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INTRODUCTION AND OBJECTIVES

MucH RESEARCH |N RECENT YEARS HAS BEEN DIRECTED TOWARD
MATERIALS ANDO METHODS OF CONTROLLING LICE WHICH INFEST
CHICKENS. IN ORDER TO MEASURE THE EFFECTIVENESS OF VARIOUS
MATERIALS AND METHODS FROM THE STANDPOINT OF CONTROL, IT IS8
NECESSARY TO BE ABLE TO ACCURATELY ESTIMATE THE DEGREE OF
LOUSE INFESTATION, TO ACCOMPLISH THIS, NUMEROUS CODING
SYSTEMS HAVE BEEN DEVISED AND USEDe A CODING SYSTEM IN
THIS CABE IS A METHOD WHEREBY NUMERICAL SYMBOLS ARE USED
ARBITRARILY TO REPRESENT DIFFERENT LOUSE INFESTATIONS AS
THEY APPEAR ON CHICKENS,

THESE CODING SYSTEMS HAVE NOT BEEN PREVIOUSLY ANALYZED
STATISTICALLY TO DETERMINE THEIR ACCURACYe. THEREFORE, THE
NECESSARY LINEAR RELATIONSHIP BETWEEN THE NUMERICAL SYMBOLS
AND THE INFESTATIONS OF LICE THEY ARBITRARILY REPRESENT CAN
ONLY BE ASSUMED.

THE PRIMARY OBJECTIVE OF THIS STUDY WAS TO ANALYZE
STATISTICALLY SEVERAL CODING SYSTEMS8 IN CURRENT USE TO
DETERMINE IF THERE §8S A LINEAR RELATIONSHIP BETWEEN THE
NUMER{ICAL SYMBOLS AND THE DEGREES OF LOUSE (INFESTATION THEY
ARBITRARILY REPRESENTs THE PROCEDURE USED TO COLLECT THE
DATA FOR THIS CORRELATION WAS TO SCORE, BY SEVERAL CODING
SYSTEMS, THE DEGREE OF LOUSE INFESTATION ON A NUMBER OF
CHICKENS WITH DIFFERENT DEGREES OF INFESTATION, THE TOTAL
POPULATION OF LICE ON THESE CHICKENS WAS THEN REMOVED AND

COUNTED.



SEVERAL TECHNIQUES HAVE BEEN USED TO REMOVE AND COUNT
TOTAL POPULATIONS OF PARASITES FROM BIRDS BUT NONE ARE
COMPLETELY APPLICABLE TO THIS PROBLEM. THEREFORE, A SECOND
OBJECTIVE WAS TO DEVELOP A TECHNIQUE, MORE EFFICIENT THAN
ANY PUBLISHED TO DATE, FOR REMOVING AND COUNTING THE TOTAL
LOUSE POPULATION,

THE SHAFT LOUSE, MENOPON gaLLINAE (LINN,), wAS usED TO

THIS WORK BECAUSE OF CONVENJENCE, BECAUSE T 1S ONE OF TME
MOST COMMON POULTRY PARASITES, AND BECAUSE THIS INFORMATION
WiLlL BE IMMEDIATELY APPLICABLE TO WORK BEING DONE AT THE

VIRGINIA AGRICULTURE EXPERIMENT STATION, BLACKSBURG, VIRGINIA.



REVIEW OF LITERATURE

CopiINg SYSTEMSS

THE NEED FOR SOME TYPE OF CODING SYSTEM OR SCALE FOR
RESEARCH WORKERS TO USE IN DETERMINING THE DEGREE OF
INFESTATION OF LICE ON INDIVIDUAL BIRDS IS VERY EVIDENT
WHEN ONE REALIZES THAT AN INDIVIDUAL BIRD MAY HARBOR A
POPULATION OF LICE NUMBERING SEVERAL THOUSANDS, THOMPSON
AND HoskiINGg (1957), AFTER EXAMINING UNDER A STEROMICROSCOPE
EVERY FEATHER EXCEPT THE PRIMARY WING FEATHERS OF A HEAVILY
INFESTED CHICKEN, REPORTED A POPULATION OF 8270 LicE. THE
NEED FOR SUCH A CODING SYSTEM IS EVEN MORE EVIDENT WHEN ONE
REALIZES THAT MANY RESEARCH WORKERS IN ATTEMPTING TO ESTI~
MATE TOTAL POPULATIONS OF LICE ON HEAVILY INFESTED BIRDS
ARRIVED AT FIGURES VERY MUCH LOWER., FOR EXAMPLE,
CrReV@GHTON, ET AL. (1943) aAnD CrEIGHTON, ET AL. (1947) DEFINED
HEAVILY INFESTED BIRDS AS THOSE HARBORING POPULATIONS OF
LICE ﬁANGlNa FROM 75-100 INDIVIDUALSs FAIRCHILD AND DAHN
(1955) ESTIMATED ENTIRE POPULATIONS OF LICE PER BIRD AND
HAD ESTIMATES THAT RANGED FroM 32-400 INDIVIDUALS. RAUN
(1956) ATTEMPTED TO COUNT ALL THE LICE ON ONE SIDE OF
INDIVIDUAL CHICKENS. HIS COUNTS RANGED FROM 23-288 LiCE.
Moore (1952) AND MoorReE AND ScHWARDT (1954) aLso TRIED TO
ESTIMATE THE NUMBER OF LICE ON ONE SIDE OF A BIRD AND TO
WITHIN A TWO-INCH RADIUS OF THE VENTe THEY REPORTED THAT

A HEAVY POPULATION WAS ONE THAT CONTAINED MORE THAN ONE



HUNDRED INDIVIDUALS, WARREN, ET AL. (1948) REPORTED THAT
A HEAVY INFESTATION MEANS 300-1000 Lice PER BIRD.

ParMaN, ET AL. (1928) STATED, "UNFORTUNATELY THERE I8
NO WAY OF DETERMINING WITH ACCURACY THE NUMBER OF LICE ON A
FOWL, BUT FAIRLY CONSISTENT RESULTS ARE OBTAINABLE IF AN
EXPERIENCED OBSERVER ESTIMATES THE NUMBER AFTER HAVING CARE-
FULLY EXAMINED ALL PARTS OF EACH FOWL."™ EDGAR, ET AL. (1949)
STATED SIMILARLY, "IT 1S REALIZED, OF COURSE, THAT ANY
METHOD OF ATTEMPTING TO COUNT LIVING LICE 1S SUBJECT TO
CONS)DERABLE ERROR AND CAN BE LITTLE MORE THAN AN ESTIMATE.
HOWEVER, WHEN A ROUTINE METHOD OF EXAMINATION IS USED AND
THE SAME OPERATOR INSPECTS ALL BIRDS, THE DEQGREE OF ACCURACY
IS SUCH THAT COMPARISONS BETWEEN PENS CAN BE MADE."

MANY CODING SYSTEMS HAVE BEEN USED BY RESEARCH WORKERS.
Epear, E£T AL. (1949) anp Epcar anD Kine (1950) usep AN ENGHT
POINT S8YSTEM AS FoLLows: (0O) no visisLe Lice, () VERY LIGHT
INFESTATION, (2) LiGHT INFESTATION, (3) MEDIUM LIGHT INFESTA-
Tion, (4) Mepium INFESTATION, (5) MEDIUM HEAVY INFESTATION,
(6) HEAVY INFESTATION, AND (7) VERY HEAVY INFESTATION,

EDBAR AND KING STATED THAT THEY OBSERVED EACH CHICKEN FOR
APPROXIMATELY ONE MINUTE. ParMAN, ET AL. (1928]) usep a

SEVEN POINT SYSTEM AS FOLLOWS: NO LICE, VERY FEW, FEW, LIGHT,
MEDIUM, HEAVY, AND VERY HEAVY. ALICATA, ET AL. (1946) anp
ALICATA, ET ALes (1947) USED A SIX POINT SYSTEM AS FOLLOWS!

(0) no visiBLE LiceE, (i) 1-10 Lice, (2) 10-100 Lice, (3) |-

2 LICE PER SQUARE INCH, (4) 3-5 LICE PER SQUARE INCH, AND



(5) 6 0rR MORE LICE PBR SQUARE INCHe. MOORE AND SCHWARDT
(1954), Resp, ET AL. (1956), anD LiNkFiELD AND REID (1958)
ALL APPEARED TO HAVE USED THE SAME SIX POINT SYSTEM AS
rFoLLows: (0) no visisLe Lice, (1) 1-10 suianT, (2) 10-25
tienT, (3) 25-50 mepium, (4) S0-100 asunpanNT, AND (5) over
100 HEAVY, CREIGHTON, ET AL. (!943) USED A FIVE POINT
sYsTeEM As FoLLows?: (O) no visisLE LiceE, (1) LigHT 1-25,
(2) meprum 25-50, (3) Heavy 50-75, anp (4) very HEAVY 75~
100 0R MOREs SEVERAL EXPERIMENTERS HAVE USED FOUR POINT
sYSTEMS. TeLForD (1944) usep THE FoLLOwiING sYsTeEM: (0) wNo
VISIBLE LICE, (LIGHT) UP TO APPROXIMATELY 100, (MeEDIUM)
PROPORTIONALLY MORE, AND (HEAVY) PROPORTIONALLY MORE.
HamiLton (1942), wWarren (1945), anp Terrorp (1947) useo A
FOUR POINT SYSTEM DEFINED ONLY AS! NONE, LIGHT, MEDIUM, AND
HEAVY INFESTATIONS., RAFFENSPERGER (1958a, 19588) useDp THE
FOLLOWING FOUR POINT sysTeM: (0) no visieLe Lice, (1) veERY
DIFFICULT TO FIND, |=-2 SEEN PER BIRD, (2) MEDIUM INFESTATION,

AND (3) HEAVY INFESTATION,

TECHNIQUES FOR MAKING COMPLETE COUNTS!

SEVERAL TECHNIQUES WHICH HAVE BEEN USED BY RESEARCH
WORKERS IN THE PAST TO DETERMINE THE TOTAL POPULATION OF LICE
ON AN INDIVIDUAL CHICKEN, ARE OUTLINED IN THE LITERATURE.

Dunn (1932) DEVELOPED A METHOD OF COLLECTING A TOTAL

POPULATION OF LICE FROM LIVE BIRDSs A BIRD WITH 1TS WINGS



TIED BEHIND ITS BACK WAS PLACED IN A LANGE JAR. A TOWEL WAS
TIED AROUND ITS NECK AND LET DRAPE DOWN AS A BARBERS TOWEL
WOULD BE ARRANGED, CHLOROFORM WAS POURED ON THE TOWEL AND
THE VAPOR, BEING HEAVIER THAN AIR, SANK TO THE BOTTOM
STUPEFYING THE LICE PRESENT. THE BIRD WAS REMOVED FROM THE
JAR, HELD OVER A SHEET OF WHITE CLEAN PAPER AND VIGOROUSLY
BRUSHED, WHICH EASILY REMOVED THE LICE.

FLovp AND Tower (1956) DEVELOPED A METHOD WHICH THEY
CONSIDERED SUCCESSFULe A METAL HATCHING TRAY WAS PLACED
OVER A PIECE OF SMOOTH WRAPPING PAPER. A BIRD WHICH HAD
ITS WINGS LOCKED OVER ITS BACK WAS PLACED ON THE TRAY AND
AN ASSISTANT FIRMLY MELD THE BIRD'S LEGS. APPROXIMATELY
THREE TABLESPOONFULS OF PYRETHRUM DUST WAS RUBBED INTO THE
FEATHERS, THIS IRRITATED THE LICE PRESENT, CAUSING THEM
TO MOVE TO THE OUTSIDE OF THE FEATHERS WHERE THEY COULD BE
KNOCKED OFF BY LIGHTLY BRUSHING THE FEATHERS WITH THE HAND.
THE BRUSHING PROCESS WAS CONTINUED AS LONG AS THE LICE
CONTINUED TO MIGRATE TO THE OUTSIDE OF THE FEATHERS OR
APPROX IMATELY TWENTY~-FIVE MINUTESe AFTER THE LICE DROPPED
FROM THE BIRD TO THE PAPER, THE CONTENTS OF THE PAPER
(LicE, FEATHER DEBRIS, PYRETHRUM DUST, ETCs.) WAS PLACED IN
A VIAL AND LABELED FOR FUTURE COUNTING, NO STATEMENY WAS
MADE IN THE ARTICLE EXPLAINING HOW IT WAS KNOWN THAT ALL

LICE HAD BEEN REMOVED WHEN THEY COULD NO LONGER BE SEEN

MIGRATING TO THE SURFACE OF THE FEATHERS,



WHEN THE COUNTS WERE TO BE MADE, EACH VIAL WAS SCREENED
(MesHes 10-40) TO SEPARATE THE LICE FROM MOST OF THE DEBRIS.
THE LICE WERE THEN TRANSFERRED TO A 200 cCe BEAKER CONTAIN~-
iNg A 100 cC. MIXTURE OF WATER AND A SMALL AMOUNT OF SOME
WETTING AGENTe THE MIXTURE WAS SHAKEN WELL AND POURED
RAPIDLY THROUGH A SUCTION FILTER WHICH LEFT THE LICE AND
REMAINING DEBRIS SCATTERED UNIFORMLY OVER THE FILTER PAPER,
THE FILTER PAPER WAS TRANSFERRED TO THE TURNTABLE OF A SLIDE
MOUNT RINGER, OVER THE TURNTABLE WAS FIXED A GLASS PLATE
TO WHICH WAS CEMENTED BLACK RADIOMAT LANTERN SLIDE BINDING
TAPEs IN THIS BLACK AREA, FIVE PERFECT CIRCLES EXACTLY
I cMe IN DIAMETER, 80 ARRANGED AS TO GIVE A VIEW OF ANY
SPOT ON THE PAPER FROM THE CENTER TO THE OUTER EDGE, WERE
CUTe THE CENTER CIRCLE WAS SPACED EXACTLY OVER THE CENTER
OF THE FILTER PAPER AND THE OUTER CIRCLE EXTENDED TO THE
OUTER EDGE. THE SLIDE MOUNT RINGER WAS PLACED UNDER A
STEREOMICROSCOPE AND THE TURNTABLE WAS SPUN WITH THE FORE=~
FINGERe THE LICE IN THE CENTER CIRCLE WERE COUNTED FIRST,
FOLLOWED BY EACH DISTAL CIRCLE IN SEQUENCE UNTIL ALL OF THE
LICE ON THE FILTER PAPER HAD BEEN COUNTED.

Hopkins (1949) DEVELOPED A PROCEDURE FOR REMOVING TOTAL
POPULATIONS OF ECTOPARASITES FROM SMALL RODENTS BY SOAKING
THE SKIN FOR 15 MINUTES IN A 5% soLuTion oF KOH, SCrRAPING
THE HAIR OFF, AND THEN DISSOLVING THE HAIR COMPLETELY,

LEAVING ONLY THE LICE., Cook (1954) MODIFIED HOPKINS'Y METHOD



TO PRODUCE QREATER ACCURACYS Beger AND Coox (1957) mopirFieED
IT STILL FURTHER TO MAKE IT USEFUL ON BIRDS. AN INFESTED
BIFD WAS KILLED AND PLACED IN A POLYETHYLENE BAG. A SMALL
QUANTITY OF ETHER WAS ADDED TO KiLL THE LICE. AFTER THE
LICE WERE DEAD, THE BIRD WAS SKINNED ON A PIECE OF CLEAN
WHITC PAPER AND THE SKIN WAS PLACED IN A 1% soLuTion oFf
TRYPSIN BUFFERED TO A Pl OF ABOUT 843 wiTH NAoHPO,. THis
WAS PLACED IN AN OVEN AND HEATED FOR 12-24 HOURS AT A
TEMPERATURE or 38°C, WHgN THE SKIN WAS8 REMOVED FROM THE
OVEN, KOH wAS ADDED TO DISSOLVE THE FEATHERS AND REST OF
THE 8KINe THE MIXTURE WAS BROUGHT SLOWLY TO A BOIL, COOLED
AND BROUGHT TO A BOIL AGAINe AFTER COOLING, THE MIXTURE
WAS POURED THROUGH A 200 MESH BRONZE SCREEN FOLDED IN A
CONICAL FORMe THE RESIDUE ON THE SCREEN WAS WASHED WITH
DISTILLED WATER TO REMOVE ANY REMAINING SOAP OR PIGMENT.
THE SCREEN WAS INVERTED INTO A PETRI DISH AND THE ECTOPARA~
SITES WERE WASHED OFF BY A STREAM OF WATER FROM A WASHING
BOTTLE., THE SCREEN WAS EXAMINED UNDER A STEREOMICROSCOPE
FOR ANY PARASITES THAT MAY HAVE BEEN STILL REMAINING. THE
PARASITES IN THE PETRI DISH WERE COUNTED WITH THE AID OF A
STEREOMICROSCOPE.,

SEVERAL OTHER TECHNJIQUES, BOTH FOR COLLECTING AND FOR
COUNTING,WHICH WERE NOT FOUND IN THE LITERATURE WERE TRIED
IN THE COURSE OF GETTING THE MOST APPLICABLE TECHN{|QUE FOR

THE PROBLEM AT HAND,



STATISTICAL TECHNJIQUES

OstLe (1956) OUTLINED THE PROCEDURE FOR SEVERAL OF THE
STATISTICAL TESTS USED FOR THIS WORK, THESE INCLUDED
ANALYS1S OF VARIANCE, BARTLETT'S TEST FOR HOMOGENITY OF
VARIANCES, AND CORRELATIONS. Duncan (1955) OuTLINED A
PROCEDURE HE DEVELOPED FOR TESTING DIFFERENCES BETWEEN
SEVERAL MEANS IN AN ANALYSIS OF VARIANCE., Kramer (1956)
EXTENDED DUNCAN'S METHOD TO GROUP MEANS WITH UNEQUAL
NUMBERS OF REPLICATIONS, AND THIS REVISED METHOD WAS USED

FOR THIS WORK.
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TECHN 1QUES

APPROXIMATELY 320 WHITE LEGHORN FOWLS WERE SECURED FROM
THE POULTRY PLANT OF THE VIRGINIA AGRICULTURAL EXPERIMENT
STATION, BLACKSBURG, VIRGINIA, FOR THIS WORK, THESE BIRDS
WERE SUBDIVIDED INTO GROUPS OF APPROXIMATELY 40 BIRDS PER
GROUP, AND WERE MAINTAINED IN 8 SEPARATE ONE~-ROOM RANGE
HOUSES PROVIDED BY THE PouLTRY HUSBANDRY DEPARTMENT. THE
DATA WERE OBTAINED ONLY FROM WELL FEATHERED HENS.

A8 THIS WORK REQUIRED ALL LEVELS OF LOUSE INFESTA-
TIONS ON THE BIRDS, DIFFERENT DEGREES OF INFESTATION WERE
MAINTAINED IN THE DIFFERENT GROUPS, IF A GROUP OF
CHICKENS BUILT UP AN INFESTATION LARGER THAN DESIRED, THE
ENTIRE GROUP WAS DELOUSED BY DUSTING THE LITTER LIGHTLY
WITH 4% MALATHION DUST. WHEN THE INSECTICIDE WAS NO LONGER
EFFECTIVE (APPROXIMATELY ONE WEEK), INFESTED COCKS WERE
INTRODUCED TO REINFEST THE HENS. THE HENS WERE UTILIZED
IMMEDIATELY WHEN THEY REACHED THE DESIRED INFESTATION, THAT

18, THE APPROPRJIATE POSITION IN THE SCALE OF CODING SYSTEMS.,

For Copineg Lice?

Four SYSTEMS OF CODING POPULATIONS OF LICE ON CHICKENS
WERE USED FOR THIS WORK. EACH CHICKEN WAS HELD IN AN UPRIGHT
POSITION WITH ONE HAND AND THE FEATHERS WERE GENTLY RUFFLED
WITH THE OTHER HAND. N THIS WAY A VISUAL INSPECTION WAS

MADE TO DETERMINE THE DEGREE OF {INFESTATION OF LICE,



Ae THE 8 POINT SYSTEM CITED BY EDGAR, ET ALeS

B

CODE CITED MEANING

(0) NO VISISBLE LICE

(1) VERY LIGHT INFES=-
TATION

(2) LIGHT INFESTATION

(3) MEDe LIGHT INFES-
TATION

(4) MED., INFESTATION

(5) MEDe HEAVY INFES~-
TATION

(6) HEAVY INFESTATION

(7) VERY HEAVY INFES-

TATION

INTERPRETATION USED IN THIS PAPER

NO LICE SEEN DURING VISUAL
INSPECTION

|l OR 2 LICE SEEN DURING VISUAL
INSPECTION

LICE DIFFICULT TO FIND

LICE EASILY SEEN BUT THINLY
SCATTERED

LICE MORE HEAVILY SCATTERED

LICE NUMEROUSS MANY SHAFTS OF
FEATHERS MAY HAVE SEVERAL
LICE PRESENT

LICE VERY NUMEROUS; MOST SHAFTS
OF FEATHERS APPEAR TO HAVE
ONE TO SEVERAL LICE PRESENT

EVERY SHAFT OF FEATHERS APPEARS
TO HAVE SEVERAL TO MANY LICE
PRESENT

THIS SYSTEM, DEVELOPED BY THE AUTHOR, CONSISTS OF COUNTING

FOR A PERJIOD OF EXACTLY ONE MINUTE UNDER

THE ASSUMPTION

THAT THE NUMBER OF LICE COUNTED WOULD BE DIRECTLY

PROPORTIONAL TO THE NUMBER PRESENT.,

A DIFFERENT CODE I8 ASSOCIATED WITH EACH 25 LICE?

CODE

INTERPRETATION

(0)
(1)
(2)
(3)
(4)
(5)

NO LICE SEEN DURING A ONE MINUTE INTERVAL

1-25 LICE SEEN DURING A ONE MINUTE INTERVAL

26-50 LICE SEEN DURING A ONE MINUTE INTERVAL

51-75 LICE SEEN DURING A ONE MINUTE INTERVAL

T6-100 LICE SEEN DURING A ONE MINUTE INTERVAL

101-125 LICE SEEN DURING A ONE MINUTE INTERVAL
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Ce THE 4 POINT SYSTEM CITED B8Y TELFORD?

CODE CITED MgANING INTERPRETATION USED IN THIS PAPER
(0) NO VISIBLE LICE NO LICE SEEN DURING VISUAL
INSPECTION

(1) I To APPROX. 100 ROUGHLY ESTIMATE A RANGE OF |-
LICE 100 LiceE

(2) PROPORTIONALLY ROUGHLY ESTIMATE A RANGE OF 10!~
MO RE 1000 Lice

(3) PROPORTIONALLY ROUGHLY ESTIMATE A POPULATION OF
MORE MORE THAN 1000 LicE

De THE 4 POINT SYSTEM CITED BY RAFFENSPERGER?

(0) NO VISIBLE LICE NO LICE SEEN DURING VISUAL
INSPECTION

(1) VERY DIFFICULT TO | OR 2 LICE SEEN DURING VISUAL
FIND INSPECTION

(2) LIGHT TO MED, FROM 3 TO RATHER NUMEROUS OR
INFESTATION PLENTIFUL

(3) MEDe TO HEAVY VERY PLENTIFUL
INFESTATION

For Removing Lice?

SEVERAL TECHNIQUES CITED IN THE LITERATURE, VARIATIONS
THEREOF, AND MANY INDEPENDENT IDEAS WERE TRIED IN ORDER TO
ESTABLISH THE MOST APPLICABLE METHOD OF REMOVING TOTAL
POPULATIONS OF LICE FROM CHICKENS.

ORIGANALLY, THE METHOD CITED BY Beer AND Cooxk (1957)

WAS TRIEDe THIS CONSISTED OF SKINNING THE BIRD AND PLACING
THE SKIN WITH THE ATTACHED FEATHERS INTO A SOLUTION OF
HOT KOH AND THE ENZYME TRYPSIN. EVERYTHING EXCEPT ANY

LICE WHICH WERE PRESENT WAS SUPPOSED TO BE DIGESTED. THE
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THE LICE COULD THEN BE STRAINED OUT OF THE SOLUTION FOR
COUNTINGs HOWEVER, DIFFICULTY WAS ENCOUNTZIRED IN GETTING
ALL OF THE SKIN AND FEATHER3 OF A BIRD AS LARGE AS A CHICKEN
DIGESTED., |T WAS FOUND, HOWEVER, THAT IF THE CHICKEN WAS
PLUCKED, THE FEATHERS COULD BE COMPLETELY DIGESTED. THIS
PROCEZDURE REQUIRED SEVERAL DAYS FOR EACH FOWL, WHICH WAS
MORE THME THAN WAS AVAILABLE, SO A MORE RAPID METHOD WAS
SOUGHT.

THE METHOD CITED BY FLoYD aAND Tower (1956) was TrRIED,
AS IT APPEARED TO BE LESS TIME CONSUMINGs THIS METHOD CON=-
SISTED OF HOLDING A CHICKEN FIRMLY OVER A LARGE PIECE OF
BMOOTH PAPER. SEVERAL PINCHES OF PYRETHRUM DUST, WHICH
IRRITATED THE LICE PRESENT, WERE DUSTED INTO THE FEATHERS.
THIS CAUSED THE LICE TO MIGRATE TO THE OUTSIDE OF THE
FEATHERS WHERE THEY COULD BE FLUFFED TO THE PAPER BY THE
HAND. THEY COULD THEN BE COLLECTED AND COUNTED. IN THE
ACTUAL TRIAL OF THIS METHOD, BOTH PYRETHRUM AND DIPTEREX
WERE USED. |T WAS FOUND THAT THE LICE TENDED TO RESIST
BEING BRUSHED FROM THE FEATHERS EVEN THOUGH THEY WERE
MOVING TO THE OUTSIDE OF THE FEATHERS, AND THAT SOME OF
THEM WOULD CRAWL ON THE HAND AND ARM OF THE PERSON DOING
THE BRUSHENGe MANY OF THE LICE KNOCKED ON THE PAPER
IMMEDIATELY BEGAN MIGRATING TO ITS EDGE. |T WAS VERY
DIFFICULT TO BRUSH THE LIVE LICE FROM THE PAPER EVEN IF

THEY WERE INACTIVE, BECAUSE THEY TENDED TO CLING TO THE
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FIBERS OF THE PAPER. DEAD LICE DO NOT EXHIBIT THIS
TENDENCY. THE METHOD CITED BY Dunn (1932), oF apPpPLYING
CHLOROFORM TO A TOWEL DRAPED AROUND THE CHICKEN TO ANESTHETIZE
THE LICE PRESENT, WAS ALSO TRIED, CHLOROFORM, HOWEVER, DID
NOT KEEP THE LICE IN AN ANESTHETHIZED CONDITION LONG ENOUGH
AFTER APPLICATIONS THAT RANGED UP TO 8SIiX MINUTES.

IT WAS THOUGHT THAT AN EFFECTIVE METHOD OF REMOVING
LICE FROM THE BODY OF CHICKENS MIGHT BE WITH A VACUUM
CLEANERe A COMMERCIAL TYPE VACUUM CLEANER WAS SECURED
AND THE DUST BAG REPLACED WITH A 350 MESH PLANKTON NET
TO CATCH THE LICEe EACH CHICKEN WAS PLACED IN A POLY-
ETHYLENE BAG WITH A WAD OF COTTON SATURATED WITH CHLOROFORM,
THE NECK OF THE BAG WA3 SEALED SNUGLY AROUND THE NECK OF
THE CHICKEN IN SUCH A WAY AS TO LEAVE THE HEAD OF THE
CHICKEN EXPOSED TO THE AIRe. AFTER APPROXIMATELY & MINUTES,
THE CHICKEN WAS REMOVED AND VACUUMED. |T WAS FOUND THAT
THE LICE WERE RATHER EASILY REMOVED FROM THE BIRD IN THIS
FASHION WHILE THEY WERE STILL ANESTHETIZED, BUT, AFTER
APPROXIMATELY A MINUTE OF EXPOSURE TO THE AIR, THEY BEGAN
TO BECOME ACTIVE AND REMOVAL DIFFICULT. BECAUSE OF THEIR
ASTIVITY THEY WERE ALSO DIFFICULT TO REMOVE FROM THE PLANKTON
NETe A DIFFERENT APPROACH TO THE SAME TECHN|QUE INVOLVED
PLACING AN ASPIRATOR TYPE SUCTION JAR PARTIALLY FILLED WITH
ALCOHOL BETWEEN THE VACUUM CLEANER AND THE NOZZLE, THUS
CATCHING THE LICE IN THE ALCOHOL. HOWEVER, THE SMALLER

S1ZE OF THE TUBES GOING INTO THE SUCTION BOTTLE IM RELATION
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TO THE DIAMETER OF THE VACUUM CLEANER TUBE, AND THE BUBBLING
OF THE LICE THROUGH THE ALCOHOL, BUFFICIENTLY REDUCED THE
SUCTION TO MAKE )T IMPOSSIBLE TO EASILY REMOVE ALL THE LICE
FROM A CHICKENS,

ANOTHER ATTEMPT TO REMOVE LICE FROM CHICKENS WAS BASED
ON THE HYPOTHESIS THAT LICE WOULD MIGRATE FROM A COOLING
OBJECT TO A WARMER OBJECT. A BOTTLE OF WATER WAS HEATED TO
THE NORMAL BODY TEMPERATURE OF CHICKENS (APPROXIMATELY
1059C,), WRAPPED WITH COTTON, AND PLACED BESIDE AN INFESTED
CHICKEN WHICH HAD RECENTLY BEEN KILLED. MMOST OF THE LICE
LOCATED ON FEATHERS ADJACENT TO THE HEATED BOTTLE MOVED OUT
TO THE ENDS OF THE FEATHERS, BUT ONLY A FEW MIGRATED TO THE
COTTON. THOSE LICE SEVERAL INCHES FROM THE HEATED BOTTLE
DID NOT SEEM TO SENSE THE HEAT.

ANOTHER METHOD THAT WAS TRIED IN THE SEARCH FOR THE
MOST EFFECTIVE WAY TO REMOVE LICE FROM CHICKENS INVOLVED
THE FOLLOWING PROCEDURES AN INFESTED CHICKEN WAS KILLED
AND PLACED IN A FREEZER AT A TEMPERATURE OF -279C, fFonr
SEVERAL HOURS TO KILL THE LICE. THE CHICKEN WAS THEN REMOVED
AND FLUFFED IN AN ORDINARY PAPER BAG. THE DIFFICULTIES
ENCOUNTERED HERE WERE THAT THERE WERE TOO MANY PLACES IN
AN ORDINARY PAPER BAG THAT WOULD CATCH AND HOLD THE LICE
AND THAT A CHICKEN §N THE FROZEN STATE IS UNMANEUVERABLE,
AND IF ALLOWED TO THAW THE FEATHERS FLUFF OUT OF THEIR

FOLLICLES.
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MAVING FOUND THAT THE LICE ARE MOST EASILY REMOVED
WHEN DEAD AND THAT THE BEST WAY TO KILL THEM WAS BY FUMIGA-
TION, IT WAS DECIDED TO FUMIGATE A CHICKEN AND TRY TO REMOVE
THE LICE BY FLUFFING THE FEATHENS., A HEAVILY INFESTED
CHICKEN, AFTE® BEING FUMIGATED, WAS FLUFFED FIVE TIMES FOR
FIVE MINUTE INTERVALS AND EACH SAMPLE BAVED SEPARATELY,.
WHEN COUNTED, IT WAS FOUND THAT OF ALL THE LICE COLLECTED,
T1% CAME FrOM THE FIRST 5 MINUTE INTERVAL, 18% camE From
THE SECOND 5 MINUTE INTERVAL, T/ cAME FrOM THE THMIap, 3%
FROM THE FOURTH, AND 2% FuoM THE FIFTH., AS NEAnLY 907 or
THE LICE CAME FROM THE FIn8T 10 MINUTES OF FLUFFING, T
WAS CONSIDERED THAT |0 MINUTES WOULD BE A SUFFICIENT LENRGTH
OF TIME TO FLUFF THE BIRDS AND (F ALL BINDS WERE TREATED
UNIFORMLY THE ZESULTS WOULD BE UNIFORM, THE TECHNIQUE FOR
COLLECTING THE POPULATION OF LICE FIOM CHICKENS THAT WAS
FINALLY UBED 18 AS FOLLOWS! THE FEET OF CACH BIRD WERE
SECURED TOQETHERs THE BIRDS WERE THEN PLACED IN INDIVIDUAL
FUMIGATION CHAMBERS WHICH WERE ROUND CBLONG CATDBOARD BOXES
THAT INSECTICIDE COMPANIES USED TO SMIP GALLON JUGS OF
INSBECTICIDEs SCREENWIRE CONTAINENS, 4~5 INCHES LONG AND
I=1 1/2 INCHES IN DIAMETER, WERE FILLED WITH COTTON AND
SATURATED WITH METHYL BROMIDE (AN INEXPENSIVE, RELATIVELY
SAFE FUMIGANT)s ONE CONTAINE® WAS PLACED IN THE FUMIGATION
CHAMBER WITH EACH CHICKEN, THE TOP OF THE CHAMBER WAS

LINED WITH PAPER TOWELS TO MAKE A TIGHTER BEAL AND THE LID
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PUT IN PLACE. AFTER LEAVING THE CHICKENS IN THE CHAMBER FOR
A MINIMUM OF THREE HOURS THEY WERE REMOVED AND HUNG BY THE
FEET FROM A HOOK WHICH WAS SUSPENDED FROM THE CEILING BY A
ROPE. THE WINGS OF THE CHICKEN WERE FASTENED OVER TS
BACKe A 12" x 23" POLYETHYLENE BAG, WHICH WAS PUNCTURED
IN THE BOTTOM AND THRERDED UP THE ROPE, WAS PULLED DOWN OVER
THE CHICKEN. THIS FORCED THE LICE TO FALL STRAIGHT DOWN
AS THEY WERE FLUFFED FROM THE CHICKEN, TO THE 4 FOOT X 4
FOOT PIECE OF SMOOTH PAPER LYING HORIZONTALLY ABOUT 3 INCHES
BELOW THE HEAD OF THE CHICKEN. EACH CHICKEN WAS FLUFFED
FOR TWO FIVE MINUTE INTERVALS BY PLACING THE HAND UNDER THE
BAG AND RUFFLING THE FEATHERS. AFTER EACH FIVE MINUTE
INTERVAL, TO AVOID GETTING TOO LARGE A PILE OF FEATHERS AND
DEBRIS, THE PAPER WAS EMPTIED INTO A SMALL GLASS BOTTLE
THROUGH A FUNNELe. THE COMPLETE SAMPLE FROM EACH CHICKEN
WAS PLACED IN THE SAME BOTTLE, STOPPERED AND LABELED.

THIS TECHNIQUE ALLOWED SAMPLES TO BE TAKEN FROM A
LARGE NUMBER OF BIRDS IN A DAY BECAUSE SEVERAL FUMIGATION
CHAMBERS COULD BE USED SIMULTANEOUSLY. THE FLUFFING

PROCEDURE TOOK APPROXIMATELY |5 MINUTES PER BIRD.

For CounTing LiIcE?
PART OF THE METHOD CITED BY FLOYD AND Tower (1956)
FOR PREPARING SAMPLES OF LICE FOR COUNTING WAS TRIED. THIS

WAS TO STIR THE SAMPLE INTO A BEAKER CONTAINING A 100 cc.
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MIXTURE OF WATER AND A WETTING AGENT AND THEN POUR THIS INTO
A SUCTION FILTERs THIS WOULD DISTRIBUTE THE LICE EVENLY

ON THE FILTER PAPER. THE PART OF THE METHOD NOT TRIED WAS
TO PLACE THE FILTER PAPER ON A SLIDE MOUNT RINGER AND COVER
IT WITH A PIECE OF GLASS MARKED INTO 5 CONCENTRIC CIRCLES
WITH BLACK RADIOMAT LANTERN TAPEs THE SLIDE MOUNT RINGER
WAS THEN PLACED UNDER A STEREOMICROSCOPE AND EACH CIRCLE
COUNTED SEPARATELY. FOR THIS WORK, THE FILTER PAPER |ITSELF
WAS MARKED OFF INTO I/2 INCH SQUARES AND EACH SQUARE COUNTED
UNDER THE STEREOMICROSCOPE. HOWEVER, AS THE SAMPLES ALWAYS
CONTAINED A CERTAIN AMOUNT OF DEBRIS, IT WAS ALMOST IMPOSSI|~
BLE TO MAKE AN ACCURATE COUNT FROM A DRY FILTER PAPER, TO
MAKE COUNTING EASIER THE BOTTOM OF A PETRI DISH WAS MARKED
OFF INTO 5/8 INCH SQUARES WITH A WAX PENCIL AND ALCOHOL
ADDEDe THE FILTER PAPER WAS PLACED INTO THE PETR| DISH AND
THE LICE SCRAPED OFF WITH A SCALPEL. THE PAPER WAS THEN
EXAMINED TO DETERMINE IF ANY LICE HAD BEEN MISSED. THE LICE
IN THE DISH COULD BE COUNTED MUCH EASIER, BUT MANY HAD BEEN
BADLY MUTILATED FROM BEING SCRAPED FROM THE FILTER PAPER,
ALCOHOL ALSO SLOWLY DISSOLVES WAX PENCILe TO OVERCOME THESE
DIFFICULTIES, IT WAS DECIDED TO ALTER THE TECHNI|QUE BY
ADDING ALCOHOL DIRECTLY TO THE SAMPLE. PORTIONS OF THE
SAMPLE WERE THEN DRAWN OFF WITH A MEDICINE DROPPER AND
DEPOSITED IN A SPOT PLATE FOR COUNTINGs THIS WORKED VERY

WELL, BUT TOOK CONSIDERABLE TIME. |T WAS FINALLY DECIDED
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TO DEPOSIT ALL OR PART OF THE DRY SAMPLE (DEPENDING ON THE
AMOUNT OF BULK) INTO A PETRI DISH THAT WAS MARKED OFF INTO
5/8 INCH SQUARES WITH INDIA INK. ENOUGH ZYLENE WAS ADDED

TO WET THE SAMPLE AND THEN HEAVY MINJERAL OIL WAS ADDED UNTIL
THERE WAS A THIN LAYER OF THE VISCOUS MATERIAL AND LICE OVER
THE BOTTOM OF THE PETRI DISHe THE PETRI DISH WAS PLACED ON
THE STAGE OF A STEREOMICROSCOPE AND THE LICE WERE COUNTED
USINE |5 POWER MAGNIFICATION., A MECHANICAL COUNTER WAS

USED IN MAKING THE COUNTS, THE SAMPLE BOTTLE WAS EXAMINED
ALSO TO DETERMINE THE NUMBER OF LICE THAT WERE MISSED.
AFTER EACH COUNT, THE PETR| DISH WAS CLEANED WITH VERY

SOFT TISSUE PAPER, AS THIS WOULD NOT REMOVE THE INDIA

INK MARKINGS,

For STATISTICAL ANALYSISS

THE DATA WERE SUBJECTED TO SEVERAL STATISTICAL TESTS.
ONE SUCH TEST DETERMINED THE AMOUNT OF CORRELATION BETWEEN
THE NUMERICAL SUBDIVISIONS WITHIN EACH CODING SYSTEM AND
THE ACTUAL NUMBERS OF LICE THEY WERE ASSUMED TO REPRESENT.
A SECOND TEST, BASED ON THE AMOUNT OF CORRELATION, DETERMINED
IF ALL SYSTEMS WERE EQUALLY GOOD OR IF ANY WERE SIGNIFICANTLY
DIFFERENT FROM THE OTHERS. AN ANALYSIS OF VARIANCE WAS
PERFORMED TO DETERMINE IF THE DATA WITHIN EACH SYSTEM WOULD
FOLLOW A LINEAR REGRESSION LINE. A SECOND ANALYSIS OF

VARIANCE DETERMINED IF THE MEANS WITHIN EACH SYSTEM WERE
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EQUAL., [N THOSE CODING SYSTEMS IN WHICH SOME OF THE MEANS
WERE FOUND TO BE UNEQUAL, A MULTIPLE RANGE TEST WAS PER-
FORMED TO DETERMINE §IF ANY OF THE MEANS WITHIN THAT SYSTEM
WERE EQUAL., TO DETERMINE IF THE AMOUNT OF OVERLAPPING
WITHIN EACH SYSTEM WAS SIGNIFICANT, A BARTLETT'S TEST FOR

HOMOGENITY OF VARIANCES WAS PERFORMEDS
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RESULTS

AFTER THE LOUSE POPULATIONS ON 79 FEMALE CHICKENS
WERE CODED BY THE FOUR CODING SYSTEMS ALREADY DESCRIBED,
THEY WERE COLLECTED AND COUNTED., THE NUMBERS OF LICE
FROM ALL CHICKENS ARE LISTED BELOW IN THEIR APPROPRIATE

PLACES IN EACH OF THE FOUR SYSTEMS,.

TABLE A

AcTualL Louse Counrts rFor SYsTeEM A

0 ] 2 3 4 5 6 7

3 6 24 74 264 425 766 2479
14 9 29 120 453 588 1200 3213
17 14 49 128 654 1036 1209 3308
19 17 53 316 861 1204 1314 3829
a3 17 84 580 924 1212 1329 3903
48 29 113 793 936 1368 1518 5200
30 130 1205 981 1377 2066 5774

31 208 1026 1417 2196

33 238 1092 1608 2222

43 1336 1902 2250

46 2026 2597

59 2544 2730

2798 2845

3211

3872

134330 928 3216 B527 9505 31325 21706




AcTual Louse CounTs For SysTem B

22

TABLE B

0 ] 2 3 4 5
14 3 264 425 766 2479
17 6 453 588 1200 3213
19 9 580 861 1204 3308
48 14 654 924 1314 3829
17 793 981 1368 3872
17 936 1209 1518 3903
24 1026 1377 1608 5200
29 1036 1902 2196 5774
29 1092 2026 2222
30 1212 2066 2250
31 1329 2544 2730
33 1336 2597 2798
33 1417 2845
43 3211
46
49
53
55
T4
84
13
120
128
130
208
238
316
1205
98 313712128 17500 27230 31578
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TABLE C

AcTtuaL Louse Counts FOR SYstem C

0 i 2 3
3 6 425 2479
14 9 588 3213
17 14 654 3308
19 17 766 3829
33 17 861 3903
48 24 936 5200
29 1036 5774
29 1092
30 1200
31 1204
33 1209
43 212
46 1314
49 1329
53 1368
55 1377
74 1417
84 1518
113 1608
120 1902
128 2026
130 2066
208 2196
238 2222
264 2250
316 2544
453 2597
580 2730
793 2798
924 2845
981 3211
1026 3872
1205
1336

34 5758 57373 P
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TABLE D

ActuaL Louse Counts FOR SysTeM D

[) { 2 3
3 6 24 425
14 9 29 588
17 14 49 766
19 17 53 1036
33 17 74 1200
48 29 84 1204
30 13 1209
31 120 212
33 128 1314
43 130 1329
46 208 1368
55 238 1377
264 1417
316 1518
453 1608
580 1902
654 2026
793 2066
861 2196
924 2222
936 2250
98| 2479
1026 2544
1092 2597
1205 2730
1336 2798
2845
3211
3213
3308
3829
3872
3903
5200
5774

34 ' 36
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THE MEANS OF EACH SUBGROUP FOR THE FOUR CODING SYSTEMS

ARE LISTED IN TasLe E,.

TABLE E

THE MEANS OF THE SUBGROUPS FOR THE FOur CorninNe SysTeEMS

SysTEM 0 I 2 3 1 5 6. T
A . 22 28 103 453 853 1500 2088 3958
B 25 112 933 1458 1945 3947
c 22 278 1699 3958
D 22 28 487 2243

AN ANALYSIS OF VARIANCE INDICATED THAT THERE WAS A
SIGNIFICANT DIFFEREMCE IN THE MEANS OF THE SUBGROUPS WITHIN
EACH CODING SYSTEM, THE RESULTS OF A MULTIPLE RANGE TEST
TO DETERMINE WHICH OF THE MEANS OF THE SUBGROUPS WERE
DIFFERENT ARE GIVEN IN TABLE Es THOSE MEANS WHICH ARE
UNDERLINED BY THE SAME STRAIGHT LINE ARE NOT SIGNIFICANTLY
DIFFERENT AT THE .05 LEVEL.

A CORRELATION BETWEEN THE SCORES AND THE ACTUAL LOUSE
COUNT WAS PERFORMED AND THE RESULTS ARE LISTED UNDER
R (CORRELATION COEFFICIENT) 1N TABLE F FOR EACH CODING
SYSTEM, A TEST SHOWED THAT THE CORRELATION COEFFICIENT FOR
CODING SYSTEM D WAS SBIGNIFICANTLY LOWER THAN THE CORRELATION

COEFFICIENTS FOR THE OTHER SYSTEMS AT THE .05 LEVEL.
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TABLE F

CorreLATION COEFFICIENTS FOR THE CoDiING SysTemMs

SYSTEM R w !
A +82 87
8 «86 <87
c 81 .85
(¥} .68

THE SUBGROUPS WITHIN CoDING SYSTEMS A, B, AND C wHICH
WERE NOT SIGNIFICANTLY DIFFERENT FROM EACH OTHER WERE COM=-
BINED AND A NEW CORRELATION COEFFICIENT WAS CALCULATED FOR
THEMse THESE NEW CORRELATION COEFFICIENTS ARE LISTED UNDER

r! In TaBLe F.
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SUMMARY AND CONCLUSIONS

THE PRIMARY OBJECTIVE OF THIS WORK WAS THE EVALUATION
OF SEVERAL CODING SYSTEMS USED TO ESTIMATE THE DEGREE OF
LOUSE INFESTATION ON CHICKENS. ON THE BASIS OF THE DATA
COLLECTED AND STATISTICAL TESTS PERFORMED, WE NOW SUMMAR|ZE
OUR CONCLUSIONS,

IT WAS FOUND THAT THE LINEAR RELATIONSHIP BETWEEN THE
SUBGROUPS OF THE CODING SYSTEMS AND THE ACTUAL NUMBERS OF
LICE, WHICH HAD HERETOFORE BEEN ASSUMED, ACTUALLY EXISTED.

THIS WORK ALSO INDICATED WHICH OF THE FOUR SYSTEMS
TESTED WERE PROBABLY THE BEST CODING SYSTEMS, Svstkns A,
B, AND C WERE CONSIDERED SUPERIOR TO SYSTEM D BECAUSE THE
SCORES FOR A, B, AND C WHEN CORRELATED WITH THE ACTUAL
COUNTS RESULTED IN SIGNIFICANTLY HIGHER CORRELATION
COEFFICIENTS THAN SYSTEM De SINCE SEVERAL POINTS IN SYSTEM
A WERE NOT SIGNIFICANTLY DIFFERENT, SYSTEM A WAS CONSIDERED
INFERIOR TO SYsTEMs B aAnD C, SYSTEM B cCOULD BE CONSIDERED
SUPERIOR TO SYSTEM C BECAUSE THE METHOD OF DETERMINING THE
SUBGROUP THAT REPRESENTS EACH POPULATION OF LICE MOST
ADEQUATELY 1S LESS ARBITRARY AND BECAUSE THERE ARE MORE
sSuBGROUPS, SYSTEM C, ON THE OTHER HAND, 18 MUCH FASTER
TO USE.

IT WAS FOUND THAT WHEN THE POINTS IN SysTems A, B, AND
C WHICH WERE NOT SIFNIFICANTLY DIFFERENT WERE COMBINED, THERE

WAS A SLIGHTLY HIGHER CORRELATION (r! IN TasLe F).
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A SECOND OBJECTIVE OF THIS WORK WAS TO DEVELOP A
PRACTICAL TECHNIQUE FOR REMOVING AND COUNTING THE TOTAL
LOUSE POPULATIONe. THE TECHNIQUE FOR DOING THIS, WHICH WAS
FOUND TO WORK WELL IN THIS CIRCUMSTANCE, HAS BEEN DISCUSSED,

IT BECAME APPARENT AFTER THIS WORK WAS BEGUN THAT,DUE
TO LIMITATIONS OF TIME AND FACILITIES, THERE WOULD BE SOME

QUESTIONS THAT COULD NOT BE ANSWEREDs. |T WAS IMPRACTICABLE,
FOR EXAMPLE, TO DUPLICATE THIS STUDY USING DIFFERENT BREEDS
OF CHICKENS OR DIFFERENT SPECIES OF LICE WHICH INFEST
CHICKENS., HOWEVER, IT I8 FELT THAT THIS STUDY WAS A
DEFINITE STRIDE FORWARD, A8 IT TESTIFIED TO THE MERIT OF
USING CODING SYSTEMS AS RAPID AND SIMPLE METHODS FOR

ESTIMATING LOUSE POPULATIONS ON CHICKENS.
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ABSTRACT

AN EVALUATION OF SEVERAL CODING SYSTEMS, OR ARBITRARY
SETS OF NUMBERS, USED TO ESTIMATE LOUSE POPULATIONS ON
CHICKENS WAS PERFORMED. [NCLUDED IN THE STUDY WAS THE
DEVELOPMENT OF A TECHNIQUE FOR THE REMOVAL OF LICE FROM
CHICKENS AND A TECHNIQUE FOR MAKING ACTUAL LOUSE COUNTS.

THE PROCEDURE INVOLVED CONSISTED OF CODING, BY 4
CODING SYSTEMS, THE LOUSE INFESTATIONS ON 79 INDIVIDUAL
CHICKEN HENS., EACH CHICKEN WAS THEN FUMIGATED AND THE
FEATHERS FLUFFED TO REMOVE THE LICE AFTER WHICH COUNTS WERE
MADE USING A STEREOMICROSCOPE. THE RESULTING NUMBERS WERE
SUBJECTED TO SEVERAL STATISTICAL TESTS WHICH INDICATED
THAT THERE ARE LINEAR RELATIONSHIPS BETWEEN THE NUMERICAL
SYMBOLS AND THE INFESTATIONS THEY ARBITRARILY REPRESENT.
IT WAS ALSO FOUND THAT DUE TO THE IMPROPER SPACING OF
VALUES, THE ACCURACY OF ONE CODING SYSTEM WAS INFERIOR TO

THE OTHER THREE SYSTEMS,
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