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PRESENT STATUS QF QUR ICNOWLEDGE OF THE 
TERMITES OF CIiINA 

Ey 8. F, LIGI-IT 

Associate I'?*ofcsso?* of %oolor/.~, Unive~s i ty  of  California 

Termites are very much in the pubIic eye in many parts of 
thc world a t  i;lnc! llresc?iit time. We are learning that their 
serious attac1c.r nrc by no means confined to  the Tropics. In 
China, termites a r c  widesprcad. They have been reported from 
EIainan and I-Porigkoiig Idancl. and from Kwangtung, Fukien, 
Cheltiang, I-Ionail, Seix!huaii, ancl Hupeh provinces. We have 
no reports from Ihc! threc great southwestern provinces, but 
they will certainly prnvc to be abundant therc. From the north- 
ern provinces we havi! no definite rrccords, but the finding of 
R~ticuEitcr?izcis iil I<orcta (I-lCoz,zwa, 1916) and numerors unofficial 
reports mrblcc i t  secin jus1:ifinblc to cxpect Rckicztlitermes in these 
provinces as ~ ~ 1 1 .  

Our lcnowleclgc oF the economic importance of the termites 
in C'hina is  a s  Irugmentary a s  that  of their distribution. In 
Formosa their dnprcdations have been reported by Oshima. In 
Hongkong ancl Hainan the  author can vouch for their destruc- 
tiveness. In Fukien the  author has fouiid them responsible for 
considerable damage and tlle same is true in Jongsi and other 
provinces along thc  Yangtse whare we have information fram 
Nanchang, Changsha, I-Iangchow and Shanghai. 

I n  most cases the  darnage noted has been in connection with 
foreign builclings and any general increase of such building may 
be expectled to bring to light a very important termite problern. 
More definite inforrnation, thereforq as to the extent and nature 
of the damage and the species responsible, and especially the 
habits and distribution of thcse species, ic imperative if very 
greai; economic 108s is to  be avoidecl. 

Among the many other interesting problerns presented by 
Chinese termites is tha t  of the structure and relationship of 
the Protozoa of t hc  hind intestine of the species of the lower 
families and t h e  phylogenctic relations of these termite species 
as brought out by t he  relations of these Protozoa. In an appen- 
dix, I give instructions for malting preparations of these Pro- 
tozoa, 
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But 1ittl.e attention has been given t o  the t'ermites of China. 
Previous to my article (1924) five species had been reported. 
Two of ihes'e are the common, widely ranying species, found 
also in Formosa, Coptotarmes fornzosanzss Shiraki and Termes  
formosanus Shiraki. Two others, Coptotarmes honglcongensis 
Oshima and Termes  siz,e?zsis Holmgren, I 1ia.ve shown to be 
Synonyms respectively of the two first ilamed species. The 
fifth is Ret icul i terme,~  chinensis Snyder (1023). 

In my paper (1924), ten species were given ns belonging 
t o  the Chinese termite fauna. At  thal; time, Ur. Snydcr's paper 
(1923) describing Reticzcliterfites c l ~ i r ~ e n s i s  Snyder was not 
known to me, and since that  tim'e Kernmx (1024) has clescribed 
as new two species taken along the Yangtse, OcEontc?r?n,cs fon- 
taneliz~s Kemner, and Cupr*i te~nzes jantseTcia.r~,cren.sis Kemrier, 
which would seem synonymous r,espectively with l'c,r.nzes foy- 
mosanus Shiraki afid Cnpri termes mitobci Oshima. 

Since then, several collections have come to rne for st2idy. 
One of these was made by Miss Katharine L. Schaefrei. in Hai- 
nan, another in Hongkong by Professor 13. W. Barncy, :formerly 
of. the' University of Hong Kong, anotlier in Naiilring and vicinity 
by Prof. E. C. Van Dyke of the Division of Eiitomology, Univer- 
sity of Califorilia, and the last was made by k11e ~xpecliti~on of 
the departments 0% Botany and Zoology of the  Uiiiversity of 
Amoy into northern Fukieii in the summer af 1924. These 
collections include one' species new to sclence lind sc?vcral For- 
rnosan species not- heretu£;ore known from China. Y'hey extend 
the geiographi'cal range of oth,er known speci,es czncl furnish 
knowledge of castes previously unknown. Red I written this 3, 

paper two years ago, I woulcl very probably have added ~everal  
new specific nam,es from the material in these collections instead 
of the one given here. Careful studies o-f large ~ e r i e s  ;of mal;erial 
involving many individuals and colonies in ccrtain oriental 
gen.era have forced upon me the belief that  we have greatly 
~inderestimated the extent of the range of varia.t;ion both amony 
individuals of the Same colony, i.e.! among sibs, and also between 
different colonies lof the Same specles of termites. This, iri turn, 
has'made me extremely doubtful as to tlie validity of many of 
our termite species. 

Through the kindness of Dr. T. E, Snyder of th,e Bureau 
of Entomology, Washington, D.C., I have had l;he opportunity 
to skudy a n d  report here as a Chinese terrnite, Cr~pto torme .3  
piceatus Snyder, originally described by Dr. Snyder from I-Iawaii, 
wbere it was no doubt introduced, as was Cop to t l z~~mss  foqimo- 
salzus Shiraki. The .new species described is Cr~gr i t e rmeß  
f uscotibialis. 
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The fol lowin~ 1 ~ m " O ~ d ~  ~tilown species are her@ repoite.d 
from China for tho first time: 

G ~ y p t o t c 7 ~ ~ 1 1 ~ ~  p.icca.t~rs Snyder. 
Nasz6tit c?.?n.@:r 2~n~~.?!o~zaszitus Shiraki. 
Cap?*~iter?ncs 1zito1)c.i Shiralri. 

The Pollowir~l; chal1go.s iiz name are made in this Paper: 
Nmf; erm OS R ~ ? I . G ~ Z R ~ S  Light for Kaloteymss sinensii 

Light. 
Pl'0~@1.?1~it(?r???~,(: R O Z U C P ~ I ~ ~  Light for Capritermcs so- 

z o ( r ~ 7 1 1 p i  kiglit. 

Tbc f ~ l l ~ w i l l g '  ~asi;cP, 0.f tcrrnites knowfi from China are 
hercl clescribe,d :Eor 1;hn I i~s t  time: 

C?y?~tritß,r?~?~o,s cn.?t?,y bell$ Light, male (dealate) . 
P?*occl?i2?.i.l;r!?-?nrs sozuev1)y.i Light, ]arge soldiei*. 

The :Follawing ~~!xtc!l-isian,ri of range are recorded: 
Coj?to'l;c!l'7ne~ ~ O ~ * V I , O S ~ ? I , ~ ~ S  Xhiraki, Pakhoi in Soutll 

R W L L ~ ~ L ~ I I M ,  Yenping in North Fukien. 
Reil:dculiCcv~~i~es f?i,?ii(rr?,~nsi~ Light, Nanking; 'Yienping. 
Re.l;icull:tc!wnnos c7Lz'~~nzs$s Snyder, Changsha in Bunan; 

Ycnping. 
Mac?wtcrm es har,??.cyi I.,ight, I-Tainan 1s. 
Ter?jzos fornz.osnnus Shiralci, Nanking, Yenping. 
Pllocapritcr,?,zes s o z o c r b ~ i  Light, Yenping. 

An incrensing Ifnowledge 1o.E the termite fauna of the China 
Coast bu t  cmphasizes its aflinities with the Formosan fauna on 
the onc hand nnd i.i;s 5i;riking diflerences from the Philippine 
fczuna on the athcr. Specite's of eight genera on the coast parallel 
the same, or very closely related species in Formosa. Of these 
sight genera, two, R(~t.ic~.clitevnzes and Procapritermes, are not 
ltnown from the Philippines; four, Cryptotermes, Neotermes, 
Coptote?*mczs ancl Nasuti t  e r m e s ,  Lzse represented, but by very 
distinct spec$es. Unl~t~blish'ed studies of PhiIippine termites 
show thc  sarnc? to be the case for Capritermes. Unpublished 
sttidies of Philippine T c r r n ~ s  s h . 0 ~  that th'ere are two distinct 
species, the most wiclesal:ead of which is very similar to !l'wmes 
fnrrnosanz~s Shiraki. These last are the only sp@cies showing 
any similarity in the two regions ancl they have ranges which 
probably rneet in Borneo, 
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While certain real or apparent differentes, probably due 
to the lack 08 infomation, make necessary at present the reten- 
tion of separate specific names for several of the speciies of 
continental China, I am convinced that  most of these will prove 
synonymous with those of Forrnosa or represent, at the most, 
subspecies or varietiies. 

There follows a list of Chinese teimites with ltnown dis- 
tribution and suggestions of the species 'Eo which further coliec- 
tion will show certain of them to belong: 

1. Neotermes sinensis Light, Kwangtung. 
Probably is Ncotcr?r~es 1cosl~une~z.si.s Shiralci. 

2. Cryptotermas canzpbelli Light, Hainan Ts. ; Kwang- 
tung; mainland ( ?) 

Probably is C?yptotcrmc)s lcotoelzsis Oshima. 
3. Cryjptotermes piceat.us Snyder, I-Xongl~ong (intro- 

ducecl. into Hawaii). 
4. Reticulitermcs ch%n.cnsis Snyder, Szcchuaui ; C'ilaiiy- 

sha; Yenping (?)  
5. Retz'cuZiter?n,es fu,lcie~zensis Light, North Fukien; 

Nanking (?) 
Probably Same as abovc ancI both possibly biit 

varieties of a single Asiatic species, 
R. speratus Kolbe. 

6. Coptoternzes formosc~nus  Shirillci, fivom Pakhoi 
and Hainan 1s. in Kwangtung, to as far 
north as Yenping in North Fukien, nnd, 

P 

report has it, as f a r  north as Shnnghai. 
" 

7. Macrotermes barneyi Light, Kuliang near Foo- 
chow; Amoy; Hainan 1s. 

8. Termes  f ontanellus Kemner, Chingkiang, Kiangsu 
= Odontotermes f ontanellus Kemner. 

Probi~bIy is Termes  forrnoscrrnz~s Shiraki. 
9. Termes  formosa?zus Shiraki, Rxinan 1s. t o  Nan- 

king. 

10. Termes  hainanensis Light, IIainaii 1s. 
Possibly a subspecies of Tcmncs  fo~rnosanus  

Shiraki. 
11. Nasuti termes pa?*vonasutus Shiraki, Yenping, 

northern Fukien. 
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1 .  I'~'UC~L~~?'~CC?'?I~~:S ~020(31'fi1~i Light, Yenping arid 
Kuliitilg, northeril Fulrien. 

I)l:lo'bably aamle as  P. mztshao Oshima arid Maki, 
15. C ' ~ ~ ] j ? " i t ß l ' ? ~ l ~ ~  ?bito!~ei Shiiaki, H,ainan 1s. to Yen- 

yiiig, ilortherii Fukien ancl to  Kiangsu if the 
Ilcxt species is to  be considered a synonym, 
as 8ecms probable. 

14. C ' ~ y ? ~ i t o ~ n ~ o s  jawl:sckia~zgel~sis Kemner, Ching- 
kiiliig, I<ianga~i. 

Probably same as C. nitobsi Shiraki, 
15, C'uplitcs*.rncs fuscotibia2.i~ sp, ilov, . . Hongkong, 

Neo termes EIolrngren 
Neotermes sinensis Lighl; 

Il'alo.tcl*~?~~cß sincrbsis Light, 1924, China Jouin. Scieilce arid 
Arts, TI, No. 1, jip. 54-57. 

A stutly o f  t h o  amouizt of chitinization and the: shape of 
the  pronotum in thc  solclicrs lof the two genera Kalotermes s,s. 
snci N c o t r ~ r n z ~ s  IZolmyreii has convincecl me that we have here 
genei:ic chari~ctcrs wliicl'l difEei.entiate the soldiiers of the two 
genera. The prono.lurn of R a l o t e ~ m ~ e s  s.s. is characOeristicalIy 
much longez*, mucli morc decply concave in front and with the 
high i - 1 1 ~ 1  corilcrs overlzanging thie head, while in 
Ncotcr))zcs Z;hc proriotum is short, never cleeply uoncave in front 
and not st;riki~igly ovcjr1ap~)ing the postcrior coriiers 05: the hcad. 
A fur ther  cliifercntit~tlng character is thst  the chitiniaatioii and 
pigmi?ntsl;ion of tlic ,qoldier is much niore exOeiisive in Iialo- 
tewnes than  in N ~ o t e w n c s .  

Oiz the 'basis of l;lieac! c1i:~rad;ers it seems necessary to  pIace 
our chineac speciet~ in the geliuu Ncotennes, a contiilgeiicy which 
I foresaw in my .I.ilist paper, 

Lilco o.ther (Jhirlesle .(;ermites of tlie Fukien regi'oil, this 
speci,es shows vcry close i7r?laCionships to its congener in Formosa, 
Neote~??zss  koshsl,nons~i,s Shirüki. It seems very probable, iild,eed, 
tha t  more ex,Lensivc collections will show thtemm t o  )ae synonymous. 
In this regurd a coml7ur;rtive study of their intestinal faunas 
woulcl be of Z;he grcsbtcst sigilificance biokh as t o  the distinctness 
of the  speciea nild as ts Lhe relative stabi1it;y of isolated protozoan 
stocks. 

~ h e  only ou.li,rtailtling difierences encountered in a biief 
compxrisoiz of tli'e tylm tznd only specimen of N .  sinefisis a*d 
three co1l'eci;ions of N, Icoshu.izensis Shiraki, all from Babel- 
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Tobago Island OE thie southern end of Formosa, for two of which 
I have to thank Dr. M. Oshirna, and for the other, Dr. S. Hozawa, 
were found in the gula. These consist in the greater length of 
the gula as a whole, especially lof the postmior narrow portion, 
and in the shape of the enlarged anterior ama. 

From N. malatensis Oshima, thc common Neotcrmes species 
of the Philippines, the difieience is striking, as  wo~ilcl be expect- 
ed and is most clearly seen in the proportionately much shortrr 
and broader head (see indices in table below) aild in i;he much 
shorter and heavier mandib1e.s. 

In table 1 are given a few measurements and tentative indiccs. 
These will be very considerably changed when a suflicieni; amount 
of material is studied t o  include the very wide range of variation 
which occurs in the soldiers of the species of the Eamily Kalo- 
termitidae, They serve, however, to show the close relation- 
ship of N. sinensis and N. lcoshunensis and their distinctness 
from N. malatertsis. 

"Anteniial breadth" is used to  indicate brcaclth betweeil 
the posterior borders of the margins of tlic antcnnal fovecrlae. 
"Head index," "contraction index" and "miliimurn bretzdtih iiidex" 
are used as pi~eviously defined (Light, 1927) to mean resgectively 
maximum heacl breadth divided by 11eacl length, maxin~um g~ilar 
breadth divided by minimurn breadth, ancl gulczr length divided 
by minimum breadth. "Breüdth index" is used to inclicate 
maximum head breadth divided by "antennal bneadth." 

The type OE Neoiermes s in~nsis  was collected by Dr. Barney 
near Ting Wu Shan Monastcry on thc West River, I{wangtung, 
in a piece of fallen wood which contained four species of termitcs 3 

representihg as many genera. This gives some iclea OE tlie 
returiis t o  be expected fiom colllecting in this regioii. It is very 
desirable to have extensive collections of this species to cleter- 
mine deiinitely its relations to the Formosan sl~iecics. When 
found, smears should be made from the intestinal conteiits to 
allow for a comparison of the Protozoa with those found in 
N. malatensis, material for the study of which is available. For 
methods of making such smears, see the appiendix to this paper, 

., 
Cryptotermes Banks 

Cryptotermes campbelli Light 
New Material Examined: 465 Cn, n single dealate niale 

from Icachek, Hainan, collected by Miss I<. L. SchaeBer. 
The present specinien was collected from the type-locnlity 

of Cr. campbei12 Light and since it agrees viery well with 
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Cr. kotoensis Oshinia, which the soldiers of Cr.. cu?npZ,elli 
resemble, I feel justified in considering it the adult of Cr. camp- 
bellz' Light even though i t  was not taken with the other castes 
of that species. 

Brief Description of Dealate Male o f  Cr. campbclli Liglzt 
Thle head ,arid nota are light yellow brown, the terga darker 

browrr, the ventral surface, antennae and legs, yelliolw. In shape 
of head, etc., i t  agrees well with descriptions of Cr, lcotoensis 
Oshima except that the pronotum seems narrower. In  color i t  
seems much darker than Cr. lcotoensis Oshima. 

Measurements in Millimeters 
ILength without wings . . . . . . . . . .  5.25 
Head length ...............,... 1.15 
Head length, to labrum .......... 1,05 
H'ead width .................... 0.975 
Diameter of eye ..............., 0.21 
Pronotum length . . . . . . . . . . . . . . .  0.625 
Pronotum width . . . . . . . . . . . . . . . .  0.975 

As suggested in niy former paper, i t  sleenls qtiitc l~ossible 
that a comparative stucly 09 more complete collections may show 
CY. campbelli Light to be synonyinous with Cr.  lcotoensis Oshimrt. 

Cryptotermes piceatus Snyder 
Cr. piceutus Snyiler, 1922, Proc. U. S. Nüt, Museum, 61, pp. 

14-16, pl. 5, figs. 18-10. 
This sl~ecies kilown to be damagiilg woodworlr in Hoiiolulu a 

since 1904 (Fulloway, 1920) was referred to C?.. h e v i s  Walker 
uiitil 1022 when Snyclier correctly desciibecl it as a new species. 
Since tlieii i t  has twice been intercep.tecl (kilidness 01 Snydez.) 
by quarantine officials in Ilonolulu in wooden materials from 
Honglrong, and there seems no reason to doubt that  Cr. piceatus 
is of Chinese origin. 

Whilie this is true, it.is very distinct from the other lrnown 
oriental species of Cryp to t e~mes :  CT. kotoensis Oshima, 
Cr. campfielli Light, Cr. domcsticus Haviland and particularly 
Cr. oynocephalus Light, as  well as from GY. hermsi Kirby from 
Fanning Island. From these all i t  differs among other points 
in the larger size of the alate, and in the great extent OE tlie 
rugosity of the dorsal surface of tlie hiead of the aoldier. 
C . .  

1 Siieaimcii ritroilgly coialrtict~d. 



C?'. piceutus may be expected to be a "house termite" iil 
Chiiia as in Hoilolulu, attacking furnituie and the tinlbers of 
buildings. I t s  presence will be indicated as that  of other speciles 
of t he  genus by the  tiny faecal pellets reseinbling fine, regular 
sawdust, extruded from the  workings. 

Careful slearch shloald be made fo i  Cvugtoter-mcs material. 
If found, smears should by all means be made from the intestines 
of nymphs according to t l ~ e  methods outlined in the appendix, 
and soldiers and reproductives shoulcl be preserved in alcohol. 
Such material will bte; oP the greates.1; value in determining the 
actual systematic relationships of t hc  coinpact group of termite 
species whicli includes C'?.. kotoensis, Cr: ogusuwaraer~sis, 
Cr. campbelli and Cr. Tzermsi. The Protoz'oa of  C?. piceutus 
a i e  being investigatecl by Dr. Icirby and those of Cr.. kermsi 
have been clescribed by him (1926). 

Reticulitermes 13olnigren 

1P.our species of IZaticz.~lite~7l7cs have beeil clesc,iaibed from 
Japan and China. Of theise, two arc from China: IZ. cili7zensis 
Snyder and R. ful;=icn~nsis Light; one from Forrnosa, R. Jlaviceps 
Oshima, and one from Japan proper and Korea, R. speratzbs 
(Kolbe). These four species form a very compact g~oup,  
Hozawa (1915) believes that R. flaviccps Oshimci. is a synonym 
of R. sperah~s  (IColbe). R, fvlcien,egzsis seems most c1os;ely 
related to R. jiaviceps Oshima, as  described, in its solclier charac- 
tera, and with both R. fluviceps Oshima ancl R. spßrntus (Kolbe) 
in t h a t  the adultliak a lipht-colored pronotum while the adult 
of R. chinsnsis Snycler is charczcterized by the black color of 
tiie pronotuin. 'Ph'e lrey givien below will serve to differentiate 
these four speci'es as at present lrnown. 

A. Generally blaclr or dark b~ownislz black, proiioturn I2laclr . . . . . . . . . . . . . . . .  or very clark .TZ. chi.iz.s~zsis Snyder. 
RA. Geiiirrally solnewhat lightcr, pronotuin yello~v or yellow 

~ v i t h  scatter~cl pigmentecl areas. 
B, P r o n ~ t ~ i n  yellow, wi thout pigineiltecl areas. 

. . . . . . . . . . . . . . . . . . . . . . . .  C. 111 Japaii R. spwat 11s (Icolbe) . 
. . . . . . . . . . . . . . . . . . .  CC. 111 Forilzosa .E. ./iaoiccps Otrlzima. 

. . . .  DB. Fronotun~ yellorv buk with scattcied pigmeilt spots 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8. f zclcie7zcnsis Light. - 
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11. KEY T 0  THE SOLDIEI~S O F  TI-IE ASIATIC 
SPECXES OF RETICULITERMES HOLMGBEN 

A. Head index (i.e. maxirnt~m bi*eaclth by length), 0.64 or 
more . . . . . . . . . . . . . . . . . . . . . . .  .E. spc~a tua  (Kolbe). 

AA. Head index less than 0.64. 

B. Smdl, head 1.75 mm. long or less ailcl L O G  nun. or less 
in width. 

C. Very light in color, smaller, head usually 1 min. or less 
in width, l~ronoturn usually lest; tbaii 0.42 inm. in 
width. 111 China . . . . . . . . . . .  .R. i u k i c ? ~ c ~ ~ s i s  Light. 

CC. Yellower, somewhtlt largei, head usually inom than 1 inm. 
in width, lsronotum usually more thnn 0.42 mm. wide. 
In Formosa . . . . . . . . . . . . . . . . . .  R. flaviceps Oshima. 

BB. Larger, head 1.85 mm. or moi:e in leiigth, ancl 1.1 mm. 
or more in width . . . . . . . . . . . . . .  R. chincr~sis Snyder. 

Reticulitermes chinensis Snycler 

R. cki?zensis Snyder, 1923, Jutxrii. of Washington Acacl. 
Science, 13, No. 6, pp. 107-109, Ag. 1. 

New Mat,erial Examii1,ecl: 406 CCL, paratypes (al~xtes) oP 
R. chineqsis . Snyder,. collect~ecl Isy Grahtm at Suifu, S~echuan, 
May 1922 (Irindness of Dr. Snyd,e~) ; 563 Ca (clriecl alntes) 
collected a t  Changsha, in Nay 1924, nlzd serit rne through the 
kindn,ess of Mr. A. I<. W. Chiu, librarian of Univirsity of Amoy; 
520 Ca and 518 Ca (soldiers and woi-lrers) collectecl ,zt Yenpiiig, 
Northern Fukien, A~igust  11, 1924 by T'ang Wangwang. 

This me-ry apprapiin'cely named species of Dr. Snycler's was 
unfortunately unkiiown t o  me when I was writing rny Soriner 
paper on Chinese termites. The alates from Changshs, although 
dried and hence not available for detailed study, sllow the black 
pronotum, and hence I liave placiecl them in this species. 

The two collections rnade at Yenping, North Fukien by the 
~o l~ec t ing  expedition from the departments of Botany and 
Zoology o% the  University of Amoy contain soldiers with heads 
considerably larger than thosie Seen by Snyder, but they seem 
best placed h,ere as yet. Extensive collections from all parts 
of China ar'e very desirable, as comparative stuclies of such 
series will be necessary blef:ore any final conclusions can be 
reached as t o  the species of this genus. 



R. (ulzic!?ac!,rirsis Light, 1924, China Journal of Science snd 
Arts,  Vol. 2, No. 2, 13. 142. 

New Mt~ter.ia1 Ex:~miizecl: Ci(i.4 Cu, soldiers coll~cted a t  Yen- 
ping, Aug~~fi t  11, 1924 by T a n g  W:~ng.wang, 

The s d i ~ l t  of this sl~il!cies is kilown only from tlle ]<ing arid 
queen taken by mC (CO[) C:&) ancl inade th,e i;ypes of the species. 
Tf tlle charactt?i.s of this  1:oyal pair holcl tree in the adults of 
the species, ii; is dik~cyeili;i2L~e(l firom li. ch$negzsia S~ly&r by the 
prevailing yeliow color lof tkit! l)roiiotum and from the two 
Japanese klpecies 13. N ~ I C ~ ' I L ~ ' ! ~ ~ S  (Kolbe) and R. Baviceps Oshima, 
by a sornew~lat rjrn~lliei* shc?, l.~y LL smaller, shorter, more hairy 
h~eacl aild pttrticularly by thc  liact that  the pronotunl shows 
irregulür ~-iigrncr~tetl arc?us arlri thitt t;he pigmenta1;ion in genersl 
shows a tenilericy to IN irriogiilar. Shc fiilding of a first form 
lcing ttncl cj,uac!li wit;ia thc? sc?colicl coloiiy o:f IZeticulitermes collected 
in Fukieri allti tho thirrl laiown t o  sci,eiice h o m  China is indeed 
rernarltable. O E  thc 262 collccticns i:c?portecl on by Hozawa in 
his splci~dicl R'cvision of thc Jal~aizese Teimites (1915) only 
three contaiii first form i.cpiioctud;ives, one from Formosa, 
another from FIondo (Lliolrylo) , :~ncI  olle Prom Amami-Oshima. 
No drsi; form l\iii~g oi; quccsn of IZ. k c i f z ~ g z ~ s !  the European repie- 
seiitativo of tbis yanus, h:la yct  beemi fotxizd in tl. Cleveloped colony. 
In the  Unil;c?rl S.Laf;cs, phy~ug~~fit ;r i( ;  firsi; form reproductives have 
becn tttltcii b~11; vcry 1 i l t o l  l~ings ancl queens of 
incipient c~~o i i i c s  eire oltclz founcl. 

Studics k):~sud oii mu:~su~crncnts of iextensive sefies of all 
.tlze$c so-cnllctl ~lwcic?s (»:E 12uticz~litc?,,1r~cs oP the Asiatic portion 
oP the  %'al~~~:al:ctic Itojyiori, wliile not  coinplete as yet, point %o 
.thc possibility of Il~c!ii. rcl~ricscilting 3 single variable species, 
TZ. spcl~atus (Kolbe) OY two sl?ccics, one a Chinese and Foimosan 
species, R. ;ldwoiccp,s Oslzima, aiirl a Japaiz'ese species, B. spemtus 
(IColbc), o r  threc sliecies, TZ. spcl-atus of Japan, R. fEuvicsps of 
Formosa arid 8outhcrii China anci R, clzirzensis Snydler of 
Northeril ancl Wcs t e r~ i  China. 

Coptotermes Wasmana 
Coptotermes formosanus Shiraki 

Co~nlnon n:lmc "OrientaI Te~mite." 
New Material I!:xumincd: ,507' and 508 Ca, (solcliers and 

worlterx) co1lc:d;ctl. by M .  Shailplcss at Pakhoi, Kwangtung', 
i~resentcd by Mr. R. tlr! 1tnui;enfeld; $16' Ca and 519 Cu (soldiers 
nnd worl<era) , ( L ,  w o r k e ~ s  and soldiers) , coll~ictecl 
by T'äng Wangivvvang a t  Yenping, August; 1924. 
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The collections made by Mr. Sharpless, Commissioner of 
C~istoms at Pakhoi, Kwangtung Province, and kindly presented 
to mie by Mr. P. de Rautenfeld, Commissi~~er of Customs, 
Kiungchow, Hainan Island, considerably extend the ki~own 
southern continental range of this important economic species 
which hacl been takcn frorn Hainan Island, b u t  no farther soutl~ 
than Canton on the mainland. The soldiers of the Pakhoi 
collections have heads notiaeably wider than is common for 
the species, some as wide as 1.32 mm. but this is equalled in 
collections made elsewhere. 

Tlzis is by far  the mlost destructive species in thle regions 
where collections were made by me, i.e., from Foochow to Canton 
on the rnainland including Hongkong, in Formosa, and in Hainan 
Islancl. In Formosa, Hongkong and Hainan it was found to be 
doing very greal; damage. In the warmer regions its habit of 
building coverred ways over impenetrstble foundation materials 
and making its way to the roof beams made i t  a most harmful 
form. In F~ikien, while very Lroublesome, the damage observed 
was of a less important charackr. In Fukien, this termite 
attacks the  wood of coffins, often making its nest thlere. On 
lolne occasion a human skull was brought me which had been 
penetratecl a t  many points and in which the termites evidently 
haci their headquarters. 

This species, introduced into the Hawaiian Islands presum- 
ably from China and Japan, and there formerly erroneously 
known as "The Philippine Termite" and now as the '"Oriental 
Termite" is spreading through the Islands and doing very con- 
siderable darnage, particularly in Efonolu!~~. 

A well established colony with thotisands of workers was 
recently discovered in a vessel in San Francisco harb'or and 
there seems every reason to beliexe that i t  will be introduced 
into $he United States in time. 

Family TERMITIDAE 
Macrotermes Eolmgrirn 

Macrotermes barneyi Light 

L 
New Material Examined: 469 Ca and 470 Ca (large arid 

small soldiers and workers) eollected by Miss K. L. ~chaeffer in 
the southern part of Hainan 1s. 

These two collections made by Miss Katharine L. Schaeffx 
of the Presbyterian Mission in Hainan extend the known range 
of the species to that island, I wish to Lake this op~ort~lni ty 
to express my &ppreciation of the int~rrest which Miss Schaeffer 
has shown in inaking several collectioils of Hainan h"mites8 
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M a c r o t e r m e s  g i l v u s  Hagen, a closely related specics, builds 
conspicuous mounds in the Piiilippines aiicl East Indian Islands, 
No such mounds have been reported from China ns yet. TI.iey 
may be expeeted in the more i~outhern lioitions of tlze range of 
the species. 

Termes Linnaeus S.S. 

(i 0 d o n t o t c r r n . s ~  Holmgrcn) 
Termes f ormosanus Shiralri 

New Material Examincd: 541 CCL, (soldiers and workers) 
collected by Dr. E. C. Van Dyke, at Nanking, Spring of 1924; 
511 Ca, 515 Ga, $17 Ca, 520 Cu, $21 Ca, (solrliers and woi-Beys) 
collected by T'ang Wangwang at Yenping, A~igus t  1024. 

The clollection made by Dr. Van Dyke in Nnnlring and kindly 
shared with me increases very grlently thc kiiown n o ~ t h e r n  range 
of this species which lzas previously beeil kxiown frorn 110 loeality 
north of Fotschow. 

Dr. Van Dyke tells me that  this is the tei4mite commonly 
f o ~ ~ n d  attacking graves. In this respect they woiild sciem to 
take the place in the Nlorth of Copto te?"mes  forrnosar~zts Shivalri 
in the south whieh is very commonly fo~~nc l  in graves of the 
Amoy region. Ternzcs f o r m o s a n u s  Shii*aki is also E O L I ~ ~  atl;acl<-- 
ing tIie wood of coEns in the graves in Amoy but much less 
frequently than is Copto ts rnzss ,  

T e r m e s  f o r m o s a n u s - i s  by f a r  the comn~onest termite of 
southern China. It is a fungus grower as is M a c r o t c r m e s  
b a r n e y i .  Its largie, brain-shaped fungus gardens are frequently 
encountered in excavations from eighteen inches to two feet 
or more under ground. 

The very large, dark brown alates of this species swarm 
synchronously in great numbers over large areas due t o  similar 
meteorological conditions. In  Amoy and vicinity tliis occurs 
during late May about dusk on s rainy eveniizg and Prof. R. W. 
Barney, formerly of Hongkong University, reports enormous 
swarming t'here on June 1, 1923. 
Termes hainanensis Light 

No new collections have been madle since my previous note. 
This may prove to be a nanitic subspecies of T. f o r ~ n o s c m u s  

but as yet must be considered distinct. 
Termes fontanellus Kemner 

Odonto te r?nes  f o n t a n e i l u s  Kemner, 1924, Arkiv P, Zo'ol., l Y ,  
No. 28, 
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This species, bascd on t he  character of the fontanel'of the 
workers of a collectioii from Chinglriang, Kiangsu, wo~~ ld  seem 
to be synonymous with 7'. foln??zosanus Shiraki. Definite deci- 
sion must  czwait a stiidy of the type material. 

Nasutitermes Banlcs 
This genus ~cy?~cscn t s  t he  subgenus Eutsrmes of Kolmgnen 

arid othors. It ia here repbortecl from continental China for the 
iirst time. 

Nasu ti teirmes parvonasutua Shiralri 
Material 13xarnliiccl : 50;) Ca, numerous solcliers and workers 

collected by T'ang Wnngwailg a t  Yenping, North Fukien, August 
1924. 

C'ertnin apl7arfin.t cliRcrences in size would easily have led 
i;o the  sepctration o f  t h i ~  as a ncw species birt I feel certain thst 
exarnin:~tion of s ~ufficiently large series will show this to be 
the iramc: ns thc: Fnrmosail spe.cies. 

Procapritermes f-lolrngren 
This gcnrxs ws~cr madc by I3oImgren to receive those Capri- 

ternzcis-like :up~?cics whosc solcliers werc charactierized by longer, 
more slenclor, and ~ t r n i g h t c t ~  mniiclibles. Here belongs the 
speciea which T. clcscribccl as  Capritsrnzes sowerbyi (1924). A 
single, very 1 i l ~ ' g ~  fioldicr oP this species collectecl a t  Yenping 
iiiclicates u dccitlcd climorphism amoiig the soldiers. 

Procapritermes sowerbyi Light 
CapriLc?*m,cs s o w ß ~ b y i  Light, 1024 China Journal of Science 

anci Arts,  No. 4, pp. 354-357. 
,' 

New Material Exarnined: 514, Ca, a single large soldier col- 
lected by T'ang Wangwnng from "s  crack in a rock" a t  Yenping, 
August 24, 1924. 

For  deseriptions of denlate female and small soldier .sec 
above ref ereiice. 

Large Sloldier : I-Ieacl light yellow-brown, mandibles reddish- 
black, antennse nild bzlsal two segments of maxillary palpi light 
brown, distal joints of maxillary palpi, base of labrum and the 
nnteclygeus white, labrum and othcr parts of body light yel- 
lowish t o  whita. 

I-Iead with fairly numerous larpe hairs, a conspicuous duster, 
anterioriy direetecl, marking ventral antero-lateral angle of 
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head, Clusters of varying Iength, more or lhess radiating and 
anteriorly directed ton the very iiarrow postclypc~is aild bioliind 
the mandibular articulations. 

I-Iead rectangulsr, sides parallel, converging somewhat st 
either end; posterior margin fiatly convex, poslero-lateral cor- 
ners nlearly Square; anterior head region dis1;ori;ecI due to asyrn- 
meti-ical position of the mandibular articulntions ; clorsal surface 
nearly flat, rising slightly from the  roundcd posterior end to 
the region o.f the fontanel from wliic1.i i.l; slopes down to  the 
level of the mandibular articulations; ventral margin ncarly 
straight in posterior one-half, bulging strongly in nnterior one- 
half and rounding up to mandibular articulations. 

Gula much contracted in center, very wide behincl. 
Bloth mandibles apparently rotated toward the ugper mid- 

line carrying the antennae and antennal parts w i t l ~  t l ~ e m  and 
leaving a white, uncliltinized aivea betwceii inner manclibular 
articulations and antennal pits. The right antennal pit lies fai. 
forward and at the extreme right margin, above outer mnrgin, 
opening anteriorly ancI dorsally insteacl 01 la.l;ci.:tlly. The 
maigins of pit are heavily chitinizecl. Thle nntennae nre entiiely 
gone in the only speclmea. The left ailterinal yit 1s coiisidcrably 
farthher from the heacX rnargiii, much less iienvily chitinized 
and directed antero-laterally. 

Thie labrum is swollen, more than tbvice as long RS broad, 
bifurcated distally and distinctly ssymmetrical in position and 
shape. It is turned to.ward the right, the clistal pvoints lying 
on either aide of the right rnandible whon the mandibles Lzre 
crossed. Tbe right tip is larger ancl longer than  the left one. 
The labrum is more than twice as long as  broad, broadest at 
,gosterior end, gradually converging toward anterior end, tips 
directed antero-laterally. The right side is nlearly straight while 
the left has a marked convexity near the base. Anteclypeus 
very short. Postclypeus not clearly demarcated. 

Fontanel lopening just below a projecting shelf whose 
antkrior margin is darkened and faintly notched in the  mid-line. 
The fontanel duct is marked in light brown. 

Longitudinal suture a very distinct dark brown line t o  
middle of head in a groove which runs back ovei* the posterior 
surfacet making a faint notch in posterior margin. 

Anhenna. (left with only 8 segments, right entirely gone) 
with very large cylindrical segment I. I1 sliortest, most heavily 
chitinized, llonger than, or suhequal t o  TI; 111 longer than II or  
IV, abot~t aa long as V, VI, VII, nncl VIII, 
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Riglit n~aizdible abo'ut as long as liend, fl&ttened, n&i.li 
straight iii dorsal view, distinctly curved in sid'e view, inner 
margiii high.er than ouher. Rising in inner two-thirds con- 
tinuously with curve of ventral surface of head t o  a level with 
surface of head. curved downward i n  outer one-third. Left 
manclible displaced toward the mid-ljne so that its base lies, 
under the ls~brum lericept for a narrow lateral area which curves. 
downward mofe . or less continuously. wit.11 the downcurve o i  
the upper surface of head. It is narrower than the right, flat-. 
t'ened vertically in its distal one-half, with a sIight sinuous: 
inward curve in basal one-half, then curving more sharply 
outward in inner half of distal on'e-half and then more' sharply 
inwarcl to near the tip whieh bears a distal finger-like prolonga- 
tion arising from the upper inargiii ,of tip of band-like . portion 
ancl proj.eeting alm,ost directly anteriorly. TYhen the mandibles~ 
are crossed, the ]eft mandible lies almost entirely below khe 
riglit iiz clorsal view. . , 

Pronotum small, anterior ~iplifted portion making -a 'right 
angle with remainder of sclerite, anterior margin notched. . . 

Measurements in ~ i l l imeters  of Large Soldier ~ of . .  ., . . 

P~~occq~i t i~e~nzss  sozos~b.y i  Light. , .  , . . !  , . 
. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lellgth :. 6.93 

. . . . . . . . . . . . . . . . . . . . . . . . .  Body leiigth . , .  . 2.73 , . .  

. . . .  . . . . . . . . . .  Head with mandibles . .  4.62 
Head without mandiblcs . . . - . . . . . . . . .  2.62 . . 
&ght mandible . . . . . . . . . . . . . . . . . . . . .  2.34 
Heacl wiclt;h . . . . . . . . . . . . . . . . . . . . . .  : ... 1.75 

. . . . . . . . . . . . . . . . . . .  . . . . .  Gula, 1,ength . .  '1.58 
post. . . . . . . . . .  0.43 

Gula. maximum width { „ta . .". . . . . . .  0.53 
. . . . . . . . . . . . . . . .  Gula, minimum width 0.21 . . 

Labrum, niaximum breadtli ...::...... 0.43.. 
. 

Labr~~m,,length of 'right tip . .  . .  ; . . . . . ' .  0.21 . .  
e 

Labrum, width a t  base of projections; . . . .  0.26 . , 

Labrum, length on right side fi::om . . post- 
. . . . .  . . . . .  clyperis to end' of tip . .  : : 0.53. . 

~ r o n o t u m  length . ;. ..... : . . . . . . .  . .  . :. . 0.42 
....................... . Pronottim width 0.92 

Oshima and Maki (1919, ~ o o l ~ ~ i c a l .  Magazin'e, 31,) havo 
described Pg-ocap,riternzes mushae from Formosa, evidently from. 
the small solcliers. The measurements diff,er widely from those 
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of either type of soldiei as knoivn for P. sozosrbgi, yet so gr.eat 
is the variation in size withiii termite species tha t  even here I 
expect large sleries from Formosa and the maiiiland to s21ow 
them to belong to the same species. 

Capritermes Wasmann 

The solcliers of this geiius ai'e distinyuished by their asym- 
metrically crumpled, band-shaped mandibles. They are reaclily 
distiaguished from the soldiers of fi*ocap?*itern~es, with rrhich 
they have been found clasely associated in China, among other 
c!iaract,ers, by the much bi.oncler, more massive ancl more 
st~ongly curved mandibles. 

Capritermes nitobei Shiraki' 
Material: 4G7 Ca (alate) ancl 408 Ca (dealate), collected by 

Miss Schaeffer in Hainnn; ,508 Ca (1 solclier), collectecl a t  
Baekliany in motiiitains of North F ~ ~ k i e i i  by Light, 504 Ctr, 
(1 soldier and workers), under stone in Same locality by Prof. 
C. R. Kellogg of F~rkien Christian Usiveisity, 61.3 Ca (soldirr;, 
and ~vorlters), by T'ang Wangwang a t  Yenping, August 1924 
(with P~ocapr i t e~mas  large soldier) . 

This is the first record of a Caprite?vr~es from South Chiri:~ 
and aside from Kernnei's species listed below, which is probabl:r 
the same, the first from China. 

Capritermes yangtsekiangensis Kemner 
Capritermes yangtselcinngensis Klemner, 1924, Arkiv. f.  

Zool., 17, No. 28. 
This species reported by Kemner fiorn Chiangkiang is p~okl- 

ably the Same as the above. 

Capritermes fuscotibialis sp. nov. 
Material: 450 Cu (a single alate male) collected by Prof. 

R. W. Barney, formerly of Hongkong University, on June 1, 
1923, amidst a heavy flight of Termes formosanzls alates. 

This single specimen differs so distinctly from Capritermes 
nitobei in color, in size and position of ocellus, in size and positiori 
of fontanel, and in shape of pronotum that i t  seems iieeessary 
t o  consider i t  as representing a different speciles, and siiice it 
does not agree with any other described species, I have felt 
i t  necessary to considei it a new species in spite of the fact 
that only the single specimeil is available. 



Uesc?.iption 
Alate: Postcl~peus somewhat lighter than frons but dis- 

tinctly brown, general color of chitinized regions a dark browli; 
compound eyes small, strongly projecting; ocellus small, narrow, 
elongated, directed inward and somewhat forward, more than 
twice as long a s  broad; separated from eye by nearly its long 
,diameter; antennae dark brown, of fourteen segments, 111 very 
short, IV and V equal, II' longer 'chan IV or VI, equal to VII; 
head highest at level of the ocelli, low in front and behind; 
fontanel somewhat elevated, white, behind Center of head; 
anteclypeus white; postclypeus br'own; much shorter than ?L2 its 
width, labrum very flat, yellow, seed-shaped; pronotum with 
"straight anterior border unlifted in middle, convex sides receding 
posterioily into the biconcave posterior margin; a broad, very 
shallow Y-marking present, but not conspicuous ; anterior region 
.of mesonotum and mletanotum yellow, median region veiy light 
srnoky brown, posterior bifurcated areas each with a dark smoky 
patch, t h e  tip lighter ; tibiae darker than femora or tarsus (hence 
the  name) ; wings brown, closely papillate, with numerous hairs 
.on anterior margin and a single line of hairs on posteiior margin; 
costal margin thick, bas;llly dark, distally lighter, space between 
costal and radius-sector light, radius seetor thicker and darker, 
b~ordered by very narrow clcar area separating it anteriorly from 
a very narrow dark line and posteriorly from a somewhat 
broader yellow "costalstripe;" other veins narrow, darker brown, 
median lying near cubitus with one distal branch in forewing 
and two in hind; cubitus with about eight branches t o  margin, 
proximal three or four thickened. All parts thickly haired save 

I wing membraiies. 
Measurements 

Length with wings . . . . . . . . . . . . . . - .  11.5 
Length without wings . . . . . . . . . . . . .  5.7 
Head length over all . . . . . . . . . . . . . .  1.35 

. . . . . . . .  Head length t o  postclypeus 0.81 
Head with eyes . . . . . . . . . . . . . . . . . . .  1.15 
Head witho~it eyes . . . . . . . . . . . . . . . .  0.88 
Pronotum width 0.95 I . . . . . . . . . . . . . . . . . .  
Pronotum length . . . . . . . . . . . . . . . . . .  0.62 

. . . . . . . . . . . . . . . . . . .  Fontanel length 0.095 
. . . . . . . . . . . . . . . . . . .  Fontanel width 0.068 

Ocellus length . . . . . . . . . . . . . . . . . . . -  0.0135 
ocellus width . . . .  , . . . . . . . . . . . . . . .  0.0054 
Proj,ection from head leael . . . . . . . . .  0.013 
Postclypeus, width . . . . . . . . . . . . . . . .  0.54 
Postclypeus, length . . . . - . . . . . . . . . .  0.1'74 



APPENDIX 

Iiistructions for Pre~aration of Protazoa of 

Termites for Study 

Many termites, particularly those which live iiz wood with- 
out any ground connection and whose workers are grub-like in 
appearance, contaiii large numbers of lJrotozon in the hincl 
intestine. These ar'e of the utmost interest both for themselves 
and because of their use in studying the phylogeny and relation- 
ships of the termites. These may be studied from smears, 
so-called, made and fixed as follows: 

Have ready a thin (No. I) covey glass oii which has becn 
placled a very thin film of egg albumen by glacing on i t  c?. tiiiy 
drop and then wiping off all excess by means of a fingcr. Place 
on this an extremely tiny duop of dilute salt solution (0,5%, 
commercial sd t ) .  Place one of the nympl~s or woilrers on a 
flat surface and holding it by a probe placecl on the thorax, 
seize thle extreme tip of the abdomen with the points of fine, 
curved forceps. Then by pulling gently tlze a l i m e i ~ t a ~ y  tract 
may be removed from the body. It should be placed in the  clrop 
of tiie salt solution on the coveii slip and teased Open by mlEsns 
of t v ~ o  dissecting needles. It should thcn be moved over tlie 
cover slip in a spiral path, leaving behind the  coi12;ciits oP thc 
intestine. Actual drying should never occur. On the other 
hand, if put too soon into the fixative, tlie organisms will be 
lost. A Iittle experience will indicate the amount of e~aporati~ori 
of liquid most advantageous. When this stnge is reached, thc 
cover slips should be placed in the fixing fluid. Bo~iin's Pico- 
forrnol-acetic is the most satisfactory for fielcl work, since it 
may also be used as a preservative. Cover slips should be kept 
separated by paper washers and if ninmbers are put  on the 
washers corresponding to the numbers placed in tho vials con- 
taining specimens of the termites used, identification will be 
facilitated. It woulcl seem best to  have a vial of clean cover 
slips, another vial containing paper washers and a thircl vial 
containing Bouin's fluid. The smears as made can be placed in , 

the Bouin's fluid, protected from other slips by the rings and 
kept from rnoving about in the vial by means of Cotton. 

Similar methods may be followed in making smears oll the 
slide. They may be stained in haematoxylin by the Heideakai~x 
method. 


