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SOME OBSERVATIONS OF FEEDING STATIONS, 
FOOD AND BEHAVIOUR OF THE 

NORTH ISLAND SADDLEBACK 
ON HEN ISLAND I N  JANUARY 

Ily D. 1'. 1 1 d E R T 0 h ~  
Il'ilrllife Urcrncl~, Deki. of I t ~ l e r t ~ n l  A/Joirs, A~tcklr~i~t l  

- 
IN1'KOIIUC7'ION 

A stutly of S;tdtlleback (P/ti/eslr~~~tr,s ctrrrrtrc~c/~cfrr.c ~.rcf~t.stcler) on 
Hcn Island begun in August 1963 (see studies by Atkinson, Nl;tckbur~i, 
Kentlrick and Skcgg 1964) was contit~uetl in January 1964, in con- 
,junction with the Wiltllife Branch, Department of Intcrnd Affairs, 
Satldleback tr;rpping operations mentioned elsewhere (Mcrton 1965) . 

This  paper records the observations made by the team ol' Orni- 
tI1ologic;d Socicty menlbers that assisted the Wildlife Branch to trap 
and transfer S;ddlel~acks, i.e. A. and G. Haskctt, 1). , I .  Campbell, 1). K. 
Ellis, , j .  Ewen, G. and M. ,J .  Hogg, J .  L. I<enclrick, 1. Kcrr, N. ,J. Letlg;lrtl, 
M. G. Macl)onaltl. G. ,I .  H.  R,loon, L. C .  Shi~ilcr, K. H. Sibson, 1'. 1). G. 
Skegg, 11. M. Wdters  and the writer, who lctl the party It is tllc 
rcstrlt oL ;I teanr effort by a11 concerned. 

FEEDING STATIONS 
A total of 88 Secding olxervations wits m;tdc, 42 oS which were 

timed ; ~ n d  involved 374 minutes (see T;~l,les I ;tnd 11). l 'hcse observ- 
ations are ope11 to the criticism that, due to t l i s t~~r lx~nce  created by 
tri~pping, I~irtls may not have been I~ehi~ving norn~ally. However, care 
was taken to make notes only of I~irtls which were apparently unl~erturl)etl 
ant1 some I~undrccls ol yards from trapping sites. 111 timed ol~scrwtions 
somc biits in Llvour of birds feeding on or near the ground may h;~vc 
occurred, 21s these are presuniably more easily ol,scrvetl. We consider 
it worthwhile t o  publisl~ this data since at  present little inlornwtion is 
;~wi l ; i l~ le  on  the ,Jan~c;iry lectling 1,ehaviour o f  the spccics. Further 
study will vcril'y the validity of these ol~servations. 

TABLE I - FEEDING STAT'IONS O F  T H E  NOKI 'H ISLAND 
S.AI)I>LEBACI( ON HEN ISL..~\NI) -- JANUARY lWi4 

No. or 
1:cctling S t a t i o ~ ~ s  Ol)serv;~tions %, of ' l 'ot;~l 

Aerial Fectling 3+ feet al)ove ground O 0 
Aerial I'ecding within 3 feet of ground 0 0 
C:;~nopy foliage (esclurling tufted crowns) 23 26 
Foliage of ral~bage trcc, nikxu, astcl i ;~~,  ctc. 3 4 
Understorey foliage 4 5 
Dead foliage .I 5 
Fruit 13 14 
I b - k  of upper I~ri~ncllcs, and twigs 16 18 
Hranch axils 2 2 
Dead br;~nchcs 2 2 
Holes 1 1 
Holcs 4 3 
Ground 16 18 

- -- 
TOTAL 88 100 - 
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i\ posible change of Seeding stations seemed to have occurred 
since August, with 26:x, of observations being in canopy foliage (9%, 
in August). Hirtls observed feeding on the ground, however, remained 
at this feedin5 station for much longer periods than in August. Of 
timed observat~ons, 47% of the time was spent on the ground (33%, 
in August), 17% in canopy foliage (2401, in August) antl 36% on  holes 
m t l  branches (43% in August). 

Tt\KLE I 1  - TIMES SPENT HY SAIIDLEHACICS IN T H K E E  
GROUPS O F  FEEDING STATlONS O N  HEN ISLAND - 

JANUAKY 1064 
Total time of 

Feeding Stations No. of birds observations 
observed (Minutes) Oj, of Toti11 

In foliage 15 63 17 
Rranclles/ Imles 15 134 36 
On ground 12 177 4 7 

- -- - 
T O T A L  4 2 374 100 

-- ~ 

FOODS 
T h e  ; ~ p p ; ~ r e ~ i t  movement to canopy foliage could possihly be 

explained by the abuntlance of fruits antl berries at this station during 
January, which were not ;~v;rilable in August. ?'al>le 111 shows that ;I 

large proportion o f  berries was taken in January. There is no reason 
to suppose that clisturl~ance of birds would h;we ;~lfccted foods takcn. 

'I'wcnty olxervations were made in which food was identified. 

~ ' I - \ H L E  1 1 1  - FOODS O F  SADDLEHACKS ON HEN ISIAND - 
TANUARY I!)(i-l 

Footl No. of ol~~ervat ions 

Caterpill;~rs 
Spiders and centipctles 
Wetas 
I%erries of five finger (ATeopnnnx nl.borelr:r~) 
Ikrries of karaka (Coyynocrirl)u.v lne-oig(rln) 
Green herries of taup;~ta (Coprosmti w p e m )  
Rcrries o l  Co/~ros~rin mcrc~mm./~n 
Fruit of H;~ngehangc (Ge,rio.sto~t~o lijiir.slr.ifoliir~,l) 

One female Saddleback was seen on 31/1/64 by D.V.M. in 
sustaiuetl level flight for a distance of approximately twenty feet, as it 
llew from a karaka tree to a fivefinger carrying a ripe karaka berry in 
its bill. It  perched on a limb fifteen feet above the observer and at  once 
took the berry in the claws of one foot, "parrot  fashion." Pieccs of 
flesh were then torn off the berry as it was held firmly against the 
limb with one foot. After about thirty seconds of feeding in this 
manner, the stone, with fragments of flesh still attached, was dropped 
to the ground. A second feeding observation on ripe karaka berries 
recorded by M.J.H. was of a sin~ilar pattern. 

As in August, litter invertebrate fauna was abundant and varied, 
Ijut ;In examination of c:anopy bra~nches antl foliagc by l).,].C. rcvcaletl 
that scille illsects were now virtui~llv i~bscnt, as were their egg cascs, 
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lountl previously under  Ixtrk. A l t l i o ~ ~ g h  cockro;~chcs were still numerous  
in ;I variety o l  situations, in pitrticular under  kanuka bark, their  eggs 
wcrc n o  longer found unde r  bark as they h ;~d  Ixxn in August. 

1)KINKlNG i\Nl) B A T H I N G  
Five t lr inking ol~scrvations were obtained, four  ;it tlie c:mp 

water hole (L.C.S.) and  the  other,  a l te r  a showcr on 1 1 / 1/64, w h c ! ~ ~ .  it  

bird was seen to  t u rn  ;dmost upside down to  re;tcli drops  of .water  on  
the undersides of Cofiro.rtt~ci n ~ r r c ~ ~ o c r i ~ p n  leaves (I1.V.M.) . T h y  o1,'Scrv- 
ations m;~t le  ;it the water hole werc all obtained o n  8 /1 /64 ,  a n  u~~usu; l l ly  
warn1 day, when L.C.S. spent  from 1 1  a.m. to  4 p.m. in ;I hide: photo- 
graphing I~irt ls  seeking water. I 'his water-hole was constantly ;~ t tc~i [ te t l  
Ily ~ ~ u n i b e r s  of birds of several specics m t l  was i~pp ;~ ren t ly  the  only 
source of fresh water in the  area.  

J)uring this period four  single Satltllcbi~cks ;~ppc ;~ re t l  and  drank.  
It is no t  known whethcr these were different intlivitluals o r  not. l ' h c  
lirst was prcscnt lor ; t l~out  two minutes, only five sec:on:ls o l  which wcre 
i~ctu ;~l ly  spent  in drinking. l ' h c  remaining three birtls wcrc present lor 
only ;I few seconds each, w11e11 they drank. S u l x e q u e ~ ~ t  ol~servers f r o n ~  
this hide failed to obtain further S ~ ~ t l t l l c l ~ i ~ c k  dr inking rccortls, : ~ l t h o u g l ~  
;I large n u ~ n l x r  oS hours werc involved. Considering t l ~ c  illtensity of 
local t rapping opcr i~t ions  this is not  surprising. 

i\ltlmugh many i~steli;\s a n d  to l laspcrmu~ns  wcre S o u ~ ~ t l  to  c.ont;~in 
water, no dr inking o lxcrwt ions  werc obt i~inet l  I 'ro~n thcm. T h e  import-  
ance o l  such cl)i l~hytes in providing water for I)irtls t l u r i l~g  dry pcriotls 
is n o t  known. 

IG. J. H. Moon 
I - Male North Island saddleback bathing on Hen Island. 
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Mr. C. ,I. H. Moon, who was present on Hcn Island again for 
nine days during late December 1964, has kindly made available his 
notes on drinking and bathing of Saddlebacks. Over six days he spent 
a total of thirty hours in a hide near the camp water-hole but  his 
observations are incomplete in that they cover periods from mid-day 
until early evening only, when the water-hole was in direct sunlight. 

Sadcllebacks were seen drinking on six occasions averaging about 
oncc every four hours during the heat of the day. Drinking usually 
lasted for about ten seconds but on two occasions, when birds remained 
to bathe, they were present for forty seconds. Both the acts of drink- 
ing and bathing were performed in a similar manner to that of most 
other passerines, in particular l'ui (Prosthemndura nouneseelnndine), with 
much gusto and nervous energy expended. In  the case of drinking 
the bill was plunged into the water and then elevated briefly to aid 
swallowing. When bathing the birds would squat down for brief 
periods in shallow water while they dipped their heads under to  throw 
water over their backs and flapped their wings to send up  showers of 
spray. Following this, the now bedraggled-looking Satldlebacts would 
adapt a more upright stance to  assist drainage of their apparently sodden 
plumage. ti hurried IluHing of the plumage completed the toilet, after 
which birds would immediately return to cover without preening. 

COUK1'SHII'-FEEDING AND FANTAIL ASSOCIATION 
0 1  the 88 recortlctl observations, 7 involved courtship Feeding 

of the female by the male, and on 11 occasions Fantails (R. fzrligi~roslr 
plncttbili,~) were associating with feetling Satltllcbacks. Of the latter 
observations, one was o l  20 minutes duration, when a Fantail was in 
continuows attendance on a pair feetling on the ground (L.C.S.) . A 
sccond was of a Fantail seen following a pair for 150 yards (G.J.H.M.). 
Both courtship [ceding and Fantails asociating with Saddlebacks were 
in evidence during the Hen Island expedition of August 1963 and have 
been discused at length by Blackburn (1964). 

CONCLUSIONS 
I. Jn Jimu:lry most S;~ddleback family parties and pairs wi thout  young 

adhered strictly to a well defined territory which they defended. 
2. Courtship fecdirig of the female by the male took placc in January, 

although prol~ably less frequently than it did in August prior to 
nesting. 

3. In  January, as in August, insects comprised the bulk of the diet, 
;~lthough some birds were found to feed to ;I greater extent on  the 
wealth of I~errics available to  them during summer. 
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FEEDING STATIONS AND FOOD OF 
NORTH ISLAND SADDLEBACK I N  MAY 

By I .  A .  E .  A T K I N S O N  
Iloln~ry L)rmwtt ,  Depn7 lmrtrt of &renLz/r~ cord Itrtlrr~lt rol Ke~ecr~ch ,  

Lozue~ H u t /  

1NTKODUC:I'ION 
Further olxxrvi~tiol~s of the feeding statio~ts and foods of North 

Islatttl Satltlleback (Plti1e.st1~rrrzr.v ctlnctnc~rl(rtrt.s nrfzrsrrler) were n~atle on 
Hen Islancl by a combined Wildlife Branch - O.S.N.Z. - D.S.I.K. party 
betwecn the l ltln and 21st R3;1y, 196.5. l 'he party, lccl by Mr. 1). V. 
Mertoti, inclucletl Panicla J.  Atkinson, Angela M. C;umpbell, Rdessrs. 
I<. C. Atkinson, 1). J .  C;rnipl~ell, A. M. C. Ilavis, 11. K. Ellis, ,J. L. 
Kendrick, N. J .  Letlgard, K. H. Sibson and the writer. All lncn~bers 
contributctl 01~serv;ttions so that this paper is again the result of ;I 

tean~ effort. T h e  tnethotl of recording is sintilar to that used ~~reviously 
(t\tkinson, in press) . l 'he results c;un be comp;~rccl with e;trlicr stidies 
on Hen Islitt~tl n ~ ; ~ t l e  in August ;tnd ,j;tn~~;lry (Atkinson 1964, R,Ierton 
1966) . 

FOODS 
As was foutttl by previous parties, the I,ulk ol' I'ootl t;tkctt by 

S;ttltllcbacks appears to be insects. In  4 2  cases it was possible to be 
reasonably certain of the type of food taken (Table 1) .  

TABLE I-FOODS O F  SADDLEHACK ON HEN ISLAND: MAY, 1!)65 

Food No. o f  observations 

Caterpillars, beetle larvae 10 
Cocoons of case moth 3 
Flower buds of fivefinger (hreoparrox ctrbore~wr) 3 
Fruit of fivefinger (hTeopancrx crrbomrm) 8 
Fruit of lioupar;~ (I'seudopnnclx lessottii) 1 
Fruit of pate (Schetflera cligitntu) 4 
Berries of inkweecl (Phytolacca octcttrtlrrr) 1 
Berries of nightshatle (Solanz~nz ~~od i f l ono t r )  I 
Seeds of rcwarewa (Knight ic~ excelsn) 1 
Nectar (?) of puriri (Vilcx 11tcet1s) 8 
Water 2 

- 
, - 1 otal 42 

Satldlcbacks feeding at  puriri flowers visited e ; d i  flower Eor ;I 

Tew seconds and probed into the flower centre with the bill, probai~ly, 
but not certainly, taking nectar. T h e  most abuntl;~nt source of nectar 
911 the island during May appeared to be kohckohc, the flowers of 
which were being visited frequently by Bellbirtls and Tuis, but a p p r e n t -  
ly not by S;~cldlcbacks. 

Following two or  three days without rain, 1.L.K. saw ;I S;ttltllc- 
back drinking droplets of water hanging from ri'pe fivcfiugcr berries. 
However, during a wet spell, 1C.C.A. saw a bird drink twice from thc 
I~owlecl b ; d  portion of a live kilritka l e d ;  each time the head was 
first lowered m d  then thrown right lxtck. 



8 N O T O R N I S  Vol. XI11 

FEEl~ l iVG SI 'ATIONS 
Most o l  the olxcrvations could be classified according to the type 

of l'crcst in which they occurred (Table 2 ) .  More than half were of 
birds fcctling within a qu ;~r te r  o l  a mile of the ca~np-site a t  Dragon's 
Mouth Cove. T h e  forest types in this area are pohutukawa, kanuka, 
~ ~ o l i u t ~ ~ k ; ~ w a - l ~ ~ ~ r i r i  a i ~ d  taraire-tawa. T h e  figures suggest that pohutu- 
kawa and kanuka forests were preferred to thc other forest types. 
Furtller cvit1erlc.e t h t  this is the case is given by Atkinson and Camp- 
11~11 (in prcss) . 

TAHI,E 2 - OHSERVAT'IONS O F  SADDLEHACK FEEDlNG I N  
11ELATION 1'0 VEGETAI' ION TYPES O N  H E N  ISLAND: 

MAY, 1965 
- * 1 y p e o f  Vegetation No. of times when feeding 

observations were recorded 

ICanukii lorcst 15 
l'uriri-kanuka lorcst 
1'. . k, 

2 
.~wa- m u k a  l'orest I 

l 'uriri-taraire-ti~w:~ forest 5 
7'. . ' ‘iralre-taws forest 2 
Pohutukawa-puriri lorest 2 
I'ohutukawa coastal forest 14 
Other  types o l  vegetation 2 

Tota l  43 

A summary o l  the  recorded feeding stations is given in Tab le  3. 

TABLE 3 - FEEDING S T A T l O N S  O F  T H E  SADDLEHACK 
O N  H E N  ISLAND: MAY, 1965 

Feeding Stations No. of Oj, of To ta l  
observations 

Aerial feecling 0 0 
Live foliage of vegetation canopy (excluding 

tufted crowns) 30 12 
Live I'oliage of cabbage tree and epiphytic 

collosperinum 4. 1 
Live foliage of lower br;~ncllcs and  understorey 8 3 
1)eacl foliage and vine stcrns 9 4 
Flowers 9 4 
Flower buds 4 1 
Fruit  19 8 
Twigs (living a ~ l d  dead) 23 10 
I h r k  of branches and limlx 59 24 
Hr;~ncIi axils, fissures, holes I G 7 
D e ; d  branches and litnbs 16 7 
I3x-k of trunks 9 4 
Ground 36 15 

- - 
Total  242 100 

'There was nothing to suggest that the birds used different feeding 
stations a t  different times of the day, so far as could I x  detected from 
fragnientary obscrv:ttio~>s oT many birds. 
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In many of the foliage o l x e r v a t i o ~ ~ s  the birds appe;~rct l  to be 
taking insects, sometimes by 11;1nging upside down and searching the 
iunclcrsitles of lei~ves. D.,J.C. saw one I~ircl use its IJill in the manner  
o l  a IXIIJCT knil'e while removing ;I caterpillar from ;I rolled leaf oL 
Cof~rostnct n~ctcrocrrvpn. N.,\.L. saw ;I birtl hold ;I rolled clci~tl leal' i r ~  
its foot while the bill probed inside. T h r e e  or  more ol~servations of 
feeding anlong foliage were m;~tle with e ; ~ h  o l  the following species:- 
cabbage tree (Corrlyline cruslro1i.s) , k ;~nuka  (Le /~ tospern lun~  e~.icoirles) , 
kawakawi~ (Mncropiper e x c e l s ~ ~ n ~ )  , mapou ( M y ~ s i n e  n~~s t ro l i s )  , poln~~t t r -  
kawa (!\let~osideros excelscr) , and  t imi re  (Bcil.sclttt~ierlicr (crwire) .  Cater- 
pillars werc motlcrately a l~un t l an t  in the uppe r  foliage of k;~ttuk;r i ~ t  
this time of the year. 

Of thc birds feeding in lroles and fissures, and irntlcr bark o l  
l ~ r ; ~ ~ ~ c h e s ,  l i n ~ l ~ s  or  trunks, five or  more were rccortlctl in each ol' the 
lollowing species:- Co/wosmcr inacroc(rrpo, fivcfingcr (hreofirtnc~x 
nrbore~rin) , katnuka, m ; ~ l ~ o e  (Melicytzts r (~n~ i f lur z~s )  , 11ti1po11, ~ J O ~ I U ~ L I ~ ; I W ; I ,  
p ~ t r i r i  (Vilex l ~ t c e x s ) ,  and  taraire. Several birtls were s e w  using their 
~ r p l x r  m : ~ t ~ l i b l e s  21s levers. O n e  birtl picked u p  :I 1,iec.c of Imrk with 
its foot ;ind cx;~minetl  it (D.J.C.; A.M.C.) ant1 I saw ;I bird use its Loot 
to  lever ou t  :I piece of bark from ;I k;un~rka trunk. 

Twenty-five of the 36 birds feeding a n  the ground werc in l i t ter 
and,  of the 21 cases where the forest type was tletern~inetl, IS werc ill 
pohu tuk ;~w;~  co;~st;d forcst, i.c. in litter consisting of ;I varying mixture  
of poliutukaw;~, ka rak ;~  (Co ly t roc t t~~ /~~ t . s  Ir~euigctl(t), coprosnla, wllau 
(p:ntelec~ rtrbowscet~s), ntalnoe, kaw;lk:~wa and  sometimes puk;tnui (Mevytn 
srnclctirii) leaves. A.M.C. saw ;L bird flicking aside lc;~ves with its bill 
unti l  a patch of h r e  soil was exposed, some S i n .  in clianletcr, ;mtl 
I\.M.C.D. noted ;I bird probing in to  the soil. N o  birds were seen 
leeding in the l i t ter of the mature tilraire Sorest. 

Five other  observittions of ground feeding. were o l  birds fcctlittg 
on  logs. N.,l.L. saw ;I male birtl hack systematic;~lly tllrougli ;I (i ill. 
t l ian~eter  rottell log, 12 in. long, until it was reduced to ;I heap of debris. 

Tab le  1 sun~niarises the results of the timed ol~servations matlc o l  
Si~tltIlcb;~ck feeding. T imed  observations were begtrn otily after the 
birds ;tppearetl to bc taking little notice of the ol~server ;111tl the times 

7 7 recorded are i tpproxi~nate.  l w o  birrls timed a t  the same station werc 
consicleretl ;IS two sep;mte  obscrvi~tio~is and  the times I'or c;icll bird 
added. 

T A B L E  4 - T I M E S  S P E N T  HY SAI)I)LEHACI<S IN T H R E E  GKOUI'S 
01: FEEDLNG S T A T I O N S  O N  H E N  ISLANI): IvIAY, 1965 

Total time of 
Feeding Stations No. of birds observations Percentage 

observed (min.)  of total 

Among u p l x r  l o l i , ~ ~ c ,  truit  ;IIICI llowers 20 137 .34 
i\tnong lower tolt,lge and l ~ r k  ot 

b r , ~ t ~ c l ~ c s ,  l i ~ n l ~ s ,  c t ~ .  2 3 137 34 
0 1 1  g ro iu~ t l  1 I 124 52 

- 
7 .  

- -- 
1 otal 54 3'38 100 

DISCUSSION A N D  SUGGESTIONS F O K  I W K T H E R  STUDIES 
T h e  olxervations of S;ctltllelx~ck leeding stations niade on He11 

Tslmtl by the 1!)63, (+I and (i5 parties ;trc ~onnparctl  in l ' ; ~ l ~ l c  5. 
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TABLE 5 - COh4l'AKISON O F  SADL)LEBACI< FEEDING 
STATIONS: 1963 - 65 

- 

% of Observations 
May 1965 August 1963 January 1964 

Feeding Stations (Data from CData from (Data from 
present paper) Atkmson 1964) Merton 1966) 

Canopy foliage 13 17 30 
Understorey foliage 3 6 5 
lle;~tl l:oliage 4 8 5 
Fruit 8 1 14 
Branches, linibs, twigs 34 29 18 
Branch axils, holes, dead branches 14 4 5 
Trunks 4 11 5 
Ground 15 2 1 18 
Othcr stations 5 3 0 

- - - 
Total  100 100 100 

242 205 88 
observations observations observations 

in 10 days In 10 days in 28 days 

'I'he study of August 1963 did not separate twigs from branches, 
nor branch axils and holes from dead branches. I t  would seem wortli- 
while to do this i n  future so that food sources can be localised (see 
Atkinson 1966). 

These figures suggest trends in the use of several groups of 
feeding stations that may be related to seasonal variation in  the distri- 
bution of insects. However, repeated observations a t  these and other 
times of the year will be necesary before definite conclusions are possible. 

What is clear is that the North Island Saddleback uses several 
feeding methods to eat a wide range of foods from a wide variety 
of feeding stations distributed through all levels in the forest. There 
is no clear indication of how food might limit the numbers of Saddle- 
backs on  Hen  Island or elsewhere but  a few suggestions that may help 
to answer this question are as follows:- 

1. Results to date have been based on fragmentary observations of 
many birds and nlucll useful information can be collected in this 
way. I t  would be of value also, by colour-banding, to examine 
the daily pattern of feecling in particular pairs of birds. Measur- 
ing the proportion of day spent feeding could indicate the times 
of year when food is most scarce (see Gibb 1954). 

2. We d o  not yet know the foods fed to nestlings; these may differ 
from those eaten by the adult. Use of an artificial nestling (see 
Betts 1954, 1956) could answer this question. 

3. Judging by the number of instances (42 in May) when it  was 
posible to identify the type of food taken, a party concentrating 
on this aspect could achieve valuable results. 

4. S-nmpling for invertebrates. By sampling feeding stations that are 
visited frequently by Saddlebacks as well as sampling particular 
places in the litter, branches, or foliage where Saddlebacks have 
been seen feeding, it nlay be possible to understand why particular 
stations are visited more frequently a t  one time of the year than 
another. 
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A C K N O W L E I X E M E N T S  
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Dr. E. ,I. Gotlley for helpful criticisms of the mitnuscript of this paper. 

REFERENCES 
ATKINSON, I .  A. E., 1964:Feadinp Stations and Food of North Island Saddleback in August. 

Notornis 11: 93-97 
, 1966: Identification of Feeding Stations of Forezt Birds in New Zealand. 
Notornis 13. 

ATKINSON, I .  A. E.; CAMPBELL, D. J. ( i n  press): Aspects of the Habitat of Saddlebacks on 
Hen Island. Proc. N.Z. Ecol. Soc. 13. 

BETTS, M.  M., 1954: Experiments wi th an artificial nestling. Brit ish Birds 47: 229-231. -- 1956: Further experiments w i th  an artificial nestling gape. Brit ish Birds 49: 
513-215. 

GIBB, J. A,, 1954: Feeding Ecology of Tits, wi th notes on Tree Creeper and Goldcrest. 
Ibis 96: 513-543. 

MERTON, D. V., 1966: Some Observations of Feeding Stations, Food and Behaviour of the 
North lsland Saddleback on Hen Island i n  January. Notornis 13: 3-6. 

SHORT NOTE 
p- 

SI 'KONG H O N I N G  INST'INCI '  IN A SI'Opl'LESS ClIAKE 
Near I'irongia, in the T e  Awamutu district there are several 

s w ~ m p s w l ~ i c l i  contaitt Spotless Crakes (1'. I~tb~retr.si ,s) .  O n e  of thcse 1)irtls 
was caught and  killed by ;I cat on a htrm two miles south o l  I'irongia. 
l ' h i s  led to further inquiries being m;ttlc ; ~ n d  it w;ts loutrtl that  this 
small shy rail w;ts qui te  cornnron in ;I suTarnp on Mr. H.  I<. tle 7'11ierry's 
property. However, this swtnlp was shortly to I:c I)urnctl and  clei~retl. 

In order  to try to save some of  these birds Srom ;tlmost certair~ 
tlestruction, it MW decided t o  c;ttcll ;is many o f  them ;is possihlc, Ixrnd 
t l icn~, ;~n t l  ~ h c n  relc;isc them in ;I suit;tl)lc swanrp near the Hamilton 
, junior  Natur;~lists' C lub  Lodge ;it 0p:tr;tu. With  the aid o l  ;I party 
I'roni thc Club,  mist-ncts were set u p  across thc sw;unp a n d  the 
vegetation systematically I)caten tow;trtls the nets. T w o  birds wcre 
caught and,  after I);untling, relc;tsetl. l 'hey were in excellent condition: 
and alter k i n g  in c;rptivity for only five hours, they immetliatcly tlis- 
;tppe;~retl into cover. T h e  date  o f  this operation w;ts 5/12/64. 

On 22/1/65, i~ lmut  six weeks later, Mr. 11. V. Mcrton, Wiltllil'c 
Ollicer, Auckl;tntl, ;rssistetl with another nett ing operation in Mr .  
tie T'hierry's swamp. Th i s  time only one birtl was c;tpturccl; and to 
the amazement oS a11 it M~;IS found to be i);tndetl and to be one ol' 
two birds previously c;tught. Hy the shortest route,  it Il;~tl travelled 
;tt least 15 miles from the point of rele;~sc back to  precisely the same 
spot wherc it wits first c;~pturctl ;tnd now 11ad been rec;~pturctl .  

Reports of the Spotless Cr i~ke  in previous isues of Wotornis 
indicated that the bird was a weak flier, ;IS flights wcre ol short  
duration before the bird tlroppecl into cover. Oliver quotes R. S. Bell 
as having seen a longest flight of nine a n d  a hal l  yards. Uucldle records 
a flight of twenty yards. 

I t  is hard  t o  imagine that this birtl would have ~ n a n a g e d  to  
return in such ;I short  time across country ;rbouncIing in various pre- 
dators, i d  including in the terrain the bush covered range of Mt.  
Pirongia, unless capitble o l  sustained flight. I'erhaps this species flies 
more  dur ing night time. 

\Vhen the bird wxs re1e:tsetl on the second occ;tsion it fiew a n d  
~ l i t l e t l  about  seventy yards, (low11 into ;I valley. When  last sighted i t  
w:ls still flying strongly. - I O H N  I<I:NDKICK 
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IDENTIFICATION OF FEEDING STATIONS OF 
FOREST BIRDS I N  NEW ZEALAND 

13y I .  A .  E .  ATKlhlSOhl 
l lo/ntly 1~iui . s ion L)epor/,rretlt of Scientific ontl Itlrl~rslrinl Resenrclr 

1.ozuer H ~ r l l  

IN?'KODUCTION 
7 .  I he food and feeding behaviour of most New Zealand forest 

I~irds, I~o th  native and introduced, are not adequately known. Apart 
from its intrinsic interest, this information is needed to understand 
f.  ,tctors controlling bird numbers. In the case of r i m  birds, knowledge 
ol' their footl is essentiicl when control of tlie habitat is planned in 
order to maintain or increicse their numbers. Analyses of crop contents 
;ire usually not possible; analyses of droppings are diHicult, and because 
of breakdown within the alimentary can;cl, many foods taken leave no 
trace. Iluring spring the food given to nestlings can sonietimes be 
ol~scrvctl, ;~lthough this may tlifier from that of tlie adult. For most 
of the year it is usually tlillicult to see wh;ct footl is taken, especiiclly 
in tall I'orcst. 

A n ~ t h e r  ;cppro;~cIi to tlie study O F  Feeding habits in Corest birds 
is to record the bircls' fcetling niethotls and the precise position within 
the community where Seeding is taking place, i.e. the feeding .slation. 
Numerous records together give a picture of the frequency with which 
each station and feeding nlethocl is used. An example of this ;~pl,ro;cch 
i~ppliecl to pine forest in New Zealand has been pul~lishecl b y  Gibb 
(1961). Subsequent smlpling at  leetling stations can est;cl~lisll what 
particular foods are avail;cl,le, though not necess;~rily which arc being 
ca ten. 

T h e  method described here w;cs developed particlil;~rly for study- 
ing S;dtlleb;ccks on Hen Island. However, the study by Merton and 
my own obser:cvtio~~s show that the method can sometimes be useful 
I'or other birtls in New Zcalantl forests. T h e  main requirement is ;I 

systctnictic procedure for distinguishing feeding stations quickly and 
recording the position o l  ex11 station within the forest. Fcctling methods 
and errors that c;cn IIC ;cvoicletl are ;tlso tliscussctl. 

FEEDING LEVELS 

Some species feed consistently more ;ct one height than another. 
For example Hartley (1935), in his study of English titmice, found 
that eitch species had a characteristic height distribution of foraging 
;cctivities with preferences for certain species of trees and p;irts of trecs. 
T h e  height distribution of some species varied se;~son;~lly. 

T h e  height ict which ;I single bird is feeding can be estimated. 
If ;I I~irtl  is moving continuously or i f  ;I flock is encountered, it is 
easier to record the range of heights or vegetation storey in which 
J'cetling is taking pl;ccc. T h e  following sc.hcme is suggcstctl (Fig-. 1 )  :- 
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Fig. '1 - Division of forest storeys for recording positions of feeding 
stations. Note that in this diagram tree ferns are prezent in the 
canopy, upper and lower understorey. 

I .  Cn,ro/)y. l ' h c  uppermost storcy ol' tree c:row~~s, ~lnsli:~tlctl I)y 
otlicr crowis.  

2. U/)/wr ~oct/e,:c.torey. i\ storcy ol' 1)l;lnt crowns (< ( i  St.) shntletl 
1)y the canopy. 

3. L.oroer ~rntle,:c./o~.ey. A storcy ol' shrulx,  trcc I'crns, ctc., I'roni 
l - (i ft. in height, sh;~tlctl by tlic ca~iopy.  

4. (:,-o~o~ri-storey. l ' h c  lower~nost storey consisting ol' plants with 
growing points situated less than 1 l't. aljovc the ground, 
togetlicr with the litter. 

. l ' l~c  (i ft. level sep:lrating upper  i111tI lower understoreys in the 
;ibovc scheme is an  ;irbitrary height chosen I~cc;~usc it is the ;~pproximarc  
upper limit of I~rowsing re:rchetl by animals suc l~  ;IS tlecr ant1 goats. 

It is iniportant to make ;I clear distinction I~ctwccti ccr,~o/>y, which 
rcfcrs tn the uppermost storey of  vegetation, and  c.?.orct?~, which rcfcrs 
to the ul)l)er I n r t  of any ~ h n t  tleline;~tetl by the lxr i l~l iery  o l  its l'oli:tgc. 
It should be noted also that :I I~irt l  catching insects in tlic a i r  at ,  lor 
cs ;~mplc ,  ;I l ~c igh t  oS 5 l't., is l'cctling in tlic lower ~ll~tlcrstorey. - 

FEEDING STATIONS 
Notcs should IIC madc o l  the type of forest with, thc height range 

of its c;lnopy, e.g. rimu-r;tta/t;twa Lorcst (70-90St.) . Whcrc necessary 
thc kind of place can ;tlso be rccortletl, e.g. strcamlx~nk, cano'py gap 
caused I)y fallen tree. For some birds the time oC (lay w h e s  feeding 
occurs may be i n ~ p o r t ; ~ n t ,  because thcy cliangc tlieir l'ectlini s ta t ions  
dur ing tlic course of the clay. 

T h e  ~ni i in  categories of l'cetling stations ; ~ v a i l ; ~ l ~ l e  to l'orcst birds 
arc listed in T a b l e  I and  illustr;~tetl in Fig. 2. For s t ~ ~ t l y  QS some birds 
these categories may ncetl to 1,: sul~tlivitletl o r  new.  oncs ;~tltled., Wi th  
the  exception of ground statiolis, thc cateogrics listcd nlay be rccortlctl 
~ \ . i th in  any ol' rhc v c g c t a t i o ~ ~  storcys outlinctl ;tl)ove. 
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Fig. 2 - Feeding Stations 
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?'ul'tctl epiphytes include xtelias, collospcrntunis ;tnd some of tllc 
Iargcr ferns such as .4.rplet~izitn l(r/cctlutt?. l 'ypic;~l bark epiphytes itre 
filmy ferns (Hymertophyll~i~t~ spp.) . T h e  size r;tnges of twigs, branches, 
etc., follow those used by Gibb (19.54) in a paper on the fcctling ecology 
o f  English tits that covers scver;tl aspects of fccding bell;tv~our not 
dealt with here. 

'I'ltc growth forni of the pl;lnt in which feeding is taking place 
is ret:ortlctl, e.g. tree, shrub, sapling, tree fern, p;tlnt, clinibcr. Wliencver 
1x)ssiI)lc the plant species is itlentilictl; this inforntation can tell ~nucl i  
about footl sources and other fc;ttures of the birtl's habitat. 

In identilying the feeding station it is sometimes tliflicult to 
tlistinguisli living front dead branchcs ant1 limbs, especially when ;I birtl 
is changing its station Irequcritly. Ncvertlicless, st;ttions should be 
itlcntifietl as specificdly as possil)lc. 

Itlcally the observer would like to record the proportion of tinw 
;I bird spends searching for loot1 at each station but usually only 
isol;~tetl obserwtions are possible. When ;I birtl is watched for ;I period 
o f  time the Iceding station can I x  recorded at  regular intervals of 
4 or 1 minute. Hy stag~ering the recording times, the feeding of two 
or tllrce birtls can somcttlnes be followed sintult;tn~'~usIy. With ;I Ilock. 
only ;I gcner;tlisetl st;ttc~nent of tlie feeding stations 11i;ty I,e possible. 

On occasions the footl taken will be seen. T h e  intportmcc of 
trying to see ex;lctly wli;~t footl is taken rather thirn surmising cannot 
be too strongly emph;~sisctl. For cx;~niplc ;I White-eye visits a flower 
cluster and plunges its head into the centre of ;I flower. It nlay bc 
drinking nectar or it may be sc;trching for insects but even with 
binoculars it is ditficult to be certain. 

Some I'cecling stations are used ;IS sources of water. For cxanlple, 
hlr. ,I. L. Kcntlrick (pers. comni.) saw n Hush I'igeotl tlrinking frorn 
tlie leaf bases of epiphytic collos~~ermunts, even tllough ;I streant was 
Ilowing close by. Hollows in tlie forks of trees ant1 rain drops on 
leaves itrc also usecl ;IS sources of water by birtls. 

FEEDING XIETHODS 

Careful notes should be taken of the exact ~netltotl o l  feeding 
;IS tlillerent species are ;ttlal~tetl to take tlift'ercnt foocls from the same 
feeding station. Gibb (1961) in his pine forest study, fou~itl  Whitclieatls, 
White-eyes and Grey Warblers all taking food from live pine necdlcs. 
His analysis showed that Whitelieatls fetl niostly on stouter parts of 
the trees, whereas White-eyes fetl generally farther out towards the tips 
of the foliage. Grey Warblers specialisecl in taking food from the tips 
of the foliage by hovering, itncl seldom fetl on the stouter braltchcs. 

Pied Ti ts  ant1 Robins both take footl from tlic ground, but 
wltercas the Pied T i t  watches the ground surface for any moving insoc:ts 
from a convenient perch, the Robin works on the ground a m o n p t  tlic 
litter. Other species probe into the litter with the bill. 

SOURCES O F  EKKOK 
Althouglt L [lo not wish to convey the intlmssion that observing 

feeding stations o l  birds has insuperable clifficulties, there are sources 
of error that c;ni be minimised. An observer on the ground is in ;I 

poor position to see what is going on in the canopy of a tall forest. 
His obscrvi~tions of the fccding activity o f  any p:~rticular birtl are likely 
to be bi;~ssctI towards stations ;it the lower Icvcls where visibility is better. 
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This'  error ~ A I I  be re:lucetl by choosing ol~servation points on sloping 
ground that allow a view into the canopy, or by clinlbing trees. Such 
crror ,cart possibly not I x  eliminated but it must always be remembered 
in ititel-prcting the feeding pattern ot' a species. A second source of 
error .occurs when .a bird leecling at a lower level is frightened by the 
a p p r o ; ~ h i n g  olxc:rver to ;I Iiigher level where it rriay I x  recorded ;IS 

lectling. I'ati~nce ;tnd intimate knowledge of the bird's habits will 
en;~bIe this error to I,:: reduced to a minirnum. 

I.ittle is known concerning the extent to which ;I bird may cliange 
its feeding sti~tions during the course of a thy. This  possibility shoulrl 
Ile kept in mind when making comparisons of the feeding stations of 
different I~irtls. . Again, the seasonal variation in pattern of feeding 
belxwiour should I,c known,  heforr comparing feeding stations of 
:liH'crcnt slxcies at  different times of the year. 

DISCUSSION 

l ' h e  nicthotls o i  obscrviction discussed in this paper can be 
applied to both -native mt l  cxotic forests. I t  is not possible to make 
any rules concerning the number of observations necessary. All records 
can be v;duaI:lc. However, when two species are apparently using the 
smle sourcc of food, huntlreds of observations may be needed to establish 
whether this is in fac t  the case. I t  is clear that teams of observers 
all recording their observations in a systematic manner can make more 
rapid progress than single individuals (see team studies publislled by 
Atkinson 1964 and Merton lWi6). I t  is strongly reconmlended that 
each individual develop his own shorthand to increase the number of 
records hc can make. 
Exccmple: lO/l/ii3 Ollakunc mountain road, 3000'. Red I~ecch-silver 

bcech forest (80 - 120') . 
0900 Sun Kaka 70/90 IIE d. limb, hang, tear, bark, beak. 
At !I a.m. in sunny weather, a kaka seen in the canopy, 70i't. up  ;I 9Oft. 
high red beech (Nolhofrrgzcs fvscn) on ;I dead limb, hanging upside down 
and tearing at  the bark with its beak. 

Opportunities for both intlividuals and teams to mtke  significant 
contributions to our un<lerst:~ncling of forest birds in New Zealancl are 
numerous. T w o  interesting. questions concern the proportion oE day 
that a particular species spends in feeding and the reasons for scasonal 
changes in leeding bel~aviour. A closely related question concerns com- 
petition for food between species. T o  what extent does the food taken 
hy the introduced Hlackbirtl and Chaffinch, both widely distributed 
through New Ze;~l;tncl forests, overlap with that of native birds? T o  
what exent does the introduced bush rat (Rnttus ~ t t z t s )  compete with 
Bush-pigcons lor food ? Do the foods of Pigeon and ICokako overlap 
ant1 how are these I1ircl5 affected by opossums eating young shoots or 
iruit ? 

As tlctailctl knowletlgc of the feecling habits of forest birtls 
irtcreases it will be possible to plan surveys of the invertebrate and 
plant foods that are available in ;I forest. Study of the factors regulat- 
ing the quantity of these foods wiIl pose many problems. T h e  regulation 
by man of this food supply, together with other factors of the habitat 
in order to maintain or iri~rease the numbers of birds in a particular 
arex of vcget;ktioa is an objective that even though distant, can be kept 
cn~istantly in vicw. 
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S U A4 MA KY 
T h e  points tliscussctl ;Ire sunirn;irisetl Ixlow ;IS :I check-list of 

o l~se rwt ions  lor recording the feeding 1l;tbits of Lorest birds. 

C:ltecli-list of ob.ven~(rtior~s f o r  feerliir,q 1tctbit.s - 
Date  
Locality and  ; ~ l t i ~ t ~ t l c  
T'imc of clay ;tnd wcitt l~cr 
13irtl species 
l ' y p c  o f  forest and  height range o l  c m o p y  
Iii~lcl o l  plitcc (where necessary) 
17cctling level: height (when possible) and  forest storey iu which 
lectling occurs (see l i g .  I )  
Feeding station: type o l  station (see Fig. 2) 

p l ; ~ n t  species and  growth tor111 
M c t l ~ o d  of leeding 
Notes o n  possible sources o l  error 

Cornrncr~ts on earlier drafts of this Ixtixr ;Ire r?r;tteI'ullv a c k ~ ~ o w -  
. a  

lctlgetl lrom Dr .  ,I. A.  G i h b  ; I I I ~  Mr.  1'. I:. Jenkins.  1)iscussion with 
Mr. r\. 1'. I l rucc  helped nte to  clarify the scctiort on  " fectl i~tg levels." 
I itni indebted to my wile, 1'amel;t , I .  Atkinson, For the original  o l  
Fig. 2 :mtl helplid criticism. 
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SHORT NOTE 
i\ HKEEIIINC; C O L O N Y  O F  GREY-I;t\CEII I'E1'KELS IN T A K A N A I i  I 

O n  27/6/65, ;L pitrty of T;irank;ti members was led by Mr. 
GortIon , \ohns  of I'ukearuhe to  two areas about  30 miles north o l  
New l'lynlouth where he  Ixttl lountl "blitck" petrels in I~urrows. 

. T h e  larger o l  these itreas contained 28 burrows, several of which 
were occnpiccl. From one, in wliich there W;IS ;I pair  of birds, one  
bird was extracted, photogritpl~ecl, itntl identified its Plel-orll-o?rl/i rrr(rc~o(~- 
tel-(l. T h e  nesting area is situated on the  sloping top  of it sandstone 
cliff about  50 l't. i ~ l ~ o v e  the sea. l ' h c  vegetative cover is mainly Taulxt ta  
; t ~ ~ t l  Flax, with Imre sand in tlie nest area.  Elsewhere there is n l u c l ~  
br;tcken, nlarram ant1 lup in  cover. As there arc Inany  tiles of sitnilnr 
broken coastline north o l  New I'lytiioutl~, it is p ro lx~b le  tha t  there 
will be  lurtlier nesting sites. 

0 1 1  a subsequettt visit by K. a n d  M. Bysouth o n  tlie night ol' 
28th August, o n e  bird Iantletl front a t  sea i ~ t  dusk,  and  a cold egg was 
taken from it burrow. 

M. G. MAC:IIONALII 
1). G. A,IElj\\'/\Y 
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NOTES ON THE BIRDS OF THE 
RUAHINE RANGES 

I NTKOIIUCTION 

L)uring thc summer o l  1961-62 the author took part in :I vegetation 
contlitiori survey of the Kuahine Ranges carried out by the Forest antl 
Range Experinlent Station o t  the Forest Research Institute, New Zealand 
Forest Service, and made use of the opportunity to record observations 
of the birds within this region. Hetween 14/11/61 and 16/1/62, the 
party, of which the author was a member, spent 4 0  field days in the 
northern h d f  of the range, i.e. north of the Tukituki catchment, travcrs- 
ing all major catchments except the Ikawetea. Less time was spent in 
the southern Kuahincs, two crossings of the range via the Pohangina, 
Tamaki antl Illakawakawa valleys being made in late ,January. In early 
February short visits were niade to the Whanaliuia Kange and Mt. 
Miharite, and ;I further three days were spent in the Tukituki catchment. 
T h e  Pourangaki and Oroua vitlleys, forming the niitl-western drainage 
of the Kuahines, were not entcrcd. 

l ' h e  author also kept bird records on earlier trips to the Kuahines. 
Eleven days were spent in the lkawetca watershed and Kuahine Corner - 
Otupie  Kangc area in February 1961 (1960-61 F.R.E.S. survcy) and a 
lurther two clays in April 1961. 

T h e  requirements of these surveys did not allow time to be 
assigned to bird observations, but throughout them the author kept 
daily lists of bird species seen and heard, these bcing as comprehensive 
as other work would permit. T h e  daily lists included the number of 
observations of each species by vegetation classes, to determine habitat 
occupation antl a11und;uice. From these records the bird notes have 
been compiled. 

AREA AND VEGE1'ATION 

l ' h e  Kuahinc mountain systeni (sce figure 1) is a central section 
of the main mountain range of the North lsland of New Zealand. T h e  
Manawatu Gorge marks its southcrn boundary with the Tararua Range 
and the Napicr-Taihape (Inland Patea) road, passing throug a gap in 
the main range, separates the northern Ruahines from the Kaweka and 
ICainlanawa Ranges. An axial ridge extends the length of the moun- 
tain systeni and four major ridges radiate from it to the west. Much 
of these ridges exceeds 5,000 feet in  altitude, but the southern third 
o l  the main range tapers to a narrower ridge of less than 4,000 feet. 

T h e  Kuahines itre lorested from the foot of the range, where 
the lorest abuts on I;trnl land, to the upper forest line. Mountain 
Heecli (Nothofngus solanrlsi var. cliffortioides) is the dominant forest 
species of the north and central range up  to 4,000 - 4,500 feet, with 
some Ked Becch (hrolhof?g~is fzrsca) at  lower altitudes. Above the 
forcst line is a narrow scrub belt of leatherwood (Oleovia colensoi and 
Senecio elrtetrgr~ifoli~ts), csliecidly in the central range, and of low- 
growing shrubs. Almvc this again tussock gr;tsslantl cstencls to the 
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Fig. 1 - Map showing localities mentioned in the text. 
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LAKE TAUPO c, 

Fig. 2 - Map showing the location of the high-country areas detailed 
in the maps of Fordham (1961, p. 114) and Challies (1962, p. 1231. 
and in figure 1 of this paper. 

hidiest  ;~lti.tutles, I~e ing  replaced by fell field o n  exposed sites. In 
rlic southern range, ~,otlocarl~/li :~rtlwood forest occupies the lower slopes 
and kam;~hi  (I.Vei~~mc~nrrin ~nce?no.sn) is t lomini~nt  011 valley slopes u p  to 
3,000 feet. Here  it merges into Ic;~therwootl scrub, whic11 persists to  
thc crest of the range. Cedar (Libocerlws spp.) forest replaces mountain 
I~ccch along the western flank of the range from K i d ~ i n e  Corner to 
tlie Wlranahui;~. Traces of lowland podocarp forest remain on the 
flank o f  the range and  a few pockets exist within the  range, such :IS 

 round Colenso Lake and near Makirikiri hut .  I n  tlie north,  tongues 
of manuk:~ (Le~to.spc~rt i~rr t i  scopr~riuni) scrub and  tussock extend into 
I lie 1<11;1hines from the Klowliard a n d  Ngamatea P1ate;rus. 

KUAHINE BIRDS 
Thirty-five species were olxervetl 'within the Ru;lhine mountain 

system dur ing the 1961-62 F.K.E.S. survey iintl two .  other species, the 
Greenfinch ant1 Cirl Bunting, are recorded :IS present from earlier 
reports. i\lso inclutlctl arc two nil records, Kiwi and Robin. In tllc 
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following list, the  notes o n  each species include its oljservetl distr ibution,  
h;~bit;tt, a n d  i~bunt lance ,  along with any other  relevant observations. 
Non~enc la tu re  ;incl ortlcr of presentation follow the  1953 "Checklist  
ol' New Ze;ll;~nil Hirtls." 

I< IWI (Apteryx sl).) 
N o  kiwis wcre observed. T h e r e  ; ~ p p e ; ~ r  to  IK n o  recent rccortls 

of kiwis I'rom the  Ruiihines (R.W., V.H., A.C., N.L.E., C.N.C.).  
F l c n ~ i n g  (194 1) , with reference to A .  tt~crrrtelli (Nor th  Islantl Kiwi) , 
states: " Orice o n  Ku;~hines .  N o  recent reports except on  Whi~rc t i ,  over 
ten years ago " (i.e., I~cfore  1931) . 

I31,ACK SHAG ( l ' kn l~c~oco~( rx  c n ~ b o )  
A single bird was seen in flight i ~ l o ~ ~ g  the Makaroro I<ivcr Ilcar 

the  ~~ i i ( I -Mak i~ ro ro  h u t  in ,];muary 1962. 

H E R O N  (Whitc-f;~cetl !) 
i\ greyish-blue heron was seen rccet~tly 0 1 1  t l ~ c  tussock tops near 

N o  M~III 'S  H u t  (V.H.) . 
I'AKAIIISE DUCK (Terdo~rrtr vol-iegoln) 

Fl'hcsc Ijircls wcrc 11ot olxervetl within t l ~ c  ~ n o u r l t ; ~ i n  r;rngc i)ut 
werc sccn on sevcri~l occ;tsions, usu;~lly ; ~ l o n c  o r  in p;~irs,  nc;lr the  I'orcst 
crlgc in the h3;tk;croro ;ind W ; ~ i p a w ; ~  c;~tclun~cnts. Larger num lxrs  werc 
seen in the  wider. I~ri~it lct l  scction of the Makilroro river I~ctl ,  stretching 
;I mile upstream lrom the  W;~k;~r;tra i\,lill; i l l  N o v e l ~ ~ b c r  eight o r  nlorc 
pairs, with a t  1e;1st two C I U ~ C I I ~ S  o[ t l uck l i~~gs ,  wcre c o u ~ ~ t e t l .  it single 
I~i r t l  was secn on the tussoc.k grassl;~ntl west ol' 111c OIUI ) ; IC  R ;~ngc .  

GREY 1)UCK ( A  rrc1.s s~ r /~e~c i l i o s t r )  
'.l'his species was uncom:non. O(:cxsional s i ~ ~ g l c  I~irt ls  and  p:~irs 

wcrc seen along the  larger rivers. l ' w o  wcrc also sccn to rise lrom ;I 

Sorest-c~lclosctl pond ol' 10 Ily 30 y;~rtls in the  lower l 'uki tuki  catchment. 
l..;~kc Colenso. 1 acres in area ;IIKI I~ountlctl  by r u h c s  ancl swampy 
ground.  suggests tlcsir;~ljle tluck li;iljitat, I ) L I ~  three F.1I.E.S. partics tha t  
visited it a11 reported ;In ; ~ l m n c e  oI' w;itcrlowl. T h c  n u m l x r  of eels 
p rc smt  t11i1y 111;tke thesc waters unsuit :~l~lc.  

I%L.UE 1)UCK (Hyr11etro1critt~1r.s ?t~crlncor/r)~rrclro.c) 
J%lue 1)ucks wcre prcscnt in ;111 the  wcstern rivcrs from thc 

Ik;~wctea southw;~rtls to  the I<;iwl~;~t;~u, sightings being cspeci;dly 
numerous in the  gorge of tlic h~1ang;ttera near Lake Colcnso. Of the 
remailling western tlrainagcs, n o  rccortls a re  known f rom the O r o u i ~  
; ~ n d  I'ourangaki. and  no  I~irt ls  were olxcrvctl in the I'oh;~ngina and  
h , i a k a ~ i ~ k i ~ w i ~  Rivers. Occ:lsioni\l pairs ; ~ n d  single birds were seen in 
~ h c  eastern rivers, namely thc Makitroro, the Ml;~ip;~wi~ ;uid Smiths 
Creek, but  nonc in the Tuk i tuk i  and hfakaretu c i~ t chn~cn t s  (V.H., 1I.W.).  

I \USTKALASIAN H A R R I E R  (Circ~ts crp/)~.oxitt?nrls) 
Harriers wcre regularly seen in flight over a11 su lx~ lp ine  tussock- 

gri~sslmrl (tops) areas. and  on  farm land adjacent to  the range. 
Harriers prolj;rljly lcctl to  solue extent  o n  deer carcasses o n  the 

tops, ;rltliough this was no t  observed. V.H. reports tha t  they li;~vc often 
been seen pcrching close to  carcasses. 

N E W  ZEALAND FALCON (F(11co ~rovcre,seelnrrditre) 
Scattered sightings of this species were nlatle throughout  t l ~ e  r;tnge, 

mcre  1)irtls I ~ c i n g  w e n  in the  Makirikiri ;trc;l th;ln else\\.herc, b u t  
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generally they were not common. They were heard or seen in Hight 
over ;dl vegetation types, but most commonly over sub-;~ll,ine vegetation 
and upper forest margins. One was seen viciously pursuing a Harrier 
at Armstrong Saddle in niid-l1ecemher. 

I'HEASANT (Phn.sir1171t.s co1chicu.s) 
0cc;~sionally birds were heard calling in the area between and in- 

c:lutling liuahine Corner and the Makirikiri catchment. Single observ- 
ations were made near Sentry Box hut ant1 on lower Herricks Spur 
(A.C.) . I'hcasants are probably present throughout the area of manuka 
srrul, anil gr;~ssl;ultl adjacent to the Napicr-Taihape road and as far 
south as Kuahine Corner on the west of the range and the Makaroro 
River on the east. 

C:f\LII;ORNIf\N QUAIL ( L o / ~ l r o ~ ? y x  cnlifomictr) 
(:ommonly seen :)long the Napier-Taihape road. 

SOUT'HERN ULACXHACKED GULL ( L N W S  d o ~ n i n i ~ n i ~ ~ ~ s )  
Single hirtls in flight. were seen on several occasions in the Otupae 

range ;ireit. All appeilrcd to bc purposefully following' the same route, 
some east to west, others west to east. 

Occ;~sional I~irds scavenge within the mountain range. A Hlack- 
Ixlcketl Gull was ol,servetl feeding from ;I tlccr c;rrcass on hft. I ' ac tn t~ t~~  
at the he;d of Smith Creek (K.W.). Others I)irtls hiwe shown interest 
in  working parties on  the tops. 

NEW ZEALAN11 PIGEON (He~ni l~lrogn ~rro-ooe,seel/r~~rlicte) 
Pigeons werc motlcrately conmoll throughout the lorcstcd areas, 

I~cing most numerous in the potloc;trp forests ;trauntl Lake C:olenso and 
the Makirikiri hut. They were usually seen in groups o l  frvii  one 
to four I,irtls (lying over the lower and mid-valley slopes, but werc 
occ;~sior~ally seen up  to the subalpine-scruh zone. 

I< A I< A (A1e.stoi. 11~e~ir1io1wli .s)  
T'his species w21s not common. Hirtls werc observed in the areas 

of podocarp Sorest near Lakc Colcnso and hiakirikiri hut mcl a few 
in I)ccch forest. One was also heard over k a m ~ h i  forest in the mid- 
I'ohangina valley. 

I'I\RAI<EET' (Cyn1ro~cr117j1lrir.s s p . )  
1';lrakeets werc recorded in sniall numl,ers from the forested a r c x  

north of and including the Tukituki catchment. They werc not 
ol~scrvctl in the southern h d f  of the range but are not neccss;~rily h e n t .  

No birds were itlentifietl to species. Other records suggest th;~t  
both the Yellow-crowned (C. ctztriceps) and the Red-crowned (C. novae- 
zelnizdicte) are present, but no indication of their relative numbers is 
given. In  the adjacent Tutaekuri drainage, Caughley (1962, 11. 138) 
identified 14 parakeets to species. All were Yellow-crowned and it is 
prolx~blc that this species also predominates in the Ruahines. 

T h e  New Zealantl Parakeet (Red-crowned) has been reported from 
the Ruahines. hT.L.E. states that his I x t  certain identfication was from 
C:olenso's C:anip on Colenso's Spur in January 1948. Also, Wodzicki 
(1950) recorded Red-crowned Parakeets east of the Tukituki catchment: 
"Flock of four feeding on beech, Miln's Block, S.F. No. 34, near 
t\shley Clinton, Rui~liines, 22/4/48." S.F. 34 is ;in error lor Eastern 
liuahine State Forest 24. 
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S H I N I N G  C:UCI<OO (Clrcrlcite.~ Irtcic111,s) 

Shining Cuckoos werc recortletl i l l  the  forests of all c a t c h ~ i r c ~ ~ t s  
visited i r ~  Novclnber a n d  December ( the  ~ i o r t l i e r ~ i  11;rlS of the  rirnge), 
where their  c;tlls wcrc frequently lie;~rtl. Only  ;I Sew werc 1ic;trtl calling 
in the  ;trc;ts tr;~versetl in January;  they wcre prolx~bly  prescnt in nrotleratc 
~rurrnl~crs I,ut would be less conspicuous bec;cusc of ;I decline in their  
c;~ll ing.  

L O N G - T A I L E D  C U C K O O  (I:'rrtlytrnmi~ 1rriletr.si.s) 

Hc;irtl c i~l l ing  throughout  the dur;ition o l  tlic survey bu t  a t  no 
stage common. Scittteretl records o l  this species werc nl;ttle lronr forested 
;trc;ts througliout tlic r m g c  ant1 occasionally from the sul)-;~lpine belt 
u p  to  4,500 feet. 

AfOKEI'OKK (N i r rox  rro~~rie.seelcrrr~li~te) 
T h i s  spccies was recortletl in stn;~ll  ~runrl,crs lronr all c~~ tch r r r~ r r t s  

visitctl, being present in beech, potloc;~rp :tnd kaniahi forests. Morcporks 
were usually 11e:ird calling Iron) the lower and  mid-valley slopes; iin 
cxccption was ;I I,irtl tha t  calletl loudly near ;III overnight c;tmp o n  the  
uppe r  lorest l ine (4,650 leet) near Mt .  K c n ~ u t u p o .  

I<INGFJSHElI (Hrrlcyorr scrrrclc~) 

Kingfishers were no t  fountl I'M into ~ l i c  r;tlr:;c; single birds were 
recortletl in tlic "cut over" potlocarp Forest ~ m r t l i  o l  the W ; ~ k ; ~ r i t r ; ~  Mill 
a n d  ;dso in  the  lower re;tchcs of tllc A,l;~karoro River  ant1 b ig  Hi l l  
Stream. 

R I F L E M A N  (Acctrrllrisilln ckloris) 

Killemerr were ;ibuntl;rnt t lrr i~ugl~oitr  the range in bccch, potlocarp 
;111d kitniiclii forest u p  to  the  upper  lorcst l i ~ ~ c .  T h e y  wcrc rarely seen 
outside forested areas. 

SKYLARK ( i l ln~ir /c i  cr~ve~r.si,s) 

Larks wcrc plentiful OII  lower ;tltitutle tussock gr;issl;it~tl sucll ;IS 

tha t  in the  nortli-western corner ol the  range a t ~ d  were ;rlso ~ ~ r e s c r r t  
on the  open  tops. 

T h e  skylark o u t ~ ~ u n r b e r e t l  the pipit  on  the taller C i o r ~ o c l t l o c t  
tussock fountl a t  ;tltitutles u p  to  about  4 ,000  feet. 011 the sub -dp ine  
areas o l  tussock, short  grasses, herbs and  b i ~ r c  ground the situ;ttion was 
reversed. T h e  lollowing figures from tlie author's daily records for  
4 /  1/62 t o  !I/ 1/62 illustrate this: the ratio of skylarks to  pipits seen 
betweell the Napier-T;iihape road icncl the  N W  Otupae  Range was 10:0, 
o n  tlie sumniit  ridge of O tupae  Kange it was S:!), xncl I~etwceti upper  
Makirikiri a n d  Kuah ine  Corner,  17:4. 

F A N T A  IL ( K l r i ~ ~ i d t ~ t ~ i  J z ~ l i g i r i o ~ ~ r )  

T h i s  species was present in nrotler;~tc nunr l~ers  in Sorest ;tnd 
scrub tliroughout the  range. Hirtls wcre nrost ol'tcn sccr~ 011 the  lower 
valley slopes a n d  especiidly in the  hardwood forest ant1 scrub I,ortleririg 
atreanis. N o  intlivit1u;tls o f  the  black pli;tsc werc seen. 

P I E D  TIT (Pell-oiccr itrcicl-oce)lrctln lo i to i )  

I'rescnt throughout  the  range in all lorcst types ; I I I ~ I  in tall scrul). 
I t  was U I I ~  01' t l ~ e  three corillrtonest native species ol' the  forest, the  
othcrs wcrc t l ~ c  I<iHcm:rn ;trid the  Grey \Y;~rblcr.  
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KORlN (Pelroicn ntl~t~ci1i.s) 
No robins were seen mt l  there i m  no recent records of these 

I~irtls in the Rualiines (K.W.. V.H., A.C., N.L.E., C.N.C.). Fleming 
(1950) also noted the alxence 01' Kobins: " Major K. A. Wilson states 
t!>at he has never seen robins in the Kuahine Kange and there arc n o  
other reports." However, N.L.E. hits seen this species within the range 
on two occ;isions - on Government Spur (Tukituki catchment) in 
Deccnlber 1 9 4 0  ant1 ;it S l ~ u t  Eye (northern Waipawa catchment) in 
December 1944. 

MJHIl'EHE.41) (i\.lolro~or nl6icilirt) 
Scattered observations were n~acle of Whiteheads in ~ n o u ~ t i a i ~ ~ -  

beech lorest and they were heard also in the forests of  the l'ohangina 
iulcl l'atmaki vitlleys. Several birds were seen also in thc tall sub- 
d p i n e  scrub o l  the Milropea catcllment m t l  ;ibore 4,000 feet in the 
mountain beech of the Otupac Kangc. 

GKEY WAKHLER (C;eqgmtre iglrrn) . . 

Tllis species W;IS ; ~ l ~ u n d ; ~ n t  througlrout the Kuahines. I t  was 
present in a11 forests ant1 in sheltered are;ts of sub-;tlpioe scrub, inc lu t l i~~g  
that dominated by 0len1.1o colemoi.  

SONG T H K U S H  ( T ~ c w l ~ t s  ericetorrrn7) 
I'hrusl~es were present in  small numbers in all lorcstetl ;u-e;is. 

Several were also seen in sub-idpine scrub. A nest containing three 
eggs was found in stunted (13lt. high) mountain beech at  4,250 lcct 
on the klokaipatea, 6j12j61. 

BLACKBIRD (Tztrdus mel-uh) 
Blackbirtls were abundant in ;dl forest ancl scrul, areas, especially 

ill the more open vegetation. They were very cotnmon in sub-alpine 
scrub and in gitsslmd where scrub species persisted. Hlackbirds were 
lour times as commonly sccn 21s either Hedge Sparrows or  Thrusl~es. 
Along with the Chaffinch the Hl:~ckbirtl was the commonest introduced 
species present. 

Scattered observations of this species were n l d c  tllroughout the 
raugc, b u t  generally Hedge Sparrows were not very comnlon. They 
were found In both sub-alpine and lowlarld scrub and were occasiorlally 
seen in pretlomin;untl);tly forested meas. 

Pil'17' (Arr thu~ ~rovrie~eelctrrrltne) 
Present on the open tops ,IS well ;IS on low ;~ltitutle tussock 

gr ,~s~lmtIs ,  e.g. north of Kuithine Corner. See notes for the Skylark. 

BLLLHI KD (Atr thorrri.~ t n e l ~ t r z r c ~ ~ ~ )  
Moderately comnlon in lorested areas througl~out the range. One 

w x  seen in leatherwood scrub in the Tukituki catct~nlent. 

This species was found mostly at lower altitudes, especially in 
poclocarp forest. In these localisetl areas they were common, e.g. a t  
lower Mak;~roro, ;irountl Lake Colenso, on the lower I \ ioki~ip;~te;~-  and 
in thc h1;lkirikiri hut area. They wcrc ntrcolnlnon i n  I~eccll forest. 
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WH 1TE-EYE (Zoslerop., Itr lewi1i.s) 
Found in ;dl lorest types and ill scrul~l i~nt l  throughout the range. 

T h e y  were secn i~titl Iwartl only occasionally in Novenllxr ;und December 
Out I~ecame Innre not ice i~l~le  d i r r i r~g J i ~ t ~ u i ~ r y  ; I I I ~  I:el~ru;lry when s11ial1 
noisy Ilocks were scen a t  all altitutlcs in forest ; ~ n d  scrub ant1 occ;~sion;~lly 
in Ilight ovcr the open tops. 

G R E E N  FINCH (Clrloris clrloris) 
Inclusion ol' this species is Ixwt l  on ;I s i ~ ~ g l c  o l x e r w t i o ~ ~ :  in 

Febru;~ry  1961 two birtls were seen ;umong sturtt.ecl n l o u n t a i ~ ~  Ixech 
a t  4,500 lcct on  N t .  Ikawetea. 

LESSER R E D P O L L  (Cmrl rre1i.r fltrt~irneti) 
-1'liis species W;IS prese~nt o w r  tussock tops, i l l  S L I I J - ~ I I ~ ~ I I ~  scrub, 

including ;Ireils domin;~tctl  by Oleti~ici coletr.soi, a ~ l t l  in lower ;~ltitucle 
rnanuka scrul,. Flocks were seen lrom late Novenlber onwr t l s ,  Ixcon~ ing  
larger ;tnd more numerous du r ing  ,j;utuary ;tnd Febru;~ry when they 
could be heard in Ilight ovcr the tops even in wet ant1 111isty weather. 

CHAFFJNCH (F~itigill(r coelebs) 
T h e  commonest introduced species in the I'orcsts o l  the lower 

; ~ u d  ~nid-vi~lley slopes. Here the birtls were tnost olten scen where the 
lorest canopy wi~s  broken, for instance along stre;~l~~-ljetls .  'l'hey were 
scen also in 11i;cnuk;i scrub and occi~sionally in sul~-a lpinc  scrub. 

YELLOW-HAMM EK (Etir berizti cittY11e1ln.j 
'l'his specius w:~s  comnlon in t.he tussoc:k gr;~ssl;~ntl  I)ctwccn 

l<u;~hine  Corner ; ~ n d  the Otupae  Range, especially in the upper  N ; ~ k i r i -  
kiri c;~tchment,  where tlie tussock is interspersed with n ~ i ~ t l u k ; ~  scrub. 
'I'his ;wea is ;I southward continuation o l  the tussock gr;~sslantl ol' tllc 
7 7 1aru;irau c;ttchll~ent (upper  Ngaruroro).  O n e  I~irt l  was secn on the 
lower h4ok;lipate;1, but  none werc seen o r  lie;~rtl in sub-dp ine  tussock 
or  scrub. 

CI UL. HUN'I'INC; (E~nberizci. civlrr.~) 
T h e  inclusion 01: the Cirl R u r ~ t i ~ ~ p .  in t11i:i list is I I I I S C ~  or1 a single 

record. O n e  bird, ;I ~l iale,  WIS seen in the Hig Hill  S~reat11 ;~rc;i in 
Novelnber 1944 (N.L.E.) CT Fortl l~;~tn's  (1961) record o l  ;I single I~irt l  
seen in the Tutaekur i  c;~tchnlent.  

I-IOUSE SPr\KROW (Pnsser. t lo t~~esl ic~ts)  
Severill sparrows werc secn associating wit11 CII;III~IIICII~S in ;I s1na11 

Ilock near hlakirikiri h u t  (Fel~ruary  1961) . A s i ~ ~ g l c  Ijirtl was also see11 
near  h r m  l ;~nt l  west ol tlie W h a n a h ~ ~ i ; ~  Kange (,January 1962).  80th  
obserwtions were Uronl beech/podoc;~rp forest. 

S T A R L I N G  (Sl~iurrts urilgciris) 
i\ I'cw Starlings wcre secn in tlic upper  Makirikiri c;~tcIilnent 

where they nested in outcrops ol' shelly linlcstonc. 'I'hey were not 
recorded elsewhere within the range bu t  werc often sccn on ;idj;lcent 
h r m  land. 

MAGPIE (C;y~r ?lo?-/ti?ro sp.) 
R3;rgpies were comnionly sccn along the I'oothills, and i n  tile 

north-wcsiertl corner 01' the r;lnge they penctr;rtetl the tussock-gr;~ssl;~ntl 
;Ireas o l  the upper  h loka ip ;~ tc ;~  :111d K u ; ~ l l i n ~ :  Corner.  S111;111 glmups ~ v e r e  
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noted a n  several occa3ions along the snmniit of t!~e Otupae Rangc up 
to 4,500 Seet. Elsewhc.re in thc Ruahines, only one record is known 
Lroni above the Iorcst line, naniely itt Mt. Kernutupo (V.B.),. Small 
isolatcd groups (usu;~lly consistir~g of two birds) were also tountl in 
Lorested areas n e x  Colenso Lake. below the W;t ikan~ak:t-Marop con- 
lluence (A.C.) , on Weka Flat (upper Kawhat;iu River) (V.H.) , and 
upstream of the north Makawakaw;~ hut (h4;tkawakawa River). In cach 
of thcse localitics tht: birds were seen near 11atur;tl c1e;trings in the 
forest, such ;IS those formed by large un11e;tlcd slips. 

DISCUSSION 
Little has been publishccl concerning the presence, distribution 

;und 1iabit;tt occupation of birds in much of the high country uf New 
Ze:tl:tnd, the main ~unurtt;tin ranges of the North Island being n o  
exception. However, this paper is the fourth contribution from field 
workers with the Forest ;ml Kange Experiment Station, Napier. Thosc 
previously pul~lisllcd are by Fordham (1961) and Caughley (1962) 
detailing the I>ircls oT the Tutackuri catchment, and by Chdlies (IWi2) 
on  he upper Ngaruroro catchment. T h e  Tutaekuri and upper Ngaru- 
roro catchnients lie to the east and west respectively of the Kaweka 
Range itncl both 1i:tr.e 21 conirnon (arbitrary) sou t l i e r~~  bound;try - the 
Nap~er-l 'aihape rox l  - with the northern Kuahine Kanges. 

T h e  aviktunas oL these three areas show great similarity, especially 
within vegetation types, as is to be expected from the geographic 
proximity and similar terrain of the regions. Of the species not com- 
mon to the three. areas. thc Kiwi and Kobin are of special interest 
because the boundaries of their distributions d o  not appear to coincide 
with any change of habitat. Both species, although present in the 
Kaweka and Kaiinanawa Kmges, are either absent or rare in  the 
Kualiines as they are in the Tararua and Kin~utakit Kiuiges to the south. 
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WELCOME SWALLOWS I N  NEW ZEALAND, 
1958 - 1965 

1331 A .  7'. ELIGAI1 

INI 'KOIIUCI ' ION 
'I'hc Welcome Swallow (Hinrnrio ~reoxerrcij is a n  Aiistr;tlia~i I)irtl 

sell-introduced to New Zealand. T h e  first New Ze;ilantl specimen was 
;I straggler o11t;iinrvl a t  tlie Auck1;ind Islantls in 1!)43 (Oliver, 1955) 
;tnd two stragglers were found a t  Stewart Islmtl  in Septernl)er 19.53 
(Sansom, 1954).  A single bird observed a t  the  base ol F;trewcll Spit  
in November ]!I55 (Heather,  1956) was a t  tha t  time the f r s t  ;tcccptetl 
record of occurrence in either of tlie ~ r ~ a i n  isl:rntls: I~owevcr,  Michic 
(1959) reporting the  presence of breeding pt i rs  in Nor th lmt l  in I!)%, 
states tha t  some time in the  1920's he  had ;I swallow untlcr nlxervatioti 
For more than ;I week in I<;iititi;r district and  that  almut the  same time 
;I bird was shot ;it Hcrekino, some 15 miles from I<;iititia, iind its wings 
tlisplityetl in the window of the  local n e w s p p e r  olfcc: h e  ;ttltls th;tt 
sightings of swallorvs were reported to  I l h   iron^ scver;il 1oc;tlities near  
Kai ta i ;~  over the  l'cw years prior to 1958. Mrs. L. E. Witlker (pers. 
comm.) rec;tlls t1i;it some time in the 1940's two sw;tllou;s wcrc reported 
I ' ron~ Ntrgget Point,  Otago. V;~rious p p e r s  in the l ' r ;~ns ;~c t ions  N.Z. 
Inst. pul~lishetl  du r ing  the second h;tlf o l  the nineteenth century contain 
notes o n  visual records o l  "sw;tllows and  tii;irtins" in v a r i o ~ ~ s  piirts of 
New Ze;llantl. All these have ;tpp;trcntly been taken to refer to the 
i\ustr;tlian T r e e  R4;trtin (Hyloclreliclo~~ trigric(i~r.v), of which the  first 
New Ze;il;~ntl speci~nen was procured in 1851 (Oliver, 1955). Iliscussion 
ol these c;trly visu;tl records of sw;rllows and  ~rr;trtins is outside the  
sc:opc ol' this paper,  bu t  it appears possible t l u t  some of the I~irt ls  
sighted wcrc in fact \Yelconie S W ; I ~ ~ O W S ,  no t  T r e e  Martins. 

I<etween 1958 ;r~itl 1965 the  sprci~tl of  Welcome Swiillows over the 
four northern counties h;is been rapid and  succcssl'ul, a n d  there 1n;rvc 
I ~ c e n  many records of sightings itntl esta1)lisllment ol  small breeding 
popul;~tions in o ther  p ; ~ r t s o f  the Nor th  and South Isliintls. T h e  
lnlrlmsc o f  this Ixiper is to  place on record what has Ixen  learned of 
the  life history and ~ m p u l a t i o n  spread of sw;illows du r ing  their  first 
cig,ht years as it resident New Zeal;untl species. It is it summary o l  
~ntorrl:;ttion pul~lishetl  in A 'o to r~~ i .~ ,  supplied to  the  0rnitlnologic;tl 
Society's Kecortling Scheme, conveyed to  me  by interested ol)servcrs and  
tlr;iw~l f rom nly own field notelmoks du r ing  Sour y e m  of residence in 
Nortlilantl. I :icknowletlge with g ra t i t~ idc  the  work oS lour  junior 
nlembers of the  Society, Te rence  and Dale Calvert, Rober t  C:ow;in and 
Peter  Gross: these boys have accomp;unietl me  on journcys throughout  
Northl:ind totalling many huntlretls of miles and  have itcquircd an 
unrivalled knowledge of the underside of North1;intl bridges in their  
sc;trcli for a n d  observation of swallow nests. 

*I'he information which hits heen collected is presented in three 
scc'tior~s - Habi ta t ,  Field Clxiracters ;tnd Getnerd Hi~l)i ts;  Breeding; 
1'ol)ulation Spread. T h i s  pape r  is in no  scr~se  ;I completc study of 
the  species a n d  it will Ix obvious to  the  re;ttler t l ~ t  there :ire nr;tny 
yaps in  o u r  knowledge o l  the  lile history o l  swallows, ljut it i s  hoped  
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that this account may provide a basis and :I directional stiniulus for  
Cuture olx-rvation antl detailed study, particularly in areas where the 
swallow population is as yet a t  a n  early stage of establishment. All 
place nilmes mentioned in the text may be found in N.Z. Automobile 
i\ssociation Motor Tour ing  Maps (North Island Sheets 1 - 4, South 
Island Sheets I - 4) or in A Descriptive Atlas of New Zealand (1960). 

T h e  origin of unpublishecl information given to me either direct 
o r  through the Recording Scheme is indicated by insertion of the 
initials of tlie contributor after the relevant statenlent, 21s per thc 
following list. 

Mrs. M. , I .  Harron (h4.,J.B.) M. G. Mactlorlald (M.G.M.) 
B. I). Bell (K.D.B.) H. K. McI<enzie (H.K.McI<.) 
Miss Lois ,J. Bishop (L.J.B.) N .  B. Mackenzie (N.B.M.) 
l i .  Cowan (K.C.) X .  H. hficliie (K.H.h.I.) 
M. 1'. Daniel (M.P.D.) Mrs. I<. Reynolds (K.K.) 
C .  W. Dcvonshire (C.W.D.) M. Ross (M.R.) 
Mrs. A. 0. Edgar (A.O.E.) K. H. Sibson (K.B.S.) 
H. i\. Findlay (H.A.17.) D. ,J .  l ' r igg (D.J.T.) 
Mrs. K. Hows (K.H.) A. Wagener (A.W.) 
F. C. Kinsky (F.C;.K.) 34. A. Waller (M.A.W.) 
I?.. R4. Locklcy (1l.M.L.) \iV. D. Weyrnoutli (W.1l.W.) 

I-li\Hl'li\T, FIELD CHAKACl 'ERS t\ND GENERAL HABI'I'S 

Hnbi/nl 

O p c t ~ o u n t r y ,  inland or coastal, where there is water in the 
form of rivers, streams, lakes o r  pools. All kinds of open country 
scem acceptable - llat f ;~rml;~nd;  undulating f;~rmlantl  with streams o r  
swampy areas in tlic flats o r  hollows; scrub-coverctl gumland; extensive 
areas of swamp; sand dunes covered with natural vegetation as at 
Ninety h!file Beach, N o r t l i l a ~ ~ d ,  or with lupins ;IS on Taranaki Coast 
(A4.G.M.); I~irds  i m y  be seen hunt ing over mangrove swamps. Heavily 

forested country is not  ;I suitable habitat though birds hiwe becn. seen 
a t l j a c e ~ ~ t  to large areas of bush on the Waitakere Scenic drive near 
Aucklancl (A.O.E., U.B.S.), and over lakes in tlie vicinity of Waitangi 
exotic forest. In Northland the swallow population is densest in Hat 
mastal areas, but there is ;I good concentration on the plateau around 
Lake Omapere (780 ft. a.s.1.). As the population increases in coastal 
areas there hxs Iwcn a considerable spread up inland valleys in R'langonui, 
Whangaroa antl Hokiang;~ Counties: in 1965 K. Cowan found nesting 
pairs near Hroaclwootl in broken hilly country under grass and large 
patches of bush - a type ol habitat which, on the Ixisis of previous 
experience would have been thought quite unsuitable. , At Kaitaia ant1 
Kaikohe, where swallows are well estal~lisliccl, liirtls may 1 , ~  seen flying 
within tlic town a'rea. 

Field Ch(irncte~-s 
Welcon~e  Swallows are small birds (length about 150mm, o r  

6 inches) with rounded heads, slender stre;~nilined I~otlies and  long 
pointed wings: adults hnve long deeply-forked tails, the outer feathers 
mucli elong;~ted ancl attenuate. l ' h e  black hill is short, flattened, broad 
a t  the I);~se and triangul;~r in plan, with a witlc gape. T h e  feet .;Ire 
small. Ijlack. with u111:e;1tlieretl tarsi and long toes ;uid claws. 
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-1'11e full beauty of ;III ;ttlult sw;tllow in gootl plumage can only 
be  ;tppreciatetl when the  bird is scen a t  rest, a t  close range antl in 21 

good light. 'l'he uppe r  ~ x t r t s f r o m  h ind  crown to uppe r  tail coverts, 
scapul;~rs and  uppe r  wing coverts are  mct;tllic blue-black; the  black 
extends ;IS ;I narrowing l ine from the eye to  the  base of the  bill, 
separating tlie I~ r igh t  rufous of lore-crown and  lorehead from the slightly 
less intense rufous of throat,  foreneck antl upper  breast. T h e  rcst of 
the unde r  surface is greyish white, rather browner on the sides of the  
body antl unde r  wing coverts. 'l'he primary coverts a n d  quills are 
I,l;~ckish brown, the quills edged with I ~ u f :  small wliitish tips o n  some 
o l  the i nne r  secondaries may be  visible when the I)irtl is a t  rcst. T h e  
tail leathers are  I11;lckish brown, slightly glossed otl the  uppe r  surE;~c:e; 
white sul,-terminal wedges o n  the  inner  welx of a11 hu t  the central  
and  outermost tail leathers show ;IS ;I row o l  white spots when the 
I)irtl sl~reittls its tail in Ilight o r  when about  to settle on  ;I perch. 

Young birds are less richly colouretl than ;~tlults  and  have shorter 
tails, forked I)ut without the  long streamers chi~racteristic of the  adult .  
'.l'l~e rufous of lorehead ;tnd 11re;lst is much p l e r  a n d  the  Idue of 
the uppe r  p i ~ r t s l e s s  intense. i\ very young bird which h ; ~ d  left the 
llest though not  qu i t e  ready to  Ily h;td not  yet tlewlopetl tlie full 
rul'ous lorehc;~tl ;  the centre of the lorc11e;ttl wits pale greyish I)luc. 

7 7 

with ;I pale ru lous  pittc11 over each eye. I h e  edges of the  gape were 
pie yellow. W h e n  birds are  pcrchetl facing away from the  wind 
t l ~ c  ruli'letl back I'e;tthers nlay disclose whitish Icather Ix~scs: c i~su ;~ l  
observation o l  thcsc has sometimes created the impression of ;I whitish 
rlnllp pa tch. 

Moul t ing  itdults 11;tve Ixen noted in n~i t l -k lar t . l~  (h4 .R . )  . 

Sw;~llows leetl on insects, generally taken on the wing. T h e i r  
s t re ;~u~l inet l  I~otlies, wide gapes, long wings ant1 consitler;tble powers 
of  flight ;Ire ;ttlmir;~l,ly ;itlaptetl for this w;~y o l  life. l ' h e  " swimming"  
Ilight o f  sw;~llows is ch;~racteristic, light atid emy, swift and  irregular, 
with frequent changes of direction from side to  side o r  u p  i t t~d  down: 
long sweeps a n d  with wings sometimes extended ant1 sometimes 
h;~lf  closed alternate with intervals of tlircct [light and  r egu l ;~ r  wing 
I~eats  o r  with swift swerving a n d  banking; low skimming flights over 
sw;imp, ~x~clt locks o r  water are  varied by direct o r  circling flights a t  
tnotler;~te elevation o r  wheeling Ilights high in the air, sometimes ;tlmost 
1)cyond the  l i ~ n i t  of un;titletl visibility. Swi~llorvs arc on the wing 
t!:rouqhout the hours o l  tl;~ylight, f r o n ~  early morning unti l  darkness 
falls. h.1. Ross notetl tha t  Kaikohe birds were p;~rticularly active after 
;I period of drizzling rain,  presum;tl~ly I~cc;~usc  these conditions h ;~t l  
protlucctl a plentiful supply of insects. I have scen a pitrty .of swallows 
busy hun t ing  through the  smoke cloud over an  ;wea of burnink scrub. 
Dur ing  low skimming Hights over ponds antl lakes swallows often d i p  
t o  the  water, sometimes to dr ink ,  sometimes to  take an  insect from 
the water surface. O n  the inlets of Nor th l ;~nt l  switllows Ily lxrck a n d  
forth, quar ter ing  low over stretches o f  salt water near the shore. T h e  
neighbourhootl o f  cowshetls and  piggeries provides gootl hunt ing .  
S11:ulks (1960) rcportetl sw;tllows tlying round  a cowslied, probably 
fcetling o n  sniall insects at tracted to the  skim milk curds a n d  disturbed 
when the curd is scattered. R. Simpson notetl regular hun t ing  flights 
u p  ;IIKI down ;I sm;tll strean1 which carrictl on: the drainage Srom ;I 
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cowshed; the outflow of liquid from a stack of silase on my farm was 
anothcr favoured hunting ground. 1 hi~ve seen btrds fluttering along 
the face of a clay bank apparently taking insects from the short 
vegetation, ancl birds skimming over paddocks dipping as if to take 
insects off the grass blades. Swallows may flutter along the walls, 
eaves and roof of buildings as might a fantail, and sometimes enter 
cowshetls ancl piggeries on hunting flights. 

'I 

Sw;~llows have comp;lratively short weak legs and fcet and do not 
habitu;~lly alight on the ground but have frequently been observed to 
(lo so. They often settle on the muddy shore of the lake at Ngawha 
Springs, and on my farm and elsewhere I have several notes of grouncl 
leecling by small parties on paddocks or  farm roads, and many more 
notes o l  momentary perching on cowpats and grassland, at times or 
under conditions which precluded collection of nest material as a reason 
for settling on the grouncl. On ground perches the body is held in a 
horizontal position; gait is weak and waddling. Above grouncl swallows 
normally perch in an upright attitude, but if a strong wind is blowing 
they may swing the I~otly to an  almost horizontal position, head facing 
into the wind. Near the nest sw;~llows perch on telegraph wires, power 
lines, wire fences, britlgc rails, fence posts or battens; any stunip, stake 
or log on land or in water may be used if it is conveniently situated. 
A t  Lake Ngatu one bird of a pair sat on top of a post ancl the other 
on  a six-inch nail driven 11orizont;tlly into the post and projecting 
from it. Kaupo (Tyl)hcr sp.) serves as a pcrch i f  it is near the nest, 
and at one nest bridge adults pcrched on a Phor~uiztm flower head. 
I3irtls nesting on boats o r  at boat harbours perch on launches and 
dinghies, and along the c o x t  sonietimcs settle on small projections on 
clay Innks i~nt l  low cliffs. 

Young birds not long out of the nest often perch on the dry 
I~r;mches of trees or bushes washed downstream by floods, o r  on dead 
twigs of fallen trees in the vicinity of the nest site. Leafy perches 
are not L~vouretl, but at flocking time large numbers of birds may 
perch on trees which are bare of leaf, or on dead branches of trees 
standing in water or i~rour;cl the edges of lakes. Birds which have 
nested in or hatchetl from nests attached to farm buildings perch on 
roof ridges, roofs, or gutters during the nesting season; 1 have seen a 
party of birds Iluttering round and settling on the lintels and vcrandah 
of ;I house on the edge of Kaitaia town. In autumn, congregations 
of u p  to filty or more swallows may be seen resting in rows on farm 
I)uiltlings, telephone or power lines, flying around to Eced and drinking 
from adjacent watcrcourscs, pools or water tanks. 

Many observers have commented on the tameness of swallows. 
Michie (1959) writes that a bird preening on a wire a few feet from 
Awanui bridge took no notice when a heavy cream lorry laden with 
cans rattled over the bridge. Findlay (1960) describes how swallows 
at  a farm near ICawakawa were quite fearless and would fly within a 
Eew feet of a person sweeping the yard. Hall (1960) mentions a swallow 
perched on a stunip which showed no alarm when approached to within 
twenty feet, and on ;I number of occasions 1 have encountered birds 
which permitted even closer approach. K. Simpson mentions a swallow 
wliich llew into a classroom at  T e  Iringa; it did not panic, but flew 
around for ;I while and thcn perchctl on the head of ;I drawing pin 
stuck in thc schoolroom wall. 
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No list of insect species taken by swallou~s in New Ze;~l;~ntl  1 1 ~ s  
yet Ixen compilccl, bu t  s n ~ a l l  species o l  I l iptera prolx~bly form ;I I q c  
proportion of their diet. Skegg (1962) records that clroppings a t  21 

nest site contained shiny wing cases o l  some insect. O n  ;I nu tn lx r  
of occ;tsions it has been noted that proportion o l  the clroppings a t  21 

nest site were bright pink; normal clroppings : ~ r c  white. Residents i n  
l'ukenui district sly that the greatly incre;lsetl swallow population I I X  
coirlcicletl with ;I rctluctibn in the number  of ~ ~ ~ o s q u i t o e s .  I<. A. ,J. Wise 
(Entomologist, Auckland W a r  Memorial Museum) , reporting on insect 
remains from swallow tlroppings collected by bliss L. , I .  Kishop fronl 
below :I nest o n  a rocky island a t  H o u h o r i ~  Hc;~tls, states t11;lt sw;rllows 
h ; ~ d  been feeding mainly on  sn~a l l  [lies incluclit~g midges but n o t  
~r~osquitocs,  ; ~ n d  that there were i~lso a few remains of sn~a l l  Ixetles and 
larger insects. A s;umplc o l  droppings from IIC;IT K i~wak i~w;~  also con- 
tained insect remains, ~na in ly  o l  small Hies and ;I Few s ~ n : ~ l l  Ixetles. 
Malcolnl Ross has s c c ~ ~  swallows hunt ing SIII;III I ~ L I ~  I~r~ttcrl l ics.  

VOICE 
- > I hc call note, uttered I'requently in [light ; I I I C I  less I ' r eq~~er~ t ly  

lrom ;I perch, is ;I short  single "twit" or "tswit." 'I'he salnc note, 
lrequently and rapidly repeated, runs  into a twitter, commonly heard 
and  a p p x e n t l y  a conversational note: s o ~ n e t i n ~ e s  this co~~vcr sa t iona l  
twittcr alters somewli;~t in quality and gives the impression ol: n ~ u t u ; d  
excitement. I have 11e;lrtl twittering notes uttered by pairs of birtls 
investigating ;I possible nest site, constructi~lg ;I nest, or  Ilying to and  
f ro  under  a bridge on which ;I nest has alrc;~tly been constructed. 
h luch twittering takes place when ;I Ia~nrily of yo1111g birtls take to the 
a i r  with the parents, ancl when the young. birels return to the nest 
after ;I Ilight. l'arties of birtls congregated a t  areas of ; tbuntl;~nt Sootl 
supply such as seepages, drainage trickles l r o n ~  cowsheds, piggeries or  
sili~ge heaps keep u p  :I continuous twitter, 21s d o  s i n ~ i l ; ~ r  parties flutter- 
i ng  ;lrountl farm I~uiltlings, houses o r  coast;d Ixtnks. 

-. l h e  alarm note, ;IS utterecl by In ren t  I~ircls when all i ~ ~ t r u c l e r  is 
near the nest, is sh;~rper  and  louder than the call note and sounds to 
m e  like "tswce" o r  sometimes "srvecrt": occ:~sion;rlly i t  h;~s :I bisyllabic 
sound " tit-swee," accent on  the second sylli~ble. 

Song is ;I rnixture of' squeaky twitter ;rnd trills, not lo~rtl  ; r ~ ~ t l  o l  
low carrying power, but  p l e x i n g  to the car. 1)uration of each song 
varies from three to about  12 seconds, and  the song  nay Ije single, 
repcat6cl two o r  three times. or  continued in a series lasting u p  to ;I 

nlinutc. I have notes of singing lrom August till , ~ : I I I I I ~ I ~ ~ ,  son~et i t i~es  o n  
the wing, more often from ;I perch. Possibly song on  the wing occurs 
more frequently than my notes inclicate: tlicrc itre few wi~~ t l l&s  tl;~ys 
in Northland i ~ n d  so s ind l  ;I song from Ilying I,ircls could p;lss u n ~ ~ o t i c c t l  
when a wind is blowing. T h e  longest series of songs I 11;1ve heirrtl 
was from ;I bird l~crchecl o n  ;I s tump near ;I lxiclgc which the pair  
was investigating ;IS 21 possible nest site (wl~icll in the event was no t  
louncl ;~cceptablc).  Shorter songs 1 have heard on ;I number  of' 
occasions from birtls on  wire perches ncxr a nest uncler construction 
(somct inm the first nest of the season, sometimes ;I second nest I ~ u i l t  
when thc first 11xl I':1llc11 down after a I~rootl  I ~ x l  Ilown) : less frequently 
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n ~ i ~ l e s  were heard singing short songs from a nearby I,erch while the 
lernale was on the nest. In January, a niale bird sang from a wire 
perch while two other aclults and a finnily of four young birds perched 
or llew iiround the nest bridge (K.M.L.) . 

FLOCKING 

T h e  main tiesting season in Nortl~lirnd is from August to I k e m -  
ber with some nests st111 occupied. in January ;md February. Young 
birtls remain in the neighbourhootl of the ncst site for a period which 
may vary from ;I few clays to several weeks, while the parents rear 
anotllcr brood: sometimes 1 have seen parties of young birds which 
appeared to be comlmetl of a first and a second brood still around the 
nesting area while the parents were busy with ;I third clutch. By 
November, sfill well before the end of the nesting season, ftocks o l  
20 - 25 or in the Far North even larger gatherings of young birds are 
l'requen tly seen. 

krom late Decembcr llocks of old antl young birtls begin to form. 
In December 1963 :i llock of over 50 birds congregated around farm 
buildings a t  Kerikeri Inlet: by 5th January 1964 the number was 
reduced to 17, :uld about this number remained till 12th March, when 
they left the area. A similar gathering was noted at the same place 
in December 1964. Koss (1962) recorcls ;I liock oP 40 - 60 birds near 
Ngmvha on 17th February 1962, antl from T e  Iringa (south of Kaikohe) 
;I flock of 32 on 10th February 1962 which increased to 37 on 20th 
February and for ii brief period on 22nd February to about 100. Smaller 
numbers were seen until about 12th March, when they left the area. 

It may be that this autumn flocking is in some way connected 
with an inl le~ent  migratory urge, but I have no evidence of migration 
;und thc dispersal of autumn Hocks noted above may merely indicate 
that the birds have nloved on and joined mother  flock where food 
supply is more plentiful. Winter flocks have been recorded all over 
Northland: A. Wright reports a winter flock of c. 100 birds from Kaitaia; 
Koss (1962) records flocks of 20 - 30 birds seen at Kaikohe sewage farm 
from May to August 1961, similar numhers in June 1962 ancl (pers. 
conim.) in July 1SGS. He also records a large flock at  Kauri Log Lake, 
Ngawha, in July 1962. A winter flock of c. 100 birtls has been seen 
at  the nearby Lake 71'uwl~aki~lo antl a smaller Hock at  Moercwa oxitlation 
p o n d  (H.A.F.) . 

A llock of over 50 birds was seen over a lake near Waitangi in 
May 1964, and over the three winters 1968 - 65 flocks of SO - 50 birds 
visited a 5-acre lake on my farm at irregular intervals and flocks of 
sitni1;tr size were seen elsewhere in Bay of Islands County. It appears 
that these winter Hocks range widely from one feeding ground to 
another: appearances of flocks over my farm lake have varied from 
three to s,even days in any one winter month. Sometimes a flock stays 
around the lake for three or  four days,' but more often flocks are 
]>resent for one or two days only antl may not be seen again for a 
week or a fortnight, during which period Hocks of similar size are 
rmortecl from other parts of the district. 

A proportion of the swallow population does not join the winter 
flocks: throughout Northland there are many records of pairs or small 
~ ~ a r t i e s  remaining around the nest area during winter, sometimes using 
the old nest as a roost. Throughout each winter sm;~ll numbers oE 
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swallows arc ;~rount l  my f;trm most of the tinie, q ~ l i t e  distinct from the 
larger Hocks which visit it ;tt intervals. 7 'he nearest known nest site 
is about  I+ miles away. It would ;tppear that the h o d  requirements 
of tlie swallow pop~11;ttion in winter are met partly by flocking, p m l y  
by tlispcrs;~l into suialler parties and lx~r t ly  by continued oc&pation 
o l  such nesting areas as provide sufficient food supply for ;I limited 
n u ~ m l ~ e r  of birtls. T h e  ~ ~ u n r l s e r  of sw;~llows seen by tr;~vellers through 
;I district a t  ally t i~ i l c  outside the milin nesting season is therefore no t  
necessarily ;I t rue indication of polx~la t ion abuntlance in that district. 
It is ;I matter o f  luck whether ;I tr;rvellcr l iappe~is  to cllcounter an  
autumn congregation o r  ;I winter [lock, and  alxtrt from these he  is 
likely to see only late nesters, or birtls which 1i;lve not Ilockctl a n d  
may be either x o u n t l  nest sites o r  ranging f;trtIier ;ificltl tli;ln they 
woultl dur ing the nesting season. 

Although 1 have n o  evitle~lce o l  migration, one record suggests 
;I possible nort1iw;trtl movement. On tlic evening o l  18th R,l;ly 1963 
:I party of thirteen sw;~llows a p l m r e t l  o n  ;I patltlock ne;m nly Iio~rse. 
'l'hcy were new arrivals, ;tnd obviously very tired. l ' h e y  perched or1 
cow~xtts and  011 the g r o u ~ i d  and when i~pproachetl  were most reluctant 
t o  move ;tnd only llcw a lew Sect to alight again on  the ground o r  
on ;I letice wire. T h e  l'ollowing clay they were still there, Ilying ;trou~itl 
but  still not  p;trticuli~rly active. T h c  next t h y  the llock lii~tl gone, 
1c;lving only the three or  four birds which had been in the area &lily 
bclore the party arrived and remained alter it delx~rtetl .  T h e  wind 
h x l  blown horn the south-east on 15th - 17th May and from the south 
on 18th May. 

BREEDING 

Some ol' the n~;~teri; l l  in this section is t l r i t w ~ ~  from t l ~ c  pul~lislletl 
or  unpublished notes o l  otlier observers but most of it is Irom niy 
own notebooks. During 1962, I!KiLl and 1965 se:tsons routine checks 
have been carried ou t  a t  i~pproxinii~tely weekly intervals on ;I n ~ n n l ~ e r  
of swallow I~ritlges within thirty miles o l  my home a t  Kerikeri and in 
the course of these I have gatllered some useful inlormi~tiori. Tl'liis is 
suppleme~ltetl  by notes made dur ing the period 1961 - 6 4  o t ~  Irests 
outside the routine study area, and in 1965 by the r e s ~ ~ l t s  of ;in investi- 
gation of the present distribution of swallows in tlie four northern 
counties, in tlic course of which I have tr;rvelletl some Iiundrctls o l  
miles ;mtl recorcletl ; t l~out  2'70 nests. 

T h e  substance o l  wIi;tt has been learnt  about  siting : I I I ~  con- 
sti-uction o l  nests, eggs m t l  tli~tes of laying, clutc:h size, inculxttion and 
fledging periods, liatching and fledging success is summ;rrisetl in the 
following pages, which however makc n o  claim to be more t1i;tri ;I 

pre1imin;lry survey. A total of 112 clutches or  pilrt c l ~ ~ t c h c s  was recorded 
In the routine study area, bu t  tlie reg~tlari ty of recording suffered Erc- 
quen t  setlx~cks. Sometimes Ilootling of stre;ims interrupted the sequence 
of inspections; nests o r  their  contents were lost (often a t  a critic;tl time) 
by accident, v;~ndalistii or  preclation When  ;I briclgc is occupiccl by 
several pairs and  when re-nesting takes place alter more  than one  nest 
h s  been lost it can be diflicult o r  impossible to est;tblish with certainty 
tlie ownership of the new nests; in sites occupied by only one pai r  o f  
birds ;I l o s ~  nest ntay be rep1;tcecl by 21 new one pl;tcetl in an  ir~accessible 
posi t ion Heciluse of thcse Ii;~z;trds it was possiblc to follow the breed- 
ing  sequence o l  only a limited ~ ~ u ~ i r b c r  o l  pairs t h r o u g l ~  the wliole of  



3 4 N O T O R N I S  Vol. XI11 

cach nesting season. 1. I~avc not yet had a11 opportunity to study closely 
the thy-to-clay bree t l i~~g  ;~ctivities of individual pairs; nests that were 
gcographic;~lly convenient were either inaccessible or awkwardly sited 
for observation. A4uch more remains to be clone in this direction, but 
this general survey may serve ;I purpose in drawing attention to variables 
whicli might not be apparent in a more detailed study of individual 
pairs. 

During the early years of their est;tblisll~nent in Northlancl 
swallows have exhibited a inarked preference for nest sites over flowing 
water and u p  to l964/65 about 95% of the nests recordctl in my notes 
were attached to concrete bridges, woodcn bridges and culverts, the 
proportion of nests on each ,type of construction being approximately 
as 100:50:10. 1 find no part~cular  significance in the relative numbers 
o f  nests under concrete antl wooden bridges and think this is more an 
indication of the type of bridge site available than of any other factor. 
I n  the Far North there existed a high proportion of wooden bridges, 
; ~ n d  further south most of the main road bridges were concrete, with 
many wooden bridges on side roads and on farms. Gradual replacement 
of wooden bridges by concrete or steel and concrete bridges need 
apparently make little difference to the swallows and the location seems 
more important than the type of bridge. I n  a number of cases where 
swallows previously nested under a wooden bridge and where this has 
now been replaced by a more permanent structure, the birds are using 
the new bridges 21s nest sites. 

Writing of swallows in Australia Mathews (1919) states " they 
nest in a great variety of situations such as down wells, in caves, on the 
side of o r  untler a ledge on ;I rocky cliff, inside dwelling houses, open 
hollow trees, inside empty 400-gallon tanks, on rafters on outbuilclings, 
etc." Serventy antl Whittell (1962) state " favourite sites are the 
verandahs ol' country railway stations, shops and hotels. T h e  nests may 
also be built under bridges and jetties . . ." Mathews does not mention 
bridges at  d l ,  Serventy and Whittell place bridges fairly low on the 
list of preferred nesting sites. It  is interesting to compare these 
passages with the situation in New Zedand, where a summary of nest 
site preferences could read "most swallows nest under bridges and culverts, 
some on houses antl o~~tbu i ld ings  and  a few in other artificial or 
natural sites." I t  may be that the birds which first made their way 
from Australia to New Zealand were bridge-nesters, and that this prefer- 
ence has been trmsmitted to their descendants, to  be modified over 
the years by various factors. Shortage of suitable sites could be one 
cause; another cause couild be successive failures to raise a family from 
;I nest under ;I bridge. In 1'359160 a pair at Kawakawa were driven 
from their nest bridge by ~~ersccut ion and shiftctl to a bowling pavilion 
where they built a nest and raised young (H.A.F.) ; another bridgc 
J.qr Moerewa had been used as a nest site for some years but  nests 
were persistently intcrfercd with o r  destroyed by children and no nest 
was built on this bridge in 1965166 season. Several bridges on the main 
road Hikurangi-Kawakawa had bccn occupied in previous seasons a t ~ d  
the birds wcre back again in 1965 Spring but were driven away by a 
progr;lmme or spr;ty ~xt int ing the urldersidcs o l  thc bridges and pre-. 
sup tb ly  nested elsewl~erc- 
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Skcgg (l!tii2) recortls our in~pression that s\z;~llows I;lriourcd a9 
llest sites bridges which were so situittecl that the birds could have ;I 

c1c;tr swcep through under the bridge arld that bridges wherc this w;~s 
han~percd by presence of willows or other vegetation were not k~vourerl. 
Subsequent observatiot~s confirni that this i~nprcssior~ r e m ~ i n s  sub- 
stantially correct but with the r;~pid rise in S ~ ; I I I O W  pop11Iation ;tntI 
increasing demand lor sites, nests arc now being built m d e r  In;un)l 
I~ritlges ;und culverts where entry ancl exit conditions are less easy tlxun 
;~ppcarecl to be desirable in early I W ! ,  mt l  in soti~c situi~tions which 
would then li;tvc seemed quite utisuit;tblc. In 1965 nests were found 
inside two pipe culverts, the tlownstreani eritls o f  which werc blocked 
by flootlgates; i n  c;~cli case the nest w;~s well inside the culvert near 
its closed end. 

7'he wide wriittion in p1;~cement oI nests under bridges makes 
it impossible to generdise on the factors which affect selection oC tlic 
particular position in which nests are pli~cecl. Michie (1959) ~ io ted  
that Awanui birds apparently chrrse ;I site untlcr the erld 01' a woodcrt 
t~~;~irl-road bridge in preference to any other part 01' it I~ecause the 
vil~r;ttion from roi~cl t r x k  was less at that point, aithough ncarcr the 
centre of the bridgt! the nest woultl have been over the water and 
s:tfer from interference. Under other main road bridges o l  solid con- 
struction which eliminates the vibmtion I';~ctor nests II:IW been built 
year ;~kter year in situations vulrierahlc to 1ium;ln intcrl'erencc tholtglr 
;~ltcrn;~tivc salcr sites were readily a ~ a i h b l c .  l 'lierc are signs that the 
human intcrkerence k~ctor  is I~eginning to imprint itself on the con- 
sciousness ol  some pitirs; on several bridges nests were in prcvious years 
pl;~cctl in accessible situations I ~ u t  are now .situatctl high up untler the 
crown of the bridge and over decp water. On the other ll;u~d, several 
big I~ritlges on which nests had in previous years Ixcn built in in- 
;tcccssible positions have now been ;~bmclonecl in C;tvour of s n d l  bridges, 
low over the water of streams, in  the same area. A possible reason 
for abanclonmcnt of the big- bridges could liave txen  hat the site was 
exposed to too niuch wind mcl sunlight. 

Nests in pipe culverts o r  under wooden bridges OII by-ruiirls m ~ d  
I;lr~n roads may Ile as low ;IS 14- 2 feet above runliing watcr and in 
such situations ;Ire lial~le to be sulmcrged or wxhetl awi~y by flash 
Iloods. Under other bridges nests may be placed at m y  heiglit from 
3 - 15 feet above ground or watcr level, and on builtlings  iron^ 5 -  25 
feet above ground. Altl~ough thc pl;rcemcnt ot' ncsts i~itlic;~tcs little 
instinct to guard ;rg;~inst h u ~ l l ; ~ n  pret1;ction there is a measure of pro- 
tection  g gain st other pretl;~tnrs in that ;I large proportion of nests arc 
so constructed that there is only a n x r o w  ( 4 0 -  80 nim.) g ; ~ p  I~e twwu 
the nest rim ancl some horizontal or near-l!orizotit;tl surtace above it 
(bridge decking., bcam or ewe) . This  often makes inspection o f  nest 

C O I I L C H ~ S  quite cliHicult, even when using an iitljustable mirror on a pole. 

Kecords of nesting on buildings were sp;me rmtil a pear or 
two. ago. I have itlre;~tly nlentionetl a nest in Kaw:tk;~w;l l~owling 
pavilion in 1959 and Sliittiks (1960) rcportecl nest l~uilcling in a shed 
at Waiomio the same year: my other records from Kay of Ishntls County 
are rcccnt ones I ro~n  a farm cottage at J'~tkar;tka, ;i Carnthouse ~rorth o f  
M'i~ipap, and ;rtte~npted nesting on a house at  Kerikeri Inlet, but there 
m t y  be crtllcrs 01 whicl~ news Ir;~s n o t  rcacllctl Inc. In  Mangonui Counlv 
I~ircls nested in n woolshcd near H c r c k i ~ ~ o  in l!l(jI/(i2 (R.C.) and i n  
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1963/64 in ;I bo;~tsIled itt Awanui (K.H.) .  For 1964 ;urd 1% there 
are, however, numerous records of nests on farn~houses, cowslleds, 
piggeries, sic., ;I nest is reported to have been built on Herekino post 
office, and for two seasons there Ilas been a nest under the eaves :hove 
an u1xtt;~ir.s window at Houhora Hotel. From others parts of Nortlilmd 
1 11;ive rccorcls of ;I cow~lrecl nest near Broacl~voocl, a nest on a piggery 
at  an inland farm in Whangaroa County, and one on a pumphouse at 
Poutu (kl..j.B.) . Nests have been found under Kortl~larrtl jetties at 
l'ukenui, Kohukohu antl Waitangi. Birds nested inside an old "pill- 
l~ox," relic of 1939i-15 war, at Kerikeri airfield: entry to the pillbox was 
hy a small manhole or through square nine-inch gunslits and the nests 
were on the inside wall. Turbot t  (1965) mentions attempted nesting 
insicle a concrete water guage in Canterbury and possible nesting in a 
converted railway carriage used as a caravan. Birds at Okaihau nestecl 
on a water tower and ;it l'ukenui each of two reservoirs (constructed of 
concrete slabs and with a corrugated iron cover) had a nest, one built 
on the inside wall and the other on the wooden fra~nework which sup- 
ported the cover; entry was possible only through the narrow opening 
between the top of the uppermost slab and  the sheets 'of corrugated 
iron. At Waipukurau swallows nested inside a corrugated iron tank for 
three seasons (B.D.H.) . 

R4ichie (1959) records nesting under a rickety wooden platform 
used by boatmen, three to four feet above the water and about a 
chain and a hall' from the lake edge at Lake Ngatu (Paparore). I n  
1962 birds were nesting at  the canie place under a similar structure, 
then used as a ski-ramp. Turbot t  (1965) records nesting in a launch 
a t  Lakc Ellcsnrere in l96l j62. 1962/53, 1~robably 1963/64 and certainly 
1964/65 season; the first nest. which was tlestroyerl by the owner of the 
launch before he realisetl what it was, had been built against the glass 
of the cabin window. Subsequent .nests were also insicle the cabin but  
on a ledge towards the bow. Swallows nested in  the cabin of a boat 
anc!~oretl in Awanui Creek in 1962. Eggs were laid and hatched; the 
boat went to sea with the sw;~llows on board and the parents continued 
to l e d  their chicks after it had returned to its anchorage (R.H.M.) . 
I n  1965 birds nestecl in a launcli a t  Kerikeri Inlet, and in an old boat 
pulled u p  on tlie beach near T e  Kao wharf there was a nest with four 
eggs in December. Tl'l~is nest was inside the cabin, just above the 
entrance; having enterecl the cabin the observer had to turn round 
to see it, and the parent bird had to double back to settle on the 
nest. 

Swallows attempted to nest in the cabin of a truck at Houhora 
Heads (L.J.H.), and i n  the cabin of a dragline excavator left standing 
on tlie job over the week-end, near Moerewa (D.,J.T.). Near Motu tang~ 
a cave has been hollowed out of a consolidated sandbank and houses 
a n u ~ n h e r  of pigs. O n  the wall of this cave a swallow nest was found 
;~tt;~cllecl to the soft sanclstone. T h e  investigator who enterecl the cave 
after we had seen a swallow fly out was son~ewliat a1:trrnecl by the 
hurried exodus of st;~rtlecl swine. 

Tokoroa Island is n bas;tlt stack in the channel a t  Houhora 
Heads. On the leeward side antl just above hi@ water mark there is 
;I large liollow or small cave about five feet h ~ g h  and five feet .  deep. 
A swallow nest was I~ui l t  on the rock wid1 in a small pocket well pro- 
tecced by overhang. T h e  site was occupied ill December 1965 and 
I~at l  bcen used in trio of ~ l l e  prccccling three years (A.W.) .  



Edgar WELCOME SWALLOWS IN N.Z. 37 

I h;lve seen ;I nest in a hollow on  the crumbling clilfs a t  I h i -  
I I I ~ I U I ~ ~ ; I L I  and  there are reports o l  nests built  on  sanclstone cliffs or  steep 
banks ;ct Henderson Hay, a t  some i n h n t l  localities r~or t l i  o l  A w n u i  
(A.W.) , and  ;it Coal Creek, Ninety Mile Beach (L.,J.K.) . 

A survey o l  nesting sites in North1;rntl dur ing spr ing and  sutntner 
l!)(ij ~xoduce t l  some in tcresting inlormation on exceptions to the general 
rule " one site, one  nest." In T;ilde 1 figures ;ire presented for two 
hundred nest sites, one  hundred in Mangonui County and one hundretl 
in other p r t s  o l  Nortl~lantl .  Most o l  the sites were bridges ilncl culverts. 
Nest figures refer to nests ;~ctually in use o r  obviously recently used; 
broken or  ~ x ~ r t l y  built nests ;ire not inclutlctl. 

Nests per site l o t 1 1  To ta l  
olle two three f o r  sites t~es ts  

To ta l  --.. ..-- 169 25 3 3 200 240 

.4lthorrgl1 the higher figure lo r  M;rngonui County may in some 
degree I x  due  to the c!cnsity o l  swallow population ill that  ; m a ,  1 
;in1 t loul~tful whether this factor ;IS yet greatly inlluenccs the situation. 
Letlg;ml (1960) lountl one  nest in use antl two which appe;~retl to 
h i~ve  been used in 1958/!) season under ;I bridge a t  1'okcr;iu; Gri l I i ;~n~ 
(lY(i0) found two nests with eggs antl a third nest ~xlr t ly  con~pletetl  
~u i t l e r  ;I bridge a t  Herekino. In Hay of Islmds County Ross (1960) 
records two nests under  a bridge a t  T e  Iring;~ and Sh;inks (1960) lour  
nests untler two Ixitlges ;it Waiomio. T h e r e  was no polx~la t ion pressure 
in those early yc;irs, so I think it can Ix ;issumetl that ;I proportion 
o l  the swallow popul;itiot~ has ;I tendency to ;I mild form of coloni;il 
nesting. T h e  I~ritlge at  Waionlio which was occupied by one pair  in 
1958 ancl two pairs in  I!)(iO was usecl by five y i r s  in ILK1 ;111cl lour 
pairs in 1965. l'ukenui jetty (not inclurled in 7;rl,le 1)  h;rd in  1kce111- 
I ~ e r  1965 one nest with five eggs, two other  nests each with ;I sitting 
bird, one  new nest being built, and the remains of an  old nest. 

Multiple nesting is not  necessarily connected with the size o l  
the I~ritlge. Skegg (1962) records five nests, Sour of which appeared to 
have been in recent use, under  ;I wooden culvert on IL~i t i iaun~au road 
(it had only one  nest with five eggs it1 D c c e n ~ l x r  1'965). Of the two 

Mangonui records of lour-nest Imclges in T a b l e  I ,  one  W I ~  ;I snlall 
wootlen culvert, the entrance to which was partly closed by growing 
flax: the other was ;I mediurrl sizccl concrete I~riclge with steel girders 
Which had rcpl;icetl a culvert where Skegg (1'362) reported two nests. 

Alter :I p i r  h v e  ;irrivetl on their  chosen territory and  before 
nest builtling st;trts a few clays are spent in courtship activities. 'l'lie 
p i r  indulge in high level chasing flights, following c;~cli other ;~routtt l  
in wide swift circles; a ~ t d  a t  ~liucll lower levels slow. s o n ~ c t i ~ n e s  almost 
hovcr i~lg  Ilights are ;~cconipa~~iecI  by n ~ u c h  tail I ' ; I I I I ~ ~ I I ~  by one o r  



both birds. A pair may sit close together on a wire perch, uttering a 
crooning twitter and occasionally rubbing bills. I have sometimes seen 
courtship Feeding, the hen sitting on a perch, the male flying round. 
Each time he approaches she makes a little movement, or opens her bill; 
sometimes lie Hies past m d  continues his Ilight for a time before return- 
ing. T h e  otter mt l  acceptance of food may take place after lie has 
settled beside her on the perch, o r  as he hovers in front of her. 
On  Aug~tst 5th 1965 ;I swallow was seen at  Kerikeri chasing a wind- 
blown feather Iloating through the air. Judging by known dates of 
laying first eggs in tlie district that season this may h ~ e  been a little 
too early ii date for collection .of final lining material; pursuit of the 
feather may perhaps lime been in play or in some way a part of pre- 
nuptial activity. 

Nest sites which have been used in previous years seen1 to be 
accepted with little ado other than normal courtship behaviour, but 
looking for new nest sites sometimes involves much i~idecisive activity. 
A pair on my I;lrm spent from 4 th-20 th  October going from one 
prospective site to another - a concrete cattle-stop bridge, a hayshed, 
a n  implement shed and a woolslied - each site lioltling their attention 
for a few clays; none proved acceptable and the pair departed to nest 
elsewhere. 

1 have noticed that nest sites which have been used in previous 
seasons are o f t m  taken up early in the new nesting season and that 
new sites may not be occupied till a month or  six weeks later. This  
leads me to think that perhaps old birds tend to nest early, using 
known sites, and that nesting activities of young birds are often delayed 
until niucli later in tlie spring. 

Nest Bliilrli?~g. 
Swallows make n ~ u d  nests and the eggs are laid on a lining of 

feathers. Nests may be attached to a vertical surface or  placed on a 
l~orizontal or sloping ledge. There is considerable variation in the 
size ant1 shape of individual nests, depending on their situation. 

Hot11 sexes build. Michie (1959) writes: " I was able to watch 
both birds at close range for more than half an hour. They were 
gathering mud from the lake edge, flying to the same place each time, 
hovering for a few seconds three feet or so above the ground, then 
diving clown without alighting ancl scooping a rnoutllful of mud, after 
wl~ich they returned to the site of the nest. After several trips they 
flew further afield and out of my sight either to get a snack or to 
gather grass straw to mix with the mud. On these trips they would 
be away four o r  five minutes and as their flight is so rapid I could 
not see whether they carried any straw or  not." Quite frequently 
swallows alight on the ground to collect mud or straw, and when so 
engaged often display marked indifference to the presence of humans 
in the vicinity. This was particularly noticeable with a pair of birds 
at  Waitangi; they went on with the job of niud collection from the 
edge of a wet patch of soil without any apparent regard for the 
movement around them of people working on their boats. T h e  mud 
is carried to the nest site ancl attached to a vertical or horizontal surface, 
subsequent mud pellets being added, compacted and reinforced with 
vegetable or other material as the mudwork of the nest takes shape. 

When the nest is ;~tt;icl~etl to a vertical surl';icc wit l~out  any 
sup l~or t  I,enc;itli, co~~struct ion commences 11y making a small mud bracket, 
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which eventually becomes the Imttom o r  the ntutl structure. More I I I L I ~  
is atltled to the top and sitles of' thc bri~ckct till it gr;lcluallp assumes the 
sh;tpe of a s l~;~l low U;  from this the sides itre built outw;~rcls ant1 upwi~rtls 
till the murlwork I~econ~es  ;I sh:cllow I~owl  wit11 firm rims ; ~ n t l  it deep 
h s e ,  bu t  with ;I gap of wry ing  depth a t  top  centre o f  the areit of 
ittt;~chmcnt which still gives this p r t  of the nest, when removed from 
the wall, the L' ;cppe:trartce. l ' l~ is  is il111str;rtetl in Figure 1 in whicll 
A, H a n d  C sllow the wr i ;~ t ion  in size ;~n t l  sh;tpe o i  three unsupported 
nests as seen in rear clevatiotl (i.c., the Ilat s n r f m  of ; ~ t t ; d ~ m e n t  to ;I 

vertical wall) . A l ,  HI and  C1 show the simlc nests in p h n  ( i .~ . ,  ;IS 

seen from abovc) . 
T h e  inside of the bowl (egg chiun~l~er) is lined first with vegcti~ble 

or  o ther  material and later with feathers. Generally one type of mud  
is usetl for the whole c o n s t r ~ ~ c t i o n  but I h i ~ ~ e  seen sowe nests where 
13;trt was made of yellow and  part  of g?cy t h y ,  ; ~ n d  ;I few in wllich 
1 ~ 4 e t s  of' yellow ant1 grey clay were nl~xet l  througl~out  the structure, 
sometitncs unevenly a n d  so~nctitnes lilorc o r  less in layers. Compacting 
material used in the  11u1c1 structure may be dry grass, ;in occ;~sion;~l Idadc 
ot green grass, rootlets o l  grass or  i'erns, scraps of f i l~ro~rs  tni~tcri;rl, 
fragments of ~vood, s ~ n i ~ l l  land weeds o r  pieces of p e l t  wilter weed. 
,. * l u r b o t t  (1965) lists lci~ves o l  111rpj)in sp., ;I few fruits ol Let~~rrtr SIX. 
:I seed and some leaves of T~ifol i~tnr sp., some fruits of Festvcn c r ~ r t t l r l i t c -  
i:cerre iuntl a filiunentous green d g a e  its strengthening nl ;~ter i ;~l  used in 
;I ~ x ~ r t l y  completed nest collected from a water gauge in Cmtcr lmry.  
Sorne nests have a little cattle o r  horsc hair  in the nest r im. 

T h e  first l ining in some nests is nt;tinly gr;m straw; in o t l~c r s  
:i mixture of g r m ,  rootlets, scraps ol fern, s ~ n ; ~ l l  dry Ic;tves. fine fibrous 
material ; ~ n d  son~ctimcs cow, horse or  dog hair  and some short  fur: 
ol'ten n pad of sheep's woo! forms par t  oC this l in i r~g.  T h c  l'c;cthcr 
l ining may Ijc so generous (hat  the Leathers pro.jcct over the nest r im 
and the eggs can Ilardly be seen amongst the featliers, o r  r c l ; r t i ~ ~ l y  
spirrse. i\ prot t~se  leather l ining may be intlivitlual preference or  
merely a11 indication th ;~ t  plenty of fcatlwrs arc easily avail;~ljlc; a 
sparse Se;~thcr l ining may be due  to short;~gc of Ee;~tliers, re1;ttetl tb w e  
(11' m u : h  wool in the nest lining, o r  clue to lack of time; ;I nest is 
often well lined with feathers for the first clutch, less so for the second 
or subsequent clutches. Many kinds c)t le;ttIiers are usetl, d e p e ~ ~ d i n g  
:~p lx~ren t ly  on  av;~il;~bili ty;  chicken Leathers, blicck, white, nlixetl, or  
colouretl; tlut k leitthers of wrious  colours, and feathers of Turkey. 
Phe;~s;~nt.  C;uine;~ Fowl. arlct Red-billed Gul l  11i1ve Ixcn noted. Usu;~lly 
the feather l ining is loosely I;~ici but one  nest I d  the  fe:~tllers pressed 
into ;I tight pad. Some I~irt ls  seem to  Ix selective arid nlany disci~rtlctl 
feathers may be  found below the nest, others seem to use what comes 
and  throw none  away. a t  any rate in the nest vicinity. SO to 63 
kxtllers h i ~ w  heen counted in the inner  lining of nests; in the nest 
with SO the fcittl~ers were ri~tl ler larger than us~ral.  

Skegg (1962) notes o u r  impression t h r  the rougher the  surTacc 
to wtlicl~ the nest is attached the less deep thc area of i~ttachnlcnt,  and 
vice versa. In the light o f  lur ther  expcriencc 1 now suggest that  security 
of ;;ttachment to a relatively smooth siirfi~ce is incrc;taed by ;I larger 
total a r m  of i~ttachrncnt ratticr than by extra depth  ;rlone. Nests A 
m d  H were on rel;~tively smooth w ~ l l s ,  nest C: oti ;I rougher w d l .  
l k t a i l s  oC the three nests arc as lollows: 
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A H C 
C r c i ~ t e ~ t  brcadth (side to side) , mm. . .  150 205 115 
Greatest width (back to front) ,  nlm. . .  90 90 85 
Greatest depth, mni. .... - .  . .  95 85 80 
I k p t h  of egg chamber, mnl. . . .  40  42 SO 
Weight in ounces .... .... .-. . .  12 10 6 

FIGUKE I - Swallow Ncsts (not to scalc) 
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In most nests the  egg c l i a n ~ l ~ e r  is roughly circul;~r ;ind ; i l~ou t  
60-80 turn. across a t  the rim. Skegg (1962) Eountl tha t  egg c1i;rml~ers 
were nornl;~lly 30-35 n m .  tleep, but  I l ;d  one  nest with an  egg chirmber 
50 nrnr. tleep, this prolx~bly  I~ccause instc;rtl of the  normal  4 0  - 80 mm. 
g;rp Ixtween the top of tllc nest rim itntl the  1iorizont;rl surfirce I~clow 
which thc ncst is placed, this particular ncst hat1 very little hcatlroonl 
Ixcause it was buil t  close to  a n  angle in the  wall wliicli sloped 
l'orw;~rtls just ; ~ l ~ o v e  the b ~ c k  ol' the ncst. 

Unsuppor ted  nests untler concrete I~ritlges may be ;rtt;tcIietl to 
reklining witlls, I~uttresses o r  Ixanls; those untler wootlen 1,ritlgcs to  
supportirig Ixams o r  cross beilms (105, sc~ui~re t l  t i n l l~e r  o r  concrete) . 
Chncrete Ixitlgcs without bca~rns ant1 wltli s~iiootl i  vcrticxl w;rlls a r e  not  
favoured as ncst sites. U~ i t l e r  one  wooden bridge the  clay I x ~ n k  was 
retained by 21 rough ~ h n k  wall witli vertic;tl gaps I~etween the pl;~nks.  
A ncst was 11uilt across ;I gap ,  att;lclletl to  the two planks and  witli ;I 

projection of its rear  wall which ;~tichoretl it to  the clay Imween them. 
In ;I p ipe  culvert ;I root 1i;1tl grown tllrough tlic g;rp I,etwecn two 
pil)es. A nest w;~s buil t  across this gal,, with its rear wall cxtcntlctl 
into the g;rp a n d  ;irountl the  ingrowing root, which helped to S L I J ~ ~ O I . ~  

; I I I  otherwise prcc;~riously sited construction. 
IJnsuplmrtctl nests are  insecure ant1 often 1a11 with their owll 

weight. Only  ;I lintitetl nuniber  last l'or ;I l'u11 season ant1 so Tirr I 
know ol' only two cases where such ;I nest was fit for rlse i l l  ;I sccontl 
season. All early nests repor ted  werc of the ~~~~~~~~~~~~tctl type but  
Skegg (I!)(i2) recortlctl from Houliora ;I s~n;rll cup-sl~;~petl  ncst only 
30111111. deep  placed on top of a culvert p i p e  I t 1  1962/3 season I 
I'ountl ;I ncst a t  Waiomio p1;tcetl on the flirt flange of ;I stcel girtlcr 
untler ;I wooden I~ritlge. I t  was $10 mm. from Irotit to  Imck ; ~ n d  55 mnl. 
deep. with ;I flat I~o t tom where i t  sat on  the horizontal surface ; ~ n d  
;I flat Ix~ck  g gain st tlic vertical surf;rcc. Like unsupported nests it 
h ;~t l  ;I g ap  in the  I ~ c k  mutlwork which in this case extentlet1 right down 
to tlic I~ot tonl  ol' the  nest ant1 was filled with the  grass lining. T h i s  
w s  the  first flat ncst I 11;1tl seen in this district where most of the  
I~ritlges then untler oljservation werc of types which r e q ~ ~ i r e t l  construction 
of unsupported nests. Flat nests, however, are Ixcoming irlcreasingly 
common in Nor th land wherever t!ie type oC bridge provides :I suit;rble 
suppor t ing  surS;~ce: I Ii;~vc seen nests pl;~cctl on  top  of woc~tlen I)earns, 
; ~ n d  some buil t  partly on  the projecting m;~l t I~oi t l  layer between wootlcn 
1x;inl ;rnd steel girtlcr: this is ;I r a ther  insecure I'ountli~tiorl ;is the  
nl;~lthoitl sags with the weight o l  the nest, which tips Iorw;trtl. Flanges 
01' stcel girtlcrs are  being used, when ;r\~ail;rble: very s~iiall  nests have 
Ixen buil t  on  top  of projecting I~olts, iintl equally small nests, tr iangular 
in sirle elevation, have I ~ e e n  I ~ u i l t  o n  top  of diagonal steel struts near 
their  junction witli the girder. Unde r  two wooclen bridges flat nests 
h;rd Ixcn  plaietl o n  top  of a pile of silt which hat1 ~ ~ c c u m u l ; ~ t c t l  close 
under  the decking. T h i s  g r i~ t lu ;~ l  c h ; ~ r ~ g e  in nest constructioll is a11 
to the  good ;IS flat nests are  smaller, e x i c r  to  I~uil t l  and  ~ n ~ r c l i  more  
t lura l~lc  tli;111 u ~ ~ s ~ ~ p p o r t e d  IICSLS. 

I3uilding 01' the  first u ~ ~ s u p p o r t c d  nest (11 the  S ~ ; I S O I I  usua11y 
appears to  take n ine  to  twelve clays; mutlwork is finished in Lour to 
six tI;rys and  sonletimcs there seetiis to be ;I p u s e  in activity when this 
i s .  ~~c.c.omplislietI . .  ant1 before l in ing operations arc  pu t  in hand.  Huiltling 
of sccontl ant1 sulxcquent  nests after earlier nests hirve f ;~ l l cn  o r  been 
k ~ ~ o c k c t l  t lowt~ is ;I n111cl1 quicker process, usu;~lly completed in about  
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six clays, Sow of which ;ire occupied on mudwork ;ind two on lining. 
I havc as yet no record of the time vnken to build a flat nest. When 
a nest falls clown 21 new nest is generally built near the site of the old 
one, sometimes in exactly the same location. When a nest has broken 
off but part of its base is still fixed to the wall the birds sometimes, 
but infrequently, build ;I new ncst up  on the old structure. When 
;I crack develops in the mutlwork due to vibration or other causes 
and during the incubation or  fledging periods, the 1)irtls sometimes 
carry out emergency rep;lirs, bringing new mud pellets to close the 
crack. 

Eggs 
With the first clutch of the season the time-lag between apparent 

completion of nest lining and laying of the first egg seems to be 
usually three to six clays. Sometimes (perhaps due to bad weather) 
this may be extended to ;I week or  ten days, occasionally even longer. 
One nest was a p p r e n t l y  fully ready on 6th Octol~er  but the first 
egg was not laid till Octol~er  23rcl. With second and subsequent dutches 
my records show that the first egg may be h i d  ;is soon as lining is 
complctetl, usually within one to three clays of completion, occasionally 
four to six clays. In  one case I saw ;I male bird bringing ;I feather 
to ;I nest in which the hen was sitting, having alrexly laid two eggs 
of her second clutch of five. 

Eggs vary in shape, some being blunt ovals and others tapering 
towards the smaller end. Blunt and tapering ovals may Ile found in 
the smie nest. T h e  eggs are white, with a pinkish tinge when fresh, 
sl~eckletl ant1 I~lotched with s1i;icles of Ixown or reddish brown and a 
I'ew light grey undermarkings. T h e  speckles and blotches are variable 
in density ant1 distribution. In  most eggs they are conccntrated mainly 
in ;I zone at  the larger entl, with sparse markings on the rest o l  the 
egg. In other eggs the zone is Ijresent but the rest of the egg is more 
profusely spotted, and in some there is little or no suggestion of a 
zone, though there may be a cluster of closely set spots somewhere on 
the large entl antl scattered spots elsewhere. A iew eggs h;we only a 
few small scattered I~lotches and othcrwise the markings consist of 
irregularly distributed brownish specks. 

klichie (15159) records measurements of two eggs 21s 17.5 x 14 ninr. 
Skegg records three eggs at  18 x 12.5, 17 x 12.5 antl 17 x 12 mm. 
K. Cowiin nieasured a clutch of four eggs at  17.5 x 12.5, 17 x 13.5, 18 x 
13 and 18 x 13; and two eggs, the fifth attcmpt of this pair in 1965 
season. at 17.5 x IS an t l  16 x 12.5 mni. T have measurements of five 
single eggs at  17 x 13.2, 17 x 14, 17.3 x 13.8, 18 x 14 and 19 x 13. 
and  of a clutch of three eggs at 18 x 13.5, 18.8 x 13.5 and 19.2 x 13.0 
nun. T h e  average of nineteen eggs ;is above detailed is 17.7 x 13.2 mni.. 
and the range 16 - 19.2 x 12 - 14 mm. Serventy antl Whittell (1962) 
give a range for Western Australia of 18 - 19 x 13 - 14 mni. 

Kecol-tls of Lnying of First Eggs 
T h e  graph ;it Figure 2 summarises inforn~ation recordcd from 

103 clutches over three seasons ;it nest sites in Hay of Islantls County. 
This  sample gives, I think, a reasonably accurate picture of the sequence 
o l  nesting in that area. T h e  three peaks indicate the times at  which 
~ n a x i m u n ~  numbers o l  first, second and third clutches are laid. A few 
second clutches were laid in late August and September after the first 
clutch had been accidentally lost. Third clutches were spre;~d over 
the period Novembcr - January. 
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'J'here ;ire ;I few rccorcls of late laying from tliflerent p;ms 01' 
Northl;~ntl .  Skegg (1962) records ;I Ires11 egg a t  Houl ior ;~  in the 1;ist 
week of , l a ~ n ~ ~ ; i r y ;  Flux ;tnd Wilson (1965) found two nests with single 
cggs and one with a clutch of three in the third wcek of Februiiry. 
lioss (1960) mentions an  cgg laid in a T c  Iringa ncst in the last week 
o l  Februiiry :tncl (pers. comn~. )  ;I ncst with two eggs a t  ICaikohc on 
!MI February. l ' h e  T e  I r i n ~ c  egg tlitl not h i~tch,  and in my cxpcrier~cc 
;I l a d y  large proportion o t  eggs 1;iitl after t~licl-,j;~ntr;~ry ;ire illfertile 
o r  tlesertctl. 

F IGURE 2 

No. of 
Nests 

l 'he four August 1/15 rccorcls are for 1W4. In 1965, first cggs 
from the siume four nest sites wcre about  three weeks later. I n  1964 
July w;is wet and  re1;ltivcly ~ni l t l ,  and rain fell on  23 clays: A u g ~ ~ s t  
I n ; d  rain o n  19 days. In 1965 rain fell on  only 14 clays ill ju ly  ;mtl 
16 in August; there wcre sevcr;ll tlays of overnight frost between 12th 
;incl 20th ,July, ;und a few very light frosts a t  the beginning 01' August. 

i\s far as I have Ixxn able to ;isceriain. egg-laying takes place 
in the early ~ n o r n i ~ ~ g  and  one  egg. is laid e;ich t h y  till the clutch is 
conlpletc. It is prolxtbly corrcct to assunre that I)roocling nornially 
commences wllen the last egg 11;is k e n  laid. O n  several occasions, 
however, I have found a I~irt l  on  the nest about  noon, o r  in the after- 
noon, when only par t  of the full clutch hiis been laid. Many more 
carelul ol~serv;itions are nccclccl td ascertain with any degree of ex;lctituclc 
the t i ~ n c  ; I I I ~  I ) : I ~ ~ C ~ I I  01' l ay i i~g  :111d t l ~ e  pcrio(l of incul);~tion. A t  this 
stage 1 can o~nly statc tl1:11 thc period of inc~il ,atio~l l'ronl laying of 
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the last egg till hatching o l  that egg is about fifteen days. A number 
of clutclles are known to have h;~tched on tlie fifteenth day. 1 think, 
but cannot be certain, that in a few nests eggs h;~tched on the fourteenth 
thy. One nest in which the ful'l clutch of three eggs had already 
been laid by 1200 hours on 12th September still had three eggs at 
1710 hours on 27th September. T h e  eggs subsequently hatched. If 
this took place on the morning of 28th September this would be the 
sixteenth day. 

Generally a11 fertile eggs of a clutch hatch on the s;me day but 
three examples indicate that this may not invariably be tlie case: 

Date antl T ime Inspected Chicks in nest Final number hatched 

October 7th 1700 hrs. two four 
Octolxr 9th 1700 hrs. one three 

November 15th 1730 lirs. one two 

l n  each case the time of the inspection was approximately an 
hour antl a half before sunset. 

1 cannot say whether the male takes any part in incubation. 
From the number of occ:~sions when at  v;lrious times of the day I have 
found fertile eggs uncovered by either parent it is apparent that periods 
of inattentiveness are not infrequent. 

Fledging 
Such information ;IS I have been able to record shows that the 

Hedging period varies l'ronl eighteen to twenty-two or twenty-three days, 
i111cl is generally twenty or twenty-one clays. Under incubation I men- 
tioned a clutch ol' eggs which h ; ~ l  not h;~tcl~ccl a t  1710 hours on 27th 
September a n d  wcre assumed to have hatched on the morning of Septem- 
ber 28th. These three chicks wcre observed to leave the nest and fly 
around with their parents a t  12 noon on October 16th, i x . ,  the eighteenth 
thy  from hatching. Flight was reasonably strong ancl there was no 
indication that their dep;trture from the nest was premature or due 
to panic; the parents were rather excitable but the chicks flew well. 

A brood which hatched on 24th December were perching, but  
not yet ready to fly on 11th ,January, the eighteenth day. A brood 
which I~atchetl on 23rd December flew from the nest on 11th January, 
the nineteenth clay. I have several records of a Hedging period of 
twenty or twenty-one days. A brood hatched on 10th November 
appeared to be fully fledged but showecl no inclination to- leave the 
nest on 1st December, the twenty-first day; a brood hatched on 16th 
September exploded from the nest on the evening of 9th October, the 
twenty-third day. I t  is, however, possible that they had flown earlier 
that day, or perh;~ps even the clay before, antl returned to the nest to 
roost. 

When first Iratched the chicks are naked, with long necks, large 
heads and closed eyes. T h e  eyes open about the third clay. When 
the chicks are only a few clays old it is usually fairly easy to count 
them even if the nest is in ;I dark corner; i f  one scr;~tches lightly with 
one's mirror on the horizontal surface above the nest this usually pro- 
duces ;I full muster of open yellow gapes. As the fledglings grow bigger 
;~ritl wing ancl tail f'cathcrs start to grow. ant1 particuli~rly in the later 
stages o l  growth, the nest I~ccomes so full ol' chicks chat it is often 
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dillicult to tell how m;trly there are in it; only otle o r  two nlay rcspoml 
to the mirror scr;ttching while the o t l~ers ,  l'u11 Led, sleep 011. 

Chicks are  fed Ily both Ixtrerlts, LISLI~IIY a t  h i r l y  short  in terwls  
in the morning ;und the evening bu t  a t  longer intcrv;tls du r ing  the 
heat of the day. G. , I .  H. i\,loon (pcrs. comm.) inlorms me that ;kt 
one  nest he w;ttchetl, nestlings were not  led for periotls of u p  to two 
hours in the forenoon ;tnd u p  to three hours later in the tliry, but 
were apparently uttaffcctctl. 

Nest s;tnit;ttion is elfcient. I have n o  conclusive tl:cta on cessatiott 
of production of the faecal sac; in the later stages oC development chicks 
squirt  over the edge of the ncst, but fouling- iol the ncst rim is surpris- 
ingly i t~frequent .  Empty eggshells ;Ire removed by the p r e n t ;  occasion- 
ally one finds them below the nest bu t  generally this is not so, and 
they must I x  carried amray for some distance. 

A few clays belore the chicks arc rexly  to Ily inclivitlu;tl chicks 
may be seen srrr,tching their wings ;tnd moving them up  ant1 t lnwt~. 
I t 1  the last t h y  o'r two chicks may perch on the nest r im, o r  leave the 
nest .  ~ t t d  move ;tlong the horizontal surf;tce on whic l~  it is pl;tcctl 
(gircler flange, l x i ~ m ,  etc.), should one  be ;tv;~il;rl~le. Chicks Ii;ttcl~etl 
in nests attachecl to ;I vertic;d surface can of course go no further ~ I I ; I I I  
the nest r im until  they are re;ctly to fly. 

Chicks which arc nearly but not  qui te  re;ttly to fly tnay ~x tn ic  
when the nest is ;~pproac l~c t l  and  take premature flight. Th i s  does 
n o  harm if the young birds are sufhcictitly grown to pertttit ;t short  
Ilight and  immediate returti to the nest its soon ;is the a p p t r e n t  t lmger  
is past bu t  son~etimes onc chick, less developed than the others, may 
I x  ;tble to do rto more than flutter dowtt :tt ;III angle, itnd have to 
be retrieved Iron1 thc water, long grass or  ;I I)lacklxrry t l~ ickct  ;tnd 
re tur~te t l  to the nest. Chicks which h; tw Hown volunt;trily a t  clue 
time may i ~ t  first spend only it  brief period on  the wing before they 
re turn  to  the nest to rest, bu t  soon unclert;tke n ~ u c h  longer Ilights, 
re turning to  the nest t o  roost for ;I t h y  or  two, m t l  in any case 
roosting in the vicinity of the nest for ;I few nights before they travel 
lur thcr  ;~ficltl. l'i~rcnts may be seen feeding Ilying young on  the wing. 

Clutches o i r d  C l ~ r t c h  Size 

For Austr;tli;t, Mathews (1919) states " ~ l u t c l l ,  three to five." 
Writing of  Western Austr;~li;t, Serventy and Whittell  (1962) state " the 
clutch mrrsists of three, sometimes only two, ; ~ n d  on occasiorts as many 
as lour  eggs . . . two broocls are raised a~nr~u;dly." 

111 Northern New %e;tl;tntl sw:tllows are tloul,le-brootled o r  trel,lc- 
brootlctl ;tntl the c lu tc l~  is usually three to five, with one  record o l  two. 
i\ sitmple of 132 clittcl~cs from the Hay of !sl;tntls gives the following 
result: 

Clutch N u ~ m l ~ e r  of Clutches Percentage 
l ' w o  1 1 
T h r c e  31 23 
Four 57 43 
Five 4 3 33 

- - 
132 100% 

O n e  egg h~ttchctl l 'ron~ the two-egg clt~tcli ,  the other wits inl'ertile. 
A I~rc;tktlown o l  the ;tl,ove clutch rccortls by n ~ o n t h s  of laying 

is ;IS lollows: 
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Eggs in Clutch 
2 3  4 5 Total Clutches 

August ............ 4 5 ,  9 
Sep tern bcr ........ 3  12 11 26 
October ........ 5 9 15 29 
hTovember ..-..... 1 7 7 1 ' 3  3 4  
December ........ 10 11 8 29 
January ......-. 1 3  4  
Fcbruary ........ 1  1  

01 lorty-three five-egg clutches, five were certainly and three 
1xobaI1ly first clutches; thirteen were certainly and fifteen probably 
second clutches; four were certainly and three probably third clutches. 

T h e  period between vacation of the nest by young birds and 
laying the first egg of the next clutch varies; in two cases it was only 
seven to eight days, frequently eleven to thirteen days, sometimes u p  
to three o r  four weeks. 

Seqzieuce of C l z ~ t c h e ~ ;  Hatching a n d  Fledging Szccce~s 
I n  Tables 2, 3 and 4 figures are presented from the records of 

twenty-five pairs on which it was possible to keep a check tlirougliout 
one or other of three nesting seasons. T h e  following synlbols indicate 
thc fate of ncsts, clutchcs or fledglings lost: 

(a) = eggs disappeared from nest before hatching. 
(b) = nest fell or was knocked down; subsequent layings (if 

any) i n  a new nest. 
(c) = eggs infertile, deserted or  did riot hatch. 
(cl) = young disappeared from nest before fledging. 

Kecord of six two-clutch pairs 

TABLE 3 
Record of six three-clutch pairs 

P-ir  170 

Clutch 

3'-T" 4, ," 

'--tc 3d 

F' edger: 

One 

1st 2nd 

5 4 1  

T i o  

1st 2nd 

Three 

1st 

Four Five 

2nd 

3 4 4 4 4 4 4 5 4 5 5 5  

4  

3 5 1 2 2 3 4 ‘ 2 - 5 5 4  

Jst 1st 

2 ( a l 5  

S i x  

2nd 2nd 1st 

5 

I 
2nd 

4 



Edgar WELCOME SWALLOWS IN N.Z. 4 7 

Palr Tlo 

Clutch 

%m 
Hatched 

fledged 

- -  

Thirteen 

A co~np;trison o f  egg ~)roduct ion  by two-dutclt ;tnd three-dutch 
pairs is ;is lollows: 

Six two-clutch pairs Six thrce-clutch ~ ) ; ~ i r s  
t\vcr;ige eggs 1st clutch 4 .O 3.3 

211tl clutch 4.5 4.8 
3rd clutch - 3.3 

All clutches 4.25 3.8 
l ' o t a l  eggs laid 5 1 6!) 
Eggs per  pa i r  8.5 11.5 

In the two-clutch pairs thc  second clutch was cqu;tl to  o r  greater 
th;tn the  first clutch. T h e  three-clutch piiirs conlor~net l  to  the general 
rule tha t  in treble-ljrootlctl species the  second I)rootl is 1;trgcr th;rr~ 
the  first o r  third.  

T h e  thirteen pairs listed in l ' a b l e  4 show mnch wr i a t ion  in 
sequence of clutch size a n d  I think t h i ~ t  this is prolxtbly d u e  to  the  
tlis;tsters which overtook early clutches. 1 suggest tha t  pairs thirteen, 
twenty-four a n d  twenty-five were probably by nature  three-clutch pairs. 
Pair  thirteen laitl one  egg of its first clutch belore o n e  visit ant1 before 
the  next visit the  nest had t'itllen, bu t  the 4.3 sequence for  the ltext 
two clutches wo~rlt l  indicate cotiformity with the three-clutch rule. Pairs 
twenty-four a n d  twenty-five h ; d  ;I difficult time. With  p i r  twenty-four 
the  site was unde r  a rickety wooden bridge over which heavy earth- 
~ n o v i n g  ~ ~ r a c h i n e s  p;tssccl a t  intervals and  on successive occasions the  
nest wxs dislodged by vil)ration. Pair  twenty-five seemed uniible to  
cll'cct secure a t t ; ~ c h u ~ c n t  o l  tllc nests to a vkrtical s~trlitcc, altllough a 

Txenty-f ive 

Pourteen 

P?il- I:o h? ,onty-threr: 

3rd 

(a] 

- 

1st 

(c)  

- 

Fifteen Slxteen 

1 s t  

fb) 

- 

Clutch 

:!ntcl~ed 

P1edy;erl 

5th  

(a) 

1st 

3 

7 

T-,ienty-f o u r  

1st 

(c)  

1st 

2 4 A 3 5 5 4 3 3 4 4 4  

( c )  

Seventeen 

2nd 

1 4 3  

3 

3 

2nd 

(c )  

- 

1st 

3 

2nd 

: b )  

- 

5 t h  

( b )  

- 

3rd 

4 

2nd 

2 

2 - 3 4 - 2 - 3 1 -  

2nd 

3 

3rd 

5  

5  

1st 

( b )  

$ 

1st 

5 

5 

3rd 

( c )  

2nd 

J[ 

3rd 

4 

3 rd  

(b) 

3rd 

( b )  

- 

2nd 

- 5 5 5 4 3 0 5 2 4 7  

( b )  

- 

2nd 

3 

( d )  

3rd 

( 8 )  

4 t h  

5 3 4  

(b)' 

- - -  

4 t h  

( b )  

- 



nest in the same situation the previous year 11oused three clutches w i t h  
out  accident; the presence of' ;I 5-egg clutch in the sequence could 
indicate that for these two pairs the normal number of clutches would 
have been three. 

I hare no knowledge of  the history of pair fourteen except for 
one season. T h e  nest site was ii small Earnm bridge now repl~tced by a 
culvert and this has not becn used as a nest s i ~ e .  

Pair seventeen site is the same as that used 1,). pair two (two 
clutches) in the previous season. l ' l ie poor result from the second 
clutch may l ~ a v c  stinluli~ted the pair to a third laying. 

II the three-clutch rule is valid antl if the m;ixirnurn clutch is 
five eggs i t  would seem that pairs eighteen to twenty-three were by 
nature two-clutch pairs stimu1;~tetl to produce ;I third clutch by poor 
results from or disaster to early clutches. 

Pairs fifteen and sixteen clisplayed an unusu;tl d e p x t u r e  from 
norrnal I~chaviour. Eggs wl~icli fail to hatch may be cast out of tire 
nest during the Hedging period or may still be in the nest when the 
young birds leave, in which case they are usually ejected from the 
nest before the new clutch is laitl. T h e  clean-up oS the nest may he 
a thorough affair, with ;I new feather lining and son~etinles addition 
oC extra nlutl to the nest rim, o r  it niay be a nlucll tilore casud effort. 
Pair fifteen laid ;I first clutch of three eggs wllich were covered for 
the normal incubation period and were $till warm on the evening 
of the fifteenth day, with the parents on a wire near the nest. At 
the next visit there were eight eggs in the nest, and the bird was still 
sitting on eight eggs on two subsequent visits. Three chicks hatcl~ctl, 
;ind a t  some time ;iro~rncI hatching date the three original cggs were 
c:;tst out. At least one egg of the secor~tl laying w;is in the nest until 
the yoilng birds Ilcdgecl ;tnd when they left it was found on the 
grourirl belorv the nest. T h e  third clutch hatched norni;illy. 

J.'air sixteen laid four cggs by 21st Septelnber and these would 
normally Ilwe hatched by 5th - 7th October. They did not hatch 
; ~ n d  were still in the nest, though cold, on 24th October. By Slst 
October three fresh eggs hati been h i d  on top of the original four 
rvhicl~ by now were dull ;tnd discolow-ed: antl the bird was sitting on 
seven eggs. On 13th November the first chick had hatched and there 
were still at least five eggs in the nest: ;I second chick hatched after 
that inspection a n d  ;dl but one egg of the first clutch had been cast 
out by Novenrber 20th. This too had gone by 3rd December when 
111e two chicks were well grown. After they had departed the nest was 
cle;~ncd out,  new mud ;rtldecl to the rim, and a third clutch of three 
was laid on a sparse feather lining. 

7'ilble 5 compares hatching antl fledging success m t l  losses from 
Tables 2, 3 ant1 4, and expresses these as a percentage of total eggs laid. 

TABLE 5 
ex T;tble 2 3 4 Total 

Eggs laid 5 1 69 164 284 
H ;itched 35 6Y"/;i 55 80% 63  3801, 153 54y0 

1:ledged 34 C,jO/,, 50 73'3, 52 31.7% 136 48q, 
Losses - eggs I6 317; 14 20T0 1 1  6 .  131 160/;, 

fledglings I 3 7% 1 6 . 7  17 ci?, 
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Percent;~gc oT Ileclgetl t o  11;ltt:hetl is qui te  good at  89% Ijut 
pert:cnt.age o f  Hetlgetl to eggs is low ; ~ t  48%; this is of course partly 
related to the li;~z;~rtls of Iium;~n interference with nests in accessible 
~msi t ions  and of insecure a t tachmc~l t  o l  nests placctl o n  vertical 
surfilces. 

A I)rc;tktlown ol' the c;tllses ol' egg losses is 21s L'ollows: 

%, of  O/, of 
Eggs Losses To ta l  eggs 

1.o5t Ily nest lalling or  knocked down 42 32 15 

L.o\t by predation, huoian o r  otherwi\e 27 2 1 9 
Deserted, infertile, did not  11;1t~h 62 1 7  22 

-- - - - - - 

131 1 OOT, 4 6(x1 

Of seventeen nestlings lost one  was Ijy nestfall, seven by prc- 
t l ;~tion ;tr~tl n ine  by other  causes. 

l ' l ic casualty list ~voul t l  prolx~bly be lower in ;I district d i e r e  
more nests are pl;~cecl on  horizontal s~lrfaces. In iml'avour;~blc circum- 
s tmces  it can be considerably higher. 111 l W l / ( i 5  season one large 
11l;lin road Ijritlgc was occupied Ily five pairs. 1)et;tils of this s ~ n a l l  
colony itre not  inclutletl in 3';tIjles 2 - 4.  T h e  situi~tion becan~e  too 
conlusetl to permit accurate identification ol' nest owners and Sortunittely 
i t  is not typic;~l. T h e  colony was sul?ject to periodic: persecution by 
local children and  itlso some predation by sparrows. 1:ivc pairs oC 
sw;tllows Ijirilt in one season ;I tot;tl of seventeen nests ant1 laid forty- 
seven cggs, Ijut h;~tchetl only Sourteen chicks, a11 of' wliicli srrrvivetl 
in [lying stage. 

As noted, the fiqlres for perccntagrs hatched ;II tl llctlgctl in 
7 7 I ; t l~ lc  5 arc ;ttfectetl to some extent by prctl ;~tion ant1 nest L111. I I~;rvc 
cstractetl I'rotil 7'al)les 2 - 4 fig~lres lor nests unatfectetl by e i t l~c r  ol' 
those I':~ctors, to stutly results Irom tlilf'erent sizcs of' clutch. 

01' eleven three-egg clutches (33 eggs) 25 I~atclictl ; ~ n t l  25 Ilctlgcd. 
l'crccntage o f  Iletlgetl to Iii~tchctl 100 
1'ercent;ige oS lletlgetl to eggs 7 6 

I 'hcse  I,ercent;iKc figures ;we close to those ol j t ; r i~~ed 1,y s u l n ~ i ~ ; ~ r i s -  
ing a11 my records 01 three-egg clutches. . 

Of nineteen four-egg clutches (76 eggs) 51 Iiatchctl and 45 Ilctlgetl. 
' fh is  gives ;I Iletlgetl/li;~tchet1 88%) i ~ n d  Hetlgetl/eggs 5!)%,, Ijut ;I t ruer 
ligure prolx~bly  emerges from ;I l u g e r  s;tn~ple:- 

(>I thirty four-egg clutches (120 cggs) 95 li;~tchctl and 88 Ilctlg~tl. 
I'erccntage of Iledgetl to hatchet1 93 
Percentage of llctlgetl to eggs 75 

01' eighteen five-egg clutches (90 eggs) f!) hatched and 66 Iletlg~cl. 
Percentage of lleclgetl to I ~ a t c l ~ e d  96 
I 'e rcc~~t ;~ge of lletlgctl to eggs 7 3 

These  figures ;Ire close to those ol,t;~ir~etl from ;111 my five-egg 
rccortls. 

Nestling ~niortality w;vi therefore n i l  in three-egg clutclies, 7% 
in four-egg clutclies ;und 4% in five-egg clutches. I'crcentagc of HetlgetI 
to eggs was Ixst  a t  7674, in three-egg clutches, ant1 7 3 3 ,  in I ~ o t h  four-egg 
; m c I  five-egg c l~~ tchcs .  
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Stc n~i71nl After Fledging 
Twentyfive pairs (T;thles 2 - 4) produced 136 flying young, an 

average of 5.4 Hying young per pair. T h e  best of the two-clutcl~ 
p i r s  produced nine antl the best of the three-clutr11 pairs ten. 

1 have no very uselul inEormation on survivd after fledging. 
I t  is not possible to keep track of young 1,irds after they Ilave left the 
\;icinity of the nest. On ;I number of occasions 1 hitve seen a family 
around the nest bridge a week or longer after hatching. sometimes 
complete and sometinles less one bird. I have only once found a 
swallow dead on :I road. It is unfortunate that ;I row of swallows 
sitting on a wire has an irresistible attraction Sol' a certain type of 
youth ;trmecl with a11 air gun. Young swallows d o  not seem to crash 
into plate glass windows ;IS d o  young kingfishers, slrining cuckooq i~ni l  
somc passerines. 

C n ~ t s a  of Loss; Predn l io~r 
.As already noted. 32y0 of losses in Tables 2 - 4 wcre by nests 

tilling or  k i n g  knocked rlown, a n d  ZIT, by predation. Many nests 
were knocked down by thouglltless children for no reason except wanton 
mischief, antl in onc c x e  four nests under a multilde-nesting bridge 
hat1 been carefully removed Irom their position on vertic;~l surfaces 11). 
some person, and plated on the ground. Two of them contained eggs. 
Under one bridge ii nest had become detached from its anchorage antl 
someone had ~ o u n t l  ;I forked stick with which he proplxd the nest 
against the wall in nearl!~ iis original position. This  first aid was 
successl'ul antl the birds re;~red their fanlily. 

Skegg (1962) ~ucntions a case where a nest h ;~d  been 1)uilt 
untlcr ;I gap between two britlge planks a n d  was lull of road dust 
which h;ld buried the single egg, and I h v e  seen this l ~ a p p e ~ i  elsewhere. 
Use ol  wool ;IS lining material in the nest c ~ n  have its pitfalls. On 
one inspection round we found a young bird, ready to fly, hanging 
Ixlorv the nest with onc foot firmly entangled in part of the wool 
lining. 

,A Hokiauga L~rmer h i ~ d  swallows nesting in an outbuilding and 
found that their nests were repeatedly predated by rats. Eventually he 
closed up  the building to prevent ingress by the swallows, so that they 
might seek an alternative building site (R.C.). I have suspected rat 
predation ;IS a cause of losses at  some nest bridges but have as yet 
n o  proof It is also possible that Mynas may Ixar responsibility for 
tlis;~ppc;~rance of chicks from some nests; again I have n o  ,,robf, but 
Mynas wcre in the area and it was difbcult to think of any ci,thcf- cause 
of loss, having reg;rril to the nest situ;ttion. 

Kecl-billed Gulls sometinies dispute perches with swallows. Pied 
StiIts and Dotterels appeared to resent the presence of swallorvs hunting 
insects over A stream which spilled out on to  a beach (I\I ,I .H.) .  ' I  have 
not not.icetl a n y  antagonism between swallows ; ~ n d  any other bird 
cxcept House Sprrows,  which sometimes chase swallows oft wire perchcs 
:tnd not infrequently iuterkre with their nests. H. A. Findlay mentions 
that as carly 21s 1'360 he s;tw straw hanging from swallow nests under 
a Ijritlge at ICawakaw:~. Swallows which attempted to nest on ;I house 
w a r  Kerikeri were driven off by sparrows. In 1'964 season l came 
across sevcr:~l instances of slmrorv interference. On one occasion two 
slx~rrows were seen titking feathers from the lining of a nest. .A nest 
Lrom which young swallows 11;ld Ilown was takcn over by sparrows and 
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parti;tlly lirlctl with binder twine and some feathers. A newly I~ui l t  
swallow nest was appropri;ttetl before the sw;~llows used it and silnilarly 
lined; another new nest was seen to have loose straw projecting from 
it and on investigation proved to contain three sparrow eggs. All 
these instances occurred under one multiple-nesting bridge, and it is 
interesting to note that in 1965 season there has becn n o  sparrow 
interfcrcncc whatever at this bridge, though 11uni;un predation unfortun- 
ately still occurs from time to time. At another bridge there were in 
;I ncst four sw:~llow eggs which should have hatclletl about Slst August; 
they were seen on Augttst 29th. Inspection of the nest was not possil~le 
on 5th Septemlxr 11ec;iuse oC Iloorling. By 13th Septc~nlxr, when thc 
chicks (if h;~trlietl) woultl h v e  been about h d f  grown, the p r e n t  
swallows h ; ~ l  conlplcted and lined ;I second nest and the first nest was 
empty ;uid had no feather lining. On 27th September it was filled 
with wool and rubbish and ;I tleacl cock sparrow tl;uigletl below the 
ncst, one loot entangled in ;I str;lnd of binder twine. 

I'OI'ULATLON SPKEAD 

i\s a t  1965, Northland is tlie main stronghold of swallows ill 
Ncw Ze;~lantl. Swallow popul;ition is dense in R4i1ngonui antl Bay of 
Islands Cbuntics, increasing in Whiing~roa antl Hokiang;~ Counties! 
scattered in Whangarei and Hobson Counties. In Koclney County 
sw;~llows have bred on the eastern side of I<;~ip;~ra Iiarbour, ; ~ n d  there 
are sight records fro111 Kaipar;~ South Head. A few birds lmve been 
seen around Aucklantl, and in coastal areas at Firth of T h i ~ ~ n e s  antl 
Bay of Plenty. Breeding h;~s been reported from Waikato, H;~wkcs 
Bay, A4an;iw;ttu antl Wairarapa, antl siglitings Iroln T;lr;rn;~ki. 

T h e  only reports of breeding in South Island come from Canter- 
bury, I ~ u t  there ;Ire recent sight records from Cook Strait Islantls, Marl- 
I~orough, Nelson, West Coast, and a report oE sighting from So~tt1il;cntl. 

l ' h e  spre;td of ~mpulat ion in tlie four northern counties is tlis- 
cussed in  some det;~il and reports horn other districts are su~ntnarised. 

This comprises tlie long peninsula runnil):;. horn W;~ip lx tk ;~ur i  
to Cape Keinga with Ninety Mile Beach on its western side antl 
Ll;~ng;tunu Hay, Houhora antl I'arengareng;~ hi~rbours on the eastern 
coast, antl a smaller peninsula with Lake Ohia at its base and Cape 
Karikari at its tip, betwecn Kangaunu and Doubtless Bays; at the 
eastern entl of Doubtless Bay is Mangonui harbour. T h e  Awanui- 
Kaitaia-.4llip;1ra triangle is flat country, separated by ;I range of hills 
from Herekino harbour. South of the coast road from Awanui to 
Martgonui the land rises to the Maungatitniwha Range. 

In  1958/51) season Michie (1959) reported nesting of two pairs 
of swdlows at  the southern entl of the large peninsula, one pair at 
Awanui and one pair at Paparore; in the same year sw;t l lo~~s were 
present i ~ t  Pukenui (Houhora harbour) atid may have nested; they 
certainly did so in 1959/60 season (A.W.). Michie also reported ;I 

ncst a t  Aurere Flat, west of Ihingaroa and near the base of the smaller 
peninsul;~. In the lollowing season (1959/60) Let1g;trd (1960) reported 
two nests a t  'l'okeri~u, on Doubtless Bay, antl Grilhani (1960) two nests 
a t  Herekino. It seems rei~sonal)lc to suppose that the present sw;~llow 
popul;~tion of h'I:~ngonui C o u n ~ y , ~  is 1;1rgely i f  11ot wholly niade u p  of 
succcssivc ge~ler;~tions t l c s c c n d c ~ l ~ ~ l r o ~ n  these eight p i r s .  
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l<sti~blishtnent of swallows on the main peninsula h;~s been most 
successful, especially on its southern hall. By 1960/61 there were already 
ii number of nests around I'ukenui, Kaio antl Motutangi. Skegg, (1962) 
reported four sites between I'aparore antl Kaimaumau and hts most 
northerly nest was about two miles north of Houhora: tliere were reports 
of, sightings from Waihopo (K. Bond) and Paua (D. V. Merton). 
Nests were reported from near T e  Kao in 1'362163, Tangaoke Landing 
atld l ' e  'Paki Koad in 1'364165. On t!ie west coast there was report of 
a nest south of Hukatere in 1960 and of sightings at  the Hluff in 
l!)62, Scott Point and Cape Keinga (A.W.) in 1964. 111 December 
1!)65 we found that the four sites reported by Skegg (1962) between 
l'aparore and I i a i m a u n ~ a ~ ~  were still occupied, plus mother  four sites 
on the same stretch of road; twenty-one birds (not flocked) were seen 
around Ihimaumau. O n  a by-road south of Wailiarara a bridge had 
one old antl three new nests a n d  we saw a flock of twenty-five young birds. 
On or near the road Motutmgi-Ngataki and under Pukenui wharf 
thcre were eighteen nests; every farm in this area seems to have swallows 
nesting under farm bridges o r  on buildings. Three nests were found 
between Ngataki and T e  Kao; near T e  ICao school there were three 
nests under a bridge itround which fourteen birds were flying and 
perching. Other nests were found at  Tangaoke, T e  Kao wharf, south 
o l  I'i~ua road junction and north of T e  Hapua road junction. 

I n  the stretch from Kaingaroa to Mangsnui where Aurere and 
Tokerau nests were recorded in 1958159 and 1959160, Skegg recorded 
in  1961/62 season nests a t  Iiaingaroa, Aurere and .Parapara stream. I n  
1962163 tliere was a nest a t  L i~ke  Ohia and the nesting range extended 
eastwards to Taipa (L.J.B.) . This  eastward extension had continued 
to Cooper's Beach by 1964/65 and to Kohoniaru road junction (east of 
Mangonui) by 1965/6(i. North of the main road there have been 
frequent visual records from various parts of the small peninsula, from 
1959160 onwards. At the time of the solar eclipse in May 1965 
swallows at  Matai Bay were put  to flight each time a' rocket was 
li~unclicci. No search was made for nests in this area but swallows are 
undoubtedly breeding. South of the main road swallows have spread 
inland along roads which follow the course of streams and rivers. I n  
December 1965 tliere was one nest on a road about a mile south of 
lhingaroa, cleven nests a t  eight sites on the road south of Lake Ohia 
and two nests on the I'arapara road. Taipa river divides to become 
l'aranui stream and Oruru river. There were five nests on Paranui 
road, and along the valley of the Oruru river and its tributaries we 
l'ound ten nests, most of them in I'eria district where there is a good 
jwallow population and further search would certainly have added 
nlorc nest sites to the record. 

Swallows are numerous in thc flat lands in the Awanui-Kaitaia- 
Ahilx~ra triangle. No detailed search was made in this area, but the 
total numbcr of nests must be very large; on nine miles of road 
seventeen nests were found at  thirteen main road bridge sites. Swallows 
have spread along the Awanui Kiver and its tributaries as far as Fair- 
burn and Ki~iaka on l ' e  I'uhi stream, Pamapuria in Victoria Valley, 
and south tq Takahue; nowhere in great numbers, but  widely distributed. 

A ridge of hilly forested country lies between Ahipara and Here- 
kino, and it is gcogr;~phic;~lly more convenient to discuss *the Herekino 
swallows along with those o l  northcrn Hokianga. 
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IVkcctrgccrocc Corrctly 

I<eli~tively S I I I ; I ~ ~  in total ilrea, with forest in its north-wester11 
corner i~nt l  itlong 11luc1r of its southern Imuncl;try, Whangi~roa county 
I ~ a s  so far only a limited sw;tllow populatiorl. On the cast coast 
t l~erc have k e n  sincc 1'3(i3 Irequent sightings of sw;~llows at the nlouth 
of 'l'akou Kiver and they prolx~bly l~rectl somewhere in this ;Ire:(, 1,uL 
the ~n;tin concentration is . aroutrd the southern sitle o l  W11;lng;lroi 
l t r l o u r .  T h e  first record for this county is by Skcgg (I!)62), who 
saw three swallows on power lines a t  I'upukc ro;d j u ~ ~ c t i o n .  In 11ece111- 
ber l!)(i5 wc founcl twenty ncsts. Most of these wcre in the lower 
reaches of streams which llow into Wh;ing;iroa h;~rlmur (Kaeo area, 
tllrcc nests; I'upukc river, five nests; Waihapa arcit - west of Waitaruke, 
eight nests); four ncsts were well inland on Otangaroa ro;~cl, up  the 
W;tinui Kiver. 

Hokiotrgcc Corctr ty (ittcllrrlitrg I-leveltirro - sec ~\~fntrgotr lei Corctc ty) 
We know that there were two nests at Herckino ill 195!)/(iO 

se;tso~t. I'rescnt distril~utiot~ o l  swallows lends weight to the lxlief that 
colonisation of Herekino and Whangtpe harbours and part of Hoki- 
angir 11;trbour may have Ixxn ;~ccol~lplishetl by t1csccntl;mts of thcsc 
original pairs. 

I n  December 1965 we found two nests on the Ahipara roatl just 
north of Herckino and thrce nests ut~cler bridges on the southern sick 
of Herekino 11;trbour; another bridge which was occupied in 1963/64 
season was being dismantlctl and rcpli~ccd. Awaroa britlgc has been 
used as a nest site lor some yc;tra. On the milin roatl from Herckino 
past Awaroa bridge to I'anguru turnoff wc founcl eight ncsts, and 
seven ncsts on four miles o l  Diggers Valley ro;d which then climbs 
steeply into hilly country; in 1964/65 there was ;I nest about two miles 
up the W;iiotehuc roatl. -. Awaroa rivcr drains into Whang;tpe Ilarbour. Ihere  was a nest 
at W11ang;tpe; near l'awarenga, on the southern Imnk of Uotokak;thi 
rivcr which is thc other arm o l  Whang;~pe h:trbour, we found six nests 
in Octolxr l!M; tllc big bridge at Kotokakahi u8as occupied in 1963/(i4 
seasoll (K.C.) I ~ u t  is not now used. 111 previous years there have Ixen 
nests under bridges on Kohe roatl, which runs westw;~rtls from near 
Uotokakalri to a point further upstream on  Awilro;~ river, ant1 i l l  

1!)65 two nests were four~tl further inland, north of Kunaruna. 
T h e  steep broken country of Warawara forest lies between 

\Vh;tng~pe harbour antl the klitintiti- I'mguru ro;ttl, but birds now 
nesting at Mitimiti could Iraw come d o w ~  the coast friml W l ~ ; ~ t ~ g i ~ p e .  
A few miles further south is the entrance to Hokianga harbour. 011  

its southern sitle there was a nest near Whirinaki in 196l/(i2 (M.K.) ; 
in December 1965 we found nests at Oue antl near I'aki~nae and birds 
ncstecl at W;tiotem;~ran~;~ (H.K.McK.) ; itcross the harlmur at 1';unguru 
I~irtls have nested since 1YGS/(i4 (K.C.) . 

Furthcr east, M;~ng;~n~uk;t  and Waihou rivers drain into thc 
upper re;~clrcs of Hokiiung;~ h;~rlmur. Two nests wcre l'ountl near 
h4;1ng;umuk;1 in 1965; t l~cre were sightings near h4itngan1uka I~ridgc in 
I!)(i%antl 1964 and near Un~awer ;~  in 1964. West of h.l;~ng;tn~~tka river 
I~irds nested at  ICohukohu in 1963/64, at T e  I<arae in 1964/65, north 
of Kolrukol~u ;tnd near X,lotuk;~raka in 1965/(i(i. Therc were sightings 
I,etwcc~l Kangial~u;~ altd H o r ~ k e  in l!)(iY: in 1!)65 we S O I I I I ~  ;I nest ;I 

milc south of Florckc, five ncsts on i\,l;tr;~ng;~i-I-loreke road :11rc1 two 
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~ ~ e s t s  near Kangiahua, one in a site known' to have been occupied in 
the previous season. T h e  M7aihou river valley runs eastwards nearly 
to Okaihau. I t  seems likely that colonisation of Waihou and Mang;r 
niuka valleys may have been by birds which spread from the abundantly 
popul;~ted area round Okaih;~u and Lake Omapere in Hay of Islands 
County. 

h y  of I s l ( i ~ d s  County  
I n  Hay o f  Islantls as in Mangonui the first record of nesting 

swallows was in 1958/59 season, when two nests were built a t  Waion~io 
(Shanks, 1960). In  1959/60 season birds nested at  Kawakawa (Findlay 
1!)60), and Koss (1960) reports two nests at T e  Iringa, south of Kaikohe; 
he also quotes sight records by Mr. Barrett of Old Bay Road, east 
of Ohaewai, which indicate probable nesting in that area. Mr. Gallagher 
of Kaikohe tells me that he saw his first swallow while duck shooting 
at  Lake Omapere in May 1958. 

I t  is not difficult to build up  a picture of spread which postulates 
progressive radial dispersal of young birds to find new sites at  increasing 
t11st;mces from these original centres. 

East of Waiomio the country is hilly and broken with consic1er;tble 
areas of forest, and spread seems to have been in a southerly direction. 
At Waiomio Shanks (1960) records two nests in 1958/59, three nests 
in 195'3160; in I960 winter i1 [lock of seventeen birds was seen. Four 
nests were occupiecl in 1960/61 and in that season birds were sighted 
at  Towai ;tnd Motatau, both about six miles away in a direct line. 
In  1962163 there were six pairs a t  Waiomio and birds were nesting 
further south at  Akerama, and at  Hukerunui, Whakapara and Hiku- 
rangi in  Whangarei County; there were also nests in the Towai-Maro- 
nlaku-Motatau area. 

ICawakawa birds which nested in  1959/60 may have come from 
Waiomio or  may have been a separate nucleus. Spread from there 
appears to have been westwards to Moerewa, Otiria and Ngapipito, 
south-west to Pokapu and Alatawaia, northwest to Pakaraka and Orama- 
hoe and northeast to Opua and perhaps to Waitangi. Birds sighted at 
Karetu and at  Waikare, east of Opua, are probably an extension of 
this group. 

Old Bay Koatl birds probi~bly spread eastwards towards Paihia, 
westwards to Okaihau and northwards to Kerikeri, where the first nest 
was recorded in 1960/61 season. In 1963164 1 knew of five nests in 
Kerikeri district, in 1964165 eight and in 1965166 fifteen nests. T h e  
birds sighted, and thought to be breeding at  Takou Bay, on the border 
of Whangaroa county, were perhaps the present northern limit of 
this spread; in 1965 five birds were seen on Moturoa island at  the 
niouth of Kerikeri Inlet. 

From the progeny of T e  Iringa birds may have come the Kaikohe 
population and perhaps that around Lake Omapere. I n  any case they 
did wcll, for Koss (1962) records a flock of 100 in February 1962. 
There is good swallow feeding ground at  T e  Iringa and this flock 
may have congrcgated from a wide area; the southern shore of Lake 
Omapere is only about six miles away. Okaihau lies just north of 
Lake Onlapere and as already nientioned swallows have spread from 
there down the Waihou valley and also down the Utakura river towards 
Horcke. From T c  Iringn there has also been ;I southward spread 
towards h,lati~raua and Thrce llriclgcs on the Huchuc stream. 
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A p r t  horn the southward extension from Waiomio i~lready men- 
tioned 1 have not explored this ;weir. 7'he most southerly nest I have 
l'ound was about four ~niles north ol' I<amo. L hare had a report o l  
nesting near Kiponui (1C.K.) ;uid of ;I sighting in August 1964 ;it 
:\waro;i river between Mihangarei and Onerahi (C.W.U.) . No other 
r c l m r t s h v e  been rcccivetl, but it is fairly certain tl~;lt quite ;I n iunlxr  
of nests will be found in the northern halt: of the county, ; ~ n d  perli;q~s 
elsewllere, when ;I se;~rch is made. 

HoDso~r Corltlly 0 1 1 d  Kniprox Hn~Dolc~. 
North ol' Dargaville a sighting was reported in September 1963 

near Marn;~ranui (M.K.). antl ;I nest fount1 near Ahikiwi in 1965 w x  
pllotogr;~pl~ed i~nt l  reported in the local piper. I h v e  Ixcn toltl ol 
nesting at  I)argarille, and in 1965 a bird was seen at Tangiteroria, on 
the I);trg;~~~ille-ll~li:~~garei I>iglirvay. South of D;lrgaville k r e  is an 
icncorifirnretl rcport of sighting at l ' c  ICopuru in 1960, antl I am toltl 
thirt birds nested under bridges in that area in 1965. 

Near I'outu ;I. sw;~llow was seen on 2.ith October 1!)63 (b1.R.). 
l'herc was an unconfirnictl report ot breeding in l!)(i3/64 se;ison: two 
hircls were ~ ~ i ~ t c h e d  feeding over ;I s w m p  on !Mi July l!)f4; in 1964j6.5 
sc;~son :I lmir ticsted in 21 small isol;~tetl pum~phouse and lost two clutc:hes, 
I)ut I I I ; I ~  Iiicve Ii;ld later success as ;I party of five or six birds wxs secn 
;rround the homestcad on 3rd April 1965 (N.,j.B.) . 

At Kaipara South Heact sightings were reported I'roni I l th - 3lst 
M;ly 1963; the following ;~utulnn birds wcre again present up till 10~11 
April IWi4, when three birds were seen (b1.A.W.) . 

7';rpora is on the peninsul:~ which lies east ol' POII~LI  ;I1161 across 
thc Inarbour. Hirds were scen on ;I L~rm at tap or;^ from August 1'3(i4 
( 1  W . )  A Field Study Course was held at  Kaipara in January 1965 
and during the course Miss Goodwin ;111tl Miss Mclntyre found three 
nests (one old, one with one egg, ;und one just st;lrtcd) under it bridge 
on  Island roittl, ;tritl saw eleven or twclve swr;tllows. In .April 1965 two 
xlults were ;trountl the same bridge (K.H.S.) . 

I<aip;~r;~ harbour and the Wairo;~ valley are ideal swallow country 
and a big increase in sw;tllow population m;ty I,e expected. 

1 li;~vc Ixen toltl th ;~ t  I~irtls wcre scen at Leigh, on  the cast 
co;~st about 40 miles north of Aucklantl, a l ~ o u t  1963. but have Imm 
unxble to corlfir~n this. 

Single ljirtls were see11 in the \V;titxkcre ranges near Auck1;ind 
in M;~rcIi 1961 (A.O.E., R.H.S.}, another I)irtl in i\~rckl;~ncl ;trca in  
Octolxr 1963 (K.B.S.) 2nd one at Mangere oxitlation ponds on 1st 
March 19634 (H.K.hiclC.) . 

Three Ijirtls were secn at  Mirantla in April 1!K4 (H.K.McK.). 
?'he swailow apparently re~nainetl in the district. One bird wns seen 
two miles inland on hlay 2nd (F.C.K.) , three were flying over canals 
ant1 fields and under ;I Oritlge otr fi,l;~y IStli, one was over Mir:rnda 
pools on Bygust 14th ; ~ n t l  therc were frequent sightings a t  or near 
the pools fro111 14th Scptclribcr 1964 till 12th Octoljcr l!K5 (H.K.McK.) . 



NOTORNIS 

Note: On the inset maps dis- 
tribution of the Welcome 
Swallow is indicated as  

Solid black - continuous 
occupation. 

Round spots - nest sites in 
areas of scattered occu- 
pation. 

Crosses - sightings. 

TVct  ik n to 

During 1963 shooting season sw;~llows were seen three times at 
Wllanganiarino creek, thc largest number on one occasion being twelve; 
some were bathing in sh;~llow water and others were hunting over the 
water for insects. In May 1964 swallows were reported from lakes 
,just north of Waikato river mouth (H.K.McK.).  In 1964165 season 
birds were seen frequently around a house and ;I bridge in Whang,~-  
marino district, but no nest was found (M.I.D.) . In  October 1965 
K. 7'. A d a m  found ;t 1)reetling pair under a humpback bridge on 
Waerenqt-Isl;~nd Block ro;~tl. Further south, betwecn Ohinewai and 
Lake Waikare, a farmer reported that a number of swallows had been 
seen perched on willows in May 196.5. In October ;t nest was found, 
again by K. T. Adans; two pairs were seen in the area in O c t o l m  
(H.K.McI<., K.H.S.). 

Rrty of Plenty 
Ha11 (1960) reportccl a sw;tllow seen hawking over a swamp two 

miles from Matata in March 1959; it was seen at the same place on 
subsequent visits, and in November 1959 three birds were seen over 
another swamp three miles from the original sighting. I 1l;tve n o  other 
information from the district except a note of a possible sighting near 
T e  Puke. 

Howkes l h y  
Hankins (1963) describes a nest under ;I sniall wooden farm, 

1,riclge near W;~ipukur;tu which Ilad Four eggs on 25th November 1962. 
'l'wo chicks hatched, but the nest later came to grief in a flood. A 
recent report t'roni Wildlife Brimch states that Mr. L. V. Hansen, also 
cl' Waipukurau, had a swallow nest on  his property in each season 
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since 19(i2/63. A llock of almut twenty I~ i rds  w;ls secn ;it the  south  
end  of Lake H a t u m a  in lWi3/(il season. I I uve  n o  recent estimate of 
increased popu la t ion  At Hay View, nor th  of Napier,  two birds were 
seen in the period , June  - August 1964 (N.H.M.) . 

T ( I ~ ( I I I ( I / { ~  
Six switllows were seen by M. G. n'l;tccIonalcl and F. C. Kinsky 

on  I 1 th  July I Wl at the  ~nor t th  o f  Waiongana river, hetween New 
Plymouth a n d  M'aitara. l ' w o  or  three birds ;;re reportecl t o  Ii;tve Ixen 
seen a t  the  sittne place by Mr. Hrantlon in the  previous year. 111 July 
I!)(i5 ;I bird was secn a t  Waiong;tn;t river, one  a t  W;iiw;tk;tilio river ~ n o u t h  
;I l ittle further west, itntl o n e  at  New I'lymouth i~ i rpo r t  (h4.G.M.). 

Mn no run t I L  

T h e  first record o l  swallows in M ; ~ n a w ; ~ t u  was when Miss Ngaire 
Shi~iler,  Lake Ko;tcl, Oroua  Ilowna (near Hin~i t tangi )  wrote to  the  late 
h4;1,jor R. A. Wilson in bl;~rcli 1961 saying that  two sw;tllows had been 
;trountl ;I cowshctl for a l ~ o u t  ;I ~ n o n t h .  Hirtls a re  known to  have nested 
in 1962/(i3 se;tsori ;tnd there was a newspaper repor t  ol' a flock ol' 
twelvc birds seen near  Hinx~t:cligi in May 1963. In  1964 there werc 
records 01' sightings fro111 Hinrat;rngi and  Tangimoana,  a t  the mou th  
of the  Kangatikei river, a n d  u p  to  sixteen birds were counted.  I n  
I!)(i.', twenty-two birtls were cocrntecl, mostly in Tangimo;~nit  x e a ;  birds 
I~retl  in a hi~yshetl near  Lake On~;tnuk;t ,  near the road fro111 Himatangi  
to  S;tnson, in 1964/65 season; a nu rn l~e r  o l  birds were seen over some 
oT the numerous  s~~ i ; t l l  lakes I~ctween the  main road a n d  thc  m r s t  in 
e c e e r  I ! .  l ' h e  total populittion in this district ~ i ray  Iw colt- 
sitler;~l)le, I,ut they are difficult to count  (E.11.). 

TVctiwi~crpn 
K. C;tv;rn;rgh reported sightings of qu i t e  ;I few swallows itround 

I'irino;~, s o ~ ~ t l i  o f  Lake Wairaralxt, in 1!)(i3. In h4ay 1!164 ;I bird w x  
seen !'cr_.tlinq over ;I lagoon itbout tliree miles from 1;eatherston and 
Mr. Nix of K;tIiut;tra found what w;ts prolml~ly  an  old nest tha t  year. 
I n  September I!)(i.i a pa i r  was found breeding unde r  ;I Ixitlge Ixtwccn 
Feitthcrston a n d  Mmt in l~orough  (H.I).H.) . 

Cook Stwi t  I.tltr~r (1.s 

Mrs. ,jepson saw two sw;~llows perched on wires on Stephens 
i.sl;tntl in 11econlxr I!Kl (H.D.H.) . On T h e  Hrothers A. Wright  saw 
;I bird Ilying and  pc rch i~ ig  on the  fence near ;I hen r u n  o n  the  morn ing  
o f  16th September lWi4; it ren~ainet l  till  bout 2 11.111. O n  the  previous 
two days there li;~rl Ixen gale force north-west winds a n d  heavy rain:  
on the 16th the wind was southerly, thirty knots, with cloud t lowr~ to  
900 feet, a n d  there had been rain earlier in the  clay. 

Mrrdboro~rgh 
h4y only record from this :trea is of two birds seen flying round  

Smith's Bridge, five miles east of Hlenheim, o n  24th J ~ d y  1957 
(,I. A. Cowie).  

A7el.vorr 
F1e;tther (I!)%) records ;I sighting a t  the  base of F;lrewell Spit 

on  25th Novemlxr  1955. In April 1965 a party of eight birds was 
reported over the lake a t  the  Imse 01 the  S p ~ t ,  a n d  H. 1). Hell saw 
seven I)irtls (probably the  same p r t y )  twelve miles ; t lor~g thc  Spit. 
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A swallow was seen I y  G .  1'. Atl;~niu at Jack5on'u Hay, South 
Wectlantl, on Slst August 1062 (H.D.11 . )  . 

Turbott  (1965) describes the establishment of swallows as breed- 
ing birds around Lake Ellesmere. T h e  first nest, a t  Lakeside, was in 
1961 162 season; I~irds nested there in 1962163, perllaps in 1963/64, and 
in 1!164/65 seasons. Su;allows were seen at Kaituna in January 1963 and 
nested at  Ataahua in 1!)63/64 season. Birds which may have been 
this family were seen four miles from the lake up the Kaituna valley 
in Ikcember 1963. Two birds were seen at i North Selwyn Huts in 
January ;rncl one in early February 1964. 

Henderson (1964) describes a bird observed intermittently from 
November 1963 to March 1964 at  Otatara. Editorial comment was that 
the account and accompanying sketch answered the description of a 
juvenile Welcomc Swallow but " a small patch of creamy yellow on 
the upper tail coverts or very low on the r u m p "  and the description 
of the upper parts as " rich velvety brownis11 black " raises some doubt 
as to whethcr the bird was uot in Pact a Tree Martin. 
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DISCUSSION 
Helore I958 there wcre in northern Ncw Zeali~nd vast areas of 

suitable swallow Ilal~itat, underpopulated by insect-eating birds. Con- 
ditions were ideal for successful colonisatio~i by the 1958 invasior~. 
I'opulation increase has been rapid in the areas of original establishment: 
thcrc 21as already been consitleral~le secondary range expansion which 
will no doubt continuc ;IS long as adtlition;~l ecologically suitable areas 
are av;~ilable for occupation. 

We know that five pitirs bred in 1958/59 at  Aw;lnui, I'aparorc, 
Aurere a n d  Waiomio. Ottier pairs may liavc nested u~~recortletl  at 
I'ukcnui, Tokerau, Herckino and in ICaikohe district. I t  is not possible 
to  estimate the present swallow population of the four northern counties 
with any degree of accuracy, but  in my tr;wcls during 1965/66 season 
1 11i1~e rccortletl 270 nests = 2'70 breeding pairs ;it the start of that 
season. T h e  se;~rch for nests was uritIert;tken primarily as ;In intlcx 
to present distribution, and of necessity was limited to main roads 
and ;I proportion of by-roacls. 1 should be very surprisecl iE I recorcled 
Inore than 25y0 of the nests which actually existed; i f  we accept that 
figure this would give a total of 1080 breeding pairs, about half of 
thcsc in Mangonui County. .I suggest this is not an over-estimate. 

There has been ;I suggestion that the establish~nent of breeding 
populations in Waik;tto, Hawkes Hay, Mmawatu, W;~ir ;~rapa and Can- 
terbury may have been brought about by soutl~ward spread of swallows 
from Northland. As wc have seen, there is as yet no population 
pressure in Nortlilancl which cannot be cased by secondary range ex- 
pansion ill that area; 1 therefore propose alt ;tlternative theory to 
account for thesci later colonisations. 

It may be significant that first sight records for Hay of Isla~ntls. 
IC;~ip;~ra iuntl Waikato were in May, Firth o l  l'11;11nes in April, Hay of 
l'lenty iind Auckland area in  ktarch. 'l'aranaki and Mi~rlhorough birds 
wcre not seen till  ,July but ~llily have been in the are;) for some rime. 
though unobserved. l'resum;~bly the i~utunln n~onths  would be the 
time of northwarcl movement from Tasmania, and strong westerly winds 
at that season could give stragglers assistcd passage to New Zealand, 
where some of the survivors reniainetl to breed. We know that swallows 
;~ppe;~rerl a t  Herekino and lkiitaia about forty years ago, that stragglers 
were collectccl at the Auck1;unrl Islands in 1943 and at Stewart Isli~nrl 
in 1953; a bird was seen at Farewell Spit in 1955, two in ~ ~ l a r l b o r o u g l ~  
in 1957, and thete were sightings at Bay of Plenty in 1'359. I t  seems 
to be generally ;~ccepted t h i ~ t  colonisation o l  Kortlilancl was the result 
of the successful 1958 invasion. The  evidence of straggler records over 
so long ;I period and over s o  wide a11 arca inclines me to the beliel 
th ;~ t  the later colonisations were the result of further successful invasions 
which occurred over the years subsequent to  1958. 

Such information as is available indicates that the populatiot~ 
i~~crease  and spread of swallows in these southerly areas is proceeding 
more slowly than was the case in Northland. 

ACIUVOWLEDGER'IENTS 
1 ;rm indebted to Mr. K. R'I. Lockley ;tnd to Mr. E. Cr. Turlmtt  

of the Auckland Institute and  Museum, I'or r e d i n g  this paper and 
s~~ggest ing certairl altcr:~tioris and irclditirms to the tcxt; ant1 to Mrs. 
I<. Key~nolds for the chwings  of ~swi~llorv msts. 
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SHORT NOTE 
GLOSSY lBISES NEAK CHKISTCHUKCH 

As far as I am aware, the Glossy Ibis (Plegadis firlcinellus) has 
not been previously recorded near Christchurch. 1 therefore thought 
my two local records of this species might be of interest. 

O n  5/9/65 a Glossy Ibis was noticed along the edge of the 
Heathcote-Avon estuary near the South Brighton School. I t  was a 
vigorous feeder. When first seen it  was probing with its beak into 
the saline mud-flats along the water's edge; later it concentrated its 
activity along the edges of a shallow freshwater stream. I n  contrast to 
its ungainly gait, it was a strong flier, with a quick take-off and a 
rapid wingbeat. There was intermittent gliding. 

This  ibis was subsequently seen by Miss 1I.I. Davis and Alan 
Wright on 30/9/65; and again by Miss Davis on 12/10/65. 

An earlier rccorcl is of three Glossy Ibises which I watched feecl- 
ing together just out from the Sumner lifeboat shed on 7/3/58. At 
this time there was a widespread drought in Australia; and Frith ex 
Hoogerwerf recorded a general increase in the wanderings of Australian 
waterbirds. 

REFERENCE 

HOOGERWERE, A., 1962: Some particulars cn research on harmful birds in rice crops in 
south New Guinea. Bull. Agric. Research Stn., Manokwari. Agr. Series 7, 98. 

- G. A. TUNNICLTFFE 
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EXPERIENCES WITH PARADISE SHELDUCKS 
B31 A t .  E .  IV. FITZGEKALD 

T h e  note on the sexing of I'araclise Sheltlucks (7'. w ~ ~ i e g c t l n )  
(A!otoriri.s Xll ,  244) hits prompted me to submit the following notes 
which are I)asetl u l m i  personal experiences on the " putnice plateau" 
lying to the north oT Lake Taupe antl including Lakes Kotom;ihana 
and  Kerewh;tk;iitu. 'They concern numerous bircls caught as tlownies 
or reared from eggs collecteel from nests, Imth wiltl and tiitile, ;ind 
rc;tretl to ;~dulthootl. 

HEHAVIOUK CYCLE 
:It Christmas-time the birds will be lountl on Kotomalran;~ mtl 

otlicr remote Iakcs, living in peace with each othcr. T h e  ;itlults arc 
then in lull ~ n o u l t  iincl flightless. tI lew ~nonths later tlie urge to 
peg out territories will take ;I 11;1ntl antl (in at least one well authenti- 
c;~tcd c;tse) a female will return to her accustomed ncsting ; m a  accom- 
panied by lour or five niales. Within a week or two there will bc only 
one m d e  with her. H e  ni;iy be the husband of last ycar or he may not. 
I S  a11 is well she will use the satnc ncst as previously, but otherwise 
she may find a new spot more to her liking. Il  the first clutch meets 
with f';tilure she will lose no time ill laying again in the s ime vicinity. 
Iluring November and early Deccnlher the parents will be secn urging 
the chicks to use their wings ;inel giving Hying. lessons. During the 
last 11dI of Ilecembcr the whole family will repair to the t r ibd  lake 
to complete the annual cycle. 

INIIIVIDUAL CHARACTEKlSTLCS 
My notes almut development of chicks are based upon tlowriies 

from ;it least two "wiltl" sources ;IS well as eggs taken Iron1 atnother 
source and reared in captivity. There is therefore little likelihood that 
conclusiotis are the outcome of intlivitlu;tl pcculi;~rities. I formed the 
opinion that all pairs ovcr a wide region commence to lay on  thc 
sxme day though the date may vary from ycar to year. This accords 
with reports that wild shclducks in remote parts ol' Europe and Asia 
are klrmed by the peasantry according to :I pl;tn tlictatecl by their 
priests. T h e  story is that unclergrouncl runways are built with ;in 
access lid over the nest c;ivity; after the ducks have Iiiitl the first egg 
tlie pcoplc are allowed to remove one egg per clay, always leaving 
one in thc nest, until about eight hiive been collectetl; the liens continue 
to lay until they have a normal clutch to sit on  and rear. 

MAl ' ING AND NESTING INSTINCI'S 
Mi!ien the 1;tte Colonel S;iwer took over control of Auckl;intl Zoo 

there were 1'ar;ttlise Ducks in 21 Iargc enclosure which sliowecl n o  in-  
clination to lmxcl. At the same time sevcr;il pairs o l  Egyptian Geesc 
had the frec run of the whole park and regularly brought clutches 
down for caretakers anel patrons to feed. A t  my suggestion the Colonel 
reversed niatters; locking u p  the geese mt l  tlisposing of  the unwanted 
surplus anel gavc two or three pairs of I'arxlise the free run. There- 
after the I'araclise brouglrt h r t h  an annual supply of chicks which were 
tr;ded with overseas zoos I'or specin~ens which Auckhnd wanted. Alter 
his visit to New1 Zealand, C:li;irles 1I;trwin un;lde speci;tl mention of  the 
sex rcwrs;~l  i n  p l u ~ n ; ~ ~  I ~ c l ~ ; ~ r i o u r  ol' I';tr;ttlise. Eurolx;lrt breeders Ira\re 
reported n pronout~cccl ~cuclcncy for rent;ilcs to go iuto eclipsc. Somc 
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have said that it is tlie Ieniale which selects the partner :!nd that mating 
in captivity can best be accomplished by placing one female and several 
m d e s  in the same enclosure. My own experience points strongly in 
that direction. 

CONSTANCY 
7 .  1 he olten expressed opinion that some birds mate for life has 

been applied to I'aradise. I can well believe that there is a tendency 
Eor that to 11;1ppen if there is no interruption to the marital tie. T h e  
older the birds are and the longer the relationship lasts the stronger 
the tie will become. 1 have seen it with pigeons I once owned. When 
an old and long married pair lose one, the other will usually fret 
and fade away, dying of a broken heart. T h e  Paradise hen which was 
kept under close observation by a pumice land farmer and myself 
over a period of six or eight years (1 am convinced it was always the 
same hen though not so sure about tlie male) used always to lay in 
the same hole in a rocky cliff above a small stream. T h e  hole, no 
more than three feet long, was about 200 yards from the homestead. 
Members of the householtl walked past it almost daily and frequently 
looked in and spoke to the brooding bird. One season a batch of 
Indian Runner  duck eggs was substituted for those of the Paradise. 
This  was effected by blinding the hen by torchlight and giving her the 
previously warmed u p  runner  eggs in exchange for her own. T h e  
rlomestic ducks were duly hatched and reared. I t  was truly ludicrous 
to see the efforts made by the parents to induce their children to 
become airborne. I n  the end they flew away, leaving the Runners 
behind. 

I t  was inevitable that, as more and more people got to know 
about this nest someone shoulcl rob it in broad daylight and give the 
sitting hen a bad fright. T h e  male should not have allowed this to 
happen. I t  was his duty and invariable habit to be on sentry go at  
some distance and to give a warning shout whenever strangers were 
approaching, to enable his mate to slip unobtrusively off the nest and 
decoy the intruders away. H e  had not done so for the simple reason 
that he was dead. His  corpse was found later against a wire fence, 
into which he had probably crashed with fatal results. Now, it  so 
happened that there was a tame pinioned Paradise drake in the hoine- 
stead garden which was ellclosed by wire netting. Within a few days 
the widow was seen to alight in the garden and to make friends with 
that male. She soon went to nest again at  a new.site. This  nest was 
also robbed and again an erring husband had failed in his dutyaas 
sentry. T h e  hen was not seen again for several days, but  she then 
came back with about three males in attendance and a little later only 
one was with her. I t  is believed that she nested a third time but 
there is no concrete evidence to support that belief. 

SEXING OF CHICKS 
You are probably familia- with the contrasting stances of the 

d u l t s  when honking. Females hold the head high and at  each clarion 
tall  flick the bill up. hldles, by contrast, hold the head with bill 
horizontal and about two inches from the ground while uttering a 
deep toned grunt. This  stance i\ also used when tame males are 
charging or threatening their human friend or  his dog. O n  one 
occasion I had two b a ~ t a m s  sharing duty 'is fosterers for twelve I',lratlise 
downies which came from a single clutch. Noticing that some of the 
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chicks (only a few days old) adopted tlie head-down stance when 
moving about, I resorted them, giving one hcn six wliicl~ uscd the 
hcnd-tlo.rvn style and they ;dl proved to be tnirles. T h e  other six, 
reared in a sep;mate enclosure, turncd out to  he fcmdes. First featlicrs 
appear on Imxsts at tlie age of five or six weeks when Eenlales can 
usually be clistinguirl~etl by ;L brownisli tinge on their grey breasts - 
males being pure grey. First head fe;~thers of both sexes are black 
antl here thc males frequently 1i;tve a few random whitc flecks. I n  
the fcniales a well defined white edge appears against the beak at  the 
age of nine weeks. At eleven weeks this whitc band has extentlecl to  
about half way from edge to the eye ;tncI a white ring  round the 
eye itself has begun to form. 

My series of photos taken at tlie time shows the fcn~ale of the 
pair at eleven wecks with patclrcs of white appearing at r m d o n ~  
spots and ;inother, when she is six months old, in full adult colours. 

INCUBATION 
In my experience, the period ol' incubation is thirty clays d;~tccl 

Irotn the time o l  placing ;I fresh cold egg under ;I hen or  in an 
incub;~tor. In nittare the first egg of ;I clutch is left exposed to 
atmospheric temperatures lor nearly twenty-four hours ;I clay. As the 
days p;~ss the eggs get ;I leather quilt which conserves the heat g;~thercd 
from the laying hen ;mt[ she spends a n  increasing amount of time on 
the nest. On 1;1ying the pen-ultini;i~e egg she begins, at once, to sit 
in real earnest. Yct she will lay one triore egg (which is never :~llowerl 
to get cold) the next clay (wen two clays later in the case of Scitup) . 
In the case ol' tllc duck tribe, all cggs in the clutch hatch simultaneously. 
How come ? Whcn in doubt ;tl)out the state of inculxition of' cggs 
in a newly discovered nest. the water test is recon~nrendetl. I'lacc tlie 
cggs in still water (in ;I glass bowl is best) . Quite fresh eg-gs will lie 
1mrizont;rlly on the bottom. By tlie end of the first week (if ;dive) 
o f  inculx~tion, they will touch bottom with big end u p  and axis a t  an 
angle of 45 degrees. At  bout two weeks they will tx perpentliculi~r 
ant1 ter~tling to leave the bottom. At three weeks they will be breaking 
surfacc. l h r i n g  the last week they will h a t  atid assume ;in angle of 
itbout 45 degrees with a portion equal to  bout the size oE the origiml 
ilk-spacc ahove the surface. Had eggs will by now olten assume an 
upright position wit11 far too big ;I section :~ l~ove  w t e r  level. Within 
t.hrce or four clays from chipping each egg will show that tlie livc 
chick within is nloving (be careful to avoid clisturbancc l)y your Imath  
or other breeze while olxerving) and during the fini~l two rl:tys the 
chick will be giving distinct kicks. He careful not to test on tc  ttic 
egg lias chipped. Else you may drown the chick. 

AN INCIDENT 
O n  one occasion T gave Paradise eggs to a broody htuscovy. T h e  

day after they hatched they escaped from their coop antl went to a 
lone I'aradise female running loose in our orchard. She promptly 
i~dopted them and, in due course, reared tlleni. This  female, which 
Itad ;tlw;tys preferred my cc~mpany to tint of any of the males I had 
introduced to her, h i d  ncver mi~tetl nor ever laid an  egg. 

[It is n pleasure to  publisli these coninlents from one of our ~ c v  
senior nrernbcrs. Mr. Firzger;~lrl has oftcn been urged to describe his 
experiences with New Ze&rid waterfowl. To quote his own words: 
" l ' h c  I'itct t h t  I served with the 7th N.Z.M.12. in the South African 
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War will help to carbon-date me ;rnd go to show that at least part of 
my activities belong to that golden cra when it was not a crime to 
rob nests and to rear the chicks as pets. There was the time when I 
had to show Guthrie-Smith my collection of live Hrown Duck to con- 
vince him how plentilul they still were from Waipu northwards, where 
they were being called "Hlack T e a l "  and the occasion when I accom- 
panied Edgar Stead to Waipu in order to convince him, too. I also 
set Stead on the road to breed hybrid Kakariki." - Ed.] 

ITEMS OF SPECIAL INTEREST FROM THE 
13th ANNUAL REPORT OF THE 

NEW ZEALAND BIRD BANDING SCHEME 

On 1/4/62 the Dominion Museum, Wellington, assumed full 
responsibility lor the Handing Scheme, which the O.S.N.Z. had initiated 
in 1946. As the scheme expanded, annual reports were issued. For 
thc sake of continuity the present report is called the thirteenth. It 
covers 32 p;rgcs. 

During the year cnding 31/3/63, 80 species were banded including 
the following. species not banded before with N.Z. rings:- Fulmar 
I'rion, Wedge-tailed Shearwater, Hlack Petrel, Cook's Petrel, Goultl 
Petrel, Retl-tailed ,Tropic Bird, Stewart Island Shag, White-faced Heron, 
Austrdian Hittern, Antarctic Tern,  Yellow-breasted Ti t ,  South Island 
Kobin, Cirl Hunting., T h e  total of species now banded within the N.Z. 
schcme stands at  114. More details of a Goultl I'etrel which visited the 
Krotliers Isl;rncls, would 11;lve been welcome. 

T h c  transit of the South Pacific by young Royal Albatrosses is 
further confirmctl by three rccovcries from Chile. Two White-cappec! 
Mollyniawks were reported in South Africa, one more than five years 
after being Ix~ndetl off Cape Campbell. Six Cape Pigeons Imxled in 
Cook Strait were recoverctl more than six years later from widely 
scattered localities; ant1 anothcr rlnged in August in the Tory Channel 
whaling station had travelled to Laurie Island, South Orkneys, within 
two months. Did it return to its breeding station by the E.S.E. or the 
W.S.W. route, 6000 miles cither way? Two Giant Petrels banded as 
nestlings at  Signey Island, South Orkncys, reached New Zedand within 
six months. 

T h e  usual crop of inmature Gannets from the Austra1i;lu coast 
between Queensland and South Australia is reported. 

If we may leave the oceanic wanderers for a moment to mention 
a very much earth-bound species, remarkable ,perseverance in homing 
was shown by a young Weka which tramped 80 milcs from Puketapu 
(H.B.) back to hlanutuke (P.B.) . 

T h e  pattern of gull and tern movements is slowly becoming 
clearer. While some young Black-backed and  Red-billed Gulls wander 
southw;~rtls in their first autumn, there is a marked tendency for Hlack- 
I~illctl Gulls to nlove northwartls. Further evidence is provided for the 
norc11w;rrd movement of young Caspian Terns. Two more White-frontctl 
Terns h v e  bccn found in New South Wales at  the end of their first 
year. 

- K.U.S. 
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NOTE ON THE SEX RATIO OF THE 
PARADISE SHELDUCK 

Ry H .  1. F. M L A L I . U I \ ~  

In atltlition to the sex ratios o l~ t ;~ ine t l  l'ronr shooters' l x~gs  and 
fro111 tr;~pping- the I'ar;~clisc Sl~cltl~rck, field counts to t lc ter~nine  the 
ratio can I x  accomplished I~ec;~nse  of the easily tlistinguishetl white he;~t l  
;mtl neck of the lem;~le from the I~lack he;~tl  ant1 neck of the n~itle.  
i\n error may bc hidden in the counts ol' the autumn Hocks I ~ e c a ~ ~ s c  the 
juvenile female has ;I black hcacl ;ind neck s i m i h r  to that ol' the male. 
T'he white he;~tl  ;und neck arc attained a t  a l ~ o u t  three months of age 
and its the n ~ i ~ i n  breeding ?eason is from September to Novemlxr,  i t  
is considered that the error IS smitll. 

T h e  counts were made in the central North 1sl;tntl from Novenl- 
I x r  IWiO to N o v e n ~ l x r  l!)62. 

M E T H O D  
T h c  llocks were oljservetl from ;I v;tnt;rge point  through I,inocul;trs. 

7'he l'em;~lcs, the males and  the total n u m l ~ e r  were each countctl and 
checked. 

Certain ;ire;ts nearly ;tlw;~ys hcltl Ilocks, the numbers ol' wllicl~ 
v;criecl ;rccortling to the time o l  the ye;lr. These  flocks were ;~lw:~ys  
recorded. Othcr  llocks were recorded when encountered. 

,. . KESULTS 
Lesting tlrc figures of t l ~ c  large post-moult ;iiltunln Ilocks (M;trch 

l!)6l, April 1!162) with the X2 test a t  the 57;, levcl, shows h t t  the 
n~unlbcrs are not significantly t l ifercnt Iron) each other or  from the 
50:50 1xrcent;tgc ratio. T h e  test shows that the figures for the non- 
I ) r ee t l i~~g  llocks are significantly tlitl'crent amongst thenlselvcs, bu t  when 
sitmmetl over the years they are not signific;~ntly different  iron^ the 
!>a-centagc ratio of the autumn Ilocks. 1)ec:elnbcr h ; ~ s  not  Ixen included 
In the non-brcctling.Ilocks for there is the possibility that solnc of the 
e ;~r ly  Ijrootls may h;~ve joined these Ilocks. 

l ' h c  X2 test :tlso shows that the nvcrall percentage ratio of 
48.!): .5l.l does not differ significantly I'ro111 the 30:50  n r i o  b~rt .  is ;I 

Imrtlerlinc wit. 

TAH1.X I 
Range of Percentage 

Dale No. of Flocks Ratio of Males in No. Males No. Females Total No. Percentage Ratio 
Flocks 

Alarch l!)f l I!) 22.2 - 60.0 I 6Ni 1699 3365 49.5 : 50.5 
.4pril '62 15 31.0 - 6 1.8 1022 1048 2070 4!).4 : 50.6 
july 'GO I 4 2 4 9 91 16.2 : 53.8 
November 'GO 4 22.5 - 37.0 57 124 181 31.5 : 68.5 
September '61 9 9.5 - 82.2 223 181 40-1 55.2 : 44.8 
Oc to lx r  '61 4 16.7 - 74.0 70 94 161 42.7 : 57.3 
n e r  ' 1  2 35.0 - 56.6 24 0 1!)2 432 55.6 : 44.4 
!'v!:iy '62 3 31.5 - 80.0 121 238 35!) 33.7 : 66.3 
St l>teml~er  '62 8 22.0 - 78.0 4 (i 78 124 37.1 : 62.9 
Novc~nl jcr  '62 5 41.7- 71.8 175 125 300 58.3 : 41.7 

To ta l :  3 2  3828 74!)0 48.9 : 51 . I  
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Date No. Males No. Females Total No. Percentage Ratio 

January 1962 55 76 131 42.0 : 58.0 
J i~nuary  1963 50 50 100 50.0 : 50.0 

105 126 23 1 45.5 : 54.5 

SHOOTEKS' BAG 
Date No. Males No. Females Total No. Percentage Ratio 

May 1961 
May 1962 1 135 

I 

DISCUSSION 
As the tertiary sex ratio is close to the 50 m d e ;  50 fernale, it 

supports the commonly held view that the I'aradise cluck is a monogamous 
;pecies. I t  also indicates that there is no differential mortality and that 
2111 the adults in this area are potential breeders. 

T h e  question "why d o  the non-breeding flocks differ so nluch 
in the percentage ratios ? " arises. l 'his is difficult to answer with 
present knowledge but two possibilities are: 

(a) During the winter months, perhaps beginning as early as May, 
a proportion of the non-breeding population may emigrate Irom 
the area. 

(h) l ' h c  range of percentage ratios for males suggests that there is an 
unequal distribution of the sexes. It has been frequently re- 
marked upon by farmers and is recorded by Huller (1888). This  
unequal distribution and the topography may lead to sampling 
error in any  one trip, but when the figures for the two years 
are taken it is smoothed out. No satisfactory reason has been 
found for this biased distribution. 
It is consiclered tint the number of birds banded near Tailiape 

is not sufficient to give a reliable percentage ratio figure. I t  is, however, 
interesting to note that the ratio resulting from the shooters' bag is 
very similar to that of the overall percentage rat'io. 

T h e  results ol~tained in this study confirm that the Paradise 
Slieltl~~ck is a monogamous species. In contrast to  this, Taylor (1941) 
I'ound a mean ratio of 1 male : 4.2 females in the South African shelduck 
(Trrrlo~nn clcnn) which implies (a) that it is not ;I monogamous species 
although Taylor states it appears to be, and (b) that not all of the 
population is able to I~reed as there seems to be ;t large differential 
mortality in the male. T h e  size of the sample area may be influencing 
Taylor's figures. 
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SHO$T NOTES 

SHORT NOTE 
AMERICAN TYHIMBKEI, (HUDSON I A N  CUULEW) 

IN F I R T H  01; T H ~ \ I \ , I E S  
( I )  T h e  fi,rst o C  R-I;lrch 1964 was it dismal clay. ~ ' c ; t \ $  clbucls hut lg  
low over the Firth of Tlranles itnd ;IS with two friends, I ; tppro;dletl  
1 r 1 1 l 1  c i t y  rain set I .  For 1n6st of t11c morning visibility w;ts 
~ c i l ~ i c e t l  to  ;I few y;trcIs in the driving rain,  ,l)ut ire were fortunate enough 
to"strike two clcitr spells i ~ i  the  course o l  o u r  visit. 7 'he  first, a t  t l ~ g  
old 'lime-wjorks, was just ' long enough lor  us' to  lJick o u t  two l ' e rek  
S:untlpipers Cossicking actively ;11ong t h e  Ili~nks (?l :I mob  ,of Wrybill. 
l ' l w  second t ime whe11 thc rain lilted I~rielly, wc were' nloving  long 
the foreshorc near  M~ait;tk;truru tow;trtls ICairito. Hy this titnc the title 
w;ts well o n  the el111. i\ll along the receding titlelinc wttlers werc 
sc;ttteretl including a t  least six Longbilled C:urlews (Ar. t n n t / n g t ~ . r c t r ~ i ~ ~ i ~ s i ~ r )  
tlistributetl ittnong thc  Cotlwits. Sonle I~untlretls  o l  yards awty to  o u r  
r ight ;I birtl jumped u p  hotly pursued by ;I Gotlwit ;tnd llew t o w ~ r t l s  
us, conling to  rest directly ahe;itl, 11ot twenty feet Iron1 ;I Curlew. T h e  
bird w i~s  ol~viously ;I M7hin1brel I)ut ;IS it Iantletl n o  pale markings o n  
the Ixtck werc ;tpl,iirctrt. Sincc nly sclroo1tl;tys I always now take particuliir 
note oL' thc ~n;lrklngs on the  I~itck of any W h i m l ~ r e l  which I encounter,  
hoping to detect  ;I tlitrk lower Ix~ck ant1 ru tnp without any pitle ~nitrkings, 
this being the  distinctive field char;~cteristic of tlic H u t l s o n i ; ~ ~ ~  W h i m l ~ r c l  
(Ar. phneopxs 1rtrtlso~ric~i.c). T h i s  birtl woultl no t  allow m y  closer 
;1ppro;t(:11 tlrmr ;L I ~ u n d r e d  yitrds o r  Inore before flying. Twice  without 
succcss 1 tried to  ;tppro;tch closer. T h e n  the rain set in once Inorc, 
itntl the W h i n ~ b r e l  tlis;tppe;~rctl into thc  gloom, winging its way some- 
whcrc in the  tlirec-tion of Mi r i~n t l ;~ ,  ;~rl'tl we rctirctl to  the  car. In most 
respectstthis M'himbrel closcly resemblctl a n  Eastern W h i ~ n b r e l  (vtcn'egritlc.r) 
in size, shape antl colouri~tion,  I ~ u t  in pl;tce of' the usuitl pic back 
extending u p  between the  wings, this birtl tlispl;~yetl 21 uniformly dark  
uppe r  surface as it flew away o n  both occasions when I 11ad attempted 
to app ro ;~ch  it. It was very restless ; I I I ~  clwse to stay apa r t  Ironr o ther  
i r  O n  O h i w t  Harlmur,  Bay of I'lcnty, in 1949, A4cKenzic ;tlso 
lountl this sub-species of W h i n ~ l ~ r c l  w r y  wary, repor t ing  (Notornis IV, 
20) tlr:tt " M u c h  weary rowing, ou r  athletic youth being many years 
p s t ,  could ;tlnlost hitvc c-onvincctl us t l ~ t  tllis w;~rincss wits indeed 21 

v;tlu;tl)le identification nlems." 
? - l h e  Mihimbrel was reported only once ;tg:tin, o n  ce'nsus day, 

May 17, OII  the  same strctcll of coast. 
- a,r. j. HOCC 

(I,) O n  17/5/64 Stewart I'ayne, 111y Iiusb;t t~l ,  1. A. Brown, o u r  
children,  Citroline anti Mason, antl 1. visited the l<airito shcllb;t~nk a t  
" Wrybill Reitch." O u r  task was to cover this ;tre;l for the  I!J(i4 winter 
census of the I < ; ~ i : u ~ a - ~ l ' l ~ ; t ~ n ~ c s  coast. T h e  weitthcr was it niixturc oC 
sunshine and  scattcretl showers and ;I sudden squ;tll Iiatl given us ;I 

brief wetting. I;ortun;ttely it h;td cleared away, enabl ing  us to count  
the birds, mainly \Yrybills (Atltr~1ryrrclrtr.s fwrrlnlis), tha t  were present. 
W e  h;ld found two well colouretl Curlew Smdpipe r s  (C. fevrlrgii~etr) 
a n d  d s o  two Te rek  Sar~tlpipers (Xeu~rs  cirrewris), the  bright orange-yellow 
legs of thc Iattcr be ing rellected in the wet ~ n u t l  as tlic title e l~hc t l  
;rnd they moved o u t  to  feed. 

l n o k i ~ t g  lxlck Irom o u r  position l~alf-w;~y along t l ~ c  shcllbank, I 
noticed ;I Long-billed Curlew (AT. ~r~crtlng-trsccr~.iet~sis) on the  mud to  the  
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1;rndw;rrd side of the shelllxtnk and a l ~ o u t  ;I hundred yards north of 
us. T h e  bird got up in sutltlen al;trm, giving its distinctive call and 
we all saw that it was being ch;tsetl by a smaller bird. T h e  attacker 
was similar to the Asiatic Whimbrel (hr. phaeopzrs unriegntvs) which is 
known to us, but this bird was entirely brown on its upper surface and 
without noticeable barring (H.H.). An excellent view was obtained 
by ;dl of us ;IS it swept closely past. T h e  flank was creamy fawn (R.H.) 
m t l  the legs trailed behind the tail (1 .A.R. ) .  T h e  bill was long and 
curved down;uncl the flight rapid and powerful. I t  gave no call. When 
later we joined other parties at the census base at  Miranda to hand 
in our tally cards, Mr. H. I<. McKenzie, on our evidence, confirnnecl 
our identification of the bird as :In American Whimbrel or Huclsonian 
Curlew ( N .  phneoprrs k1rt1sonic1r.r). H e  stated that it was almost certainly 
the same bird which had been seen and described a short time before 
and in the same vicinity by M. J. Hogg. 

- BE'I'H RKOM'N 

NOTICES 
KEQUESTS FOR INFORRIATION 

T h e  spect;tcul;tr spre;td of the White-faced Heron (Awiea 
~~ovcrelrollcl?i.(line) appears to be wntinuing. Information on  the estab- 
lishnient of new colonies, the size of flocks, changes in local population, 
should I I ~  sent to:- Mrs. A. L. K. Carroll, Wildlife Resc;trch, 

Dept. Internal AtFairs, Wellington. 
A special study of the New Zealand Thrushes (Ttcl-nngrtr), tlncir 

discovery, Iiabits, cleclinc, etc., is' being made by Mr. I). G. Medw;ty. 
who would he gr;~teful to receive any information which mentbers m;ty 
lxtvc of unpul~lishetl records or out-of-the-way references. His ;ttltlress is: 

P.0. Box 476, New Plyniouth. 
FIELD GUIDE 

hlembers niay be interested to know that the 1ong.promisctl 
" Ficld Guide to the Hirtls of New Zea1;tncl " has reached the pge-proofs 
stage and should be avai1;rble within a few months. 

LITERATURE AVAILABLE 
Back Numbers of Notornis a t  .5s. each. Large orders for full or part sets 

at  special prices. 
Reprints of " Kermadecs Expedition. Nov. .196.&'' by -A: -T. -Edgar, at  4/6d. 
O.S.N.Z. Library Catalogue, 70 pp., at  5s. 
Banding Reports, Nos. 8 - 14. 5/- each. (Nos. 1 - 7 a re  -incorporated in 

early journals). Order from Mrs. H. R. McKenzie, Box 45; Clevedon. 

DONATIONS f o r y e a r  Ending 31/12/65 
Cash: McLaren I. G., £2; St. Paul E., ~ a l l o p  C. P., Parsonson C. F., 

Broun W. J., Nuttall A., £1; Fagan J. A,, Todd A. Wightman G., 
lo/-; Smaller amounts totalling E1/7/7. 

Field Study Courses: Cragg A., £5/12/6; Mackenzie N. B., £2/11/-; 
Fooks L. E., E2/5/6; McKenzie H. R., E1/7/-. 

Photographs: Bell B. D., Blackburn A., Dominion Museum, Flux J. E. C., 
Harrow G., Merton D. V., Morgan B. and  J., Wright A. 

Officers' Expenses: Boeson B. E.. Beach Patrol., 16/2; Brathwaite D. H., 
Checklist, 10/2; Miss M. M. Neill, Nest Records, account not kept; 
Sibson R. B., Editor, account not kept. 

Back Numbers of "Notornis." Etc.: Duguid Mrs. F. C., 42; Gittos S., 20; 
Maninq A. H. M., 5: Munro A.1.. 50; Southerill E. H.. 24; 
Tunks Miss E., 9. 


