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Standing crop and production estimates of selected M arion 
Island plant communities 
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Standing crop and a/uJI'e-growul standing hiomass increa.'it!S 
durin}J the• ;:rowtli season are provided for titre'(' plant com­
munities on Mm·ion Island (sub-Antarctic). Tlte l'a!ues support 
prerious ohsermtion1 tltat low-altitude sub-Anwrctic l'egetatiom 
accumulate• /argr quantities o( ahon•ground plant matter am/ 
that tltey are JJ/Ore productive titan mosr norrltem ltrmisplwre 
tundra t'l!lf<'f(ltions. 

Introduction 
Despite recent efforts inspired by the International Biologica l 
Programme, little is known regarding the p rimary p roduction 
and s tanding crops of sub-Antarctic 'ege tation. Available 
data to date are confined to Macquarie Island (Jenkin. 1975) 
and South Georgia l ~ land (Smith & Walto n, 1975). Huntlcy 
( 1972) and Smith ( 1976, 1977) provide standi ng crop va lue!> 
of several lowland p lant communities on Marion Island. 
Additional information for three of thc:.e communities 
Cfernbrakc. Amena mage/lanica drainage-line and lu~~ock 

grassland) on the island's eastern c.:oas tal plain is presented in 
this account. and. preliminary c~timatcs o r their annual 
production are prO\ ided. Comprehensive de:.criptions of the 
communi tic~ arc pro' ided in Smith ( 1976). 

!Vlethods 
The slanding crop values shown in T able I are those at the 
appro,imatc time of maximum abO\C-ground biomass in the 
g rowing season and were derived rrom the harves ted quadr<ll 
method described in Smith ( 1976). Primary production w:1s 
estimated in two ways: (a) as the ditl'erence between peak 
b iomass (living material) and that at the start of the growing 
season, and (b) the difl'erence between the corresponding 
standing c rop (living and dead ma terial) values. 

Results and discussion 
Biomass and standing crOJlS 

Standing c rop and produ<.:tion estimates for the three 
communities arc presented in Table I: so;ne values for l.imilar 
communities on other sub-Antarctic islands arc also provided. 
Only general concl usions ca n be d rawn from compariso11s 
between the islands since difl'ercnt methods have be::n used 
and the~e give values ''hich are known to vary. even within 
the same site (Walton. Grccne & Callaghan. 1975). In addi­
tion . b iomass va ries seasonally. As H oldga tc ( 1977) points 
oul. the re arc two statistical p roblems in comp:uing avai lable 
standing crop and productivity c~tim:lles from sub-Antarctic 
region~. namely the reliability and inter-comp:tr,tbility of the 
method:.. and the re lationship of the sample si tes to the 
localit ies in which they occur. None of these localit ies has 
been studied sutlicicntly wel l 10 provide data on 1:1e v,tri 1-

bility in biomass ami production within them. and m .my of 
the e~timates are dcri,ed from 'nnll a typical are:1s of ~hcl­
tered or highly produ<.: tive veget 11 ion. 

Mo~t o r the available data. however. indicate that large 
above-ground biomass value:, occur in sub-Antarctic 'egeta­
tion. in contra~t to tundra areas of the no:·thern hemisphere 
with thei r bitterly cold. continenta l winters. Large amounts 
o r dead materia l. predominanlly in the fo rm of standing dead. 
accumulate in sub-Anta rctic 1egetation and this is renected 
in the high standing crop figure~ in Table I. 

Abo,c-ground biomass and ~landing crop estimates for 
1972 and 1974 from the same communities on Marion Is land 
are very similar but the below-ground value:. dirrer b;!twecn 
the '''o dates. Thi~ is probably in error. since the 1972 
below-ground estimates wer.: ba~cd on o nly 4 samples each. 

T he 1969 value fo r t he above-ground biomass of fernbrake 
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Table I 

Standing crop and primal) prod uc1 i1 it) :11 'omc ~uh-Antarctic \itc.; . 

I .x:alit) 

,\/anon /1/and 
Clo~cd fcrnbrake 

-lml'l/11 drainage-line 

Sampling 
d:uc 

April 19691 

March 1 972~ 

March 1974 
F.:h. 1972" 

Swnding cro(1 (g m Z) 

Ab, I\ <!-gr, 'llnd 

I i1ing 

\'~h<. ( f} p. 

799 n 
56!! 79 1race 
567 -12 trace 
727 9:! 224 94 

Dead 
I ut:d 

1557 122 
1517 115 
528 107 

Iota I 
'>. Cl'l'P 

2125 
2084 137 
1479 

fklllll · 
gl'llllllll 

I<H:ll 
S. cn1p 

398-1 6X4 
3602 3-1(> 
3607 57:! 

I owl 

Production 
(g m ' ) r 1

) 

i\ h<)l c-ground 

Stanuing V:t,Cltlar Crypw-
Cn>p gram 

6109 
50ll6 45-1 (402) 
5086 

I cb. 1974 682 59 .JX2 59 -152 42 161() 6(, 2457 25!! 4073 280 234 (2:\.1) 297 
ru"vd. gra.,,land 1\pril 1%91 449 40 

\larch 1972! 778 13-1 230 -19 I Cl-19 225 2657 J9XN 898 6(H5 
J\ l ;~rch 1974 ll6X 62 1!!2 51 Il-l I Il-l 2591 1-lO 2-IX.I 212 50H 331 352 IJX5) 113 

Sowll Georr:ia" 
A('(lellll d11 arf-:.hrub 
Fi.•,lu<·a lu.,.,oc.;k gra,.,land 
t\ luccJIIIII'i<' f ,fand 1 

11()() 221 521 2042 7536 <J57X !!55 250 
425 170 165-l 2249 16X2 1931 J-1() 152 

l\'11 hcrhlicld 740 15 15X7 2142 '-1.1 ). 
1\1 1 gra.,., land 912 () 2C><J1 1611 ..JXOO X-II I IX91l 21 
\I , gra.,.,land J28 5 l)..J() 1271 ' ·I) 

l'rndlKli<lll 1aluc, in parcnthc,.:., arc .:akulat.:J h) the pc;ll. 'lllndrng ,.1\,P metlll'<l. 
1lluntlc) ( I <)72), "Smith 1197(>). 'Smith & \\'a !ton 1197'\ 1. and 1JcnJ..in 1197'\ ). 

1-egetat ion (799 gm ": ll untky. 1972) is ~ignilicantly lower 
than the correspontling 197::?. and 1974 estimate-.. (56R anll 
56 7 g m "). The 1969 est imatc 11a~ ba~ed on a fernbral..c 
'-land po.;;scssing a high (95 per cent) CO\ er of /Jh•c/mum 

p c>IIUII-IIIIIrilla . Although such 11ell-de\cloped stamh do occur 
on ~ l opes onering protection from southerly wind~. the 
:weragc 13/ec/umm cover nf typica l fern brake a reas is generally 
lower (m RO per cent in the community s tudied in 1972 and 
1974) and l::orcl/a .1!'/w:o. a specie~ e'\hibiting a 1011 above­
ground biomass. is of !,!rCatcr importance in these area ... . 
Abo1e-ground bioma ... ~es and standing crop-.. of the \larion 
hland fernbrake communities arc ~imilar to those of u 
~hehercd Pleurophyllum lwo/.. cri herb field on 1\ lacquaric 
bland (Jenkin & Asltlon. 1970; Jenkin. 11)75). 

I he va~cula r above-ground biomass values of the Marion 
Island tu ... :-.ock gra~~land community im e~tigated in 1972 and 
197-1 arc higher than the earlier \aluc reported h) lluntlc~ 

1 1972). The noristic cnmp(1sition of tu:-.~ncl.. grassland~ on 
\I arion t ... tand 1 aries considcrabl~. although Poa mol.. ii alwa) :-. 
retain' it' prominence. I I untie)\ c~timate i' bas..:d upon u 
I irtua liy pure Stand nJ' 1() cm high tU~~IlCJ..., of thi' grao;o;, 
typical nf ~ea-facing slop..:~ of th..: shore region and heavi ly 
innucm:cd (man uring and trampli ng) by anima l, . In these 
areas the ground betw..:cn the tu~sock~ b \egetatcd only b~ 
-.mall cnrrorhilou., 'pccie-.. In contra~t. inland ... tand-. of 
?oa mo/..ii tm.-.oct... gra....,land arc eo-dominated h) . IClll'lltt 

ma.l.!c'lhmira. \\hich occur' in abundance bct11ccn the gras-. 
tu ...... oct... ... . Se1..:ral bryuphytc -.pedes a l-.n occur. Although 
numewu<, bird burnlw' undermine these in land areas, damage 
due to trampling is minima l and no bare ground occurs 
bctlllen the gra~~ tu•NJcl..-.. The greater 1egetntion c01er of 
thc,c inland communitie .... added to the fact that the mature 
tu....,n~.:b ;ne 40-50 ..:m lu!,!h. accounh for the tli-.parit) he-

t\\een the aerial hioma'>'> value.' for Mari1111 t ... land tussock 
gra ...... land-. fnund b) lluntle) and in later ~ludies. 

t he aerial 'a~cular binm:w.e-. or tu~-.ock grassland-; on 
l\larilln 1-.land (449-R6R gm ") ar~ i.1 the ... amc range as those 
prc1 iou-.1} reported from ~imil::tr communiti~' on ot:-rer sub­
Antarctic isl:Jnds, e.g. Macquarie Island \11 1 and M ~ grass­
land~ and Fc•stucu <'recta gra ... sla nd on South G ::orgia (328-
<.i 12!:! m ·: Table l ). Much hi gher value!> (up Ill 7525 g m ") 
occur in the 2 m t.tll tu:oN)cJ.., of Poa f/a/}('1/(lfa on South 
Genrgi;1 <Smith & \Vahon. 1975) and t:1c sunding crop and 
production of the-;e tu.....,ocl.. arc:H nny b.: amon;,:~t the highest 
on earth. 

fhc abO\c-ground and bclow-gro:md ~la nding crops of wet 
dcprcs~ ions dominated by lcuena nwf.{cllanim on Sou th 
Georgia arc grea ter than those of the s imila r drainage-li ne 
l:\llllmunities on \l arion bland. This may rcncct the IO\\er 
percentage cmer of lcm•nu m.tl.!l'lhl'tica in the 1\larion bland 
corn mu nit ie-.. 8/ec/mullt pt•Jma-lluriwt. a -.p~cic' po-.scs-;ing 
no ahmc-ground perennial ti-.su~. con,titutc-. rough!~ a 
quarter of the 1eg<!tation cmcr in thc~e commun ities, in 
nln tra ... t to the comrlctc ':t...cu lar dnminam:c of • lcaena 
llllll!t'lla11ica in the Sou th (ienrgia commu llity (Walton, 1973). 

l'rimar~ production 

\bll\C-ground ,a..,cular primar) production ... of fcrnbrake 
.tnd tu"ock gra ... :.land on \larion bland arc ;;imilar but arc 
,ub.,tamially higher than the drainage line commu nity !Table 
I ). Thi'> i~ su rprisi ng in \ie\\ of the high product ion measureu 
for the si mi lar .·lcm'llll-dominated community on South 
Georgia. The total ahtl\c-ground production of this com­
munity ( 11 05 g 111 • )r 1) i-. Ill ice that or the 1\larion Island 
dt<Hna~c-line community and C\ceeth that uf mcado" and 
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dwarf-shrub tundras of the northern hemisphere (Rodi n & 
BaLilcvich. 1967). 

Aerial production of fernbrake on 1\larion bland 
(402-454 g m-" yr 1

) is similar 10 that (464 gm ~ yr 1) or the 

M3 Plellmphyll11111 hookeri hcrbfield at a ~hcltercd -;it<: (245 m 
:tbove ~ea le,el) on \1:tcquaric bland (Jenkin. 1975). 

Poa nwkii ( Marion bland) and F('llllm colllme/u (South 
Georgia) tussock gmss land~ both produce approxi m;ttcly 
500 g 111 ' nbO\'C-grnund annu:t lly. Thc~c cummunitie~ arc 
\Cr) much le,.,:- producti'e than the 1-1.5 m tall l'oa /olime1 
tussock-. on Macquarie Island ( 1900 gm ~ yr ' ). or the Poa 
j lahellata commu nity on Sollth Georgia (m 5 kg m "yr ': 
Smith & Walton. 1975). Thi~ latter 'alue may be in error. 
ho,,e,er, as it \\a~ derhed from mea~uremcnt'> on a single 
large tussock ( ll oldgate, 1977). 

The va lues for rvtarion Island g iven in Table I must be 
considered to be minimum estimatel> of an1ual production. 
since the peak biomass technique for their determination 
takes no account of mortality between sampling da tes o r 
translocation between abo•e- and below-ground pl:tnt organ~ . 

The peal-. standing crop technique o'ercomes the first limiw­
tion. but introduces two further :.ources of error: (a) nn 
account i.s taken of decomposition or dead materia l : (b) 

standing crop value~ for the characteri., tically high quantitic., 

of dead marerial in ... ub-1\ntarctic \Cgetntion ~IHm l:uge 
variation' within 'ampling da te~ which ma~h. the incremen t 
due lll movement o l' plant mnllcr from living In ~1: 11 H ii ng dead 
nr I iller . 

Conclusion 
Vegetation s tanding crop e:-.timates on \1arion hland ::.uppon 

previou' observa titln:. that sub-Antarctic plant communitic~ 

accumulate subswntia lly higher phytomasses (predomin;uHiy 
in the form of dead maller) in the abo,e-ground \phere than 

do low-growing :-.hrub tundras of the no~thern hemisphere. 
lligh s Wnding crop value~ do not necessarily imply l1igh 

product ion rate:.. hO\\'ever. and measured production valu~-. 
for the i-.land are not marl-.edl) higher than for \\Cl m::adth\ 
and dw.uf-shrub tundra area;; of the northern hcmisp i1er.: 

(Rodin & Bazilcvich. 1957: Webbcr. 1974). In contrast . 
very high producti\ ities ha'e been e:.timated for ~ 1rne C•.1111· 

munitie' at other ~ub-Antarctic localitic, 

lOS 

lt i\ thought that tile rvtarion Isla nd production values itrc 
unden.:,timate!> for rea~on~ pre:.ented in th;: discus~ion. 

Examin·uion of the montl1ly data for t973 74 )ield~ more 

accurate production estimate-, which c'c::cd lh o:-.~ in Table I 
by up to 21 per cent. l t i~ unlikely. however. th:ll even the 
mn~l lu,uri:lllt. pcde-.t:tlled Poa cooJ..ii LU'>~ocl-. gra~ ... land' 
...urn•unding 11\:nt,!llin and elc.:ph:1nt 'ea I t:olonie, on i\hu inn 
Isla nd an.: C\ennca rl) a~ prnductiH~ a-. the ta ll , roht"llu~ ... o~:l-.-. 
of nthcr Poa 'Jlet: ic, Pn South (,C,lr)!ia ami \1:1cq11a1 ic 
i'>land, 
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