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CONBENSIAL

SUMMARY OF TERRAIN SITUATION

FUKIEN REGION (CHINA)

I, Introduction

A, Population of the Fukien region is estimated from census figures
(1928-1935) for Fukien, Kiangsi, Cheklang, and Kwangtung Provinces
at 15 to 20 million. At the coast are several important citiess
Min-hou (390,363 inhabitants)}, Ssu-ming (219,974), P'u-tlien,
Chin-chiang, and Lung-ch'i. Numerous towns and villages are
scattered throughout the region.

B, Climate is warm humid temperate in the north and hurid subtropical
in the scuth, Typhoons occur in late summer, especially in the
area from Min-hou north. Precipitation averages 40 to 80 inches
per years it is generally highest in the interior. Mean monthly
temperature range is 55° to 850 F at coast; greater range inland,

II. Topography and Movement

A. Fukien region is chiefly mountainous and hilly (Map Units I-VII),
Flat lands are restricted mainly to discontinuous belts on the
coast (Map Units II,III) and in river valleys (Map Units IV,V, VII)
Lowlands are extensive only in northwestern part of region (Map
Unit VIII)e About 15 to 208 of this region is under cultivation,
largely in rice.

Be Vehicular movement is limited generally to existing routes. Cross-
country movement in the flat lands and low hills is generally easy
for foot troops, but is considerably restricted for vehicles by
rice flelds; in mountains, difficult fer foot troops and probably
impossible for vehicles,

I1T, Road Construction Problems

A, Existing Highways and Railwayss: Fair road net, restricted largely
to coast and lowland areas in interior. Much of mountainous
country is without roads. Numerous trails in all parts of region.

problems,

extensive blasting of bedrock.

IV, Airdrome Construction Problems

Ve Construction Materials

A.

B,

Possible Airdrome Sites: Few good sites are available, Sites are
restricted to small coastal and valley flats; most mumerous along
coast and in northwest part of region. Steep slopes of adjacent
hills commonly limit.approaches,

Major Construction Problems: Many flat areas near coast have
poor natural drainage and heavy clay soil, which is difficult

to stabilize, Considerable grading is required at most sites in
small mountain valleys and in areas of low hills, Construction
materials are easily accessible at most sites,

VI. Mineral Fuels

A,

B,

Co

Coal (non-coking bituminous and anthracite) is prssent in scattered
smll deposits, worked mainly by non-mschanized methods, The output

is

supplied in normal times from North China ard Formosa.

Sand and Gravel: Abundantly available in most streams in and near
upland areas; also locally from narrow beaches fringing mountain-
ous parts of coast.

Hard Rocks Generally available in upland areas, except in northe
west, where bedrock suitable for construction is present only
locally.

Timber: Most abundant in mountainous areas, Generally lacking
in lowlands and areas near cities and larger towns,

insignificant and {9 consumed locally., The coastal reglon is

; VII. Water Supply
Only operatimg railway line crosses northwestern part of regiom.
As Water supplies plentiful in Fukien Region, sxcept in Feng-huang Is,
B, Ease of Constructing Additional Roads: Best routes probably used B. ExistirgSuppliess Inhabitants obtain water supplies chiefly from
repair, Extensive mountain country offers difficult construction Nan-p'ing are supplied in part by municipal installations,
, Ce Potential Supplies: Large water supplies can be obtained from
Co Major Construction Problems: In flat lands, drainage and bridging streams and, in lowland areas, from wells, All surface and
of streams and canals are main problems, In hilly areas, much shallow ground water should be thoroughly treatsd before use,
grading is necessary. In mountains, long side-hill cuts require
Suitability of Terrain for Roads and Railroads
Map Unit Vehicular Movement Suitigility
Stream txisting |Suitabllity Alrfield Fater
Topography | Vegetation > Roads and | for Road Supply
Crossings| Rpa4lroads Construction Construction

T+ Feng-huang Islands

IT. Chekiang Coast

IIT. Fulden Coast

IV. Chekiang~Fukien Mountainsfiii

Ve Han Chiang Drainage Basin

VI. Lung-chih Range

VII, East Kiangsi Fills
and Mountains

VIII, Kiangsi Lowland

---------
---------
..........

---------- Generally poor.

Conditions

Good in most plaées; fair to poor in others.

Fair to poor in most places; good in limited areas.
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PREPARED BY U. 8. GEOLOGICAL SURVEY
FOR

CHIEF OF ENGINEERS, U. S, ARMY



EAST COAST

EXPLANATION

7
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Outline of shoal water areas
(Less than 20 feet deep; only larger
areas shown)

Mud flats

(Partly bare at low tide; includes some
sand banks)

Pt

Sand beaches and coastal
sand dunes

¢ 8y
Salt pans
.. 02

Lakes and ponds

Br.%

Marshes and swamps

A\

Rivers and streams
(Includes main canals in flat-lying
alluvial areas)

[

Fo

0 10 20
" N

T\ Py A
AL
XN ‘.‘\
Drainage ditches and minor canals
(In Hlat-lying alluvial areas; main outlines
from  source maps, detailed features
schematic)
e
Grand Canal (Yin Ho)
NI
W
NY Y
Dry stream beds and sand washes
(In northern part of area )
T
Former course of Huang Ho
(Before 1852)

3

Relief features

4186
Spot heights
(Altitudes in feet above sea level)
* .

Cities and towns
(Only more important shown )
——

Province boundaries

30 40 50 MILES
%, 2 f

10 9 10 20 30

50 60 70 KILOMETERS

Terrain diagram draw
N G 5051, N H 5051, and N | 50-51.

completely revised and details added f
1:100,000; AM $ 1581, 1:250,000; Tin,
and Admiralty charts; various geological

Altitudes in feet above sea level,
by shifting all relief features northward

Distances on map can therefore be scale

Altitudes and locations of points on dia;
to points in surrounding areas, but truy
longitude is uncertain, Recent draina
in north part of maj
available sources,

non map base AM S 5301, 1:1,000,000, sheets N F 50,
Geographical outlines and terrain features
rom: Chinese General Staff Land Survey,
g Atlas, 1:2,000,000; Hydrographic Office
maps; and other sources.
The appearance of perspective is obtained
by 1/10 of an inch for each 6,000 feet.
d off only between points of equal altitude.
gram are believed to have proper relation
e relation to sea level and to latitude and
ge changes, such as those near Huang Ho
P, are inadequately represented, as they are not shown on
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FUKIEN REGION (GHINA)

CONFIBENTIAL

INTRODUCTION

This report was prepared by the Geological Survey, United States Department
of the Interior, for tha Chief of Engineers, U, S, Army, from August to November,
19Lh. It was prepared in conjunction with reports on adjacent China Coast
regions (See Terrain Diagram, opposite page), Similar map units and patierns
were used in corresponding maps of adjacent reglons, Some units may be disting-
uished in one region where there are abundant data and grouped as a single unit
in cthers where there is less information, Numbers do not correspond with those
used in adjacent reglons, ’
The report is a brief regional deseription of the terraln features of the
Fuikien region of southeastern China that are significant in planning military
operations, Each of the maps and tables deals with a specfal set of problems;
these include the relationship of terraln to movement, problems of airdrome and
read construction, water supply, and nature and location of the principal cone
struction materials and mineral deposits, Information from which interpretations
have been made is summarized in maps and tables on geology and soils, Climate is
described only in a cursory manner; other intelligence sources should be consult-
ed for detalled information on this subject,

RELTABILITY OF INFORMATION
The Fukien reglon is an undeveloped and largely inaccessible part of China,
Although this report is only a generalized survey, it 1s probable that, for large
parts of the region, little detail could be added by further examination of the
available published information. The completeness and reliability of data in the
report are rated in grades ranging from good to poor,
An important deficiency in data on the Fuklen region is the absence of reli-
able mape, Excessive differences in location of towns and ccurse of drainage as
shown on different maps have necessitated much interpretation in plotting inform-
ation,
Topographic maps {scale 1:100,000) of the Chinese General Staff Land Survey
for the Fuklen region are generally inadequate, giving only a rough picture of
the terrain features. A geclogic map (scale 1:2,000,000) prepared by the Tokyo
Geographical Scciety is the only complete map of its type for the region., Some
detailed maps of better quality accompany geologic reports, but cover only part
a3f the region,
PRINCIPAL SOURCES COF INFORMATION
General:

Arnold, J., et al., China, a commercial and industrial handbook: U, S, Dept.
Commerce, Trade Promotion Ser, no, 38, 818 pp., 1926,

Behagel, G., Eine Relse in der chinesischen Provinz Fukien: (lobus, Bd, 9k,
pp. 2L2-252, 265-269, 277-283, 1308,

Buck, J. L., Land utilization in China, pt, 1 (text, L9y pp.), pt. 2 (atlas,
1.6 pp.), Chicago and Nanking, 1937,

Buxton, L. H, D,, China, the land and its people--A human geography, 333 pp.,
Oxford, 1929,

Cressey, G. P., Asia's lands and peoples, 608 pp., New York, iSLL,

............. » The land forms of Chekiang, China: Assoc. Amer. Oeog. Anmn,,
vol. 28, pp. 259-276, 1938,

f‘ranck, H. A., Roving through scuthern China, 649 pp., New York, 1925,

Fuson, E. G., The geography of Kwangtung: Lingnan Seci. Jour., vol. 6, pp. 2L1-
25k, 1928,

e » The new geography of China, 260 pp., Shanghai, 1933,
furlbut, F,, The Fukienese~-A study in human geography, 1.3 pp., Muncie, 1339,
Thompson, J,, Through China with a camera, 284 pp., London, 1698,

Nigueras, R, T., Reconstructlon of Fukien: China Weekly Rev,, vol, 80, pp. 2h8-
2lg, 1937,

Pegener, 0., Das chinesische Reich: Nordasien, Zentral-und Ostasien, Handb,
geog. Wiss,, pp, 2L5-43L, Potsdam, 1937.

----------- s Durch die Provinz Kiang-si: Gesell.Frdkunde, Zeitschr, pp, 12L-138,
155-170, 1926,

---------- =, Im innersten China--Eine Forschungsreise durch die Provinz Kiang-si,
L10 pp., Berlin, 1926.

Eilliama, E. T., The open ports of China: Ceog. Rev., vol, 9, pp, 306-33L, 1920,

oodhead, H. @, W, {editor), The China Tear Book, 1936, 510 pp., Shanghai, 1934,

Géneral (continued)
Cnina Hand Book, 1937-19L3, 875 ppsy New York, Chinese Ministry of Information,
i 19L3,

Chinese Year Book, 1938-1939 issue, 754 pp., Chungking, Council of International
Affairs, 193%,
Fuklen—A study of a province in Chinas Anti-Cobmeb Society, 113 pp., Shanghai,
¢ 1g2g,
Fukien--Arts and industriest Anti-Cobweb Soclety, 310 pp., Foochow, 1933,

Sailing directions for the cosst of Chinar U, 8, Navy, Hydrographic Office,
; H. 0. no. l?h, Lth ed., 1943,

Geplogy and Mineral Resources:

Ch$n, K., Geology and mineral resources of the Chungjen-Ihuang Areas Geol.
. Surv, Kiangsi, Bull, no, !, pp. 71-127 (Chinese), 129-133 (English
sum:n.ar'y) » 191100

a—;-—-—-, Geology of the Sinkan-Hs{achiang Area: Geol, Surv, Kiangsi, Rull,
no. 5, pp. 1-52 (Chinese), 53-56 {English summary), 13L0,

—-; ----- s On the subdivisions of the redbeds of scutheastern Chira: Geol. Sce.
China Bull,, vol, 18, pp., 301-32L, 1938.

Ghén K., and Liu, H. 8., Geoleogy of the Kungshul Valley, southern Kiangsi:
* Geol, Surv, Kiangsi, Bull, no, 2, 63 pp. {Chinese), 1539.

Chen, S., On the marine Triassic of Fuklen: GCeol. Soc, China Bull., vol. 22,
pp. 211-215, 1942,

Hoﬁ, T. F., Wang, Y. L,, and Chang, C, C,, Ceclogleal reconnaissance beiween
. Lungyen and Amoy, Fukien: Geol, Surv. China, Bull, 25, pp. 1-8 (English
i summary), 1935,

Hsia, S. Y., Ceoclogy and mineral resources of the Fungcheng-Linchuan Areas
¢ Geol. Surv, Kiangst, Bull, no. b, pp. 37-66 (Chinese), 67-6% (English
summary ), 15L0,

Hsieh, C. Y., and Cheng, Y. C,, Geology amd.mineral deposits of Anchi, Yungchun
© and Yungtal Districts, Fuklen Province: GCecl, Surv, Chine, Bull, 27,
pp. 1-30, 1936,

Hs@, K., C., Tungsten deposits of southern Kiangsi, China: Fecon, Geology, vol,
© 38, pp. L31-LTL, 153,

Huang, T. K., The Permian formations of southern China: Geol, Surv. China Mem.,
. Ser, 4, no. 12, 14O pr., 1932,

Strategic Englneering Study, Minerzl resources of China (in preparation),
Wlitary Geology Unit, U. 3. Geol, Surv,

Kag, P,, Coal fields in Kiangsi: Geol, Surv, Kiangsi, Bull, n¢. 1, pp. 1-1%
© {Chinese), 1%39.

Kaé,P,, and Hsia, S, Y., Geology of the Fengcheng coal fieldst Geol. Surv,
* Kiangsi, Bull, no, 1, pp. 20-55 (Chinese), 1939.

Kad, P,, and Hsu, K, C,, Geology of western Kiangsi: Ceol. Surv, China Mem,,
. Sers A, no. 156, pp, 1-60 {Chinese), 61-72 (English summary), 19LO,

Lan, F. K., An cutline of the stratigraphy of Kwangtung and Kwangsi: Sci,
So¢. China Trans., vol, 6, pp. 1-19, 1930,

Lee¢, J, S,, The geclogy of China, 528 pp., London, 1939,

Lee, J, 3,, and Chu, 8,, Note on the Chihsia limestone and its associated form-
. ation: Geol. Soc., China Bull,, vol. 9, pp. 37-L3, 1330,

Li; K. €., and Wang, C. ¥,, Tungstent Amer, Chem. So¢., Sci. and Technol, Mono.
" Ser, no., 9k, pp. 20-Lk, 1543,

Liw, H, 5., Geclogy of the Yungfeng-Chishui Area: Geol, Surv, Kiangsi, Bull,
! no., 5§, pp. 57-89 (Chinese), 91-92 (Bnglish summary by K, Chan), 1540,

Liﬁ, H, 8,, and Wang, C., S,, Geology of the Tunghsiang-Chingchi Areat Ceol,
Surv, Kiangsi, Bull, no. 2, 22 pp. {Chinese), 1939,

Mok, C,, and Hu, H, S,, Ceology of the Chian-Tienho Area: Oecl, Surv,
° Kiangsi, Bull, no. 6, pp. 25-60 {Chinese), 61-72 {Engiish summary}, 1941,

Serl-Shing, Y., and Wen-Kwang, Y,, Preliminary report on the geolegy and
© mineral resources of Han Chiang Region, eastern Kwangtung: Geol, Surv,
Kwangtung and Kwangsi, Ann, Rept., vol, L, pt. 1, pp, 19-27, 1931-1932,

Tar, H, C,, The tuff-conglomerate formation in China: Geol. Soc, China Bull,,
© vol, 5, pp. 1L%-156, 1926,

Tan, H, C., and Wang, S, W., Geologleal reconnaissance along the projected
railway line from Nanchang to Fuchowr Geol, Surv, China, Bull, 1},
pp. 1-6 (English summary), 1930,

Teéengren, F, R., The iron cres and iron industry of China: Geol, Surv,
: China Mem,, Ser, A, no, 2, pt, 2, 192k,

Ceclogv and Mineral Resources: (continued)

Wang, H, S., and I4, C, 7,, Geological reconnaissance along the Nanking-Nanping
section of the projected rallway jine from Nanking to Canton: GCeol. Surv.
China, Bull, 1k, pp. 7-11 (English summary), 1930,

Wong, W, H,, Crustal movements and ignecus activitles in eastern China since
Mesozoic time: Geol, Scc, China Bull,, vol, 6, pp, 9-36, 1927,

-------- --=, The mineral resources of China: GCeol, Surv, China Mem,, Ser., B,
no, 1, 1919, (Chinese text only)

Yen, K, Y., The gypsum deposits of Taihohsien: Geol, Surv, Kiangsi, Bull. no. 5,
pp. 109-115 (Chinesegf 117 (English summary by K, Chan), 1940,

Yih, L, F,, Li, H., and Chang, ¥,, The alumstone cof Pingyang, Chekiang: Acad,
5in,, Nat, Res, Council China, Inst. Geocl.,, Mise, Publ, 10, pp. 1-L9, 1930.

Young, Cus C., A review of early Tertiary formations of Chinat Geol. Soc, China
Bull,, vol. 13, pp. L69-503, 193k,

Soils:
Thorp, J., Ceography of the solls of China: Nat, Ceol, Surv. China, 552 pp., 1938.

Tschau, C, Y,, and Shen, T, P,, Soils of Yungan and Sanyuan Districts, Fukiens
Geol, and Soill Survey, Fukien, Soil Rept, no. b, 19L3,

¥u, P, C,, Chue, S. M., and Fu, H, D,, Scils of the Tatho Area: Gecl, Surv,
Kiangsi, Bull, no, 6, pp. 157-186 (Chinese), 187-188 (English summary), 19i1,

Vegetation:

Hinman, ¢, W,, 4 forest project in Fukient China Weekly Rev,, vol, 75, pp. 316-317,

1936 L3

He, H, H,, A preliminary survey of the forest flora of sputheastern Chinar Blol,
Lab, Contr., Sei. Soc, China, vwol, 2, noc. 5, 20 pp., 1927,

Metcalf, F. P., Flora of Fukien and floristic notes on southeastern China (Fase. 1),

82 pp , Canton, Lingnan Univ., 19h2,

Water Supply and Climate (See also titles under Generall):

Fang, F, 4,, Public works in Amoyt Far Eastern Revlew, vol, 27, p. 216, 1931,

Gherzi, E., Etude sur la pluie en Chine (1873-1925}, Shanghai, Observatcire de
Zi-ka-wel, 1928,

Hurlbut, F., The c¢limate of Fukien Province: Fukien Christian Univ,, Nat, Hist,
Soc, PI‘DC.. vol, 3’ PP« 39"115’ 1930,

Koo, T, Y., Preliminary report on investigation of Foochow water supply: Assoc.
Chin, and Amer. Eng, Jour., vel, 17, p. 1337, 1936,

O'Rourke, C. E,, Reply %o "Sanitatlon in China as noted by an American engineer®:
Engineering News-Record, wol, 105, p. 185, 1930.

Wang, T, H., The analysis and study of Min River water: Sci, Soe, China Trans,,
vol. 7, PP 37"116’ 193’4!

Irrigation in Fukien: Far Eastern Revlew, vol. 21, pp. 222-223, 1925,
Waterworks at Amoyt Engineering, vol. 120, p, 137, 1925.
See also U. 3. Army Air Forces climate reports listed under Intelligence Reporte,

Intelligence Reports:

British Admiralty, China, C. B, 1840, Intelligence report,

Commander-in-Chief Pacifie Area-Commander-in-Chief Pacific Ocean Areas, China
ceaste=—Sputheastern section from Shanghal to Swatow, CINCPAC-CINCPQA Bull,
no. 128-Li, August 25, 19LL,

P8, Army Air 5prces, Headquarters,feather Information Brancht
E%%Eg%: gf Mi China),Ceneral Climatic Information Guide ne. June

U, S, Army, Bngineer Research Office, China--South of the Yangtze E. R. 0. Special
Report no, 2k, 1913,

U. 3, Army, Office Asst, Chief of Air Staff, Intelligence:
Photo Intelligence Report ne. 466, March 22, 19h),
Provisional Alrfield List--China, Enemy Airfieid Information Report no. 2,
July 8, 1%Lk,

’Amgiog?hina)j General Climatic Information Quide no.%EE:Janufrfbtzhh

Mapsy
Army Ma

Army Map Service, Eastern Asia

Service, China Proper, S. E.,
1904
Sheet L6 Yung-feng

1:250,000, Serles L581, 3rd edition (AMS L

Sheet 50 Min-hou (Foochow)

L7 Nan-ch'eng 61 Hsia~p'u {Funing)

L8 Kuang-tse 65 Hui-ch'ang

L9 Chien-ou {Kienning) 66 Ch'ang-t'ing (Tingchow)
50 Shou-ning 67 Lung-yen

51 FP'ing-yang 68 Hslen-yu

52 Huang-ta-ao 69 Pru-ilien{Hinghwa)

56 Hsing~kuo 73 Hsing-ning

57 Shih-ch'eng T4 Mel-hsien

58 Sha-hsien 75 Lung-ch'i

539 Nan-p'ing (Yenping) 76 Hsia-men (Amoy)

» 111,000,000, Series 5301, lst edition (4MS 1),19LL

Sheet NG-50 Min-hou (Foochow)

NG-51 Taihoku

Chinese General Staff Land Survey Maps, 1:100,000, 1931-1935,

Tokyo Geographical Society (editors), Ceclogical atlas of eastern Asia, scale
1:200,000, Sheet 15, Taiwan, 1929,

U. 5. Navy, Hydrographic Office Charts:

3180
3179
1761
3176
nmn
2516
3208
2556
2557
3206
3204
3205
2513
1322
1676
1285
2157
3158

Wenchow Bay to Kueshan Is.

Tungyung to Wenchow Bay

Ockseu Is, to Tun g

Formosa Strait and Taiwan (Formosa)
The Brothers to Ockseu Is,

Wu Kiang or Wenchow River and Approaches
Namicwan Harbor

Approaches to Samsa Inlet (Santu As)
Samsa Inlet {Scuthern Approaches)
The Narrows of Haitan Strait

Haitan Strait

Red Yit and Rugged Island

Chuanchow Harbor

Approaches to Amoy

Quemoy Harbor

Amoy Harbor

Amoy Inner Harbor

Plans on the Scuth Coast of China
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CONVERSION
GRAPH
Meters Feet
3,000 _F 10,000
_F— 9,000
2,500 —
e 8,000
_F— 7,000
2,000 —
_F— 6,000
1,500 —F— 5000
_F— 4,000
1,000 —F
—— 3,000
—— 2,000
500 —
£ 1,000
0~
EXPLANATION

Main surfaced all-weather
roads.

Other roads; mostly unsur—
faced, many poor in wet
weather.

/_/
N—

Road destroyed
places.

in many

—— Road probably destroyed

e
in many places.

—+—+—+— Railroad.

" * 4+ Railrocad destroyed.

GLOSSARY

A0 s issenny it
Chi

--.. bay
eeen.. Stream

Ling. ceeeeae mountain
Shan . _island, mountain
SHUL = e e T
TR0/ e se

FUKIEN

REGION (GHINA)

Base adapted by A.M.S. and U.S.G.S,
from A.M.S. 5301, 1:1,000,000,
Sheets NG 50 and NG 58 195,
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FUKIEN REGION

(CHINA)

TCONFIEENMAL

TERRAIN DESCRIPTION

Reliability:s Good for Map Units I, II, IIT, VII, and VIII; fair for Units IV, V, and VI.
Sumnary reporty additional information avallable for more detailed studies,
Map Unit Topography Drainage Settlements and Land Used Communicationsé/
I Bare rugged rocky islands with irreguiarly embayed coastsy two Short perennial and intermittent streams flow Settlements generally confined to islands greater than a mile in |Communication along coast and between islands
FENG-HUANG largest are each about 6 miles long and 3 to 4 miles across, in narrow V-shaped valleys radiating from peaks. | diameter., On larger 1slands, fishing villages at heads of em- by fishing boats, No read net; trails lead
ISLANDS Hills and ridges sharp-crested or pimmacled. Rellef between Gradients steepy discharge small; streams not bayments; a few small farming communities in interior of largest |inland from coasts of larger islands,
750 and 1,400 feet on larger islands; 500 feet or less on is=- navigable, islands,
lands less than 1/2 mils across,
II Coaatal belt 25 miles wide; irregular shoreline indemted at Drained by eastward-flowing streams with head= | Minor ports of Jui-an (pop.20,000) and Ku-ao-ttou (pop,15,000 to |No road net; main route parallels coast 6 to 30
CHEKIANG COAST intervals of 15 to 30 miles by nmarrow inlets along larger water areas only about 60 miles west of coast 20,000) situated near mouths of embayments. Numerous small miles inland, Larger sastward-flowing streams

streams, low flat arecas as much as 6 miles wide along streams
and northern half of coast, Interstream areas hilly and moun~
tainous; largely deforested. Rellef between 500 and 1,500 feet
in hilly and mountainous areasS, f

lower courses are slugglsh meandering tidal
estuaries, Saveral mud flats in lower courss
of Qu~Chiang®/;largest is Ling-k'un Island,
Flat areas poorly drained; rainfall ponded in
rice fields or diverted into canals. Hilly and
mountainous areas between larger rivers well
drained by network of short intermittent and
peremnial streams flowing in narrow valleys.

fishing villages along coasty small agricultural settlements
scattered through densely populated lowlands. Lowlands intense-
ively cultivated; irrigated; rice is principal crop.
on hill slopes,.

Tea grown

navizable for launches and junks., Integrated
canal system in lowlands permits travel by small
boats.

Rugged coastal belt between 5 and 45 miles wide, Predominantly

111 Area includes lower reaches of Chiao-Ch'i, ¥ine | Area south of Min-Chiang is one of most thickly populated in Water routes used more extensively than over=-
FUKTEN QQAST hilly or mountainous with ridges aligned prevallingly N to NE; Chiang, Chiu-lung Chiang and other large per- China, Larger cities are ports near mouths of larger streams land routes for communication between many
uplands largely deforested, covered with grass and scrubby enrial streams draining Fukien hinterland. (Lung-cht'i, Chin-chiang, P'u~%'ien, and Min-hou) or on islands coastal towns. Coastwise communication by
vegetations Level ground restricted to floodplains of larger Rivers enter sea along channels flanked by tidal | fronting their estuaries (Ssu-ming, San-tu), Shores of innum- boat favored by mumerous inlets afferding
streams, discontinuous coastal strips generally less than one mudflats; no extensive delta flats above high- erable small embayments are sites for fishing villages. Numerous | anchorage and refuge from storms. Lower reaches
mile across, and to a few lowland belts crossing peninsulas and | tide level. Hilly and mountainous areas between | small agricnltural settlements throughout lowland and hilly of larger streams navigable by small eraft;
offshore islands in a NE direction. Coast deeply indented; major streams drained by intricate network of areag. Ssu-ming {better known as Amoy) is center for trade in heavy river traffic by motor launches and Junks.
bold promontorles alternate with frregularly branching bays. perennial and intermittent streams, Run-off sugarcans and tobacco. M¥in-hou (better known as Foochow) is Transportation by ferry between Amoy Island and
Several hilly islands and numerous rocky islets offshore. Hilly |rapid, accalerated by widespread deforestation terminus for river boats operating in the Min-Chiang drainage; mainland, Road ned largely destroyed; was ex-
and mountainous headlands cliffed, Myd flats border estuarine along coast amd to the west. Riwver in high also a port of call for ocean-going steamers. San-tu is a center  tensive between the Nan Ch'i and Mu-lan Ch'i,.
areas, A few small sand beaches in embayments along larger stage June to July; low stage November to for tea and chinaware.trade. Area largely deforested. About one=| Main coastal road comects Lung-ch'i and Min-
promontories and islands, Rellef generally between 500 and Jamiary. Occasional floods from late February fifth of land sujtable for cultivation; of this about 75% is irri-| hou; network of secondary roads and porter
3,000 feet in hilly and mountainous areas, through summer. gated, and 70% to 90% planted in rice. Tea, corn, soy beans, and | tralls in hilly belts between main road and the
gweet potatoes cultivated on terraced hillsides, coasts Long stretches of mountainous country
between Min-hou and the northern limit of area
ard from Lung-¢h'i to the southern boundary of
map area virtually without roads except in a
few minor corridors flanked by mountains,
v Rugged mountainous country with ridges and valleys aligned pre- |Area well drainedj lakes few and small, confined | Sparsely populated; settlements largely confined to farming com- |Road net not extensive; stream crossings
CHEKIANG-FUKIEN | dominantly NE., Regionally inclined toward east amd, except for |to valleys, With exception of small areas at munities on flats and low hilly belts along streams. Chien-ou numercus; maintenance a constant problem In
MOUNTAINS small border areas, drained by eastwaﬁd—flowing trunk streams northwest corner of region, area drains east {pop«70,000) and Shao-wu (popy15,000) are centers for agricul- most areas. NW routes across topegraphic grain
crossing the topographic grain at right angles., Discontinuous thrcugh large rivers, More than 2/3 of area tural trade., Yung—an is provisional capital of Fulden; Chien-yang | characterized by local stretches with steep
narrow flat stretches along streams., 'Small areas of hilly land |drains into Min-Chiang. Tributaries have pre- is traffic center for routes into Chekiang and Kiangsi Provinces,. | gradients. NE routes, following topographic
mostly in NE-trending belts. Mountains largely deforested vailing NE or SW courses, entering trunk streams |Nan-p'ing is port for river traffic to Foochow. Roughly 10% of grain, have gentler gradiemts, All routes
around settlements and along lines of river or overland trans- roughly at right angles, Streams generally area in cultivation; arable land includes all flats and gentle must follow streams in part; hence subject to
portation, Relief generally greater than 1,000 feet; locally swift with gravelly and sandy bottoms; bars and | hill slopes as well as swme artificilally terraced mountain valleys temporary disruption during floods when brldges
as much a3 3,500 feet in higher mountains, small flats common near bends, Eastward-flowing | Irrigated land mostly devoted to rice; tea on terraced hills. are out and ferries inoperatiwe. Network of
! streams generally in narrow gorges with raplds Considerable timber reserves in upper reaches of Min-Chiang foot trails in mountainous areas affords diffi-
in gaps through ridges; floodplains limited to drainage, cult passage across country. Roads and trails
discontinuous atrips, generally not more than a less likely to be muddy in summer and autumn
few hundred feet across., NE- armd SW-flcowirg than in other seasons. Network of streams
streams have broader valleys and more even grad- affords extensive but slow and circuitous
ient s} stream flats discontinuous but more ex- routes of travel. Most streams navigable almost
tensive than along eastward-flowing streams. to headwaters by small boats of draft not ex-
Occasicnal floods in spring and summer; destruc- ceeding a few feet; rapids and swift currents
tive effects accentuated by widespread dsforest- are hazardous; portages or aid by towing locally
; ation, necessary.
v Rugged mountainous and hilly country ﬁith local small flat areas |Area drains socuth through Han Chiang. Drainage |Most settlements along streams, located in flats or on low roll- |Road net poorly developed. Routes follow valleyd
HAN CHIANG DRAIN- | along streams. Western half predominantly hilly; eastern half pattern broadly rectangular for major streams; in |ing hills; a few small mining camps in the mountains. Flats and |or wind through hilly and mountainous country.
AGE BASIN prevailingly mountainous, but with hilly belts showing general detail an intricate, irregularly branching net- |hill lands largely planted to wheat and irrigated rice. Kwang- Maintenance difficult during summer months when
NE aligmment. Mountains in Fukien largely covered with forests; work., Hills and mountains furrowed by gullies tong portion a double-cropping rice area; plantings in March and | floods may destroy valley roads and bridges.
in Kwangtung largely deforesteds Valleys generally narrow and and ravines occupled by intermittent and small August, harvest in June-July and November. Tea extensively Network of trails,well developed in hilly
crooked; floodplains and terraces present only locally as at peremnial streams. Frequent and destructive cultivated in upper part of Han Chiang valley, as around Ch'ang- |country, connect scattered agricultural
bends and at stream junctions., Relief between 300 and 1,000 floods during summer months, t'ing. settlements, Larger streams navigable for
feet throughout greater portion of western half; between 1,000 small craft.
and 3,000 feet in mountainous eastern part.
vI Rugged barrier of forested mountains averaging 15 miles in width,  Mountains form major drainage divide between the | Area sparsely settled, Small agricultural communities in lower

LUNG-SHIH RANGE

along Fukien-Kiangsi border, expanding to 40 miles along Kwang-
tung-Kiangsi border. A complex of ridges and peaks with a gon-
eral NE aligmment separated by narrow steep-sided valleys.
Higher peaks have altitudes between 6,000 and 7,000 feet.
Rellef generally 1,000 to 4,000 feetj greater on Kiangsi than
on Fukien side, |

south and east-flowing streams of Fulden and the
north- and west-flowing streams of Kiangsi,
Draired by perennial and intermittent headwater
tributaries of major streams in outlying areas.
Cradients steep, valleys narrow,

reaches of valleys. Lumbering camps locally exploit extensive
stands of virgin conifercus forest. Bamboo plantations,along
mountain flanks and in valleys,cultivated for edible shoots.

Prevallingly foot trails, which cross mountains
in a few widely separated localities., Two

through roads cross area.

Hilly and meuntainous country lower than bordering mountains of

vil Area drains northward through two major peremmial No citles; population distributed among numercus agricultural Kan~Chiang and Hsu-Chiang navigable for rafts
EAST KIANGST ‘Map Units IV and VI and higher than the Kiangsi Lowland (Map streams, the Kan-Chiang and Hsu-Chiang. NE and mining communities. Larger settlements along low terraces and small boats in spite of numerous sand bars
HILIS AND Unit VIII) into which it drains to the north. Hills and mounw- stretches generally shallow, braided, and flanked|of flood plains of major streams. Many small agricultural and local stretches of swift water with rapids,
MOUNTAINS tains largely deforested, bare or covered with grass and scrub; |by flood plains and low terraces; local narrow villages except in more rugged mountains. Numerous tungsten~ Main roads follow valleys of major
aligned prevailingly NE. Summits commonly rounded; valleys gaps where streams cut through hilly ridges. and ccoal-mining caanEK Flood plains and terrace land intensive- |streams. North of the latitude of Chfang~tting
generally opens. Long but discontinuous flat areas along major Stretches of narrow canyons in uvpper west-flowing|ly cultivated in rice and sugar cane. Hillsides commonly terraced|(Unit V ) network of roads is best developed
streams; widest and most extensive along NE valleys., Rellef reaches of Kan-Chiang. Network of perennial and |for cultivation in rice, tea, and potatoes. of Fukien Region.
between 300 and 1,000 feet in hilly country along major lines intermittent streams in mountainous areas where
of NE drainages Over 1,000 feet in mountainsj locally between valleys are commonly V-shaped and flood plains
2,600 and 3,300 feet; scattered high sunmits reach altitudes narrow or lacking., Widespread deforestation
between 3,800 and 4,100 feet, : causes rapid runoff except in areas of permeable
‘ rock and along artifieially terraced hill slopes,
VIII An area predominantly of flat land and low rounded hills, with Area drained by Kan-Chiang and Hsu-Chiang, which [Area densely populatedj larger settlsments along Hsu-Chiang

KTANGST LOWLAND

small deforested mountain tracts. Valley flats along major
streams locally as much as 15 miles mide; bordered by one or
more natural terracess Rellef averages between 300 and 600
feet in hilly areass :

empty into Pto-yang Hu, a large lake 60 miles

beyond northern limit of mape. Shallow braided
rivers with sand flats; flood plains commonly

several times width of stream.

and Kan-Chiange Many small agricultural settlements and a few
coal~mining camps in the hills, Flat lands intensively culti-
vated in rice and sugarcane. Hills terraced for cultivation;
principal crops are rice, wheat, and beans.

Woell-astablished river routes along Hsu-Chlang
and Kun-Chiang for small, shallow-draft craft.
Numerous send bars. Main roads parallel the twe
major streams, following flood plains and terr-
aced; locally subject to overflow by f{loods,
Network of unimproved roads through valleys in
hilly areas probably passable for light mechan-

ii8d units,

f;For additional information, consult other
—/See SES 139, Chekiang Region.
See Mineral Resources sheet.

 CONBHOENRYIL

o o

intelligence sources.

Prepared by U. 8. Geologlcal Survey
for Chief of Engingers, U. 5. Army
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FUKIEN REGION

(GHINA)

SQUEIREMHAL

TERRAIN APPRECIATION

Reliability:

Good for Map Units I, II, IIT, VII, and VIII, fair for Unit IV, V, and VI,

Summary report; little additional information available for more detailed studies.

Map Unit Terrain Movement Observation amd Concealment Existing Cover Excavations for Shelter
I Hilly or mountainous islarmds up to 6 miles long Existing Routes_/ Limited to trails between settlements along coast Observation Points: Hil1l and mountain sum- Topographic Cover: Ravines, | Generally possible by hand
FENG-HUANG with rocky summits rising from a few tens of feet and connecting coastal and inland settlements. mits and ¢liffy promonteries provide many steep mountainsides, and tools to depths around 6
ISLANDS to 1,400 feet above sea level, Shores are irreg- Cross—country Movement: Generally difficult, owing to prevailingly good observation points for coastal and crevices in rocky slopes ft in heads of larger em-
ular and cliffed except along embayments, which steep slopes in hilly and mountainous terrain; easiest on hilly inland areas, give local and limited bayments; walls likely to
are fringed with short narrow beaches. Feng=-huang Shan, Visibility: Generally good; limited chiefly cover from land fire; com- | be unstable. Blasting in
by topography. Restricted infrequently by monly inadequate for fire hard rock necessary over
fog in winter and spring. directed from sea, greater part of islands,
Concealments Tall grass and scattered clumps Artificial Cover: Structures
of trees provide limited concealment from in fishing villages provids
ground observation and generally inadeguate local and gererally inad-
concealment from aerial observation. equate cover for small units |
II Coastal belt with shore line indented along mouths | Existing Routesg/: Streams emptying opposite Jul-an and Ku-zo-t'ou Obgervation Pointss Numercus sumits in Topographic Cover: Ravines Possible by hand toole to
CHEKTANG COAST of east-flowing rivers. Larger valleys have flood | navigable for launches and junks, Small boats can follow canals mountainous and hilly areas command views of and steep valley slopes depths around 10 ft through
plains as much as 6 miles wide near their mguths; through coastal flats in area N of Chin-hsiange Possible route from lowlands. afford cover in inner parts | out flat areas; ground
flats a fractionof a mile to 6 miles wide horder Pai-lin (Map Unit IV) to Jui-an and northward bordered by intensively Visibility: Good; hills and mountains mostly of mountainous areas. Low water will probably be en-
greater part of coast N of Chin-hsiang; remainder cultivated lowlands N of P*ing-yang, between Ch'iac-tun-men and a deforested. Probably greater than 6 miles stream banks provide limit- | countered at depths around

of area consists of rugged hills and mountains,
Slopes in areas shown as flat land on accompanying
map average 3 1/2% or less. Dissected uplands have
slopes prevailingly between 15% and 45%., Relief
in hilly areas generally less than 500 feety in
mountains between 1,000 and 1,500 feet,

point near Ku-ac-t'ou, and possibly S of Fu-ting., Cultivated lowlands
gererally flooded for rice between April and mid-September, Passes
through hilly corridors in mountains S of Pting-yang and between
Chtiac-tun-men and Fu-ting.

Cross-country Movement: Flat areas generally passable only when dry.
Ralsed dikes along edges of rice fields and canals offer easlest foot
routes over flat areas when these are flooded., Movement across
mountainous divides between major streams difficult by foot and im-
possible for vehicles except along established routes,

on average between 20 and 28 days a month
throughout year,

Concealments Tall grass on mountain slopes,
creps grown on hillslopes and isolated
¢lunps of trees provide limited concealment.

ed cover in flat areas.
Artificial Cover: low em-
bankments along canalg and
dikes in flat areas. Stiruc-
tures in towns and villages.

6 ft. Excavation in hilly
and mountainoug areas will
probably require blasting,

jans Predominantly hilly and mountainous coastal belt. Existing Routesé/s Railroad alignment (road bed destroyed) from Observation Pointss Numerous relatively high Topographic Covart Ravines | Possible by hand tools to
FUKIEN COAST Shoreline highly irregular and deeply embayed, a mainland point opposite Ssu-ming to the Chiu-lung-Chiang. points throughout hilly and mountainous coun-| and steep slopes afford depths around 10 ft through
Large streams, spaced at intervals of about 50 In part follows coastal try. Flat areas commanded by points in ad- wldespread cover in moun- flat country and in greater
miles, cross area flowing E or SE. Ridges amd areas, Main coastal route (road aestroyed during war) connects joining hills and mountains, also by tops of tainous areas. Large part of hilly country. In
valleys between major streams aligned prevailingly | Lung-ch'i and Min-hcu via Chin-chiang and Pfu~t'len; crosses culti=- taller buildings in large citles, boulders up to 20 ft across | flat areas, excavations
NE, Extensive mud banks, covered by shallow water,| vated flats with many small canals on Nan-t'ai Island and around Visibility: Generally limited only by topo=- on slopes of many mountains.| deeper than 6 ft are like-
floor embayments; locally their landward margins Ptu-ttien; elsewhere follows valleys commected by low passes; few graphye. Mountains generally deforested; Hilly country generally 1y to be flooded with
have been reclaimed for rice cultivation., Level sharp turns grades as much as 20% in only a few passes through hilly hillside crops no obstruction to view. openg cover locally pro= ground water; sides may be
ground mcstly around lower courses of large rivers;| country. Brldce across the N arm of Min-Chiang at Min=hou; bridges Occasional fogs November through April. vided by stream banks and unstable. Excavations in
periodically flocded in course of intensive rice across Chiu-lung-Chiang, the Shuang-Ch'i and Mu-lan Ch'i are Concealments Tall grass on mountain slopes moderate slopes. Restrict- | mountainous country will
cultivation; crossed by network of small canals, reported destroyed. Poorly dewveloped rcad net through difficult and crops on hillsides give limited conceal- ed to stream banks in flat generally require blasting;
Relief in hilly country averages around 500 feety country S of Nan Ch'i in southern part of area, and between Min-hou ment from ground observation and generally country. unconsolidated material
locally 1,000 feet around mountainous border's; and Hsila-p'u in northern part of area; routes follow narrow valleys inadequate concealment from aerial observa- Artificial Covers Banks of | locally covers surface to
mostly artifically terraced and intensively culti- through mountains; many sharp turns, stretches of steep grade; un- tion. Some concealment afforded by scattered | canals and dikes in flat depth of 3 ft.
vated; slopes generally between 15% and 3584 fordable streams crossed by ferries. Network of routes through hilly stands of trees preserved locally in moun- lands. Brick buildings in
Mountainous areas rugged, with slopes commonly be- | courtry betwsen the Nan-Ch'i and Mu-lan Ch'i; many crossings of minor tains, as around shrines, the cities, Numerous
tween 257 and 45%; locally with ¢liffs, Relief streams and canals; grades rarely exceed 12%; numerous cuts through cemeteries, some with elab-
1,000 to 3,000 feet, Many islands along cogst: crests of low hills and passes through hill gaps. orate stone construction,
Ssurming (Amoy) and Chin-men (Quemoy) predominantly. Cross—country Movement: Generally easy in open hilly country; diffi-
hilly. Of the larger islands, Hai-t'an has the cult for foot troops and impossible for vehicles in mountainous
largest tracts of level ground, courtry. Obstructed in flat country by unfordable large streams and
by canals; also impeded sporadically by floods and periodically by
artificial flooding of paddy fields; generally trafficable only where
drained or during dry weather. Hilly peninsular areas between Lung=
ch'i and Fu-ch'ing (SE of Min-houn) permit wide deployment along
varlety of cross-coutry routes; low passes between hills passable
for light vehicles., Rectangular net of canals in flat country
spaced few hundred to a thousand feet apart; most 3 to 4 feet wide
and around 5 feet deep. Adjoining rice fields flooded ¥arch through
December in areas S5 of Min-houj in area to N flooding generally be-
tween April and mid-September. Water, 6 to 10 inches deep, covers
layer of mud averaging 6 in thickness, Railsed dikes along edges of
rice fields are best routes of movement.
v Rugged, predominantly mountainous country with Existing Routesd/:(1)Min-houn (Map Unit III) to Chien-ou; road {now Obser vation Points: Tops of mountains and Topographic Cover: Moun- Flat areas underlain with
CHEKITANG-FUKIEN regional slope toward E., Upland and lowland belts | has been wholly destroyed ) followed winding route through mountains hills, and crests of ridges provide excellent: tainous areas with steep unconsolidated materials
MOUNTAINS alike show NE aligmment, rovghly paralleling with many crossings over small streams., {2) Min-hou to Nan-p'ing along | observation points over extensive areas, slopes, narrow valleys, and | to depths of generally

Fulden coast,

Mountains: Comprise series of irregular ridges
with prevailling NE trend, breached by gaps at in-
tervals between a fraction of a mile and several
miles; relief generally greater than 1,200 feet,
locally as much as 3,500 feet; slopes generally
25% or steeper, locally rocky and cliffy, scored
with ravines; crests generally rounded. No
plateaus,

Hilly Areas: Mostly border walleys; have numer-ou s
closely spaced conical summits, locally integrated
into irregular NE ridges; slopes commonly about 25%
Relief generally around 300 ft, locally 1,000 ft,.
Flat Areas: Restricted to narrow discomtinucus
stretches along streams, especlally at confluence
of tributaries and in small headwater basingjy most
comon along streams flowing NE or SW,

Min-Chiang; footpath (possibly road) follows narrow flat strips along
river wherever possiblej numerous short cuts through hilly country
around stream bends have steep grades; probahly not sultable for
vehicular traffic. {3) Chin-chiang (Map Unit III) 4o Yung-an; road
(now destroyed in large part) was suitable for light vehicular traffics
steep stretches between Ta-t'ien and Yung-an. (4) Lung=ch'i (Map

Unit III) to Chtang-t'ing (Map Unit V); road reported destroyed near
coast; steep grades between Ho-ch'i and Hsia-chuan. (5) Ma-shan-p'u

to Chien-yang route through central part of area; between Ma~shan-p'u
and Yung-an, grades as much as 14%, many spiral and hairpin turns,
difficult or impassable for vehicles in wet weather; long corridor of
easy movement from Yung-an to Chien-yang along Tashih-Ch'i and Chien-
Ch'i valleys. (6) Routes from Chien-yang {focal point for traffic
irnto Chekiang and Xiangsi Provinces): (a) N route into Chekiang via
Plu-ch'eng suitable for light vehlcular traffic; steep grades, many
switchbacks, (b) Into Kiangsi via Ch'ung-an, route reperted to be
difficult, (¢) Into Kilangsi via Shan-kuan, an easy route suitable

for military trucks except in wet weather; ferry across stream between
Ma-sha and Chieh-shou, Larger streams navigable for shallow-draft
vessels, Min-Chiang is maln artery for river trafficj navigable by
launches from Foochow to Nan-p'ing in spite of swift currents and
rapids. .
Cross—country Movanent: Generally impossible for vehicles, difficult
for foot troops;easier along NE and SW than NW and SE directions,

Visibility; Limited by dense forest growth
and bamboo thickets in upper reaches of Chin-
Ch'i, Fu-t'un Ch'l, and Jen-ho Ch'i. Gener=-
ally good elsewhere, except in small areas of
tree plantations,.

Concealment: In area directly east of Fukiend
Kiangsi boundary, forest cover provides con-
cealment agairst aerial observation. Else-
where a cover of tall grass and fern predom-
inates, affording inadequate concealment
from aerial obssrvation and limited conceal-
mert from ground observation; scattered
standa of forest in remote upland areas amd
around shrines provide limited concealment,

ravines afford widespread
cover. Hilly belts with
limited cover along moderate
slopes and along stream
banks, In flat areas,

cover generally lackingy
locally provided by banks

of larger streams,
Artificial Cover: Houses on
flood plain areas commonly
two-story structures with
stone fourdations and upper
story above high-water mark.
Larger settlements, as
Chien~yang, commonly walled;
contain a few European-type
brick buildings; mostly
frane structures with tile
roofs,

10 feet or mre provide
local sites for easy
excavation; walls may be
unstable, subject to
flooding during rainy
season or because of high
water table., Timber not
generally available in
quantity; stone from near-
by hills and mountains.
Hilly and mountainous areas
genarally underlain by rocH
at depths of a few inches
to a few feet; may require
blasting for excavabtion.
Higher mountainous areas
commonly have rock ledges
exposed along summits and
in ravines,

E/See Road Construction and Maintenance Sheet; for more detailed information consult other irtelligence sources,

AATFIDENTTIAE

(cont inued)

15



FUKIEN REGION

(CHINA)

TOMHBZNNAL

TERRAIN APPRECIATION

Reliabiiity:

Goed for Map Units I, IT, TII, VII, ard VIII; fair for Unit IV, V, and VI,

Summary report; little additional information available for more detailed studies,

Map Unit Terrain Movamant Observation amd Concealment Existing Cover Excavations for Shelter
v Predominantly hilly and mountainous; level lami E;i;gigg_ﬁggggggés Main N trunk of Han-Chiang forms narrow corridor Qbhservation Peoints: Inmumerable ridges and Topozraphlc Covers:s Steep Easy in flat lands, where
HAN~CHIANG confined to narrow discontinuous flats along cormecting Kwangbung and Fukien, Absence of continuous terraces or sumzlts in hilly and mountainous belts pro- slopes of mountains, ra- depth of unconsolidated

DRAINAGE BASIN

streams.

Hilly Areas: Characterized by rounded summits
sloping to open valleys; relief between 30C and
1,000 ft,. \
Mountains: Rugged; slopes steep, locally precipie
tous; crests of ridges uneven with alternating
saddles and conical eminences; ridges variously
orienteds Rellef between 1,000 ana 3,000 ft,

flood plains makes movement difficult; floods inundate valley flats,
Road net poorly devaloped; main routes generally wind through hilly
or mountainous country, avolding river flood plains excect along
short stretches, Well—developed net of trails in all but mountainous
arcas, E~W route to Yung-an (Map Unit IV) crosses upper Han-Chiang
valley throvgh Chlang-t'ing and Ma-shan-p'ujy liable to flooding in
many sections and to gullying along eastern ascert from Han-Chiang
valleys Same hazards for roads in southern part of area, where route
through Lao-lung-ssu to Hsing-ning is probably maintained more easily
than other stretches of same road to NE, Well-devaloped system of
large perennial streams provides circuitous access to most parts of
area by small river boatsy salt shipped by boat from near Pl'ing-ho

in southeastern part of area north to Ta-pu.

Crogs—country Movement: Difficult in mountains. Cenerally easy in
hilly ereas; facilitated by net of trails, many of which are probably
sujtable or could be improwd for light wehicular traffie,

vide good points for observation.

Visitdlity: Obstructed by forest and under-
growth in Fukien;in Kwangtung visibility
generally good except in forested areas of
remote uplands,

Concealment ¢+ Forested area in Fukien provides
good concealmert both from ground and aerial
observation; large bamboo plantations es-
pecially along streams, Generally deforested
Kwangtung area provides limited concealment
from aerial observaticn; tall grass and fern
covering uplands give local concealment from
ground observation, Groves of trees in re-
mote uplands and around shrines,

vines, and gullies pro-
vide good and extensive
cover in mouwtalnous areas,
Hilly belts provida limited
cover; flats, none at all,
Artificial Covar: Scatter-
ed mine workings between
Mei-hsien and Chiaoc-ling
and Tung-chou-pa may pro=-
vide cover for personnel
ard equipment. Structures
in settlements probably
provide limited and local
cover ,

material is commonly over
10 feet; shelters may fill
with water; ground probably]
stable, Valley areas in
hilly belts should offer
easy excavation for shelten
subject however to floeding
Hillsides and mountaing
generally underlain at
depths of a few inches to
a few feety may require
blasting for excavation.
Timber and rock generally
available in Fuklen area;
timber stards limited to
remote and inaccessibla
portions of Kwangtung
area and to areas around
shrines,

Vi
LUNG-SHIH RANGE

Rugged dissected mountains; slopes steep, valley
floors narrow. Relief between 1,000 and 4,000
ft3 local elevations as high as 7,000 ft, '

Existi Routesg! Main overland route from Yung-an (Map Unit IV) to
Jui-chin (Map Unit VIT) crosses mountains between Chlang-t'ing and
Jul-chin through what is probably the least difficult pass. Gradas
locally as much as 25%, but is passable by wehicles,

Cross-—country Movemert s Difficult for personnel and impossible for
vehicles,

s

Observation Points: Crests of spurs leading
down from summit areas along main divide
command views of surrounding lower country.
Visibility+ Generally poor. In higher areas
commonly hindered by clouds; along flanks

of mountains obstructed by dense forests and
bamboe plantationse.

Concealment: Widespread forested tracts pro-
vide good concealmert from aerial observation,
Underbrush givesadded concealmert from ground
observation,

Steep slopes and narrow
valleys provide extensive
topographiec cover.

Excavations deeper than
2 to 3 ft generally requirdg
blasting. Hard rock is
exposed at the surface
over wide arease.

VIiI
EAST KIANGSI
HILLIS AND
MOUNTAINS

Hilly and mountainous country with discontinuous
flat belts along streams, Individual hills ard
mountains commonly elongated along NE linesj belts
of hills and mountains also with prevailingly NE
aligmment, Relief in hilly country between 300 and
1,000 £t, Valleys gererally open; slopes commonly
terraced for cultivation, Rellef in mountainous
country betwesn 1,000 and 3,300 ft, with peaks
standing at elevations as high as 4,100 ft, Slopes
steep, valleys narrow.

Existing Routesd/; Chiang-k'ou to Jul=chin reute and E trafficable
except during or after heavy rains; averags of one stream crossing
each 0.6 mile., Nan-ch'eng to Yid-tu route follows flood plain and
terraces of Hsu-Chiang to headwatersy crosses hilly divide 3 miles
wide and follows flood plain of Kan«Chizng to Ning-tu; thence through
hilly and mountainous courtry to Yi-tu; could be blocked at divide
between Hsu-Chiang and Xan-Chiang headwaters, and probabdly at many
placas between Ning-tu and Yi-tu, Widely spaczed roads in broad hilly
belt along Kan-Chiang in NW part of area,

Cross—country Movement: ZEasy for foot troops and probably for light
mechanized units in flat and hilly areas,

QObservation Pointg: Upper slopes arnd summits
of hills and mountainsg provide many excellert
observation points throughout area. Numerous
hills, some with pagodas on top, rise above
flood plains and terraces along corridor ba-
tween Nan-ch'eng and headwaters of Hsu~-Chiang
and betwsen Ning-tu and headwaters of Kan-
Chiange.

Visibility: Generally excellent,
Concealment: Limited concealment from aerial
observaticon afforded by sugarcane and other
crop8 intensively cultivated in flat lands
and on terraced slopes, Scattered stands of
trees adlong rivers, mostly at settlements.
Tall grass on hills and mountains affords
limited concealment from aerial and sround
observaticn,.

Tonographic Cover: Most
extersive along narrow
valleys, ravines, and
steep slopes in moumtainous
areas; limited mostly to
lowsr valley slopes in
hilly belts. Lacking in
flat areas, except along
low banks at margins of
streams or along bresaks in
slope at junction of lower
and higher terraces,
Artificlal Cover: Structures
ir tewns and villages pro-
vide local covwer for amall
units. Tunnels and other
under ground workings of
larger tungsten mines
afford protection against
aerial attack(see locali-
ties 7,8,9,10 and 11 on
Mineral Rescurces sheet).

Excavations deeper than

3 ft generally impossible
by hand except in flat
areas and valleys through
hilly areas. In flat
areas, excavation by hand
tools possible to depths
between 3 and 10 ft,

VIII
KYANGST LOWLAKD

Area of broad river flcod plains and terrace$ flank
ed by rolling hills merging with scattered small
mountainous tracts. Summits prevailingly aligned XF.
Areas indicated as flat on accompanying map %nclude
poorly drained flcod plains and their borderirg
terraces, the highest of which may be as much as
300 ft above valley lewel, Hills dissected,
valleys broad and opens relief between 300 and

600 ft, Mountains S of Lin-ch'uan rise to ele-
vaticns arcund 1,800 ft; relief between 1,000 and
1,500 ft,. 1

|

Exiating Routes &/3 Nanking-Henan railroad route crosses N¥ corner of
area. ¥ain roads follow N along Kan~-Chiang, Lin Shui, and Hsu~Chiang,
streams which are navigable for rafis and shallow-draft dboats, East
of MNan=-ch'eng, main route into Fukien leads through pass at Shan-kuen
(Map Unit VI}, Network of trails and porter rosds in valleys through
hilly c¢ountry. _ .
Cross-country Movements Generally easy; practically umlimited cppor=-
tunities for deployment, Obstacles in flabt areas are canals, sloughsg)
ard paddy fields (flcoded betwesn April and October), Kan-Chiang and
Hsu-Chizng between 2,5 and 8 f% deep and between 1,200 and 1,500 ft
wide over long stretches; steep hanks 12 to 25 £t high in many places.
Easy movement by foot through hilly areas.

Observation Points: Summits of hills border-
ing main valleys eommand views of main roads
and river routese.

Visibilitys Generally good tiroughout area,

Concealment: Area largely deforested; local
clumps of trees along valleys, particularly

around settlements, provide limited conceal-
ment for small units,

Topograshic Cover: Tow
rnatural levees, embankments
along canals, and steep
banks aleng streams pro-
vide limited cover in flat
areas along major rivers,
Steep slopes and ravines in
isolated mountainous areas,
Artificial Cover: Artificial
terraces widespread through
hilly country may provide
cover from ground fire.
Constructions in settle-
ments and cemeteries give
cover in restricted areas,

Six or more feet of une
consolidated material can
be excavated by hand tools
except in small isolated
mountainous areas, Flat
areas flooded for rice
cultivaticn April to Octo-
ber; throughout year
ground water encountered
at depths between 3 and 4
ft in river flocd plains
and at depths around 6 ft
on river terraces. Cordi-
tions in artificiaily
terraced hillslopes gen=-
erally similar to those

on river terraces.

' a/See Road Construction and Maintenance Sheet;for more detailed information consult other intelligence sources,
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VIEWS I-3
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L. Mountainous peninsula in San-sha HaiLk'ou (Terrain Unit III). Shore

bordered by submerged mud banks with branching submarine gullies, Chiao Ch'i

estuary at left, Difficult cross-country movement in rugged mountains. Re-
latively easy movement restricted to local small areas along coast where mud flats
have been reclaimed by dikes, and to narrow sFrips along larger valleys. (USAAF,

21PSB, M 10/1L, TV 122, 123). |

2.

Deeply indented ccast and prevailingly mountainous coastal area (Terrain

Unit III); ridges trend generally NE.

Larger valleys are open, relatively

straight corridors; some broaden to small plains at the coast.

Lowlands

cleared of vegetation and cultivated in crops that offer little concealment.

In

mountains, local stands of timber provide concealment for personnel. View east

toward San-sha Hai-k'ou and Lo-yuan Wan. (USAAF, 21 PSC, M 11/16, RO 59).

3. Narrow beach of sand and cobbles flanked by mountains,
common in bay-heads of Terrain Unit III. View along west
side of San-sha Hai-k'ou. Steep-sided, partly barren
mountains probably typical of area. (ONI 195-297).
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5. Broad unfordable river bordered by steep hills and mountains; largely de-

forested. Typical of most larger streams near coast (Terrain Unit III).

Grassy and scrubby vegetation offers almost no concealment. View across south
arm of Min-Chiang below Min-hou (Foochow). (ONI 326-226).

™
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:

L. Rugged indented coast with small strips of flat land along larger valleys
(Terrain Unit III). Generally bare terrain offers few possiﬁélities for con- .
cealment against aerial observation. North shore of Lo-yuan Wan near mouth of

bay. (USAAF, 21PSB, M 10/1k, TV 113), |
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6: Hilly and mountainous country bordering Min-Chiang along approaches to

Min-hou (Foochow) (Terrain Unit III). Troop movement comp%ratively easy

near river; deployment is restricted. Rough terrain is typical of the region,
(ONI 2)1-58L), | %

| 7. Steep paved mountain trail; young conifers provide poor concealment from

‘ ground and aerial observation. Most mountain trails are not paved and are
not so well maintained. View from Kuliang Mountain overlooking plain on

: which Min-hou (Foochow) is located (Terrain Unit III). (ONI 296-36L).
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8. Road through intensively cultivated and poorly drained flat along north
arm of Min-Chiang. Plains may sometimes be flooded by river; broad shifting
river channels have sandy silty banks and bottoms. View of plain around

Min-hou (Foochow) from Kushan, or Drum Mountain (Terrain Unit III). (Copyright,

Nat. Geog. Soc., 1932, 75933-4).

9. Densely populated, intensively cultivated flat from which steep-sided
hills rise abruptly; typical of coastal flats at mouths of major streams
(Terrain Unit III). Plain drained through sluggish meandering sloughs and
numercus canals into broad river braided with mud banks and sand bars. View of
Min-hou (Foochow), north side of the Min-Chiang; bridge over river leads to
Nan-t'ai., (USAAF, 21PSC, M 11/16, TV L9).

10. Crowded buildings separated by narrow crocked streets, typical of

congested conditions in native sections of large cities. MNMovement

through such sections may be difficult for columns of vehicles. View in
central part of Min-hou (Foochow) (Terrain Unit III). (ONI 2L1-575).

11, River crowded with native boats; condition typical of rivers
around larger cities, especially those near the coast. View of
the Min-Chiang at Min-hou (Foochow) (Terrain Unit III). (ONI 241-591),
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12. Typical estuary of Terrain Unit III; rugged ‘ ! .
hills and mountains rise abruptly above poorly

drained flats with broad meandering streams and
many canals. View down the Min-Chiang showing
entrance of river into Formosa Strait.

(USAAF, 21PSC, M 11/16, RO 46).

13. Intensively cultivated flat land bordered by steep-sloped hills and
mountains, in large part barren. Typical of inland part of Terrain Unit
III. Routes following streams pass through narrow gaps between mountains.
Numerous summits, such as those in view, providegood observation points over
extensive parts of lowlands. (USAAF 21PSC, M 11/16, TV L2),

e
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14. Sandy and partly cultivated lowland trending
northeast across Hai-t'an Tac (island); bordered
by hills and mountains (Terrain Unit III). Flat
sandy areas of this type are not common but pro-
vide a few good airfield sites along the Fukien
coast. (USAAF,21 PSB, M 10/14, TV 90).
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17. Boulder-strewn rocky (granite) slopes rise abruptly from edge of culti-

15, Granite quarry near Ssu-ming (Terrain Unit III). Knobs are fresh vated flats near Ssu-ming (Amoy) (Terrain Unit III). Most terrain near

rock suitable for dimension stone an@ road metal; intervening areas Ssu-ming is rough rocky hill land with a few narrow flats which are inten-

underlain by deeply decayed bedrock. (Copyright, Nat. Geog, Soc.,1932, sively cultivated. Rice fields, as in foreground, are dry during harvesting;
75956-4) . : later flooded for next rice crop. (Cooyright, Nat. Geog. Soc., 1932, 75957-A).

16, One of the few cities with many buildings of stone and steel con-

struction., View of Ssu-ming (Amoy) and adjacent mainland. Most towns

in region consist of small wooden structures. Mountains in backgro?nd
are typical along much of Fukien coast; low flat areas are restricted mainly
to estuaries (Terrain Unit III), (ONI 268h§L

18. Rugged terrain typical of major part of region. Flat land, generally

cultivated, is restricted to narrow strips along major s treams. A few of

these flats are possible inland sites for small emergency airfields. Vertical
view of Ho-t'ung and vicinity. (USAAF, 21PSC, M 11/16, TV 66).
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19. Artificially terraced and partially flooded sl‘pes characteristic near
settlements in mountainous country. Scattered groves of scrubby timber pro-
vide local and limited concealment., View south of Ku-t'ien (Terrain Unit IV).
(ONI 251-569).

21, Mountain trail; communications in interior are largely limited to such

routes. Deforested slopes are characteristic in all but the most inaccessible

parts of region. View along main route following the Min-Chiang between
Nan-p'ing and Min-hou (Terrain Unit IV), (ONI 2L0-0L8).

20. Typical rocky stream channel in grassy hill country near Ku-t'ien (Terrain
Unit IV). Existing bridges away from cities, as in view, are inadequate for
military vehicles. (ONI 251-571).

] ()
Beads g iy iy

22. River corridor through mountainous country (Terrain Unit IV); such rugged
terrain has led to highly developed boat traffic in central Fukien. View
from Nan-p'ing down valley of the Min-Chiang. (ONI 2L40-031).

24
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VIEWS 2327

23. Typical flat area along major stream in mountains; surrounded on all sides

by mountains and hills; intensively cultivated except where too sandy (Terrain

Unit IV)., View of walled city of Chien-ou and adjacent country along the
Chien-Ch'i. Airfield on sandy flat near river; subject to flood at high water;
location typical of airfields in interior Fukien. (USAAF, 21PSC, M 11/16, TV 72)

24, M"Sugarloaf" and steep-sided hills carved from fragmental
volcanic rocks and shale (Terrain Unit IV). Scattered trees
afford limited concealment, View of hills in the Wui-Shan
area west of Ch'ung-an, seen from across the Ch'ung-Ch'i,
(MIS 1648.235).

26. Broad unfordable stream with sandy margins and low
steep banks. Bare hills of sandstone and shale in back—
ground. Typical of large parts of Terrain Unit VII.
View along the Kan-Chiang south of Ning-tu. Much of the
traffic in Kiangsi is by river Junks like those seen
here. (Georg Wegener, 1926).

25. Deep unfordable stream flowing through gorge in
mountainous country (Terrain Unit VII). Most streams
in mountains flow through isolated defiles of this

sort. Movement along river mostly by boat and by
porter trails contouring the valley sides. Gorge of
the Kan-Chiang near Chiang-k'ou. (Georg Wegener, 1937).

27. Rugged sandstone hills of low relief
bordering rice-planted flood plain. North
of Ning-tu (Terrain Unit VII). (Georg
Wegener, 1926).
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VIEWS 28-3l

FUKIEN REGION (GHINA)

28. Bare, steep-sided rounded hills of saLdstone
rise abruﬁtly from cultivated river flood plains

Terrain Unit VII, View near Kuang-ch'ang.
(Georg Wegener, 1926).

30. Broad braided stream channel with steep
banks bordered by flat grassy flood plain;
common along larger streams in Terrain Unit
VII. Higher ground along streams is eaéily
passable by vehicles. View along Hsu—Cﬁiang
between Nan-feng and Tseng-t'an. (Georg
Wegener, 1926). :

e -

29. Mountainous country with narrow steep-sided ravines characteristic

of rugged terrain between the Hsu-Chiang and Kan-Chiang drainages (Terrain

Unit VII). Slopes in foreground barren and rocky with scattered scrubby
plants; in background the slopes are thinly forested, Walled villages, such
8s this one, are characteristically located on hill crests . (ONI 317-089,
Sept . 19 zh) .

31. Typical interior lowland surrounded by rolling hills
in eastern Kiangsi (Terrain Unit VII); on skyline, high
rugged Lung-Shih Mountains at Kiangsi-Fukien border
(Terrain Unit VI). Interior lowlands are intensively
cultivated to rice, with low terraces rising gradually
to hills. Provide a few good airfield sites. View

near Li-ch'uan., (James Thorp, 1934, Neg. 62-1),

26
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32, Terrain Uni
Typically borde

t VIII. Broad navigable braided stream with sand bars,
ed by hills, Pagodas, commonly located on hill tops,

provide good observation posts. Stone bridge is the same as that in View 33,

View along the Hsu-C

hiang at Nan-ch'eng., (ONI 251-560).

3. ical broad alluvial flats, bordering
arge streams in northwestern par£ of region

(Terrain Unit VIII). Soattered, rough hills
rise steeply from glains; locally fringe

stream channels. Streams are sand-choked and
commonly unfordable. Extensive cultivation
of rice on plains and hill slopes is charace
teristic in this area., Wet rice fields are
the principal obstacle to movement.

(USAAF, 21PSB, M 11/16, Vi4).

34. Typical flat rice land crossed by low dikes;
view after harvest when fields are not flooded.
Local groves of trees provide limited concealment.
Extensive deploiment in this fertile and densely
populated area (Terrain Unit VIII) is possible

when fields are fallow (April to October). View

on flood plain of Hsu-Chiang. (Georg Wegener, 1926).
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FUKIEN REGION

(CHINA)

CONGBENTML

WATER SUPPLY:

GENERAL FEATURES

Relisbility: Fair
Summary reporti additional informa$ion available for more detalled reports,

Topogrephy:

The coest line of the Fukien Region is very irregular, with many bays
and promontories, apd numerous rocks end small islande., The coast is bordered by dis~
connected banda of lowlend which are lsess than 5 miles wide in most places but near the
principe) river mouths ere generally 5 to 10 miles wide. In many locelities tHe plain
is very narrow, and hills rise steeply slmost from the shore, In eastera Fukien the hills

are in irregular groupe, rising to maximum heights of 1,000 $o 1,800 metera (3,300 to

8,000 feet}.

The interior part of the province is generally hilly or mountainous; the
wostern boundary of the provinece followa a drainage divide at altitudes of 50C to 1,500
meters (1,650 to 5,000 feet},
to lesa tben 500 meters in ths besins of large streems which dreln northward, The

smaller streems are in narrow valleys., TFor most of their coyrses the principal rivers

Farther west and northwest, the mean altituds decrsases

also are in narrow valleys, which open in places to flat-bot{".omsd areas several mileas

wide,

Precipitation:

The mean ennual precipitetion in the coéstal area ranges from ebout
40 inches in tho scuth to 68 inches in the north, In the mountains of the intericr the
precipitation is 80 to 90 inches, Neerly all fellsg as rain,'but there are occasicnal
light shows in the mounteins from Decembsr through February, The greater part of the

water may be 30 to 100 feet,

INTRODUCT ICNK

though typhoon rains msy be heavy in August end September. There is no distinct dry

The stream discharge is lowest from November

portions of the reglon consist of hills and mountains of dense, reletively impermeable
aesason, but the least rein usuailly falls from November through January. During each rocks, in some parts of which 1ow to moderats amounta of ground water ecould be obtmined
of these monthse there is an average of mbout 2 inches of rein mear the coast, The
region {s not eubject t0 drought, ms the extremes of ennual rainfell depart only about
15 to 25 percemt from the mesan.
Streams! Tha region is supplied with much water by many perennlal stresms. Some of
these flow directly 40 the coast, but moet of them are tributary to three principsl rivere.
During the sesson of heavy raina the larger streams overflow some of the cultivated land
tioar their charnels, but seldem do much demage to crops or villages. Dikes are not ex-
tensively used to contrel the flood waters,
through Jenuary.

Lakes: Several small naturel lakes sre shown on available maps, and many artifisial
ponds y in the cultivated lands collect and con$rol supplies of water for irrigation,
Ground Water: Dug wells in the coastel plains and along stream valleys furnish
plentiful supplies of water for domestiec use, from depths generelly lesa than 30 feet,

On slopes and terreces that border soms of the inland velleys and basina the depth to

In hilly areas of sandstone end other permeable rocks,
moderate supplies of water usually can be obtained at derths of 30 to 200 fest, Large

by drilling wells t¢ depths of 100 to 300 feet,
Water Supplieas: Ample supplies of surface water of low mineral content esre avail-
able nearly everyshere;but in the lowlands because of the dense population amnd their
unsanitary hebite, the water is alweys polluted in the lower courses ¢f the streams,
Thorough filtration and ehemical treatment ig therefore necessary to Tender surface-
water supplies sefe for dricking and other domestic uses.
Mir-hou, Ssy-wing, and Lung-yen (cosl-mining town with population of &bout 15,000), have
modern water-surply systema from adjecent streams.
ereeks end rivers furnish water for mll pwposcs,
the lowlanda but is alsc generslly polluted.
mreas by drilling wells and properly casing them to at least 20 feet below the ground-
water teble., TUnpolluted supplies of weter of low mineral content can ale¢ be obtained
in mapy places by drilling comparetively deep wells.
at ehallow depthes in some lowlands within a few hundred yards of the sea coast,

Tleewhere individusl wells,and
Fhallow ground water i{s plentiful im
Sanitery supplies ¢an be obtained im many

Brackish water might be encountered

The foreign settlements in

rain falls from March through September, the rainiest season usuelly being in June,

Surface Water

Ground Water

¥ap Uni$ Slumémy {ofs=cuble feet per second {grm-gallona per minute} Equipment Needed Reccmmendations
! grm=gallons per minute)
1 Surface Water: Plertiful and of low mineral content, bubt generally turbid Streems®/; Meln streams have chennels pever-| Kinds of Materiel: Coestel plains are underlain by alluvium, chiefly | For Surfece-weter Supplies: | Por Combat Supplies: Weter from

ALIUVIAL VALLEY
LOWLANDS®/ AND
COASTAL PLAINS

and highly polluted., Streams ususlly highest in June, occaeional floods in
Qetober; lowest Nov., through Jan,
Ground Water: Wells with depths lesa than 30 feet have high yields; un-
Tolluted supplies can bte obtained by drilling enmd properly casing wells,
In some places within a few hundred yards of the sea coast, brackish water
may he present at shellow depths, In & few locallt ies, flowing artesian
water meay be obteinable at depths of severel hundrod feet, Many suell
river valleys are important for shallow ground-weater supplies but ars too
small to be shown on map.

raphy: Nerrow coestel plains of gentls gl ope, bordered by steep hills;
and stream velleys which consist of flat-bottomed aress alternating with
river gorges., Alluvium genmerally several hundred feet thick in coastal
pleins; 20 to BOO feet in stream valleys.
Vegetationt: Intensively cultivated mth quick-growing crops, eklefly rice
in sumer and wheet Iin winter; m few amall, swempy uncultiveted areas,
Vegetables and amall fruits along irrigeation ditches; mulberry sand other
trees on mounds and other slightly higher lands.
Population; Dense along coast, especiplly in and near principel eities;
also anng principel stream velleys. Probably 500 to 1,000 per asq., mile in
cultivated coastal aree; 300 to 500 im principal river valleys.
Accesslbility by Wheeled Equipment: Feir along coast and principsl stream
valleys; poor in smell), &lscommected valleys. Improved roads connect some
of the principal coastel cities end traverse parta of main river valleye,

al feet deep in lower courses, navigated by
steam launches; steep gradients in middle
and upper courses, navigated by refts and
with difficulty by small boate., All streems
are extenslvely used for irrigation; some
lands are overflowed but «flocds infrequent
end few dikes have been bullt, Foochow ob-
tains about cne-guarter of its water suprly
from Min Giang grestest single user is
Foochow Electric Co. Lung-yen, nesr the
head of Chiu-lung Chieng, and Nan-ping, on
the Min River, obtain small municipal sup-
plies from adjacent streams.

Springs: Cormon along upper borders of allu-
vial lands; generally dlscharge 5 to 30 gom;
mederate minersl content, usuelly poelluted,.
Largely fed by water from irrigation on near-
by slopes, Three epringe in Lurg~yen used
for public water supply.

Iskes: Chisd Hu (name not on map), sballow
leke 12 milesa SSW of Ning-hua nesar western
border of Fukien, bas arca about 3 msguare
miles} uweed for water supply snd irrigation.

of sand, silt, apd elay, to depths of severel hundred feet. OStream
valleys are underlain by send and gravel, with minor amoumts of silt
and c¢ley; generally to depths of 20 to 200 feet,

Water-ylelding Properties: Much water obtaineble from wells with
depths generslly lsss than 30 feet,which penetrste send end gravel
layers several feet thick. In some lecallities, flowing artesian
water may te obtainable at depths of several hundred feet. Small
valleys nlong etreams are important for shallow ground<weter suppliss.
Q,{xality of Watsr: Low Yo moderate mineral content; uppermcst ground
water polluted by farming operations, Water more than 20 feet below
ground-water level generally is not polluted, In some places near
gea coagt, brackish water may be encountered in shallew wells; ece
disgrem following table,

Fxisting Wells: Meny shallow dug wells supply elear water for domes-
tic upe; nearly everywhera polluted, WNo records of properly con-
structed drilled wells, Foochow obtaina 75% of its water supply from
wells 20 to 50 feet deep, Many shellow wells in Amoy;

water level, with screen or perforsted cesing at water-bearing zone,

Tai fu (peme not on map), shallow leke 8 miles eest of Lin-cthuar, near norttwestern border of map ares,
bas area about 1 1/2 square miles; used far water supply and irrigetion, Three small lakes abput 50 miles
west of Ptu-t'ien (Hinghwa); and 2 others near thet eity in mmall alluvisl areas (pot shown on mep); prob-
ably other emall lekes in river valleys. &1l sre used for irrigation and domestic water supply. Mary
artificial ponds collect amd control water for irrigstion,

Pumping outfite, preferastly
of centrifugal type; equip-
ment for settling and fil-
tratior, storage, end
chemical treatment,

For Ground-water Supplies:
Hand tools for digging
shallow temporary wells;
light portable rotery drill
ing riga, casing, and
screen; centrifugal or
piston pumps with suall
power unite; equipment for
storage and precaut lonary
chemical treatment,

rackish water in lower part of ecity,
Yell Conetruction: Plentiful suppliea can be developed by drilling or digging wells lesa
then 30 feet, Drilled wells chould be cased from srface to st least 20 feet below ground-
Largest yield will
generally be obteined from wells near siresm chemmels, Wells drilled e¢lose to pes shore
mey be contaminated by selt weter if pumped too strongly; see diagram following table,

springe, etreams, or newly dug
shallow wells, Must be thorcugh-
ly filtered end trested chemical-
1y,

For Temparary Suppliest Spyrings
and streams; newly dug wells;
existing drilled wells if properly
cased, Streem water may need
preliminary settling, All weter
should be filtered end treated
chemically.

For Semi-permanernt Supplies:
Ground water from wells properly
drilled and cased, stream and
spring water, thoroughly filtered
and treated chemically, Filter
beds, end storage tenks or reser-
voirs should be provided,

]
TERRACES AND LOW
HILl8 OF INLAND

Surface Weter: Plentiful {in main streems end many smal) tributerles}
generally clear, of low mineral content; gsnerslly polluted,.
Ground Water: Wells with depths of 30 to 100 feet have moderate to Pkigh

Streemg‘gjz Main streams are wide, shallow;
elgar in upper cowrses, turbld through irri-
geted lande., Bmall tributaries are geperally

Kindas of Material: Thick bede of soft red sandstone and sandy shale;
minor leyers of gravel and conglomerate, Red sandy clay at surface
near north border of region,

For Byrface-weater Syprlies:

For Combat Supplies: Wqter from

Eeelly porfable centrifu-
gel pumping outfitm, with

eide streams abeve gultivetion
prefereble to that from mein

BASING yields; weter has low to moderste minersl gontent, Unpolluted supplies ¢lear above irrigated landse; discharge be- Water-yielding Properties: Plentiful amounts cbtainable from wells equimment for settling, stroams; water from newly-dug
obtainable by constructing drilled wells, properly cased. comes epmll Nov. through Jen. Water of low with depths of 30 t¢ 100 feet, which penetrate bedam of gravel and filtretion, and etorage; welles, 411 water should be
Topogrephy: ®lopes, low hills, and tegrraces borderipg and in some places minerel cgontent, geperally polluted, soft sandstone. light equiment for cheml- | thoroughly filtered, and treated
nearly completely occupying small inlq:nd valleys and besins, Springse: Many smell springs elong lower Quality of Water: Geperslly of low {0 modermts mineral content; cel treatment. chemically.
Vegetation; Lower slopes cultivated with irrigeted field crops; upper borders of terraced lands (return water from noticeeble amounts of iron in some localities, Not liable to be For Ground-water Bupplies: | For Temporery Supplies: Wewly-dug
slopes largely with dry field crops, tea and cther shrubs, and frult trees, trrigation}; elear but polluted, polluted if from properly cased drilled wells, Hand tpols for digging welle; drilled wella, properly
Populetion: Moderately dense; about qoo to 500 per square mile, in many Lekest No patural lekes reported; meny erti- Existing Wellm: W™any dug wells oh lower sleopes, for irrigation end wells; light porteble ro- caced; water from eide etreams,
small villages; al= towns of seversl thousand population. Tieial ponds, which collect water from small domestic supplies. Comparatively few wells on upper slopes. tary or percussion drilling | A1)l water should be thoroughly
Aeccossibility by Wheeled Fquipmept: air in several valleys wherse roads streame, used for irrigation; generelly well Construetion: Dug wells ¢an be eepily constructed on lowser rigs for easily accesslible purified,
bave been constructed; pooT elsewnere, polluted, slopee, Drilled wells prefermble throughout; will yield saniteary districts; cesing and For Sami-permenent Supplies:
| supplies of 20 to 100 gpm from gravel end soft sandstone, sereen, centrifugal er Preferably from wells properly
piston pumping units; drilled and cased, and chemically
equipment for chemical treated. Also water from slde
' treatment, gtreams, filtered and chemicelly
: treated,
3 Surfece Water: Plenotiful in meny sme.l'l streams; not greatly polluted in Streemal/: Many perermisl stremms; wmll Kinds of Materisl:; Thin-bedded sandstone and shele of various For Surface-¥ater Supplies: | For Combat Supplies: Springs and

HILLS AND LOW
MOUNTAINS OF SANDw
STONE AND OTHER
FPERMEABLE ROCKS

upper courcte. Many amall springs, of good sanitery quality et source,
Ground Water: Welle with depths of 30 to 200 feet have moderate ylelda;
water has low to moderate mineral content, is not polluted, Shallow ground
weter available in many smsll, narrow arees of stresm alluvium, too mmell
to be shown on mep as Unift 1,

Topogrephy: Hills and low mountaelns, mainly of rounded slopes, generally
Tising 300 to 1,500 feet above the stream velleys; many rugged districte.
Vegetation: Sma}.l cultivated areas ol lowser slopea; upper slepes largely
in secondery forests, systematically gut for firewood and charcoal, or in
dense natwral forests, cut for timber

Populetion: Moderately dense in the iower portions; probably less than

200 per square milas throughout most of the areas, .

Accessibility by Wheeled Equipment: ey poor, Nearly all routes ere foot-
paths, to0 narrow for ordinary wheele4 vehicles; on steep slopes broad
steps are cut in paths,

tributaries may become nearly dry Nov.
through Jan, Water generally clear, of low
%0 mod erate minsral content; not greetly
polluted in upper courcee,

Springa: Meny hillside eprings in reiny
seasonj become low during winter, Water
generally of low minersl content, mot pol=-
luted at =sources.

Lekes: No oatural lakes reported. Many
‘arvifticial ponds along small streama collect
and control water for irrigation of lower
hillsides,

colors, with minor beds of conglomerats and fragmertal lava rock,
Conl beds in several districts in southern Fukien,

Water-yielding Properties: Wells with depths of 30 to 200 feet have
moderate yields; from sandy layers wells will yield 20 to 100 gpm,
Also moderate mmounts of ground water svellatle from ahallow wells
in narrow areas of stream alluvium, to0 amall %o be shown on map as
Unit no, 1.

Quality of Water: Genmerally of low mineral content in sandstone and
conglomerate; moderately mineralized in fragmental lava rocks. Some
coal beds yleld water too highly mineralized to be poteble,

Fxlsting Wells: Many dug wells on lower slopes, and in narrow allu-
vial areas along asireams, No drilled wells reported,

FWell Construstiont Dug wells can be easlly constructsd, DPrilled
well s preferakie, but mccoss difficult for drilling equipmernt; moder-
ste supplies could be developed in many areas of sandsions end of
fragmental lava rocks, et locations selected on advice of ground-
water geologist,

Light portable centrifugal
pumping unite, with equip-
ment for filtretion, etor-
age, and chemicel trestment.
For Ground-water Supplie e:

headwater sireams; newly-dug wells,
Thorough purificetion of both sur-
face water and ground weter neces-
BATY .,

For Temporery Supplies: Springs

Hand tools for digging
wella; srmll portable per-
cussion or rotary drilling
rigs, capable of rapidly
plnking wells in compara=-
tively eoft materials,
Light centrifugal or piston-
t¥pe pumping units; filtra-
tion, mnd chemical treat-
ment equipment.

[T |
all wat

and other domestic supplies,

end headwater stresms; newly-dug
wells; drilled welle where easily
accessible for drilling rigs.
Thorough purificetion of all water
for drinking end culinery uses
necessary.,

For Semi-permanent Suprlies!: Wells
drilled on the lowsr slopes.
Springs and headwater stireams.
Settling and filtration of surface
water, and chemical treatment of
er necessary for drinking, euiinary,

4
BILLIS AND MOUNTATNS
OF DENSE AND REIA-
TIVELY IMPERMEABLE
ROCKS

Surface Water: Plentiful, in many stl-eama;not greatly polluted, Numercus
springs of amell to moderate 4i schargé; unpoiluted et source., Amoy has
reservoir 3 miles east of city, on a small stream; capacity 270 million
gellons,

Ground Water: Not developed; wells with depths of 100 to 300 feet would
Tave low yields; water probably somewhat mineralized in many places,
Topography: TRugged to rounded hills a.nd mountains, with deep ravines and
small, parrow valleye,

Vegetation: Lower slopes are covered chiefly by secondary foresta of smmall
evergreen trees, end scattered oske, ﬁnples and other deciduous trees; many
small oultivated trecte, Higher slozaes have dense forests of fir and pine,
Population: Moderete to sparse; chierly confired to =small streem velleys
and adjacent slopes. }

Accossibility by Wheeled Equipment: Very poor; most routes are footpeths,
00 narrow for ordinary vehicles, Eq}lipment could be %teken up principsl

1 etreams by boats of shallow draft, or by rafte,

Streemal/: Wany small gt reams, and several
rivers of considerable aize, notably secticns
of Min-Chieng end its maln tributeries,
which flow in mountein gorges for much of
their courses, Least 41 scharge Nov. through
Tan.; greatest in June, July., Water general-
ly e¢lear, not greatly polluted; low mineral
content,

Springs: Many springs;of normal discharge

5 to 50 gpm; unpolluted at their sources;
generally of low $¢ moderate mineral content,
Lgkes: No patural lakes reported. Concrete
dem on small stresm forms reservoir 3 miles
easgt of Sau-ming (Amwoy} for ¢clty water supply.
Many artificial ponds on lower elopes near
atreams e¢cllect and control water for irri.
gatlon.

Xinds of Materiaml: Chiefly grenite in eastern and centrel parts of
area; much hard, folieted rock in west} mome lava and fragmentel vol-
canis materisl locally caps hi)lle and mesas,

Water-yielding Properties: Mcderats amounts obtainable at dsptha of
100 to 300 feet., Moderate ylelds avallable at shallow depths in
narrow elluvisl mrese, too =mall to be shown on mmp ag Unit no, 1,
Quality of Weter: Generally of moderate mineral content; may be
noticeably mineraiized in some areas of fine-grained rocks,

Fxisting Wella: A few shallow dug wells in ravines and narrow
valleys; water generally polluted,

Well Qonetruction: Shellow dug wells practicable iz narrow alluvial
mreas, In general not favorable for drilled wells, Unpolluted water
supplies could be Jeveloped by drilling wells in mreas of fragtured
or {regmental rocks, on advice of ground-water geologliet,

For Surface-water supplieu.

For Combat Supplies: Sprinzs and

11zbt portabls centrifuzal
pumping outfits; with equip-
mezt for filtration, chemi-
cal treatment, and storage.
For Ground -water Supplies:
Generally not necessary %o
develop, (ould be obtained
by einking wells by means
of light partable percus-
slon drilling Tige; probahbly
only surface casing re-
quired, with piston or
other deep-well pumping
equipment, Tanks for chemid
cal trestment and storage
should be provided,

beadwater streams, Filtration
and chemicel treatment needed,
For Pemporary Supplies: Springs
and headwater streams and newly-
dug ashellow wells, Egquipment for
filtretion, chemical trea$ment and
gtoTrege nacessary.

For Semi-permanent Surplies:
Springs, headwater stresms, newly-
dug wells; equipment needed for
filtration, chemical treatment end
storage, Irilled wells, properly
cased, with stormge and precaution-
ary chemical treatment, would fur-
nish sanitary eupplies,

¥in~Chiang (Min River):

'

[
i.

Otean vosssls of 24-foot draﬁ enter to Ma-wel (also known

as Pagoda hochorege); dredged chamne)l to Min-hou with mirimum depth of 18 feet, Maximum
tidm) range 13 feet at river mouth, 10 feet at Foodhow; tide felt for 20 miles farther
upstream. &tesm launches of S-foot draft ascend 60 miles to Sphul-k'ou (et foot of lowest
repids), and o Nen-p'ing during high-water season. Snmlﬁ.ar launches ascend north
brench {Chien-Ch*i) to Chien-ou (EKienning); northwest branch (Fu-tfan Chti) to Shao-wu,
where river was crossed by ponton bridge in 1925, Southwest branch (Ta-shih Ch'i) prob-
adly navigated to Lang-k'oun,

Min-Chiang ebove Foochow haﬂ drainage basin of 18,500

a/ Atluvial areas were compiled mainly from detailed mape, which do not agree

in all places with drainage shown om base map.

Data Concerning Prineipal Rivers
(Similar Informetion not available for other rivers)

squars miles; estimated normal flood discharge 200,000 efs, usually in June, July; low=
water discharga sbout 5,000 cfs Dec. through Jan,
turbidity highest April through July.
during low water and low tide,

solved solids, 678; total hardness as CaClx, 15; Swg, 247 FegOx 8nd Al;0x, 8; Cad, 1B;
Mz0, 73 €1, 183 50z, 7.

River water is muddy far out to sea;
Much organie matter snd baglllus coli; greatest
Water has very low hardness and 1ow chloride content;

Ean—-Chi ¢+ Has drainage basin of 6,000 aquare miles above Te-pu village, Usual
flood discharge about 70,000 cfe; low.water diacharge 1,000 efe.

Kan-Chi ¢ Has drsinage basin of about 20,300 square miles above town of Cthing-
dnalysis st meen sizge near Foochow in 1933 showed, in parts per million: Total dis= chiang {Linkieng), Egtimeted normal floods 350,000 eofs, low-water discharge 7,000 ofs,
Nevigated by launches to Xen-hsien (Kanchow) (not on map), a lerge eity 12 milea mouth-

west of Chiang-kou} native boets provadbly ascend mein brapches for many miles ahove Chiang-

kou,

TOMNEIDENFHL

Prepared by U, $. Geologlcal Survey
for Chief of Enginsere, U, S« Army
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WATER SUPPLY: GENERAL FEATURES
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QCCURRENCE AND DEVELOPMENT OF GROUND-WATER SUPPLY IN COASTAL AREAS AND ON SMALL ISLANDS
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Diagram A: iOccurrence of ground water
table., During pimping,
from a deep well;
will be contamir
farther Inland,

General: In coastal areas and on small
islands formed of pervious material,potabls
ground-water supplies can usually be obtained,
However, care must be taken to avoid salty
ground water by proper selection of well sites,
construction of wells, and well pumpage, AN
understanding of the principles cutlined below
will facilitate development of water supplies,
Proper development may enable procurement of
adequate supplies in areas where good water
supplies might not otherwise be obtained, This
discussion refers chiefly to areas underlain by
sand, gravel, or other material having a more or
less uniform permeability, On 1slands or
coastal areas underlain by alternating permeaole
and impermeaole beds or by hard, dense, jointed
rocks the problems involved are more complex and
are not considered here. In such areas de-
velopment of ground-water supplies is more like-
iy to be successful if made in accordance with
recommendations of a competent ground-water
geologist after field investigation.

Occurrence of Fresh Ground Water: In
coastal areas and on small islands the fresh
ground water occurs as a thin lens which flcats
in hydrostatic equilibrium upon heavier, salty
ground water below; normally both the height of
the water table and the thickness of the fresh-
water lens increase inland. Since the density
of sea water is about 1,025 or 41/LOths that of
fresh water, theoretically about LO feet of
fresh water lie below mean sea level for each
foot of fresh water above sea level, Thus, the
thickness of the fresh-water zone may be de-
termined if the height of the water table above
sea level is known, Actually, the thickness of
the usable fresh-water layer 13 always some-
what less than tha thecretical because the fresh

E
E

and salt water mix slightiy to ferm a thin in-
termediate, brackish zone as shown in diagram

Atabove.

. The quantity of fresh ground water obtain-
able in a particular area depends upon several
different factors, Since the fresh ground water
13 derived from and replsnished by raiafall,
good supplies are favored by heavy, evenly dis-
tributed rainfall and by large catchment areas,
In some regions having long dry periods fresh
ground water may be available only during the
rainy season., Good water supplies are also
favored by moderate permeability., Water-bear-
idg material with a very low permeability will
yield very little water to wells; conversely,
highly permeavle material, especially if associ-
ated with large tidal fluctuations, favors ex-
tensive mixing and contamination by salty
gzound water, Mixing and contamination of the
fresh water will also occur if the land rises
only a few feet above high tide apd is inundated

r storm waves. The prospects of obtaining a
good water supply also depend upon the size of
the fresh ground-water body which depends in
turn upon the width of the island or coastal
area. It is not possible to state the minimum
size of an island or width of a coastal area
which will provide a satisfactory supply of
potable water without evaluating all the other
factors, but islands more than a mile wide and
cdastal lowlands more than one-quarter mile
wide will generally provide adequate supplies,

- Selection of Sites for Wells: On coastal
aieas, wells should be located a considerable
distance from shore; on small islands, wells
should be located in the central part of the
igland, Both suitable and unsuitable locaticns
are illustrated in diagram A, Where the water-

in coastal areas and on small islands, Illustrates non-pumping condit
cones of depression at wells and inverted cones of salt-water intrusion are fgrmgd.g I
(1) will be contaminated although shallow wells (2, 3, and 4) yleld good supplies.
ted by salt water if pumped heavily, Wells 3 and 4,

‘Well 4 will have less yield than Well 3 as &t is underlain at shallow d
small island wel}s should be shallow and located near the center of isiand (5). \ teas soary Lo mater

| EXPLANATION

btearing materials are very permeable, as ccral
rock or cavernous limestone, the distance from
shore should be at least several thousand feet,
However, if the material has a moderate perm—
eability,as sand, fresh water can commonly be
found much nearer shore, Wells should be
placed in areas of maximum ground water replen-
ishment, as inland from head of bays or near
wouths of streams; they should not ve placed on
narrow peninsulas, sand spits, or sand bars
separated from the mainland by tidal lagoons,
Vegetation may aid materially in locating goed
well sites by indicating.the quality of shallcw
ground water, For example, taro plants grow
only where the ground water is fresh, or slight-
ly brackish; mangroves, nipa palms, and salt
brush grow only where the ground water 1s salty,

All latrines, garbage dumps, burial
grounds and other possible sources of pollution
should be located near the shore and as far as
possible from wells,

Construction of Wells: In sand and other
unconsclidated material, criobed dug wells,
bored wells, drive points, and infiltration
galleries can be used; but in limestone or
other hard rock wells must be either dug or
drilled, On small islands and narrow coastal
plains wells should not extend more than cne
foot oelow sea level or several feet below the
water taole, Deep wells are likely to tap salt
water even if placed a congideracle distance
inland as illustrated by well 1, diagram A,
Dug wells are generally more satisfactory than
single drilled or driven wells, as illustrated
bty wells 1 and 2 in diagram B, oecause they
provide the same yield but have less drawdown
and therefore less chance for contamination,
Where the fresh water lens is thin it is ad-

LV %S I P IR,

N T A S

lon of water

Coastal areas water
Well 2 is poorly placed and
are not subject to contamination because they are located
-bearing rock., On a
Vertical scale is considerably exagzerated,

visable to distrioute the pumpage throughout

a wide area, Batteries of wells placed 50

feet or more apart can be used for this pur-
pose. Where the freshwater lens is very thin
it is advisable to collect the water in galler-
ies paralleling the shore. Galleries of drain-
age tile, perforated steel culvert, or French
drains buried not more than one foot below sea
level are usually satisfactory; open trenches
can be used but are subject to pollution, If
large supplies are needed several batteries of
wells or several infiltration galleries spaced
200 feet or more apart can he used,

Pumping: As illustrated by Well 1 in
Diagram B, excessive pumping draws salt water
into wells, This danger can be minimized by
placing the pump inlet so that the water level
cannot be lowered below sea level, Periodic
measurements of the water level and titrations
of the water to determine chloride content will
aid materially in establishing the safe yield
of each well, Where there is considerable
danger of contamination it may be necessary
to pump cnly at low tide and provide stcrage
for periods of drought or especially high
tides when pumpage will have to be reduced,

If wells become salty as a result of over-
punping they will freshen in time if not
pumped, Any subsequent pumpage should be at
a rate considerably less than the original
pumpage which caused the contamination. Many
wells will yield small supplies of good water
when pumped occasionally with a hand pump,
vet will not furnish a supply adequate for
prolonged pumping or for use of a power pump.
In case of extreme need wells can be pumped
for short periods at rates geveral times that
of thelr safe yleld; hcwever, this is inad-
visable and pumping should be stopped or re-
duced as soon as possible,
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Diagram 8: Development of ground-water gupply in coastal areas and on small islands.

in ¢ontamination

table. Contamination can be avoided by distributing the pumpage over a
and the maximum rise of the salt water below.

Excessive pumping in small areas results

ofiwater supply (1). Note that the rise of the salt water during pumping is many times the draw-down of the water

larger area, thereby decreasing draw-down at any one point
Pumpage can be distributed by using a large dug well {(2), a battery of driven wells

(3), or an infiltration gallery (4). An infiltration gallery can be made by laying drainage tile, perforated culvert, or French

drain not more than one foot below sea level in trench

recomnended whére tﬂe fresh ground-water laver is only a few feet thick, Diagram is not to scale.

and backfilling, Water is pumped from a water-tight pump. Galleries are
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CON™BENY AL

FUKIEN REGION (CHINA) WATER SUPPLY: MUNIGCIPAL SYSTEMS AND SEWAGE DISPOSAL

Reliability: Fair Figure 3.
Summary report; additional information possibly available for more detailed report. ¥ ‘

WATER SUPPLY Treatment: 4 slow sand filters, all in use when aerial capacity at the plant. A second one with 400,000 gallons
photographs were taken on December 20, 1943 and June 23, 1944. capacity to be expanded later to 1,500,000 gallons; probably to
GENERAL STATEME NT 3 filters in a row, each measuring about 45 by 70 feet. The be located at WooSho Shan or Yu Shan (not shown on map)e
fourth filter, at a slightly lower altitude, has a surface of
In China, municipal water works are rare, and some are Ebout 65 by 80 feet. Filters may be operated separately or in Distribution: Normal demand can be met by gravity distri-
primitive when judged by modern standards. Treatment at many eries; in the latter case, the water from the first three bution. Some high sections were to be supplied by utilizing the Agricultural settlement—
waterworks includes sedimentation and filtration but no further filters flows by gravity through the fourth filter for second wash-water tanke. First part of project provided full coverage
purification. Only about 4% of the people in this region are filtration, Total filter surface about one third of an acre. of Nan-t'al, but only one main line to the mative city. Sufficient
supplied by water from municipal waterworks. In only three or so sedimentation at the plant, but pre-sedimentation in lake. fire and public hydrants were part of the project, but their
four towns are waterworks completed or under construction. othing is known about chlorination but water is purified by number is not knowne
Treating  water with alum has been used for centuries by the ozone, if necessary (probably in periods of heavy rainfall).
Chinese. Most native drinking water is bolled and used as tea, Ozone plant is apparently located above the northeast corner of Consumption: Unknown. Average daily consumption per
which may partially explain an apparent native immunity against the reservoir (see next paragraph). capita was estimated at 10 to 13 gallon.
water-borne diseases. Members of a foreign military force, how-
ever, are likely to suffer serious illness by drinking any Reserwoir: An underground clear-water reserwoir is situated Nan-p'ing (Yen-p'ing) Dam for water supply, P ™
local water supplies without thorough purification. immediately down hill from the filter basins. Capacity was \
planned at 1,000,000 gallons but aerial photographs indicate Town about 85 miles NW of Min-hou, at the junction of two o
One municipal waterworks in this area uses water from an la slightly smaller capacitye. tributaries of Min-chiang (Min River)s population unknown,
artificial lake in the hills, one uses river water, and two '
use spring water. The rivers are greatly polluted by drain- Capacitys About 1,000,000 gpdé/ o In 1925, it was reported that a small local company supplied
age from fields and gardens where human excrement is used as water to the town by gravity through bamboo pipes in a very crude
fertilizer. The rivers also carry large silt loads, especially Distribution: By gravity through cast iron pipes; 12 to 4 but effective way. Source of water is probally mountain springs
at high stages. River water requires much treatment before in. diameter. Before 1929, about 10 miles of pipes were laid, in the hills around the town. Replacement of the bamboo pipes
it can be used. Water from mountain lakes or springs is much In 1931, Kulangsu had a pipe network which was not directly by galvanized iron pipes was started at that time.
better but may be polluted from neighboring settlements. connected with the native city. Water was supplied by a water
boat, holding 105,000 gallons, and pumped from there to a SEWAGE DISPOSAL Approximats direction
The water is treated by filtration at the two larger plants. reservoir on the top of a hill in the center of the island. P
At the one in which river water is used, treatment is by It is not known whether a direct pipe connection with Ssu-ming There are no municipal sewerage systems in the whole area. to water treotment
coagulation and sedimentation. The other one is limited to water system has been constructed since. In 1929 there were Some towns apparently have storm sewers providing for disposal plant
filtration but water is purified with ozone, if necessary. No 2,000 consumer connections, all metered, 40 fire hydrants and of waste, but night soil is generally saved for use as fertilizer.
other details about water treatment are known. No municipal water 6 public hydrants. In 1938, all new buildings in Ssu-ming and Lack of sewerage systems makes sanitary conditions very unsatis-
supplies should be considered potable or usable for bathing or Kulangsu were reported to be connected with the water-supply factory. All military units will have to make their own arrange-
culinary purposes unless chlorinated; bacteriological tests system. ments for the disposal of all human waste.
must be repeated daily. Since amebic dysentery is prevalent, Figure 1. Fi a
normal chlorination must be supplemgnted to maintain a residual Consumption: Unknown. g
chlorine content of at least 3 ppm2/ for 30 minutes,
Lung=yen
As far as known, the water-treatment plants are located
near the source of water or along the aqueduct between the Town about 90 miles NW of Ssu-ming. Population about
sowrce and the consumption district. Distribution in town 1s 15,000, Three public springs, flowing from a shale formation,
mostly by gravity. Part of the supply goes to individual are reported to supply very good cold and clear water, but it
buildings and part to public taps. There is considerable danger is not known whether this water is distributed by a municipal
of pollution from unclean containers used in transporting the system of pipe lines.
water from public taps to the places of consumption. Water
transported in these containers should be treated with halazone Min-hou (Foochow)

before being used.
Population: 390,363 (1934)
In general the waterworks! capacity probably just meets the

demand during the months of highest consumption, June to mid- Date of Construction: Begun 19363 no information on stage : . AR R —
September. Juring the remainder of the year, present install- of completion, B AN N CARR VOIS P ANDY A TE WO N ARTIFICIAL LAKE FOR WATER SUPPLY FOR SSU-MING (AMOY).
ations are adequate to supply both normal civilian demand and & '
considerable military demand. The peak military demand probably Area to be Supplied: International Settlement in Nan-t'ai, 16 - e ) 120 <
will occur at different time of the day than the peak civilian on island in Min-Chiang (Min River) south of Min-hou planned as . 2= H E K | |
demand which will alleviate water shortages by reducing the first stage of development. Supply of native town on northern o [ I | 4 ==
hourly peak consumption. The Chinese population wastes water by bank of river planned as second stage. ("’ (' _,:) 1 v \
leaving private or public taps open. If, under strict military 1 o T S G =
control during field operations, this waste could be eliminated Source of Supply: Min River at Lung Tan Chiao (not shown / / T
or reduced, a large reserve of water would be made available, on mapj on south bank of river, Upstream from Lung Tan Chiao, I\ Nz b
If adjustment of the municipal water supply to increased military at Nan-t'al Bridge, river fluctuates as follows: . oy
demand becomes necessary, the period of lower consumption (mid- ./ .
September through May) is the most fawvorable for enlargement of Highest high water 23.1 feet above zero datum at o7e ) i )
supply facilities and for repairs or improvements. Pagoda (port of Min-hou) o s
Lowest low water 5.0 feet above zero datum at ./
MUNICIPAL WATER SUPPLY SYSTEMS Pagoda (port of Min-hou) | kS
Maximum tide 8,1 feet X " Nan-p'in 2
Stk Thasy) . K1 A N G|S I ( (Yen-ping) @_\Wé
Minimum tide 1.7 feet \ I < A
Population: 219,974 (1935)3 includes international settle- ~ 23
ment with 40,250, Quality of Water: Raw water had a satisfactory chemical /' S By
quality at time project was planned. After one hour of settling, 3 (Foochow) v
Date of Construction: 1924 to 1926, the raw water, mixed with 3/4 grains alum per gallon for ten ', Q
minutes, had a pH of 6.3, turbldity 1, color 5, and no alkalinity. e
Area Supplied: City of Ssu-ming including International Bacteriological tests showed that raw water was polluted to a Y ke A
Settlement at Kulangsu (mot shown on map) on island opposite varying degree, maximum was 12,000 bacteria per cc at 37° and \ F U K I E N &
native town. 15,200 at 200 C. Bacteria coli index per 100 ce was 5,500, ' 7 e
Only a trace of chloride was found at 30 feet depth. After full e Cﬁ,’b
Source of Su 1 Artificial lake in hills east of townj treatment, water should have satisfactory quality but will need ! ‘té
east-west length about 1,200 yards, width about 180 yards, chlorination, ) P
volume atout 400,000,000 gallons; Wend of lake is about 2 miles / > %)
southeast of harbor. In the middle of southe.n shore, a dam Treatment: Alum coagulation with 20 minutes of mixing and q L S
with an intake building in its center has been constructed of 3 hours of settling; pre-sedimentation during longer periods of e ,-’ & e Q b O
rubble masonry; maximum height 75 feet, length 300 feet. (See muddy floods. Filtration, apparently by rapid sand filters. A ' e h y L
Pigures 1, 2, and 3). No details on intake are known. From filter capacity of 3,600,000 gallons per day was considered ot S \J\
dam, water flows by gravity to treatment plant. Altitude of sufficient; this amount could be filtered by iwo rapid filters { = &
lake about 500 ft. of normal size. A wash water tank with a capacity of 100,000 ! i 0
gallons was provided at the plant., Nothing is known about — =~ ) oy - d S ¢
Agueduct: 1l-inch pipe-line carries water 2 miles west- chlorination. Bt ) \ QQ@ z:ﬁ
southwest to treatment plant at an altitude of about 150 feet. . \ 2 SESIMING
Capacity: Total plamned capacity 6,700,000 gallons per day KWANG|TUNG \ [Py | e o soMiles
Quality of Water: No analysis available. Water from the (maximum) for all the city. First stage of construction re- / o5 BORm
hills probably has a low mineral content. Agricultural settle- quired only half the ultimate capacitye 116° ; 1ge 20°
ments o f minor extent, located above the lake in the hills, may : . =2
pollute water slightly during rainy periods. Reserwoir: Clear-water reserwoir of 700,000 gallons INDEX MAP

5/ ppm ® parts per million
gpd = gallons per day
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FUKIEN REGION

(CHINA)

COMNRILENHAL

SUITABILITY FOR_AIRDROMES

Relisbility

of data shewn by small inset, map.

Swnary reports some additiopal information available for more detailed report,

Scopas

of plains, low hills,and
flats along majer streams.

in the higher mountains near t

This report 18 a summary of conditions affecting airdrome
construction In a part of scutheastesrn China.  The area discussed
(lat. 249 to 28°N, lengitude 115° to 121°E) inoludes most of Fukien
Province and parts of Chekiang, Kiangsi, and Xmangtung Provincss,

Terrain: Rugged hills and mountains ocougy most of the regicn,
Near the coast are many small, isolated delt
hills, and in the nerthwest part of the regioi sre ccnsider

deeply trenched %erraces,

he Fuklen %worder,

of the region; are forest—covered in the higher mountains,
vailing rugged topography drastically restricts airfield

plaing and arsas of low

Elsewhere
flat and gently sloping land is resiricted to small isolated valley
Average rellef is 300 t¢ 1,000 feet near
the cosst and in the northmest part of the region; 2,000 to 4,000 feet
Valley floors and
terraced hillsidss zre intensively cultivated, chiefly to rice; un-
cultivated slopes are covered with grass or low brush in most parts

construction;
except in the more open valleys to the northwest, practicable sites are

limited to small ccastal

Weather Conditdons:

averages about 45 inches
able aress

in lowland aress.

Freezing temperatures are rare on the coast, but sufficiently freguent
inland to be considered in the preparation of subgrade.

storms and typhoons in summer ard early fall produces frequent floods
Prevailing winds are northeast tlroughout most of
the year, but in places shift strongly to scuth or southeszst in suwmer;
typhoons and cyclorndc storms produce much variation.

Constructicen Problemss Stabilization of heavy clay soils and pro-

INTRODUCTION
and valley flats,
The climate 1g,.in gensral, humid subtropical.

Rainfall
per yeszr on the coast, somewhat higher inland;

some rain esn be expected in any month, but the pericd from October
to February is relatively dry.

Heavy rainfall accompanying thunder-

obtainable near most sites from stream chamnels or bsaches, Hard
rock suitable for erushing is obtainable in all parts of areaex-
copt locally in northwest corner;y overburden is light and guarries
are easily opened.
tively inaccessible perts of the mountains,
ally availatrle,

Exdisting Airdromes:

Good timber is available only in higher, rela-
Ample water is genere

More than two dozen flelds are reported

The pre- less serious at edges of

terraces,

vision for adeguate drainags are sericus problems in flat plains areas,

tensive greding is generally necesgary in aress of low hills and
Sand and gravel suitable for eonstruction puwrposes ars

plains and on small flats along rivers. Ex-

in this area, of which alout half are in Japanssa-held territory
along the coast,
strips; probably not more than ten or twelve sre at present sult-
able for military use.
Nan-ch'eng, Ch'ang-tting, Min-hov, Ptu-t'len, Chin-chiang, and
Hsing-ning could be readily sccomplished; limited expansion is
possible at Lung-yen and Chien-ouj expansion would be possible
but would require exteneive grading a$ Ssu-ming and Chin-gen Tac;
for other fields the pos=ibility of expansion cannot be judged
from available data,

Most of the fi2lds are small amergency landing

Conslderable expansion of the fields at

Mep Unit

Swrarary Statemert

Topography

I Foundation and Drainage

|

Clearing and Grading Construction Materials

1
WELL-DRAINED TATLLEY AND CCASTAL FLATS

Intensively cultivated, chiefly to rice.
Larger areas inland accessible by road;
small wvallays accessible only by trail;
most &areas near ccast accessibls only by
trail becausa roazds have been destroyed,
Each area shown on map has space for at
leastons 5,000-foct landing strip with
¢lesr approaches ab both ends (maxiszum
glide angle 2C:1),

In general, best areas for
rapid consturetion of air-
dromes. Drainage good and
sabgrade readily stabilized,

I [—
Construction materials gener-

ally avwmilable,

Gently-sloping flood plains along larger
rivers; low terraces and alluvial fans
trenched by shallow stream channelsy
gently widnlating dures and bsach ridges
locally on coasts Alluvial fans in places
grade into poorly draired ¢lay plains,
Rice land artdficially terraced; small
paddy flelds flooded from Merch to Degem-
ber south of Minwhou and from April to
September north of Min-hou. ¥Flooded
paddy flelds can be easily drainea by
cutting dikes. Bordering hills rise
abruptly from valleys, restrict approaches
locally.

Sc¢il is clay loam to sandy loam; surface material in rice
land is herd and cloddy when dry, plastic and sticky when
wat. Underlying material 1s gravel, sand and clay. Swr-
‘face drainage goodjy drainage through soil good except in
icompacted clay layer lmmedistely beluw surface in rice
land,
seil with underlying material and compacting at optimum
‘moisturs content; locally, addition of sand and gravsl
,or of bitumen may be desirabla; near coast addition of
iclsy binder may be necessary in sandy areas, To prevent
ifrost damage in valleys at high altitudes, a thick base
rcourse of gravel or crushed rock is necessary. Water

| table several feet below surface; adequate drainage at
most sites can be maintal ned by shallow ditches arcund
rrunway and canals above site to deflect surface run-off.

In most places subgrade can be stabilized by mixing or partly dry, difficult to

i
i
]

Sand and gravel generally obtainable from
quired, Moderate grading stream channels and beaches; in northwest corner
needed at some sitzs to of area, best source of gravel probebly soft
smooth surface irregularitiesy conglomerate layers in red bed formations {see
301 #asily handled when dry |Gaclogy sheet). Hard rock for crushed stone
commonly available in hills, but probably
scarce in northwest corner of area, Good
timber available in higher parts of mountainsg
igenerally not obtainable slsewhere, Ample
water obtainable from streams, springs and
shallow welle.

Iittle or no clearing re-

work when wet,

2
POORLY DRAINSD CLAY PLAINS :

Small deltas and reclaimed mud flats
along coasty river plain in northwest
corner of arez, Flat or nearly so
(gradients less than 1%); poorly drained,
sublect Yo floods during or after storms,
Intensively cultivated, chiefly to rice.
Areas near coast probaibly

are accessible only by trail, bzcause
roads destroyed; larger arecas accessihle
from good harbors.

'Generally unsuitgble for

rapid constructicvn of air-
dromes, Topegraphy faver-
abla, but drainsgs pocr and
gubgrade difficult to
stabilize, Fcr permanent
airdromes, raised subgrade
and thick base course
necessary. Best sites
generally along hdges of
plains near hillg,

at level of adjacent streams, cut by
. networks of irtersecting canals,

Flat or nearly flat plains sprroximately

'Soil is clay to clay loam; hard and cloddy when dry;

‘plastic and sticky when wet, Some silt and sand locally

Largely ‘naar hills and along rivers; sandy layers locally under-
“cultivated to rice, in small paddy fields | 1is surface clay.

Water table high, commonly within a

' separated by diles 2 %o 4 feet high. . foet or so of surface aven when paddy fields are not

Rice land flooded from ¥arch to December
south of Min~hou and from April to
Saptember north of Min-houp in part
‘plarted to dry crops during winter,

in part left in wet fallow, Wields on ‘
,edges of plaing near hills may be quicke-
| 1y drained by cutting dikes, but those
;en low, flat parte of plaing drain
slowly. In socme places,hills rising
abruptly at edges of plains restrict
approaches. ?

' flocded,

Drainage especially poor in compacted clay

. layer one to two feet below surface, Poor foundation
material; requires statilization by admixture with sand
jor gravel and compaction at optimum moisture centert,

or use of thick base cowrse. If sand and gravel are not
obtainable, bitumen mixed with scil will provide fair
gsubgrade, Adequate drainsge requires raising of sub-
grade or provision for pumping water from ditches adjacent
to site; site should be protected from surface run-off by
dikes,

pits, to remove luw dikes
‘between paddy fields, and

,difficult to handle when

Little or mo clearing re- 1Sand for stebilization of subgrade generally
qaired, Grading needed only lavaila.ble in beaches or river bars, OGOravel
te £i11 shallow fertilizer  ;obtainable locally in bars and beach deéposits,
ibut may be difficuit to find on larger plains;
In morthwest part of area, best source of gravel
probably soft ccrnglomerate layers in red bed
formations (sse CGeslogy sheet). Rock suit-
able for crushed store generally obtainable
wet, ifrom hills adjacent to coastal plains; many
‘good quarry sites are available on steep
‘8lopes with thin soil cover. Good timber not
available, Ample water obtainable from streams,
springs, and shallow wells.

to raise subgrade, Soil
workable when dry, but

3

UNDUTATING IOWLANDS AND IOW HILIS |
Areas of low rounded hills, moderately
sloping alluvial fans, and terracss
trenched by ravines. In places flat

or nearly flat., largely cultivated;

some aress of grass and low brush, Chief
crop is rice, commonly in artificially
terraced flelde, Scme hill aresas are
traversed by main roadsj most are acces- |
sible only by trail from reads in near- ‘
by valleys, \

Generally too ropgh for airw
drome eonstructipn, but

some good sites availshble,
Fairly extensive grading
required at most sites, In
general, drainage good and
subgrade easily gstabilized.

Near coast, roundsd hills; commonly
completely covered with terraced fields;
some possible sites on flat hilitops,
2ome In valleys baetween hills, In in-
cterdor, alluvial fang and river terraces
deeply trenched by ravines; locally, flat
to gently-sloping surfaces between ra=-
vines provide good alrdrome sites,
Gradients on hillsides steep, but at
possible sites gradients average less

than 5%, Rice fislds readily drained
by cutting dikes, Approaches generally
cunrestricted, :

On rounded hills near coast, soil is chiefly stony clay
lcam; locally very thin or absent. On terraces and
alluvial fans, soil ranges from eclay te grawvelly loam.

In most places, soil is easily stabilized by compaction;
in ricelard; admixture of soil with underlying material is
desirable,
ern part of region (see Geology sheet) addition of sand or
gravel is probably necessary for stabilization. Drainage

" commonly good,

i
i
1

On terraces underlain by red clay in northwest— to smooth surface irregular- ‘fans and some stream terraces,sand and gravel

J

Clearing of brush and small

T i e —
At possible sites near coast,sand and gravel
trees necessary in some fgenerally obtainatle only from stream channels
placess Extensive grading ard beaches in adjacent arekb;ibedrock provides
required at most sites +o |good source of crushed stepe for fi11, for

reduce natural gradient and ‘base course, and for aggregate, In alluvial

‘obtainable from layers benbath surface; steep
ravines and terrace sides proyidd sites for
sticky when wet, Light gravel pita. In northwestern %art of arsa,
blasting of bedrock may be best source of gravel pr%pably‘soft conglomw
necessary in areas of rolling‘erate layers of red bed fyrmations; rock
hills where 20il is thin, ;8uitable for crushing probably difficult to
find. Good timber gensrally not available,
Adequate water for construction commonly obe
itainable from wells on alluvial fans and some
jterraces. In rolliwg hill land and on terraces
underlain by red clay, sufficient water may not
be available; must be hanled from streams or
wells in adjacent areas.

ities, ©5oil generally easy
to handle, locally may be

1

T
3
‘

4

SMALL VALLEY FLATS. :
Small arezas of relatively flat land a= |
long mountain streams and in eoastal
valleys, Each area shown on map has
spaca for at least one 5,00C-foot
emergency landing strip with a clear
approach in one direction (maximum
glide anzle 20:1) and a blocked or
hazardous approach in the other. large-
ly cultivated, chiefly to rice. Most
areas accessible only by trail or by
small river craft, (Many aimilar vallasys:
doubtless exist in parts of the region
for which no detailed topographic infor-
mation s available,)

|

Suitable only fo* emer gency
airdromss because of small
size, Inaccessitility, and
restricted approaches, In
general, dralnage good, sub-
grade easy to stabllize, aml
congtruction matirials readi-

1y available.

Slopes up to 5%. Some valley floors

flat or nearly so, some gently undulating
‘or trenched by shallow strean channels,
Rice fields In most valleys flooded dur-
ing part of year, but can be quickly
drained by cutting dikes. In gensral,
hills rise steeply from valley floors,

and compacting. To prevent frost damage in valleys at
higher altitadss, thick base course of gravel or crushad
rock desirables Drainags commonly good; poor in small
valleys opening on ccast,

Soils range from clay %o coarse gravelly loam. In general,;Little of no clearing re-
readily stabilized by mixing s0il with underlying material quired.

Sand and gravel generally available in strean
channels; guantity may be small in headwater
areas of streams., Hard rock for crushed .
stone commenly obtaipable from immediately
easily handled when 2ry or adjacent hills. ¢ p@dtimber nct obtainable
partly dry, but may be dif- jercept near remote Muptain valleys., Adequate
ficult to work when wet. In 'water for constructjon'generally obtainable
some vallsys, small streams from streama and spring‘; may be scarce in
must be diverted, valleys along small streams during winter,

N\

Moderata grading
neaded to smooth surface
irregularities; material

5
MOUNTAINOUS TERFAIN #

Rugged hills and mountains; some arcas
of rounded hills with steep sides.
Heavy timber in high mountainsy small
groves of trees at lower altitudes;
grass and scattered brush near settle=
ments and along large rivers, Gentler
slopes plantad to tea, bamboo, fruit
trees and other crops; terraced grain
fields in places extend far up hillsides.
Except along main routes of travel,
mountains accessible only by difficult
trails,

Airdrome construction gener-

ally impracticable. BSome
valleys, flat ridge-tops
and saddles prob§b1y guit~
able for emergency larnding
strips,

Geonerally steep slopes, sharp ridges, and
iVnshaped valleysy locally, rounded hills,
‘Approaches restricted except at possible

lsites on ridges or saddles,

Fourd ation,generally in part bedrock,in part stony soil,
easily stabllized by compaction, Drainage satisfactory.

Brush or timber must be
cleared from most sites,
Heavy grading necessary;
Ylastirg of bedrock required
at many sites,

Bedrock suitable for crushed stone generally
available. Sand and gravel obtainable only in
valleys. Water obtainabls from streams and
springs,

SQNEIENTAL
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CONVERSION
GRAPH
Meters Feet
3,000 —F i
:E— 9,000
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2,000 —F
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1,500 —— 5,000
_E— 4,000
11000~
—— 3,000
2,000
500
1,000
0 0

EXPLANATION

Main surfaced all-weather
roads.

Other roads; mostly unsur-

faced, many poor in wet
weather.

,=~. Road destroyed in many
places.

—— — Road probably destroyed

in many places.

—+—+—+— Railroad.

Tt b Railroad destroyed,

FUKIEN REGION

(CHINA)

GLOSSARY

-.. bay

i .- stream

i —me. Fiver
Eehg. .. s mountain
Faizkow. oo strait
B e . river
(- 1 R AR strait
Hsti..o........._island
Lieh-taa_....island group
Ling._._......_mountain

Shan.__

island, mountain

Base adapted by A.M.S
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FUKIEN REGION

(CHINA)

Reliability:

Fair

Summary reportsy some additional information 'availa®le for more detailed repcrt,.

ROAD CONSTRUCTION AND MAINTENANCE

Generai Statement:

Communication lines are poorly developed in

the Fukien region, owing largely to the prevailingly mountainous
character of the terrain.
in most cases; it may be possible In places to maks rcads usable for
military use by repair and improvement; in many parts of the region,
conatruction of new roads 1s probably necessary along alignments used
by primitive roads or trails.
mate aligrments of the main existing roates as well as areas of easy,
moderately easy and difficult road eonstructicn.

The condition of exlsting roads 1s unknown

The accompanying map shows the approxd-

Existing Comrunications®/s Waterways and trails are the most

used routes in the Fulden reglon.
crossing the highest mountains by difficult routes,
streams are utilized for transportation, but only a few can accomo-
date craft larger than junks and rafts.

Trails form a dense network, even
All navigable

The only railway that probably still exists in the region is a
section of the Nanking-Honan line, which crosses the NW part of the

INTRODUCTION

area.,

Roads along coast have been destroyed in large part during the
recent wer years. From Min hou (Foochow) southward, an improved, all
weather road is known to have reached Lung-ch'i,
route, possibly developed, extends through Hsia-pu, but little informa-
tion is available concerning it,
flats or passed through hilly country; locally, where mountains come
near the coast, the routes may be difficult,
are encountered in the coastal area; most were bridged along main roads,

others crossed by ferries,

Main routes

A railrcad alignment ( road bved destrecyed) exists from a point
on the mainland opposite Ssu-ming to the Chiu=lung Chiang.

North of Min~hou a
The coastal rcads generally followed

Many streams and canals

(roads now largely destrcyed) extend inland from

Min-hou, Chiu-chiang (ch'uvanchow) and Lung-ch'i through rugged mountain-

ous country.

Steep grades, many hairpin turns, and switchbacks are

reported on these routes; probably difficult, if not impassable in many

places, for vehiclss,

A system of roads extends through central Fukien, following
larger stream valleys wherever possible; in rough mountainous sections,
travel cn these roads is probably complicated by steep grades and turns,
From Chien-yang, roads penetrate into Kiangsi and Chekiang Provinces;
from Ma-shan-p'u into Kiangsi and Kwangtung Provirces,

In the hilly country of Kiangsi the road net is more highly
developed; the routes probably compare favorably with those on the
Fukieu coast in ease of movement of vehicles,
roads in Kwangtung Province,

Little is known about

.

Areas of Moderately
Easy Road Construction

continuous strips along coast from Min-hou northj widen to
more extensive areas to southy 2) Narrow belts adjoining interior
valley flats in Fukien mountainsj 3) Extensive areas in northern
Kwangtung and eastern Kiangsi. Relief ranges from about 300 to
1,000 ft. Slopes of 15 to 35% commony probably less in extensive
Kiangsi hill land. Many hilltops are rounded; slopes descend into
broad, open valleys. Many important existing routes employ low
passes tirough hill-gaps., Hill lands are mostly terraced for
cultivation,

restricted to river valleys,
Some sections with long
tangents, long-radius curves,
and low gradients, alternate
with many sections in which
short tangents and short-
radiug curves are necessary
to awid steep gradients,
locally no space to easily
construct altermate routes
or detours,

blasting necessary. Natural drainage commonly fair to good;
drainage of terraced slopes easy by cutting terrace walls,
Large culverts necessary to carry heavy runoffe In red clays
(See Soils Map), spillways may be required to prevent excessive
gullyings Soil conditions extremely variable, Little clearing
necessary; much of area is denuded; locally some brush and a
few stands of srall timber (trunks usually less than 6" diameter)

Map Unit Topographic Control Aligrment Problems Maintenance armd Construction Problems Streams and Stream Crossings Construction Materials Avallable
| Flat land along coast, especlally around lower courses of larger |Many aligrments with long Drainage is chief problem., Bridging is serious in many ccastal | Numerous streams; in coastal| Coastal Areas: Sand and gravel
Areas of Easy Road rivers, with maximum width of atout 6 miles. Inland in mountain- | tangents, long-radius cvrves,|plain areas. In paddy-field areas, subgrade must be raised 3 | area includes wide tidal rare in many coastal plain areas.
Construction ous areas, flats are restricted to narrow, discontimwous belts and low gradients, eespecial- |to 4 ft and large cpen drainage ditches cut parallel to rcadwaysd estuariles surrounded by mud | Locally, adjacent to mountainous
along streams; most common along NE-SW drainage lines. In NW ly in ccastal areas., Usually |Large quantities cf ccarser fraction needed to stabilize paddy flats; in intericr, streams stretches of coastline, available
part of area, broad flecod plains extend beyond iimmediate vicinity | ample space for alternate clay, Faddy-field dikes easily leveled bty dozer. Large culverty may have swift currents in from narrow beaches, Some sand
of present stream valleys. In most of Kiangsi, inclules some low | routes and detours. Irregu- |necessary to accomodate flood water. No clearirg necessary. places, but commonly charnrels| and gravel may be available from
hilly belts (maximum relief 300 ft) commonly. cut by many open, larities in relief, particu~ |In coastal or valley areas where fruit trees (especially citrus) | are filled with sand bars deep channels in coastal plain
flat-bottomed valleys. Flat land is almost entirely cultivated, |larly in imperfectly de- are grown, natural drainage is good, soil is sandy, and clearing | and betioms are shallow and | portions of large rivers. Sand,
largely in paddy rice, On coast, paddy flelds are flooded from lineated inland flats, will |[is not serious problem. Red clay areas in Kiangsi lowland have | softs, Also many irrigation | gravel, boulders, and hard bedrock
March through December south of Min-hou (Foochow), April to mid- | locally restrict aligmments |good natural drainage and are easily stabilized with gravel canals in cultivated land, for constructisn abundant in
September in area to northy in Kiangsi lowland, from April to and necessitate shorter aggregate; shallow cut and £1i1l necessary locally. Many streams may be unford- | neighboring hills and mountains.
Octobers Network of small canals throughout rice areas. Raised | tangents and shorter-radius able over long stretches, Almost no timber available locally
dikes, about 2 to 3 ft high, swround paddy fieldas, curves to aveld steep gradi- Many bridges required. Use except as groves around houses and
ents, In Kiangsi, low roll- of ponten bridges hampered cemeterles, but timber can be
irg hills included with flat by swift currerts. Heavy rafted down rivers from inland
lands will similarly restrict rains may cause floods from | scurces. Abundant water from
alignments, late spring through sunmer. | streams and riwers,
Breaching of dikes in Inland Areas: Sand abundant in ex-
cultivated land will also tensive river bars; gravel and
cause flooding. pebbles along many swaller streamsj
less commonly as bars in larger
rivers, Also available as local
deposgits inberlayered with the
silt and clay alluvium, especially
aleng mountain margins of the
flat land areas. Boulders, bed=-
rock, and some timber available
from adjacent hills and mount ains
(See Construction Materials Maps).
Abundant water from streams and
rivers,
2 Hill lands, distributed through reglon as followss 1) Narrow, dis-| Best alignments generally Orading is chief problem; moderate cut and fill, ccnsiderable Most streans in narrow hilly | Sand and gravel from riwer bars

belts are small and swift,
In extensive hilly aresas
inland, streams with braid-
ed channels and soft banks
are comnoni for short
stretches, streams have
narrow, rocky gorges and
rapids, Bridges required
over most streams, except
smaller ones;these may be
forded,but need dugway
apmroaches. Flooding in
spring and summer may de-
strey bridges, roadways,
and river banks,

abundant. Pebbles and some
boulders in sraller streams.
Usable bedrock for construction

is commonly available locally.

In Kiangsi, much rock is unsuit-
able for construction; guarry
sites capable of supplying large
amounts of rock suitable for
aggregate, riprap and masonry

may be 5 to 10 or rarely 15 air-
line miles from a given construce
tion site. (See Construction
Materials Map). Some small timber
locally, but many areas barren
except for brush; timber usuwally
available in adjacent mourmtainous
areas. Abundant water from streamsj

3
Areas of Difficult

Road Construction

Most common terrain type in region: rugged mountains, highly dis-
sected in most places, comprise largest vart of Fukien Province.
Individual ridges are oriented irregularly, but regional trend

of mountains is NE. Relief i3 at least 1,000 ft throughout,
3,000 to 4,000 ft in higher ridges; some peaks in west Fukien

are 7,000 ft highe Rounded crests and conical peaks are charac-
teristicy no plateau areas are known. Slopes are steep to
precipitous, generally more than 258, Many small gaps and ravines
in ridge crests and upper slopes. Few large valleys; mainly
nriented NE. Many river gorges, especially in rivers trending
SFy such as Min-Chiang (Min River),

Most possible alignments are
in deep, narrow river valleys.
Many shert-radius curves,
hairpin turns, and locally

steep grades will be necessary

unless large scale sarth-re-
moval is undertaken. Align-
ments locally must leave
river valleys to awid
gorges, especlally in wvalleys
trending SE (as along parts
of Min-chiang from Min-hou
[Foochow) to Nan-p'ing).
Space for easily comstructed
alternate routes or detours
only rarely available,

Rock excavation is chief problem. Many long side-hill cuts and
much blasting necessary., In Fulden, scuthern Cheklang, and
northern Kwangtung, most rock is hard and stands well without
support; exception is soft thinly-layered rock, (See Construction
Materials Map, part of Unit 3, most of Unit 4), which, however,
is present only in small amounts. In Kiangsi, soft, thinly-laye
ed platy rock is dominants tends to slump on steep cuts. Solls
in motuntalns are dominantly thin stony loam @ clay loam. Many
large culverts needed for drainage of rapid runoff on steep
slopes. Clearing problem varies: some nearly bare areasj much
brush; are many stands of timber, especially in less accessiblas
parts of interior Fukien; except for few virgin stands, most,
timber 'is small, commonly 6 to 10" diameter. (See Timber Map,
Figure 1, Construction Materials Sheet),

Many swift mountain
streamsy some larger
trunk streams., Most
streams have some rocky
gorges arnd long rapids.

b Most are probably unford-

ableywill require bridges.
Some small mountain streams
possibly fordable,but may
require dugway approaches,
Sudden floods, 1likely to
oecur in spring and early
summer, are hazards to
roadways and bridgzes.

Sand, gravel, and boulders avail-
able from most streams, Much good
bedrock, except in Kiangsi Province
where much of bedrock is unsuit-
able (see Map Unit 2), Timber
usually available locally, except
near ccast. Maximum diameter of
pine or fir about 18 inches, except
in virgin forests of rugged moun-
tains along Fukien-Kiangsi border
where diameters of 36 inches or
more are commons Abundent water
in streams,

E/For further information, consult other intelligence sources.

COM™BENTIAL/

Frepared by U, S, Geéiogical Sur vey
for Chief of Engineers, U. S. Army
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SOILS

"FUKIEN REGION (GHINA)

Reliabilityt Good for ccastal areas and surveyed areas inlandg
poor for remainder of interior (see reliability
index in lower right corner of map).

Summry report; additional information available for more detailed studies.

General Statement:r The Fukien Region lies in the humid wam temperate
and subtropical zones and has an average annual rainfall of more than 50
inchee; rainfall is considerably higher in the mountainous areas and slightly
lower along the coast, A few high ranges such as Hslen-hsia-ling and Wu-i
Shan on the Fukien-Chekiang and Fukien-Kiangsi borders are snow- and ice=~
covered during part of each winter. The average July temperature 1s about
85° F.j the average January temperature is about 55° F. Owing to the warm
humid climate, rock weathering produces deep svils except in rugged areas
areas whera erosion is rapid.

The natural distribution of vegetation is closely related to variations
of climate and topography, but modification by human activity is very appar-
ent. Mixed forest predominates and dense and extensive forest cover is
found on the high ranges above altitudes of 3,000 feet along the borders
between Fukien and its neighboring provinces. The lower ranges of the hill-and-
valley section of Fukien and Kiangsi Provinces have generally been denuded of
trees, As a result, many low-lying hills are barren or grass covered, and
the small valley basins are often flooded during rainy seasons.

The coastal lowland and valley basins are used exclusively for agricul-
ture, Vegetation in these areas consists of rice and some dry-land crops,
¢itrus-fruit orchards, tung plantations, bamboo, and some evergreens in
patches around homesteads, field corners, and cemeteries,

The types of bedrock and thelr topographic position directly influence
#oil formation. In the mountainous areas massive granitic rocks predominate;
the soils, where present, are gray-brown stony or gravelly loams, usually

INTRODUCTION

rich in organic matter at the surface., On steep mountain slopes soils are In the high rugged mountains of the border reglons between Fukien and its

shallow regardless of the tedrock except in a few areas of very soft rocks, neighboring provinces mueh of the surface is bare rock and tha soil where

In hilly areas underlain by ancient layered (metamorphic and sedimentary) present, is thin, Much cut-and-fill will be necessary for road construction

rocks, soil profiles are comparatively deeper and the soil texture is and rock will be neaeded for much of the fill., In the limdted amount of soil

generally more clayey than in soils on massive granitic rocks. In hilly available the coarse fraction is well graded and Buitable for aggregate.

regions underlain by redveds (interbedded sandstone and shale), the soils are

sandy loams and clay loams which provide good road-building material, On Classification of Soilst For engineering purposes the soils of the

low hills and in well-dralned lowlands are thick clayey red and yellow soils, Fukien Reglon are grouped into eight units whose general distribution is shown

rich in iron and aluminum oxides (lateritic). On the floors of river valleys on the accompanying map. Each soil unit is actually a group of associated

and along shore the soils are alluvial deposits of various depths, Superim- soils occurring under similar physical conditions. Generalized profiles of

posed on a wide variety of soils are the seasonally-irrigeted rics fields in the eight soil units accompany the diagram below. The soils map and the

which the soils are generally deep and clayey. diagram are based on soil-survey data for parts of the reglon; the s0il units
shown for the rest of the region are based on interpretation of data on cli-

Suitability of Soils for Road and Airdrome Constructiont In lowland mate, vegetation, geology, and topography and their effect on soll-forming

areas along the coast, and in river vallseys and basins in the interior, rice processes, Engineering group symbols and their equivalent P.R.A. classifi-

fields are obstacles to movement. However, except in depressions and in cation are assigned in accordance with the usage of the War Department Tachni-

diked lowlands along the c¢oast, the fields can be drained for road or air- cal Manual 5-255 and of the Public Roads Administration, with some modification.

drome construction by destroying the paddy-field dikes and providing drain- '

age ditches., HMost of the higher parts of the lowlands have friable red Special Cautiont The water of many paddy fields and streams supports a

clayey solls which can be worked with little difficulty and offer good sub- species of snail which is the intermediate host for schistosomiasis, a disease

grade material, All paddy soils need addition of aggregate for atabilization, cgused by a parasite vhich enters the body through the feet and attacks in-

testine walls. Men should never wade barefooted in paddy flelds.
In the rugged hills and mountains in the interior of Fukien soil distri-
bution is unevens On most gentle slopes soil is availables for road construc-
tion. The terraced paddy flelds on the hillsides can be easily drained by
breaking dom the dikes which parallel the contours of the slopes, Material
for aggregats and surfacing i1s available nearby.

CGENERALIZED DIAGRAM SHOWING RELATION OF MAP UNITS TO TOPOGRAFPHY AND VEGETATION, WITH SOIL PROFILES
(Numbers indicate map units; letters refer to subdivisions of map units described in table)

5 EXPLANATION
£ %ma@ée ....................
: &ﬁ%o % Clay g sand | BGRR K
-?. =) 0000000 ;'.' I.I-Q.l.'. 00000000 ''''''''''''' I.l.u".n.l.u b
.6 ‘“2‘ $)(s) " LR 0 °°°°°°° V.94 3 &8 1 AN ANAN k-c.-ono -t * ’ \ODD
3 QX L 000000000 XXXN Clay loam Gravel B A oo emer N0 0000 ]
S +3 ¥ d&ﬂg%ﬂ&%? 0o N XXX h'.ﬂl.:'.ﬂ SR R;E%;E%P
L r N 0000000 R Silt ] ‘ ) VA Tee v e E:ZZZZ: Vﬁﬁﬁf
v |a ROCKX XX ooy wilty clay Massive rock 000
2T e v gd?ﬂ@?@ é’ SO EQED"' . o 00 0
— _— 10 N ' oV NS’ 000
s | s ‘ : ! 00", .
% | _, ‘o m Loam Layered rock | ;,ODOO . :°:°:
L L G fee , [Pty ) ° A
> t £os81 Alluvium or weathered rock AR o

{continued)

CONTBENT] 41



FUKIEN REGION

(CHINA)

COREIDENTIAL

SOILS

Reliabilityt Good for coastal areas and surveyed areas inlandj
poor for remainder of interior (see reliability
index in lowar right corner of map).
Summary report; additiopal information available for more detailad studies,

Dspth to Engineering Group| Depth to
UMpr Description of Dominant Soils Rock Composition of Soils Important Physical Characteristica gj-Ss,rmbo]. and Water Tabla Surface Permeability Value as Subgyade Rellief and Vegetation Construction Requirements
nit Drainage Material '
(feet) PRA Class (feet) |
1 S50il1 only in local patches; about 75% of arsa bare hard 0to2 S0il, where present, gravel-; 1At Flasticity low; coarse frac-| JAt GW (A-3) —— 1At Exces- { 1At High 1As Fair Rough high mountains, lLand generally unsciteble for road
rocks 1y loam. tion well gradad. 181 CH (A-b6,A~7) aive 1Br Low 1Bs Poor generally above 3,000 fset. and airdrome construction because
1A, Slopesr Gravelly loam or lcam; high organic content; ABt Organie plastic clay, 1B Poor Forest of conifers and of rough stony terrain.
6 inches to 1 foot thick. broad-leaved types. Shrub 1At Needs no drainage.
1B, Tocal Depressions: Dark organlc soil over bluish above 6,000 feet. J1Bt Will need local surface drairs
plastie clay, ' ) ; and culverts.

2 2A, Gentle Slopesy 0 to 20 2A, 2Br Clay, sand, some Plasticity luw except in clay GF, CL (A-2, 2As 6 plusi2Ar Rapid | 2A1 Medium to Fair to good Mountainous, but less 33.5_5’ No drainage adjustment neaded.
Grayish-brown frisble stonmy loam, 3 to 4 inches thick 5ilt, over sand, littls lcam layer of 2A, vhere plasti- A-4) 2Bs 0 to 3 2Bs Nons high rongh than Unit 1. Eroded [w Easily stablilized. Aggregate
Yellowlsh~ to reddish-brown clay loam, 1 to 3 feet clay, silt. city 19 medium and volume changes 208 = 2Cr Rapid 28t Low land. Grase, mixed forest, neaded for surfacing. Good

thick. 2Ct Sand, little clay, silt, | moderate. Coarse fraction well 20t Medium to bamboo., Paddy rice in 28, bearing capacity after compac-~
Gravelly and sandy weathered rock, 1 to many feet graval over massive rock | graded, high : tion at optimum wmoisture.
thick. . Additional sand needed for
2B, Terraced Slopest Similar to 2A, but wat because of | clay loam layer.
irrigation. 1281 Paddy field dikes can be re—
2C, Steep Slopest Bare massive rock outcrops and shallow | moved for surface drainage.
sandy soils over granitic rockas. | Otherwise like 2A.
;gg; Blasting needed.
|

3 3A, Gentls 8lopess 0tos JAt Sand, silt, gravel,some 3kt Plasticity medium to high; 3As CH (A-6) 3 to meny [3A: Mecdium | 2At Low 3At Fair, locally | Mountainous, but less 'Drainage ditches, erosion control
Grayish-brown friable clay loam, & to 10 inches thick. clay, over clay, little volume changes moderate to 3Bs GC {A-1); feet to B: High to low poor rough than Unit 1, Alti- ‘needed. Excavations necessary,
Yellowish=byown compact elay, 2 to 3 fest thick, silt, some sand, large, some CH rapid 3Bt Good,locally | tude roughly 600 to 3,000  in both hard and soft rocks. Bear-

2B, Steep Slopest (Many rock outerops) , 3B1 Sand, silt, graval,some 381 Plasticity low; volume {A=5) 3Bt Very poor faet, Mixed forest, ‘ing capacity low; unstable under
Grayish-brown gravelly loam, 8 to 16 inches thick, clay. changes small. In places rapid bamboo, grassj eroded land. wheel loads. Aggregate needed for
Weathered rock, a few inches thick. lika 3A. rstabilization.
Hard and soft layered rocks of many kinds. { J

4 |4As Convex Slopess 6 to 20 4h, surface soils Clay, silt,' 4At+ Plasticity medium and volume | CL (A-4, A-6) 6 to 15 Good except | Medium to low Convex slopes, Rolling to nearly level .Drainage needed on level areas.

Brown granular loam or clay loam, 8 to 1& inches gome sand. | changes small for all except | except 3d layer 4B fair to good, upland; gullied, iSand or gravel needed for stabl-
thick. 4h, 24 and 3d laverss Clay, 33 layer in which plasticity | of 4A which is Level areas, Serubby forest, coarse lization; obtainable from nearby
Red granular crumbly elay, 2 to 5 feet thick. some silt and sand. is medium to high and volume | CH (A=7). fair to poor. grage, some tea and tung ‘rivers or from deep subsoile Bear—
Mottled red and yellow plagtic clay, 2 to 4 feet th lavers Clay, some changes moderate to large, i troes. ing capacity medium t¢ high when
thicke sand and silt; lecal 48t Generally more plastic compactud at optimum moisture with
Clay, some sand, silt, zruvel, Weathered or hard rocic, gravel, throughout than A. ladditional aggregates Scil ero=-
4B, level land or Depressionst Similar to (A but more 4Bt Similar to 4A. | sion control needed.
yellowish and more plastic in upper 3 layers, J_
5 4y _Gontle Slopegt Purplish or btrown grannlar sendy loam D45 4 5Ar Sand, clay, silt; local 5A, 53r Flasticity low to mediumj | 5A, 5Bt SF (A-2);| O to 10 5A, 5Bt SA. 5Bt Medium | Goperally fair. Gently rolling to nearly | 5a1 No drainage needed. Some sana
or lcam, 1 1/2 to 3 feet thick, Clay losm in rlaces, gravel, volume changes small to locally CL Good to low 58t Locally good, | level upland. Some stesp or gravel needad for stabili-
5B, Steep Slopes:t largely bare rock; patches of soil 5Bs Where present, similar moderate. (A-4) 5Cs None 5Ct Low 5¢: Locally poor. | stony hills. Grass, scrub | zationy obtainable from nearty
sirdlar to SA, to fA. 5Cy Flasticity medium to high; 5Cs CH,CL {A~b, - forest, fruit trees., Paddy river beds.
5Cs Tervaced Slopesr 5Ct Clay, some silt and sand volume changes moderate to A-7) rice in 5C. 5Bt Rock blasting needed.
Gray to purplish clay loam, 6 to 10 iaches thick, . j large, i5C: Open drains needed. Sand and
Mottled gray &nd purplish plastie clay loam, 2 to 3 ) ! gravel needed for stabilization
feat thick. “ Unstable under wheel loads un=
less stabilized and compacted
at optimum molsture.

6 |6A, Tida) Flatst Uniform fine sand and silt, at least 4 to 30 gAr Yery fine sand, silt. | 6As Nonplastic; poorly graded, GAt ML, SF (A-4, | O to 103 None High Good to excellert | Mostly level; some dunes. [Drainage by infiltration very good

10 fest thick. plus Bt Fine to medium sand. ( EB: Nonplastie. A~2) low in Little vegetation; some if outlets are available. Bearing
B, Beach Sand and Dunegt ILight- to reddish-brown sand €01 Sand, gravel, €Cs Nonplastic; well-graded. 6Bt SP (A=3) dunesjhigh shrubs and amall trees. jcapacity high when confined., Ex-
or loamy sand} a few to tens of fset thick. &Cs CW (A=3) in river cellent fill except 6A, which is
6C,_River Washt Sand and gravel bars of river beds} ex- = wash. only fair. 6C good fer base
posed at low water, course; selected material good for
surfacing, Compaction facilitated
jby addition of some clay.

7 74, Mud Flatss 6 to 20 Upper 6-10 inchest Clay, Upper 610 inchest Plasticity Upper 6-10 inch~: O in wet Nona Nearly impermea-| FPoor to very laval dalta areas crossed XHigh water table, Dikes, tide
Dark-gray plastic =ilty clay, & 40 10 inches thick. plus silt, with organic medium; compressibility high. est CL,OR seasobj ble, Frequent poor. by many canalsj river |gates, high subgrades required,
Bluish-gray plastic clay, several fest thick. matter, Below £-10 inchest Plasticity (A=5, A~D, 2 to 5 in floods, valleyg, Nearly all in |Bearing capacity low; can be im=

7B, Yallev Flainss Below 6-10 inchest Clay, high; volume changes larce; A=7) dry season. paddy rice. proved by addition of send. Sta-
Dark~ to lightw-gray silty clay loam, & to 10 inches some silt., elastic, Below £-10 inch- . ‘bilization and compaction require
thici. ess CL,CH rizid moisture control and addi-
Mottled gray and brown highly plastic clay, with (=6, A=7) 'tion of sand,
prismetic structure. j }
I T

8  |8A, Paddy Flelds of Flood Plains and Fanst ' 4 to 30 | 8Ar Sand, silt, 1little clay | Surface soilst Plasticity low; ZAs SF,SW (A-2, | O in wet None Medium to low Poor when un- Level flood plains; gentle Paddy field dikes can be removed

Light~gray friable sandy loam or loam, 6 to 10 plus over glay, sand, some velume changes smsll, A~3) season} drained., Fair valley slopes. Rice is ifor surface drainage., High sube
inches thick, silt, Subsoilsr Plasticity mediumj 88s CL,CH (A-6) | 2 to 3 feeY to good when principal vegetation; grades needed. Bearing capacity

Yellow and gray mottled plastic clay loam or silty 8Bt Clay, sand, some silt, wvolume changes moderszte, - in dry drained. pcattared trees and bamboo., wmedium when compacted. Stabiliza-
clay loam, 3 to 5 fest thick, season. ition of clayey soils requires

Layered sand, gravel, silt, and clay. |large proportion of sand or gravel.

88, Paddy Fields of Lower Hill Slopest Dust control needed in sutumn.
Iight~gray losm, © to 10 inches thick,
Plastic mottled elsy loam, 2 to 3 feet thick, k

8/ Color of pattern on mep indicates suitability of soils for subgrades

grosn & good; red

= fairspurple

T POOr.
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FUKIEN REGION
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CONSTRUCTION MATERIALS

For reliability of data see Reliability Index Map inset on Construction Materials map; also refer to Introduction on Geclogy sheet,
Summary report; some additional information available for more detailed studies in areas where index map showsgood or excellent reliability,

The Fuklen Region i3, on the whole, well supplied with available rock
suited for construction uses, A broad area along the entire coast and ex-
tending inland across northern Fukien Province has an unlimited supply of
available hard rock, much of it excellent for construction purposes. The
interior of Fuklen and northern Kwangtung Province is underlain by various
types of rock most of which are usable, Kiangsi Province is underlain pre-
dominantly by rocks unsuited for construction purposes, but many patches of
usacle rock, some excellent, are scattered throughout the province,

Known quarries are plotted on the Construction Materials map, The ex-
istence of many other quarries is demonstrated by the extensive use of stone,
some of it in slabs many feet long, for Wridge and building construction,

Limestone, suitable for lime, is quarried at many of the known juarries
and is available from most of the areas of Map Unit 2. Small patches of

ROCK, SAND, AND GRAVEL
Introduction

similar limestone occur throughout the areas of Map Unit 3 and are probably
quarried locally.

Extensive bars of sand, and locally of gravel, are abundant in most
of the streams and rivers shown on the accompanying map, These are exposed
at normal water level, but are submerged at high-water stage, Sand and
gravel bars are restricted or absent in narrow gorges, On larger coastal
plains, river bars are predominantly silty, River sand and gravel generally
contain some silt, but are free from clay, and are easily washed. Pebbles
are usually of hard rock and less than 2 to 3 inches in diameter, Larger
pebbles and boulders occur in limited amounts along many of the smaller
streams in the mountainous areas, and at junctions of these streams with
broad alluvial flats,

Intermontane alluvial areas may contain patchy, irterlayered deposits

of sand and gravel buried by as much as 25 to 30 feet of silt and clay.
If other sources of sand and gravel fail, probing or boring is recom-
mended at points where tributaries enter the alluvial area and at points
near its upper limit, These deposits will probably be below ground-
water level, and a large flow of water may be encountered in working
them,

Only the larger alluvial deposits are shown on the Construction
Materials mapj;many small unmapped flats along streams and rivers will
previde limited amounts of sand and gravel,

Beaches,sandy tidal flats, and dunes along much of the coast furnish
an abundance of medium-to fine-grained,c¢lean,poorly graded gquartzose sand,
The widest and most extens ve of these deposits are shown on the map as
Map Unit 8, Beach gravel and boulders are restricted to very narrow strips
along rocky, mountainous portions of the coastline where t ransportation ls
difficult.

Much of the interior of Fuikden Frovince is
conifers,

forested areas

the small inset map (Figure 1),

Except for virgin ferests in the very rugged, inaccessible meountain
range forming the boundary between Fukien and Kiangsi Provinces, most of the

region has been and is being lumbered and the trees are not large,
most of the coastal area, especially south of Min-hou (Foochow), and inland in
Kiangsi Province, the country has been almost entirely denuded of forest cover.
Standing timber in these areas isrestricted to small scattered patches in the
hills and to scattered trees and small groves around houses and in cemeteries,

The broad cutlines of the major forested areas in the reglon are shown on
The forested areas on this map include locali=-
ties where timber is very spotty. and axclude many small wooded patches.

forested, predominately with

Along rafted down from mountain socurces,

wnere diameters exceed 3 feet,

Abundance of , a Suitability for Suitability for b Suitability of Overburden
Hard Rock Map Unit Type of Materiald/ Excavability Aggregate Riprap and Masonry Overburden?/ for Fill and Subgrade

1 Cranite, banded granitic rock, Hard volecanic rock {rhyo- |Drilling and blasting required, Excellent to fair, Excellent to fair, Thin stony loam. Lo- | Fair to good substitute for
lite): hard, cemented volcanic ash and rubble with inter~ cally, on areas of gravel,
bedded volcanic conglomerate, sandstone, and shale, Hard low relief, 5 to 15

ABUNDANT quartzite, feet of red, friable,
sandy clay, especlally
on granite,
2 Hard limestone, Drilling and blasting required, Excellent, Excellent. Thin stony e¢lay soll, | Poor substitute for gravel,
Placstic when wet,
MODERATELY 3 Hard to soft sandstone, interbedded shale and slate; some |Drilling and blasting required. Most shale Excellent to poor. Excellent to poor. Thin stony clay loam Poor to good substitute for
ABUNDANT quartzite, conglomerate, and limestone, Locally some and some soft sandstone workable by dozer, predominates, gravel., Soil from shalk
deeply decayed granite, especially in Kiangsi, swells when wet,

L Soft platy rock (phyllite) and shale; some soft to hard Comrenly workable to a depth of 10 to 20 feet Platy rocks unsuitable to poor. Platy rocks unsuitable| Clayey scil, some Unsuitable to poor. Clay
platy rock (slate and schist); some hard sandstone, con- below the surface with dozer or power shovel, Interlayered hard sandstone, con- | to fair., Hard sand- hard rock fragments, swells when wet,

SCARCE glomerate, and quartzite, Hard sandstone, conglomerate, and quartaite glomerate, and quartzite, fair to | stone. quartzite, and
and deep cuts in platy rocks will reguire good, some conglomerate,
drilling and blasting. good to excellent.

5 Red, friable, sandy clay; patches and beds of weathered Workable with power shovels, dozers, or hand Unsuitable except for local Unsuitable, No overburden, No overburden, Red, sandy
gravel, commonly underlying clay., teools, weathered gravel, which makes poor ¢lay is good when properly

to fair aggregate, compacted with sheepsfoot
roller. Local areas lack-
ing sandy soil need added
sand or gravel for stabili-
zation,

6 Silt and clay of intermontane alluvial areas and some coast|Workable with hand or power tools. Water table | Sand and gravel good to excellent, | Unsuitable, Heavy clay paddy-field | Unsuitable, Moderately to

NONE al-plain areas. Subordimate amounts of sand, gravel, and |usually 5 to 30 feet below the surface, Some river sand may require wash- soil 3 to L feet highly plastic when wet,
{ UNOONSOLIDATED pebbles in river bars and interbedded locally in silt and ing, 511t and clay unsmitable, thick over silt and
MATERIAL) clay alluvium., OSome sand, gravel, and locally pebbles and clay in most places.
boulders, along margins of intermontane alluvial areas '
where small streams enter from mountains,

7 511t and clay of most coastal-plain areas, Little sand or |[Workable with hand or power tools., Water Not suitable, Not snitable, Heavy clay paddy soil |Unsuitable. Moderately to
gravel, except in a few places in deep river channels, table high, commonly less than 6 feet below 3 to L feet thick over |highly plastic when wet,

surface, silt or clay.

8 Sandy beaches, sandy tidal flats, and sand dunes, Medium- |[Workable with hand or power toocls or dragline, | Excellent for fine aggregate. Unsuitable, No overburden except No overburden., Clay or silt
to fine-grained, clean, poorly graded, quartz sand. Dune |Some of this unit sutmerged at high tide, thin sandy loam on binder needed to stabilize
sand may be loamy. old dunes, sand,

_3/ For details of distributioh of specific rock types see Geology map and table,
_g/ For additional information see Soils Sheet,

Figure 1, TIMBER

Generalized distribution of

Within the forested portions, a small lumbering operation probably could be
set up within 5 to 10 miles of most construction sites,
without local timber but near large rilvers can be aupplied with timber

Constructicn sites

The most common timber trees in the region are pine, fir, and bamboo,
Maximum diameter of pine and fir is probably less than 18 inches, except
in virgin forests along the boundary between Fukien and Kiangsi Provinces,
Bamboo, locally used in many ways, is
light and strong, ard commonly grows to diameters of 5 to 6 inches, It
occurs as forests and as thickets grown near villages for local use.
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EXPLANATION

/_/ Main surfaced all-weather
roads. .

Other roads; mostly unsur-
faced, many poor in wet
weather.

Road destroyed in many
places.

—— — Road probably destroyed
in many places.

—+—+—+— Railroad,
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*+ Railroad destroyed,

GLOSSARY

bing, ey mountain
Shan. . _island, mountain
Shui.
Tao _
Wanto . o By

GEOLOGY

ahs
.\\
n>en)
-t
O FQu
ih
,
ang:-li
o
C T
CRETY
Lock’aqg
ja
inds
i oNfudpg’
a-3ynshi
\Y a
N
hinpa oH
o-kan
0-plin]
P i
P chel
h u o h
¢
h
H oXa 1 A
UnNg:s'

'
Ja wa

FUKIEN REGION

_(GHINA)

Chi

%

12

2L,
o DT'ai Shan

; R iy
2 a@u-yao Shan

Q

san-p'an Shan

Hsiag-an Shui-tao e

\" "‘ Shuang-feng Tao

pe

eng:ahuang Shan

(—)
Ch'ifig-
iyg-yang ”’C
/o Maqchiang 4

7,
siang-ch'ih-chiao q”.?

Mei-chou | °. EEhGn 180
n Wan 2
i-chou
$ & o
o

Chiygs 7 Rocks i

,...!'f L
e‘&o;; 3
+Ta-lao Tao
Tupg Hai)

u-t'ou T
S
°

14
- Ki
|- Jﬁ hiang i o a a
o
Hsing-hua Wan e 3
O H hih Hsii
O _Lien-p'a 3 e
LY .
* Hung-jih Tao o: o §, A
0 - (q‘, o

i. o % ot 3
Naﬁiwﬁ}@ g
) P -chiao Hsii

g-hai

Ping-hai Wanﬁrﬁuvu Tao

(\) - /‘0 e
g 8“’6"‘!3“ gl ;Zl;ch"l‘l Tao

Pai-chrian Lieh-Taoo?
Tung-ch'uan Tao ©

-hsi-ch'eng i mty

m Recent alluviumg Unconsolidated clay and silt; some
sand and gravel. .

Pleistocene red clay: Friable lateritic clay, some
weathered gravel. . s

dbeds; Soft to moderately hard, massive,
pebble conglomerate; some thin-

Ter
brick-red sandstone,
bedded, sandy shale.

C id vo cs: Rhyolite and quartz
porphyry flows and intrusions; hard, cemented pyro-
clastics (tuff, tuff agglomerate, volcanic conglomer=-
ate); associated red sandstone and shale.

Cry s redbe Soft, purple-red shale with some
thin-bedded, moderately hard, red sandstone and con-
glomerate; int.erbedd*tuff, agglomerate, and andesi-
tic breccia locally predominant.

Jurassic CEI'EAEIBE seriés and Triassic (?) shaleg
lioderately hard Yo hard sandstone; some shale and

conglomerate. Thin coal beds.

ddle and €020 edimentary rocks: Hard
sandstone, soft to hard shale; a little slate, con-
glomer&e, quartzite, and limestone.

re-Devonia 1lite, slate and schist Phyllite
some mica schist, a little thin-bedded

n‘r&r:late,
ql zite, thin-bedded sandstone, and conglomerate.

metamorphic rocks: Includes Jc, Pzs, and pDps.

—-Cretaceous (undifferentiated sedimenta and

Granitic ;;%cg“ Granite and granite-gneiss. Pre-
Cambrian (?) to early Tertiary in age. May include
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large areas of phyllite and mica schist.
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For reliability see Introduction and Reliability Index map inset on Geology map.
Summary report; some additional information available for more detailed studies in areas where index map shows good or excellent reliability.

Source and Reliability of Data:

perfectly known,

of 1:2,000,000,

The geology of the Fukien Region is im-
Uver the greater part of the region, the only avajlable
source of informaticn is the Taiwan sheat of the Geclogic Atlas of Eastern
Asla, a Japanese reconnalssance map of poor reliability, published on a scale

INTRODUCTION

pre-Cretaceous sedimentary rocks, shows the general distribution and broad
outline of the redbeds, the granitic rocks, and the volecanics,
1y, in the large portion of the region where this map was the only source
these rock boundaries were adjusted to the base map and all the older

According-

sediments and metamorphics grouped as Ypre~Cretacecus sedimentary and

metamorphic rocks,"”

Small portions of the region are covered by more reliable source mater-

ial,

logic maps on a scale of 1$200,000,

of Kwangtung and Kwangsi,

route-maps,

In compiling the map it was found that the Taiwan sheet, although

The northwest corner of the quadrangle is described in considerable
detail by reports of the Geological Survey of Kiangsi, accompanied by geo-
Other areas are described in eonsider-
able detail by reports of the Geological Surveys of China, of Kiangsi, and
The scale of available geologic maps ranges from
1:50,000 for several very small arz=as to 1:1,000,000 for two geologic

Stratigraphic Summary:

to early Tertiary, and metamorphic rocks,

upper Paleozoic and Jura-Triassic

The Fukien Region is underlain by granitic
rocks and acld volcanics, clastic sediments ranging in age from Devonian
A pre-Devonian metamorphic
complex of phyllite, schist, and gnelss is overlain unconformably by
clastic sediments
which range in thickness from 5,000, to 10,000 feet,

intrusions of granitic rock have occurred at two periods,
vasion accompanied the movement period responsible for the widespread late
Jurassic unconformity; the later accompanied the early Tertiary movement
period.

The earlier in-

Folding and faulting, caused largely by the late Jurassic and early

Tertiary movements, have produced a pronounced northeasterly structural

These are in turn

unconformably overlain by 3,000 to 6,000 feet.of continental redbeds,

acid volcanic flows, and pyroclastics of Cretacecus age.
part of the region, several thousand feet of early Tertiary continental

In the western

trend,

completely unreliadle in the delineation of the various age units of the redbeds unconformably overlie the Cretaceous and older rocks, Large
Map Unit Rock Types Lithology Structure Topographic Expression
Unconsolidated deposits of clay, Clay and silt deposits of small coastal-plain deltas and intermontane river |Horizontal or very gently sloping | Flatlands in general. Narrow coastal flood plains, beaches, and intermon-
Qal silt, sand, gravel, and boulders, valleys make up most of map unit, Subordinate amounts of sand and gravel irregular beds, Individual beds tane river valleys with slopes generally less than 3%, Alluvial terraces

RECENT ALLUVIUM

present as small coastal beaches, extensive river bars; also as buried
lenses, and patches in the silt and clay deposits, Coarse gravel and
boulders probably restricted within map unit to very narrow beaches along
rocky coastlineg,to bed and bar deposits in mountainous portions of river
drainage systems, and to small deposits where mountaln streams enter broader
alluvial areas, Many small deposits of sand, gravel, and boulders found
along smaller streams and rivers, but are not shown on map, Alluvium usual-
ly less than 30 feet thick except in larger basins and coastal plains where
thickness may be several hundred feet,

of local extent only,

as much as 35 to L0 feet above present river level occur along many river
valleys in Kiangsi Province, Locally, along marginsof mapped alluvial
areas, slopes may be as steep as 15 to 25%, where Chinese geologic maps
appear to include slump and talus debris in the deposits mapped as
alluvium,

Qe
PLEISTOCENE RED CLAY

Red clay, with gravel interbedded
locally.

Friable red lateritic clay probably derived by weathering, both from old
terrace alluvium and various terraced bedrocks, particularly phyllite and
redbeds. Present only in Kiangsi Preovince. Small patches of interbedded
weathered gravel in some localities where clay is derived frem old alluvi-
um or redbeds, Thickness ranges from 15 to 65 feet.

Nearly structureless., FResidual

gravel lenses preserve original

nearly horizontal bedding in old
alluvium or inclined bedding in

redbeds,

Forms eroded terraces from 65 to 100 feet high in the larger river valleys
of Kiangsi Province. In places, minutely dissected; detailed forms are
smoothly rounded broad ridges and narrow V-shaped gullies with local relief
of 10 to 20 feet. Elsewhere relief is somewhat greater; red clay forms
low, undulating hills LO to 50 feet high,

Tr
TERTIARY REDBEDS

Soft to moderately hard, massive
or thick-bedded brick-red sand-
stone, pebble conglomerate, and
relatively minor thin-bedded sandy
shale intercalations,

In areas near Chiang-k'ou, Yu-tu, and Lo-k'ou-tang (A-3)&/and area around
Ts'ung-jen (B-1), conglomerate forms lower part of unit; massive sandstone
with thin conglomerate intercalations formsupper part. Conglomeratae con-
sists of sub-angular to well-rounded pebbles, commonly as large as 4 inches
diameter, of granite, quartzite, limestone, older red sandstone, and
phyllite. Formation is non-marine, early Tertiary; overlies unconformably
all older rocks., Thickness 1,000 to 2,000 feet near Yu-tuj 2,300 to 2,600
feet around Ts'ung-jen,

Gently folded into NNE-trending
basins; nearly horlzontal and
low-dipping beds common; a few
dips as steep as 70° near edges
of basins., Jointing poorly de-
veloped; some faults of moderate
displacement,

Steep-sided, nearly flat-topped hills, sugarloafs, some blocky butte-like
forms; hills commonly isolated in broad, flat-bottomed valleyz. Inclined
resistant beds locally form hogbacks, Local relief about 200 to 250 feet;
maximum about 600 feet, Soil cover lacking or very thinj bare rock on
steep slopes; a few caves and natural bridges., Upper part of unit commonly
eroded to rolling hill land,

Rhyolite and quartz-porphyry flows

This unit is correlative with the Cretaceous redbeds of western Fuklen and

Moderately folded along northeast

Underlies very rugged mountainous country. Slopes of 70% and knife-edged

Krh and intrusions, hard cemented pyro-| eastern Kiangsi; differs in the widespread occurrence of rhyolite and quartz |trend., Dips of 30° to Ls° pre- ridges common; many cliffs and extensive outcrops; soil cover thin, In-
CRETACEQUS clastics (tuff, tuff agglomerate, porphyry and the predeminance of volcanic material. dominate, Strongly jointed and tricately dissected; to a great extent erosion is controlled by joints or
ACID volcanic conglomerate); associated | Southern Fukien s (C-3, D.3) Two groups: Upper group 650 or | fractured, Two persistent sets fractures; single trends may persist for as much as 5 miles, Commonly,
VOLCANICS red sandstone and shale, more fezet thick, of rhyoiite, extrusive and intrusive quartz porphyry, inter-|,¢ joints or fractures, approxi- topographic expression of bedding s subordinate. Local relief commoniy

bedded with hard cemented *uff, agglomerate, and some andesite, Colors Whitermately at right angles. 1,000 o0 2,000 feet, maximm mors than 3,000 fect.
1ight gray, brown and purple, Lower group 650 to 1,000 feet thick, of dark
gray agglomerate and tuff, or thick-bedded red sandstone and intercalated
shale, locally with quartz pebble basal conglomerates.,
Northern Fukien: 3 groups. Upper group consists of thick rhyclite and quartz-por-
phyry flows. Middle greup composed of herd pyroclastics: agglomerate and fine and
coarse cemented tuff; also volcanic conglomerate and some red sandstone and shgle.
Lower group, quartz-porphyry flows, tuff, and black and gray shale, Total thickness
6,500 feet.
Northeastern Kwangtung: More than 1,500 feet of thick rhyolite flows,
Two main types. (1) Non-voleanic The non-volcanic type consists of purplish-red shale, green sandy shale, Moderately to strongly folded, Non-volcanic type usually forms rolling to moderately rugged hills with
Kr type: Soft shale with some thin- some thin-bedded sandstone and minor conglomerate, commonly basal. Con- with NNE trend, Unit restricted slopes generally less than 46% a few as steep as 100§, Local relief common-

CRETACEOUS REDBEDS

bedded moderately hard sandstone
and conglomerate, (2) Interbedded-
volcanic types Claystone with
interbedded tuff (locally predom-
inant), agglomerate, and andesitic
breccia

glomerate contains various rock types including hard sandstone, quartz,
limestone, very little granite; pebbles are subangular to moderately round-
ed. The interbedded-volcanic type varies from a facies dominantly of
fragile blood-red and indigo claystone interbedded with tuff and arkosic
sandstone, to a facies predominantly of acid volcanic material (tuff, tuff-
conglomerate, agglomerate, andesitic breccla, and tuffaceous sandstone),
Predominantly velcanle facies lies east of a line from Lo-k'ou-t'ang (A.3)
in SE Kiangsi to Lin-ch'uan (B-1) in eastern Kiangsi, however, not all
Cretaceous redbeds east of this line are of volcanic facles. The iwo areas
east of Lin-ch'uan are predominantly volcanic; area around Kuang-ch'ang
(B-2) and area southeast of Hui-ch'ang (A-3) contain much volcanic material.
Both types of Cretaceous redbeds are in places veined with calcite and
quartz, Total thickness varies from about 3,000 to L,500 feet in.southeast-
ern Kiangsi Province

to structural basins; dips are
usually less than hS‘S but near-
vertical dips not uncaommon near
basin margins, Many normal faults
of moderate displacement, some
small-magnitude thrusts. Rocks
commonly fractured and jJointed;
locally sheared and brecclated,

ly 200 to 250 feet; maximum about LOO feet. Soil thin or absent; little or
no vegetation, Steep slopes minutely eroded; harder sandstone layers in
strong relief, Areas of conglomerate or aandstone form sugarloafs and other
steep-sided forms similar to topography in the Tertiary redbeds. Interbed-
ded-voleanie type forms topography similar to non-volcanic type, where coarse-
grained pyroclastics. are absent. Where coarse-grained pyroclastics are
deminant, unit is very resistant, forming rocky, rugged hills with relief

as great as 3,000 feet: average rellef probably less than 1,000 feet,

a/ Names of towns followed by coordinate location,

Example: Lin-chtuan (B-1),

Fast-west coordinates

lettersd A to F, north-seuth coordinates numbered

1 to L.

CONGOMIAL

{continued)
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Summary report; some additional information available for more detailed studies in areas where index map shows good or excellent reliability,

For reliability see Introduction and Reliability Index map inset on Geology map,.

Map Unit Rock Types Lithology Structure Topographic Exoression
Moderately hard to nard sandstone, | Northern Fukien: Upper group of white, gray, and greenish hard sandstone Strongly folded in NE trend., Beds| Nerthern Fukien: #ard sandstone forms high ridges. Lower rolling hills on
Je some shale and conglomerate, beds, with layers of conglomerate and of reddish-brown, greenish-gray, and fractured, jointed, and faalted, shale, Valleys in shale are broad; in sandstone areas, narrow and dis-
JURASSIC black shale; meore than 3,300 feet thick, Lower group, 1,300-foot thickness continuous,
COAL~-BEARING SERIES of well-hbedded sandstone interbedded with gray and black shale, Thin coal Kiangsit Low, rolling hills, locally moderately rugged, FRelief commonly

AND TRIASSIC(?) SHALE

beds, Continental Jurassic.

Eastern Xianpgsi: Three groups cfbeds, of about equal thickness, totaling
2,300 to 2,000 feet, Upper group is shale with small amounts of sandstone;
well developed NE of I-huang {B-1), probably unimportant elsewhere,

Middle and lower greups are sandstone and shale beds; each group has basal
conglomerate and thin coal beds, Non-marine Jurassic,

Southeastern Klangsi: In areas near Jul~chin (A-3), P'ing-shan (B-2), and
YTan-keng (A-2), section consists of light gray feldspathic or argillaceous
sandstone, red sandy shale, and red, green, or yellow shale, Thin coal
beds at top, Probably Triassic,

less than 300 feet; maximum about 600 feet,

. Pzs
MIDDLE AND'UPPER
PALECZOIC SEDIMENTARY

Hard sandstone, soft to hard
shale, small amounts of slate,
cornglomerate, quartzite, and lime-
stone,

These rocks may be divided into four groups,

Uppermost Group: 1,100 to 1,300 feet of hard non-marine upper Permian
quartz sandstone with some interbedded black shale and slate, and thin coal
beds, Top beds of group generally more shaly. In northern Kwangtung,

Strongly folded and faulted in
NE trend., Dips are mcderate to
overturned, Strongly jointed and
fractured; locally obrecciated,

Forms moderately rugged to very rugged mountainous country., Local relief
commonly a few hundred to over 3,000 feet in Fukien Province; somewhat less
in Kwangtung, and commonly several hundred to 1,200 feet, rarely 2,500 feet
in Kiangsi, Massive quartzite, probably Devonian, commonly forms rugged,

ROCKS lower beds of group are hard quartzite, In Kiangsi, this group is thin cliffed hogback ridges of highest relief. In Kiangsi, the lower Permlian
{500 to 700 feet) or missing, limestone locally forms small isclated bare-rock pinnacles 100 to 200 feet
Second Group: LOO to 500 feet of well-bedded gray or black lower Permian high; the area north of Ao-shang and east of Hsia-chang (A-1) has this
limestone with abundant flint nodules. In Kiangsl Province, this is under- topogravhy. Stream valleys broad in shaly parts of section, comwonly con-
lain locally by 150 feet of massive, white, pure limestone. This group stricted and discontinous in hard sandstone or quartzite,
widely distributed but outcrops in small areas only, no single-area being
larger than a few square miles, '
Third Groups 500 to 650 feet of hard Carboniferous quartz sandstone interbedded with gray
or tlack shale, and minor conglomerate., A few cozal beds in Kiangsi Province, Basal
ocuartz-pebble conglomerats in Fukien Province, These beds not exvosed in Kwangtung Province,
Lowermost Group: Hard quartz sandstone, quartzite, shale and slate, probably Devonian, In
Fukien Province this group is made up of 650 feet of interbedded shals, quartzite, and
slate, underlain by 1,000 feet of massive or thick-bedded flesh-colored hard quartzite with
minor shale intercalations, In Kiangsl Province the group consists of hard guartzose sand-
stone, thick-bedded, hard, grayish-white quartzite and quartzite conglomerate, fine-grained
micaceous sandstone, and some sandy shale, Thicknsss ranges from 550 feet at Yungfeng (A-1)
to 1,650 feet near Hsia-chang (A-1) and 3,300 feet near Lo-k'ou-tang (4-3). This group not
exposed in northern Xwangtung Province.
Phyllite and slate, some mica Fukien: Bictite schist with many quartz veins., Marble and zuartzite at Strongly folded and faulted, Fukien: Moderately rugged to rugged mountaincus country; local relief
pDps schist, small amounts of thin- Bu-Tu=shan (D-2), Thickness unknown, Precbably pre-Cambrian., . - Locally sheared, commonly 500 to 1,500 feet., Steep-sided ridges with slopes of 35 to LS%;
PRE-DEVONIAN PHYLLITE, | bedded quartzite, thin-bedded Kiangsi: Gray-green and yellow-green phvliite and slate, with small amounts ridge tops rounded, Slopes smooth; rock outerops rare, Very small streams

SLATE, AND SCHIST

sandstone, and conglomerate,

of thin interbedded quartzite, and hard sandstone.
near Chin-ch'i (B-1) and around I-huang (B-1).
feet. Possibly pre-Cambrian to Silurian,

Locally mica schist, as
Thickness more than 3,500

Larger streams have flat-bottomed valleys, usially rather
A few small

in canyons.
narrow but constricted by rocky ledges in only a few places.
landslides,

Kiangsi: Varies from low, rolling hills to high, rugged, mountainous
country., Aleng broad areas paralleling Xan Chiang{i-1), Hsu Chiang (B-l),

and some of their larger tributaries, phyllite forms low rolling hills with
local relief up to 250 feet., Between these areas it forms rugged topography
with local relief commonly as much as 1,500 feet, maximum 2,100 feet.
areas slightly more ruzged; maximum relief over 3,000 fe=zt,

Szhicst]

pKsm
PRE-CRETACEQUS
SEDIMENT ARY AND
METAMORPHIC ROCKS

Comprises undifferentiated map
units Je and Pzs in Fukien and
Kwangtung Provinces., In Kiangsi
Provinces the unit {s predominant-
ly Map Unit pDps and includes un-
differentiated Jc and Pzs,

- A o - o e e

L I

Gr
GRANITIC ROCKS

Granite and granite gnelss; minor
amounts of granodiorite, quartz
diorite, and diorite; very minor
amounts of granite pegmatite, dia-
base, and gabbro, May include some
large areas of phyllite and mica
schist.

Light-gray hornblende or bictite granite and red porphyritic granite,
comnonly with pronounced gneissic structure, occur as batholiths, stocks,
and cupolas. Granite gneiss present along Fukien coast at.Ssu-ming (D-L);
probably predominant in map unit north and west of Chien-ou (D-1), Forms
all of linear mass southwest of Chien-yang (D-1), and western half of
broad mass along Fukien-Kiangsi boundary nertheastward from Kuang-ch'ang
(B-2). Large areas of phyllite and mica schist may be included with the
granite-gneliss. Grancdiorite, quartz diorite, and diorite found as stocks,
dikes, and si1ls. OSmall patches and dikes of granite pegmatite in granite,
particularly in SE Kiangsi tungsten district (see Mineral Resocurces map);
small sills and dikes of diabase and gabbro. The rocks of this unit vary in
age, The granite gneiss is possibly pre-Cambrian, The granite of Kiangsi
and southern Fukien as far north as the area between Lung~yen and Ssu-ming
(Amoy) is largely upper Jurassic. In the An-ch'i (D-3)3/ area and north-
ward throughout Fukien, the granite intrudes the rhyclite series and is
early Tertiary,

NE-trending lineation prominent
over much of Fukien Region. Ex-
tensive large-displacement fault-
ing protvable, Much Jlointing and
fracturing, particularly in
granite-gneiss areas,

Fukien: Commonly underlies moderately rugged te rugged mountainous country
with relief of 1,000 to 3,000 feet, Slopes commonly steep, but usually less
than 60%. Many bare rocky slopes, extremely rough in detail; many very
large subrounded boulders and boulder plles,
ridge tops are characteristically somewhat rounded; all erosional features
slightly less rugged than those on rhyolite, No evidence of erosion control
by linear Joint or fracture system. Granite gneiss or gneissic granite forms
topography shewing pronounced NE lineation, A% Chin-men Tao (Quamoy Island),
near Ssu-ming (D-L), bare, rocky steep hills show pronounced alignment of
small fins of bare rock, and some parallelism of ridges.

Ezstern Kiangsl and a Few Swall Areas in Fukien: Small granite masses are

commonly eroded lo low rolling RIlTs with reliefl of 100 to 300 feet, Weather-

ing may extand 30 feet or more velow surface in valleys aad on low hillsides.
Weatnered rock minutely dissected into badlands,

Dissection may bve intricate but

1

a/ Names of towns followed by coordinate location,
Example: Lin-ch'uan (B-1). East-west coordinates
lettered A to F, north-south coordinates numbered
1l to bo

Prepared by U, 5, Geological Survey
for Chief of Engineers, U. S, Army.
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FUKIEN

REGION

(CHINA)

SCORFIDERFIAL

Reliabilitzt Good for Description of Deposits, Miming Methods and Treatment, Fair for Accessibility, Quality
Summary report; much additional information available for more detailed sfudies of sate of the deposite,

Production, Potential Importance.

Peor for Reserves (See table headings below),

MINERAL RESQURCES

The Fukien Reglon contains scattered small deposits of non-ccking bit-

uminous and anthracite coal, mostly Jurassic and upper Paleozole in age.
Beds rarely exceed 3 feet in thickness, but locally are as thick as 11 feet

(Chiacking deposit, No. 1 on Mineral Resources map),

(Tsinning) Bistried (Ne. ), mining has been non-mechanizeds 211 operations
have Leen small,

are considerable,

Reserves of individual deposite are not large, but in the aggregate
Deposits studied in Fukien contain cver 100,000,000

metric tons of anthracite and seml-anthracite.
mostly of poor gquality.

tons of reserves;

INTRODUCTION

{wangtung contains an

unknewn amount of semi-anthracite.

Except in the Chien-cu

Kiangsi has 65,000,000 metric

and Formosa,

Except for a few districts close to water transportation, cosl

must move over porter trails or unimproved roads in mountainous country te
rivers along which shipment by rafts or small boats is possible,

Data for 23 known deposits are summarized in the table below,

Peat of poor quality is mined on the coast scuth cf Ssu-ming for local

use.,

A1Y information compiled directly from Chinese sources,

Except along the coast and near coal deposits, wood or charccal is the

principal fuel,

Normally the coastal regicn is supplied from northern China

COAL
3/ Coordi- g 1 Deposit 14t Reserves uining Methods and Product ion Potential Importance
Province Map No, Locations nate ACCGSBibility_J/ Description of Depos Quality (metric tons) Treatment (motrie tons) mp
1l Chiaoking Shao-wa Ce} Along Fu-t'un Ch'i ship- B beds dipping about 259 SE; lovest 7.5 to | Anthracite; 3.7% ashj heating value 8,000,000 for lowest Non-mechanized; plts Approximately 100 |Increase of reserve possible by prospect-
ment by river boat possi-[11,5 feet thick; others between 1 and 10,650 to 13,400 Btu, Friable, but bed; 15,000,000 for [and shaftis, . tons a month, ing; improvement in transportation needed)
ble, S feet thick; all workable, makes good briguette, entire field (1929}, for inereased production.
¢ Hsiamel Ch'ung-an c-1 In mountainous area; 1 tojBed 1,5 feet thick between sandstone Anthracite; 19,6% ash, but only 1.86% 15,000,000 (1929} Non-mechanized; pits Output small, for |Unsuited for household use without wash-
3 2i from Ch'ung Ch'i and shale; dips 150 te 300, volatile matber. and inelines, local consumption.|ing to remove ashy bed too thin for
dowmn which coal can be ‘ large operation.
rafted to Chien-yang,
from there moved by
river boat to Min-hou.
3 Lishan Chien-ou o-1 2 mi by light rajlrcad |Bad 3 to 5 feet thick with shale roof Seml-anthracite, Lump coal, high in 5,000,000 {1529) Seml-modern mining; Output small; Depends on reduction ¢f mining and
to river port {(tomn not and sandstone floor, dips 20° to 30°, ash (4,128 to 22.2%). Eeating value shaft, mechanical district idte in [transportation costs so that product
named on map} on Tung 13,100 Btu, holsting. Ash reduced 11927, can compete with wood fuel,
Ch'i, where boat shipmen by washing.
is possible,
h Hungkacshan  Lung-yen c-3 5 mi from Chang-p'ing %rObany single coal bed less than 1,5 LSemi-anthracite to bitumincus; brittle Protably large, NHon-mechanized mining; | Small, for local [Bed too thin for large operation.
where boat shipment is  feet thick, outcropping over consider- | or powdery; low in sulphur (0,52% to pits and inclines, use,
possible, lable area in mountainous country, 0.53%); volatile matter 10.35%
to 1L,05%;  ash 7.55% to 16.3% .
5 Waiyang and Supan Lung-yen c-3 On navigable Chiu-lung bfie bed averages 1,5 feet thickness; Anthracite; ash about 9%; heating value | 3,0L0,000 {1%33); cal- | Non-mechanized mining; | Small, consumed Bed thin, Wt locaticn good; possible
Chiang. has low dip. 13,500 Btu. culated to depth of pits and inclines. locally. additional reserves in unexplored area -
650 feet. to S'. -
FUKIEN 6 Paisha Lung-yen c-3 In hilly country between One bed, 3 to S feet thick; has con- Semi-anthracite; high in ash (16.3% to g£,800,000 {1%33); cal- | Non-mechanized mining; | Small; consumed Reduction of ash by washing would
12 and 18 mi north of sistent dip of 359, 20.5%}, low in sulpbur (0,722 to 1.03%); |culated to depth of pits and inclines, in nearby town favor increased production.
Lung-yen, A few miles - heating value 12,100 to 12,600 Btu. 125 feet, of Chang-p’ing.
from Chiu-lung Chiang.
7 Kotenyu, Tachi, and Supang c-3 Porter transportation to One bed, L to 5 feet thick; dip averages) Semi-anthracite; ash 9,028 to 12,92%; 6,300,000 (1933); cal- | Not mined, None, Structure regular; suitable for small
Lung-yen lung-yen, atout 8 mi to D0°, heating value 13,150 Btu, culated to depth of operation. Transportation difficult,
south, 650 feet. .
8 Hsialac Iung-yen c-3 Porter road to Lung-yen, bne bed, averages 3 feet in thicknessy |Anthracites B,92% ash; heating value 4,660,000 {1%33); cal- | Not mined. None, Suitable for small operation,
7 mi to south; from dips 209 to 402, 13,500 Btu, culated to depth of
there, water transporta- 650 feet; possible ex-
tion possible, tenslon in unexplored
area to NE,
9 Tungshan Lung-yea c-3 1 to 3 mil east of Lung- [Coal-bearing series ocutcrops over 6 sq | Anthracite; brittle and powdery; low 13,770,000 {1333); cal< Non-mechanized; pits 180 tons a month }S5ize of deposit and falr quality favar
yen; hilly country. hi; single workable bed, 1.6 to 5.1 in ash (L,20% to 7.11%) and in su}phur culated to depth of and inclines. in 1933; consumed | incressed production.
Water transportation at feet thick, dips 20° to Loo, . (0.79% to 1.41%); heating value 13,100 | 650 feet. locally.,
Lung-yen. i to 13,700 Btu,
)

10 Lungmen Lung-yen B-3 2.5 to 3.5 =l west of -ﬁingle workable bed 3 to 5.7 feet Anthracite, similer to that of No, 9. 3,340,000 (1933), cal- ; Non-mechanized; pits About 100 tons a |Increased production favored by location,
Lung-yen; possible ship- thick; dips 4Oo, culated to depth of 650 and inelines, month in 1933} ca4 regular structure, and possibility of ad-
ment in river flowing feet, Drilling might sumed locally, ditional reserves.
across district, : establish additional

! reservesg,
!

11 Livhuisheh Haichen D-4 On ccabt;boat shipment [Horizontal layer of peat a few {nches Moisture 5.15%; ash 33,05%, Probably small, Non-mechanized open Small, consumed Economie value doubtful,

avallable, [to 5 feet thick, resting on lava rock, ’ pit. locally.
f
12 Mingshanchang Mei-hslen By Overland transportation Two beds, each 1,5 feet thick, outcrop |Semi-anthracitej ash 17.5% to 17.9%; Unknown. Non-mechanized mining; | Uninown, Thin beds and location unfavorable for
over rugged country to in lower mountain slopes; dip 10° to heating value 10,L63 to 12,587 Btu, inclined shafts along development,
Mel-hslen, 9 ml WNW, 300, strike of beds,
13 Yangkungling Shihsing B-4 Close to Meil-Chiang; umber and thickness of coal beds un- Semi~anthracite; coal very friabley Unknown, Non-mechanized; mostly | 13,500 tons in Poor quallty but suitable for household
: boat shipment possible, nowng coal-bearing series dips 3Q° ash 18,64, inclines, 1931, use; largely usable for lime-burning.
KWANGTUNG to LO®,
14 Hengehin  Mel-hsien B-4 Water transportation on [Two beds, each 1,5 feet thick, Semi-anthracite; ash 7.6 to 15,3%; Unknown, Non-mechanized miningj | 2,000 tons in Location favorable, but beds thinj chief-
- Mei-Chiang possible, heating value 11,510 to 12,750 Btu, inclined shafts along |1931, ly used in lime-burning, and to a small
strike of beds, extent for household use. Little possi-
bllity of further development,

15 Tentien Yung-feng A-2 29 mi NW to Yung-feng, Pna bed, 3 feet thick, Anthracite; ash 35.1% to 51.9%. 25,000,000 Non-mechanized mining. | Small production; |Probably unimportant.

by road, household use
only.

16 Taiyuan Chi-shui A=) 17 mi NwW to Chi-anj One bed, 3 feet thick. Probably anthracite. 1},000,000 Non-mechanized mining. | No operation for |{Probably unimportant.,
overland transportation, many years,

17 Tinkiang Chi-shui A-1 Cverland transportation No data. Probably anthracite. No data. No data. N6 .data, Probably unimportant.
to Chi-shui abcut 13 mi :
to N¥W; at chil-shui,
water transportaticn on
Kan Chiang. !

13 Hellung Chi-shui A~ Less than 2 mi to water Two beds, each 2,5 feet thick, Sub~bitumincus; ash content LOE, 2,350,000 Non-mechanized mining. | Used locally in Unimportant,
transportation on Kan lime kiln. )

Chiang,
19 Takengshan  Chi-shui A-1 Water transportation on [Four beds; one 2,5 feet thick, Bituminous; ash 14,7% to 70f. 1,750,000 Non-mechanized mining, | Local use only, Unimportant,
. Kan Chiang, about 9 mi |ancther 3 feet thick,
to west,
20 Lohuchiao Feng-cheng A-1 Close to water trans- Four beds, 1.5 to 5 feet thick, Ne data. 10,000,500 Nen-mechanized mining. | About 4,000 tons |Local market fn central Klangsi Peovince.
portation, annually,
. 2L Fengpoe  T'sung-jen A-2 5 mi to water trans- Three beds, each 1,5 feet thick;
portation, others a foot or less in thickness. Bltuninous; ash 41.56% to Sh.3%. 9,750,000 Non-mechanized mining, [1,000 tons in Unimportant,
" 1940; has been
worked by several
KIANGSI companies for
over 30 years.

22 Anyuan T'sung~jen A-2 % ml to water trans- Two beds, each a foot or leas in Bituminous; ash 2.5% to L6%. 3,180,006 Non-mechanized mining, | 5mall, for local |Unimportant,
portation, ithickness, use,

23 Yungshan  I-huang A-2 Cn I-huang Shuig boat o data. Probably bituminocus. No data. No data, No dsta, No data.

g transportation possi-
ble,

g/ Reference {respectively)} to name of deposit and to hsien {administrative distrlet roughly

equivalent to county im U,3,4.),Capital town of hsien, with same

map; hslen boundaries nct shown,

name, is usually shown on

b/ East-west coordinates on Mineral Resources map lettered A to F, north-south coordinates

numbered 1 to k.

& Most distgnces taken from original Chinese sources; do not necessarily agrea with this base map,

NEEENTR

{continued)
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MINERAL RESOURCES

COMNMBENTIAL

FUKIEN REGION

(GHINA)

Reliability: Good for Description of Deposits, Mining Methods and Treatment. Fair for Accessibility, -
Quality, Production, Potential Importance.
Summary reportj much additional information avallable for more detailed studies of some of the deposits.

Poor for Reserves. (See table headinga below),

INTRODUCT ION

The Fuldlen Reglon includes a part of the tungsten~producing

district of Kiangsi Province, from which a large part of the American
The tungsten deposits are mined by primitive

supply has been derived,

metlods, but the concentration is carried on in modern plants.

Until

recently concentrates were shipped by air to the United States,
The only other mineral material produced {n quantity 4s alum

from deposits in southeastern Chekiang, which normally provides a large
part of Chinese requirements.

Iron—ore deposits of potential Importance are undeveloped, largely
because of their inaccessibility. Crude native furnaces however produce
a small amount of iron, chiefly from iron sands.

Other deposits including lead, zinc, silver, copper, molybdenum,
gold, and pyrite have been mired on a small scale and some may be of
potential importance.

Available data for deposits located on the Mineral Resources map
arg summarized in the table below,

Resource Map Number Locationa/ Cocrd Accessibility ¢/ Description of Deposit Quality Reserves Mining Methods and Treatmert Product fon Potential Importance
‘ nate {Metric Tons) (metric tons)
IRON 1. Loyang, Hua-an C=3 About 30 mi north of Vein-like hematite deposit, in uartzite | Averages over 45% iron,. 12,800,000 (1933) Can be mined by open cut, None. Fairly good grade tut dif ficult acces-
' Hua-an} water trang- near granite contact, Dimensions - sibtility,
- portation at Eua-an on |7,500 x 160 ft,.
Chiu-lung Chiang.
24 Tsacyang, Chang=p'ing C-3 About 13 miles (in Vein of magnetite between 325 ard 650 ft | Rich ore, contains around 400,000 (1933) Undergrownd mining necessary. None . Small reservesy difficult transporta-
straight line) to long and 16 ft wide; sandstone walls, 60% iron; probably high in tion,
Chang-p'ing. Difficult phosphorus, '
overland transportation
3. Pantien, An-cht'i C=3 About 30 mi NW of Ane Replacement bodies of hematite and Average 658 irong low 11,506,000 {(1935) Can be mined by open cut. Nones High grade of ore amd moderately large
ch'isy difficult over- small amount of limonite; form irregu- sulphur and phosphorus, reserves} offset by relative inaccess-
land transportation, lar pocket s ard lenses in sandstone, it 1ity.
mostly over hilly and 0f 8 mown ore bodles, the largest is
mountai nous courtry. 650 x 426 x 130 ft, the smallest 65 x
65 x 16 ft,
be Chenti, An-ch'i c-3 Approximately 14 mi Contact metamorphic deposits of hema- Single analysis indicates 1,462,000 (1935) Can be mined by open cut. None. High-grade ore, but {naccessible.
‘ NW of An~ch'i, tite with some magnetite and limonite; above 50 iron.
along contact between grardte and lime-
stones Five ore bodies in sheets
dipping 10° to 209; largest with di-
mensions 900 x 165 x 45 ft.
Se Sulvan, An-~ch'i D=3 About 12 mi by trail Contact metamorphie deposit of magne- Single analysis indicates 2,000,000 Can be mined by open cut. None, Difficult accessibllity; value of ore
and road from An~ch'i, |[tite and hematite at contact between around 50%. considerably decreased by abundant
granite ard limestone; ore body irregu- pyrite.
lar in shape, roughly 950 ft long, up
to 100 ft wide,
TUNGSTEN 6o Ewanheng, Mei-hsien B~4 About B ml from nearest |Ore in veins amd stringers, Unknown, Unknown, Non-mechanized mining, 80 tons concen~ | Unknown,
water transportation trates produced
{on Shih-k'u Shui). between 1939 and
1943.
7. Siaolung, Tai-ho A-2 Approximately 9 mi 22 known veins, aggregate width 23 ft, 0.4% to 128 WO3; average 108,000 W05 {(1939) Pits and tunnels; hand-sorting Present annual | Production increase possible; diffiw
from water transport- Veins between 900 and 1,650 ft long. recovery 1.05%. and jigging. production be- cult transportation.
ation on Xan Chiang. tween 24,0 and
’ 300 tons concen=
trates; in 1938,
540 tons concen=-
trates.
* 8. Huameiao, Ning-tu A-2 Atout 30 mi east of 34 known veins in sandstone; also placer | Slightly less than 2% LT No data available, Chiefly placer mining; hand-sort= ¢ 3,541 tons con=~ | Discovered 1941; probably important
collecting station at deposits, ing and jigging. centrates, most-| potentlal producer,
Hsing~kuo., Boat trans- ly from placers
portation, {July 1941 %o
' : Sept 1943).
Fe Iiackeng, Ning=tu . A=2 6 mi overland trans- 2 veins in granite; also rich placer High grade. No data avallable, Pits and tunnels; hand-sorting In 1943, at New discovery (1941).
portation to Ning-tuj deposits, and Jigging; little work done. rate of 240 tons
from there by boat to concentrates
Yu-tu, annually,
10. Shangping, Yu-tu _A-3 About 19 mi south of 150 discontinuous veins in slate and 1.5% to 2% WO, 47,040 W03 (1942). Adits on slope of mountains at Began in 1929 Probable increase in production,
. ) Tu-tu sandstons; velns Q.45 to 2.2 £t wide, different levels. large production
since 1936,
1, Pankushan, Anyuan A-3 Less than 2 mi from 26 c¢losely spaced veins of wolframite, Ore pockety, high grade in 225,000 Wo3; 5,000 Bi.| Shafts to 260-f4 levely diffi- Began 1922; 288 | Adequate pumping egquipment would probe
water transportationg bismuthinite, and bismuth cartonate in part; average bismuth con- culty in handliing mine water, tons concen-— ably increase production,
reached by treail, sardstone; veins between 1.6 and 11,5 tent 0.14. trates in 1942;
ft wide form zone 3,600 £t long and decreasing on
820 £t wide, account of water
LEAD, ZINC AND 12, Milowan, Kuang-tse C=1 30 mi trail transport= |Silver-bearing galena, with fluorite and |Good: 30% lead; 48 oz/ton No data, Non-mechanized minings pits and About 0,12 tons | Probably worth systematic prospecting.
SILVER ation SW to Kuang-tse quartzj discontinuous narrow veins in silver, inclines, ore per day.in
over mountainons coun- | granite. 1929,
7 try (pot in direct 1lind.
13, Hoyuang, Plu-ch'eng D-1 Trail transportation Galena vein in banded granditlc rock. No data. No data, Non-mechanized mining. Small, operated | Probably exhausted,
22 mi NW to P'u~ch'eng, only in 1912 and :
where raft transporta- 1913.
tion is avallable.
14. Shitzelung, Cheng-ho D-1 13 mi north of Cheng-ho;| Sphalerite and galena. No data. No data. Non-mechanized mining, Small; operated | Deposit relatively inaccessible;
50 mt trail transport- in 1916. probably poor-quality ore and small
tation to Chien-ou reserve,
fsinning) where water
trarspoertation is
availabdble.
15, Sunchiayang, Cheng-ho BE-1. About 13 mi SE of (Galena vein in porphyry; 1 ft thick. No data. No data, Non-mechanized mining. No data; deposit | Deposit relatively inaccessible;
: Cheng~ho. 48 mi trail now abandoned, probably poor quality and small re-—
transportation SW to Berve,
Chien-ou {Tsinning)
mwhere water transport-
ation is available.
16, Fuchi, Nan-p'ing D=2 About 8 mi to Min Poors No data, No data; deposit | Probably not important.

Chiang, on which boat
gshipment is possible,.

Silver-bearing galena wvein,

Non-mechanized mining.

now abandoned,.
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8/Reference (respectively) to name of deposit and to hsien {administrative district roughly equivalent to county in U. Se A.)e
Capital town of hsien, with same name, is usually shown on mapj hsien boundaries not shown.

b/Sast-mest coordinates on Mineral Resources map lettered A to F, north-scuth coordimates numbered 1 to 4.

&/Most distances taken from original Chinese sources; do not necessarily agree with this base map.
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FUKIEN REGION

(CHINA) .

MINERAL RESOURCES

Rellability:

Good for Dascription of Deposits, Mining Methods and Treatment.
Quality, Production, Poteantial Importance. Poor for Reserves. (See table headings

Fair for Accessibility,

below) .

Sumary report; much additional information available for more detailed studies of some of the deposits.

Coordi . Reserves _
Resource Map Number Tocations/ nates‘.’? Accessibilitye/ Description of Deposit Q ty (Metric Tons) Mining Methods and Treatment ) rféffif’f&?s) Potential Importance
LEAD, ZINC AND 17+ Chienkeng, Tung-ch'un C-3 Overland transpert- Galena and sphalerite veins in lime- No data, No data. No data. No datas Unknown »
SILVER tation 22 mi SW to stons.
(continued) Hua-anj from Hua-an -
water transportation
on Chiu-lung Chiange.
MO LI BDENUM. 18. Pupitsan, Yung-t'al D-3 5 mi from river trans- | Molybdenite in thin, discontinuous High grade, probably about | Probably moderate. Non-mechanized; pits and 26 tons ore from| High grade and relatively convenient
portation to coast. pegmatite and quartz veins; also in Mo. inelines, 1913 to 1915. location may warrant further develop-
veinlets and disseminations in : ’ mard »
granite,
PYRITE 1% Payuanchiushan, Ch'ing-t'ien F-1 21 mi by port;er road Pyrite wsin in tuff beds; 1.5 ft wide, Good; 12% to 80% pyrite, 6,090 (1934). Non-mechanizedy pits and inclines. ! Smally no produc~/Ore a% shallow depth probably
NE to Ch'ing-t'ien. 100 £t long. - averags 40F., tion.since 1934, |exhausted.
Water transportation on
Ou Chiang.
20 Laokuoshan, Ch'ing-ttien E-1 43 mi by porter road Pyrite vein in tuff beds; 16.5 ft wide, [Good; 30% to 70% pyrite. 750 (1934) Non-mechani zed; pits md inclines. | Small, Continued production probabdle.
north to Chting-ttien, |65 ft long. -

ALUNITE 2l. Tailm, Ping-yang F=-1 Close to river (mot Alunite in altered wlcanic rocks, Averages atout 20% A1203. Data incomplete; Non-mechaniz ed; open quarry and Between 2,000 and; Prospects fawrablej moderately
named on map) on which reserves probably pits; alunite burned in kilns and | 3,000 tons alum |large reserves and high-grade ore.
small-boat transporte loss than for Fanshan | dissolved in water; alum obtained | yearly.
ation to coast 1s deposit (No. 42). by crystallization,
possibles.

22 Fanshan, Pting-yang F-1 9 mi overland trans- Alunite in altered volcanle rocks; Average ore contains 204 .
pertation to coast. productive zone approximately 600 f% Al03. 255,234,000 tons alum.| Non-mechanized; open quarry and Average 15,000 High grade, large reserves indicate
thick, 3.4 mi long, pits, Refinement process same a8 | tons annuallye. great potentialities.
for deposit No. 41.
23, Fu-ting, Fu-ting F-l less than 6 mi from Alunite beds in volcanic rock; exten- Goody similar to deposit Smaller than deposit Nan-mechanizedj open ocut and pits. | Between 1,000 Increased production possibles
coast, gion of Fanshan deposit, No. 42, No. 42, No. 42. and 2,000 tons
amually

&/Refarence (respectively) to name of deposit and to hsien (administrative district roughly equivalent to county in U.S.A.).
Capital town of hsien, with same name, i3 usvally shown on mapj hsien boundaries not shown.

b/East-west ovordinates on Mineral Resources map lettered A to F, north-south coordinates numbered 1 to 4.

&/Most distances taken from original Chinese sources; do not necessarily agree with this base mape
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CLIMATE

FUKIEN REGION (CHINA)

The ¢limate of the Fukien region is warm humid temperate in
the north and humid subtropical in the south, In the mountains of
Fukien Province and the hill lands of Kiangsi Province, the climate
is subject to greater variations than in the coastal belts

The following is a brief summary of climatic information. For de=-
tailed studies of the climate, other intelligence sources should be
consulted,

Temperatures
(A11 figures represent degrees F.)

At the coast, the mean monthly temperatures range only from about
55° to 85°, The mean maximum and minimum ranges for the seasons are as
followss winter, 50° to 659; spring, 550 to 8093 summer, 70° to 909
autumn, 60° to 85%, Minimum temperatures, below 409, occur about one
day a month in winter. In summer, temperatures above 90° are recorded’
frequently,

In the interior, temperature ranges are greater than at the coast.
In sumer, temperatures are high, probably above 90°, for considerable

Sources:

Army Air Forces, Headguarters, Weather Information Branch, General
Climatic Information Guide nos. 106 and 144, 1944,

Hurlbut, F., The Climate of Fukien Province: Fukien Christian Univ.
Nat. Hist. Soc. Proc., wls 3, ppe 39=45, 1930,

. periods of times, In winter, temperatures are oft.e.n below freezing;

the lowest ones probably cccur in the mountains at the boundary between

Fukien and Kiangsl Provinces,

Precipitation

Total precipitation is about 40 to 80 inches annually, Precipi-
tation is generally higher in the interior than at the coast. The
heaviest rains occur in late spring and summer, mainly as thunderstorms,
A late summer peak is reached in the ooastal area, owing to torrential
dowpours brought by typhoons. The driest season, with only 2 to 3
inches of rain per month, lasts from October to February.

Snow is rare near the coast; it is more common in the high mountains
of the interior and snow cover remains on the ground during the winter
months,

Winds
Northeast and north winds are predominant at all timesof the year

in the Min-hou (Foochow) area and to the north. At Min-hou (Foochow),
westerly winds are also common in all ssascnse Toward the south, in the

Ssu-ming {Amoy) area, northeast and north winds {monsoons) are important
in winter, but in spring and summer, south and southeast winds {(monsoons)
prevail, Typhoons occur during the late summer in the Min-hou area and
north,

Humidity

The humidity is high during all seasons except autumn. It tends
to intensify the physlcal discomfort of the winter cold and summer heat.

Data for Min-hou and Ssu-ming

The following dlagrams summarize data on precipitaticn, temperature,
and winds for the Min-hou and Ssu-ming areas. They are copled from
General Climatic Inf. Guides nos. 106 amd 244, U, 8. Army Air Forces,
Weather Information Branche.
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