed  by the b ro th ers  G roves n ea r Y arm outh , and in the sam e 
y e a r  it m ade itself noticeable a t  the m outh  of N ew ton  R iver. 
T w o years la te r  it w as found by S tra tto n  in little creeks on the 
w est side of M edina R iver. All th is  w as in th e  Isle of W ig h t. 
B u t it also travelled  eas tw ard s . In  1899 it w as, fo r the first 
tim e, collected n ea r B osham  and  C h ichester, in 1900 in H ay ling  
Island  and n ea r H av a n t and  E m sw o rth , in 1901 in T horney  
Is lan d . T h is w as a t  the  ea s te rn  end of the a rea . O n the  w estern  
side w e find it first recorded from  th e  L ym ing ton  area  in 1903. 
T w o  y ears  la te r  D r. J. Cosm o Melvill found the sa lt m arsh  
n ea r K eyhaven (in the sam e area) overrun  w ith  it, a lthough  nine 
o r  ten  y ears  previously  the re  w as no trace  of it there. By th a t 
tim e it had  also  estab lished  itself in B eaulieu R iver. By 1907 it 
h a d  run  up th e  river to  w ith in  half-a-m ile of B eaulieu v illage, 
fo rm in g  in p laces dense beds. In  Poole H a rb o u r it ap peared  in 
1899, w hen M ansel-P leydell po in ted  o u t a single sm all clum p in 
the  ro ad stead  of Poole. In  1905 it w as found in som e quan tity  
by  the F ev er H osp ita l, w hereas in 1907 it w as described a s  occur
ring  in the H arb o u r in hundreds of clum ps. T h ere  w as then 
lit tle  of it to  the so u th -east of P a rk s to n e  B ay, and the  la s t clum p 
w as observed in a sheltered  position  w here W e s t R oad  com es 
dow n to the shore. T o-day  it has  advanced  a lm ost to  the  H aven. 
In  1907 the  clum ps could be coun ted  in H ole B ay. Since then 
they  have m ultiplied enorm ously , and in m any p laces run 
to g e th e r . M r. S h errin g  also traced  it all over the w estern  
bays and creeks of Poole H arb o u r. T h e  g ra ss  also 
o ccu rs on the N o rth  C oast of th e  Isle of W ig h t, from  
K in g ’s Q uay  to  n ea r B instead , in the H am bie’ R iver, 
and in a few  o ther places on the east side of S ou th am p 
ton  W a te r ,  and  in P o rtsm o u th  and L an g sto n  H arb o u rs . Som e 
six  o r  seven y ears  ag o  a sm all colony w as reported  from  L ittle-
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stone , in th e  R om ney M arshes ; bu t, ow ing  to  the b an k in g -u p  
o í the creek  w here it w as found , it has  since d isappeared . T he 
la tes t add ition  to  th e  a re a  w as m ade by the  d iscovery  of som e 
colonies in the  es tu a rie s  of th e  R ivers S a ire  and  V ire, in the 
P en insu la  of C herbou rg , abou t 100 m iles due S ou th  of the Isle of 
W ig h t.

T he d ispersal of the seeds is, no doub t, m ainly due to  th e  
action of th e  w a te r  into w hich the sp ike le ts  fall w hen detached . 
O nce in the  w a te r  they  w ould float abou t un til w a te rlo g g ed . S om e 
w ould sink  in the  neighbourhood  of the  p a re n t p la n t, b u t m any 
w ould be ca rried  by th e  tides o r cu rren ts  e ith er to  the  shore  o r  
along  th e  shore , o r  even across es tu a rie s  an d  s tra i ts  before they 
sink , and , under favou rab le  conditions, s ta r t ,  in due course , new  
colonies. B irds m ay also  have been d isp ers in g  ag e n ts , a lthough  
it is doub tfu l th a t  they  ev e r played an  im p o rta n t rôle in th a t 
respect, except in so fa r  as they m ay have ca rried  sp ike le ts to 
localities w hich, by the o rd inary  action  of tides and  cu rren ts , could 
no t be reached. T h e  sam e m ay be said  of m an and  his sh ipping. 
B u t a p a r t from  seeds, d ispersal m ay also ta k e  p lace  th ro u g h  
detached  pieces of sto lons, such as  a re  found floating  o r c a s t 
ou t on the  shore a f te r  heavy gales.

V arious theories have been advanced  to exp lain  the first 
ap p earan ce  of th e  g ra s s  in the  E ng lish  flora. T h e  m ost p lausib le 
w ould seem  to be th a t it w as due to  acciden ta l in troduction  from  
a fo re ign  coun try  ; b u t our p resen t know ledge of the  genus and 
its d istribu tion  does n o t su p p o rt it. A no ther su g g estio n  is th a t  
T o w n sen d ’s g ra s s  a ro se  as a sp o rt o r m u ta tio n  from  Spartina  
stricta,  w hich form erly  used to  g row  on the  shores of S o u th am p 
ton W a te r . Spartina  stricta  is, how ever, a singu larly  uniform  
and conservative  species th ro u g h o u t its  a rea , ra th e r  receding 
than  advancing , and  slow  in ad a p tin g  itself to  ch an g ed  conditions. 
I t  is evidently  no t the  m ateria l from  which one m ig h t expect 
sp o rts  o r m u ta tio n s to  sp rin g , so d is tin c t and v ig o ro u s as  T o w n s
e n d ’s g rass .

T here  is, how ever, a th ird  theo ry  w hich is m ore 
plausible. A ccording to  it, T o w n sen d ’s S p a r tin a  a ro se  from  
a cross betw een  S. alterniflora  and  S . stricta.  S. str icta  does 
not a t  p resen t occur in  th e  neighbourhood of S ou tham pton  .or 
in S ou tham pton  W a te r ;  b u t w e know  fo r ce rta in  th a t  it d id so 
not^very long  ago . S . alterniflora  is com m on in the Itchen  R iver 
and  also found in various places a t  the head  an d  on both  sides 
of S ou th am p to n  W a te r .  .T h e re  w as, no doub t, sufficiënt 
opportun ity  fo r  th e  tw o species to  hybrid ise. U n fo rtu n a te ly  it 
has  no t been possib le so fa r  t a  produce artific ia l hyb rid s of S. 
alterniflora  and  S . stricta.  T h e  evidence in fav o u r of th is  theory  
is, the re fo re , necessarily  circum stan tia l. I t  res ts  p artly  on the 
s tru c tu re  an d  th e  g en e ra l behav iou r of th e  g ra ss , and  p artly  on 
the  occurrence of a  n a tu ra l hybrid  betw een th e  sam e tw o p a re n ts  
in an o th er p a r t  of th e  w orld and its  ex trem e sim ilarity  to T ow ns
en d ’s g ra ss . As to  s tru c tu ra l ch a rac te rs , the re  is no doubt th a t
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m any of them  m ay be considered as  in te rm ed ia te  betw een those 
of S. alterniflora and S. stricta, a lthough  they are  frequently , 
m ore o r less, obscured by th e  rem arkab le  read iness w ith  which 
T o w n sen d ’s S p artin a  responds to  ex terna l conditions, now  d w arf
in g  dow n to th e  m odest size of S. stricta,  now ru nn ing  up to 
and  even exceed ing  the h e ig h t of fine exam ples of S. alterniflora. 
S im ilarly , its rem arkab le  v igou r, its  p ronounced instab ility , and 
its vary ing  fertility , very m uch enhanced  in ce rta in  years and 
a lm ost suppressed  in o th e rs , m ay be adduced in favou r of the 
hybrid  n a tu re  of the  g ra ss , a s  those  conditions are tra i ts  frequently  
observed in hybrids. B u t th e  s tro n g e s t evidence seem s to  be in 
the follow ing f a c t :— Spartina  alterniflora  and S. stricta  m eet o u t
side th e ir  E ng lish  a re a  only in one o th e r place, nam ely, the 
es tu a ry  of the  B idassoa R iver, S outh  of B ayonne, in the  Bay of 
B iscay. T h ere  they g row  in term ixed , and am ong them  has been 
found  th e ir  hybrid . F oucaud  described it in 1895, and nam ed it 
Spartina  N eyrau ti i ,  a f te r  its d iscoverer, N ey rau t. N ow  th is 
S . N eyrau ti i  is so sim ilar to  S. Tow nsend ii  th a t F oucaud  p ro 
claim ed both  as  hybrids from  th e  sam e p aren ts , exp lain ing such 
differences as  th e re  a re  by th e  assum ption  th a t S. alterniflora  w as 
the  fem ale p a re n t in the  case of the B idassoa cross, and S. stricta  
in th a t of the  E ng lish  p lan t. T h e  fac t is very rem arkab le , and 
the a rg u m e n t deducible from  it fo r the hybrid  orig in  of T o w n s
en d ’s g ra ss  has  alm ost the force of experim ental proof.

T h an k s  to  its v ig o u r and  occasional fertility , T o w n sen d ’s 
g ra ss  has , in a com paratively  sh o rt tim e, conquered thousands of 
acres of b a re  m ud-land, it has  invaded and , in p laces, m uch 
reduced the beds of Spartina  alterniflora  in S ou tham pton  W a te r ,  
and even a ttac k ed  the  m arshes w hich so fa r have been the hom e 
of Spartina  stricta. H ow ever, its  principal dom ain  is and will 
p robably  for ev e r be the  m udflats from  one to th ree  fee t below 
h igh  w ate r-m ark . H ere  the  ch an g es b ro u g h t abou t by T o w n s
en d ’s g ra ss  a re  rem arkab le . I t  is no t only th a t the aspec t of 
the flats is a ltered , the  eye m eeting  g re a t expanses of g reen  com 
p arab le  to  m eadow s o r  cornfields, w here the re  w as previously  a 
m onotonous sheet of g rey  a t  low- and  half-tide, also the  anim al 
life on the flats and  th e ir  physical ch a rac te r  is undergo ing  a 
change. T o m ention only a few  econom ically in te restin g  effects 
on the fau n a  : in m ore th an  one place the  la rg e r  m olluscs w hich 
w ere collected fo r food have d isappeared  ; w ith the  arrival of the 
g ra s s , ee l-spearing  has been seriously' in terfered  w ith , w hilst even 
duck shoo ting  h as  been spoiled ow ing to the  b ird s finding a 
w elcom e cover in the dense g ra ss  belts. B u t the  m ost im p o rtan t 
change  concerns the physical conditions of the flats. I t  is obvious 
th a t  the copious system s of roo ts and sto lons m ust con tribu te  
to  the s tab ilisa tion  and  solidification of the m ud. In  addition  to  
th is  b ind ing  action  the  stem s and low er leaves and leaf-bases 
ac t as a very  effective s tra in e r  on th e  w ate r, w hich is charged  
w ith  solid partic les  b ro u g h t dow n by the s trea m s, ca tch ing  and 
p rec ip ita tin g  them . T h e  resu lt is an  acce lera ted  and increased
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deposition  of m ud over the a re a  ten an ted  by the  g ra ss .  ̂ T h e  
level of the m udbank  becom es raised , the m ud itself firm er. 
F u rth e r , the decay of each y e a r 's  g ro w th  enriches g radually  the 
mud w ith  n itra te s  and sulphides and  o th e r sa lts , and  p rep a res  it 
for the reception  of types of v eg e ta tio n  w hich w ere until then 
excluded from  it. O n the landside of the  S p a rtin a  belt, w here 
the re  is only a  foot of w a te r a t h igh-tide , a  g ro w th  of Aster  T r i
polium  an d  Obione portulaccoid.es sp rin g s  up am ong  th e  g ra ss , the 
first hera ld s of the rec lam ation  of land  th a t  has  set in. If the  
process continues the m uddy fo reshore  will g rad u a lly  be replaced 
by terra firma.  B ut an o th er effect is m ore im m ediate , th a t  of 
the p ro tec tion  w hich the g ra ss  affords to  the  shore behind it 
ag a in s t the  erosive action  of the  sea. T h e  stem s of the  g ra ss  
opposing  them selves in th e ir  m illions to  the  on ru sh in g  tides, to 
cu rren ts  and  the w ind-driven sea ac t like a n a tu ra l b rea k w a te r 
to  the shore behind them . I t  m ig h t be feared  th a t the g ra ss  
would becom e a nu isance to  n av ig a tio n  by b lock ing  up the  w a te r
w ays; b u t th is  is no t the  case . B ound to  shallow  w a te r , it is 
no t likely to  invade the deeper w a te r  channels. O n the  co n tra ry , 
th e  consolidation  and g rad u a l elevation  of the  g ra ssg ro w n  flats 
along  them  tends to  increase  the  scouring  action  of the  cu rren ts  
and  tides on the sides and bo ttom s of those w ate rw ay s, m ak ing  
th e ir  b an k s steeper and increasing  th e ir  depth .

T h ere  is no reason  why artificial p lan ta tio n s  of T o w n sen d ’s 
g ra ss , u nder conditions co rrespond ing  to  those  of its  native  
h a b ita t, should  no t be successful. P ro p a g a tio n  by division is 
easy , and  the  g ra ss  tak es on well and g row s rapidly , a s  ex p eri
m en ts m ade in the  M edw ay R iver and in  N ew  Z ealand  show.

W h e n  th e  g ra ss  is young  the  leaves and  stem s are  succulent 
and  sw eetish , an d  ca ttle  and horses relish it. S everal A m erican 
species of S p artin a  a re  cu t and fed to  horses and  ca ttle  on a
la rg e  scale. A nalyses of T o w n sen d ’s g ra ss , m ade on behalf
of th e  B oard  of A gricu ltu re , show  th a t  fo r n u tritio u s  qualities it 
is qu ite equal to  its A m erican allies, and  m ay be classed  a s  a 
good av e rag e  fodder g ra ss . O th e r  uses to  w hich the  g ra ss  has
been p u t and m igh t be p u t on a la rg e r  scale are  fo r th a tch in g ,
and , above all, fo r m ulching. I t  has  even been tried  fo r pap e r- 
ny ik ing , b u t w ith doubtfu l success.

The Native Plants of Britain and Germany : A 
Comparison.

By Miss C. A g n e s  R o o p e r .

Read before the Botanical Section, March 13th, 1913.

T N | b eg inn ing  m y p ap e r, I w ish  to  say th a t  th e  au th o rity  for 
the  ' s ta te m en ts  I am  ab o u t to  m ake is H e rr  D rude . T h is 

em inent G erm an b o tan is t, in com pany w ith  o th e r C ontinen tal
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and A m erican bo tan is ts , m ade a to u r th ro u g h  the g re a te r  p a r t 
of the B ritish  Isles du rin g  the sum m er of 1911. T h e  to u r  w as 
u n d er the auspices of the B ritish  V ege ta tion  C om m ittee. H e rr  
D ru d e ’s criticism  on th e  B ritish  F lo ra  in co n tra s t w ith  th a t 
of G erm any w as th a t, a lth o u g h  it possesses b u t few  ind igenous 
p la n ts  w hich do no t also belong to  the  G erm an F lo ra , yet it is 
a  very  in te restin g  one, fo r it rep resen ts  the F lo ra  of G erm any 
a t the  close of the B altic lee  A ge, w hen the B ritish  Isles still 
form ed p a r t  of the C on tinen t and , consequently , shared  its 
veg e ta tio n . A fter th e  separa tion  had  tak en  place and  the  B ritish  
Is lan d s  had  been form ed th e ir  d istance from  the  m ain land  had  
th is  effect on the ir F lo ra , th a t  it rem ained  p u re r  th an  th a t  of 
G erm any w hich w as so exposed to  ex traneous influences as  to  be 
m uch m odified and a ltered  by them . E xam ples of the surv ival of 
th is  very  anc ien t F lo ra  in all its  in teg rity  a re  no t w an tin g , b u t a re  
sc a tte red  here and th e re  over o u r islands. F o r instance the  shore 
of the  Bay of G alw ay is covered w ith  the shrubby P o ten tilla  
w hich is also  a  n a tiv e  of G erm any and  of C en tra l E urope . H e rr  
D rude in fac t s ta te s  it a s  h is opinion th a t  in m odern  tim es the  con
d itio n s of veg e ta tio n  over the la rg e r  po rtion  of the B ritish  Isles 
a re  so uniform  as to  fu rn ish  th e  conditions fo r the developm ent 
of ch a rac te ris tic  fo rm s in the ir som ew hat ex tensive a re a  from  the 
g en e ra l stock  of the  w est an d  no rth  E u ropean  F lo ra  w hich has  
been p rese n t o r invaded these  islands since th e  lee Age. A t least 
on th e  low er hills up to  a h e ig h t of ab o u t 100 m etres a un iform ity  
is ap p a ren t m arkedly  d iffering from  w h a t we find in mid G erm any 
in  the  E n g lish , S co ttish , and to  som e ex ten t also in the Irish  
F lo ra . T h e  w oods of the  sou th  and  ea s t E ng lish  v eg e ta tio n  
reg ion  show  a  s tr ik in g  deficiency as  com pared  w ith  those of th e  
G erm an  p la in s and  hills in the absence of Pinus sylvestris.  T h is 
tre e  though  very  ab u n d a n t on sandy  soils is not generally  re 
g a rd e d  as  a  na tive  in th e  so u th -east of E ng land , though  it w as 
ap p a ren tly  genera l in early  post g lacia l tim es. I t ow es its p re 
valence in som e of the  N ew  F o re s t h ea th s  to  its in troduction  into 
O cknell C lum p in 1776, th o u g h  th e re  is som e evidence of its 
m uch  ea rlie r  occurrence in th e  d istric t. In  a genera l w ay the  
trees  and sh rubs of th e  B ritish  Is lan d s offer a g re a t difference 
from  those  of G erm any. O ur w oods and coppices do not p resen t 
th e  sam e varie ty  as the G erm an. In  E ng land  the re  is lack ing  
th a t  deligh tfu l m ix tu re  of various trees offered by a mid G erm an 
valley, w here behind A lders (Ainu  s g lu tinosa, A inu  s incana ) ab sen t 
from  E n g lan d , Carpilius Betu lus  (H ornbeam ) is m ixed w ith  Acer  
platanoides  (N orw ay M aple), U lm us  (Elm ), Tilia  (Lime) and 
o thers on the  valley sides, g iv ing  p lace to  B eechw oods w ith  Picea  
and Abies,  and  m ak ing  w ay fo r Pinus sy lvestris  (Scotch P ine) on 
th e  steeper and  d rie r slopes. O n the o th e r  hand  our H ea th lan d s, 
m ore especially those  of the N ew  F o re s t apparen tly  possess a 
r ich e r and  m ore beau tifu l F lo ra  th a n  those of mid G erm any. 
Erica Tetralix , N a r thec ium  (Bog A sphodel) and H yper icum  Elodes  
{M arsh St. Jo h n ’s W o rt) , the  m asses of w hich adorn  our hea th s a re


