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LEECHES FROM THE MALAY PENINSULA 
and papilke are as described by Kaburaki. The color has faded to a nearly uniform grayish brown, with little trace of pattern except the nearly universal deep longitudinal striation resulting from the deposition of pigment between the muscle bundles. 

A few facts concerning the internal anatomy derived from a study of a single series of sections may be added. The gastric caeca are seven pairs as figured by Kaburaki. The atrium is large and the ejaculatory bulbs of its cornua massive for a leech so small, and the epididymis a small compact knot of the sperm duct with no prolonged postatrial loop. Only five pairs of testes, situated at XIII/XIV to XVII/XVIII, were found but other specimens might have the more usual sixth pair. The ovisacs have the customary form and extend from the gonopores to somite XVI. It will be seen, therefore, that this species departs in several respects from Glossiphonia and still farther from Helobdella and approaches Placobdella and Batrachobdella, to the latter of which, following Autrum, I have referred it provisionally. 
The single lot of seven specimens was taken from "buffalo leeches" (Hirudinaria manillensis) collected at Gadek near Malacca, in December, 1934. An attached memorandum reads: "Found on the buffalo leeches after the latter had been kept in captivity for several months". Kaburaki's specimen was found within the mantle cavity of an Anodonta at Jullundur, Punjab. 

Hirudinaria manillensis (Lesson, 1842). 
There are two tubes of typical examples of this common buffalo leech, all of medium size. The female genitalia of several were dissected and all found to have the typical form as figured in the Fauna of British India Hirudinea volume (p. 223), that is, the csecate vagina is divided into a sac and a short duct which opens into the female genital bursa separately from the common oviduct. The color pattern and other features also are typical, the former being complete and sharply defined on the smaller specimens, but, as usual, more broken and obscure on the larger ones. On all the median dorsal dark brown or black stripe is strongly developed. 
"Gadek, near Malacca, December, 1934, Buffalo leeches", six specimens. These are the bearers of the B. reticulata; Sumatra (no specific locality), purchased alive, 6/34", one specimen measuring 52- X 16- X 8- mm., the largest in the collection. 

Limnatis dissimulate sp. nov. (Plate IV, figs. 1-4). 
Diagnosis:—External morphology (form, size, color, annulation, etc.) similar to Hirudinaria manillensis; color pattern more delicate and submarginal black stripes totally absent or 
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represented by a few spots only. Teeth about 120; gastric caeca simply lobed. No vaginal caecum but common oviduct opening into summit of vaginal sac as in L. nilotica and Hirudo. 
Description:—Type (Gunong Pulai, Johore, No. 1) measures in mm. length 86-, end of lip to $ pore 15- ,* widths, buccal ring 6-5, $ pore 11-3, maximum (XX) 13-, anus 4-; depths at same points 4-5, 6-5, 6-, and 3-2; caudal sucker 13-5. This is the largest specimen, most of the others being about 60- X 11- X 5-5 mm. and the smallest 24-5 X 5-8 X 2-, sucker 3-3 mm. These equal the size of ordinary H. manillensis but are inferior to the largest examples of that species. 
Form of preserved specimens (fig. 1, 2) robust and moderately flattened, with greatest width at about XX and the head broadly rounded with large mouth; lip with ventral median fissure; caudal sucker equal to maximum body width with radiating ridges numbering 24 to 30 centrally and dividing once or twice into 56 to 77 at the margins. Gonopores as usual in the furrows XI b5/b6 and XII b5/b6, both rather large pores and of approximately equal size. One example has a portion of the atrial lining everted from the $ pore as a soft cylindrical papilla about 1-5 mm. long and 1 mm. diameter. Nephropores are mostly minute but quite obvious pores on the caudal margins of b2 in the ventral intermediate line from VIII to XXIV inclusive. On one specimen the last was not found. 
Constitution of the somites as in H. manillensis, differing only slightly in proportions of annuli which are probably inconstant. Somites I, II and III uniannulate and incompletely separated, a median area between the eyes of the first and second pairs extending over all three and the areas laterad of the eyes irregular and overlapping. IV 2-annulate, a3 clearly defined for entire width of head, and al and a2 united medially but usually separated laterad of the third pair of eyes by a shallow furrow. V 2-annulate, similar to IV except that it extends onto the venter where the two annuli unite to form the buccal ring. Dorsally the larger anterior annulus (al a2) bears two rows of sensory papillae, the fourth pair of eyes being in line with the second row (a2) and several of its tessellae laterad of the eyes united with those of the preceding annulus IV a3. VI 3-annulate, al slightly < a2 slightly < a3 dorsally, al and a2 united ventrally as post-buccal ring. VII 3-annulate, al < a2 <a3 or al = a2 < a3. VIII 4-annulate al > a2 — b5 = b6, first nephropore on al. IX-XXIII 5-annulate, all annuli approximately equal or a2 slightly smaller than the others. XXIV 4-annulate, a2 < or = bl = b2 < a3, 17th nephropore on b2. XXV 3-annulate a2<a3<al. XXVI 2-annulate (al a2) > a3, sensillae on a2. XXVII 1-annulate, followed by the anus 
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and an indistinct post-anal annulus. Irregularities, such as partial unions of contiguous annuli, split and spiral annuli occur on a few somites of two specimens. 

On the dorsum each annulus of the complete somites of the middle region is divided into 15-17 irregularly quadrate areas, usually one median between the paramedian sensillse, two between the latter and the intermediate sensillse and three or four on each side between the latter and the margins, which with the four bearing the paramedian and intermediate sensillse makes the total as stated. Some of the larger areas show incipient division and the sensillse may be borne on separate tessellse or on one end of a larger one. Each of these areas or tessellae bears numerous sharp, conical sensory papillae, usually in clusters consisting of a larger central one surrounded by a number of small ones. On areas undergoing incipient division there are usually two such groups. Small papillse also are scattered between the clusters. Farther forward in the pre-clitellar region the short furrows gradually disappear and the areas are represented by thickenings or swellings of the annuli bearing groups of sensory papillse arranged, not in clusters, but in short transverse rows of 3 or 4 or sometimes more. On the venter the areas are usually ill-defined but each annulus has a corresponding number (15-17) of mammilliform swellings each bearing a larger teat-like papilla and several scattered small papilke. Sensillse are arranged exactly as in typical Hirudinaria. Each consists of a translucent, colorless, low, elliptical dome with a raised axial, white, sensory line inclined to the median axis of the leech at an angle of 25°-30°, in the case of the dorsal paramedians, about 45° for the intermediates and at nearly 90° for the supra-marginals and marginals. The first two pairs are conspicuous but, apparently due to the preservative, the marginal, supramarginal and ventral sensillse are very difficult to detect. 
Color pattern best preserved on the small 24 mm. example (fig. 2), on which it is almost exactly like the hirudinarian pattern but more delicate in its tracery. Dorsal ground color clear dusky chrome yellow to clay color marked by a narrow, dull brown, black-flecked, median stripe, which is faintly beaded, tending to become paler and narrower intersegmentally on b6 and bl and anteriorly sometimes actually interrupted, while the expanded wider parts on b2, a2 and b5 occupy the entire median field between the paramedian sensillse. Supra-marginals are a series of dense black, quadrangular spots on b2 and b5, united at their medial ends by a:thin, black, arched line across a2. Paramedian-intermediate fields occupied by a delicate reticulum of black or dusky lines united by deeper black spots at certain 
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nodal points. This consists essentially, as in Hirudinaria, of paired outer paramedian and intermediate chain stripes, the links of which expand intersegmental^ on b6 and bl and contract segmentally on a2. By means of three series of small black spots on b6 and bl the two series of links are united with each other, the intermediate come into contact wijth the supra-marginal spots and the outer paramedians extend into the median field. The exact size and configuration of the links varies but the contracted lines between them extend over a2 and more or less of the contiguous annuli b2 and b5. In some cases the narrow black lines forming the two sides of a link remain separated in these connectives but usually they are united by black spots on b2 and b5 or on either of these or on a2. The reticulum becomes heavier and blacker caudally and its com-ponents are distributed homologously on the incomplete somites both anteriorly and posteriorly. Exposed part of caudal sucker with a median and a pair of smaller lateral yellow fields separated by a pair of large irregular black spots; the covered part yellow with a few small black spots. Venter nearly uniform pale ashy yellow, immaculate except for a few very small submarginal black spots. Marginal stripes clear saffron yellow. 
On larger examples the pattern is largely reduced and broken, the reticular or conjoined chain pattern becomes scattered irregular spots, the median stripe obscure and broken but the supramarginal spots remain dense and sharply defined. The venter may have a greenish tinge, the marginal stripes orange or clear yellow and the submarginal stripe is entirely absent on all of the specimens available. On the type and largest specimen even the median stripe is obsolete and only the supramarginals remain. 
Jaws, as typical of the Limnatis-Hirudinaria group, large (long and low), and bearing about 120 teeth measuring 088 X •007 mm. in the middle of the series of the type. Salivary papillae of two sizes, many small ones about 035 mm. diameter on each side of dentinal ridge and larger ones ( 06 mm. diam.) in two lines of 4-6 farther down on sides of jaw. Gastric caeca of one dissected (fig. 3) were moderately filled with blood. 
Male reproductive organs of two dissected, the nerve cord in one passing to the left side of atrium and vagina and in the other to the right of the atrium and left of the vagina. Atrium (fig. 4) very broadly pyriform, the penis sac subcylin-drical, somewhat flattened, and pressed nearly horizontally beneath the nerve cord by the massive spheroidal prostate which is of about equal length, strongly muscular with the prostate end enveloped in a thick, continuous, smooth layer of white glands. Atrial cornua or ejaculatory ducts open into each side 
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of the prostate end and issuing from the glandular covering widely separated, drop nearly vertically to the body floor either the left or the right one passing beneath the nerve cord. No definite ejaculatory bulb, but the muscular duct, which is about three times the length and at its widest part about 1/5 the diameter of the atrium, gradually increases from the narrow terminal portion to a diameter about 3 times as great in its middle portion and then again tapers to the epididymis. On each side the ductus forms an S-shaped curve by the side of the atrium and almost completely encircles the epididymis, except for a portion of its antero-ventral face, its ental end bending sharply ventrad to join the caudal or ectal end of the dorsal limb of the epididymis. Epididymis unusually small, of the usual U-shape but widely open caudo-ventrad, the ectal or dorsal limb much wider than the ventral and formed of a closely folded soft-walled tube of greater diameter than the ventral limb into which it tapers; the ventral limb continues caudad as a similarly folded tube that tapers into the vas deferens which has the usual appearance and follows the usual tortuous course along the body floor laterad of the testes. First pair of testes at XIII/XIV, others not dissected. 

Ovisacs soft, white, pyriform bodies about 2-5 X 1-5 mm. lying on the body floor at XI/XII in line with the testes. Each gives rise to a short oviduct about its own length but the left slightly longer and passing beneath the nerve cord in both examples dissected. They join at an ovate albumen gland somewhat larger than an ovisac and tapered to the common oviduct which is about as long as, but somewhat wider than a paired oviduct, and which opens into the very tip of the tapered and hooked inner end of the vagina, with which it forms a continuous tube. Vagina divided into a thinner walled, widened ental bulb and a muscular duct or stalk of about twice its length and one-half its diameter which is folded against the concave face of the curved bulb, and which becomes somewhat widened to form a genital bursa at the 9 pore. There is no vaginal caecum as in Hirudinaria and the entire organ is like that of typical Limnatis. 
The collection includes eight specimens of this species, as follows: "Gunong Pulai, Johore 4/33. Coll. M. W. F. T., in streams". Type and three others; "Bukit Sagu, near Sungai Lembing, Pahang, September 1935. Coll. M. W. F. T.", two; "Bentong, Pahang. 7/35" one with Haemadipsa picta; "Bukit Chintamani, near Bentong, Pahang, August 7, 1935", one with Haemadipsa sylvestris interrupta. The last two are small specimens with well preserved color pattern. 
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When the above described leeches were first examined they were thought to be Hirudinaria manillensis, of which several veritable examples occur in the collection. It was noted that minor differences in the color pattern existed, especially the greater delicacy of the dorsal markings, the less extention laterally of the supramarginal spots and total absence of the submarginal stripes. But such variations commonly occur within the limits of a species. The entire external morphology indicated this species. But dissection showed notable differences in both the digestive and reproductive systems. In the former the gastric caeca are less divided and the principal ones less prolonged than in Hirudinaria and in the latter the vagina lacks a caecum and is simply fusiform as in typical Limnatis. The species, therefore, is referred to that genus, although externally it is nearly or quite indistinguishable from the common local species of Hirudinaria. It is another example of the parallelism in superficial characters so frequent in the fauna of the Indo-Malayan region. Not only in color pattern but also in the form and pasture of the sensillae does this species depart from conditions in typical Limnatis. In this respect it resembles a species from West Africa which I have identified provisionally as L. africana Blanchard in which the reproductive organs are similar. It is possible that examples of this species may have been included in the material on which some of the many species of Oriental leeches placed in the synonymy of Hirudinaria manillensis and H. granulosa were based, but it is impossible from the brief description of color to determine this. 
Hsmadipsa zeylanica subagilis Moore (1929). 

A single specimen conforming in every respect to the characteristics of this subspecies. It has well-marked median head areolae, and a nearly complete row of irregular areolae between the third and fourth pairs of eyes, a complete narrow but strong median black line and some dusky mottling on both dorsum and venter. 
"Gunong Pulai, Johore, April 1934, M. W. F. T. Coll." one specimen with H. picta and Phytobdella catenifera. 

Haemadipsa zeylanica (Moquin-Tandon, 1826) var. (Plate IV, fig. 5). 
Also represented by a solitary sample in this collection is a distinctive color variant which seems to lack the attributes of a subspecies or geographical race. It occurs sporadically (as material in the writer's collection establishes) in localities very widely separated geographically. For this reason and in the absence of intergrades it may be regarded provisionally as possibly a Mendelian segregate. 
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The two specimens measure respectively 19-5 X 4-2 XL-6, with the caudal sucker 4- X 4-2, and 12- X 2 X 12 and 2 X 2 1 mm. There are no median areolae on the head and none between eyes 3 and 4. There are 71 sucker rays and the prehensile papilla is little developed. Sensillae are prominently elevated and nephropores conspicuous; but furrow pits, as usual in this species, are obscure. The ground color in the preserved specimens, which differ little from living ones taken at Mungpoo, Darjeeling District, India, is brownish yellow with suffused brown more evident on the head and the median dorsal field of the body; the dorsum blotched all over with elongated, more or less connate, irregular, black spots, and with no distinct median stripe; the venter almost solid black with irregular lateral margins. The sensillae and many of the papillae are white or pale yellow. Blanchard's (1917) fig. 3 and 4, PI. VIII resembles this variety. 
"Gunong Brinchang, Pahang, 4,500-5,500 feet, March, 1935", two specimens. 

Haemadipsa sylvestris interrupta Moore (1935). 
Typical examples of this subspecies occur in four lots, All have the furrow pits deep and well defined on IX and X and evident but less developed on VIII and XI but with conspicuous white spots indicating their position on all four somites. 
"Temerloh; Pahang, June 15, 1935", seven specimens; same "July 6,1935", five specimens; "Bukit Chintamani, near Bentong, Pahang, August 7, 1935", ten specimens with one Limnatis dissimulata; "Jungle near Sungai Lembing, Pahang, September 1935" eighteen specimens, all small. 

Haemadipsa picta Moore (1929). 
Typical examples of this ornate species occur in two lots. 
"Gunong Pulai, Johore, April 1934", three specimens with H. z. subagilis and Phytobdella catenifera; "Bentong, Pahang, July, 1935", one with Limnatis dissimulata. 

Tritetrabdella gen. n. 
Resembling Philaemon Blanchard externally in having the complete somites quadrannulate (al, a2, b5, b€) but differing in the possession of 3 instead of only two jaws and consequently, if Harding's subfamilies be recognized, belonging to the Trignathoferae whereas Philaemon belongs to the Duognathoferae in which the median dorsal jaw is absent. Type species T. scandens. 
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Tritetrabdella scandens sp. n. (Plate V, figs. 7, 8). 
Diagnosis:—A land leech having the general aspect of a medium size Haemadipsa but distinguished by the quadrannulate somites and the gonopores separated by 3 to 3 1/2 annuli ( $ XI a2/b5, 9 XII a2/b5 to XII 1/2 a2). Auricles 3-lobed but small. Color as preserved pale yellow with two pairs (paramedian and supra-marginal) of longitudinal black stripes. 
Material:—The type and three paratypes from Penang Hill, Coll. M. W. F. T., April, 1935. 
Description:—Type measures in mm.: length 15-6, to $ pore 3-6; widths, buccal 2-, s pore 2-6, maximum (XX, XXI) 4-, anus 2-4; depths at same points about 1-, 1-3, 2-5 and 1- mm.; caudal sucker 3-5 X 4-. Shape as usual in preserved specimens of land leeches, rather stout and moderately depressed with greatest width fa r back and both ends broadly rounded. Upper lip strongly areolated, the areas forming the margin of the lip minute and granule-like, the others much larger, of a diameter 3 to 4 times as great; on the four specimens at hand no median areas and none separating those bearing the 4th and 5th eyes. Ventral face of lip soft and finely granular, apparently with no permanent furrows anteriorly but a median fissure posteriorly continuing forward the median velar sinus. On the sides and floor of the buccal chamber are four pairs of folds or lobes which reach to the membranous velum, through the triangular opening of which the three jaws are visible. Eyes as usual, five pairs on annuli 2, 3, 4, 5 and 8, all large and conspicuous, the 2nd and 3rd pairs especially so, with deep black pigment cups. Furrow pits slightly developed and obscure, partly due to the uniformly colored, nearly unpigmented condition of the region in which they lie, the best developed pair at IX al/a2. Gonopores at XI a2/b5 and XII a2/b5 or the latter more or less within a2, that is separated by from 31/2 to 4 annuli; on the type b5 and b6 are coalesced behind the $ pore so that at first sight the gonopores appear to be separated by less than three annuli. 
Each annulus of complete somites is divided on the dorsum into about 14-16 areoli bearing sensory papillae and separated into paired groups by a deeper median furrow which is nearly continuous for the entire length. Venter nearly smooth, without definite areas. Sensillse inconspicuous, low, whitish, arranged as usual in Haemadipsa. Nephropores seen on only a few somites on the caudal border of al in the marginal line; the first pair carried forward from VIII to the margins of the mouth on somite V in line with the 4th pair of eyes; the last (17th) pair, as usual displaced from XXIV caudad to the ventral face of the auricles, found only in sections. Auricles relatively smaller than in Haemadipsa, as usual trilobate, the lobes rounded, 
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without angulation or production of the corners and the median lobe only about 1/3 as broad as the others. Caudal sucker large, broadly ovate, with a definite anterior median prominence but no sharply hooked papilla as in many species ; radiating ribs 56 to 59, extending farther into the center than in many species, leaving only a small depressed, faintly tessellated circular area (fig. 8). 

Color as preserved pale yellow or clay-color dorsally with two pairs (paramedian and supra-marginal) of sharply-defined, longitudinal black stripes, the latter broader and simple, the former with a few, asymmetrical, elongated black rings or loops which frequently occur in connection with breaks in the stripes. These differ in exact form and position on each specimen but occur on the lateral sides only of the stripes (fig. 7) . 1 

Annulation:—Preocular somite (I) of two rows of areolae, the posterior of normal size like the rest of the dorsum, the anterior much smaller, almost granular, like those of the ventral face of the lip. II uniannulate, formed of 2 large paramedian ocular plates bearing the first pair of eyes, together with marginals. I l l uniannulate, with a pair of paramedian inter-oculars, a pair of intermediate oculars and marginals, IV also uniannulate, bearing the 3rd pair of eyes, similar to III but with two pairs of interoculars. V biannulate, (al a2) slightly > a3, the first with 6 interoculars, large oculars bearing the 4th pair of eyes, and marginals; ventrally uniannulate and forming the buccal ring. On none of the four specimens is there any median area and none between the eyes of the 3rd and 4th pairs. VI 3-annulate above, al—a2—a3, the 5th pair of eyes on a2; biannulate below, (al+a2)> a3, the first forming the post-buccal ring. VII 4-annulate, al = a2>b5 = b6. VIII-XXII 4-annulate, al = a2 = b5 — b6, or on some somites of the middle region al > a2 >b5 = b6 with the furrow a2/b5 deepest. XXIII 3-annulate, with al and a2 partly united ventrally. XXIV biannulate (al a2) slighty > aS. XXV, XXVI and XXVII each uniannulate, their lateral flanges forming the three lobes of the auricles. 
Anatomy:—Jaws three, having the arrangement and form characteristic of Haemadipsa, that is, relatively small but high and prominent, with about 45 teeth of the usual form, and no salivary papillae. The dorsal median jaw recess is prolonged forward for a short distance as a narrow tube. There is no similar diverticulum from the recesses of the paired jaws, but ventral to them and reaching to somite VI is a more extensive caecal diverticulum from the buccal cavity. Pharynx very short 

Compare Blanchard 1917, fig. 7, which represents this pattern attributed to H. zeylanica. 
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and narrow, with three muscular ridges continuous with the three jaws. Oesophagus also with the same three folds, and in addition three others alternating with them, the six disposed as median dorsal, median ventral and two lateral pairs. Gastric caeca as in Haemadipsa, the last pair with no Lambert's organ and the rectum without a caecum. 
Reproductive organs studied on sections only. They appear to be essentially as figured for H. sylvestris in Fauna India, Hirudinea p. 281, except that the atrium is relatively larger and rises well above the level of the nerve cord with a very thick glandular layer covering the prostate and the ectal ends of the ejaculatory bulbs, which also are large and broadly ellipsoidal. The female organs have the vaginal duct longer and the vaginal sac folded. 

Phytobdella catenifera sp. nov. (Plates IV, V, figs. 6, 9, 10, 11.). 
Diagnosis:—Size large for a land leech, up to 50 mm. in length. Color yellowish with chain stripe pattern in black. Somites IX-XXIII 6-annulate, VI, VII and VIII 5-annulate, V 3-annulate, XXIV 2-annulate and I-IV, XXV-XXVII uniannulate, with variations. Fourth and 5th eyes separated by 3 annuli. Gonopores separated by 6-7 annuli, the S usually at XI b5/b6, the ? at XII/XIII, but both varying. 
Description:—A large and stout species. The type measures in mm.: length 44-, to $ pore 8-5; widths, at buccal ring 2-8, at $ pore 4-, maximum (XX) 7-, anus 6-; depths at same points 2-, 3 , 4-2, 4-; sucker 6-5 X 7-. Other specimens are similarly pro-portioned and have maximum lengths, widths, and depths of 19- X 3-5 X 2- to 53- X 9- X 5- with suckers of 3-2 to 8- mm., most of the 24 specimens being around 35-40 mm. long. Form in the moderately extended state half-round posteriorly with the dorsum arched and the venter flat, subterete anteriorly; greatest width near caudal end (XX) tapering regularly and gently to the broadly rounded head. All appear to be more or less filled witH blood. A few more extended individuals with empty caeca are less widened and more rounded throughout. Lip broadly rounded, the venter with a median fissure not reaching anterior border, and 2 or 3 pairs of lateral furrows separating marginal lobes and ventral ridges; below and on margin above finely granular, remainder of dorsum coarsely granular or pebbled, the areolae being elevated and rounded. Buccal ring or caudal margin of the cephalic sucker crenulate, with numerous shallow furrows; lateral buccal lobes low and inconspicuous, either little developed or strongly contracted on these specimens. Eyes five pairs, all conspicuous, and directed as usual in the Haemadipsinae, on annulae 2, 3, 4, 5 and 9, the 4th and 5th pairs separated by three annuli instead of two as usual in land leeches. Furrow 
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pits wanting or slightly developed on X and XI. Clitellura weakly developed, distinguished chiefly by its grayish color, extending over 18 annuli, from X b6, to XIII b5 inclusive. Gonopores variable in position, separated by 6, 6 1/2, or 7 annuli; the $ most frequently in the furrow XI b5/b6, but in one case each at XI bU/b5, on b5 and on b€; $ generally in the furrow XII/XIII but quite frequently in XII b5/b6 or rarely within b6. Male gonopore a large orifice, sometimes with the partly everted bursa protruding as a conical papilla, in others with the tip of the penis projecting. Female gonopore usually much smaller than the male but in some cases of large size due to the relaxation of the sphincter muscles. Nephropores seen only with great difficulty as small pores on the lateral margins of the caudal border of b2, on some specimens indicated by a minute dot of dark pigment; first and last pairs not detected in surface views. Auricles vestigial, represented by small, somewhat tumid and overlapping, but separated lappets on the margins of XXV, XXVI and XXVII. Anus as usual. Caudal sucker broadly ovate with the anterior papilla little prominent and not hooked on any of these specimens; central areolated area slightly elevated and surrounded by about 45 rays, some of which bifurcate to form about 68-65 (59-72) marginal rays and lobes. Sensillse and papillae have been smoothed out and decolored so completely that they are indiscernible in surface views. 

Annulation:—There is considerable variation in the annula-tion of anterior somites but of ten examples studied in detail seven agree with the type, which is described. I preocular, composed of two rows of granules or minute areolae bearing labial sense organs. II uniannulate, consisting of a pair of large paramedian oculars bearing the first pair of eyes, a small median and one pair of marginal areolse. I l l uniannulate, large inter-mediate oculars, 3 interoculars (1 median and a pair of paramedians) and irregular marginals. IV typically uniannulate, consisting of the 3rd pair of larger oculars (intermediates) usually 5 interoculars and several marginals. On all of these somites the median area is usually somewhat anterior to the paired ones of the same row. Three specimens have IV biannulate, two with two complete rows and one with one complete and one incomplete row of areolse between the oculars. V most often 3-annulate, in which case al and a2 are each represented by 2 complete rows of 9-11 areolse, which extend across the dorsum between the oculars, and an irregular group of areolse laterad of the oculars and which extend along the caudal border of the sucker to form part of the buccal ring. aS is the first complete annulus and continues on to the venter where it forms most of the buccal ring. In one case it is partially 
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subdivided dorsally into two rows of areolae (65 and b6). In cases where IV is biannulate V also is biannulate, one row of areolae apparently being shifted between these two somites, attaching in some cases to the oculars of one, in others to those of the others. One specimen has it running obliquely from the left ocular of IV to the right ocular of V. VI typically 5-annulate, on the dorsum (bl — b2 < a2 = b5 = b6) the 5th pair of eyes on a2, ventrad bl, b2 and a2 unite to form the postbuccal ring and b5 and b6 unite to form a3; rarely bl and b2 are undifferentiated, making the somite 4-annulate, or b5 and b6 in addition remain undivided, making it 3-annulate. VII 5-annulate, bl = b2 — b5 — b6 slightly < a2, the furrow a2/b5 deeper than the others and the annuli grouped 3-2. VIII exactly like VII. On the largest specimen VII is normal on the left side but on the right a2 is divided into b3 and bU making 6 annuli. IX-XXIII 6-annulate, all secondary annuli (bl-b6) developed and approximately equal in size. On most specimens, especially at and near the margins, the secondary annuli are grouped 2 by 2 to indicate the primary annuli and on the venter of many a 4-2 arrangement persists. XXIII 5-annulate on venter from the reduction and fusion of b5 and b6. XXIV normally biannulate, (al + a2 > a3), but on the largest specimen triannulate dorsally and biannulate ventrally, where al and a2 are united on the left, a2 and a3 on the right side. XXV, XXVI and XXVII each uniannulate, the last two united at the lateral margins. Besides the variations described minor ones occur, especially in the exact arrangement of the areolae at the anterior end. The largest example, in which certain somites are more elaborated than is typical, also has several spiral and split annuli which makes exact delimitation of annuli and somites uncertain. 
Color faded but the pattern well preserved. Colors probably least altered in the smallest examples in which the ground is generally orange yellow on the dorsum, paler and duller at both ends and on the venter, grayish on the clitellum; dorsal markings black or blackish and marginal stripes clear yellowish buff. Other specimens have the general ground color above hair brown or drab, becoming dusky on the head and caudal sucker and more yellow in the centers of the black rings. Markings are three or five black, dorsal, chain stripes and black edging, both above and below, to the yellow marginal stripes. When best developed the chain stripes extend for practically the entire length of the body but tend to be broken caudad and to lose the chain character cephalad. The rings or links are elliptical with the widest part intersegmental at b6/bl and the constrictions (or breaks) small dense black spots on b3 and bU. While all agree in the general pattern no two specimens are exactly alike 
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in the details. On the type, which represents the common pattern, the median stripe is strongly developed, the component rings or links beginning at VII and forming a continuous chain to XXIV, behind which are several small black spots. On the head the chain structure is lost in a narrow median yellow stripe bordered by black. Intermediate stripes much less developed, beginning at X and extending to XXIII bS as a series of generally disconnected shorter and narrower intersegmental annular spots. Between these two stripes are remnants of a pair of paramedian chain stripes, represented asymmetrically by short annular spots on the left side at XIV fctf-XV b2 and XVII 65-XVIII bl and on the right side at the corresponding positions on XVIII-XIX to XXI-XXII. Marginal stripes continuous for the entire length from the post-buccal ring to the vestigial auricles, bordered above and below by the narrow black supra- and submarginal stripes, irregularly beaded by widening dorsad and to a less extent ventrad on bU only or bS and bU of each somite. Venter immaculate. The most extreme departure from the condition described is found on a specimen 34 mm. long which has all five chain stripes strongly and nearly equally developed. The links of the median and intermediate stripes begin on VIII and extend in unbroken chains to XXV and those of the paramedian stripes are mostly connected and occur on both sides of nearly all of the same segments. The frequent variations are the exact somites on which the chain stripes begin and end, the extent to which they become discontinuous posteriorly, the exact form of the links, whether broad or narrow or some of the rings changed to solid black, and most of all in the degree of development of the paramedian stripes. These consist usually of a small number of spots disposed asymmetrically on one side or the other in the posterior half and frequently united with the sides of the median spots. But no two individuals are exactly alike (fig. 9). 

Anatomy:—A single dissection of the alimentary canal shows that the anatomy agrees closely with that of P. meyeri Bl. Owing to the lack of a dorsal fissure for the median jaw the velum is much more extensively developed than in trigna-thous land leeches, forming a deep, and thick, continuous, dorsal and a shallower, ventral, fold separated by lateral fissures. Duognathous, the median dorsal jaw totally absent and the ventral pair shifted somewhat dorsad to the opposite ends of the transverse diameter of the pharyngeal sinus. Jaws of the form usual in Hsemadipsinse but instead of being larger as might be expected in the absence of the dorsal jaw, they are smaller than usual in 3-jawed leeches of equal size. The compressed dentigerous ridge bears about 45 (44-46 in two specimens 
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counted) small teeth 1. Pharynx a short, globoid, spongy muscular bulb in VII, followed by a very short oesophagus extending through only 2 or 3 annuli in VII-VIII. Gastric caeca begin in VIII, the first four pairs small and simple, the postgenital caeca large, much lobed and each somewhat over-lapping the succeeding one and enclosing the small, nearly simple accessory caeca, which alternate with the large ones. Last pair of caeca arise in XIX and extend to XXIV by the sides of the intestine, with a lateral lobe in each of these somites but the last. Lambert's organ (fig. 10, LO) a soft, dead white, folded sac attached to the tip of each of the caeca of the last pair by a very slender duct. Digestive stomach a somewhat cordate bulb lying between the bases of the last pair of gastric caeca and continued as a tubular intestine, the anterior half of which is somewhat expanded and the narrow posterior half doubled on itself into a sharp S-shaped curve ending in a somewhat bulbous rectum provided on its ventral face with a small pyriform glandular sac (rectal caecum) attached to the floor of the body by a pair of small divergent muscles. 

Reproductive organs (fig. 11) essentially as in typical Haemadipsa. In the two fully dissected and the one sectioned, the atrium is embedded almost completely and symmetrically in the muscles and connective tissues of the body floor entirely ventral to the nerve cord, which is somewhat displaced dorsad, subpyriform, with a subcylindrical penis-sac and enlarged prostate fundus. Prostate nearly twice the diameter of the penis sac, somewhat flattened and angulated by pressure of the blood-filled gastric caeca, and covered with a thick layer of glands which form loose tufts about the atrial cornua and cover about 1/3 of the length of the atrium, gradually thinning out below. Ejaculatory ducts or cornua only slightly longer than the diameter of the prostrate, with ejaculatory bulbs little enlarged and of a diameter about twice that of the narrow part of the duct. They are bent at a right angle, the anterior or ectal limb being transverse, the posterior longitudinal and tapered to the epididymis or sperm vesicle. Epididymis the usual compactly folded, irregular, convoluted, soft white tube of a fairly uniform diameter about equal to the narrow part of the ductus ejacula-torius. Vas deferens as usual and testes sacs in one dissected 8 pairs (XIII/XIV to XX/XXI), in the other 9 pairs (the last XXI/XXII) with the left vas deferens extending to a vestigial empty sac at XXII/XXIII as in the sectioned one. Female 
On most of the specimens examined the teeth are much broken or disintegrated but the apparent number agreed with those on which the whole series could be counted. They are cylindroid with low blunt conical points and in the middle of the series measure very uniformly 013 X •007 mm. the exposed point 0059 mm. high. 
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organs lie to the right of the nerve cord in one, to the left in the other; vaginal stalk and sac of about equal length, the latter ellipsoidal, between 4 and 5 times the diameter of the former. Unpaired oviduct opens at junction of stalk and sac, about 2/3 as long as latter and sharply bent on itself , with a small oviducal or albumen gland at the junction of the paired oviducts, of which the one that passes beneath the nerve cord is twice as long as the other. Ovisacs spheroidal and 2/3 the diameter of the vaginal sac. 

"Gunong Pulai, Johore, 4/34, M. W. F. Tweedie, coll. Infesting a large Testudo emys". Type and twenty-two others. Same place and date, one small specimen taken with Haemadipsa picta and H. zeylanica subagilis. 
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EXPLANATION OF PLATES. 
PLATE I V . 

Limnatis dissimulata, figs. 1-4. 
Fig. 1. Venter and dorsum of type specimen, X 1 1/3. 
Fig. 2. Dorsum of 24 mm. specimen from Bentong showing color pattern, 2 3/4. 
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Fig. 3. 

Fig. 4. 
Fig. 5. 
Fig. 6. 

PLATE V . 
Fig. 7. 

Fig. 8. 
Fig. 9. 

Fig. 10. 
Fig. 11. 
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Dorsal view of digestive tract with caeca filled with blood of specimen from Bukit Sagu, X 2 3/4. 
Genitalia of type as exposed from venter, X 2 3/4. 
Haemadipsa zeylanica, color variety, dorsal and ventral aspects, X 2 1/2. 
Phytobdella catenifera, ventral aspect of largest specimen, X 2 1/4. 

Tritetrabdella scandens, dorsal aspect of all four specimens to show slight variations in color pattern, type on left, X 2 1/2. 
Same, ventral and lateral aspects of type specimen, X 2 1/2. 
Phytobdella catenifera, dorsal aspect of five specimens, showing slight variations in color pattern, X 2 1/4. 
Same, outline of Lambert's organ and end of last caecum, as seen from the side, X 10. 
Same, reproductive organs, dissected from the dorsum, testes sacs omitted, epididymis of right side partially opened out and drawn to one side, that of left side in normal position X 8. 
Lettering: ac atrial cornua or ejaculatory ducts, at atrium, ep. epididymi, g XI, g XII, ganglia of ventral nerve cord, od paired oviducts, og oviducal gland, ou unpaired oviduct, ov ovisacs, t testes sacs, vs vas deferens, vd vaginal duct, vc vaginal sac, $ male pore, $ female pore. 
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