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Abstract: The recent vegetation of Nan Jen Shan bas been studied by
pollen analysis of surface deposits. Through comparison of present vegela-
tion with pollen spectra, the recent vegetation of Nan Jen Shan was com-
posed chielly of Fagaceae, Lauraceae, Myriaceae, llliciaceae, Daphnip-
hyllaceae, Magnoliaceae, and Theaceae, almost identical to the present ones.
The pollen spectra did not reflect the present dominant species well.
Generally speaking, they were under-represented, except most taxa of
Fagaceae and Magnoli showed P d. The ion for-
mula can be expressed with the correction factor method (R-value) as:

Cy Sy m Da Pa Li

V=Gt 3t 0w Foos Yo Yo s
Sck  Ma
bt M5 XPe(0.18 Ca) + XSe(0.15 Ca).

Aglaomorpha and Davallia, the epiphytic ferns, were almost disappeared
in the present vegetation, but abundantly appeared in the spore spectra,
thus a close canopy of recent vegetation could be inferred. Dicranopteris
and Diplazium, especially D. doniamun, the heliophytic and sciophytic ferns,
their percentage in the spore spectra could be used as an indicator of apen
vs, close, or dry vs. humid vegetation of this area.

INTRODUCTION

The Nan Jen Shan is located at northeastern part of Ken-tin National Park with long.
120°50’E. lat. 22°9'N. The area comprises many rolling hills with altitudes ranging from
350 to 400 m high above the sea level. Central part was a swamp, however, it becomes
a large and several small ponds (Fig. 1). The pond was disturbed by the water buffalo
frequently, thus the sampling plots were selected within forests around the pond.

The climatic dondition is known as tropic, with an annual average femperature of c.
23°C. The annual temperature varies in small range; the coldest month being January
with an average temperature of 20.7°C, and the warmest month being July with an average
temperature of 27.8°C. The annual rainfall is c¢. 2220mm and not cvenly distributed
throughout the year, but concentrated in May to November. The period from November
to April is the dry season. From July to September it is the typoon season, and from
October to March it blows strong northeastern monsoon. After all, the climate belongs
to the Koppen's Am type, i e. tropical monsoon climate (Chen, 1957).

To interpretate the pollen spectra on the basis of ecological aspects is the best way
to elucidate the past vegetation and its succession. So far, the study of pollen analysis of
the surface deposit to compare with present vegetation has not been carried out in Taiwan
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Fig. 1. The distribution map of sampling spots. x: elevation of hill summit;

——: contour line; 1 to 10: surface soil and b.h. basal area sample
plots; 1-10: fern composition survey plots; Qe pond.

(Huang, 1982). The application of correction factor to ecological interpretation of past
vegetatioon was considered. The present vegelation of Nan Jen Shan had been investigated
by Mr. Y.F. Chen (1983), which was available to make a comparative study of recent
vegetation. Therefore, the pollen analysis of surface deposits were done by us.  We hoped
to find out some evidences in reconstruction of recent vegetation, and also the result could
be used to aid the interpretation the fossil pollen diagrams of older sediments.

MATERIALS AND METHODS

Ten surface samples were collected around the pond, where the forest was nearly
undisturbed. The ground humic soils were collected about 50 gm, and put them in labeled
plastic bags. They were brought back (o the palynological laboratory, National Taiwan
University. The extraction of palynomorphs were made by using the method of Chung
and Huang (1972)

The observation of pollen slides was done by Nikon model L-Ke microscope, and more
than 400 palynomorphs were examined in cach sample. The identification of palynomorphs
in this study was referred to two palynological books (Huang, 1972, 1981).

The data of breast height basal area (B.h. basal area) done by Chen (1983) was
utilized by us (Table 1, Fig. 1). After calculating the relative percentage of the paly-
nomorph, we found that fern spores has 43.25%. Therefore, it is necessary to investigate
the composition of the living fern plants with those composition obtained by pollen
analysis. In September 1982 and May 1983, we went to Nan Jen Shan again to verify the
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result and to investigate the living fern composition. The methods of Braun-Blanque
(1964) and Huang et a! (1980) were adopted. Ten plots were analized at the same are:
around the pond (Fig. 1).

RESULTS

More than 8,000 palynomorphs were recorded: 56.7% pollen grains and 43.2% fers
spores. The proportion of aboreal pollen grains is 52.94%; to all palynomorphs identified
and non-aboreal pollen is 3.4%;. Thirteen families of Pteridophyta, one family of Gymno
sperm and 42 families of Angiosperm were identified (Tables 2-3, Plates 1-3).

In Table 3. pollen grains of Castanopsis and Engelhardiia occured enormous amounts
in plot eight, so this plot was excluded in caleulating the pollen percentage of dominant
taxa. Among the eleven dominant genera (Table 4) either with b. h. basal area percentage
larger than 347 or with pollen percentage more than 272, Castanopsis, Cyclobalanopsis,
Lithoearpus, and M lia were over- ted, while Pasania, Schima, Syzygium, Daphni-
phyltum, Hlicium, Schefflera and Persea were under-represented in the pollen spectra (Figs.
2-4).

During our latter trip, we found that most Blechnum and some tall trees had been cut
and only stubs left. The result of fern composition survey was summerized in Table 5.
In all plots we could not find the epiphytic fern Davallia and Aglaemorpha was found only
on one tree. The coverage of Diplazium decreased from foot toward top of hill, in contrast
to Dicranopteris which showed the decreasing coverage from top to foot of the hill. In
addition, the abundance of Dicranopteris was in proportion to the amount of sunlight.

Table 2. Total numbers and percentages of recent palynomorphs

Vegetation Families Genera Numbers | Percentages
3 ! R =
Arboreal 2 | 2 473 | 51.33
|
Non-arboreal | |
dicots | 17 17
mMonocots 5 1 5+ 280 3.34
Ferns 14 | 16 3632 | 2.8
| i
Total 58 67 8390 99.99
DISCUSSION

No dominat exotic pollen types were identified. Such result may be due to the close
forest that inhibits the entrance of forcign pollen types. From the data above, the recent
vegetation of Nan Jen Shan is mainly composed of Fagaceae, which is nearly similar to
present vegetation of the same area. In present vegetation, the two dominant taxa,
Castanopsis and Schima are comparatively well represented by pollen spectra, taxa such as
fllicium and Daphniphyllum appeared under-represented in the pollen spectra, and taxa of
Cyclobalanopsis, Lithocarpus and Magnolia showed over-represented.  Besides, the occurance
of some pollen types, eq. Castanopsis, Engelhardtia, Morus, Schima, etc. are not evenly
distributed in each sample. These differences may be duc to following factors: 1. different
pollen productivity of different species; 2. different dispersion hani of different
species; 3. different preservation circumstances; 4. deposition of whole inflorescence or
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June, 1983 Huang & Huang—The Recent Vegetation of Nan Jen Shan

Plate 1. Pollen grains; all x 1000,

1: Anacardiaccac (Rhus); 2-4: Aquifoliaceae (flex); 5-6: Fagaceae (Castanopsis); 7-8:
Fagaceae (Cyclobalanopsis); 9-10 gaceae (Lithocarpus); 11: Fagaceae (Pasamia); 12-13:
Juglandaceae (Engelhardtia); 14-15: Lythraceae (Lagerstroemia); 16: Myricaceae (Myrica)
17: Magnoliaceae (Magnolia).
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Plate 2. Pollen grains; all x1000.

1: Poaceac; 2: Podocarpaceae (Podocarpus); 3: Rosaceae (Rosa); 4-5: Rutaceae (Fagara):
6: Solanaceae (Soleman); 7-8: iaceae (Kleinhovi 9: Sympl, (8) bos);
10: Theaceae (Schima); 11-12: Tiliaceae (Triumfena); 13: Ulmaceae (Zelkova).
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Plate 3. Pteridophytic spores; all 1000

1-2: Athyriaceae (Diplazium); 3-4: Cyathaceae (Alsophila); 5: Gleicheniaceae (Dicrano-
prerisy; 6-7: Polypodiaceae-Davalliaceae (Aglaomorpha-Davallia); 8: Pieridaccae (Preris).
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Table 4. The breast height basal area percentage (over 3.4%) pollen percentage
(over 2.0%;, obtained from total aboreal pollen grains excluding the
value of plot 8) and correction factor of dominant aboreal taxa (Ca:
Castanopsis)

Polw | ombeiy | Comtien | Hutesfoeme
Castanopsis mao | wm 1.07 1
Cyelobalanapsis 26.56 11.64 2.8 213
Lithocarpus 18.17 ’ 1.0 16.52 15.44
Magnolia 3.4 | 1.4 2.43 2.27
Syzygiant 2.08 | 4.74 0.4 .41
Schima 2.08 2.4 0.87 0.81
Pasania 0.88 | 3.48 0.25 0.23
Daphniphyllum 0.4 [ .63 0.12 0.11
Illicium 0.19 | 4.57 0.04 0.04
Schefflera 0 5.41 0.15 Ca 0.15 Ca
Persea | 0 ‘ 6.42 0.18 Ca 0.18 Ca

Table 5. The percentage of the basal area of fern and fern-allies

o Plotnumber | 5 |3 14 s ls 789 10 Total %
— | |

Aspidiaceae: Pleccnemia 3| 3 I ! | sl 1

Tectaria 13 | | |4 os

Aspleniaceaes  Aspleniam 1 o ez
Athyriaceae: l !

Diplazium donianum | 30 | 25 | 75 | 25 525 3 M8 546

Diplazium mettenicnim 3 k(] ! I 6l

Diplazium dilatatum 3 3 06

Blechnaceae: Blechnum 3 3 | 1 8 1.6

Dryopteridaceae: Dryopreris 1 50 | 30| 65 12,7

Gleicheniaceae:  Dicranopteris 125|350 76 14.9

Lindsaeaceae: Lindsaea |1 1 0.2

Sphenomeris |10 0 20

Tapeinidium 3 0 3 16 | 3.1

Polypodiaceae:  Aglaomorpha | 1 1 1 02

Schizacaceae: Lygodium 1 | 1 0.2

Selaginellaceac:  Selaginella | | 1 2 0.4

Thelypreridaceae: Pronephrium ‘ 3|3 I | 6! 1.2

Total 56 | 37 | 90 76 29 76 38| 29|28 50 509 100
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anthers. Owing to above factors, the pollen spectra may bias the representation to living
vegetation. This might be able to adjust by calculation of the correction factor (R-value)
of certain taxa (Davis, 1963).

The R-value of Davis's is derived by the equation as:

s pollen percentage
vegetation percentage
But practically, in the large part of Taiwan, the vegetation has been occupied by Lauro-
Fagaceae taxa, the members of Lauraceae are mostly associated with members of Fagaceae
(Liu, 1968), but the pollen grains of Lauraceae were completely destroyed during preserva-
tion. Therefore, we should add the possible Lauraceac taxa to the vegetation formula in
this study. We have taken the certain taxon as a standard to obtain ratios of R-values in
order to reconstruct the vegetation in more idealistic situation, Castanopsis is selected as a
standard toxon to calculate the correction factor as following formula:

The ratio for correction factor of taxon A
percentage of taxon A/pollen percentage of Castanopsis

\ percentage of taxon A/b. h. basal area percentage of Castanopsis

The selection of Castanopsis is partly based on the well representation (Fig. 2) and partly
on the previous works of pollen analysis on Tertiary deposits of Taiwan (Huang, 1980)
in which the constant occurance of Castanopsis is concerned., So the choose of standard
taxon varies with the different local vegetation and data of pollen analysis. The past
vegetation of Nan Jen Shan can be written down by the vegetation formula (Stamp, 1919)
using correction factors as follow:

L, Sch | Ma
TR

V: vegetaion
Ca: pollen percentage of Castanopsis
Cy: pollen percentage of Cyclobalanopsis
Sy: pollen percentage of Syzygium
Iil:  pollen percentage of Ilicium
Da: pollen percentage of Daphniphyl!
Pa: pollen percentage of Pasania
Li: pollen percentage of Lithocarpus
Sch: pollen percentage of Schima
Ma: pollen percentage of Magnolia
Xi: kinds of taxa that can be emended according to knowledge of vegetational
survey.

The vegetation formula of Nan Jen Shan, mentioned above, would reveal a more
accurate past vegetation than that deduced directly from pollen analysis in this area (Table
4, Figs. 2-3). The kinds of taxa, Xi, are variable and depend on local vegetation. Persea
is a dominant taxen in present vegetation, it has b.h. basal area percentage of 542, when
it is divided by the b.h. basal area percentage of 35.87 of Castanepsis, the quotinent is 0.81,
the value 0.81 XPe might indicate that Persea has 0.18 times the relative comp on of
the standard taxon, Castanopsis, in the past vegetation. Different vegetation has difTerent
composition; so the vegetation formula of any arca nceds more data of similar researches
to verify its application to the reconstruction of the past vegetation,

Most plant ecological researches are done in temperate regions chiefly Furopean and
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Fig. 5. Graphic description of the succession of Nan Jen Shan.
Az Aglaomorpha;
D: Davallia;
L & F: member of Lauro-Fagaceae
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American t ccologists, whereas plants of the fern and fern allics are rarc in temperate
regions, for instances, the state of lowa, USA is six times larger than Taiwan in area, but
the former has about twenty native specics of fern plants (Conard, 1958), but the latter
has over five hundred native species of fern plants (Li er af, 1979). In tropical or subtro-
pical arcas, fern planis are also one of the notable components in mordern vegetation
or in pollen spectra. Unfortunately, there are few plant ccologists who have ever combined
their researchs on vegetation together with pollen analysis, which will be able to infer the
recent succession of the regional vegetation or to deduce the past vegetation type. In this
study, we suggest that the combination of vegetational knowledge and using the ratios
among correction factors to recover the blind spots (Davis, 1963) are helpful in reconstruc-
tion of past vegetation in arca like Nan Jen Shan.

Having compared data of living fern composition with spore specira, we found that
Davallia Alsophila were absent and Aglaomorpha was found only on one (ree in
Castanopsis stellato-spina Hay. in present vegetation of the sampling arca, but occurred
abundantly in the spore spectra.  The habitats of Davallia and Aglaomerpha arc cpiphyles
on large trees of mainly Castanopsis championii (Benth.) Ocrst ex Scholt, Lithocarpus
amygdalifelius (Skan) Hay., and Alsephile often mingle with the forest and thrive near to
moist places. Large trees were cutted about twenty years ago in Nan Jen Shan, and
before that time some large trees might be hosted with epiphytic Davallia and Aglaomorpha.
They are considered to become extinct by the cutting and disappeared from the present
area. Dicranopteris is a heliophtic fern, and Diplaziwm donianum (Mett) Tard-Blot a
sciophytic fern. The percentage of both taxa is a good indicator of forest conditions either
open vs. close, or dry vs. humid in Nan Jen Shan area (Table 5). The percentage of the
two taxa in the spore specira can also be used as a clue in reconstruction of past vegeta-
tion. The succession of Nan Jen Shan from deposit time of the sampled soil to present
can be sketched as following figures (Fig. 5).

More researches in Nan Jen Shan area are needed for statistical approach to R-value
(Parson, 1981; Webb ef al, 1981) to confirm the deduction made in this paper, and the
supplementary studies of pollen productivity and dispersion are also required to improve
our conclusion. We accept the limitations of our ccological concept on ferns and the
vegelation formula of this area, which we propose, however, it illustrates cerlain points we
wish to make.
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